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EXECUTIVE SUMMARY 
 
This report presents the results of a Feasibility Study (FS) performed by Tetra Tech EC, 
Inc. (TtEC) on behalf of National Grid (NG) for the Ingalls Avenue Site, in Troy, New 
York (Figure 1).  The Troy (Smith Avenue) Former Manufactured Gas Plant (MGP) Site 
is a Class 2 inactive hazardous waste disposal site (No. 4-42-030) and is located adjacent 
to the Hudson River at Smith Avenue in Troy, Rensselaer County, New York.  The 
Ingalls Avenue Site has been designated by the New York State Department of 
Environmental Conservation (NYSDEC) as Operable Unit 2 (OU-2) of the Troy (Smith 
Ave.) Former MGP Site, as indicated in the June 2007 Record of Decision, Troy - Smith 
Avenue Former Manufactured Gas Plant Site; OU-1, Former Plant Area.  This FS for 
OU-2, the Ingalls Avenue Site (identified herein as the Site), is based on findings from 
site investigation activities and a waste removal, and was developed as an outcome of 
discussions and meetings with NG, the City of Troy, and the NYSDEC.   

This FS satisfies requirements specified in the 2003 Order-On-Consent (Index #A4-0473-
0000) between NG and the NYSDEC. This report was completed consistent with the 
NYSDEC “DER-10 Technical Guidance for Site Investigation and Remediation” (2010).   

INVESTIGATION SUMMARY 
Potential purifier waste has been sporadically observed within and south of the City of 
Troy’s right-of-way, from the ground surface to a depth of approximately 15 feet bgs.  
The purifier waste has been observed to occur sporadically, in thin (0.5-2 feet in 
thickness) layers and discrete, small pieces in the subsurface, and in a mound up to four 
feet thick (removed in 1999) on the ground surface.  No other MGP-related material (e.g., 
NAPL) has been observed in this area.  Additionally, groundwater sampling does not 
indicate the presence of BTEX, PAHs above criteria, or cyanide, and therefore impacts to 
groundwater are not a concern at this Site. 

Total BTEX concentrations detected after the removal were very low, ranging from 
undetected to 3.14 mg/kg, and were below the Part 375 Soil Cleanup Objectives (SCOs).  
In addition, field screening with a photoionization detector (PID) indicated no detections 
of organic vapors above background levels.  Therefore, BTEX is not a concern at this 
Site.  Detected PAH concentrations ranged from 0.04 to 4,834 mg/kg.  However, the soils 
sampled consisted predominantly of fill material.  The fill was observed to contain coal, 
ash, asphalt, scrap metal, brick, cinders, and glass.  Furthermore, freshly milled asphalt 
was spread along the right-of-way less than one month prior to the sampling in 1999 that 
resulted in the highest detections of PAHs.  Much of the PAHs are likely related to the fill 
material at the Site.  Therefore, the contaminant of concern related to purifier waste is 
cyanide.   

All of the sample analyses associated with the Ingalls Avenue Site measured total 
cyanide concentrations, and the NYSDEC’s 6 NYCRR Part 375 SCOs for cyanide are for 
total cyanide.  Some cyanide compounds are highly toxic, however there is evidence that 
the cyanide compounds found in MGP wastes (i.e., purifier waste) are typically a 
complexed form which are significantly less toxic (NYSDEC, 2009).  Free cyanide is the 
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toxic form of cyanide.  USEPA's approval of SW-846 Method 9016 for analysis of free 
cyanide in soils was published in the USEPA's SW-846 website in June 2010.  Approval 
and use of the free cyanide method would allow for efficient cyanide regulation (e.g., a 
NYSDEC SCO for free cyanide) and provide a more accurate determination of potential 
exposure issues at the Site.   
REMEDIAL ACTION OBJECTIVES 
The following RAOs for the site are as follows: 

RAO for Public Health 
 

• Prevent Ingestion/Direct Contact with, or inhalation of MGP-related 
contaminants, from contaminated soil. 

The purifier waste is sporadically present in soils and typically present below grade, some 
as much as 15 feet bgs.  Moreover, the currently available and USEPA-approved 
analytical testing method for cyanide in soils is for total cyanide, which does not provide 
an accurate determination of potential exposure issues.  As identified in Section 1, 
cyanide compounds found in the purifier waste are typically a complexed form which are 
significantly less toxic than free cyanide (NYSDEC, 2009).  USEPA's approval of SW-
846 Method 9016 for analysis of free cyanide in soils was published in the USEPA's SW-
846 website in June 2010.  Approval and use of the free cyanide method would allow for 
efficient cyanide regulation (e.g., a NYSDEC SCO for free cyanide) and provide a more 
accurate determination of potential exposure issues at the Site. 

Nevertheless, institutional controls (if necessary) and removal of the purifier waste to the 
approximate depth of planned excavation by the City of Troy to construct a boat launch 
access road along the Ingalls Avenue right-of-way, (up to 10 feet bgs), will mitigate the 
potential for direct contact, ingestion, or inhalation. 

 

RAOs for Environmental Protection 
 

• Prevent Migration of MGP-related contaminants that would result in 
groundwater or surface water contamination. 

The purifier waste consists of wood chips/sawdust in a hard, waxy/tarry matrix, reducing 
the likelihood of residual migration.  Additionally, the removal of the purifier waste to 
depths of up to 6 feet bgs within the Ingalls Avenue right-of way, where the City of Troy 
plans to construct an access road for a boat launch, will mitigate the potential for 
contaminant migration to surface water or groundwater. 

To meet the RAOs developed for the site, the following GRAs for soil have been 
identified: 

Alternative 1 - No Action 
Alternative 2 - Limited Action - Institutional Controls (e.g., site management plans) 
Alternative 3 - Removal/Treatment/Disposal of Purifier Waste and Soil 
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Development of Alternatives 
Remedial technology types and process options associated with each general response 
action were screened based on technical feasibility, considering site-specific conditions, 
contaminant types, and concentrations.  Representative process options were selected for 
each technically feasible technology type by evaluating the process options qualitatively 
based on effectiveness, implementability, and cost.  Based on this evaluation, specific 
process options were selected for development of the remedial alternatives.  The 
following paragraphs briefly summarize each of the alternatives: 

Alternative S-1 – No Action 
No remedial action would be performed at OU-2.  Evaluation of this alternative is a 
statutory requirement. 

Alternative S-2 – Limited Action 
The Limited Action alternative includes no active remediation at the Ingalls Avenue Site.  
Under this alternative, pre-design investigation sampling would be conducted to collect 
soil samples for free cyanide analysis.  If the analytical results indicate exceedances of 
SCOs for free cyanide, when established, the need for institutional controls would be 
determined jointly with the NYSDOH and NYSDEC for the Ingalls Avenue right-of-way 
and the property to the south.  Institutional controls may include deed restrictions, a 
HASP, and Soil Management Plan dependent upon the concentrations of free cyanide. 

Alternative S-3 – Removal/Treatment/ Disposal of Purifier Waste and Soil 
This alternative would include the removal of purifier waste and soil, which would be 
excavated from an area approximately 40-150 feet wide and 200 feet in length, to a depth 
of approximately 10 feet bgs, the approximate depth of planned excavation by the City of 
Troy, along the planned boat launch access road on the Ingalls Avenue right-of-way.  The 
soil and purifier waste would be removed and disposed of as non-hazardous waste in an 
approved landfill.  The reuse of non-impacted soil (i.e., soil where no purifier waste was 
observed) for backfill would be evaluated.  For purposes of cost estimating for this FS, it 
was assumed that all excavated material would be transported off site for disposal.  For 
the purposes of cost estimating for the FS, it was assumed approximately 5,400 CY of 
soil and purifier waste would be removed. 

A geotextile liner would be placed for soil stabilization and to denote the vertical limits 
of the excavation, and material such as crushed stone would be placed over the geotextile 
to stabilize the excavated area in advance of the construction by the City of Troy.   

Pre-design sampling of soil for free cyanide analysis would be conducted.  If the 
analytical results indicate concentrations of free cyanide exceeding SCOs, when 
established, the need for institutional controls would be determined jointly with the 
NYSDOH and NYSDEC.   
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Evaluation of Alternatives 
The remedial alternatives identified above were first evaluated individually and then on a 
comparative basis using the following seven evaluation criteria: 

1. Compliance with Standards, Criteria and Guidance (SCGs); 
2. Overall Protection of Human Health and the Environment; 
3. Short-Term Impact and Effectiveness; 
4. Long-Term Effectiveness and Permanence; 
5. Reduction of Toxicity, Mobility, and/or Volume; 
6. Implementability; and 
7. Cost. 

Comparative Evaluation of Remedial Alternatives 
Compliance with SCGs: The alternatives can all be accomplished in accordance with 
action- and location-specific SCGs.  Alternatives S-1 and S-2 do not achieve chemical-
specific SCGs within a reasonable timeframe since they do not include any removal of 
purifier waste or soil from the Ingalls Avenue Site.  Only Alternative S-3 includes 
removal of purifier waste and soil, thereby achieving chemical specific SCGs within the 
footprint of the ramp access road to a depth of 6 feet. 

Overall Protection of Human Health and the Environment:  Alternative S-3 is the most 
protective of human health and the environment, significantly mitigating direct contact 
exposure to purifier waste through removal of soil and purifier waste within the footprint 
of the ramp access road.  Alternative S-2 prevents human exposure, but does not provide 
any removal or treatment that would reduce exposure or expedite the cleanup of the 
Ingalls Avenue Site to regulatory standards.  Alternative S-1 is the least protective, since 
it does not remove or treat contaminants nor reduce the risk of human or environmental 
exposure. 

Short-Term Impact and Effectiveness: Alternatives S-1 and S-2 would have the lowest 
short-term impact. There would be no potential risks to workers or the public during 
implementation of these alternatives, since no active remediation would be performed. 
The short-term impact and short-term effectiveness of Alternative S-3 would also be 
favorable, as risks to workers and the public would be minimal, and would be mitigated 
through appropriate health and safety procedures and engineering controls, as necessary. 
This alternative would also be implemented in a relatively short period of time.  Impacts 
from excavation and soil transport would be minimized through proper construction and 
transportation procedures, and engineering controls.  

Long-Term Effectiveness and Permanence: Alternative S-3 is effective at reducing 
potential human and ecological exposure, as it would include removal of purifier waste 
and soil.  The areas of residual purifier waste would be subject to institutional controls to 
prevent exposure.  Long-term O&M (e.g., monitoring) would be required to ensure that 
this alternative continues to be effective, as would maintenance of land use restrictions.  
Alternative S-2 is less effective, since all existing contamination would remain on-site.  
Human exposure would be minimized through institutional controls.  Long-term O&M 
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and land use restrictions would be required to ensure the effectiveness of this alternative.  
Alternative S-1 would not be effective, since it would not reduce potential human 
exposure. Long-term monitoring would be required. 

Reduction of Toxicity, Mobility, and/or Volume: Alternative S-3 offers the most 
significant reduction in mobility, toxicity, and volume of contaminated soil, since purifier 
waste and soil would be excavated within the boat ramp access road footprint along the 
Ingalls Avenue right-of-way down to six feet bgs for disposal.  Alternatives S-1 and S-2 
offer no reduction in mobility, toxicity, or volume since no active remediation would be 
performed. 

