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Executive Summary 

Introduction 

This Focused Feasibility Study Report for Operable Unit No. 1 (FFS Report) presents 
an evaluation of remedial alternatives to address environmental impacts identified for 
Operable Unit No. 1 (OU-1) of the NYSEG Court Street Former Manufactured Gas 
Plant (MGP) Site (the site) located in Binghamton, New York. The site is identified as 
New York State Department of Environmental Conservation (NYSDEC) Site No. 7-04-
031. This FFS Report has been prepared by ARCADIS of New York, Inc. (ARCADIS) 
on behalf of NYSEG in accordance with a 1996 Order on Consent (Index Number D7-
001-96-03) between NYSEG and the NYSDEC (as well as the 1999 amendment to the 
Order on Consent). 

The purpose of this FFS Report is to identify and evaluate remedial alternatives that 
are: 

· Appropriate for site-specific conditions 

· Protective of public health and the environment 

· Consistent with relevant sections of NYSDEC guidance, the National 
Contingency Plan (NCP), and the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) 

The overall objective of this FFS Report is to recommend a reliable remedy that 
achieves the site-specific remedial action objectives (RAOs) and the best balance the 
NYSDEC evaluation criteria. 

Background 

The site is owned by NYSEG and is located in an industrial section of the City of 
Binghamton, in Broome County, New York. OU-1 occupies lots identified as 271-291 
and 293 Court Street. Two buildings are present on OU-1; a small gas regulator station 
and building used for storage. The remainder of OU-1 consists of a gravel lot used by 
NYSEG for equipment/material storage and parking. 

The MGP operated in OU-1 from approximately 1888 to 1939. Various structures were 
located within OU-1, including four gas holders, seven oil tanks, a tar-separating well, 
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machine shop, and a governor house. By about 1969, all aboveground structures 
associated with the MGP had been dismantled.  

IRMs 

The following interim remedial measures (IRMs) and remedial activities have been 
completed in OU-1 to address impacted media and existing exposure/migration 
pathways: 

· No. 2 gas holder removal 
· Source area removal – No. 3 gas holder, tar separating well, and piping 
· Storm sewer lining IRM 
· Passive NAPL barrier IRM and NAPL monitoring 
· Storm sewer replacement 

Extent of Remaining Impacts 

Impacted media in OU-1 generally consist of areas of subsurface soils, mostly 
saturated, that contain coal tar (a non-aqueous phase liquid [NAPL]), and groundwater 
that contains benzene, toluene, ethylbenzene, and/or xylene (BTEX) and polycyclic 
aromatic hydrocarbons (PAHs) dissolved from the coal tar, as well as chlorinated 
solvents derived from an unidentified, off-site source. Surface and near-surface soils 
do not contain BTEX or PAHs at concentrations greater than guidance values. The 
following bullets provide more detail on the extent of these impacts: 

· The majority of the NAPL remaining in OU-1 is located at or below the water table. 
Based on the heterogeneous nature of the site geology, the NAPL is distributed 
irregularly throughout OU-1: NAPL has migrated below the silt and clay unit at 
several isolated locations throughout OU-1. 

· Residual NAPL is also present beneath Court Street along two former preferential 
pathways: the 66-inch storm sewer (in the southwest corner of OU-1) and in the 
southeast corner of OU-1 where several pipes formerly penetrated the floodwall. 
These pathways were eliminated by the passive NAPL barrier IRM and the 66-inch 
storm sewer replacement. Much of the DNAPL remaining in OU-1 appears to be 
residual NAPL (i.e., NAPL in quantities below residual saturation and is immobile 
and trapped in soil pore spaces). Results of the periodic NAPL monitoring currently 
conducted in OU-1 (discussed in Section 2.1) further demonstrates that a majority 
of the NAPL remaining in OU-1 is not mobile 
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· The areal extent of subsurface soil above the water table (i.e., in the vadose zone) 
that contains elevated concentrations of total BTEX and total PAHs is located in 
the northern portion of OU-1 in areas associated with several oil tanks (Nos.1, 2, 
and 6 ), former No 2. gas holder, and the retorts. No. 2 and No. 3 gas holders, the 
tar separating well structure, and associated impacted soils within the structures, 
have been removed.  

· Both shallow groundwater (above the silt and clay unit) and deeper groundwater 
(below the silt and clay unit, in the sand and gravel unit) contain BTEX and PAHs 
at concentrations greater that NYSDEC Class GA standards and guidance values. 

Remedial Action Objectives 

RAOs are developed to specify the constituents of concern (COCs) within OU-1, and to 
assist in developing goals for cleanup of COCs in each medium that may require 
remediation. The RAOs presented in the following table have been developed based 
on the generic RAOs listed on NYSDEC’s website 
(http://www.dec.ny.gov/regulations/67560.html).  

Table ES.1  Remedial Action Objectives  

RAOs for Soil 

RAOs for Public Health Protection 

1. Prevent, to the extent practicable, ingestion/direct contact with MGP-related 
COCs/NAPL.  

2. Prevent, to the extent practicable, inhalation of or exposure to MGP-related COCs 
from impacted soil. 

RAOs for Environmental Protection 

3. Address, to the extent practicable, MGP-related COCs/NAPL in soil that could result in 
impacts to groundwater, surface water, or sediment.  

RAOs for Groundwater 

RAOs for Public Health Protection 

4. Prevent, to the extent practicable, ingestion of groundwater containing MGP-related 
dissolved phase COCs at concentrations exceeding NYSDEC groundwater quality 

http://www.dec.ny.gov/regulations/67560.html
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standards or guidance values.  

5. Prevent, to the extent practicable, contact with or inhalation of VOCs from groundwater 
containing MGP-related COCs at concentrations exceeding NYSDEC groundwater 
quality standards or guidance values. 

RAOs for Environmental Protection 

6. Restore groundwater to pre-disposal/pre-release conditions, to the extent practicable.  

7. Address the source of MGP-related groundwater impacts to the extent practicable. 

 

Detailed Evaluation of Alternatives 

Following the development of the remedial alternatives, a detailed description of each 
alternative was prepared and each alternative was evaluated with respect to the 
following criteria presented in DER-10: 

· Short-Term Impacts and Effectiveness 
· Long-Term Effectiveness and Permanence 
· Land Use 
· Reduction of Toxicity, Mobility, or Volume of Contamination through Treatment 
· Implementability 
· Compliance with SCGs 
· Overall Protectiveness of the Public Health and the Environment 
· Cost Effectiveness  

Based on the remedial activities and IRMs that have been performed at OU-1, NYSEG 
and the NYSDEC agreed that the number of remedial alternatives evaluated could be 
limited. Remedial alternatives evaluated in the FFS include: 1) no further action; and 2) 
conducting groundwater/NAPL monitoring and establishing institutional controls. 

Comparative Analysis of Alternatives 

A comparative analysis of the alternatives was completed using the NYSDEC 
evaluation criteria. The results of the comparative analysis formed the basis for 
recommending the preferred remedy for achieving the RAOs. 
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Preferred Remedial Alternative 

Alternative 2 was selected as the preferred remedial alternative. The primary 
components of the preferred remedial alternative consist of the following: 

· Conducting periodic groundwater monitoring 

· Conducting periodic NAPL monitoring (and recovery, as necessary) 

· Establishing institutional controls for the NYSEG property in the form of deed 
restrictions and/or environmental easements that would limit intrusive (i.e., 
subsurface) activities that could result in potential exposures to residual 
subsurface soil and groundwater containing MGP-related impacts at 
concentrations greater than applicable standards and guidance values; require 
compliance with the SMP; and prohibit the use of non-treated groundwater from 
the NYSEG property. 

· Preparing a Site Management Plan to document the following: 

- The institutional controls that have been established and will be maintained 
for OU-1 

- Known locations of soil containing COCs at concentrations greater than 6 
NYCRR Part 375-6 industrial use SCOs 

- Protocols (including health and safety and community air monitoring 
requirements) for conducting invasive (i.e., subsurface) activities and 
managing potentially residually impacted material encountered during these 
activities 

- Protocols and requirements for conducting annual groundwater monitoring 
and semi-annual NAPL monitoring 

- Protocols for addressing significant changes in COC concentrations in 
groundwater based on the results of the annual groundwater monitoring 
activities  
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Acronyms and Abbreviations 

bgs below ground surface 

BTEX benzene, toluene, ethylbenzene and xylene 

CERCLA Comprehensive Environmental  Response, Compensation and 

Recovery Act 

CFR Code of Federal Regulations 

CLSM controlled low-strength material 

COC constituent of concern 

cy cubic-yard 

DER Division of Environmental Remediation 

DAR Division of Air Resources 

DNAPL dense non-aqueous phase liquid 

DPW Department of Public Works  

FEMA Federal Emergency Management Agency 

FWRIA Fish and Wildlife Resource Impact Analysis 

GHG greenhouse gas  

GRA general response action 

HASP health and safety plan 

HDPE high-density polyethylene  

HHEA Human Heath Exposure Assessment 

IRM interim remedial measure 

LNAPL light non-aqueous phase liquid 

LDR land disposal regulation 

mg/kg milligrams per kilogram 

MGP manufactured gas plant 

NAPL non-aqueous phase liquid 

NCP National Contingency Plan 

NYSDEC New York State Department of Environmental Conservation 

NYSDOH New York State Department of Health 

NYSDOT New York State Department of Transportation 

O&M operation and maintenance  
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OSHA Occupational Safety and Health Administration 

OU operable unit 

PAH polycyclic aromatic hydrocarbon 

POTW Publicly Owned Treatment Works 

PPE personal protective equipment 

PVC polyvinyl chlorinated 

RAO remedial action objectives 

RCRA Resource Conservation and Recovery Act 

SCG Standards, Criteria, and Guidance 

SCO Soil Cleanup Objective 

SMP site management plan 

SVOC semi-volatile organic compound 

TAGM Technical and Administrative Guidance Memorandum 

TCLP Toxicity Characteristic Leaching Procedure 

USDOT United States Department of Transportation 

USEPA United States Environmental Protection Agency 

VOC volatile organic compound 
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1. Introduction 

This Focused Feasibility Study Report for Operable Unit No. 1 (FFS Report) presents 
an evaluation of remedial alternatives to address environmental impacts identified for 
Operable Unit No. 1 (OU-1) of the NYSEG Court Street Former Manufactured Gas 
Plant (MGP) Site (the site) located in Binghamton, New York. The site is identified as 
New York State Department of Environmental Conservation (NYSDEC) Site No. 7-04-
031. This FFS Report has been prepared by ARCADIS of New York, Inc. (ARCADIS) 
on behalf of NYSEG in accordance with a 1996 Order on Consent (Index Number D7-
001-96-03) between NYSEG and the NYSDEC (as well as the 1999 amendment to the 
Order on Consent). 

As indicated in the October 1, 2012 NYSDEC letter to NYSEG (NYSDEC, 2012), for 
ease of site management, NYSDEC has divided the site into two operable units. An 
operable unit represents a portion of the site remedy that for technical or administrative 
reasons can be addressed separately to eliminate or mitigate a release, threat of 
release, or exposure pathway resulting from site impacts. OU-1 consists of the upland 
portions of the site identified as 271-291 and 293 Court Street (including Court Street). 
As indicated in Section 2, OU-1 has been subject to several interim remedial measures 
(IRMs). Operable Unit No. 2 (OU-2) consists of sediments in the Susquehanna River 
adjacent to the former MGP. Additional remedial investigation activities are required for 
OU-2 to determine remediation of Susquehanna River sediment will be required. 

1.1 Regulatory Framework  

Per the direction of NYSDEC, and based on remedial construction activities that have 
been completed at OU-1 to date, the evaluation of potential remedial measures to 
address remaining environmental impacts has been focused to a limited number of 
remedial alternatives. This FFS Report has been prepared in a manner consistent with 
the Order on Consent and generally consistent with NYSDEC Division of 
Environmental Remediation (DER) DER-10 Technical Guidance for Site Investigation 
and Remediation (DER-10) (NYSDEC, 2010a).  

1.2 Purpose 

The purpose of this FFS Report is to identify and evaluate remedial alternatives that 
are: 

· Appropriate for site-specific conditions 
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· Protective of public health and the environment 

· Consistent with relevant sections of NYSDEC guidance, the National 
Contingency Plan (NCP), and the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) 

The overall objective of this FFS Report is to recommend a reliable remedy that 
achieves the site-specific remedial action objectives (RAOs) and the best balance of 
the NYSDEC evaluation criteria. 

1.3 Report Organization 

This FFS Report is organized as described in the following table. 

Table 1.1  Report Organization 

Section Purpose 

Section 1 – Introduction Provides background information relevant to the 
development of remedial alternatives evaluated in this 
FFS Report. 

Section 2 – IRMs and Remaining 
Impacts 

Describes the IRMs that have been completed to date 
and the extent of impacts remaining following the 
completion of the IRMs. 

Section 3 – Identification of 
Standards, Criteria, and Guidance 

Identifies standards, criteria, and guidance (SCGs) that 
govern the development and selection of remedial 
alternatives. 

Section 4 – Development of 
Remedial Action Objectives 

Presents a summary of the risk assessment and 
develops site-specific RAOs that are protective of public 
health and the environment. 

Section 5 – Detailed Evaluation of 
Remedial Alternatives 

Presents a detailed description and analysis of each 
potential remedial alternative using the evaluation criteria 
presented in the referenced guidance documents. 

Section 6 – Comparative Analysis 
of Alternatives 

Presents a comparative analysis of each remedial 
alternative using the evaluation criteria. 

Section 7 – Preferred Remedial 
Alternative 

Identifies the preferred remedial alternative for 
addressing the environmental concerns. 

Section 8 – References Provides a list of references utilized to prepare this FFS 
Report. 



G:\Clients\Iberdrola USA\NYSEG\Court Street Binghamton\11 Draft Reports and Presentations\2013\FFS Report\0011311487_Report_TEXT.doc 3 

DRAFT 
Focused Feasibility 
Study Report for OU-1 
Court Street Former 
Manufactured Gas Plant Site 

 

1.4 Background Information 

This section summarizes background information relevant to the development and 
evaluation of remedial alternatives, including location, physical setting, and history of 
the former MGP, as well as a summary of the previously completed investigations. 

1.4.1 Site Location and Setting 

The site is owned by NYSEG and is located in an industrial section of the City of 
Binghamton, in Broome County, New York (see Figure 1). As indicated above, OU-1 
occupies lots identified as 271-291 and 293 Court Street. The 293 Court Street 
property was formerly used as a natural gas service center by Columbia Gas 
Transmission Corporation (Columbia Gas). Two buildings are present on OU-1; a small 
gas regulator station and building used for storage. The remainder of OU-1 consists of 
a gravel lot used by NYSEG for equipment/ material storage and parking. 

As shown on Figure 2, OU-1 is bordered to the north by a major Norfolk Southern rail 
line and yard, an asphalt works plant, and a scrap yard; to the south by Court Street, 
which runs parallel to the Susquehanna River (separated by a flood wall); to the east 
by the 295 Court Street property, which contains a warehouse owned by the 295 Court 
Street Associates, LLC.; and to the west by Brandywine Avenue. 

1.4.2 Site History and Operation 

The MGP operated in OU-1 from approximately 1888 to 1939, during which time 
operations gradually expanded westward from the eastern portion of the site and 
eventually covered the entire OU-1 area. Various structures were located within OU-1, 
including four gas holders, seven oil tanks, a tar-separating well, machine shop, and a 
governor house (see Figure 2). By about 1969, all aboveground structures associated 
with the MGP had been dismantled.  

In 1836, OU-1 appeared undeveloped and contained a canal identified on historic site 
mapping as “Side Cut to Chenango Canal,” referred to hereafter as the “Brandywine 
Canal.” Brandywine Canal was aligned roughly north-south and conveyed water 
through the western portion of OU-1 before passing beneath Court Street and 
discharging to the Susquehanna River. Historical information suggests that the path of 
a tributary to the Susquehanna, Brandywine Creek, followed the approximate route of 
the Brandywine Canal. The Final Remedial Investigation Report (Final RI Report) 
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(BBL, 2002) (included as Attachment 1) indicates that the Brandywine Canal was 
abandoned at some time between 1876 and 1885.  

Historical drawings indicate that the on-site portion of a storm sewer was constructed 
between 1885 and 1924 within the former bed of Brandywine Creek. The storm sewer 
collects runoff from a large portion of the City of Binghamton. The storm sewer 
transects OU-1 from north to south and empties into the Susquehanna River  through 
the Tompkins Road Pumping Station. The storm sewer is owned and maintained by 
the City of Binghamton. As discussed in Section 2.1.5, NYSEG replaced a portion of 
the storm sewer in 2011-2012. 

