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1.0 INTRODUCTION

t]

1.1 . Purpose and Site Background

As part of the State of New York’s Superfund Program to investigate and remediate
hazardous waste sites, the New York State Department of Environmental Conservation
(NYSDEC) has entered into an Order on Consent with the Town of Islip (the Town) to conduct a
remedial investigation and feasibility study (RI/ES) for the Sonia Road Landfill located in West
Brentwood, Suffolk County, New York (see Figure 1-1): The Sonia Road Landfill is presently
listed as a Class 2 site in the NYSDEC registry of inactive hazardous waste sites (Site No.
152103). A Class 2 site is defined by the State as posing a significant threat to the public health

or environment.
The purpose of this RI/FS is the following:

¢ Determine the nature, extent and source(s) of contamination;

e Define the limits of waste disposal;

s Determine the risk to human health and the environment;

e Prepare a Presumptive Remedy Engineering Design Report for a final cover,

o Prepare a feasibility study to identify and evaluate additional remedial alternatives, if
required; and

e Recommend a cost-effective, environmentaily sound, long-term remediation plan.

The Sonia Road Landfill is an inactive municipal solid waste landfill located in West
Brentwood in the Town of Islip, Suffolk County, New York (see Figure 1-1). The site is
bordered on the south by Deer Park Street, on the west by Corbin Avenue, on the north by

industrial properties and on the east by residential properties.

+1445\1205701.DOC (R10) 141
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The site is ownqd by the Town of Islip and is currently vacant. The entire landfill is
fenced and main access is through a gate along Corbin Avenue. Another access gate is located
along Deer Park Street toward the southeast corner of the site.

The landfill is generally rectangular in shape and comprises approximately 42 acres. The
site is divided into two sections by an earthen berm which runs north and south through the
approximate center of the site (see Figure 1-2). The eastern section comprises approximately 19

acres and the western section comprises about 23 acres.

Subsequent to the cessation of waste disposal, the eastern section was converted into
sports fields; however, these fields have since been closed due to differential settling of waste
and some refuse, in particular tires, rising to the surface. An east-west roadbed was constructed
of crushed stone in the western section of the landfill to allow this section to be subdivided and

sold after it was rezoned for industrial use; however, the western section was never developed.

Several dirt paths exist throughout the landfill. Tall weeds, phragmities and young trees
cover most portions of the western section of the site, with more mature trees lining the southern
border of the site. The flatter grade and less sparse eastern section of the site contains lower

vegetative growth and young trees,

The western section of the Sonia Road Landfill is currently zoned I2 industrial use with
outdoor activity and storage permitted, and the eastern section of the landfill is currently zoned I1
for manufacture and wholesaling (limited to indoor activity), except for a small area located in

the southeastern portion of the landfill property which is zoned residential.
With regard to future use, the Town is planning to lease a portion of the western section

of the site for construction of a tower for cellular communications. The Town intends to rezone

the eastern section to I2 resulting in the entire landfill property being Zone I2.

+ 144581205701.DOC (R10) 1-3
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The site is presently covered with soil ranging in thickness from 3 inches to 30 inches,
with the average being approximately 12 inches. The soil cover is greater in the eastern section
(average of approximately 18 inches) likely resulting from former development of this section as
sports fields. The limits of waste have been defined for the site and comprise essentially the
entire property except for an area along the western perimeter (see Figure 1-3). Waste has been
disposed béyond the property boundary along portions of the northern perimeter. The landfill is
bordered to the north and west by industrial areas, and to the east and south by residential areas.
One residential property is. located adjacent to the site on Corbin Avenue and the landfill surrounds
this property on the northern, eastern and southern sides. Southwest of the site along Udalls Road is

the Brentwood West Middle School.

This feasibility study for the Sonia Road Landfill has been prepared in accordance with the
Comprehensive Emergency Response, Compensation and Liability Act (CERCLA), Superfund
Amendments and Reauthorization Act (SARA) and the New York State Superfund Program,
including NYSDEC guidance as prescribed in the Technical and Administrative Guidance
Memorandum (TAGM HWR-90-4030) for “Selection of Remedial Actions at Inactive Hazardous
Waste Sites” and “Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills”
(TAGM HWR-92-4044) (see Appendices A and B, respectively).

The degree of remediation required to protect human health and the environment at the
Sonia Road Landfill and surrounding area is a function of the current and future use of the site. Use
of the site and off-site impacts will define potential receptors, possible contaminant migration
pathways, and the frequency and intensity of exposures that may occur as a result of contact with
existing or residual contamination remaining on the site, which in tum affects the remedy chosen.
For this site, since it is currently zoned and planned for industrial use, potential receptors who are
presently or will be in the future exposed to contamination at the site will likely comprise adult
workers and the routes of exposure may be vapors, dust, dermal contact with soil and surface
runoff. Off-site impacts could potentially affect children, adult residents and adult workers in the

vicinity and downgradient of the landfill.

+1445\81205701.DOC (R10) 1-5
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This feasibility study addresses the general requirements of the guidance documents for
preparation of both a feasibility study and Presumptive Remedy, while at the same time considers
the future use of the site, and cost-effective and cost-beneficial remedial measures that will be

compatible with and support site development and improvement.

1.2  Remedial Investigation Results

The following is a summary of the findings and conclusions resulting from the remedial
investigation conducted for the Sonia Road Landfill as a function of the media investigated.
These findings and conclusions are based on comparison of the investigation results to standards,
criteria and guidelines selected for the site. The results of the investigation are described in detail

in the Remedial Investigation Report dated April 1998.