Implementability: All of the alternatives evaluated are technically feasible.  Alternative S-
1 is the easiest to implement, since no remedial activities are employed in this alternative.  
Alternative S-2 is also easy to implement, involving only institutional controls.  
Alternative S-3 would be more difficult to implement than S-2, requiring excavation and 
transport of purifier waste and soil.   

Services, equipment, and materials are available for all alternatives.  Alternative S-1 
requires no materials and limited services.  Alternative S-2 may require limited materials 
and limited services.  Alternative S-3 requires excavation services in addition to backfill 
materials. 

All of the alternatives evaluated are administratively feasible.  Alternatives S-1 and S-2 
would be the easiest to implement (short-term) since no activity would be performed.  
Alternative S-3 involves construction activities and associated administrative activities 
(e.g., permitting, public participation and coordination, etc.). with some additional 
coordination requirements for off-site transportation.  Long-term institutional 
management (e.g., monitoring, reporting, public coordination) would be associated with 
all of the alternatives. 

Cost: Alternative S-1 has no capital costs and limited O&M costs, associated only with 
five-year reviews.  Alternative S-2 has the next lowest capital and O&M costs for 
implementation of institutional controls.  Alternative S-3 has the highest capital and 
O&M costs.  Overall, the ranking of the alternatives based on net present value (capital 
and O&M) from lowest to highest is: Alternatives S-1, S-2, and S-3. 

RECOMMENDATION 
Based on the evaluation of alternatives, S-3 (Removal and Disposal of Soil and Purifier 
waste) has been selected.  Purifier waste and soil would be excavated from an area 
approximately 40-150 feet wide and 200 in length, to a depth of approximately 10 feet 
bgs, the approximate depth of planned excavation by the City of Troy, along the planned 
boat launch access road on the Ingalls Avenue right-of-way.  The soil and purifier waste 
would be removed and disposed of as non-hazardous waste in an approved landfill.  The 
reuse of non-impacted soil (i.e., soil where no purifier waste was observed) for backfill 
would be evaluated.  For purposes of cost estimating for this FS, it was assumed that all 
excavated material would be transported off site for disposal.  For the purposes of cost 
estimating for the FS, it was assumed approximately 5,400 CY of soil and purifier waste 
would be removed.   
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A geotextile liner would be placed to denote the vertical limits of the excavation, and 
material such as crushed stone would be placed over the geotextile to stabilize the 
excavated area in advance of construction activities by the City of Troy.   

Pre-design sampling for total cyanide analysis, and potentially free cyanide analysis, and 
comparison with the SCO, (free cyanide when established), would be conducted.  If the 
analytical results indicate the need for institutional controls, these would be determined 
jointly with the NYSDOH and NYSDEC.    

If institutional controls are required, they would include development and 
implementation of a HASP and Soil Management Plan, as described in Alternative S-2.  
Institutional controls are proposed for the Ingalls Avenue right-of-way and the property 
to the south.  
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1.0 INTRODUCTION 
This report presents the results of a Feasibility Study (FS) performed by Tetra Tech EC, 
Inc. (TtEC) on behalf of National Grid (NG) for the Ingalls Avenue Site, in Troy, New 
York (Figure 1).  The Troy (Smith Avenue) Former Manufactured Gas Plant (MGP) Site 
is a Class 2 inactive hazardous waste disposal site (No. 4-42-030) and is located adjacent 
to the Hudson River at Smith Avenue in Troy, Rensselaer County, New York.  The 
Ingalls Avenue Site has been designated by the New York State Department of 
Environmental Conservation (NYSDEC) as Operable Unit 2 (OU-2) of the Troy (Smith 
Ave.) Former MGP Site, as indicated in the June 2007 Record of Decision, Troy - Smith 
Avenue Former Manufactured Gas Plant Site; OU-1, Former Plant Area.  This FS for 
OU-2, the Ingalls Avenue Site (identified herein as the Site), is based on findings from 
site investigation activities and a waste removal, and was developed as an outcome of 
discussions and meetings with NG, the City of Troy and the NYSDEC.   

This FS satisfies requirements specified in the 2003 Order-On-Consent (Index #A4-0473-
0000) between NG and the NYSDEC. This report was completed consistent with the 
NYSDEC “DER-10 Technical Guidance for Site Investigation and Remediation” (2010).   

1.1 Purpose and Organization of Report 
The purpose of this FS is to identify and evaluate remedial alternatives that address the 
presence of purifier waste in soil at the Ingalls Avenue Site which is potentially 
associated with the Troy (Smith Avenue) Former MGP. 

This FS Report consists of seven sections whose contents are set forth below: 

Section 1.0 Introduction – This section provides a description of the Ingalls Avenue Site 
and its history, a summary of the investigation work that has been undertaken, a summary 
of site physical conditions, and a summary of the contaminant conditions. 

Section 2.0 Remedial Action Objectives – This section provides the applicable 
chemical-specific, action-specific, and location-specific standards, criteria and guidance 
(SCGs), the remedial action objectives (RAOs) and their development, and the general 
response actions (GRAs). 

Section 3.0 Identification and Screening of Technologies and Selection of Process 
Options – This section describes the methodology and the results of the technology 
identification and screening, the selection of process options, and the development of 
remedial alternatives that were performed as a part of the FS activity.  

Section 4.0 Detailed Analysis of Remedial Alternatives – This section provides a 
description of the seven criteria that were used in analysis of the remedial alternatives 
identified to address the presence of purifier waste.  

Section 5.0 Comparative Analysis – This section provides a comparative analysis of the 
remedial alternatives using the seven criteria that were utilized for the Section 4.0 
Detailed Analysis. 

Section 6.0 Selection of Preferred Remedial Alternatives – This section provides the 
results of the selection process for the preferred remedial alternative.  
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Section 7.0 References – This section cites the references that were relied upon for 
information and guidance during the preparation of this FS Report. 

1.2 Background Information 
Relevant information concerning the Ingalls Avenue Site conditions, history, the 
investigation activities, and the physical conditions is provided within this section. 
1.2.1 Site Description and History 
As identified in the NYSDEC’s 2007 Record of Decision (ROD) for the Troy (Smith 
Avenue) Former MGP Site, the Ingalls Avenue Site includes the City of Troy’s right-of-
way at the western end of Ingalls Avenue, near the Hudson River.  The Ingalls Avenue 
Site crosses the former canal that was filled in the early 20th century, and is located south 
of the Troy (Smith Avenue) Former MGP Site (Figure 2).  MGP purifier wastes have 
been noted at the Ingalls Avenue Site.  The City of Troy intends to construct a boat 
launch access road within the right-of-way, as detailed on the City of Troy website 
(December 2009) and as shown on the Figure in Appendix A, in conjunction with 
creation of a public park in the area to the north.   

The Ingalls Avenue Site slopes towards the Hudson River, and is used as a boat launch.  
It is partially paved, and most of the area around the paved portion consists of fill, empty, 
untended lots, and debris.  Mixed residential and urban/commercial land use areas are 
immediately adjacent to this area.  The property to the north, the former Jack’s Junkyard, 
is currently owned by the City of Troy.  The buildings and equipment were removed from 
the former junkyard property, and it is currently undeveloped.  The property to the south 
of the Ingalls Avenue Site is also undeveloped. 

In August 1998, the NYSDEC requested that the Niagara Mohawk Power Corporation 
(NMPC - a predecessor to National Grid) conduct an investigation to address apparent 
MGP waste material that was discovered on the City of Troy’s right-of-way at the 
western extension of Ingalls Avenue.  NYSDEC suggested that NMPC determine 
whether the material was a byproduct related to the Troy (Smith Avenue) Former MGP 
Site, which is located approximately 500 feet to the north. 
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FIGURE 1 

SITE LOCATION MAP 
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Figure 2 
Site Location-Aerial View 
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1.2.2 OU-2 Assessment and Investigation 
A brief summary of the assessment and investigation activities conducted for OU-2 is 
provided below.  
 
Waste Characterization  

On October 19, 1998, Foster Wheeler Environmental Corporation (Foster Wheeler 
Environmental) personnel collected three samples of the Ingalls Avenue Site waste 
material for Target Compound List (TCL) Volatile Organic Compounds (VOCs), TCL 
Semi-volatile Organic Compounds (SVOCs), pesticides, polychlorinated biphenyls 
(PCBs), Target Analyte List (TAL) metals, and total cyanide analysis.  A full Toxicity 
Characteristic Leaching Procedure (TCLP) analysis, including Resource Conservation 
and Recovery Act (RCRA) hazardous characteristic analysis, was also completed.  This 
material was exposed in a small mound on the north side of the Ingalls Avenue right-of-
way, and in a layer approximately 0.5 feet thick along a section of the road. The mound 
was approximately 8 to 10 feet in diameter and approximately 2 feet thick. A layer of 
brown to light brown ash and clinker underlay the tarry material in the mound.  
 
A Waste Characterization Report for the Ingalls Avenue Site, presented in Appendix B, 
was prepared by Foster Wheeler Environmental on behalf of NMPC in December 1998. 
Data presented in this report indicated that the waste material at the Ingalls Avenue Site 
may represent purifier waste, an MGP by-product, as indicated by cyanide concentrations 
exceeding 400 mg/kg in two of the samples.    
 
However, the origin of the waste could not be determined.  Neither the physical nature of 
the material, hard tar containing wood chips/sawdust, nor the analytical data substantiated 
a direct linkage to MGP-type impacts observed at the Troy (Smith Avenue) Former MGP 
Site. Nevertheless, the Ingalls Avenue Site is an unsecured public right-of-way.  
Therefore, in December 1998, NMPC proposed a limited waste removal action to 
eliminate the surface exposures of this material from the public right-of-way. This 
proposal was approved by the NYSDEC in a letter to NMPC dated January 4, 1999.  
 
Waste Removal  

On April 16, 1999, NMPC and Foster Wheeler Environmental met with NYSDEC at the 
Ingalls Avenue Site to discuss details of the proposed removal action.  During this visit, 
City of Troy employees arrived to regrade the Ingalls Avenue right-of-way to facilitate its 
use for access to the Hudson River.  A layer of milled asphalt (waste material from road 
construction projects) was deposited on the ground surface to level and smooth the road 
bed.  This milled asphalt was located within the area of the waste removal action.   
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A waste removal effort was performed at the Ingalls Avenue Site in May 1999.  The 
excavation was completed to a depth of approximately 2 feet below the ground surface 
along the southwestern side of the mound and across the road (Figure 3).  The total depth 
of the mound on the northern side of the road was approximately 3 to 4 feet.  A total of 
approximately 28,000 pounds of non-hazardous purifier waste and soil was removed.  
This removal action was limited to the capacity of a single 30 cubic yard roll-off waste 
container.  Visual observations indicated the presence of additional material similar to 
that removed extending to the northeast, beneath a vegetated mound of soil and 
construction debris.  
 