1.4.3 Summary of Site Investigations 

The site has been subject to several environmental investigations. Initial site 
investigations consisted of the following: 

· 1991 – Site Prioritization Investigation.  Engineering – Science, Inc. (ES) 
completed a site prioritization to determine if the site posed an imminent threat to 
human health and/or the environment. Investigation activities consisted of the 
collection and laboratory analysis of the seven surface soil samples, three surface 
water samples, and three sediment samples. Analytical results indicated the 
presence of polycyclic aromatic hydrocarbons (PAHs) (a subset of semi-volatile 
organic compounds [SVOCs]) in surface soil samples and site-related volatile 
organic compounds (VOCs) and SVOCs in sediment samples. Site prioritization 
investigation results were documented in a report titled Prioritization of Former 
MGP (ES, 1992). 

· 1993 to 1994 – Task II Remediation Investigation (Task II RI). Blasland, Bouck & 
Lee, Inc. (BBL) (now ARCADIS) conducted Task II RI activities from April 1992 to 
January 1994 to achieve the following objectives: 

- Locate and assess potential site-related source areas and areas of impacts 

- Define the extent of constituents in soil, groundwater, surface water, and 
sediment 

- Determine whether the constituents  present a potential significant threat to 
human health and the environment 
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Task II RI activities included the following: 

- Excavating 21 test pits/trenches 

- Drilling 11 soil borings 

- Installing four shallow and five deep monitoring wells 

- Installing one piezometer 

- Collecting soil, groundwater, surface water (from the Susquehanna River), and 
sediment samples for laboratory analysis 

Results of the Task II RI generally indicated that non-aqueous phase liquid (NAPL) 
was present throughout the former MGP operations area, groundwater and 
sediment contained MGP-related constituents, and Susquehanna River surface 
water was not impacted by MGP-related constituents.  

Based on the results of the Task II RI, NYSDEC and NYSEG entered into the 1996 
Order on Consent (Index Number D7-001-96-03), which provided the framework for 
subsequent investigation activities that consisted of the following (collectively referred 
to herein as the Remedial Investigation): 

· 1997 – Phase I Supplemental Remedial Investigation (Phase I SRI). Phase I SRI 
(originally called the Supplemental Remedial Investigation) included a subsurface 
investigation, a Susquehanna River evaluation, and a risk evaluation.  

Subsurface investigation activities were completed to characterize site 
hydrogeology and the nature and extent of MGP-related impacts. Subsurface 
investigation activities consisted of drilling 18 soil borings, excavating test pits, 
installing and gauging 16 monitoring wells and piezometers, testing hydraulic 
conductivity, measuring soil grain size and physical properties, performing 
computerized groundwater modeling, and performing geophysical surveys. 

Susquehanna River evaluation activities were completed to identify MGP-related 
impacts in surface water and sediments and evaluate the potential fate and 
transport of MGP-related constituents in surface water and sediment. 
Susquehanna River evaluation activities included sediment probing, sediment and 
surface water sampling, temperature and conductivity surveying, and deep river 
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bedrock drilling. Data collected during the river evaluation was used to model river 
transport of MGP-related impacts. The model demonstrated that impacted media 
could not be drawn into the City of Binghamton water filtration plant intake (located 
downstream of the former MGP). 

The risk evaluation was completed to characterize human health and ecological 
risks associated with environmental media containing MGP-related constituents.  

· 1998 – 293 and 295 Court Street Investigations. The 293 and 295 Court Street 
Investigations were conducted to more fully characterize local hydrogeology and 
the nature and extent of MGP-related impacts to facilitate completion of the 
Remedial Investigation. Investigation activities consisted of drilling five soil borings 
and collecting soil samples on the 293 Court Street property and installing three 
monitoring wells on the 295 Court Street property. Based on the results of these 
investigation activities, the 1996 Order on Consent was amended in January 1999 
to include the 293 Court Street property and NYSEG subsequently purchased in 
the 293 Court Street property in September 1999. 

· 2001 – Phase II Supplemental Remedial Investigation (Phase II SRI). Phase II SRI 
activities were completed to address data gaps, as identified by NYSDEC, and 
facilitate completion of the Remedial Investigation. Phase II SRI activities consisted 
of: drilling 17 borings, excavating test pits, installing four monitoring wells and one 
piezometer. Additionally, NYSDEC requested that NYSEG assess the potential for 
exposures to construction workers completing work below Brandywine Avenue 
and confirm groundwater sampling results from upgradient monitoring wells.  

Results of the Phase I SRI, 293 and 295 Court Street Investigations, and Phase II SRI 
were presented in the Final RI Report (see Attachment 1). The summary of site 
geology and hydrogeology (presented in the following subsection) and discussion of 
the nature and extent of remaining OU-1 impacts (as presented in Section 2) has been 
developed based on the Final RI Report, as well as the IRMs that have been 
completed to date (also described in Section 2). 

1.4.4 Geology and Hydrogeology 

Investigation activities completed to date have identified five principal geologic units 
within OU-1 (in descending order): 

· Fill and an assortment of man-made structures (approximately 5 to 10 feet thick) 
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· Alluvial silt and clay (approximately 5 to 15 feet below grade and 5 to 10 feet thick) 

· Outwash sand and gravel (approximately 20 feet below grade and up to 30 feet 
thick) 

· Basal till (approximately 50 feet below grade and approximately 50 feet thick) 

· Shale bedrock (approximately 100 feet below grade) 

Geologic cross-sections were previously presented as Final RI Report Figures 6, 7, 
and 8 (see Attachment 1).  

The Susquehanna River (where it passes the site and through the City of Binghamton) 
forms a drainage basin, extending to the north and east. The outwash sand and gravel 
unit fills much of the Susquehanna River valley (as in runs east to west across central 
New York) and forms the Clinton Street Ballpark Sole Source Aquifer, which is a 
United States Environmental Protection (USEPA) designation (USEPA, 2002). 

The water table is generally located 8 to 10 feet below grade. A water table contour 
map was provided as Final RI Report Figure 11 (see Attachment 1). The majority of 
shallow groundwater in OU-1 moves radially away from the center of the groundwater 
mound located near the center of OU-1, then spills off the edge of the silt unit into the 
sand and gravel unit. Once in the sand and gravel aquifer, groundwater flows to the 
Susquehanna River. Shallow groundwater in the southwest corner of OU-1 converges 
near the area where the 66-inch storm sewer passes beneath Court Street, indicating 
preferential flow in this area. This pattern appears to be caused by the more conductive 
fill material beneath the sewer in this area, and the localized absence of the silt unit 
(near piezometer PZ01-06). As described in Section 2, a jet grout barrier wall was 
installed around the 66-inch storm sewer as part of the passive NAPL barrier IRM and 
concrete collars were installed as part of the storm sewer replacement activities to 
serve as trench plugs. 

Where the silt is missing, shallow groundwater can preferentially drain down into the 
sand and gravel unit. A strong downward gradient, appropriate for a groundwater 
mound, is apparent from the silt to the sand and gravel. Within the sand and gravel, 
and from the bedrock through the till, the gradient is generally upward, suggesting that 
groundwater in OU-1 discharges to the Susquehanna River.  



G:\Clients\Iberdrola USA\NYSEG\Court Street Binghamton\11 Draft Reports and Presentations\2013\FFS Report\0011311487_Report_TEXT.doc 8 

DRAFT 
Focused Feasibility 
Study Report for OU-1 
Court Street Former 
Manufactured Gas Plant Site 

 

2. IRMs and Remaining Impacts 

This section presents a summary of the IRMs that have been completed in OU-1 to 
date, and as a result of the completed IRMs, the nature and extent of impacts 
remaining in OU-1.  

2.1 Summary of IRMs 

Several IRMs have been completed in OU-1 to address impacted media and existing 
exposure/migration pathways. A summary of the IRMs completed to date is presented 
in the following subsections. 

2.1.1 No. 2 Gas Holder Removal 

Although documentation of the removal activities could not be located, the No. 2 gas 
holder was reportedly removed sometime during the late 1990s or early 2000s. As 
indicated in the Final RI Report (based on historical site inventory), the holder was 84 
feet in diameter and was constructed to use a water seal (i.e., the holder extended 
below the water table so that groundwater could seal the bottom). A possible concrete 
floor was encountered at 8 feet below grade (during completion of a soil boring within 
the holder limits); however, test pits completed within the holder limits did not 
encounter a holder bottom. Assuming a removal depth of 10 feet below grade (similar 
to the source removal activities, described below), removal of the No.2 gas holder 
would have resulted in the excavation and transportation for off-site treatment/disposal 
of approximately 2,000 cubic-yards (cy) soil containing MGP-related impacts (and 
former gas holder construction material). 

2.1.2 Source Area Removal – No. 3 Gas Holder, Tar Well, and Piping Removal 

A source removal IRM was completed by NYSEG to mitigate potential further migration 
of NAPL from source areas within OU-1. The source area removal was completed in 
two separate phases. Phase 1 was conducted from October 2000 to January 2001 and 
included removal of the No. 3 gas holder foundation and the tar separating well. Phase 
1 source area removal activities generally consisted of the following: 

· Excavating the contents of No. 3 gas holder (found to be 120 feet in diameter [i.e., 
larger than anticipated]). 
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· Demolishing and removing the 2-foot thick concrete holder floor (located 10 feet 
below grade). 

· Removing a thin layer of NAPL-impacted materiel immediately below the holder 
floor (the clay below the holder bottom was free of visual impacts). 

· Demolishing and removing the holder wall (NAPL was not observed outside the 
holder wall). 

· Backfilling the holder removal area with the top 2 feet of material removed from the 
holder excavation (i.e., an estimated 1,300 tons) and backfilling the remaining void 
with imported fill. 

· Excavating the contents of the tar separating well (found to be 28 feet in diameter) 
encountered between No. 2 and No. 3 gas holders, previously identified on 
historical site mapping as “Settling Tank Ammonia Well”. 

· Removing the tar separating well structure walls and internal baffles (NAPL was 
not observed outside the tar separating well structure walls).  

· Removing the tar separating well brick floor (located 10 feet below grade) (NAPL 
was not below the tar separating well floor). 

· Backfilling the tar separating well removal area with imported fill.  

· Transporting approximately 9,000 tons excavated material and approximately 
68,000 gallons of water off-site for treatment and/or disposal.  

Phase 2 was conducted from July to August 2001 and included test trenching and pipe 
removal. Phase 2 source area removal activities generally consisted of the following: 

· Excavating test trenches to locate piping and other buried structures potentially 
containing free phase NAPL. 

· Removing pipes that contained NAPL, the extent practicable, and plugging pipes 
that could not be removed. 

The extent of NAPL-impacted soil encountered during the completion of test trenches 
was greater than anticipated. With NYSDEC concurrence, further excavation activities 
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were not required as part of the source area removal IRM to address remaining NAPL-
impacted soil (assumed to be present beyond the limits of the test trenches). Soil 
excavated during the trenching activities was placed back into the trenches, with the 
most visually impacted material placed in the bottom 2 feet of the trenches and a 
minimum of 1 foot of visually clean material placed in the top of the trench (i.e., at the 
ground surface). 

Source removal IRM activities were documented in the July 2002 Final Engineering 
Report (FER) (NYSEG, 2002) (included as Appendix A). Test trench locations, pipes 
and other subsurface structures encountered (and removed, as practicable) during 
Phase 2 activities are shown on FER Figure 7 (see Appendix A). 

2.1.3 Storm Sewer Lining 

A storm sewer lining IRM was conducted by NYSEG from July to November 2003 to 
clean and line the 66-inch storm sewer that transected the NYSEG property to address 
NAPL that had been observed infiltrating the storm sewer. Objectives of the storm 
sewer lining IRM consisted of the following: 

· Mitigate NAPL infiltration into the on-site portion of the storm sewer pipe 

· Remove accumulated debris downstream of manhole MH-1 (located near the 
southern property boundary along Court Street) 

· Remove accumulated debris (containing elevated concentrations of PAHs) from 
the pump house (located south of Court Street)  

Storm sewer lining IRM activities generally consisted of the following: 

· Removing accumulated debris in the storm sewer from manhole MH-2 (located 
immediately north of the NYSEG property) to the pump station (including the pump 
house floor). 

· Power washing the interior of the sewer to remove residual material. 

· Installing a polychlorinated vinyl (PVC) liner (produced by Danby Pipe 
RenovationTM) in the 66-inch storm sewer from manhole MH-2 to manhole MH-1, 
as well as the in 72-inch wide, approximately 50-foot long stone culvert that 
extends beneath Court Street. The Danby liner system consisted of a 12-inch wide 
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by 1-inch thick sheet of PVC that was spirally wrapped around the interior of the 
storm sewer. The continuous PVC joint was sealed with a snap-together PVC 
gasket. 

· Grouting the annular space between the liner and storm sewer pipe/culvert to hold 
the liner in place 

· Transporting approximately 31 tons of debris (removed from the storm sewer) and 
17,000 gallons of water off-site for treatment/disposal 

Storm sewer lining activities were documented in the May 2005 Storm Sewer Interim 
Remedial Measure Documentation Report (BBL, 2005).  

Following completion of the storm sewer lining activities, annual inspections were 
conducted to monitor the condition of the storm sewer and liner and inspect the liner for 
signs of seepage. During the 2008 inspection event, the pipe liner system was 
observed to be leaking in several locations along the continuous joint, potentially 
allowing impacted groundwater and NAPL to once again enter the storm sewer. Based 
on the 2008 observations, sewer inspection frequency was increased to three times 
per year. Similar observations of leakage were noted during the 2009 inspections. 

Destructive testing of the liner system was conducted in 2009 to evaluate potential 
repair options. In areas where the most significant leaking was observed (where liner 
joints had expanded), one-foot square sections of the liner and grout material behind 
the liner were removed. Results of the destructive testing indicated that the grout and 
liner system was compromised and no longer prevented infiltration of impacted 
groundwater and NAPL into the storm sewer. As discussed in Section 2.1.5, the 
portion of the 66-inch storm sewer that transects the NYSEG property was ultimately 
replaced in 2011-2012. 

2.1.4 Passive NAPL Barrier  

The passive NAPL barrier IRM consisted of the construction of a passive NAPL barrier 
to mitigate potential off-site migration of NAPL and recover NAPL, to the extent 
practicable. Following construction of the NAPL barrier, a NAPL monitoring program 
was implemented to monitor for the presence of NAPL in recovery wells installed 
upgradient and within the barrier.  
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2.1.4.1 Barrier Construction 

The passive NAPL barrier was constructed from the ground surface and keyed into the 
till unit to mitigate potential off-site migration of NAPL by intercepting and collecting 
mobile dense non-aqueous phase liquid (DNAPL) and light non-aqueous phase liquid 
(LNAPL) (if present).  

Passive NAPL barrier construction activities were completed from July through 
December 2006. The major components of the NAPL barrier consist of the following: 

· Gravel-Filled Collection Trench – The gravel-filled portion of the NAPL barrier was 
constructed using biopolymer slurry, which was used to maintain trench sidewall 
stability during trench excavation. NAPL collection systems were installed within 
the trench and the trench was backfilled with pea gravel. The trench was 
constructed to depths between 43 and 58 feet below ground surface (bgs), and 
the trench was keyed a minimum of 6 inches into the underlying till. 

· Jet-Grouted Low-Permeability Walls – Due to the presence of a retaining wall, a 
former holder and the 66-inch storm sewer, two large underground natural gas 
pipes, and significant underground debris, installation of the gravel trench was not 
feasible at four locations along the barrier alignment. At each of these locations, a 
barrier wall was jet grouted into place from the ground surface and keyed a 
minimum of 6 inches into the underlying till. The jet grouted walls serve as low-
permeability walls to divert groundwater (and potentially NAPL) into the gravel-
filled trench. 

· DNAPL Collection System – The gravel-filled portion of the NAPL barrier 
includes a DNAPL collection system that consists of 6-inch diameter high-density 
polyethylene (HDPE) slotted lateral collection pipe installed along the top of the 
till surface and 8-inch diameter stainless steel vertical DNAPL recovery wells 
containing a 1 to 2 foot deep sump that extends below the lateral collection 
piping. 