Soil Vapor/Explosive Gas

Soil vapor screening for total organic vapors and the analytical results of the soil vapor
samples did not indicate elevated levels of volatile organic compounds (VOCs). Therefore, the
release of VOCs from the landfill into ambient air is not a concern at the Sonia Road Landfill.
However, based on methane measurements obtained during this investigation and previous
monitoring results, the potential for off-site migration of methane gas exists and the potential is
expected to become greater after implementation of the selected Presumptive Remedy for the
landfill, which is placement of a low permeability geomembrane over the landfill site. As a

result, soil vapor/methane gas is a medium of concern.

Surface Soil

The concentrations of contaminants detected in surface soil, exclusive of iron and zinc
found in a limited area of stressed vegetation in the central portion of the landfill, are not

significant and are consistent with background levels. Although the surface soil in the area of

stressed vegetation could possibly be considered a medium of concern if there was frequent and

+ 1445\81205701.DOC (R10)  ° 1-7
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long-term exposure to this soil, which does not appear to have occurred in the past, the
Presumptive Remedy (capping) selected for the site will mitigate future potential migration of
and contact with this soil. Therefore, surface soil is not a medium of concern relative to past,

present and planned use of the site,
Waste and Subsurface Soil

Elevated concentrations of contaminants, typical of municipal solid waste, were detected
in samples collected from waste buried in the landfill. However, significant levels of VOCs were
not detected in the waste samples, and only low levels of contaminants were detected in soil
immediately below the waste material. Although waste could be considered a medium of
concern, the landfill is currently covered with soil which mitigates the potential for contact with
the buried material. In addition, the landfill is planned to be capped, which will further reduce
concern relative to potential direct contact with the waste material and will mitigate leaching of

contaminants to groundwater.
Groundwater

Samples of shallow groundwater collected immediately downgradient of the landfill
indicated the presence of elevated concentrations of leachate parameters. However, no VOCs
were detected, except for low levels of chloroethane (less than 10 ug/l). The presence of leachate
paramet_érs extends downgradient from the landfill and into deeper groundwater in the Upper
Glacial aquifer. However, it appears that leachate impacts on groundwater are being naturally
attenuated at the landfill site based on the finding of lower levels of leachate parameters in
groundwater immediately contiguous to the site as compared to downgradient. This attenuation is
likely attributable to the aging of waste material in the landfill which last received waste nearly

25 years ago.

Although the presence of leachate parameters in groundwater could be considered a

medium of concern, this groundwater is not expected to impact human health as a result of 1) all

+1445\81205701.DOC (R10) 1-8
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properties (except possibly for one abandoned house) supplied with public water within 1.5 miles
downgradient of the landfill; 2) the landfill site and downgradient areas being underlain by the
Gardiners Clay, which is a low permeability barrier to prevent migration of contaminants; 3} the
distance of the closest public water supply wells being over 2 miles downgradient of the landfill;
and 4) the depth of the public water supply wells downgradient of the landfill being greater than
400 feet. Based upon the above-referenced factors, there is little concern for this medium. In
addition, implementation of the selected Presumptive Remedy (capping) for the Sonia Road
Landfill will significantly mitigate the generation of leachate in the future and further lessen this

concern.

With regard to samples of deep groundwater collected in the vicinity of the Sonia Road
Landfill, significant levels of volatile organic compounds were detected in a few deep monitoring
wells immediately downgradient of the landfill; however, elevated levels were also detected
upgradient of the landfill, including deep monitoring immediately upgradient of the landfill.
There are a number of potential sources of VOC contamination upgradient of the Sonia Road
Landfill, in particular the Baron Blakeslee site which is a documented significant source of the
same contaminants detected in groundwater at the landfill. A plume of highly contaminated
groundwater has previously been determined as migrating from the Baron Blakeslee site and
potentially beneath the northeast corner of the landfill where the highest VOC concentrations
were detected during this investigation. In addition, the finding of VOC contamination in the
deep upgradient well on the western boundary of the landfill indicates other sources of

groundwater contamination in the industrial area northwest of the landfill.

Based on documented sources of contamination upgradient of the landfill, and the finding
of significant VOC contamination only in the deep wells at the landfill site and the lack of
correlation of leachate parameters with the VOCs detected in the deep wells, it is unlikely that
the Sonia Road Landfill is the cause of volatile organic chemical contamination. Therefore,
although deep VOC-contaminated groundwater is a medium of concemn in the study area, since it
does not appear to be related to the landfill, it is not a medium of concern relative to the Sonia

Road Landfill.

+1445\51205701.DOC (R10) 1-9



1.3 Risk Assessment Exposure Pathways and Potential Receptors

The following is a summary of the findings and conclusions of the qualitative risk
assessment performed for the Sonia Road Landfill, also as a function of the media investigated.
The risk assessment identifies the potential human and environmental exposure pathways that are

of concern at the landfill site and surrounding area, and the need for remediation.

Each potential exposure pathway was evaluated for functionality and completeness.
Functional pathways were identified based on the potential existence of a physical mechanism by
which contaminants can be transported into the environment. From among those pathways
considered functional, complete pathways were identified on the basis of a potential receptor
population and a potential exposure and uptake mechanism. Based on the criteria used to identify
chemicals of concern that may pose health risks, and the analysis of functional and complete

»pathways at the site, a number of concerns were identified which are discussed below. A detailed
discussion of the risk assessment is provided in the Qualitative Risk Assessment Report dated

April 1998.
Waste and Soils

The waste and soils at the Sonia Road Landfill pose low/little risk to residents now
because the waste is covered with soil and people gain only limited unauthorized access to the
fenced landfill. Exposure is infrequent and on a short-term basis. In the past, soils posed
low/little risk to children and adults who visited the sports fields on the landfill because their
exposure was infrequent and of short duration. Exposure was additionally minimized because the
sports fields were distant to the area of stressed vegetation. In the future, there will be no/littie
risk to residents because the landfill will be capped under the Presumptive Remedy selected for

the site, and they will have no or minimal direct contact with soils or waste.
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Groundwater

Current levels of contaminants in the groundwater pose a health risk to humans in the
area if they are exposed because levels of contaminants exceed the risk-based concentration
(RBC) for drinking water. Since the concentration of the chemicals in the groundwater exceeded
the RBC, the lifetime excess cancer risk of 10 was exceeded. This is the basis upon which the
RBC was calculated, assuming “standard” exposure scenarios to calculate RBCs. Excess cancer
risk of 10 means that there is one additional cancer in a population of a million people due to
the presence of the carcinogen at a given concentration in the environmental medium. Therefore,
the carcinogens in the groundwater do pose excess cancer risk and are, in fact, an important

human health concern, especially if people will be exposed to these contaminants.