One composite sample, comprised of five discrete grab samples, was collected from the 
roll-off container for the purpose of characterizing the waste for disposal.  The results 
indicated that the purifier waste was not characteristically hazardous.  A total of four 
post-excavation (PE) samples were collected prior to backfilling at the Ingalls Avenue 
Site and analyzed for benzene, toluene, ethylbenzene and xylene (BTEX), polycyclic 
aromatic hydrocarbons (PAHs), and total cyanide.  These samples were collected from 
areas where additional purifier waste was visible, and contained purifier waste and soil.  
The locations of the PE samples and the analytical results are presented on Figure 3.  
Details regarding the waste removal effort were provided in the August 1999 Waste 
Removal Report prepared by Foster Wheeler Environmental, a copy of which is provided 
in Appendix B. 
 
Site Investigations 

In September 2001, Foster Wheeler Environmental installed one monitoring well, 
completed six soil borings, and collected two surface soil samples (0-2 feet bgs).  Eleven 
soil samples, including one duplicate, were collected.  The sample locations are presented 
on Figure 3.  Six of the soil samples were analyzed for TCL VOCs and SVOCs, TAL 
Metals, and total cyanide.  One soil sample was analyzed for TCL VOCs, BTEX, PAHs, 
TAL Metals, and total cyanide.  Three soil samples were analyzed for BTEX, PAHs and 
total cyanide, and one sample was analyzed for BTEX and PAHs.  One groundwater 
sample was collected from MW-19, and analyzed for BTEX, PAHs, and total cyanide.   

Purifier waste was observed sporadically in the borings, and no other MGP-related 
impacts were observed.  The data package for this investigation is provided in Appendix 
B and Figure 3 shows the sampling locations and summarizes the data obtained from this 
effort. 

In 2003, an investigation of the Ingalls Avenue Site was performed by TtEC to evaluate 
the possible presence of MGP residuals in the canal backfill material.  The test pit 
locations are presented on Figure 3.  Eight test pits (TP-1 through TP-8) were excavated, 
and three soil samples from these test pits were collected for total cyanide analysis.  The 
results of the investigation indicated the presence of wood chips exhibiting a sulfurous 
odor (purifier waste) at several locations and depths ranging from 5 to 15 feet bgs, 
although the material was not widespread.   
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Figure 3 
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Appendix B provides the draft Summary Report for this investigation.  The test pit 
locations and a summary of the data obtained are provided on Figure 3. 

Supplemental Site Investigation 

In 2006, TtEC completed one test pit (TP-9) immediately south of the Ingalls Avenue 
right-of-way.  Small pieces and two isolated pockets of purifier waste were observed at 
depth (approximately 7 to 11 feet bgs) at the west end of the test pit.  No samples were 
collected.  This test pit location is presented on Figure 3.  Appendix B provides the 
Summary Report for this investigation. 

Environmental Site Investigation 

In 2009, H2H Associates, on behalf of the City of Troy, conducted an environmental site 
investigation at the former Jack’s Junkyard property north of the Ingalls Avenue Site.  
Test pits and soil borings were completed, including two soil borings along the northern 
side of the Ingalls Avenue Site within the right-of-way, soil borings along the river west 
of the Ingalls Avenue Site, and soil borings, a monitoring well and test pits immediately 
north of the Ingalls Avenue Site (on the former Jack’s Junkyard property).  A copy of the 
site investigation sample location figure, provided to TtEC by H2H on October 9, 2009, 
is included in Appendix C. 

In January 2010, H2H Associates issued its environmental site investigation report on the 
proposed Ingalls Park site.  A review of this report indicates that neither purifier waste 
nor cyanide were observed or detected in the area north of Ingalls Avenue, an area known 
as the Former Jack’s Junkyard.  Sample analysis of total cyanide from two test pits 
indicates that cyanide was not detected.  The investigation detected no MGP waste 
material nor other MGP-related residuals during this investigation (Williams, 2009).   

    
1.2.3 OU-2 Physical Conditions 
Based on regional mapping, the Ingalls Avenue Site appears to be underlain by the 
Middle Ordovician-aged Normanskill Formation, a dark gray shale formation with a 
minor mudstone and sandstone constituent. The bedrock is overlain by a variety of 
unconsolidated glacial till, glacial-fluvial outwash, river channel sediment, and fill units. 

Based on the soil borings and test pits completed during the site investigations, four 
specific units reside beneath the Ingalls Avenue Site. These are, in descending order: 1) a 
fill layer; 2) a glacial-fluvial outwash stratum, 3) a till stratum, and 4) the shale bedrock.   

The strata underlying the Site are as follows in sequence from upper to lower: 

1. Fill Layer - brick, ash, sand, gravel, and cobbles (up to 15 feet thick) 
2. Glacial - fluvial outwash deposit Stratum - sand and gravel (up to 17 feet 

thick) 
3. Glacial till Stratum - dense sand, silt and gravel (up to 3 feet thick) 
4. Shale Bedrock - thin weathered bedrock layer  

The fill material is a heterogeneous mixture of sands, gravels, and cobbles, but also 
includes brick, cinders, slag, wood, coal, waste material (e.g., glass, scrap metal, car 
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frame, etc.), and ash.  Underlying the fill layer, the glacial-fluvial outwash material 
consists of sands, silts, and gravels with occasional lenses of silty clay and peat.  The till 
consists of dense clayey silt with shale fragments and occasional sand and gravel.  
Refusal was encountered during the advancement of several borings, with weathered 
shale observed at the bottom of the MW-19 boring. 

Groundwater at the Ingalls Avenue Site is present within the unconsolidated overburden 
materials and most likely flows in a westerly direction to the Hudson River. The depth to 
groundwater was approximately 12 feet in MW-19.  Groundwater was not observed in 
the test pits.   
1.2.4 Nature and Extent of Contamination 
Waste Characterization  

The samples of the purifier waste collected for analysis in 1998 contained total BTEX 
concentrations ranging from 0.01 to 83 mg/kg, total PAH concentrations ranging from 79 
to 42,082 mg/kg, and total cyanide concentrations ranging from 29.6 to 558 mg/kg.  No 
PCBs were detected in the samples, and the purifier waste was not characteristically 
hazardous.  These samples were collected from purifier waste that was subsequently 
removed from the Ingalls Avenue Site as part of the 1999 Waste Removal. 
 
1999 Waste Removal  

Analysis of the composite sample collected to characterize the waste for disposal 
purposes indicated that the purifier waste was not characteristically hazardous.  No PCBs 
were detected in the sample.  Analytical results for the four post-excavation samples 
indicated that total BTEX concentrations ranged from undetected to 3.14 mg/kg.  PAH 
concentrations in the four samples ranged from 47 to 4,834 mg/kg, while total cyanide 
ranged from 29.6 to 372 mg/kg.   
 
Site Investigations 

In the soil samples collected in September 2001, total BTEX concentrations ranged from 
undetected to 0.0096 mg/kg and total PAH concentrations ranged from 0.04 to 1108 
mg/kg.  Total cyanide ranged from undetected to 64.1 mg/kg.  Monitoring well MW-19 
was installed to a depth of 27.5 feet bgs, with a screened interval from 17 to 27 feet bgs.  
Subsequent sampling of this well detected no BTEX or total cyanide, and only detected 
one PAH, acenaphthene, at 1.2 ug/L, below the Part 703: Surface Water and 
Groundwater Quality Standards and Groundwater Effluent Limitations criteria.  Purifier 
waste was observed sporadically in the borings, at depths ranging from 2 to 12 feet bgs.   

In the samples of purifier waste collected from test pits in 2003, the detected 
concentrations of cyanide ranged from 47.4 to 195 mg/kg.  The results of the 
investigation indicated the presence of purifier waste, exhibiting a naphthalene odor, in 
discrete layers, ranging from 0.5 to 2 feet in thickness, at several locations and depths 
ranging from 5 to 15 feet bgs, although the material was not widespread.  
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Supplemental Site Investigation 

In 2006, TtEC completed one test pit immediately south of the Ingalls Avenue right-of-
way.  Purifier waste was observed from approximately 7 to 11 feet bgs.  The waste was 
present as two isolated pockets (maximum size of 5 feet x 2 feet) at the west end of the 
test pit with some small pieces approximately 5 feet east of the “pockets.”  No samples 
were collected. 

Summary 

Potential purifier waste has been sporadically observed within and south of the City of 
Troy’s right-of-way, from the ground surface to a depth of approximately 15 feet bgs.  
The purifier waste has been observed to occur sporadically, in thin (0.5-2 feet in 
thickness) layers and discrete, small pieces in the subsurface, and in a mound up to four 
feet thick (removed in 1999) on the ground surface.  No other MGP-related material (e.g., 
NAPL) has been observed in this area.  Additionally, groundwater sampling does not 
indicate the presence of BTEX, PAHs above criteria, or cyanide, and therefore impacts to 
groundwater are not a concern at this Site. 

Total BTEX concentrations detected after the removal were very low, ranging from 
undetected to 3.14 mg/kg, and were below the Part 375 Soil Cleanup Objectives (SCOs).  
In addition, field screening with a photoionization detector (PID) indicated no detections 
of organic vapors above background levels.  Therefore, BTEX is not a concern at this 
Site.  Detected PAH concentrations ranged from 0.04 to 4,834 mg/kg.  However, the soils 
sampled consisted predominantly of fill material.  The fill was observed to contain coal, 
ash, asphalt, scrap metal, brick, cinders, and glass.  Furthermore, freshly milled asphalt 
was spread along the right-of-way less than one month prior to the sampling in 1999 that 
resulted in the highest detections of PAHs.  Much of the PAHs are likely related to the fill 
material at the Site.  Therefore, the contaminant of concern related to purifier waste is 
cyanide.   

All of the sample analyses associated with the Ingalls Avenue Site measured total 
cyanide concentrations, and the NYSDEC’s 6 NYCRR Part 375 SCOs for cyanide are for 
total cyanide.  Some cyanide compounds are highly toxic, however there is evidence that 
the cyanide compounds found in MGP wastes (i.e., purifier waste) are typically a 
complexed form which are significantly less toxic (NYSDEC, 2009).  Free cyanide is the 
toxic form of cyanide.  USEPA's approval of SW-846 Method 9016 for analysis of free 
cyanide in soils was published in the USEPA's SW-846 website in June 2010.  Approval 
and use of the free cyanide method would allow for efficient cyanide regulation (e.g., a 
NYSDEC SCO for free cyanide) and provide a more accurate determination of potential 
exposure issues at the Site.   
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2.0 REMEDIAL ACTION OBJECTIVES 
This section discusses the development of Remedial Action Objectives (RAOs) based on 
the Standards, Criteria, and Guidance (SCGs). General Response Actions to address the 
RAOs are then identified. 

2.1 Standards, Criteria, and Guidance (SCGs) 
Activities at OU-2, the Ingalls Avenue Site, are being performed under an Order on 
Consent.  In accordance with 6 NYCRR 375-1, NYSDEC-issued permits are not required 
for environmental remediation activities conducted at this Site. Rather, the activities are 
evaluated and implemented based on the substantive elements of the applicable and 
relevant or appropriate state environmental laws and regulations. Federal applicable, 
relevant and appropriate requirements (ARARs) must be complied with fully, including 
the requirements to obtain permits if necessary. These federal and state environmental 
laws and regulations are collectively referred to as SCGs. 

The SCGs that may guide the remedial action activities at the Site are addressed in this 
section. This includes both New York State SCGs, as well as federal standards that are 
more stringent than state SCGs. New York State SCGs are standards or requirements that 
implement the New York State Environmental Conservation Law. Remedial actions 
conducted in New York State are required to attain SCGs to the extent practicable as per 
DER-10 guidance (NYSDEC, 2002). 