· LNAPL Collection System – The gravel-filled portion of the NAPL barrier also 
includes an LNAPL collection system that consists of an HDPE geomembrane 
installed vertically on the downgradient side of the trench to serve as a barrier for 
the potential migration of mobile LNAPL, and 8-inch diameter stainless steel 
vertical LNAPL recovery wells installed to the bottom of the HDPE 
geomembrane. 



G:\Clients\Iberdrola USA\NYSEG\Court Street Binghamton\11 Draft Reports and Presentations\2013\FFS Report\0011311487_Report_TEXT.doc 13 

DRAFT 
Focused Feasibility 
Study Report for OU-1 
Court Street Former 
Manufactured Gas Plant Site 

 

Additionally, the design for the NAPL barrier included construction details for an 
automated LNAPL and DNAPL recovery system. However, as discussed below, based 
on the results of NAPL monitoring, automated NAPL recovery is not warranted based 
on the lack of NAPL observed to date. Therefore, an automated NAPL recovery 
system has not been installed at OU-1. 

The location of the passive NAPL barrier and construction details are shown on Figure 
3.  Additional details regarding the passive NAPL barrier construction activities were 
presented in the June 2008 NAPL Barrier Wall Interim Remedial Measure Engineering 
Certification Report (ARCADIS, 2008) (included as Appendix C). 

2.1.4.2 NAPL Monitoring 

Formal NAPL monitoring in OU-1 began April 2007 (although one round of preliminary 
NAPL monitoring was conducted in January 2007). NAPL monitoring activities 
generally consist of the following: 

· Quarterly monitoring of the 22 passive NAPL barrier NAPL-recovery wells 
(identified as RW-1 through RW-22). 

· Quarterly monitoring of well MW93-6D located in the northwest corner of OU-1.  

· Semi-annual monitoring of a series of “sentinel” wells (i.e., monitoring wells and 
piezometers) located within Court Street between the NAPL barrier and the 
Susquehanna River. 

During the quarterly and semi-annual monitoring events, each location is monitored for 
depth to groundwater, depth to bottom, and, if present, the thickness of accumulated 
LNAPL or DNAPL. To date, measurable quantities of NAPL have not accumulated in 
any of the barrier recovery wells. Only odors, sheens and trace amount of tar-like 
material have been observed.  

LNAPL was detected in two sentinel piezometers located in Court Street, downgradient 
of the barrier. Specifically, LNAPL was detected in June 2011 at PZ-01-02 (≤0.47 ft) 
and PZ-03-06B (≤0.54 ft), and again in February 2012 at piezometers PZ01-02 (trace) 
and PZ-03-06B (≤0.20 ft). Measureable LNAPL was noted at these two locations prior 
to the installation of the passive NAPL barrier. Additionally, LNAPL has never been 
identified in any OU-1 monitoring wells (upgradient of the barrier). Therefore, based on 
the continued absence of LNAPL in the barrier wall recovery wells, the presence of 
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LNAPL in the Court Street sentinel piezometers is not related to the performance of the 
passive NAPL barrier. 

In July 2009, a measurable thickness of DNAPL was encountered in monitoring well 
MW93-6D, which is located upgradient of the passive NAPL barrier (i.e., in the 
northwest corner of OU-1) and was not included in the passive NAPL barrier 
monitoring program. However, DNAPL has not been historically observed in this 
monitoring well (although “coal tar residue” was noted during installation of the 
monitoring well). Since November 2009, monitoring well MW93-6D has been gauged 
as part the quarterly barrier wall recovery well monitoring. Between July 2009 and 
August of 2011, a total of 2.11 gallons of DNAPL were removed from monitoring well 
MW93-6D. As discussed between the NYSDEC, NYSEG, and ARCADIS during the 
November 29, 2011 storm sewer rehabilitation weekly construction progress meeting, it 
was necessary to decommission monitoring well MW93-6D to facilitate the installation 
of the new storm sewer (discussed below). Monitoring well MW93-6D was 
decommissioned on December 22, 2011 by overdrilling the well and the well was 
subsequently reinstalled on June 25, 2012. 

As presented in the May 9, 2012 Annual NAPL Monitoring Report letter (for 2011 
activities) from ARCADIS to NYSDEC (ARCADIS, 2012a). Based on the lack of 
accumulated NAPL in the barrier recovery wells, NYSEG recommend reducing the 
monitoring frequency of the barrier wall recovery wells to a semiannual basis and 
continuing the semi-annual monitoring of sentinel wells in Court Street for the 2012 
calendar year.  

2.1.5 Storm Sewer Replacement 

As presented in Section 2.1.3, the Danby liner installed in the 66-inch storm sewer was 
observed to be leaking in 2008 and 2009. Consequently, a storm sewer replacement 
was conducted to address infiltration of impacted groundwater and NAPL associated 
with the former MGP operations into the storm sewer. The storm sewer replacement 
provided a water- and NAPL-tight storm sewer system across OU-1 that prevents 
infiltration of potentially impacted groundwater and NAPL into the City of Binghamton 
storm sewer (and subsequently to the Susquehanna River). 

The storm sewer replacement was conducted between October 2011 and March 2012. 
The major components of the storm sewer replacement consisted of the following: 
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· Removing select portions the former 66-inch storm sewer to facilitate the 
installation of the new HDPE manholes and piping.  

· Removing portions of the No. 4 gas holder foundation to facilitate the installation 
of the new HDPE manholes and piping. 

· Installing four new HDPE manholes (i.e., manholes MH-1A through MH-1D).  

· Installing a new 63-inch external diameter non-structural HDPE pipe. 
Connections between sections of new HDPE pipe were completed via butt-fusion 
welding to provide zero-leakage joints. Connections between the new HDPE 
pipe and manholes were completed using flange connections and cast-in-place 
concrete collars to limit movement of the pipe joint following installation. 
Additionally, the concrete collars serve as trench plugs to minimize the potential 
for trench fill materials and pipe bedding to serve as a potential preferential 
pathway for NAPL and/or impacted groundwater. 

· Connecting the new and existing storm sewer pipes via slip-lined connections to 
provide zero-leakage joints. 

· Abandoning the former 66-inch storm sewer via filling the remaining portion of 
the pipe with controlled low-strength material (CLSM). 

· Restoring areas of OU-1 that were disturbed during the implementation of the 
storm sewer replacement.  

The location of the new storm sewer piping and manholes is shown on Figure 4. 
Additional details regarding the storm sewer replacement activities were presented in 
the September 2012 66-Inch Storm Sewer Replacement Construction Completion 
Report (ARCADIS, 2012b) (included as Appendix D). 

2.2 Extent of Remaining Impacts 

Manufactured gas-production byproducts, typically DNAPL (i.e., coal tar) and purifier 
waste, often account for the majority of the impacts at former MGP sites. Principal 
components of coal tar that are routinely analyzed for at MGP sites are benzene, 
toluene, ethylbenzene, and xylene (BTEX) compounds, which are VOCs, and PAHs, 
which are SVOCs. The principal toxic chemical associated with purifier waste is 
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cyanide, and as such, total and free cyanide analyses are typically performed during 
investigations of MGP sites.  

The extent of impacts remaining in OU-1 (following the completion of the IRMs 
discussed in Section 2.1) is presented in the following subsections.  

2.2.1 NAPL Distribution 

As described in Section 2.1, potential source areas of DNAPL have been removed 
(i.e., No. 2 and No. 3 gas holders, tar separating well, and former MGP pipes 
containing NAPL). However, based on the nature of the NAPL (i.e., DNAPL), NAPL 
has migrated from source areas (above the water table) downward (below the water 
table), through fractures and bedding planes in the silt and clay unit, and into the sand 
and gravel unit. The till unit appears to be confining with respect to the downward 
migration of NAPL.  Additionally, DNAPL has spread laterally in the direction of 
groundwater flow (i.e., generally southward). The approximate extent of NAPL 
remaining in OU-1 is shown on Figure 5. As indicated in the Final RI Report, a majority 
of the NAPL identified in OU-1 is located below the water table. As described in 
Section 2.1, the No. 3 gas holder, tar separating well, and No. 2 gas holder (reportedly) 
areas have been excavated to a depth of 10 feet bgs. Based on the heterogeneous 
nature of the site geology, NAPL is distributed irregularly throughout OU-1:  NAPL has 
migrated below the silt and clay unit at several isolated locations throughout OU-1. 

As discussed in the Final RI Report, potential preferential pathways for NAPL migration 
(beyond the limits of OU-1) included the 66-inch storm sewer (in the southwest corner 
of OU-1) and in the southeast corner of OU-1 where several pipes penetrated the flood 
wall. NAPL migrating along these preferential pathways is located beneath Court 
Street (where residual NAPL has been observed) and potentially, in part, responsible 
for the impacts observed in Susquehanna River sediments (i.e., OU-2, and therefore, 
not discussed as part of the FFS Report). However, further migration of NAPL to the 
Susquehanna River has been addressed through construction of the passive NAPL 
barrier IRM and the 66-inch storm sewer replacement. Much of the DNAPL remaining 
in OU-1 appears to be residual NAPL (i.e., NAPL in quantities below residual 
saturation and is immobile and trapped in soil pore spaces). Pooled NAPL (i.e., NAPL 
in quantities above residual saturation) has rarely been encountered in OU-1. Results 
of the periodic NAPL monitoring currently conducted in OU-1 (discussed in Section 
2.1) further demonstrates that a majority of the NAPL remaining in OU-1 has limited 
mobility.  
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Additionally, as shown on Figure 5, petroleum NAPL was observed east and northeast 
of the NYSEG property. The petroleum NAPL is located approximately 15 to 22 feet 
bgs, below the silt and clay near the top of the sand and gravel. As indicated in the 
Final RI Report, petroleum impacts likely originate north of the former MGP, where a 
scrap yard and oil refinery were previously located. 

2.2.2 Soil Quality 

During the time of the Remedial Investigation, a majority of OU-1 was covered with 
paved surfaces and imported gravel. Surface soil samples were generally collected 
within the upper most 6 inches of soil. However, a number of samples were also 
collected from 0 to 2 feet below grade to characterize surface and near-surface soil 
conditions. Analytical results indicate that surface and near-surface soil samples did 
not contain BTEX compounds or PAHs at concentrations greater than guidance 
values. Note that because the Remedial Investigation was completed in 2002, 
analytical results for soil samples were compared to NYSDEC’s Technical and 
Administrative Guidance Memorandum (TAGM) HWR-94-4046 (TAGM 4046) 
(NYSDEC, 1994), which has since been rescinded.  

Soil containing visual impacts is assumed to contain MGP-related constituents of 
concern (COCs) (i.e., BTEX and PAHs) at concentrations above applicable criteria. 
Site-specific screening values of 10 milligrams per kilogram (mg/kg) total BTEX and 
500 mg/kg total PAHs have been established to aid in the delineation of soil containing 
MGP-related impacts. These site-specific criteria have routinely been used at other 
former MGP sites to evaluate the extent of soil containing MGP-related impacts.  

Total BTEX and total PAH concentrations detected in subsurface soil samples (i.e., 
collected at depths greater than 2 feet below grade) are shown on Figure 6. In general, 
the areal extent of subsurface soil above the water table that contains elevated 
concentrations of total BTEX and total PAHs is located in the northern portion of OU-1 
in areas associated with several oil tanks (Nos.1, 2, and 6 ), former No 2. gas holder, 
and the retorts. As indicated in Section 2.1, the No. 2 and No. 3 gas holders, the tar 
separating well structure, as well as the impacted soil within the structures, have been 
removed.  

Below the water table, the extent of subsurface soil containing elevated concentrations 
of total BTEX and total PAHs strongly correlates to the NAPL distribution observed in 
OU-1, with the greatest concentrations of total BTEX and total PAHs generally located 
in the immediate vicinity of former gas holders, tar separating wells, and oil tanks. 
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Additionally, as shown on Figure 5, soil samples collected from the 295 Court Street 
property and upgradient of OU-1, contained elevated concentrations of VOCs and 
SVOCs (as well as NAPL) associated with petroleum-related impacts. 

2.2.3 Groundwater Quality 

Similar to the extent of subsurface soil containing elevated concentrations of MGP-
related COCs, the extent of groundwater containing MGP-related impacts strongly 
correlates to the distribution of visually impacted material. Locations of groundwater 
samples containing BTEX and PAH compounds and cyanide at concentrations greater 
than NYSDEC’s Division of Water, TOGS 1.1.1 Ambient Water Quality Standards and 
Guidance Values and Groundwater Effluent Limitations (NYSDEC, 2004) Class GA 
standards and guidance values are shown on Figure 7. Analytical results for 
groundwater samples collected from OU-1(in 1997 as part of the Remedial 
Investigation) generally indicate the following: 

· VOCs and SVOCs were detected in shallow groundwater at numerous locations 
throughout the NYSEG property. Additionally, VOCs and SVOCs were detected at 
elevated concentrations south of the NYSEG property (i.e., below Court Street) 
near the 66-inch storm sewer and near where several pipes penetrated the flood 
wall (to the southeast) (i.e., areas identified as potential historic NAPL migration 
pathways). 

· Groundwater within the sand and gravel unit in OU-1 (i.e., on the NYSEG property 
and below Court Street) contains BTEX and PAH compounds at concentrations 
greater than NYSDEC Class GA standards and guidance values.  

· Groundwater samples collected from both shallow and deep wells in OU-1 (as well 
as upgradient and downgradient wells) contain at least one inorganic compound at 
concentrations greater that NYSDEC Class GA standards and guidance values. 

· Groundwater within the bedrock unit does not contain MGP-related constituents. 

Additionally, as discussed in the Final RI Report, chlorinated hydrocarbons (i.e., 1,1,1-
trichloroethane and 1,1-dichloroethane) were detected in groundwater samples 
collected from monitoring wells screened within the sand and gravel unit at 
concentrations greater that NYSDEC Class GA standards and guidance values. The 
chlorinated hydrocarbons were also detected in groundwater samples collected from 
deep monitoring wells at both upgradient and downgradient locations, indicating that 
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chlorinated hydrocarbons are present due to an upgradient source. Similar to the 
petroleum impacts observed east and northeast of the NYSEG property, the 
chlorinated hydrocarbons are likely associated with the scrap yard and oil refinery 
operations that were previously conducted north of the NYSEG property. 

 



G:\Clients\Iberdrola USA\NYSEG\Court Street Binghamton\11 Draft Reports and Presentations\2013\FFS Report\0011311487_Report_TEXT.doc 20 

DRAFT 
Focused Feasibility 
Study Report for OU-1 
Court Street Former 
Manufactured Gas Plant Site 

 

3. Identification of Standards, Criteria, and Guidance 

This FFS Report was prepared in general conformance with the applicable guidelines, 
criteria and considerations set forth in the DER-10 and 6 NYCRR Part 375 
Environmental Remediation Programs (NYSDEC, 2006). This section presents the 
SCGs that have been identified for OU-1. 

3.1 Definition of Standards, Criteria, and Guidance 

“Standards and criteria” are cleanup standards, standards of control and other 
substantive environmental protection requirements, criteria or limitations promulgated 
under federal or state law that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location or other circumstance. 

“Guidance” is non-promulgated criteria, advisories and/or guidance that are not legal 
requirements and do not have the same status as “standards and criteria;” however, 
remedial programs should be designed with consideration given to guidance 
documents that, based on professional judgment, are determined to be applicable to 
the project (6 NYCRR 375-1.8[f][2][ii]). 

Standards, criteria and guidance will be applied so that the selected remedy will 
conform to standards and criteria that are generally applicable, consistently applied 
and officially promulgated; and that are either directly applicable, or that are not directly 
applicable but relevant and appropriate, unless good cause (as defined in 6 NYCRR 
375-1.8 [f][2][i]) exists why conformity should be dispensed with. 

3.2 Types of Standards, Criteria, and Guidance 

Potential SCGs considered in this FS Report were categorized in the following 
classifications: 

· Chemical-Specific SCGs – These SCGs are health- or risk-based numerical values 
or methodologies that, when applied to site-specific conditions, result in the 
establishment of numerical values for each COC. These values establish the 
acceptable amount or concentration of chemical constituents that may be found in, 
or discharged to, the ambient environment. 
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· Action-Specific SCGs – These SCGs are technology- or activity-based 
requirements or limitations on actions taken with respect to hazardous waste 
management and remediation. 

· Location-Specific SCGs – These SCGs are restrictions placed on the 
concentration of hazardous substances or the conduct of activities solely because 
they occur in specific locations. 