Sixteen chemicals of concern were found in the groundwater: benzene, tetrachloroethene,
trichloroethene, vinyl chloride, 1,1-dichloroethene, chloroethane, 1,2-dichloroethene (total),
bis(2-ethylhexyl)phthalate, arsenic, beryllium, iron, manganese, chloroform, bromodichloro-
methane, 1,1,2,2-tetrachloroethane, and ammonia, Of these sixteen chemicals, eleven are
carcinogens and their presence in the groundwater presents an important human health concern
from a toxicological point of view. Benzene and vinyl chloride (Group 1 carcinogens) have been
proven to produce cancers in humans. Other carcinogens (those in Groups 2A and 2B) have been
shown to produce cancers in animals. Additionally, the excess cancer risk for all the carcinogens
in the groundwater is even greater than 107° because the excess cancer risk for each chemical is
additive in determining the total excess cancer risk for the entire group of compounds. Total
excess cancer risks between 107 and 10 serve as action levels for EPA. If the computed total

excess cancer risk for an exposure route is greater than 10™, it suggests a remedial action.

There are two plumes of contaminated groundwater in the vicinity of the Sonia Road
Landfill, one of which contains landfill leachate constituents (such as iron, manganese and
ammonia), and the other which contains volatile organic chemicals (such as benzene, vinyl

chloride and trichloroethene). The source of the volatile organic chemicals is primarily the
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industrial areas located upgradient of the landfill. The chemicals which pose the greatest risk to

human health, such as the Group 1 carcinogens, are likely the result of the upgradient sources.

Under current site conditions, chemicals of concern detected in the groundwater pose a
high risk to the health of humans who are exposed, but because the groundwater pathway is now
considered incomplete, due to the absence of potential receptors, the contaminated groundwater

currently poses a low overall risk to humans due to low potential for exposure.

In the future, if people become exposed to the contaminated groundwater (i.e., it is
ingested or used in the future for gardening or recreational purposes), the situation should be re-
assessed under actual exposure scenarios and remediation of groundwater should be considered
because the groundwater contains carcinogens that pose a high human health risk and

noncarcinogens.
Air

For the air, levels of benzene, 1,l-dichloroetlL1ene, and chloroethane detected in the soil
vapor gases at the Sonia Road Landfill pose a low human health risk. Therefore, under current
site conditions, chemicals of concern detected in the soil vapor pose a low human health risk to
those people who gain unauthorized access to the landfill and to residents and workers

surrounding area and are exposed to these chemicals.

In the future, the landfill will be capped. During construction of the landfill cap, workers
will be exposed to contaminants; however, their exposure is expected to be low and of short
duration, and the human health risk will be low. In addition, before commencing any excavation
or other activities that may cause exposure to contaminants at the site (both vapors and soil),
involved parties should be informed of the appropriate safety precautions and personal protection
requirements. This is especially recommended because two of the chemicals (benzene and 1,1-

dichloroethene) detected in the soil vapor gas at the landfill are carcinogens.

+ 1445\51205701.DOC (R10) 1-12



For residents and workers who live and work around the landfill, future capping of the
landfill will maintain the volatilization exposure path\'zvay, but the vapor level in ambient air is
expected to be very low and the landfill gases will be controlled and treated if necessary. People
will still frequent the landfill site in the future because the site is zoned for industrial purposes
and is planned to be developed. For residents who live and work around the area, the human
health risk after capping the landfill is not expected to be of a concern because exposure to gases

is expected to be very low
14 Remedial Action Objectives

Remedial action objectives are goals developed for the protection of human health and the
environment. Definition of these objectives requires an assessment of the contaminants and media
of concern, migration pathways, exposure routes and potential receptors. Typically, remediation
goals are established based upon standards, criteria and guidelines (SCGs) to protect human health
and the environment. SCGs for the Sonia Road Landfill, which were developed as part of the
remedial investigation, include NYSDEC Recommended Soil Cleanup Objectives, New York Class
GA Groundwater Standards and Guidance Values, and NYSDEC Air Guide-1 Guidelines for the
Control of Toxic Ambient Air Contaminants. Based on these SCGs and the results of the remedial
investigation, the remedial action objectives developed for the Sonia Road Landfill are the

following:

1. Protect public health and the environment;

2. Prevent direct contact exposure (dermal absorption, inhalation and incidental ingestion)
with waste and contaminated soil;

3. Prevent surface runoff from surficially contaminated portions of the site and transport
contaminants off-site;

4. Prevent precipitation from infiltrating through waste and contaminated soil and
adversely impacting groundwater;

5. Protect the sole source aquifer;
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6. Provide hydraulic control and appropriate treatment of contaminated groundwater to
prevent further migration of contaminated groundwater, if necessary;