SCGs are categorized as chemical-, location-, or action-specific: 

• Chemical-specific SCGs set health or risk-based concentration limits or ranges in 
various environmental media for specific hazardous substances, pollutants or 
contaminants. 

• Location-specific SCGs set restrictions on activities within specific locations, 
such as wetlands and floodplains, and depend on the characteristics of a site and 
its immediate environs. 

• Action-specific SCGs set controls or restrictions on particular kinds of activities 
that may be selected to accomplish a remedy. These SCGs may specify particular 
performance levels, actions or technologies to be used to manage hazardous 
substances, pollutants or contaminants. 

2.1.1 Chemical-Specific SCGs 
Chemical-specific SCGs are health- or risk-based concentrations for specific hazardous 
substances, pollutants, or contaminants in various environmental media. Chemical-
specific SCGs include remediation goals for chemicals of concern (COCs) in designated 
media (i.e., soil).  Subpart 375-6: Remedial Program Soil Cleanup Objectives establishes 
soil cleanup objectives based on protection of public health (Commercial, Industrial, or 
Residential); protection of ecological resources; and protection of groundwater.  Total 
cyanide concentrations detected at the Site were compared to this criteria as part of 
determining the remedial approach to address the presence of purifier waste. 
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2.1.2 Action-Specific SCGs 
Action-specific SCGs are technology- or activity-based requirements or limitations. 
These SCGs are triggered by, and apply to, the implementation of particular remedial 
activities. Federal and state statutes, regulations, and guidelines used to identify action-
specific SCGs for the site are listed in Table 2-1. 

The Resource Conservation and Recovery Act (RCRA) hazardous waste management 
regulations (and the NYSDEC equivalents) are potential action-specific SCGs. The Land 
Disposal Restriction (LDR) requirements of the RCRA regulations (40 CFR 268) apply 
to the placement of hazardous waste in land disposal units. The RCRA LDRs are 
potential SCGs for the excavation and disposal of MGP-impacted soils. Specifically, 
excavated soils that are characterized as hazardous waste must meet stringent treatment 
standards prior to final land disposal.  

Pursuant to the Phase IV amendments to the LDR regulations, soils contaminated with 
hazardous wastes may be treated to meet LDRs or an alternate treatment standard. Under 
this Alternate Treatment Standards rule revision, hazardous waste constituents in soils 
can be reduced by 90 percent capped at 10 times the applicable LDR Universal Treatment 
Standard. Prior approval for use of Alternative Treatment Standards for hazardous waste 
soils is not required. 

Other Action-specific SCGs that may apply to the remedial activities at the Site include 
the NYSDEC solid and hazardous waste handling, transportation and disposal regulations 
and ambient air quality standards and emission limitations. 
2.1.3 Location-Specific SCGs 
Location-specific SCGs are restrictions placed on the concentration of hazardous 
substances or the conduct of activities solely because they are in specific locations. 
Statutes, regulations, and guidelines to be used in the identification of location-specific 
SCGs are listed in Table 2-2. 

2.2 Remedial Action Objectives 
The RAOs are developed based on the contaminants of concern, potential exposure 
routes, receptors, and acceptable concentrations for each exposure route in order to 
protect human health and the environment. 
2.2.1 Contaminants of Concern 
As a result of the presence of MGP purifier waste at the Ingalls Avenue Site, the 
NYSDEC has designated this area as OU-2 of the Troy (Smith Avenue) Former MGP 
Site.  Soil is the sole media of concern.  Sampling at the Ingalls Avenue Site indicated 
that the contaminant of concern was cyanide.   
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TABLE 2-1 
ACTION-SPECIFIC SCGs 

 
ACTION 

 
REQUIREMENTS 

 
CITATION 

 
DESCRIPTION 

 
COMMENT 

FEDERAL 
 
Generation, 
Management, and 
Disposal of Hazardous 
Waste 

 
Resource Conservation and Recovery Act 
(RCRA) Subtitle C - Hazardous Waste 
Management 
 
Identification and Listing 
of Hazardous Wastes 

 
40 U S C Section 6901 et seq. 
 
 
 
40 CFR Part 261  

 
Outlines criteria for determining if a solid waste 
is a hazardous waste and is subject to regulation 
under 40 CFR Parts 260-266. 

 
These regulations do not set clean-up 
standards, but would apply to the 
classification of residual waste streams 
generated during remedial activities. 

  
Hazardous Waste Determinations 

 
40 CFR Part 262.11 

 
Generators must characterize their wastes to 
determine if the waste is hazardous by listing 
(40 CFR 261, Subpart D) by characteristic (40 
CFR 261, Subpart C) or excluded from 
regulation (40 CFR 261.4). 

 
Residuals may be hazardous by 
characteristic. 

 
Hazardous Materials Transportation Act 49 CFR Parts 100-180 Regulates the transportation of hazardous 

materials, including hazardous waste.  Includes 
communications, training, labeling and 
transportation requirements.. 

Will apply to management and 
transportation of hazardous waste from 
the Site. 

 
Manifesting  40 CFR 262, Subpart B  Generators must prepare a Hazardous Waste 

Manifest (EPA form 8700-22) for all off-site 
shipments of hazardous waste to disposal or 
treatment facilities. 

Will apply to all off-site shipments of 
RCRA/NYSDEC  hazardous wastes. 

 
Recordkeeping  40 CFR 262.40  Generators must retain copies of all hazardous 

waste manifests used for off-site disposal. 
Generator must retain copies of waste 
manifests for a minimum period of three 
years after shipment date. 

 
Labeling and Marking  40 CFR 262, Subpart C Species EPA marking, labeling and container 

requirements for off-site disposal of hazardous 
waste.  

Pre-transportation requirements for off-
site shipments of hazardous wastes. 

 
Accumulation Limitations 
 
 

40 CFR Part 262.34 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. 
 
 
 
 

Hazardous wastes may be stored for up 
to 90 days on-site without the need for a 
storage permit unless NYSDEC waives 
the 90-day limit as an administrative 
requirement.  Requirement may apply to 
purifier wastes that contain little or no 
soil and treatment residuals that are 
characteristically hazardous. 
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TABLE 2-1 
ACTION-SPECIFIC SCGs 

 
ACTION 

 
REQUIREMENTS 

 
CITATION 

 
DESCRIPTION 

 
COMMENT 

 
Generation, 
Management, and 
Treatment of 
Hazardous Waste 
(cont’d) 

 
Standards for Owners/Operators of 
Hazardous Waste Treatment, Storage, 
Disposal (TSD) Facilities 
 
General Facility Standards 
 

 
40 CFR Part 264/265 
 
 
 
Subpart B 

 
General requirements for owners/operators of 
TSD facilities including general waste analysis 
and compatibility, notices and inspection 
requirements, location and construction 
standards, and security. 

 
These subpart standards would be 
applicable to the on-site management of 
hazardous waste soils in tanks, 
containers or containment buildings. 
 

 
 

Closure and Post-Closure Subpart G Established closure and post-closure 
requirements for hazardous waste treatment and 
storage units. 

Applicable to storage and/or treatment 
of hazardous wastes in containers on-
site. 

 Container Management Subpart I Hazardous waste stored in containers must 
comply with management requirements, 
including types of containers used, waste 
compatibility and inspection requirements. 

Applicable to storage and/or treatment 
of hazardous wastes in containers on-
site. 

 
Capping of Hazardous 
Waste 

 
RCRA Subtitle C 
 
 Standards for Capping 
   Surface Impoundments 
   Waste Piles 
   Landfills 

 
40 U S C Section 6901 et seq. 
 
40 CFR Part 264/265 
  Subpart K 
  Subpart L 
  Subpart N 

 
Regulations governing placement of caps or 
similar barriers over hazardous waste.  
Requirements for installation, permeability, 
maintenance of cover, elimination of free liquids 
or solidification, run-on/run-off damage control, 
and post-closure use of property. 

 
Requirements potentially applicable to 
the disposal of hazardous waste 
excavated material. 

 
Air Emissions from a 
Point Source 

 
Clean Air Act (CAA) 
 
National Ambient Air Quality Standards 
(NAAQS) 

 
40 U S C Section 7401-7642 
 
40 CFR Part 50 

 
Establishes ambient air quality standards for 
protection of public health. 

 
NAAQS may be applicable in evaluating 
whether there are air impacts at the site 
during remedial activities. 

 
Land Disposal of 
Hazardous Waste  

 
RCRA Subtitle C 
 
Land Disposal Restrictions (LDRs) 
 
 

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

 
Restricts land disposal of hazardous wastes that 
exceed specific criteria.  Establishes Universal 
Treatment Standards (UTSs) to which hazardous 
wastes must be treated to prior to land disposal.  
Phase IV rule revision establishes Alternate 
Treatment Standards for Soils containing 
hazardous wastes. 

 
Hazardous petroleum-based residuals 
are subject to LDRs, including UTSs.  
Wastes exhibiting a hazardous 
characteristic would need to be treated to 
meet UTS for all hazardous constituents 
present in the residuals prior to any 
disposal.  Characteristically hazardous 
soils can be treated to meet the UTS 
standards or to meet the alternative 
treatment standards for RCRA 
hazardous soils. 
 
 
 
 

STATE 
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TABLE 2-1 
ACTION-SPECIFIC SCGs 

 
ACTION 

 
REQUIREMENTS 

 
CITATION 

 
DESCRIPTION 

 
COMMENT 

Generation, 
Management, and 
Treatment of 
Hazardous Waste 

NYSDEC Division of Hazardous 
Substances Regulation 
 
Identification and Listing of Hazardous 

Wastes 

 
 
 

6 NYCRR Part 371 

Outlines criteria for determining if a solid waste 
is a hazardous waste and is subject to regulation 
under 6 NYCRR Parts 372-376. 

These regulations do not set clean-up 
standards, but would apply during the 
management of excavated hazardous 
waste soils and the upland management 
of and residual waste streams generated 
during remediation activities. 

 New York State Hazardous Waste 
Management Facility Regulations 

6 NYCRR Part 370.373.372 Establishes New York State’s hazardous waste 
management program.  Includes regulations for 
hazardous waste facility construction, operation, 
and closure, and standards for hazardous waste 
generation, manifesting, and transport. 

[See RCRA Hazardous Waste 
Management Regulations.  40 CFR Parts 
263 and 264/265 under Federal SCGs 
listed in this table] 

Disposal of Non-
Hazardous Waste 

New York State Solid Waste Management 
Facility Regulations 

6 NYCRR Part 360, 364 Establishes New York State’s equivalent solid 
waste management program.  Includes 
regulations governing construction, operation, 
and closure of solid waste disposal facilities. 

These regulations are potentially 
applicable to remediation activities 
involving the upland management and 
disposal of non-hazardous wastes. Waste 
material must be identified as solid 
and/or hazardous waste in order to 
determine applicability of waste 
management requirements. 
 

Air Emissions  New York State Air Pollution Control 
Regulations 

6 NYCRR Parts 120, 200-203, 207, 211, 
211, 212, 219 Air Guide-1 

Establishes emissions standards for new sources 
of air pollutants and specific contaminants. 

Requirements would be applicable to 
remediation alternatives that result in 
emissions of air contaminants, including 
particulate matter. 