3.3 Standards, Criteria, and Guidance 

The SCGs identified for the evaluation of remedial alternatives are presented in the 
following subsections. These SCGs have been identified as potentially applicable; their 
actual applicability will be determined during the evaluation of a particular remedy, and 
further described during development of the remedial design (i.e., after the final remedy 
has been selected). Each potential remedy will comply with the identified SCGs, or 
indicate why compliance with an SCG cannot or will not be obtained. 

3.3.1 Chemical-Specific Standards, Criteria, and Guidelines 

The potential chemical-specific SCGs for OU-1 are summarized in Table 1. Chemical-
specific SCGs are the criteria that typically drive the remedial efforts at former MGP 
sites because they are most directly associated with addressing potential human 
exposure. The primary chemical-specific SCGs that exist for impacted soil and 
groundwater are briefly summarized below. 

The SCOs presented in 6 NYCRR Part 375-6 are chemical-specific SCGs that are 
relevant and appropriate to OU-1. Specifically, the soil cleanup objectives (SCOs) for 
the protection of human health assuming a future use (commercial use SCOs) are 
applicable (based on current property zoning). Additionally, CP-51 Soil Cleanup 
Guidance (NYSDEC, 2010b) allows for a subsurface soil total PAH SCO of 500 mg/kg 
at non-residential sites (i.e., commercial and industrial use sites). 

Chemical-specific SCGs that potentially apply to the waste materials generated during 
remedial activities are the Resource Conservation and Recovery Act (RCRA) and New 
York State regulations regarding identifying and listing hazardous wastes outlined in 40 
Code of Federal Regulations (CFR) 261 and 6 NYCRR Part 371, respectively. Included 
in these regulations are the regulated levels for the Toxicity Characteristic Leaching 
Procedure (TCLP) constituents. The TCLP constituent levels are a set of numerical 
criteria at which solid waste is considered a hazardous waste by the characteristic of 
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toxicity. In addition, the hazardous characteristics of ignitability, reactivity and 
corrosivity may also apply, depending upon the results of waste characterization 
activities. 

Groundwater beneath OU-1 is classified as Class GA and, as such, the ambient water 
quality standards presented in the NYSDEC’s Division of Water, TOGS 1.1.1 Ambient 
Water Quality Standards and Guidance Values and Groundwater Effluent Limitations 
(NYSDEC, 2004) are potentially applicable. These standards identify acceptable levels 
of constituents in groundwater based on potable use. 

3.3.2 Action-Specific Standards, Criteria, and Guidelines 

Potential action-specific SCGs are summarized in Table 2. Action-specific SCGs 
include general health and safety requirements, and general requirements regarding 
handling and disposal of waste materials (including transportation and disposal, 
permitting, manifesting, disposal and treatment facilities), discharge of water generated 
during implementation of remedial alternatives, and air monitoring requirements 
(including permitting requirements for on-site treatment systems). Action-specific 
criteria will be identified for the selected remedy in the remedial design work plan; 
compliance with these criteria will be required. Several action-specific SCGs that may 
be applicable are briefly summarized below. 

The NYSDEC Division of Air Resources (DAR) policy document DAR-1: Guidelines for 
the Control of Toxic Ambient Air Contaminants (formerly issued as Air Guide 1), 
incorporates applicable federal and New York State regulations and requirements 
pertaining to air emissions, which may be applicable for soil or groundwater 
alternatives that result in certain air emissions. Community air monitoring may be 
required in accordance with the New York State Department of Health (NYSDOH) 
Generic Community Air Monitoring Plan. New York Air Quality Standards provides 
requirements for air emissions (6 NYCRR Parts 257). Emissions from remedial 
activities will meet the air quality standards based on the air quality class set forth in 
the New York State Air Quality Classification System (6 NYCRR Part 256) and the 
permit requirements in New York Permits and Certificates (6 NYCRR Part 201).  

One set of potential action-specific SCGs consists of the land disposal regulations 
(LDRs), which regulate land disposal of hazardous wastes. LDRs are applicable to 
alternatives involving the disposal of hazardous waste (if any). Because MGP wastes 
resulted from historical operations that ended before the passage of the Resource 
Conservation and Recovery Act (RCRA), material containing MGP-related impacts is 
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only considered a hazardous waste in New York if it is removed (generated) and it 
exhibits a characteristic of a hazardous waste. However, if the impacted material only 
exhibits the hazardous characteristic of toxicity for benzene (D018), it is conditionally 
exempt from the hazardous waste management requirements (6 NYCRR Parts 370-
374 and 376) when destined for thermal treatment in accordance with the requirements 
set forth in NYSDEC’s TAGM HWR-4061, Management of Coal Tar Waste and Coal 
Tar Contaminated Soils and Sediment from Former Manufactured Gas Plants (DER-4) 
(NYSDEC, 2002). If MGP-related hazardous wastes are destined for land disposal in 
New York, the state hazardous waste regulations apply, including LDRs and alternative 
LDR treatment standards for hazardous waste soil. 

The NYSDEC will no longer allow amendment of soil at MGP sites with lime kiln dust/ 
quick lime containing greater than 50% calcium and/or magnesium oxide (Ca/MgO) 
due to vapor issues associated with free oxides. Guidance issued in the form of a letter 
from the NYSDEC to the New York State utility companies, dated May 20, 2008, 
indicated that lime kiln dust/quick lime will not be permitted for use during future 
remedial activities. 

The United States Department of Transportation (USDOT) and New York State rules 
for the transport of hazardous materials are provided in 49 CFR Parts 107 and 171.1 
through 172.558 and 6 NYCRR 372.3. These rules include procedures for packaging, 
labeling, manifesting and transporting hazardous materials and are potentially 
applicable to the transport of hazardous materials under any remedial alternative. New 
York State requirements for waste transporter permits are included in 6 NYCRR Part 
364, along with standards for collection, transport and delivery of regulated wastes 
within New York. Contractors transporting waste materials off site during the selected 
remedial alternative must be properly permitted.  

Remedial alternatives conducted within OU-1 must comply with applicable 
requirements outlined under the Occupational Safety and Health Administration 
(OSHA). General industry standards are outlined under OSHA (29 CFR 1910) that 
specify time-weighted average concentrations for worker exposure to various 
compounds and training requirements for workers involved with hazardous waste 
operations. The types of safety equipment and procedures to be followed during 
remediation are specified under 29 CFR 1926, and record keeping and reporting-
related regulations are outlined under 29 CFR 1904. 

In addition to OSHA requirements, the RCRA (40 CFR 264) preparedness and 
prevention procedures, contingency plan and emergency procedures are potentially 
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relevant and appropriate to those remedial alternatives that include generation, 
treatment or storage of hazardous wastes. 

3.3.3 Location-Specific Standards, Criteria, and Guidelines 

Potential location-specific SCGs are summarized in Table 3. Examples of potential 
location-specific SCGs include regulations and federal acts concerning activities 
conducted in floodplains, wetlands and historical areas, and activities affecting 
navigable waters and endangered/threatened or rare species.  

Based on the Federal Emergency Management Agency (FEMA) National Flood 
Insurance Program Map Number 3600380002C, dated June 1, 1977, OU-1 is located 
between the limits of a 100-year and a 500-year floodplain.  

Location-specific SCGs also include local requirements, such as local building permit 
conditions for permanent or semi-permanent facilities constructed during the remedial 
activities (if any), City of Binghamton Department of Public Works (DPW) and New 
York State Department of Transportation (NYSDOT) street work permits, and 
influent/pre-treatment requirements for discharging water to the Publicly-Owned 
Treatment Works (POTW).  
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4. Development of Remedial Action Objectives 

This section presents the RAOs for impacted media. These RAOs represent medium-
specific goals that are protective of public health and the environment that have been 
developed through consideration of the results of the investigation activities and with 
reference to potential SCGs, as well as current and foreseeable future anticipated land 
uses. RAOs are developed to specify the COCs, and to assist in developing goals for 
cleanup of COCs in each medium that may require remediation.  

4.1 Risk Evaluation Summary 

A risk evaluation was conducted as part of the Remedial Investigation to evaluate 
potential human and environment exposure pathways to MGP-related impacts. 
Potential wildlife exposure pathways were evaluated by conducting a Fish and 
Wildlife Resource Impact Analysis (FWRIA). Potential human exposure pathways 
were evaluated through a Human Heath Exposure Assessment (HHEA). 

As presented in the Final RI Report, the presence of COCs at concentrations above 
applicable criteria is not necessary indicative of unacceptable levels of risk. The 
determination of risk also considers dose, exposure route, and the frequency and 
duration of exposure. All of the following must be present for an exposure pathway to 
be complete: 

· Contaminant source (i.e., COCs are presented in media) 

· Contaminant release and transport mechanisms (i.e., exposure locations exist) 

· Route of exposure (i.e., direct contact through ingestion or dermal contact, or 
indirect contact via inhalation). 

The following conclusions were reached based on the FWRIA and HHEA: 

· Surface Soil – Analytical results indicate that surface and near-surface soil 
samples did not contain BTEX or PAHs compounds at concentrations greater 
than guidance values: risk levels associated with site worker exposure to surface 
soil (i.e., former vegetated area in the eastern portion of OU-1) are below 
acceptable risk levels. Additionally, a vast majority of OU-1 provides no or limited 
value as a terrestrial habitat. Therefore, due to the limited wildlife habitat and 
extensive gravel cover, wildlife exposure to surface soil is unlikely. 
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· Subsurface Soil – Subsurface soil contains elevated concentration of BTEX and 
PAH compounds, as well as NAPL. Although routine site operations do not 
include intrusive activities (and intrusive activities would be conducted in 
accordance with NYSEG’s HASP), the potential exists for workers to be exposed 
to subsurface soil containing MGP-related impacts. However, the potential for 
human exposure to subsurface soil is unlikely based on the following:  

- OU-1 is secure with fencing and a locked gate 

- an OSHA-compliant health and safety plan (HASP) exists for conducting 
excavation activities in OU-1  

- a majority OU-1 is covered with approximately 18 inches of gravel/imported 
fill or pavement 

Additionally, construction workers conducting work within Court Street or along 
Brandywine Avenue could be exposed to soil containing MGP-related impacts. 
Site and construction workers could potentially be exposed to airborne VOCs 
and dust during intrusive work (i.e. excavation activities). As noted in the Final RI 
Report, potential exposures exist to city workers performing maintenance on the 
66-inch storm sewer. However, this exposure pathway has since been eliminated 
through the completion of the storm sewer replacement activities, discussed in 
Section 2.1.  

· Groundwater – Although groundwater contains MGP-related impacts, site 
groundwater is not used for public drinking supply and drinking water to 
surrounding areas is provided via a municipal supply (derived from the 
Susquehanna River). Similar to subsurface soil, routine site operations do not 
include intrusive activities (and intrusive activities would be conducted in 
accordance with NYSEG’s HASP). However, the potential exists for site workers 
to be exposed to groundwater containing MGP-related impacts within the 
NYSEG property and for construction workers conducting work within Court 
Street or along Brandywine Avenue. Based on the depth to groundwater, wildlife 
is not anticipated to be exposed to groundwater containing MGP-related impacts.  

4.2 Remedial Action Objectives 

RAOs are developed to specify the COCs, and to assist in developing goals for 
cleanup of COCs in each medium that may require remediation. The RAOs presented 
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in the following table have been developed based on the generic RAOs listed on 
NYSDEC’s website (http://www.dec.ny.gov/regulations/67560.html).  

Table 4.1  Remedial Action Objectives  
 

RAOs for Soil 

RAOs for Public Health Protection 

1. Prevent, to the extent practicable, ingestion/direct contact with MGP-related 
COCs/NAPL.  

2. Prevent, to the extent practicable, inhalation of or exposure to MGP-related COCs 
from impacted soil. 

RAOs for Environmental Protection 

3. Address, to the extent practicable, MGP-related COCs/NAPL in soil that could result in 
impacts to groundwater, surface water, or sediment.  

RAOs for Groundwater 

RAOs for Public Health Protection 

4. Prevent, to the extent practicable, ingestion of groundwater containing MGP-related 
dissolved phase COCs at concentrations exceeding NYSDEC groundwater quality 
standards or guidance values.  

5. Prevent, to the extent practicable, contact with or inhalation of VOCs from groundwater 
containing MGP-related COCs at concentrations exceeding NYSDEC groundwater 
quality standards or guidance values. 

RAOs for Environmental Protection 

6. Restore groundwater to pre-disposal/pre-release conditions, to the extent practicable.  

7. Address the source of MGP-related groundwater impacts to the extent practicable. 

http://www.dec.ny.gov/regulations/67560.html
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5. Detailed Evaluation of Remedial Alternatives 

This section presents detailed descriptions of the remedial alternatives developed to 
address remaining impacts. Each of the retained remedial alternatives is evaluated 
with respect to the criteria presented in DER-10. The results of the detailed evaluation 
of the remedial alternatives are used to aid in the recommendation of a preferred 
remedial alternative for addressing remaining impacted media. 

5.1 Description of Evaluation Criteria 

Consistent with DER-10, the detailed evaluation of remedial alternatives presented in 
this section consists of an evaluation of alternative against the following criteria: 

· Short-Term Impacts and Effectiveness 
· Long-Term Effectiveness and Permanence 
· Land Use 
· Reduction of Toxicity, Mobility, or Volume of Contamination through Treatment 
· Implementability 
· Compliance with SCGs 
· Overall Protectiveness of Public Health and the Environment 
· Cost Effectiveness 

Descriptions of the evaluation criteria are presented in the following subsections. 
Additional criteria, including community acceptance, will be addressed following 
submittal of this FFS Report.  

Per DER-10, sustainability and green remediation will also be considered in the 
remedial evaluation with the goal of minimizing ancillary environmental impacts such 
as greenhouse gas emissions (GHGs) during the implementation of remedial 
programs. The evaluation will consider the alternative’s ability to minimize energy use; 
reduce greenhouse gas and other emissions; maximize reuse of land and recycling of 
materials; and preserve, enhance, or create natural habitats, etc. Sustainability and 
green remediation will be discussed under the short-term impacts and effectiveness 
criterion. 

5.1.1 Short-Term Impacts and Effectiveness 

The short-term impacts and effectiveness criterion is used to evaluate the remedial 
alternative relative to its potential effect on public health and the environment during 
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construction and/or implementation of the alternative. The evaluation of each 
alternative with respect to its short-term impacts and effectiveness will consider the 
following: 

· Potential short-term adverse impacts and nuisances to which the public and 
environment may be exposed during implementation of the alternative. 

· Potential impacts to workers during implementation of the remedial actions and the 
effectiveness and reliability of protective measures. 

· Amount of time required to implement the remedy and the time until the remedial 
objectives are achieved.  

· The sustainability and use of green remediation practices utilized during 
implementation of the remedy. 

5.1.2 Long-Term Effectiveness and Permanence 

The evaluation of each remedial alternative relative to its long-term effectiveness and 
permanence is made by considering the risks that may remain following completion of 
the remedial alternative. The following factors will be assessed in the evaluation of the 
alternative's long-term effectiveness and permanence: 

· Potential impacts to human receptors, ecological receptors, and the environment 
from untreated waste or treatment residuals remaining at the completion of the 
remedial alternative. 

· The adequacy and reliability of institutional and/or engineering controls (if any) that 
will be used to manage treatment residuals or remaining untreated impacted 
media. 

5.1.3 Land Use 

This criterion evaluates the current and intended future land use of the site relative to 
the cleanup objectives of the remedial alternative when unrestricted use cleanup levels 
would not be achieved. This evaluation considers local zoning laws, proximity to 
residential property, accessibility to infrastructure, and proximity to natural resources 
including groundwater drinking supplies. 
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5.1.4 Reduction of Toxicity, Mobility, and Volume through Treatment 

This evaluation criterion addresses the degree to which the remedial alternative will 
permanently reduce the toxicity, mobility, or volume of the constituents present in the 
media through treatment. 

5.1.5 Implementability 

This criterion addresses the technical and administrative feasibility of implementing the 
remedial alternative, including the availability of the various services and materials 
required for implementation. The following factors will be considered during the 
implementability evaluation: 

· Technical Feasibility – This factor considers the remedial alternative's 
constructability, as well as the ability to monitor the effectiveness of the remedial 
alternative. 

· Administrative Feasibility – This factor refers to the availability of necessary 
personnel and material along with potential difficulties in obtaining approvals for 
long-term operation of treatment systems, access agreements for construction, 
and acquiring necessary approvals and permits for remedial construction. 