7. Prevent or reduce the release of contaminants to on-site and off-site ambient air; and

8. Continue to collect the data needed to monitor site impacts and effectiveness of
controls, if required.

In addition to consideration of SCGs to meet the remedial action objectives, Applicable or
Relevant and Appropriate Requiremeﬁts (ARARs) are to be considered when formulating,
screening and evaluating remedial alternatives, and selecting a remedial action. ARARs may be
categorized asl contaminant-specific, location-specific or action-specific. Federal statutes,
regulations and programs may apply to the site where state or county standards do not exist.
Potentially applicable contaminant-specific, location-specific and action-specific ARARs for the
Sonia Road Landfill, along with guidance, advisories, criteria, memoranda and other information
issued by regulatory agencies to be considered (TBC), are presented in Tables 1-1, 1-2 and 1-3. As
a note, many of the NYSDEC ARARs include federal requirements which have been delegated to

New York State. Generally, federal ARARs are referenced when state requirements do not exist.
1.5 Feasibility Study Description

The Technical and Administrative Guidance Memorandum (TAGM) prepared by NYSDEC
entitled, “Selection of Remedial Actions at Inactive Hazardous Waste Sites,” describes the
feasibility study as a process to identify and screen potentially applicable remedial technologies,
combine technologies into alternatives and evaluate appropriate alternatives in detail, and select an
appropriate remedial action plan. The objective of this feasibility study is to meet the goal of the
guidance document, while at the same time, develop alternatives that will consider future land use

and developmeni of the site.

In discussion with NYSDEC in the initial phase of the RI/FS process, in conformance with

closure procedures for landfills, at a minimum, capping, which is a Presumptive Remedy for
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Table 1-1

POTENTIALLY APPLICABLE CHEMICAL SPECIFIC ARARs/TBCs

SONIA ROAD LANDFILL
Citation/ Applicable Potential Regulatory
Reference Title Media ARAR/TBC Agency
6 NYCRR 212 General Process Emission Alir ARAR NYSDEC
Sources
6 NYCRR 257 Air Quality Standards Air ARAR NYSDEC
‘6 NYCRR360 | Solid Waste Management Solid Waste |  ARAR NYSDEC
Facilities
6 NYCRR 371 Identification and Listing of Hazardous ARAR NYSDEC
Hazardous Waste Waste
6 NYCRR 376 Land Disposal Restrictions Hazardous ARAR NYSDEC
Waste
6 NYCRR 700- | Surface Water and Groundwater Surface Water/ ARAR NYSDEC
705 Classifications and Standards Groundwater
6 NYCRR 750- | State Pollutant Discharge Wastewater ARAR NYSDEC
758 Elimination System Discharge
State Sanitary Drinking Water Supply Water Supply ARAR NYSDOH
Code - Part 5
TOGS 1.1.1 Ambient Water Quality Surface Water/ TBC NYSDEC
Standards and Guidance Values Groundwater
TOGS 1.3.1 Waste Assimilative Capacity Wastewater TBC NYSDEC
Analysis & Allocation for Setting Discharge
Water Quality Based Effluent
Limits
TOGS 1.3.1C Development of Water Quality Wastewater TBC NYSDEC
Based Effluent Limits for Metals Discharge
Amendment
TOGS 1.3.2 Toxicity Testing in the SPDES Wastewater TBC NYSDEC
Program Discharge
“Air Guide No. 1 | Guideline for the Control of Air TBC NYSDEC
Toxic Ambient Air Contaminants
TAGM HWR- Determination of Soil Cleanup Soil TBC NYSDEC
4046 Objectives and Cleanup Levels
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Table 1-2
POTENTIALLY APPLICABLE LOCATION SPECIFIC ARARs/TBCs
SONIJA ROAD LANDFILL
Citation/ Applicable Potential Regulatory
Reference Title Media ARAR/TBC Agency
6 NYCRR 256 | Air Quality Classification System Air ARAR NYSDEC
6 NYCRR 307 | Suffolk County (Air Quality Air ARAR NYSDEC
Classification)
‘6 NYCRR 360 : Solid Waste Management Facilities i Solid Waste ARAR " 'NYSDEC
6 NYCRR 608 | Use and Protection of Waters Surface Water ARAR | NYSDEC
6 NYCRR 664 | Freshwater Wetlands Maps and Wetlands ARAR NYSDEC
’ Classification
6 NYCRR 885 : Classes and Standards of Quality Surface Water ARAR NYSDEC
and Purity Assigned to Fresh
Surface and Tidal Salt Waters
(Nassau County Waters)
“N/A Fish and Wildlife Impact Analysis Hazardous TBC NYSDEC
for Inactive Hazardous Waste Sites Waste Sitgs
TOGS 2.1.3 Primary and Principal Aquifer Groundwater TBC NYSDEC
Determinations
|| Executive Protection of Wetlands Wetlands ARAR USEPA
Order No.
11990
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Table 1-3
POTENTIALLY APPLICABLE ACTION SPECIFIC ARARs/TBCs
SONIA ROAD LANDFILL
Citation/ Applicable Potential Regulatory
Reference Title Media ARAR/TBC Agency
Article 3, Suffolk Permits and Licenses, General All Media ARAR SCDHS
County Sanitary Provisions
Code .
Article 7 Suffolk | Water Pollution Control Wastewater |  ARAR | SCDHS
County Sanitary Discharge
Code ‘
"Article 12, Suffolk | Toxic and Hazardous Materials |  Multi-Media ARAR SCDHS
County Sanitary Storage and Handling Controls
Code
6 NYCRR 200 General Provision Air ARAR | NYSDEC
6 NYCRR 201 Permits and Registrations Air ARAR NYSDEC
6 NYCRR 211 General Prohibitions Air ARAR | NYSDEC |
6 NYCRR 212 General Process Emission Air ARAR NYSDEC
Sources
6 NYCRR 360 Solid Waste Management Solid Waste ARAR NYSDEC
Facilities
6 NYCRR 364 Waste Transporter Permits Solid/Hazardous ARAR NYSDEC
Waste
6 NYCRR 370 Hazardous Waste Management i Hazardous Waste ARAR NYSDEC
System - General
'6 NYCRR 372 Hazardous Waste Manifest Hazardous Waste ARAR NYSDEC
System and Related Standards -
for Generators, Transporters
and Facilities
6 NYCRR 373 Hazardous Waste Management ; Hazardous Waste ARAR NYSDEC
Facilities
6 NYCRR 375 Inactive Hazardous Waste Hazardous Waste ARAR NYSDEC
Disposal Site Remedial
Program
6 NYCRR 376 | Land Disposal Restrictions Hazardous Waste ARAR NYSDEC
6 NYCRR 608 Use and Protection of Waters Surface Water ARAR NYSDEC
6 NYCRR 617 and | State Environmental Quality All Media ARAR NYSDEC
618 Review
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Table 1-3 (continued)