 New York State Ambient Air Quality 
Standards 

6 NYCRR Part 257 Establishes state ambient air quality standards 
and guidelines for protection of public health. 

May be applicable in evaluating air 
impacts during remediation activities. 
Establishes short-term action limits for 
occupational exposure. 

Notes: 
SCGs = standards, criteria, and guidance 
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TABLE 2-2 
LOCATION-SPECIFIC SCGs 

 
LOCATION 

 
REQUIREMENTS 

 
CITATION 

 
DESCRIPTION 

 
COMMENT 

FEDERAL 
Floodplains Executive Order 11988 - 

Floodplain Management 
40 CFR 6, Subpart A;  
40 CFR 6.302 

Activities taking place within floodplains must be done 
to avoid adverse impacts and preserve beneficial values 
in floodplains. 

Activities may occur within the floodplain of the 
Hudson River. 

Historic/Cultural 
Resources 

National Historic Preservation act 16 USC 470 Establishes requirements for the identification and 
preservation of historic and cultural resources. 

Would be applicable to the management of 
historic or archeological artifacts identified on 
the site. 

Critical Habitat Endangered Species Act and Fish and 
Wildlife Coordination Act 
 

 16 USC 661 and 16 U.S.C. 1531 
 

Actions must be taken to conserve critical habitat in 
areas where there are endangered or threatened species. 

Requirements would be applicable if 
endangered or threatened species are identified 
on or adjacent to the site. 

STATE 
Floodplains Floodplain Management Regulations 6 NYCRR Part 500 Establishes floodplain management requirements 

including limitations on projects, including placement 
of fill, which may result in an increase in flood levels or 
water surface elevations during a base flood discharge. 

Remediation activities may occur within the 
floodplain of the Hudson River. 

Floodplain TSD Facility Permitting Requirements 6 NYCRR Subpart 373-1 Facility must be designed and operated to avoid 
washout. 

Requirements are potentially applicable to any 
upland treatment, storage or disposal of 
hazardous wastes within the floodplain of the 
Hudson River. 
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2.2.2 Remedial Action Objectives 
In this section, site-specific RAOs are identified based on public health and 
environmental concerns and on SCGs.  The following RAOs for the site are to achieve, to 
the extent practicable: 

RAO for Public Health 
 

• Prevent Ingestion/Direct Contact with, or inhalation of MGP-related 
contaminants, from contaminated soil. 

The purifier waste is sporadically present in soils and typically present below grade, some 
as much as 15 feet bgs.  Moreover, the currently available and USEPA-approved 
analytical testing method for cyanide in soils is for total cyanide, which does not provide 
an accurate determination of potential exposure issues at the Site.  As identified in 
Section 1.2.4, cyanide compounds found in the purifier waste are typically a complexed 
form which are significantly less toxic than free cyanide (NYSDEC, 2009).  USEPA's 
approval of SW-846 Method 9016 for analysis of free cyanide in soils was published in 
the USEPA's SW-846 website in June 2010.  Approval and use of the free cyanide 
method would provide a more accurate determination of potential exposure issues (if any) 
associated with the presence of purifier waste at the Site.   

Nevertheless, institutional controls (if necessary) and removal of the purifier waste to the 
approximate depth of planned excavation by the City of Troy to construct a boat launch 
access road along the Ingalls Avenue right-of-way (up to 6 feet bgs), will mitigate the 
potential for direct contact, ingestion, or inhalation. 

 

RAOs for Environmental Protection 
 

• Prevent Migration of MGP-related contaminants that would result in 
groundwater or surface water contamination. 

The purifier waste consists of wood chips/sawdust in a hard, waxy/tarry matrix, reducing 
the likelihood of residual migration.  Additionally, the removal of the purifier waste to 
depths of up to 6 feet bgs within the Ingalls Avenue right-of way, where the City of Troy 
plans to construct an access road for a boat launch, will mitigate the potential for 
contaminant migration to surface water or groundwater. 
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2.3 General Response Actions 
To meet the RAOs developed for the Site, the following GRAs for soil have been 
identified: 

Alternative 1 - No Action 
Alternative 2 - Limited Action - Institutional Controls (e.g., site management 
plans) 
Alternative 3 - Removal/Treatment/Disposal of Purifier Waste and Soil 

 

No Action involves no treatment but would implement reviews for periodic reevaluation 
of site conditions. Limited Action involves measures that restrict access to areas 
containing purifier waste through physical and/or administrative measures, and include 
long-term monitoring.  Removal actions act to reduce the volume, toxicity and/or 
mobility of contaminants. Disposal actions include only off-site treatment/disposal 
technologies. 
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3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND 
SELECTION OF PROCESS OPTIONS 

The screening of remedial technologies is performed in two steps: (1) the identification 
and screening of technology types and process options for each general response action, 
and (2) the evaluation and selection of representative process options. The following 
sections discuss the results of these steps. 

3.1 Identification and Screening of Technologies 
The remedial technology types associated with each of the GRAs typically considered for 
the cleanup of contaminated soil were developed, in part, from the October 1988 Interim 
Final Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (USEPA, 1988), the DER-15: Presumptive/Proven Remedial Technologies 
(NYSDEC, 2007), and experience on other MGP projects. 
 
Remedial technology types associated with each general response action are discussed in 
this section. Most of these remedial technology types contain several different process 
options that could apply to the contaminated soil. These potentially applicable 
technologies and process options are screened based on technical feasibility, considering 
site-specific conditions, contaminant types, and concentrations. 
3.1.1 No Action 
Description: No Action is an option that does not include any remedial measures. No 
Action allows for long-term monitoring, periodic reviews of the site and reevaluation of 
the need for remedial action at five-year intervals. 

Initial Screening: No active remediation or institutional controls are implemented under 
this option. Any reduction in the toxicity, mobility, or volume of contaminants would be 
the result of natural attenuation, since no treatment would be implemented. The No 
Action alternative is retained for further evaluation as a baseline for comparison of other 
alternatives. 
3.1.2 Limited Action 
Limited Action consists of technologies that are generally passive, including monitoring, 
access restrictions (e.g., engineering controls such as warning signs), and institutional 
controls (e.g., deed restrictions, health and safety plans, soil management plan, etc.). 

3.1.2.1 Access Restrictions 
Description: Use of the site would be restricted with physical barriers and by affixing 
signs (as appropriate).  

Initial Screening: Physical barriers to restrict access could not be implemented, as the 
intended use of the Ingalls Avenue Site by the City of Troy is to construct an access road 
for a boat launch. Placement of signs could be performed to alert the public of potential 
hazards, and this process option is retained for further evaluation. 

3.1.2.2 Deed Restrictions 
Description: With this process option, land use restrictions would be included in the deed 
and would be retained through real estate transactions. Examples would include use 
restrictions and limitations on excavation at the Site. 
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Initial Screening: Use restrictions may be required as a final step in the development of 
remedial alternatives.  Pre-design sampling for total cyanide analysis, and potentially free 
cyanide analysis, and comparison with the SCO, (free cyanide when established), will 
facilitate determining the potential (if any) for use restrictions with respect to the MGP 
purifier waste.  Deed restriction is retained as a process option. 

3.1.2.3 Health and Safety and Soil Management Plans 
Description: This process option includes the preparation, implementation and 
maintenance of plans for the Ingalls Avenue Site.  The plans would require monitoring 
and use of personal protective equipment during construction activities, and would 
provide soil management requirements. 

Initial Screening: Plans may be required as the final step in the development of remedial 
alternatives and are retained as a process option. 

3.1.2.4 Monitoring and Site Reviews 
Description: This process option includes periodic data collection (e.g., annual) and 
review of the data to assess the current conditions at the site. This data would be used to 
determine if implemented remedial activities have achieved the RAOs or are continuing 
to be protective of human health and the environment. Should site reviews indicate 
conditions are worsening or the current conditions pose an unacceptable risk to human 
health or the environment, additional activities could be implemented. 

Initial Screening: Site reviews may be necessary to assess the effectiveness of remedial 
activities, and are therefore retained as a process option. 
3.1.3 Containment/Capping 
Containment provides isolation of contaminated soil from potential receptors and/or 
uncontaminated media. Capping technologies can be used to contain contaminated soil 
and purifier waste, minimize human exposure to soil, and reduce leaching of 
contaminants from the soil to groundwater.  

Description: A cap can be installed over contaminated soil to mitigate direct contact with 
contaminants.  Capping could be achieved by using permeable soil caps, clay caps, 
asphalt caps, and multiple layer caps. 

Initial Screening: A cap would be effective in mitigating direct contact with contaminated 
surface soils.  Permeable soil caps, clay caps, and multiple layer caps are susceptible to 
erosion from climatic and storm forces which can be mitigated with (for example) a 
properly maintained vegetative cover.  Caps (depending on type) may also be susceptible 
to settling, ponding of liquids, and naturally occurring invasions by burrowing animals 
and deep rooted vegetation if not properly maintained.  Groundwater is not a concern at 
the Site, as indicated by the results of the groundwater sampling.  Where purifier waste 
was observed in the subsurface, it was present greater than two feet below ground 
surface.  Furthermore, the intent of the City of Troy to construct an access road through 
this area and the use of this area may preclude installation of a cap.  Therefore, a cap is 
unnecessary, and this option is not retained. 
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3.1.4 Removal 
This process involves physical removal of contaminated soil, usually with the intention of 
subsequent treatment and/or disposal. This category includes excavation and is a 
preliminary or support technology as a part of ex-situ treatment options which first 
require removal of the contaminated media. 

Description: Excavation refers to the use of construction equipment such as backhoes, 
bulldozers, front end loaders, and clamshells that are typically used on land to excavate 
and handle contaminated soil and purifier waste. 

Initial Screening: Excavation would be employed for removal of purifier waste at the 
Ingalls Avenue Site.  Therefore, this option is retained.  
3.1.5 In-situ Treatment 
Treatment technologies are used to change the physical or chemical state of a 
contaminant or to destroy the contaminant completely to reduce volume, toxicity and/or 
mobility of the contaminant. In-situ treatment is a technology category in which 
contaminated soil is treated “in place,” without removal of the soil media. The 
heterogeneous nature of the fill material and the sporadic, limited occurrence of purifier 
waste at the Ingalls Avenue Site are not conducive to in-situ treatment.  Therefore, these 
options are not evaluated. 
3.1.6 Ex-situ Treatment 
Treatment technologies may be implemented ex-situ, i.e., after excavation of 
contaminated soil.  Stabilization/solidification was evaluated as a process option for ex-
situ treatment of the purifier waste and soil.  

Description: Stabilization is a process whereby contaminated soils are converted into a 
stable cement type matrix in which contaminants are bound or trapped and become 
immobile. Generally, cement additives are used, with other reagents as necessary to 
stabilize the organic constituents present in the site soil. A pug mill is used to thoroughly 
mix the impacted material with the additives. 

Initial Screening: This process would be effective for the impacted material. This 
technology would immobilize contaminants in the soil matrix and would require long-
term monitoring at the point of disposal. However, the cyanide is in large part 
immobilized in the waste matrix which is not characteristically hazardous.  Therefore, the 
purifier waste would not require treatment prior to disposal and could be disposed as non-
hazardous waste.  This option is not retained for further evaluation as a process option. 
3.1.7 Disposal 
This category of remedial process options refers to disposal of impacted soil on or off-
site, with or without any treatment. The remedial technologies are on-site landfill (with or 
without treatment) and off-site disposal (with or without treatment). 