5.1.6 Compliance with SCGs 

This criterion evaluates the remedial alternative’s ability to comply with SCGs that were 
identified in Section 3. Compliance with the following items is considered during 
evaluation of the remedial alternative: 

· Chemical-specific SCGs 
· Action-specific SCGs 
· Location-specific SCGs 

Potentially applicable chemical-, action-, and location-specific SCGs are presented in 
Tables 1, 2 and 3, respectively. 

5.1.7 Overall Protection of Public Health and the Environment 

This criterion evaluates whether the remedial alternative provides adequate protection 
of public health and the environment based on the following: 
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· How the alternative would eliminate, reduce, or control (through removal, 
treatment, containment, other engineering controls, or institutional controls) any 
existing or potential human exposures or environmental impacts that have been 
identified. 

· The ability of the remedial alternative to meet the site-specific RAOs. 

· A combination of the above-listed criteria including: long-term effectiveness and 
permanence; short-term impacts and effectiveness; and compliance with SCGs. 

5.1.8 Cost Effectiveness 

This criterion evaluates the overall cost of the alternative relative to the effectiveness of 
the alternative (i.e., cost compared to long-term effectiveness and permanence, short-
term impacts and effectiveness, and reduction of toxicity, mobility, and volume through 
treatment).  

The estimated total cost to implement the remedial alternative is based on a present 
worth analysis of the sum of the direct capital costs (materials, equipment, and labor), 
indirect capital costs (engineering, licenses/permits, and contingency allowances), and 
operation and maintenance (O&M) costs. O&M costs may include future site 
management, operating labor, energy, chemicals, and sampling and analysis. These 
costs will be estimated with an anticipated accuracy between -30% to +50%. A 20% 
contingency factor is included to cover unforeseen costs incurred during 
implementation of the remedial alternative. Present-worth costs are calculated for 
alternatives expected to last more than 2 years. A 4% discount (i.e., interest) rate is 
used to determine the present-worth factor. 

5.2 Identification of Remedial Alternatives 

This Focused Feasibility Study has been conducted in general accordance with DER-
10. However, this Focused Feasibility Study does not include identification of general 
response actions (GRAs) and associated remedial technology types and technology 
process options, or technology screening to retain the technology types and process 
options that could be implemented and would potentially be effective at achieving the 
site-specific RAOs.  

As indicated in Section 1, based on extent of remedial construction activities that have 
been completed at OU-1 to date (i.e., the IRMs described in Section 2), and with 
concurrence from NYSDEC, the evaluation of potential remedial measures to address 
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remaining environmental impacts does not include an evaluation of a variety remedial 
alternatives (i.e., in terms of technologies and extent of remedial activities). Rather, this 
Focused Feasibility Study has been conducted to center on OU-1 remedial alternatives 
that include: 1) no further action; and 2) conducting groundwater/NAPL monitoring and 
establishing institutional controls. The detailed evaluation of remedial alternatives 
(presented in the Section 5.3) does not include additional remedial alternatives based 
on the following rationale: 

· Removal of the No. 2 and No. 3 gas holders, the tar separating well, and removal 
and/or capping former MGP piping that contains NAPL has resulted in the removal 
of more than an estimated 8,000 cy of grossly impacted material within the former 
MGP structures (as well as the structures).  

· Construction of the passive NAPL barrier IRM and replacement of the former 66-
inch storm sewer have significantly reduced the potential for NAPL to further 
migrate beyond the NYSEG property (i.e., to the Susquehanna River). Installation 
of jet grout barrier around the 66-inch storm sewer (as part of the passive NAPL 
barrier IRM) and installation of concrete collars around the new 63-inch storm 
reduces the potential for trench fill materials and pipe bedding to serve as a 
preferential pathway.   

· As indicated in Section 1, analytical results indicated that surface soils do not 
contain elevated concentrations of total BTEX or total PAHs. A majority OU-1 is 
covered with approximately 18 inches of gravel/imported fill or pavement. 
Furthermore, visually impacted material is generally encountered at a minimum 
depth of 5 feet below grade.  

· A majority of the NAPL in OU-1 is located below the water table. Based on the 
heterogeneous nature of the site geology, the distribution of NAPL is highly 
irregular:  NAPL has migrated below the silt and clay unit at several isolated 
locations throughout OU-1. As routine site operations do not include intrusive 
activities, there is limited potential for future worker exposure to impacted soil (and 
groundwater). 

· Where MGP-related impacts are present below the silt and clay unit at isolated 
locations (i.e., at depths up to 40 feet below grade), more than 30 feet of visually 
clean overburden material would require excavation to remove the visually 
impacted material. Excavation activities to restore OU-1 to pre-disposal/pre-
release conditions would result in the removal of more than estimated 150,000 cy 
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of soil. Excavation activities on this large scale would present numerous 
implementation challenges and would have significant disruption to the 
surrounding community. Soil removal activities in OU-1 would have to be 
conducted in a manner such that existing infrastructure (e.g., sewer lines, water 
lines, gas lines, Susquehanna River flood wall, and Court Street) is protected 
and/or relocated. Additionally, the large-scale excavation activities would take 
multiple years to complete (i.e., up to 5 years or more) and would result in more 
than an estimated 13,000 truck trips on local roadways to facilitate off-site 
transportation of excavated soil and importation of backfill.  

5.3 Detailed Evaluation of Alternatives 

This subsection presents the detailed analysis of the following alternatives: 

· Alternative 1 – No Action 
· Alternative 2 – Monitoring and Institutional Controls 

Each alternative is evaluated against the evaluation criteria described above (as 
indicated, public acceptance will be evaluated following submittal of this FFS Report).  

5.3.1 Alternative 1 – No Action 

The “No Action” alternative was retained for evaluation for each of the environmental 
media to be addressed as required by DER-10. The “No Action” alternative serves as 
the baseline for comparison of the overall effectiveness of the other remedial 
alternatives. The “No Action” alternative would not involve implementation of any 
remedial activities to address MGP-related impacts. OU-1 would remain in its current 
condition and no effort would be made to change or monitor the current OU-1 
conditions.  

Short-Term Impacts and Effectiveness – Alternative 1 

No remedial actions would be implemented to address impacted environmental media. 
Therefore, there would be no short-term environmental impacts, nor risks associated 
with remedial activities would be posed to the community. 
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Long-Term Effectiveness and Permanence – Alternative 1 

The “No Action” alternative would not directly address impacted media or the potential 
for on-going releases and/or migration of impacts. However, a majority OU-1 is 
covered with approximately 18 inches of gravel/imported fill or pavement, which 
provides a physical barrier to subsurface impacts, and visually impacted material is 
generally encountered at a minimum depth of 5 feet below grade. Additionally, as 
discussed in previous sections, through construction of the passive NAPL barrier and 
installation of the new 63-inch storm sewer, the potential for NAPL to further migrate 
beyond the NYSEG property (including through preferential pathways) has been 
addressed. However, Alternative 1 would not include any means to monitor and 
document site conditions, and would not address the potential for exposure to future 
site workers.  

Land Use – Alternative 1 

The current zoning for OU-1 is listed as industrial use (i.e., heavy industrial [I-3]). Areas 
immediately surrounding OU-1 are also zoned for industrial use (i.e., heavy industrial 
[I-3]). The nearest residential areas (i.e., one and two unit dwelling [I-2] and multi-unit 
dwelling [R-3]) are located approximately 0.25 miles east and west of OU-1, as well as 
south of OU-1 (i.e., south of the Susquehanna River). The current and foreseeable 
future use of OU-1 and the immediately surrounding area is industrial. OU-1 will 
continue to be used by NYSEG for equipment/material storage and parking.  

No remedial actions would be completed under this alternative and OU-1 would remain 
in its current condition. As routine activities conducted within OU-1 do not include 
exposure to MGP-related impacts in soil and groundwater, the “No Action” alternative 
would not alter the anticipated future intended use of OU-1.  

Reduction of Toxicity, Mobility or Volume of Contamination through Treatment – Alternative 1 

Under the “No Action” alternative, environmental media would not be treated (other 
than by natural processes), recycled, or destroyed. As indicated above, more than an 
estimated 8,000 cy of MGP source material has already been removed from locations 
above the water table. Although, the passive NAPL barrier and the new 63-inch storm 
sewer provide a means to contain NAPL to the NYSEG property (i.e., reduce the 
potential for further migration to the Susquehanna River), Alternative 1 would not 
include a means to remove NAPL from the subsurface or document the extent of 
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groundwater impacts. Therefore, the toxicity, mobility, and volume of environmental 
media containing MGP-related impacts would not be reduced. 

Implementability – Alternative 1 

The “No Action” alternative does not require implementation of any remedial activities, 
and therefore is technically and administratively implementable. 

Compliance with SCGs – Alternative 1 

· Chemical-Specific SCGs: Because removal or treatment is not included as part of 
this alternative, the chemical-specific SCGs would not be met by this alternative. 

· Action-Specific SCGs: This alternative does not involve implementation of any 
remedial activities; therefore, the action-specific SCGs are not applicable. 

· Location-Specific SCGs: Because no remedial activities would be conducted under 
this alternative, the location-specific SCGs are not applicable. 

Overall Protection of Public Health and the Environment – Alternative 1 

As indicated above, the “No Action” alternative would not directly address impacted 
media. However, the passive NAPL barrier significantly reduces the potential for NAPL 
to migrate beyond the NYSEG property (i.e., to the Susquehanna River) and 
replacement of the former 66-inch concrete storm sewer with the new 63-inch HDPE 
storm sewer eliminates a preferential pathway for NAPL migration.  

Although a majority of NAPL remaining in OU-1 is located below the water table and 
public groundwater in the vicinity of OU-1 is provided via municipal supply, Alternative 
1 does not include means to prevent future worker exposure (i.e., direct contact, 
ingestion, and inhalation) to MGP-related impacts in subsurface soil and groundwater 
(soil RAOs #1 and #2 and groundwater RAOs #1 and #2). The passive NAPL barrier 
and new 63-inch storm sewer would work toward addressing NAPL that could result in 
impacts to groundwater, surface water, or sediment (soil RAO #3) through the 
collection of remaining mobile NAPL (if any) and addressing a preferential pathway for 
NAPL migration beyond the NYSEG property (i.e., to the Susquehanna River). 
Although mobile NAPL would be permanently removed, immobile NAPL and impacted 
soil (a source to dissolved phase impacts) would remain. Previous IRMs and the storm 
sewer replacement addressed a substantial amount of source material. However, 
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Alternative 1 is not expected to restore groundwater to pre-disposal/pre-release 
conditions (groundwater RAO #3) in the foreseeable future nor does it address all 
sources of groundwater impacts (groundwater RAO #4).  

Cost Effectiveness – Alternative 1 

The “No Action” alternative does not involve implementation of any active remedial 
activities or monitoring conditions; therefore, there are no costs associated with this 
alternative. 

5.3.2 Alternative 2 – Monitoring and Institutional Controls 

The major components of Alternative 2 consist of: 

· Conducting long-term groundwater monitoring 
· Continuing the on-going NAPL monitoring activities 
· Developing a site management plan (SMP) 
· Establishing institutional controls 

Alternative 2 would address the potential for exposure to subsurface soil and 
groundwater containing MGP-related impacts through the implementation of 
institutional controls. Alternative 2 also includes NAPL monitoring to facilitate the 
removal of potentially mobile NAPL from the subsurface. This alternative also includes 
long-term groundwater monitoring to document the extent of dissolved phase impacts 
and potential trends in COC concentrations.  

As described in Section 2, both shallow groundwater and groundwater within the sand 
and gravel unit contain elevated concentrations of BTEX and PAHs. Although there are 
no current users of groundwater or exposures to impacted groundwater in OU-1, this 
alternative would include conducting periodic groundwater monitoring to document 
potential changes in groundwater conditions. Periodic groundwater monitoring 
activities would consist of collecting groundwater samples from the existing 
groundwater monitoring well network. The specific wells to be sampled would be 
determined during the remedial design for this alternative. Groundwater samples would 
be submitted for laboratory analysis for BTEX and PAHs. Analytical results would be 
used to document the extent of dissolved phase impacts and potential trends in COC 
concentrations. Groundwater monitoring results would be presented to NYSDEC in an 
annual report. Based on the results of the monitoring activities, NYSEG may request to 
modify the quantity of wells sampled or the frequency of sampling events. However, for 
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the purpose of developing a cost estimate for this alternative, it has been assumed that 
groundwater monitoring activities would be conducted on an annual basis for 30 years.  

As indicated in Section 2, semi-annual NAPL monitoring is currently conducted to 
evaluate the presence of (and remove if present) NAPL in the barrier wall recovery 
wells, as well as piezometers and groundwater monitoring wells located both 
upgradient and downgradient of the passive NAPL barrier. Under Alternative 2, semi-
annual NAPL monitoring would continue to be conducted in OU-1. If warranted based 
on the rate of NAPL recovery, NAPL could be removed via an automated pumping 
system (similar to that included in the remedial design of the passive NAPL barrier, as 
described in Section 2). However, NAPL has not been observed in the barrier wall 
recovery wells to date and therefore, automated NAPL recovery is not anticipated to be 
required. For the purpose of developing a cost estimate for this alternative, the NAPL 
monitoring activities are assumed to consist of passive NAPL recovery with manual 
methods (i.e., manual bailing or by pumping with a portable pump)  conducted for 30 
years. Similar to the periodic monitoring, based on the results of the NAPL monitoring, 
NYSEG may request to modify the quantity of wells monitored or the frequency of 
monitoring events. 

Alternative 2 would also include establishing institutional controls for the NYSEG 
property portion OU-1 in the form of deed restrictions and/or environmental easements 
to control intrusive (i.e., subsurface) activities that could result in potential exposures to 
subsurface soil and groundwater containing MGP-related impacts at concentrations 
greater than applicable standards and guidance values. Additionally, the institutional 
controls would require compliance with the SMP (described below) that would be 
prepared as part of this alternative. Although potable water is provided by a municipal 
supply, the institutional controls would also prohibit the use of non-treated groundwater 
from the NYSEG property. An annual report would be submitted to NYSDEC to 
document that institutional controls are maintained and remain effective. 

As indicated above, this alternative would include preparation of an SMP that would 
document the following: 

· The institutional controls that have been established and will be maintained for 
OU-1 

· Known locations of soil containing COCs at concentrations greater than 6 
NYCRR Part 375-6 industrial use SCOs 
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· Protocols (including health and safety and community air monitoring 
requirements) for conducting invasive (i.e., subsurface) activities and managing 
potentially impacted material encountered during these activities 

· Protocols and requirements for conducting annual groundwater monitoring and 
semi-annual NAPL monitoring 

· Protocols for addressing significant changes in COC concentrations in 
groundwater based on the results of the annual groundwater monitoring activities  

Short-Term Impacts and Effectiveness – Alternative 2 

Implementation of this alternative could result in short-term exposure to the 
surrounding community and field personnel. Potential exposures to field personnel 
conducting groundwater and NAPL monitoring would be reduced through the use of 
proper training and personal protective equipment (PPE), as specified in a site-specific 
HASP that would be developed as part of the remedial design for this alternative. 
Potential risks to the community could occur during groundwater and NAPL monitoring 
activities via exposure to NAPL, purged groundwater, and groundwater samples. 
Potential exposures to the community would be reduced by following appropriate 
procedures and protocols that would be described in the SMP. 

Although this alternative does not employ green remediation practices, implementation 
of this alternative would utilize minimal non-renewable resources and is not anticipated 
to negatively impact the environment (i.e., consume non-renewable resources and 
energy). The qualitative carbon footprint of Alternative 2 is considered minimal. The 
greatest contribution to greenhouse gases would occur as a result of traveling to and 
from OU-1 to conduct groundwater and NAPL monitoring activities. Groundwater and 
NAPL monitoring would be conducted over an assumed 30-year period. 

Long-Term Effectiveness and Permanence – Alternative 2 

Under Alternative 2, soil and groundwater containing MGP-related COCs would not 
actively be addressed. However, a majority OU-1 is covered with approximately 18 
inches of gravel/imported fill or pavement, which provides a physical barrier to 
subsurface impacts, and visually impacted material is generally encountered at a 
minimum depth of 5 feet below grade. Additionally, as discussed in previous sections, 
through construction of the passive NAPL barrier and installation of the new 63-inch 
storm sewer, the potential for NAPL to further migrate beyond the NYSEG property 
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(including through preferential pathways) has been addressed.  Alternative 2 would 
include periodic NAPL monitoring (and recovery) to reduce the volume of mobile NAPL 
present in OU-1 (if any remains).  