POTENTIALLY APPLICABLE ACTION SPECIFIC ARARs/TBCs

SONIA ROAD LANDFILL
Citation/ Applicable Potential Regulatory
Reference Title Media ARAR/TBC Agency
6 NYCRR 621 Uniform Procedures All Media ARAR NYSDEC
6 NYCRR 624 Permit Hearing Procedures All Media ARAR NYSDEC
6 NYCRR 650 Qualifications of Operators of NA "~ ARAR NYSDEC
Wastewater Treatment Plants
6 NYCRR 663 Freshwater Wetlands - Permit Wetlands ARAR NYSDEC
Requirements
6 NYCRR 700-705 i Classifications and Standards Surface Water/ ARAR NYSDEC
of Quality and Purity Groundwater
6 NYCRR 750-758 | State Pollutant Discharge Surface Water/ ARAR NYSDEC
Elimination System Groundwater
Air Guide No. 1 Guideline for the Control of Air TBC NYSDEC
Toxic Ambient Air
4 Contaminants
Air Guide No. 29 Technical Guidance for Air TBC NYSDEC
Regulating and Permitting Air
Emissions from Air Strippers,
Soil Vapor Extraction Systems
and Cold-Mix Asphalt Units
Air Guide No. 41 Permitting for Landfill Gas Air TBC NYSDEC
Energy Recovery
TAGM HWR-4030 ; Selection of Remedial Actions | Hazardous Waste TBC NYSDEC
at Inactive Hazardous Waste
Disposal Sites
TAGM HWR-4031 : Fugitive Dust Suppression and Air TBC NYSDEC
Particulate Monitoring
Programs at Inactive
Hazardous Waste Sites
TAGM HWR-4046 | Determination of Soil Cleanup Soil TBC NYSDEC
' Objectives and Cleanup Levels
N/A Analytical Services Protocol All Media TBC NYSDEC
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Table 1-3 (continued)

POTENTIALLY APPLICABLE ACTION SPECIFIC ARARS/TBCs

SONIA ROAD LANDFILL
_ Citation/ Applicable Potential Regulatory
. Reference Title Media ARAR/TBC Agency
T TOGS 1.3.1 Waste Assimilative Capacity Wastewater TBC NYSDEC
Analysis & Allocation for Discharge
Setting Water Quality Based
Effluent Limits
r TOGS 1.3.1C Development of Water Quality Wastewater TBC NYSDEC
L Based Effluent Limits for Discharge
' Metals Amendment
i[ i TOGS 1.34 BPJ Methodologies Wastewater TBC NYSDEC
L Discharge
- TOGS 2.1.2 UIR at Groundwater Groundwater TBC NYSDEC
' Remediation Sites
TOGS 2.1.3 Primary & Principal Aquifer Groundwater TBC NYSDEC
- Determinations
- 29 CFR 1910.120 Hazardous Waste Operations NA ARAR USDOL
) and Emergency Response
| 40 CFR 122 EPA Administered Permit Wastewater ARAR USEPA
- Programs: The National Discharge
- Pollutant Discharge
Elimination System
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municipal solid waste landfills, is considered as a remedy for the site. This Presumptive Remedy
provides a final cover for the site consistent with the requirements of 6 NYCRR Part 360 with
variances under Part 360-1.7(c) and the NYSDEC TAGM “Accelerated Remedial Actions at
Class 2, Non-RCRA Regulated Landfills.” The objective of this feasibility study will also be to

meet the goal of this gnidance document, while again, considering planned use of the site.

The approach of a feasibility study is to initially develop remedial action objectives for
medium-specific or operable unit-specific goals to protect human health and the environment. The
goals consider the contaminants and contaminant concentrations (as determined by the remedial
investigation), the exposure routes and potential receptors (as determined by the baseline risk

assessment), and the acceptable contaminant or risk levels or range of levels.

In the initial phase of the feasibility study, identified remedial technologies which are not
technically applicable to contamination found, or are unproven and/or are not commercially
available, will be eliminated from further consideration. The technologies remaining after initial
screening will be assembled into remedial alternatives for evaluation. Screening of alternatives will
consider effectiveness, implementability, relative costs and compatibility with potential future land

use,

Screening of technologies includes a preliminary evaluation of effectiveness and
implementability in accordance with NYSDEC criteria. Effectiveness evaluation includes

consideration of the following:

1. The potential effectiveness of process options in handling the estimated areas or
volumes of contaminated media, and meeting the remediation goals identified by the
remedial action objectives;

2. The potential impacts to human health and the environment during the construction and
implementation phase; and

3. The proven effectiveness and reliability of the process with respect to the contaminants
and conditions at the site.
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Implementability includes both the technical and administrative feasibility of utilizing the
technology or alternative. Administrative feasibility considers institutional factors such as the
ability to obtain necessary permits for on-site or off-site actions, and the ability to restrict land use
based on specific remediation measures. Technical feasibility considers such aspects as the ability
to comply with SCGs, the availability and capacity of treatment, storage and disposal facilities, the
availability of equipment and skilled labor to implément the technology, the ability to design,
construct and operate the alternative, and acceptability to the regulatory agencies and the public.
Preliminary costs are considered at this stage of the feasibility study process for the purpose of

relative cost comparison among the alternatives.