3.1.7.1 On-Site Landfill 
Description: Purifier waste would be excavated and then disposed in an on-site landfill. A 
regulated landfill would have to be constructed on-site, potentially including a liner 
system, leachate collection and treatment, and multi-layer cap.  
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Initial Screening: An on-site landfill would have to meet rigorous regulatory 
requirements. The depth to groundwater is not sufficient to allow for the construction of 
an efficient landfill, and there is not sufficient space available on-site for this option; 
therefore, this option is not retained.  

3.1.7.2 Off-Site Disposal 
Description: Hazardous impacted material (if any) would be transported to a regulated 
facility and properly disposed following treatment to meet LDRs if necessary. Non-
hazardous soil can be directly disposed of off-site in a non-hazardous landfill or 
potentially reused (e.g., as landfill cover) after thermal desorption if appropriate in 
accordance with NYSDEC rules. 
Initial Screening: High disposal costs and regulatory restrictions are associated with 
hazardous off-site disposal and there is limited off-site treatment and landfill capacity 
available.  Waste characterization analysis of the purifier waste at the Site indicates that it 
is non-hazardous.  However, the potential exists that both hazardous (e.g., for lead) and 
non-hazardous materials may be present in the fill material. Off-site disposal is a viable 
option for both hazardous and non-hazardous materials, and therefore this option is 
retained. 

3.2 Selection of Process Options 
Process options are evaluated on the basis of overall remedial effectiveness, technical 
implementability, and cost relative to site-specific conditions, contaminant types, and 
contaminant concentrations. 

Process option effectiveness focuses on: 1) ability to process the estimated quantities of 
material and to meet contaminant reduction goals; 2) effectiveness of protecting human 
health and the environment during the construction and implementation phases; and 3) 
reliability of the technology with respect to contaminants and site conditions. 

Implementability refers to how easy it will be to employ the process option based on site 
and contaminant characteristics. 

The cost evaluation is preliminary and relies upon engineering judgment and vendor-
provided information to generate a relative cost of process options within a technology 
type. 

The initially screened and accepted soil process options are evaluated qualitatively, based 
on effectiveness, implementability, and cost as described above. Comparisons are made 
within each technology type by assessing the effectiveness, implementability, and cost of 
each process option as low, moderate, or high relative to other process options within the 
technology type. When significant variations between process options within a 
technology type do not exist, a moderate rating was assigned. Based on this evaluation, 
specific process options were selected for development of media-specific remedial 
alternatives. Process options that are not selected are still technically feasible and may be 
substituted for the selected process option during remedial design. Table 3-1 presents the 
identification and screening results discussed above. The process option evaluation and 
selection are summarized in Table 3-2. 
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TABLE 3-1 
SCREENING OF SOIL TECHNOLOGIES AND PROCESS OPTIONS 

General Response 
Actions 

Remedial 
Technology Types 

Process Options Technical 
Feasibility 

No Action No Action  Monitoring and Site 
Reviews 

Retained 

Access Restrictions Access Restrictions Retained 
Deed Restrictions Retained Institutional Controls 
Health and Safety Plan 
and Soil Management 
Plan 

Retained 

Limited Action 

Monitoring Monitoring and Site 
Reviews 

Retained 

Permeable Soil  Not Retained 
Clay Not Retained 
Asphalt Not Retained 

Containment Capping 

Multi-Media Not Retained 
Removal  Excavation Retained 
Ex-Situ Treatment Stabilization/ 

Solidification 
Not Retained 

On-site Landfill Not Retained 

Removal/Treatment/
Disposal 

Disposal 
Off-site Disposal Retained 
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TABLE 3-2  
SELECTED SOIL PROCESS OPTIONS 

Process Option Effectiveness Implementability Cost 
No Action Does not meet RAOs Easily implemented Very low cost 
Limited Action    
Deed restrictions Prevents exposure to site 

contaminants 
Easily implemented Low cost 

Access Restrictions Prevents exposure to site 
contaminants 

Easily implemented Low cost 

Health and Safety Plan 
and Soil Management 
Plan 

Protects workers during future 
activities and manages soil. 

Easily implemented Low cost 

Monitoring and Site 
Reviews 

Monitors site conditions Easily implemented Moderate cost 

Removal    
Excavation Effective for contaminant 

removal for subsequent 
treatment and disposal  

Implementable at 
shallow depths 

Low to High 
cost, depending 
on required depth 

Disposal    
Off-site landfill Effective for final disposal of 

purifier waste and soil 
Easy to implement; 
requires transportation 
coordination 

Moderate cost 
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The soil impacts are believed to require the application of active process options within 
the selected alternatives. Therefore, a range of process options has been evaluated, 
screened and retained, and some of these have been selected for use in remedial 
alternatives. 

3.3 Development of Alternatives 
Based on the evaluations discussed in the preceding sections, the following media-
specific remedial alternatives were developed for the Ingalls Avenue Site: 

• S-1: No Action 
• S-2: Limited Action - Institutional Controls (e.g., site management plans) 
• S-3: Removal/Treatment/Disposal of Purifier Waste and Soil 
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4.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 
This section presents a detailed description and evaluation of the remedial alternatives 
developed in Section 3.0. Section 4.1 discusses the evaluation criteria against which the 
remedial actions are analyzed. Section 4.2 presents detailed descriptions of each of the 
alternatives and the results of the analysis of each alternative with respect to each of the 
criteria. 

4.1 Description of Analysis Criteria 
The remedial alternatives developed in Section 3.3 are evaluated using the following 
seven criteria: 

1. Compliance with Standards, Criteria, and Guidance (SCGs); 
2. Overall Protection of Human Health and the Environment; 
3. Short-Term Impacts and Effectiveness; 
4. Long-Term Effectiveness and Permanence; 
5. Reduction of Toxicity, Mobility, and/or Volume; 
6. Implementability; and 
7. Cost. 

The seven criteria are described in the following sections. 
4.1.1 Compliance with SCGs (as set forth in Section 2.0 of this report) 
This criterion is used to determine how each remedial alternative complies with SCGs. 
Each alternative is evaluated in detail for: 

• Compliance with chemical-specific SCGs; 
• Compliance with action-specific SCGs (e.g., RCRA minimum technology 

standards); and 
• Compliance with location-specific SCGs (e.g., floodplains). 

 
4.1.2 Overall Protection of Human Health and the Environment 
This criterion provides an overall assessment of protection based on a composite of 
factors such as long-term and short-term effectiveness and compliance with SCGs. 
Evaluations of the overall protectiveness address: 

• How well a specific site remedial action achieves protection over time; 
• How well site risks are reduced; and 
• How well each source of contamination is eliminated, reduced, or controlled for 

each remedial alternative. 
4.1.3 Short-Term Impacts and Effectiveness 
This criterion addresses the impacts of the action during the construction and 
implementation phase until the RAOs have been met. Factors evaluated include 
protection of the community during the remedial actions; protection of workers during 
the remedial actions; environmental impacts resulting from the implementation of the 
remedial actions; and the time required to achieve protection. 
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4.1.4 Long-Term Effectiveness and Permanence 
This criterion addresses the results of the remedial action in terms of the potential risk 
remaining at the site after the RAOs have been met. The components of this criterion 
include the magnitude of the residual risks; the adequacy and suitability of controls used 
to manage treatment residuals or untreated wastes; and the long-term reliability of 
management controls for providing continued protection from residuals (i.e., the 
assessment of potential failure of the technical components). 
4.1.5 Reduction of Toxicity, Mobility and/or Volume  
This criterion addresses the statutory preference that treatment is used to result in the 
reduction of the total mass of toxic contaminants, the irreversible reduction in 
contaminant mobility, or the reduction of the total volume of contaminated media. 
Factors to be evaluated in this criterion include the treatment process employed; the 
amount of hazardous material destroyed or treated; the degree of reduction in toxicity, 
mobility or volume expected; and the type and quantity of treatment residuals. 
4.1.6 Implementability 
This criterion addresses the technical and administrative feasibility of implementing a 
remedial action and the availability of various services and materials required during its 
implementation. Technical feasibility factors include construction and operation 
difficulties; reliability of technology; ease of undertaking additional remedial actions; and 
the ability to monitor the effectiveness of the remedy. Administrative feasibility includes 
the ability and time required for permit approval and for activities needed to coordinate 
with other agencies. Factors employed in evaluating the availability of services and 
materials include availability of treatment, storage, and disposal services with required 
capacities; availability of equipment and specialists; and availability of prospective 
technologies for competitive bid. 
4.1.7 Cost 
The types of costs that would be addressed include: capital costs, operation and 
maintenance (O&M) costs, costs of five-year reviews (where required), present value of 
capital and O&M costs, and potential future remedial action costs. Capital costs consist 
of direct and indirect costs. Direct costs include expenditures for the equipment, labor, 
and materials necessary to install remedial actions. Indirect costs include expenditures for 
engineering, administrative, and other services required to complete the implementation 
of remedial alternatives. Annual O&M costs include auxiliary materials and energy, 
disposal of residues, purchased services, administrative costs, insurance, taxes, license 
costs, maintenance reserve and contingency funds, rehabilitation costs, and costs for 
long-term monitoring.  

This assessment evaluates the costs of the remedial actions on the basis of present worth. 
Present worth analysis allows remedial actions to be compared on the basis of a single 
cost representing an amount that, if invested in the base year and disbursed as needed, 
would be sufficient to cover all costs associated with the remedial action over its planned 
life. A required operating performance period and a discount rate are assumed to 
calculate present worth cost. A discount rate of five percent is assumed for a base 
calculation. The discount rate represents the anticipated difference between the rate of 
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investment return and inflation. The estimated costs provided for the remedial actions 
have an accuracy of -30 to +50 percent. 

4.2 Detailed Analysis of Alternatives 
The following sections present descriptions of each of the remedial alternatives and the 
results of the evaluation of the alternatives against the seven criteria defined above.  
4.2.1 Alternative S-1: No Action 
The No Action alternative includes no active remediation at the Ingalls Avenue Site.  The 
purifier waste would be left in place with no treatment or controls to prevent future 
exposure to this media.  Five-year reviews would be performed to assess any changes in 
potential human and ecological exposure posed by the Site. This alternative is developed 
as a basis of comparison for other alternatives. 

4.2.1.1 Compliance with SCGs 
The No Action alternative does not comply with chemical-specific SCGs (i.e., the current 
NYSDEC SCO for total cyanide) since no action would be taken. Action- and location-
specific SCGs are not triggered, since no on-site remedial activities would be performed. 

4.2.1.2 Overall Protection of Human Health and the Environment 
The No Action alternative would not remove, contain, or treat the MGP purifier waste.  
Therefore, potential human and ecological exposure (if any) resulting from purifier waste 
with cyanide concentrations above cleanup levels would remain unchanged.    

4.2.1.3 Short-Term Impacts and Effectiveness 
Under the No Action alternative there would be no short-term impacts to workers or the 
surrounding community.  No construction would be required for implementation of this 
alternative. Workers conducting five-year reviews would employ the use of a HASP.    
This alternative would not result in any short-term change in current conditions.  As no 
design or construction activities are required for this alternative, it would take no time to 
implement. 