Based on the current and foreseeable future use of the site as a NYSEG storage yard, 
site workers do not routinely conduct activities that would potentially result in exposure 
to media containing MGP-related COCs. If subsurface activities were to be conducted 
at the site, work activities (including handling potentially impacted material) would be 
conducted in accordance with the procedures described in the SMP to minimize the 
potential for exposures to impacted media. Potential exposures to field personnel and 
the community during long-term groundwater and NAPL monitoring activities would be 
minimized by following appropriate procedures and protocols that would be established 
in the SMP (including community air monitoring requirements).  

Alternative 2 would include the establishment of institutional controls and development 
of a long-term groundwater monitoring program. Institutional controls would prohibit 
potable uses of groundwater from OU-1. Annual verification of the institutional controls 
would be completed to document that the controls are maintained and remain effective. 
Periodic groundwater monitoring would be conducted to document the extent of 
dissolved phase impacts and potential trends in COC concentrations. Potential 
exposures to field personnel and the community during long-term groundwater 
monitoring activities would be reduced by following appropriate procedures and 
protocols that would be established in the SMP. 

Land Use – Alternative 2 

The current zoning for OU-1 is listed as industrial use (i.e., heavy industrial [I-3]). Areas 
immediately surrounding OU-1 are also zoned for industrial use (i.e., heavy industrial 
[I-3]). The nearest residential areas (i.e., one and two unit dwelling [I-2] and multi-unit 
dwelling [R-3]) are located approximately 0.25 miles east and west of OU-1, as well as 
south of OU-1 (i.e., south of the Susquehanna River). The current and foreseeable 
future use of OU-1 and the immediately surrounding area is industrial. OU-1 will 
continue to be used by NYSEG for equipment/material storage and parking.  

Alternative 2 would not affect the current or anticipated future land use of OU-1. 
Institutional controls would be placed on the NYSEG property and groundwater and 
NAPL monitoring would be conducted for an assumed 30 years. If the NYSEG 
property were to be redeveloped and/or sold to another party, the SMP would be 
provided to potential future owners and institutional controls would remain in place. 
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Future owners/operators would be required to conduct site activities in accordance with 
the SMP and institutional controls established based on the continued presence of soil 
and groundwater containing MGP-related COCs.  

Reduction of Toxicity, Mobility or Volume of Contamination through Treatment – Alternative 2 

As indicated above, more than an estimated 8,000 cy of MGP source material has 
already been removed from locations above the water table. Alternative 2 does not 
include direct treatment of impacted media. However, the passive NAPL barrier and 
the new 63-inch storm sewer provide a means to contain NAPL to the NYSEG property 
(i.e., reduce the potential for further beyond the NYSEG property). Additionally, 
Alternative 2 includes periodic NAPL monitoring and passive recovery of mobile NAPL 
(if any) that may collect in the wells. Through the NAPL monitoring/recovery activities, 
the volume of mobile NAPL would be permanently reduced, thereby reducing the 
potential for further migration of mobile NAPL beyond the NYSEG property. NAPL 
removal would also reduce the volume of material that is serving as a source to 
dissolved phase groundwater impacts. This removal would reduce the flux of COCs 
from source material to groundwater, which would reduce the toxicity and volume of 
dissolved phase groundwater impacts. Alternative 2 also includes groundwater 
monitoring to document the extent and potential long-term reduction (i.e., toxicity and 
volume) of dissolved phase groundwater impacts. 

Implementability – Alternative 2 

This remedial alternative would be both technically and administratively implementable. 
From a technical implementability aspect, equipment and personnel qualified to 
conduct groundwater and NAPL monitoring activities are readily available. 
Administratively, institutional controls would be established for the NYSEG property, 
which would require coordination with state agencies (i.e., NYSDEC and NYSDOH). 
Access agreements and permits are required for conducting groundwater monitoring 
and NAPL monitoring activities within Court Street (south of the NYSEG property) and 
on the railroad property (north of the NYSEG property). 

Compliance with SCGs – Alternative 2 

· Chemical-Specific SCGs – Chemical-specific SCGs are presented in Table 1. 
Potentially applicable chemical-specific SCGs for soil include 6 NYCRR Part 375-6 
soil cleanup objectives (for industrial use) and 40 CFR Part 261 and 6 NYCRR 
Part 371 regulations for the identification of hazardous materials. Potentially 
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applicable chemical-specific SCGs for groundwater include NYSDEC Class GA 
Standards and Guidance Values. 

Alternative 2 would not address soil containing COCs at concentrations greater 
than 6 NYCRR Part 375-6 SCOs. Subsurface soil containing MGP-related 
impacts would remain in place beneath surface materials (i.e., pavement, 
gravel). Process residuals generated during the implementation of this 
alternative (e.g., purge water and NAPL from periodic monitoring activities) 
would be managed and characterized in accordance with 40 CFR 261 and 6 
NYCRR Part 371 to determine off-site treatment/disposal requirements. NYS 
LDRs would apply to any materials that are characterized as a hazardous waste. 

As indicated in Section 1, OU-1 groundwater contains VOCs and SVOCs at 
concentrations greater than NYSDEC Class GA standards and guidance values. 
With the exception of passive NAPL recovery, this alternative does not include 
removal activities to address soil containing MGP-related impacts (i.e., a source 
of dissolved phase impacts) and therefore, this alternative would likely not 
achieve groundwater SCGs within a determinate period of time.  

· Action-Specific SCGs – Action-specific SCGs are presented in Table 2. 
Potentially applicable action-specific SCGs include health and safety 
requirements and regulations associated with handling impacted media. Work 
activities would be conducted in accordance with OSHA requirements that 
specify general industry standards, safety equipment and procedures, and 
record keeping and reporting regulations. Compliance with these action-specific 
SCGs would be accomplished by following a site-specific HASP. 

Process residuals would be subject to USDOT requirements for packaging, 
labeling, manifesting, and transporting hazardous or regulated materials. 
Compliance with these requirements would be achieved by following a NYSDEC-
approved remedial design and using licensed waste transporters and permitted 
disposal facilities. If any of the materials are characterized as a hazardous 
waste, NYS LDRs could be applicable. 

· Location-Specific SCGs – Action-specific SCGs are presented in Table 3. Periodic 
groundwater monitoring and NAPL monitoring activities conducted within Court 
Street would be completed in accordance with City of Binghamton and railroad 
permitting and access requirements. 
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Overall Protection of Public Health and the Environment – Alternative 2 

Alternative 2 would mitigate the potential for long-term exposures to impacted 
subsurface soil and groundwater by monitoring groundwater and implementing 
institutional controls. Although this alternative would not utilize treatment or removal to 
address soil or groundwater containing MGP-related COCs at concentrations greater 
than applicable standards and guidance values, the passive NAPL barrier significantly 
reduces the potential for NAPL to migrate beyond the NYSEG property (i.e., to the 
Susquehanna River) and replacement of the former 66-inch concrete storm sewer with 
the new 63-inch HDPE storm sewer eliminates a preferential pathway for NAPL 
migration.  

This alternative would mitigate exposures (i.e., direct contact, ingestion, and inhalation) 
to MGP-related impacts in subsurface soil and groundwater (soil RAOs #1 and #2 and 
groundwater RAOs #1 and #2) solely through the implementation of institutional 
controls. Potential exposure pathways (i.e., exposures to future site workers 
conducting intrusive activities) would remain under this alternative and the reduction of 
potential exposures would only occur by adhering to the institutional controls and the 
procedures to be presented in the SMP. 

The passive NAPL barrier and new 63-inch storm sewer would work toward 
addressing NAPL that could result in impacts to groundwater, surface water, or 
sediment (soil RAO #3) through the collection and removal of remaining mobile NAPL 
(if any) and addressing a preferential pathway for NAPL migration beyond the NYSEG 
property. Although mobile NAPL would be permanently removed, immobile NAPL and 
impacted soil (a source to dissolved phase impacts) would remain and therefore, 
Alternative 2 is not expected to restore groundwater to pre-disposal/pre-release 
conditions (groundwater RAO #3) in the foreseeable future nor does it address all 
sources of groundwater impacts (groundwater RAO #4).  

Cost Effectiveness – Alternative 2 

The estimated costs associated with Alternative 2 are presented in Table 4. The total 
estimated 30-year present worth cost for this alternative is approximately $1,300,000. 
The estimated capital cost, including costs for preparing an SMP and establishing 
institutional controls, is approximately $100,000. The estimated 30-year present worth 
cost of O&M activities associated with this alternative, including conducting periodic 
groundwater and NAPL monitoring, is approximately $1,200,000.  
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6. Comparative Analysis of Alternatives 

This section presents the comparative analysis of each remedial alternative using the 
evaluation criteria identified in Section 5. The alternatives evaluated in Section 5 
consist of the following: 

· Alternative 1 – No Action 
· Alternative 2 – Monitoring and Institutional Controls 

The comparative analysis identifies the advantages and disadvantages of each 
alternative relative to each other and with respect to the evaluation criteria. The 
comparative analysis of these alternatives is presented in the following subsections.  

6.1 Short-Term Impacts and Effectiveness 

Alternative 1 would not include any active remediation and subsequently would not 
present potential short-term impacts to remedial workers, the public, or the 
environment. Implementation of Alternative 2 could result in short-term exposure to the 
surrounding community and field personnel during periodic groundwater and NAPL 
monitoring. The potential for exposures would be reduced through the use of proper 
training and PPE) as specified in a site-specific HASP.   

Under Alternative 2, periodic groundwater and NAPL monitoring activities would be 
conducted over an assumed 30 years. Alternative 1 would have no carbon footprint 
and Alternative 2 would have a minimal carbon footprint. The greatest contribution to 
greenhouse gases would occur as a result of traveling to and from OU-1 to conduct 
groundwater and NAPL monitoring activities. As both alternatives do not include any 
intrusive activities, and Alternative 2 would only pose minimal potential short-term risks 
and potential disturbances to remedial workers and the surrounding community, 
Alternatives 1 and 2 are considered equally effective on the short-term basis. 

6.2 Long-Term Effectiveness and Permanence 

A majority of the surface cover on OU-1 consists of gravel and asphalt pavement, 
which provide a physical barrier to subsurface impacts. MGP source material is 
generally encountered at depths greater than 5 feet below grade and groundwater is 
encountered at depths ranging from 8 to 10 feet below grade. Additionally, OU-1 
groundwater is not used for potable (or any other) purposes and drinking water is 
provided via a municipal supply. Based on the current and foreseeable future use of 
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the NYSEG property as a storage yard, site workers do not routinely conduct activities 
that would potentially result in exposure to media containing MGP-related COCs. 
Through construction of the passive NAPL barrier and installation of the new 63-inch 
storm sewer, the potential for NAPL to further migrate beyond the NYSEG property 
(including through preferential pathways) has been addressed. 

Alternative 1 would not include the implementation of any remedial activities and 
therefore, would not address potential long-term exposures to or impacts from media 
that contain MGP-related impacts. Based on the limited potential for exposures to 
impacted media, the periodic groundwater monitoring, institutional control, and SMP 
components of Alternative 2 could be considered an effective means to reduce the 
potential for future exposures. Additionally, Alternative 2 would include periodic NAPL 
monitoring (and recovery) to reduce the volume of mobile NAPL present in OU-1 (if 
any remains). Potential exposures to field personnel and the community during long-
term groundwater and NAPL monitoring activities would be minimized by following 
appropriate procedures and protocols that would be established in the SMP. 

Based on the institutional control, SMP, and monitoring components, Alternative 2 is 
considered more effective on a long-term basis, compared to Alternative 1. 

6.3 Land Use 

The current zoning for OU-1 is listed as industrial use (i.e., heavy industrial [I-3]). Areas 
immediately surrounding OU-1 are also zoned for industrial use (i.e., heavy industrial 
[I-3]). The nearest residential areas (i.e., one and two unit dwelling [I-2] and multi-unit 
dwelling [R-3]) are located approximately 0.25 miles east and west of OU-1, as well as 
south of OU-1 (i.e., south of the Susquehanna River). The current and foreseeable 
future use of OU-1 and the immediately surrounding area is industrial. OU-1 will 
continue to be used by NYSEG for equipment/material storage and parking.  

Alternatives 1 and 2 would not affect the current or anticipated future land use of OU-1. 
Under Alternative 2, institutional controls would be placed on the NYSEG property and 
If the NYSEG property were to be redeveloped and/or sold to another party, the SMP 
would be provided to potential future owners and institutional controls would remain in 
place. Future owners/operators would be required to conduct site activities in 
accordance with the SMP and institutional controls established based on the continued 
presence of soil and groundwater containing MGP-related COCs.  
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6.4 Reduction of Toxicity, Mobility, and Volume through Treatment 

As indicated previously, more than an estimated 8,000 cy of MGP source material has 
already been removed from locations above the water table. Alternative 1 would not 
actively treat, remove, recycle, or destroy impacted media (other than by natural 
processes). Although, the passive NAPL barrier and the new 63-inch storm sewer 
provide a means to contain NAPL to the NYSEG property (i.e., reduce the potential for 
further migration beyond the NYSEG property), Alternative 1 would not include a 
means to remove NAPL from the subsurface or document the extent of groundwater 
impacts.  

Alternative 2 includes periodic NAPL monitoring and passive recovery of mobile NAPL 
(if any) that may collect in the wells. Through the NAPL monitoring/recovery activities, 
the volume of mobile NAPL would be permanently reduced. NAPL removal would also 
reduce the volume of material that is serving as a source to dissolved phase 
groundwater impacts. This removal would reduce the flux of COCs from source 
material to groundwater, which would reduce the toxicity and volume of dissolved 
phase groundwater impacts. Alternative 2 also includes groundwater monitoring to 
document the extent and potential long-term reduction (i.e., toxicity and volume) of 
dissolved phase groundwater impacts. 

As Alternative 2 includes a means to monitor for (and remove if necessary) NAPL that 
accumulates in the passive NAPL barrier recovery wells, Alternative 2 is considered 
more effective than Alternative 1 under this criterion. 

6.5 Implementability 

No remedial activities would be conducted as part of Alternative 1 and therefore, 
Alternative 1 is considered the most implementable. Alternative 2 would include 
groundwater and NAPL monitoring, preparation of an SMP, and implementation of 
institutional controls. From a technical implementability standpoint, these activities do 
not require highly specialized equipment or personnel and could be easily 
implemented. Administratively, establishing institutional controls would require 
coordination with state agencies (i.e., NYSDEC and NYSDOH). Access agreements 
and permits are required for conducting groundwater monitoring and NAPL monitoring 
activities within Court Street (south of the NYSEG property) and on the railroad 
property (north of the NYSEG property). 
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6.6 Compliance with SCGs 

· Chemical-Specific SCGs – Chemical-specific SCGs are presented in Table 1. 
Potentially applicable chemical-specific SCGs for soil include 6 NYCRR Part 375-6 
soil cleanup objectives (for industrial use) and 40 CFR Part 261 and 6 NYCRR 
Part 371 regulations for the identification of hazardous materials. Potentially 
applicable chemical-specific SCGs for groundwater include NYSDEC Class GA 
Standards and Guidance Values. 

Alternatives 1and 2 would not address soil containing COCs at concentrations 
greater than 6 NYCRR Part 375-6 SCOs. Subsurface soil containing MGP-
related impacts would remain in place beneath surface materials (i.e., pavement, 
gravel). Under Alternative 2, process residuals generated during the 
implementation of this alternative (e.g., purge water and NAPL from periodic 
monitoring activities) would be managed and characterized in accordance with 
40 CFR 261 and 6 NYCRR Part 371 to determine off-site treatment/disposal 
requirements. NYS LDRs would apply to any materials that are characterized as 
a hazardous waste. 

As indicated in Section 1, OU-1 groundwater contains VOCs and SVOCs at 
concentrations greater than NYSDEC Class GA standards and guidance values. 
With the exception of passive NAPL recover (conducted under Alternative 2), 
Alternatives 1 and 2 do not include removal activities to address soil containing 
MGP-related impacts (i.e., a source of dissolved phase impacts) and therefore, 
the alternatives would likely not achieve groundwater SCGs within a determinate 
period of time.  

· Action-Specific SCGs – Action-specific SCGs are presented in Table 2. 
Potentially applicable action-specific SCGs include health and safety 
requirements and regulations associated with handling impacted media. 
Alternative 1 does not involve implementation of any remedial activities and 
therefore, the action-specific SCGs are not applicable. Work activities that would 
be conducted under Alternative 2 would be completed in accordance with OSHA 
requirements that specify general industry standards, safety equipment and 
procedures, and record keeping and reporting regulations. Compliance with 
these action-specific SCGs would be accomplished by following a site-specific 
HASP. 
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Process residuals would be subject to USDOT requirements for packaging, 
labeling, manifesting, and transporting hazardous or regulated materials. 
Compliance with these requirements would be achieved by following a NYSDEC-
approved remedial design and using licensed waste transporters and permitted 
disposal facilities. If any of the materials are characterized as a hazardous 
waste, NYS LDRs could be applicable. 