The results of the screening process includes potentially viable technologies or
combinations of technologies/alternatives for the site which will be carried forward for detailed

evaluation.

The guidance requires that a feasibility study provide a detailed analysis of the potential
remedial alternatives based upon consideration of the following evaluation criteria for each

alternative.

¢ Threshold Criteria
- Compliance with applicable regulatory standards, criteria and guidelines
- Protection of human health and the environment
¢ Balancing Criteria
- Short-term impacts and effectiveness
- Long-term effectiveness and permanence
- Reduction in toxicity, mobility and/or volume of contamination
- Implementability

-  Cost
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In addition to the above listed Threshold and Balancing Criteria, the guidance also presents

the following modifying criteria:

» State acceptance

e Community acceptance
Provided below is a description of each of the feasibility study criteria.

Applicable federal and New York State SCGs are identified for this site to provide both
action-specific guidelines for remedial work at the site and contaminant-specific cleanup standards
for the alternatives under evaluation. In addition to action-specific and contaminant-specific
guidelines, there are also location-specific guidelines that pertain to such issues as restrictions on
actions at historic sites. These guidelines and standards are referenced in Section 1.4 of this
document and are considered a minimum performance specification for each remedial action

alternative under consideration.

Protection of human health and the environment is evaluated on the basis of estimated
reductions in both human and environmental exposure to contaminants for each remedial action
alternative. The evaluation focuses on whether a specific alternative achieves adequate protection,
and how site risks are eliminated, reduced or controlled through treatment, engineering or
institutional controls. An integral part of this evaluation is an assessment of long-term residual risks
to be expected after remediation has been completed. Evaluation of the human Health and
environmental protection factor is generally based, in part, on the findings of a site-specific risk
assessment. The risk assessment performed for this site incorporates the qualitative estimation of
the risk posed by carcinogenic and noncarcinogenic contaminants detected during the remedial
investigation. The results of the risk assessment performed for this site are presented in a separate

document entitled, “Qualitative Risk Assessment,” dated April 1998.
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Evaluation of short-term impacts and effectiveness of each alternative examines heaith and
environmental risks likely to exist during the implementation of a particular remedial action.
Principal factors for consideration include the expediency with which a particular alternative can be
completed, potential impacts on the nearby community and on-site workers, and mitigation
measures for short-term risks required by a given alternative during the necessary implementation

period.

Examination of long-term impacts and effectiveness for each alternative requires' an
estimation of the degree of permanence afforded by each alternative. To this end, the anticipated
service life of each alternative must be estimated, together with the estimated quantity and
characterization of residual contamination remaining on-site at the end of this service life. The
magnitude of residual risks must also be considered in terms of the amount and concentrations of
contaminants remaining following implementation of -a remedial action, considering the

persistence, toxicity and mobility of these contaminants, and their propensity to bioaccumulate.

Reduction in toxicity, mobility and volume of contaminants is evaluated on the basis of the
estimated quantity of contamination treated or destroyed, together with the estimated quantity of
waste materials prc;duccd by the treatment process itself. Furthermore, this evaluation considers
whether a particular alternative will achieve the irreversible destruction of contaminants, treatment

of the contaminants or merely removal of contaminants for disposal elsewhere.

Evaluation of implementability examines the difficulty associated with the installation
and/or operation of each alternative on-site and the proven or perceived reliability with which an
alternative can achieve system performance goals (primarily the SCGs discussed above). The
evaluation must examine the potential need for future remedial action, the level of oversight
required by regulatory agencies, the availability of certain technology resources required by each

alternative and community acceptance of the alternative.
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Cost evaluations presented in this document estimate the capital, and operation and
maintenance {(O&M) costs, including monitoring, associated with each remedial action alternative.

From these estimates, a total present worth for each option is determined.

Regulatory agency and community acceptance evaluates the technical and administrative
issues and concerns which the agencies or the community may have regarding each of the

alternatives.

1.6  Approach to Feasibility Study

Technical and Administrative Guidance Memorandum (TAGM) HWR-92-4044

(Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills) states that the RI/FS

process for Class 2 sites requires the identification and screening of remedial technologies;

- however, the TAGM indicates the process may be “somewhat simplified and accelerated” due to

the typical large size and composition of mixed waste landfills that are composed of primarily

A municipal solid waste. In this feasibility study technologies are organized, identified, and screened

by media as follows: waste/soil, landfill gas and groundwater. TAGM HWR-92-4044 also requires
consideration of a leachate collection system. However, at the Sonia Road Landfill, since the
landfill is unlined and waste extends vertically into the water table and the horizontal extent of the
waste is close to the property line in most portions of the site, leachate collection is not a viable

option, and therefore, is not evaluated further in this feasibility study.

In general, as discussed above, the Sonia Road Landfill is not highly contaminated. Under
current conditions and use, the site does not pose a significant threat to human health or the
environment. Waste and subsurface soil contamination at the site does not appear to be significantly
impacting groundwater, and soil vapor and surface soil contamination is very limited. Therefore,
while waste/soil remediation technologies are identified and evaluated, the focus of this feasibility
study is on evaluation of capping options as a Presumptive Remedy in accordance with TAGM

HWR-92-4044. Because of elevated levels of methane detected at the site and potential for off-site
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migration as a result of implementation of the Presumptive Remedy (capping of the landfill),

4

landfill gas collection and treatment is evaluated in conjunction with capping.

With regard to groundwater, although leachate impacts have been detected in the shallow
groundwater immediately downgradient of the landfill and in deeper groundwater downgradient of
the site, the 'impacts appear to be decreasing, likely the result of reduction of leachate concentration
due to the age of the landfill and natural attenuation in downgradient migration. Although this
leachate impacted groundwater does not pose a threat to human health or the environment,

remediation of leachate contaminated groundwater will be evaluated as part of the feasibility study

. to provide a comprehensive set of alternatives.