4.2.1.4 Long-Term Effectiveness and Permanence 
The No Action alternative would have no long-term effectiveness and/or permanence. 
The current conditions would be the same following implementation of this alternative. 
No engineering controls would be implemented to manage the purifier wastes 
sporadically presented at the Site. 

4.2.1.5 Reduction of Mobility, Toxicity, and/or Volume 
This alternative would not involve any containment, removal, or disposal of the purifier 
waste.  Therefore, this alternative would not provide any reduction in the toxicity, 
mobility, and/or volume of contaminants.  

4.2.1.6 Implementability 
There are no technical feasibility concerns with the No Action alternative. The 
effectiveness of the remedy would be evaluated in five-year reviews and implementation 
of this alternative would not preclude further remedial action (if necessary) in the future.   

There are no administrative feasibility concerns with this alternative.  As this alternative 
involves no construction activities, availability of resources and use of proven 
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technologies is not applicable. Consulting services are readily available for five-year 
reviews. Coordination with regulatory agencies would be required for making decisions 
regarding any future remedial alternatives. However, there are no concerns with the 
ability or time required to interact with regulatory agencies. 

4.2.1.7 Cost 
There is no capital cost for the No Action alternative. Small periodic costs associated 
with site reviews (e.g., five-year reviews) to assess current conditions may be incurred. 
The net present value of five-year reviews for a 30-year period is estimated at $56,000. 
See Appendix D for details. 
4.2.2 Alternative S-2: Limited Action 
The Limited Action alternative includes no active remediation at the Ingalls Avenue Site.  
The purifier waste would be left in place with no treatment and limited controls to 
prevent future exposure.  Under this alternative, pre-design sampling for total cyanide 
analysis, and potentially free cyanide analysis, and comparison with the SCO, (free 
cyanide when established), will facilitate determining the potential (if any) for use 
restrictions with respect to the MGP purifier waste.  If the analytical results indicate 
exceedances of SCOs (when established) for free cyanide, the need for institutional 
controls would be determined jointly with the New York State Department of Health 
(NYSDOH) and NYSDEC.  If institutional controls are required, a HASP and Soil 
Management Plan would likely be developed and implemented to describe (for example) 
adequate control measures and personal protective equipment (PPE)/monitoring to be 
implemented during intrusive activities.  Institutional controls may include deed 
restrictions, dependent upon the concentrations of free cyanide. 

The purifier waste has been observed predominantly within an area along the Ingalls 
Avenue right-of-way, and on the property to the south.  Therefore, if the analytical results 
from the pre-design sampling indicate exceedances of SCOs for free cyanide, institutional 
controls would be proposed for the Ingalls Avenue right-of-way and the property to the 
south.  

Five-year reviews would also be performed to assess changes in the potential risk to 
human health and the environment posed by the Site.  

4.2.2.1 Compliance with SCGs 
The Institutional Controls alternative does not comply with chemical-specific SCGs since 
no action would be taken to address SCO exceedances. Action- and location-specific 
SCGs are not triggered, since no on-site remedial activities would be performed. 

4.2.2.2 Overall Protection of Human Health and the Environment 
The Institutional Controls alternative would not remove, contain, or treat the 
contaminated media, resulting in purifier waste remaining on the Site.  Potential human 
and ecological exposure resulting from purifier waste containing free cyanide, if found to 
be above the SCOs, would be mitigated by institutional controls, deed restrictions and 
proper implementation of the HASP and Soil Management Plan.  
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4.2.2.3 Short-Term Impacts and Effectiveness 
Under the Limited Action alternative, there would be no short-term impacts to workers or 
the surrounding community.  No construction would be required for implementation of 
this alternative.  Through development and implementation of a HASP, direct contact 
would be minimized; use of PPE would be required during intrusive activities.  The Soil 
Management Plan would help to mitigate exposure.  The time required to implement this 
alternative would be approximately six months. 

4.2.2.4 Long-Term Effectiveness and Permanence 
Potential human exposure would be reduced by institutional controls following 
implementation of this alternative. Limited controls would be implemented to manage the 
remaining contaminated material, consisting of deed restrictions. These controls would be 
effective at mitigating exposure, though there is the potential for violation of these 
controls. The Site would be re-evaluated every five years. 

4.2.2.5 Reduction of Mobility, Toxicity, and/or Volume 
This alternative would not involve any containment, removal, treatment, or disposal of 
the purifier waste. Therefore, this alternative would not provide any reduction in the 
toxicity, mobility, and/or volume of contaminants.  

4.2.2.6 Implementability 
There are no technical feasibility concerns with the Institutional Controls alternative for 
soil. The effectiveness of the remedy would be evaluated in five-year reviews.  As this 
alternative involves no construction activities, availability of resources and use of proven 
technologies is not a concern. Consulting services are readily available for the pre-design 
investigation sampling and preparation of a HASP and Soil Management Plan.  Services 
are also available for conducting five-year reviews.  

4.2.2.7 Property Owner Notification 
This alternative would include periodic notification to the property owner of the results of 
any monitoring conducted on the property. 

4.2.2.8 Cost 
The capital cost associated with negotiation and implementation of the required 
institutional controls is $77,000. O&M cost to maintain this alternative is estimated to be 
$56,000, for 5-year reviews. The net present cost of the alternative, based on a 30-year 
period of performance and a 5% discount rate, is $133,000. See Appendix D for details. 
4.2.3 Alternative S-3: Removal and Disposal of Purifier Waste and Soil  
This alternative would include the removal of purifier waste and soil to a depth of up to 
10 feet below ground surface (bgs) within the City of Troy’s planned area of excavation 
(Figure 4).  In the vicinity of test pits TP-7 and TP-8, the depth of excavation would 
extend to observed purifier waste that could potentially be encountered during 
construction (10-11 feet bgs).  The soil and purifier waste would be removed and 
disposed as non-hazardous waste in an approved landfill.  The reuse of non-impacted soil 
(i.e., soil where no purifier waste was observed) for backfill would be evaluated.  For 
purposes of cost estimating for this FS, it was assumed that all excavated material would 
be transported off site for disposal.  For the purposes of cost estimating for the FS, it was 
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assumed approximately 5,400 cubic yards (CY) of soil and purifier waste would be 
removed. 

A geotextile liner would be placed for soil stabilization and to denote the vertical limits 
of the excavation, and material such as crushed stone would be placed over the geotextile 
to stabilize the excavated area in advance of construction activities by the City of Troy.   

Pre-design sampling for total cyanide analysis, and potentially free cyanide analysis, and 
comparison with the SCO, (free cyanide when established), would be conducted.  If the 
analytical results indicate the need for institutional controls, these would be determined 
jointly with the NYSDOH and NYSDEC.    

If institutional controls are required, they would include development and 
implementation of a HASP and Soil Management Plan, as described in Alternative S-2.  
Institutional controls are proposed for the Ingalls Avenue right-of-way and the property 
to the south.  

Five-year reviews would also be performed to assess any changes in the risk to human 
health and the environment posed by the Site. 

4.2.3.1 Compliance with SCGs 
This alternative complies with chemical-specific SCGs, since total cyanide SCO 
exceedances would be removed along the length of the boat ramp access road. 
Excavation and disposal of purifier waste and soil would be performed in accordance 
with all applicable action and location-specific SCGs.  

4.2.3.2 Overall Protection of Human Health and the Environment 
This alternative would remove media, providing a reduction in the volume of purifier 
waste, along with providing a reduction in potential human and ecological exposure 
resulting from the presence of contaminants.  Removal of purifier waste and soil would 
reduce the potential migration above the water table and direct contact. The development 
and implementation of a HASP and Soil Management Plan would help mitigate exposure. 
 
4.2.3.3 Short-Term Impacts and Effectiveness 
This alternative would involve an on-site construction effort to excavate purifier waste 
and soil. There would be risks typically associated with construction activities, including 
movement of heavy equipment.  These risks would be addressed by developing and 
implementing a HASP to provide protection for on-site workers.  In addition, appropriate 
engineering controls (i.e., controlling access, etc.) would be needed. The timeframe 
required for implementation of this alternative is approximately two weeks.  
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FIGURE 4 
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4.2.3.4 Long-Term Effectiveness and Permanence 
The removal alternative would be effective over the long-term, as it includes the removal 
of a substantial volume of purifier waste and soil.  Approximately 1,400 CY of purifier 
waste and soil would be removed, from an area approximately 40-150 wide and 200 feet 
in length, to a depth of approximately ten feet bgs, along the planned access road to the 
boat launch.  Subsurface purifier waste and contaminated soil at depths below 6 feet bgs 
would remain along the boat ramp access road.  In addition, subsurface purifier waste and 
contaminated soil would remain in the vicinity of Test Pit 2, Test Pit 7, Test Pit 8 and 
Test Pit 9.  Limited controls would be implemented to manage the remaining 
contaminated material. The site remedy would be re-evaluated every five years. 

4.2.3.5 Reduction of Mobility, Toxicity, and/or Volume 
This alternative would provide a reduction in the toxicity, volume, and mobility of 
contaminants, as it involves excavation and disposal of purifier waste and soil. 

4.2.3.6 Implementability 
There are no major technical feasibility concerns with this alternative.  Excavation is a 
widely used remedial technology.  Equipment, labor, and materials are readily available 
for excavation.  Consulting services are readily available for preparation of a HASP and 
the Soil Management Plan.  Services are also available for conducting five-year reviews.  
Coordination with local authorities would be required to establish an acceptable 
transportation plan for transportation of material from the site.  Coordination with 
regulatory agencies would also be required for five-year reviews.  However, there are no 
concerns with the ability or time required to interact with local and regulatory agencies.  

4.2.3.7 Property Owner Notification 
This alternative would include periodic notification to the property owner of the results of 
any monitoring conducted on the property. 

4.2.3.8 Cost 
The estimated capital cost associated with the excavation and disposal and 
implementation of the required institutional controls is $322,000.  The net present value 
for O&M costs including five-year reviews is $56,000. The net present cost of the 
alternative, based on a 30-year period of performance and a 5% discount rate, is 
$378,000.  See Appendix D for details. 
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5.0 COMPARATIVE ANALYSIS 
The following section compares the relative performance of each remedial alternative 
using the specific evaluation criteria presented in Section 4.1. Comparisons are presented 
in a qualitative manner, and identify substantive differences between the alternatives. As 
with the detailed evaluation, the following criteria are used for the comparative analysis. 