· Location-Specific SCGs – Action-specific SCGs are presented in Table 3. 
Alternative 1 does not involve implementation of any remedial activities and 
therefore, the location-specific SCGs are not applicable. Under Alternative 2, 
periodic groundwater monitoring and NAPL monitoring activities conducted within 
Court Street would be completed in accordance with City of Binghamton and 
railroad permitting and access requirements. 

6.7 Overall Protection of Public Health and the Environment 

Alternative 1 would not directly address impacted media. Alternative 2 would mitigate 
the potential for long-term exposures to impacted subsurface soil and groundwater by 
monitoring groundwater, removing mobile NAPL (if present and collected), and 
implementing institutional controls. Although these alternatives would not utilize 
treatment or removal to address soil or groundwater containing MGP-related COCs at 
concentrations greater than applicable standards and guidance values, the passive 
NAPL barrier significantly reduces the potential for NAPL to migrate beyond the 
NYSEG property (i.e., to the Susquehanna River) and replacement of the former 66-
inch concrete storm sewer with the new 63-inch HDPE storm sewer eliminates a 
preferential pathway for NAPL migration.  

Although a majority of NAPL remaining in OU-1 is located below the water table and 
public water in the vicinity of OU-1 is provided via municipal supply, Alternative 1 does 
not include means to prevent future worker exposure (i.e., direct contact, ingestion, and 
inhalation) to MGP-related impacts in subsurface soil and groundwater (soil RAOs #1 
and #2 and groundwater RAOs #1 and #2). Alternative 2 would mitigate exposures 
solely through the implementation of institutional controls. Potential exposure pathways 
(i.e., exposures to future site workers conducting intrusive activities) would remain 
under Alternative 2 and the reduction of potential exposures would only occur by 
adhering to the institutional controls and the procedures to be presented in the SMP. 

As indicated previously, through the excavation of former MGP structures and piping, 
more than estimated 8,000 cy of MGP source material has been removed from OU-1. 
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Additionally, the passive NAPL barrier and new 63-inch storm sewer have address 
preferential pathways for migration beyond the NYSEG property and work to contain 
remaining NAPL within the NYSEG property. Therefore, Alternatives 1 and 2 would 
work toward addressing NAPL that could result in impacts to groundwater, surface 
water, or sediment (soil RAO #3) through the collection and removal of remaining 
mobile NAPL (if any) and addressing a preferential pathway for NAPL migration 
beyond the NYSEG property (i.e., to the Susquehanna River). However, only 
Alternative 2 provides a means to collect the NAPL that could accumulate in the 
recovery wells. Although mobile NAPL would be permanently removed (under 
Alternative 2), immobile NAPL and impacted soil (a source to dissolved phase impacts) 
would remain (under both Alternatives 1 and 2) and therefore, neither alternative is not 
expected to restore groundwater to pre-disposal/pre-release conditions (groundwater 
RAO #3) nor addresses all sources of groundwater impacts (groundwater RAO #4).  

6.8 Cost Effectiveness 

The following table summarizes the estimated costs associated with implementing 
each of the remedial alternatives. 

Table 6.1   Estimated Costs 

Alternative 
Estimated 

Capital Cost 

Estimated 
Present Worth 
Cost of O&M  

Total Estimated 
Cost 

Alternative 1 – No Action $0 $0 $0 

Alternative 2 – Groundwater 
Monitoring and Institutional Controls  $100,000 $1,200,0001 $1,300,000 

Note: 
1. Estimated present worth of O&M cost is over an assumed 30-year period. 
 

The estimated capital costs for Alternative 2 are associated with preparing an SMP and 
establishing institutional controls and the estimated 30-year present worth cost of O&M 
activities includes conducting periodic groundwater and NAPL monitoring. 
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7. Preferred Remedial Alternative 

The results of the comparative analysis (presented in Section 6) were used as a basis 
for identifying a preferred remedial alternative for the OU-1. The components of the 
preferred remedial alternative are presented in the following subsections. 

7.1 Summary of Preferred Remedial Alternative 

Based on the comparative analysis of the remedial alternatives presented in Section 6, 
Alternative 2 is the preferred remedial alternative. As described in Section 5 and Table 
4, the primary components of the preferred remedial alternative consist of the following: 

· Conducting periodic groundwater monitoring 

· Conducting periodic NAPL monitoring (and recovery, as necessary) 

· Establishing institutional controls for the NYSEG property in the form of deed 
restrictions and/or environmental easements that would limit intrusive (i.e., 
subsurface) activities that could result in potential exposures to residual 
subsurface soil and groundwater containing MGP-related impacts at 
concentrations greater than applicable standards and guidance values; require 
compliance with the SMP; and prohibit the use of non-treated groundwater from 
the NYSEG property. 

· Preparing an SMP to document the following: 

- The institutional controls that have been established and will be maintained 
for OU-1 

- Known locations of soil containing COCs at concentrations greater than 6 
NYCRR Part 375-6 industrial use SCOs 

- Protocols (including health and safety and community air monitoring 
requirements) for conducting invasive (i.e., subsurface) activities and 
managing potentially residually impacted material encountered during these 
activities 

- Protocols and requirements for conducting annual groundwater monitoring 
and semi-annual NAPL monitoring 
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- Protocols for addressing significant changes in COC concentrations in 
groundwater based on the results of the annual groundwater monitoring 
activities  

7.2 Rationale for the Selection of the Preferred Remedial Alternative 

The preferred alternative (Alternative 2) consists of groundwater and NAPL monitoring, 
institutional controls, and an SMP. Alternative 2 is considered effective over the long-
term; reduces the toxicity, mobility, and volume of impacts; and is protective of public 
health and the environment when taking the following into account: 

· The most accessible MGP-related sources material has been removed from OU-1. 
Removal of the No. 2 and No. 3 gas holders, the tar separating well, and removal 
and/or capping former MGP piping that contains NAPL has resulted in the removal 
of more than an estimated 8,000 cy of grossly impacted material within the former 
MGP structures (as well as the structures).  

· The potential for mobile NAPL (if any remains) to migrate any further beyond the 
NYSEG property has been significantly reduced. Construction of the passive NAPL 
barrier IRM and replacement of the former 66-inch storm sewer have significantly 
reduced the potential for NAPL to further migrate beyond the NYSEG property 
(i.e., to the Susquehanna River). Installation of jet grout barrier around the 66-inch 
storm sewer (as part of the passive NAPL barrier IRM) and installation of concrete 
collars around the new 63-inch storm reduces the potential for trench fill materials 
and pipe bedding to serve as a preferential pathway.   

· Surface cover material does not contain MGP-related impacts. As indicated in 
Section 1, analytical results indicated that surface soils do not contain elevated 
concentrations of total BTEX or total PAHs. A majority OU-1 is covered with 
approximately 18 inches of gravel/imported fill or pavement. Furthermore, visually 
impacted material is generally encountered at a minimum depth of 5 feet below 
grade.  

· Routine site operations do not include intrusive site activities. A majority of the 
NAPL in OU-1 is located below the water table. Based on the heterogeneous 
nature of the site geology, the distribution of NAPL is highly irregular:  NAPL has 
migrated below the silt and clay unit at several isolated locations throughout OU-1. 
As routine site operations do not include intrusive activities, there is limited 
potential for future worker exposure to impacted soil (and groundwater). If intrusive 
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activities were conducted, protocols and procedures set forth in the SMP (including 
health and safety and community air monitoring requirements) would be adhered 
to reduce the potential for exposure to site workers and the surrounding 
community.  

· There is little benefit associated with removing MGP-related impacts at depth. 
Where MGP-related impacts are present below the silt and clay unit at isolated 
locations (i.e., at depths up to 40 feet below grade), more than 30 feet of visually 
clean overburden material would require excavation to removal the visually 
impacted material. Excavation activities to restore OU-1 to pre-disposal/pre-
release conditions would result in the removal of more than estimated 150,000 cy 
of soil. Excavation activities on this large scale would present numerous 
implementation challenges and would have significant disruption to the 
surrounding community. Soil removal activities in OU-1 would have to be 
conducted in a manner such that existing infrastructure (e.g., sewer lines, water 
lines, gas lines, Susquehanna River flood wall, and Court Street) is protected 
and/or relocated. Additionally, the large-scale excavation activities would take 
multiple years to complete (i.e., up to 5 years or more) and would result in more 
than an estimated 13,000 truck trips on local roadways to facilitate off-site 
transportation of excavated soil and importation of backfill.  

Alternative 2 would be readily implementable from both technically and administratively 
aspect. From a technical implementability aspect, equipment and personnel qualified to 
conduct groundwater and NAPL monitoring activities are readily available. 
Administratively, institutional controls would be established for the NYSEG property, 
which would require coordination with state agencies (i.e., NYSDEC and NYSDOH). 
Access agreements and permits are required for conducting groundwater monitoring 
and NAPL monitoring activities within Court Street (south of the NYSEG property) and 
on the railroad property (north of the NYSEG property). 

Alternative 2 would mitigate exposures (i.e., direct contact, ingestion, and inhalation) to 
MGP-related impacts in subsurface soil and groundwater (soil RAOs #1 and #2 and 
groundwater RAOs #1 and #2) through the implementation of institutional controls and 
by adhering to the institutional controls and the procedures to be presented in the 
SMP. The passive NAPL barrier and new 63-inch storm sewer would work toward 
addressing NAPL that could result in impacts to groundwater, surface water, or 
sediment (soil RAO #3) through the collection and removal of remaining mobile NAPL 
(if any) and addressing a preferential pathway for NAPL migration beyond the NYSEG 
property. Although mobile NAPL would be permanently removed, immobile NAPL and 
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impacted soil (a source to dissolved phase impacts) would remain and therefore, 
Alternative 2 is not expected to restore groundwater to pre-disposal/pre-release 
conditions (groundwater RAO #3) nor addresses all sources of groundwater impacts 
(groundwater RAO #4).  

7.3 Estimated Cost of Preferred Remedial Alternative 

The total estimated cost associated with implementation of the preferred remedial 
alternative is summarized in the following table. 

Table 7.1 – Cost Estimate for the Preferred Remedial Alternative 

Alternative 
Estimated Capital 

Cost 

Estimated Present 
Worth of O&M 

Cost1 
Total Estimated 

Cost 

Alternative 2 – Monitoring 
and Institutional Controls $100,000 $1,200,000 $1,300,000 

Notes: 
1. Estimated present worth of O&M cost is over an assumed 30-year period. 
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Regulation Citation 

Potential 
Standard 

(S) or 
Guidance 

(G) Summary of Requirements Applicability to the Remedial Design/Remedial Action 
Federal  
National Primary Drinking Water 
Standards 

40 CFR Part 141 S Establishes maximum contaminant levels (MCLs) which are health-based 
standards for public water supply systems. 

These standards are potentially applicable if an action involves 
future use of ground water as a public supply source. 

RCRA-Regulated Levels for Toxic 
Characteristics Leaching Procedure 
(TCLP) Constituents 

40 CFR Part 261 S These regulations specify the TCLP constituent levels for identification of 
hazardous wastes that exhibit the characteristic of toxicity. 

Excavated materials may be sampled and analyzed for TCLP 
constituents prior to disposal to determine if the materials are 
hazardous based on the characteristic of toxicity. 

Universal Treatment  Standards/Land 
Disposal Restrictions (UTS/LDRs) 

 40 CFR Part 268   S  Identifies hazardous wastes for which land disposal is restricted and 
provides a set of numerical constituent concentration criteria at which 
hazardous waste is restricted from land disposal (without treatment).  

Applicable if waste is determined to be hazardous and for remedial 
alternatives  involving off-site land disposal.      

 New York State  
NYSDEC Guidance on Remedial 
Program Soil Cleanup Objectives  

6 NYCRR Part 375   G  Provides an outline for the development and execution of the soil remedial 
programs. Includes soil cleanup objective tables.  

These guidance values are to be considered, as appropriate, in 
evaluating soil quality.  

Identification and Listing of Hazardous 
Wastes  

6 NYCRR Part 371   S  Outlines criteria for determining if a solid waste is a hazardous waste and is 
subject to regulation under 6 NYCRR Parts 371-376.  

Applicable for determining if materials generated during 
implementation of remedial activities are hazardous wastes. These 
regulations do not set cleanup standards, but are considered when 
developing remedial alternatives.  

Soil Cleanup Guidance CP-51 G Provides the framework and policies for the selection of soil cleanup levels. Guidance would be used to develop site-specific soil cleanup 
objectives (SCOs).

NYSDEC Ambient Water Quality 
Standards and Guidance Values  

Division of Water Technical and 
Operational Guidance Series 
(TOGS) 1.1.1 

 G  Provides a compilation of ambient water quality standards and guidance 
values for toxic and non-conventional pollutants for use in the NYSDEC 
programs.  

These standards are to be considered in evaluating groundwater and 
surface water quality.  

New York State Surface Water and 
Groundwater Quality Standards  

6 NYCRR Parts 700-705  S  Establishes quality standards for surface water and groundwater.  Potentially applicable for assessing water quality at the site during 
remedial activities.  

NYSEG - Court Street Former MGP Site - Binghamton, New York

Summary of Chemical-Specific SCGs
Table 1

Focused Feasibility Study Report for OU-1
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Regulation Citation 

Potential 
Standard 

(S) or 
Guidance 

(G) Summary of Requirements Applicability to the Remedial Design/Remedial Action 
 Federal  
Occupational Safety and Health Act 
(OSHA) - General Industry Standards  

29 CFR Part 1910   S  These regulations specify the 8-hour time-weighted average concentration for 
worker exposure to various compounds. Training requirements for workers at 
hazardous waste operations are specified in 29 CFR 1910.120.  

Proper respiratory equipment will be worn if it is not possible to 
maintain the work atmosphere below required concentrations. 
Appropriate training requirements will be met for remedial workers.  

OSHA - Safety and Health Standards  29 CFR Part 1926   S  These regulations specify the type of safety equipment and procedures to be 
followed during site remediation.  

Appropriate safety equipment will be on-site and appropriate 
procedures will be followed during remedial activities.  

OSHA - Record-keeping, Reporting and 
Related Regulations  

29 CFR Part 1904   S  These regulations outline record-keeping and reporting requirements for an 
employer under OSHA.  

These regulations apply to the company(s) contracted to install, 
operate and maintain remedial actions at hazardous waste sites.  

RCRA - Preparedness and Prevention  40 CFR Part 264.30 - 264.31     S  These regulations outline requirements  for safety equipment and spill control 
when treating, handling and/or storing hazardous wastes.    

Safety and communication equipment will be   installed at the site as 
necessary. Local authorities will be familiarized with the site.  

RCRA - Contingency Plan and 
Emergency Procedures  

40 CFR Part 264.50 -   
264.56  

 S  Provides requirements for outlining   emergency procedures to be used following 
explosions, fires, etc. when storing hazardous wastes.  

Emergency and contingency plans will be developed and 
implemented during  remedial design. Copies of the plan will be kept 
on-site.  

90 Day Accumulation Rule for 
Hazardous Waste  

40 CFR Part 262.34   S  Allows generators of hazardous waste to store and treat hazardous waste at the 
generation site for up to 90 days in tanks, containers and containment buildings 
without having to obtain a RCRA hazardous waste permit.  

Potentially applicable to remedial alternatives that involve the storing 
or treating of hazardous materials on-site.  

Land Disposal Facility Notice in Deed  40 CFR Parts 264 and 265 
Sections 116-119(b)(1)  

 S  Establishes provisions for a deed notation for closed hazardous waste disposal 
units, to prevent land disturbance by future owners.  

The regulations are potentially applicable because closed areas may 
be similar to closed RCRA units.  

RCRA - General Standards 40 CFR Part 264.111 S General performance standards requiring minimization of need for further 
maintenance and control; minimization or elimination of post-closure escape of 
hazardous waste, hazardous constituents, leachate, contaminated runoff, or 
hazardous waste decomposition products. Also requires decontamination or 
disposal of contaminated equipment, structures and soils. 

Decontamination actions and facilities will be constructed for 
remedial activities and disassembled after completion. 