With respect to volatile organic chemical contaminated groundwater detected in the vicinity
of Sonia Road Landfill, although not attributed to the site, but to upgradient industrial sources,
remediation of groundwater impacted by VOCs will also be addressed in this feasibility study to

comprehensively address groundwater contamination in the study area.
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20 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

2.1 Introduction

In general, response actions which satisfy remedial objectives for a site include institutional,
containment, isolation, removal or treatment actions. In addition, United States Environmental
Protection Agency (USEPA) guidance under the Comprehensive Emergency Response,
Compensation and Liability Act (CERCLA) requires the evaluation and comparison of a No-Action
Alternative to the action alternatives. Each response action for each medium of interest must satisfy
the remedial action objectives for the site or the specific area of concern. Technologies and process «
options, which are available commercially and have been demonstrated successfully, are identified
in this feasibility study along with certain selected emerging technologies. The screening of process
options or technology types is performed by evaluating the ability of each technology to meet
specific remedial action objectives, technical implementability, and short-term and long-term
effectiveness. A discussion of selected response actions and their applicability to the Sonia Road
Landfill is provided below. Primary evaluation/screening of the response action and remedial
technologies will be based on technical effectiveness as it related to the site-specific characteristics
of the Sonia Road Landfill. However, where appropriate, consideration will also be given to

implementability and cost.
2.2 No Action

The No-Action Alternative will be considered, and as described above, will serve as a
baseline to compare and evaluate the effectiveness of other actions. Under the no-action scenario,
limited remedial response actions may be considered including site access restrictions, such as
placement of fencing around the areas of concern, posting of signs warning the public of the
presence of contamination, and monitoring. Monitoring would consist of periodic groundwater
sampling to evaluate changes over time in conditions at the site and to ascertain the level of any
natural attenuation which may occur or any increase in contamination which may necessitate further

remedial action. Natural attenuation {(under the No Action Alternative), as opposed to active
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remediation, relies on naturally occurring physical, chemical and biological processes (dilution,

dispersion and degradation) to reduce contaminant concentrations.
23 Institutional Controls

Institutional controls may include access restrictions and deed restrictions. Access
restrictions, such as eliminating access to the landfill by fencing and posting of signs, are
considered potentially applicable to the site. Deed restrictions could be imposed by the Town of
Islip to limit uses of and activities at the site. Current zoning for industrial use is institution control
to limit site use and activities. Additional restrictions could be developed by the Town in the case of
the Sonia Road Landfill, and could be implemented through the Town building permit approval
process. The implementation of the restrictions and the responsibility for enforcement would be
essentially with the Town of Islip. Deed restrictions, in addition to zoning, which prohibit/restrict

future use and development of the site would be a potentially applicable alternative for the site.
24  Groundwater Remediation Technologies

Treatment, collection and containment technologies, which could be applicable to
remediation of groundwater contaminated with volatile organic compounds and leachate
constituents are identified and evaluated below.

2.4.1 Extraction and Treatment

Extraction and treatment or “pump and treat” technologies are widely used for groundwater

remediation and/or containment.
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2.4.1.1 - Extraction Technologies

Extraction is a remedial technology generally used in combination with treatment
technologies to control and remove contaminants in groundwater. Two extraction technologies,

pumping wells and groundwater interceptor trenches, are described below.
2.4.1.1.1 - Wells

Technology Description: The use of wells to pump contaminated groundwater to the surface
for treatment is in wide use as a remedial technology. With this technology, contaminated
groundwater can be extracted for on-site or off-site treatment and disposal. Groundwater modeling

could assist in this effort to identify optimal pumping rates and well locations.

Initial Screening Results: Extraction wells represent a potentially viable technology for

remediation of groundwater at the Sonia Road Landfill. Therefore, this technology will be retained

for further evaluation.

2.4.1.1.2 - Interceptor Trenches

Technology Description: As opposed to wells, groundwater interceptor trenches have been

used successfully to extract groundwater in situations where the depth to groundwater is shallow,
contamination is limited to the upper portion of the aquifer and soils can be excavated without

causing structural damage and interfering with underground utilities.

Initial Screening Results: Due to the depth to groundwater contamination at the Sonia Road

Landfill (approximately 90 feet), the use of groundwater interceptor trenches will not be considered

further.
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2.4.1.2 - Treatment Technologies

Once extracted, contaminated groundwater must be treated to meet discharge standards.
Treatment technologies include biological, chemical and physical processes. A number of these

technologies are described below.

2.4.1.2.1 - Air Stripping

Technology Description: Air stripping involves a process by which volatile organic

compounds are partitioned from groundwater by greatly increasing the surface area of the
contaminated water exposed to air. Types of aeration methods include packed towers, diffused
aeration, tray aeration and spray aeration. Air stripping is a widely used, proven and commercially

available technology.

The applicability and effectiveness of air stripping will depend on the potential for inorganic
or biological fouling of the equipment. Clogging of the stripping column packing material due to
inorganics in the groundwater (especially dissolved ferrous iron, which precipitates out as insoluble
ferrous hydroxide species upon aeration) and biofouling are common problems if not taken into
consideration during the design phase. In addition, the Henry’s Law constant of the VOCs in the

water stream will determine the effectiveness of air stripping.

Initial Screening Results: Air stripping represents a potentially viable technology for

treatment of extracted groundwater at the Sonia Road Landfill. Therefore, this technology will be

retained for further evaluation.