• Compliance with SCGs; 
• Overall Protection of Human Health and the Environment; 
• Short-Term Impacts and Effectiveness; 
• Long-Term Effectiveness and Permanence; 
• Reduction of Toxicity, Mobility, and/or Volume; 
• Implementability; and 
• Cost 

5.1 Compliance with SCGs 
The alternatives can all be accomplished in accordance with action- and location-specific 
SCGs.  Alternatives S-1 and S-2 do not achieve chemical-specific SCGs within a 
reasonable timeframe, since they do not include any removal of purifier waste or soil 
from the Ingalls Avenue Site.  Only Alternative S-3 includes removal of purifier waste 
and soil, achieving chemical-specific SCGs within the footprint of the ramp access road 
to a depth of approximately 10 feet. 
5.2 Overall Protection of Human Health and the Environment 
Alternative S-3 is the most protective of human health and the environment, significantly 
mitigating direct contact exposure to purifier waste through removal of soil and purifier 
waste within the footprint of the ramp access road.  Alternative S-2 prevents human 
exposure, but does not provide any removal or treatment that would reduce exposure or 
expedite the cleanup of the Ingalls Avenue Site to regulatory standards.  Alternative S-1 
is the least protective, since it does not remove or treat contaminants nor reduce the risk 
of human or environmental exposure. 
5.3 Short-Term Impact and Effectiveness 
Alternatives S-1 and S-2 would have the lowest short-term impact. There would be no 
potential risks to workers or the public during implementation of these alternatives, since 
no active remediation would be performed. The short-term impact and short-term 
effectiveness of Alternative S-3 would also be favorable, as risks to workers and the 
public would be minimal, and would be mitigated through appropriate health and safety 
procedures and engineering controls, as necessary. This alternative would also be 
implemented in a relatively short period of time.  Impacts from excavation and soil 
transport would be minimized through proper construction and transportation procedures, 
and engineering controls.   
5.4 Long-Term Effectiveness and Permanence 
Alternative S-3 is effective at reducing potential human and ecological exposure, as it 
would include removal of purifier waste and soil.  The areas of residual purifier waste 
would be subject to institutional controls to prevent exposure.  Long-term O&M (e.g., 
monitoring) would be required to ensure that this alternative continues to be effective, as 
would maintenance of land use restrictions.  Alternative S-2 is less effective, since all 
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existing contamination would remain on-site.  Human exposure would be minimized 
through institutional controls.  Long-term O&M and land use restrictions would be 
required to ensure the effectiveness of this alternative.  Alternative S-1 would not be 
effective, since it would not reduce potential human exposure. Long-term monitoring 
would be required. 
5.5 Reduction of Mobility, Toxicity, and/ or Volume 
Alternative S-3 offers the most significant reduction in mobility, toxicity, and volume of 
contaminated soil, since purifier waste and soil would be excavated within the boat ramp 
access road footprint along the Ingalls Avenue right-of-way to approximately 10 feet bgs 
for disposal.  Alternatives S-1 and S-2 offer no reduction in mobility, toxicity, or volume 
since no active remediation would be performed. 
5.6 Implementability 
All of the alternatives evaluated are technically feasible.  Alternative S-1 is the easiest to 
implement, since no remedial activities are employed in this alternative.  Alternative S-2 
is also easy to implement, involving only institutional controls.  Alternative S-3 would be 
the most difficult to implement, requiring excavation and transport of purifier waste and 
soil.   

Services, equipment, and materials are available for all alternatives.  Alternative S-1 
requires no materials and limited services.  Alternative S-2 may require limited materials 
and limited services.  Alternative S-3 requires excavation services in addition to backfill 
materials. 

All of the alternatives evaluated are administratively feasible.  Alternatives S-1 and S-2 
would be the easiest to implement (short-term) since no activity would be performed.  
Alternative S-3 involves construction activities and associated administrative activities 
(e.g., permitting, public participation and coordination, etc.) with some additional 
coordination requirements for off-site transportation.  Long-term institutional 
management (e.g., monitoring, reporting, public coordination) would be associated with 
all of the alternatives. 
5.7 Cost 
Alternative S-1 has no capital costs and limited O&M costs, associated only with five-
year reviews.  Alternative S-2 has the next lowest capital and O&M costs for 
implementation of institutional controls.  Alternative S-3 has the highest capital and 
O&M costs.  Overall, the ranking of the alternatives based on net present value (capital 
and O&M) from lowest to highest is: Alternatives S-1, S-2, and S-3. 
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6.0 SELECTION OF PREFERRED REMEDIAL ALTERNATIVE 
Based on the evaluation of alternatives, S-3 (Removal/Treatment/Disposal of Purifier 
Waste and Soil) has been selected.  Purifier waste and soil would be excavated from an 
area approximately 40-150 feet wide and 200 feet in length, to a depth of approximately 
10 feet bgs, the approximate depth of planned excavation by the City of Troy, along the 
planned boat launch access road on the Ingalls Avenue right-of-way.  The soil and 
purifier waste would be removed and disposed as non-hazardous waste in an approved 
landfill.  The reuse of non-impacted soil (i.e., soil where no purifier waste was observed) 
for backfill would be evaluated.  For purposes of cost estimating for this FS, it was 
assumed that all excavated material would be transported off site for disposal.  For the 
purposes of cost estimating for the FS, it was assumed approximately 5,400 CY of soil 
and purifier waste would be removed.   

A geotextile liner would be placed to denote the vertical limits of the excavation, and 
material such as crushed stone would be placed over the geotextile to stabilize the 
excavated area in advance of construction activities by the City of Troy.   

Pre-design sampling for total cyanide analysis, and potentially free cyanide analysis, and 
comparison with the SCO, (free cyanide when established), would be conducted.  If the 
analytical results indicate the need for institutional controls, these would be determined 
jointly with the NYSDOH and NYSDEC.    

If institutional controls are required, they would include development and 
implementation of a HASP and Soil Management Plan, as described in Alternative S-2.  
Institutional controls are proposed for the Ingalls Avenue right-of-way and the property 
to the south.  

The overall capital cost for implementation of the selected remedy is $322,000. The 
O&M cost is estimated to be $56,000.  The net present cost based on a 30-year period 
and a five percent discount rate is $378,000. 
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     Total BTEX  0.0303
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      Total BTEX  0.0006
        Total PAH     1.0
  Total Cyanide     1.2
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TABLE C-1
TROY (SMITH AVE) 

INGALLS AVENUE (OU-2) FS
ALTERNATIVE COST ESTIMATE SUMMARY

Alternative Capital O&M (Annual) Annual O&M NPV Reviews NPV Total O&M NPV Total NPV

S-1 (No Action) 0 0 0 0 56,000 56,000
S-2 (Limited Action) 77,000 0 0 56,000 56,000 133,000
S-3 (Excavation and Off-Site Disposal) * 754,000 0 0 56,000 56,000 810,000



TABLE C-2
TROY (SMITH AVE) 

INGALLS AVENUE (OU-2) FS
ALTERNATIVE S-2 CAPITAL COST ESTIMATE

Item # Description
Estimated
Quantity

Unit of
Measure

 Unit Cost
(material and labor) 

 Estimated
Cost 

ADMINISTRATIVE ACTIONS
   Pre-design sampling for free cyanide analysis 1 LS 25,000                                  25,000                 
   Institutional Controls 1 LS 20,000                                  20,000                 
   Health and Safety Plan 1 LS 10,000                                  10,000                 
   Soil Management Plan 1 LS 15,000                                  15,000                 

70,000$               
7,000$                 

-$                     

77,000$            Grand Total

Subtotal
Contingency (10%)
Engineering (N/A)



TABLE C-3
TROY (SMITH AVE) 

INGALLS AVENUE (OU-2) FS
ALTERNATIVE S-3 CAPITAL COST ESTIMATE

Item # Description
Estimated
Quantity

Unit of
Measure

 Unit Cost
(material and labor) 

 Estimated
Cost 

MOBILIZATION/DEMOBILIZATION
   Mobilization 1 LS  $                                12,000 12,000$                      
ADMINISTRATIVE ACTIONS
   Institutional Controls 1 LS 20,000                                  20,000                        
   Health and Safety Plan 1 LS 10,000                                  10,000                        
   Soil Management Plan 1 LS 15,000                                  15,000                        
EROSION & SEDIMENT CONTROL
   Silt Fence & Installation 600 LF 10                                         6,000                          
REMOVAL
   Excavation 5400 CY 15$                                       81,000$                      
   Waste characterization sampling 54 EA 1,000                                    54,000                        
OFF-SITE  DISPOSAL
   Non-hazardous soil 8100 Ton 45$                                       364,500$                    
SITE RESTORATION
   Clean fill/stone 500 CY 20$                                       10,000$                      
   Geotextile 1500 SY 10$                                       15,000$                      
MISCELLANEOUS
   Pre-design sampling for free cyanide analysis 1 LS 25,000                                  25,000$                      
   Misc. Disposal 1 LS 3,750$                                  3,750$                        
   Health and Safety Oversight 1 MO 12,000$                                12,000$                      

628,250$                    
62,825$                      
62,825$                      

753,900$                  

Notes and Assumptions:
1.  Excavation assumes area 200 ft by 30 ft, average depth of 6 ft,  using a track excavator. 
2.  Assumes one mobilization
3.  One month project duration, from beginning of mobilization through final cleanup
4.  Pre-design investigation includes collection of soil samples for free cyanide analysis
5.  Waste characterization sampling assumes one sample per 150 tons (weight of soil 1.5 tons / cy).
6.  Soil and waste material are non-hazardous.
7.  Institutional controls, a Health and Safety Plan, and a Soil Management Plan would only be necessary if

Grand Total

Subtotal
Contingency (10%)
Engineering (10%)



TABLE C-4
TROY (SMITH AVE) 

INGALLS AVENUE (OU-2) FS
ALTERNATIVE S-1  O&M   COST ESTIMATE

Item # Description
Estimated
Quantity

Unit of
Measure

 Unit Cost
(material and labor) 

 Estimated
Annual Cost 

MISCELLANEOUS
Maintenance % of Capital -                                         -                       
Contingency % of O&M -                                         -                       
5-year reviews 6 EA 20,000                                   N/A

-$                     
30

5%
-$                     

55,600$               
55,600$            

Assumptions:
1) Periodic reviews would occur every five years.

NPV Reviews
Total NPV O&M

Annual O&M (excl. 5-yr reviews)
Project duration (years)

Interest rate
NPV Annual O&M



TABLE C-5
TROY (SMITH AVE) 

INGALLS AVENUE (OU-2) FS
ALTERNATIVE  S-2  O&M  COST  ESTIMATE

Item # Description
Estimated
Quantity

Unit of
Measure

 Unit Cost
(material and labor) 

 Estimated
Annual Cost 

MISCELLANEOUS
Maintenance % of Capital -                                         -                       
Contingency % of O&M -                                         -                       
5-year reviews 6 EA 20,000                                   N/A

-$                     
30

5%
-$                     

55,600$               
55,600$            

Assumptions:
1) Periodic reviews would occur every five years.

NPV Reviews
Total NPV O&M

Annual O&M (excl. 5-yr reviews)
Project duration (years)

Interest rate
NPV Annual O&M



TABLE C-6
TROY (SMITH AVE) 

INGALLS AVENUE (OU-2) FS
ALTERNATIVE  S-3  O&M  COST  ESTIMATE

Item # Description
Estimated
Quantity

Unit of
Measure

 Unit Cost
(material and labor) 

 Estimated
Annual Cost 

MISCELLANEOUS
Maintenance % of Capital -                                         -                       
Contingency % of O&M -                                         -                       
5-year reviews 6 EA 20,000                                   N/A

-$                     
30

5%
-$                     

55,600$               
55,600$            

Assumptions:
1) Periodic reviews would occur every five years.

NPV Reviews
Total NPV O&M

Annual O&M (excl. 5-yr reviews)
Project duration (years)

Interest rate
NPV Annual O&M



Appendix E 
 
 
 
 




















































































































































































































































