Standards Applicable to Transporters of 
Applicable Hazardous Waste - RCRA 
Section 3003 

40 CFR Parts 170-179, 262, 
and 263 

S Establishes the responsibility of off-site transporters of hazardous waste in the 
handling, transportation and management of the waste. Requires manifesting, 
recordkeeping and immediate action in the event of a discharge. 

These requirements will be applicable to any company(s) contracted 
to transport hazardous material from the site. 

United States Department of 
Transportation (USDOT) Rules for 
Transportation of Hazardous Materials 

49 CFR Parts 107 and 171.1 
- 172.558 

S Outlines procedures for the packaging, labeling, manifesting and transporting of 
hazardous materials. 

These requirements will be applicable to any company(s) contracted 
to transport hazardous material from the site. 

Clean Air Act-National Ambient Air 
Quality Standards 

40 CFR Part 60 S Establishes ambient air quality standards for protection of public health. Remedial operations will be performed in a manner that minimizes 
the production of benzene and particulate matter. 

USEPA-Administered Permit Program: 
The Hazardous Waste Permit Program 

RCRA Section 3005; 40 CFR 
Part 270.124 

S Covers the basic permitting, application, monitoring and reporting requirements 
for off-site hazardous waste management facilities. 

Any off-site facility accepting hazardous waste from the site must be 
properly permitted. Implementation of the site remedy will include 
consideration of these requirements. 

Land Disposal Restrictions 40 CFR Part 368 S Restricts land disposal of hazardous wastes that exceed specific criteria. 
Establishes Universal Treatment Standards (UTSs) to which hazardous waste 
must be treated prior to land disposal. 

Excavated materials that display the characteristic of hazardous 
waste or that are decharacterized after generation must be treated to 
90% constituent concentration reduction capped at 10 times the 
UTS. 

RCRA Subtitle C 40 U.S.C. Section 6901 et 
seq.; 40 CFR Part 268 

S Restricts land disposal of hazardous wastes that exceed specific criteria. 
Establishes UTSs to which hazardous wastes must be treated prior to land 
disposal. 

Potentially applicable to remedial activities that include the dredging 
and disposal waste material from the site. 

Table 2
Summary of Action-Specific SCGs

NYSEG - Court Street Former MGP Site - Binghamton, New York
Focused Feasibility Study Report for OU-1
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Standard 

(S) or 
Guidance 

(G) Summary of Requirements Applicability to the Remedial Design/Remedial Action 

Table 2
Summary of Action-Specific SCGs

NYSEG - Court Street Former MGP Site - Binghamton, New York
Focused Feasibility Study Report for OU-1

New York State  
NYSDEC's Monitoring Well 
Decommissioning Guidelines

NPL Site Monitoring Well 
Decommissioning dated May 
1995

G This guidance presents procedure for abandonment of monitoring wells at 
remediation sites. 

This guidance is applicable for soil or groundwater alternatives that 
require the decommissioning of monitoring wells onsite. 

Guidelines for the Control of Toxic 
Ambient Air Contaminants

DAR-1 (Air Guide 1) G Provides guidance for the control of toxic ambient air contaminants in New York 
State and outlines the procedures for evaluating sources of air pollution.

This guidance may be applicable for soil or groundwater alternatives 
that results in certain air emissions.  

New York Permits and Certificates 6 NYCRR Part 201 G Provides instructions and regulations for obtaining a permit to operate air 
emission source. 

Permits are not required for remedial actions taken at hazardous 
waste sites; however, documentation for relevant and appropriate 
permit conditions would be provided to NYSDEC prior to and during 
implementation of this alternative.

New York State Air Quality 
Classification System

6 NYCRR Part 256 G Outlines the air quality classifications for different land uses and population 
densities.

Air quality classification system will be referenced during the 
treatment process design.

New York Air Quality Standards 6 NYCRR Part 257 G Provides air quality standards for different chemicals (including those found at 
the site), particles, and processes.

Emissions from the treatment process will meet the air quality 
standards.

Discharges to Public Waters New York State 
Environmental Conservation 
Law, Section 71-3503 

S Provides that a person who deposits gas tar, or the refuse of a gas house or gas 
factory, or offal, refuse, or any other noxious, offensive, or poisonous substances 
into any public waters, or into any sewer or stream running or entering into such 
public waters, is guilty of a misdemeanor. 

During the remedial activities, MGP-impacted materials will not be 
deposited into public waters or sewers. 

New York Hazardous Waste 
Management System - General 

6 NYCRR Part 370 S Provides definitions of terms and general instructions for the Part 370 series of 
hazardous waste management. 

Hazardous waste is to be managed according to this regulation. 

Identification and Listing of Hazardous 
Wastes 

6 NYCRR Part 371 S Outlines criteria for determining if a solid waste is a hazardous waste and is 
subject to regulation under 6 NYCRR Parts 371-376. 

Applicable for determining if solid waste generated during 
implementation of remedial activities are hazardous wastes. These 
regulations do not set cleanup standards, but are considered when 
developing remedial alternatives. 

Hazardous Waste Manifest System and 
Related Standards for Generators, 
Transporters, and Facilities 

6 NYCRR Part 372 S Provides guidelines relating to the use of the manifest system and its 
recordkeeping requirements. It applies to generators, transporters and facilities 
in New York State. 

This regulation will be applicable to any company(s) contracted to do 
treatment work at the site or to transport or manage hazardous 
material generated at the site. 

New York Regulations for 
Transportation of Hazardous Waste 

6 NYCRR Part 372.3 a-d S Outlines procedures for the packaging, labeling, manifesting and transporting of 
hazardous waste. 

These requirements will be applicable to any company(s) contracted 
to transport hazardous material from the site. 

Waste Transporter Permits 6 NYCRR Part 364 S Governs the collection, transport and delivery of regulated waste within New 
York State. 

Properly permitted haulers will be used if any waste materials are 
transported off-site. 

NYSDEC Technical and Administrative 
Guidance Memorandums (TAGMs) 

NYSDEC TAGMs G TAGMs are NYSDEC guidance that are to be considered during the remedial 
process. 

Appropriate TAGMs will be considered during the remedial process. 

New York Regulations for Hazardous 
Waste Management Facilities 

6 NYCRR Part 373.1.1 - 
373.1.8 

S Provides requirements and procedures for obtaining a permit to operate a 
hazardous waste treatment, storage and disposal facility. Also lists contents and 
conditions of permits. 

Any off-site facility accepting waste from the site must be properly 
permitted. 

Land Disposal of a Hazardous Waste 6 NYCRR Part 376 S Restricts land disposal of hazardous wastes that exceed specific criteria. New York defers to USEPA for UTS/LDR regulations. 
NYSDEC Guidance on the Management 
of Coal Tar Waste and Coal Tar 
Contaminated Soils and Sediment from 
Former Manufactured Gas Plants 

TAGM 4061 (DER-4) G Outlines the criteria for conditionally excluding coal tar waste and impacted soils 
from former MGPs which exhibit the hazardous characteristic of toxicity for 
benzene (D018) from the hazardous waste requirements of 6 NYCRR Parts 370 - 
374 and 376 when destined for thermal treatment. 

This guidance will be used as appropriate in the management of 
MGP-impacted soil and coal tar waste generated during the 
remedial activities. 

National Pollutant Discharge Elimination 
System (NPDES) Program 
Requirements, Administered Under New 
York State Pollution Discharge 
Elimination System (SPDES) 

40 CFR Parts 122 Subpart 
B, 125, 301, 303, and 307 
(Administered under 6 
NYCRR 750-758) 

S Establishes permitting requirements for point source discharges; regulates 
discharge of water into navigable waters including the quantity and quality of 
discharge. 

Removal activities may involve treatment/disposal of water.  If so, 
water generated at the site will be managed in accordance with 
NYSDEC SPDES permit requirements. 
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Regulation Citation 

Potential 
Standard 

(S) or 
Guidance 

(G) Summary of Requirements Applicability to the Remedial Design/Remedial Action 
Federal  
Historical and Archaeological Data 
Preservation Act 

16 USC 469a-1 S Provides for the preservation of historical and archaeological data that might 
otherwise be lost as the result of alteration of the terrain. 

The National Register of Historic Places register would be consulted 
to determine the presence of historical sites in the immediate vicinity 
of the MGP site. 

National Historic and Historical 
Preservation Act 

16 USC 470; 36 CFR Part 65; 36 
CFR Part 800 

S Requirements for the preservation of historic properties. The National Register of Historic Places register would be consulted 
to determine the presence of historical sites in the immediate vicinity 
of the MGP site. 

Hazardous Waste Facility Located on a 
Floodplain 

40 CFR Part 264.18(b) S Requirements for a treatment, storage and disposal (TSD) facility built within 
a 100-year floodplain. 

Hazardous waste TSD activities (if any) will be designed to comply 
with applicable requirements cited in this regulation. 

Endangered Species Act 16 USC 1531 et seq.; 50 CFR 
Part 200; 50 CFR Part 402 

S Requires federal agencies to confirm that the continued existence of any 
endangered or threatened species and their habitat will not be jeopardized 
by a site action. 

During the threatened/endangered species evaluation, two species 
(i.e., peregrine falcon and pygmy snaketail) were identified on the 
USFWS list of Threatened, Endangered, Sensitive Species in the 
City of Binghamton. In addition, one plant species (i.e., downy wood 
mint) was identify by the NHP as sensitive species in the vicinity of 
the site.

New York State  
New York State Freshwater Wetlands 
Act 

ECL Article 24 and 71; 6 NYCRR 
Parts 662-665 

S Activities in wetlands areas must be conducted to preserve and protect 
wetlands. 

Does not appear to be applicable as the site is not located in a 
wetlands area. 

New York State Parks, Recreation, and 
Historic Preservation Law 

New York Executive Law Article 
14 

S Requirements for the preservation of historic properties. The National Register of Historic Places register would be consulted 
to determine the presence of historical sites in the immediate vicinity 
of the MGP site. 

Endangered & Threatened Species of 
Fish and Wildlife 

6 NYCRR Part 182 S Identifies endangered and threatened species of fish and wildlife in New 
York. 

The peregrine falcon, pygmy snaketail, and downy wood mint are 
candidates on the List of Endangered, Threatened and Special 
Concern Fish & Wildlife Species of New York State.

Local  
Local Building Permits N/A S Local authorities may require a building permit for any permanent or semi-

permanent structure, such as an on-site water treatment system building or a 
retaining wall. 

Substantive provisions are potentially applicable to remedial 
activities that require construction of permanent or semi-permanent 
structures. 

Local Street Work Permits N/A S Local authorities will require a permits for conducting work within and closing 
local roadways. 

Street work permits will be required to conduct remedial activities 
within public roadways. 

Table 3
Summary of Location-Specific SCGs

NYSEG - Court Street Former MGP Site - Binghamton, New York
Focused Feasibility Study Report for OU-1
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Table 4
Cost Estimate for Alternative 2 - Monitoring and Institutional Controls

NYSEG - Court Street Former Manufactured Gas Plant Site - Binghamton, New York

Item # Description
Estimated
Quantity Unit

Unit
Price

Estimated
Cost

1 Site Management Plan 1 LS $30,000 $30,000
2 Institutional Controls 1 LS $50,000 $50,000

$80,000
Contingency (20%) $16,000

$96,000

3 Annual Verification of Institutional Controls 1 LS $5,000 $5,000
4 Annual Permitting and Access Agreements 1 LS $10,000 $10,000
5 Annual Groundwater Sampling 1 EVENT $7,000 $7,000
6 Laboratory Analysis of Groundwater Samples 20 EACH $250 $5,000
7 Semi-Annual NAPL Monitoring 2 EVENT $5,000 $10,000
8 Waste Disposal 6 DRUM $700 $4,200
9 Annual Summary Report 1 LS $15,000 $15,000

$56,200
$11,240
$67,440

10 $1,166,175
$1,262,175
$1,300,000

General Notes:
1.

2.

3.

Assumptions:
1.

2.

Cost estimate is based on ARCADIS of New York's (ARCADIS') past experience and vendor estimates using 2013 dollars.

Focused Feasibility Study Report for OU-1

Capital Costs

Subtotal Capital Cost

Total Capital Cost
Operation and Maintenance Costs 

Subtotal O&M Cost
Contingency (20%)

Total Annual O&M Cost
30-Year Total Present Worth Cost of O&M

Total Estimated Cost:
Rounded To:

Site management plan cost estimate includes labor necessary to prepare a site management plan to document: the 
institutional controls that have been established and will be maintained for OU-1; known locations of soil containing COCs 
at concentrations greater than 6NYCRR Part 375-6 industrial use SCOs; protocols (including health and safety 
requirements) for conducting invasive (i.e., subsurface) activities and managing potentially impacted material encountered 
during these activities; protocols and requirements for conducting annual groundwater monitoring and semi-annual NAPL 
monitoring; protocols for addressing significant changes in COC concentrations in groundwater based on the results of the 
annual monitoring activities.

This estimate has been prepared for the purposes of comparing potential remedial alternatives. The information in this cost 
estimate is based on the available information regarding the site investigation and the anticipated scope of the remedial 
alternative. Changes in cost elements are likely to occur as a result of new information and data collected during the 
engineering design of the remedial alternative. This cost estimate is expected to be within -30% to +50% of the actual 
projected cost. Utilization of this cost estimate information beyond the stated purpose is not recommended. ARCADIS is 
not licensed to provide financial or legal consulting services; as such; this cost estimate information is not intended to be 
utilized for complying with financial reporting requirements associated with liability services.

All costs assume construction field work to be conducted by non-unionized labor.

Institutional controls cost estimate includes legal expenses to establish environmental easements and/or deed restrictions. 
Institutional controls would: limit intrusive (i.e., subsurface) activities that could result in potential exposures to remaining 
subsurface soil and groundwater containing MGP-related impacts at concentrations greater than applicable standards and 
guidance values; require compliance with the SMP; and prohibit the use of non-treated groundwater from the NYSEG 
property. 
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Table 4
Cost Estimate for Alternative 2 - Monitoring and Institutional Controls

NYSEG - Court Street Former Manufactured Gas Plant Site - Binghamton, New York
Focused Feasibility Study Report for OU-1

3.

4.

5.

6.

7.

8.

9.

10.

Annual verification of institutional controls cost estimate includes administrative costs for confirming institutional controls to 
minimize the potential for human exposure to soil and groundwater are present. Annual costs associated with institutional 
controls include verifying the status of institutional controls and preparing/submitting notification to the NYSDEC to 
demonstrate that the institutional controls are being maintained and remain effective.

Annual groundwater sampling cost estimate includes labor, equipment, and materials necessary to conduct annual 
groundwater sampling activities. Cost estimate assumes groundwater samples will be collected from up to 16 groundwater 
monitoring wells using low-flow sampling procedures. Cost estimate assumes 2 workers will require 2 days to complete the 
sampling activities. Estimate includes costs for labor, field vehicle, and equipment rental. Costs associated with lane 
closures to conduct sampling in Court Street are covered under semi-annual NAPL monitoring.

Annual permitting and access agreements cost estimate includes costs associated with preparing permitting and access 
agreement application packages for conducting annual groundwater monitoring and semi-annual NAPL monitoring 
activities within Court Street and on the railroad property.

Laboratory analysis of groundwater samples cost estimate includes the analysis of groundwater samples for BTEX and 
PAHs. Estimate assumes laboratory analysis of groundwater samples from up to 16 groundwater monitoring wells and up 
to 4 QA/QC samples per sampling event.

Waste disposal cost estimate includes off-site disposal of drummed PPE, disposable sampling equipment, NAPL (if 
encountered) and purge water generated/collected during annual groundwater monitoring and semi-annual NAPL 

 
Annual summary report cost estimate includes labor necessary to prepare an annual report summarizing annual 
groundwater monitoring and semi-annual NAPL monitoring activities and results. Annual report to be submitted to 
NYSDEC.

Present worth is estimated based on a 4% beginning-of-year discount rate. It is assumed that "year zero" is 2013.

Semi-annual NAPL monitoring cost estimate includes labor, equipment, and materials necessary to conduct semi-annual 
NAPL monitoring activities. Cost estimate assumes up to 50 NAPL recovery wells, piezometers, and groundwater 
monitoring wells will be gauged for NAPL (and NAPL would be removed, if encountered). Cost estimate assumes 4 
workers will require 1 day to complete the NAPL monitoring activities. Estimate includes costs for labor, field vehicles, 
traffic control devices (for work conducted in Court Street), and equipment rental. 



Figures      
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Appendix A 

 

Source Area Removal Final 
Engineering Report 










































































































































