2.4.1.2.2 - Carbon Adsorption (Liquid Phase)

Technology Description: Carbon adsorption involves a process by which groundwater is
pumnped through a series of canisters containing activated carbon to which dissolved contaminants

adsorb. The technology requires periodic replacement or regeneration of saturated carbon. Carbon
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adsorption (liquid phase) is a widely used, proven and commercially available technology. The
applicability and effectiveness of carbon adsorption may be limited by the presence of certain
compounds which can foul the system, high contaminant concentration levels and the physical

properties of the contaminants, among other factors.

Initial Screening Results: This technology has been very effective in the removal of VOCs

from contaminated groundwater, and therefore, will be retained for further evaluation.

2.4.1.2.3 - Oxidation

Technology Description: Ultraviolet (UV) radiation, ozone and/or hydrogen peroxide may

be used to destroy contaminants as groundwater flows into a treatment tank. An ozone destruction
unit is used to treat off-gas from the treatment tank. UV oxidation is a commercially available

technology which is effective in the treatment of volatile and semivolatile organic compounds.

Initial Screening Results: Oxidation is a potentially viable technology for treatment of
extracted groundwater at the Sonia Road Landfill. Therefore, this technology will be retained for

further evaluation.

2.4.1.2.4 - Biological Treatment

Technology Description: Typically, this technology involves the introduction of

groundwater into biological treatment units where enzymes and microorganisms decompose
organic contaminants into carbon dioxide, water and nonhazardous by-products. Supplemental
nutrients may be added to assist the biological process. Biological treatment occurs at the rate of
decomposition, which may be low. Biodegradation may also be accomplished in situ through the

same biological processes.

Initial Screening Results: Biological treatment is generally less effective than available

alternative technologies on chlorinated organic contaminants which are present in the groundwater
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at the Sonia Road Landfill. Therefore, this technology will not be considered further for this

purpose but will be retained for evaluation as a potential technology for nitrogen removal.

2.4.1.2.5 - Reverse Qsmosis

Technology Description: Osmosis is a process which occurs when two solutions of different

solute concentrations reach an equilibrium across a semi-permeable membrane. The solvent (water
in this case) will naturally flow from the less concentrated solution into the more concentrated
solution. To reverse this process, the solution with the high concentrations must be pressurized to a
level higher than the osmotic pressure. At sufficiently high pressures, usually 200 to 800 pounds per
square inch (psi), the water will flow out of the more concentrated solution, leaving the
contaminants trapped on the other side of the semi-permeable membrane. The volume of the
concentrated waste is generally 10 to 20% of the feed volume. This concentrated waste will require
additional treatment. Reverse osmosis has been demonstrated to be effective for treatment of
brackish waters, aqu‘eous inorganic wastes and radionuclides, and recent findings indicate that it is
useful in removing some specific organic compounds from solution. The effectiveness of this
process is highly dependent on the chemical composition of the waste solution to be treated and the

characteristics of the membrane.

Initial Screening Results: Since more effective and proven methods for treatment of volatile
organic and inorganic contaminants are readily available and large volumes of reject water would
be generated, reverse osmosis will not be considered further.

2.4.1.2.6 - Filtration

Technology Description: Filtration is a process in which suspended and colloidal particles,

which are not readily settleable, are removed from water by physical entrapment on a media. Fluid
- flow through the filter media may be accomplished by gravity or it may be pressure induced. Beds
of granular material, such as sand and anthracite, are commonly used filters in groundwater

treatment. Other types of filters include vacuum filters, plate and frame filters, and belt filters.
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These are often used to dewater sludges produced by processes like sedimentation and chemical
precipitation. Packed beds of granular material are usually backwashed to remove the filter cake.
The collected solids will réquire disposal and costs will depend on whether the material is

hazardous or nonhazardous.

Initial Screening Results: Filtration is used to remove suspended solids and colloidal

particles as part of a water treatment process, and therefore, will be retained for further

consideration as part of an overall treatment process for extracted groundwater.

2.4.1.2.7 - Jon Exchange

Technology Description: Ion exchange is a process in which ions are removed from solution
by exchange with non-toxic ions supplied by the ion exchange material. Inorganic compounds can
be removed by this process. Generally, a train of resin beds in series containing different resins for
cation and anion removal are used. The beds must be monitored for breakthrough and must be
regenerated using a wide variety of regeneration chemicals which may themselves be hazardous.

JTon exchange can be used both as a pretreatment and as a polishing step.

Initial Screening Results: The ion exchange process may be suitable for the removal of

inorganic compounds from extracted groundwater as part of an overall water treatment alternative.

Therefore, this technology will be retained for further consideration.

2.4.1.2.8 - Chemical Precipitation and Clarification

Technology Description: Precipitation is a physical and chemical technique that can be used

to remove metals from an aqueous stream. The metals can be precipitated out of solution by
changing the chemical equilibrium of the solution. This is generally achieved by adding a chemical
that reacts directly with the contaminant to form an insoluble settleable product. When used prior to
other treatment technologies, this process eliminates the probability of reduced efficiency due to

dissolved metals precipitation during later phases of treatment. The pH can be adjusted to optimize
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the precipitation process. Metals can be precipitated as hydroxides, carbonates and sulfides. Typical
precipitating agents include calcium oxide, caustic soda, sodium sulfide, ferrous sulfide and

hydrogen sulfide gas.

Initial Screening Results: Chemical precipitation may be utilized for the- removal of
inorganics as part of an overall groundwater treatment process, and therefore, this technology will

be retained for further consideration.

24.1.3 - Diséharge Management

Groundwater extraction and treatment systems will generate a treated wastewater discharge
requiring proper management and disposal. Several discharge management options are identified
below. In addition, many of the treatment processes produce residuals that required treatment

and/or disposal.

2.4.1.3.1 - Discharge to Publicly Owned Treatment Works'

Technology Description: Under this option, treated, pretreated and untreated discharge

would be routed to the nearest sewer system. The effluent would have to meet the discharge
requirements of the Publicly Owned Treatment Works (POTW). With regard to the Sonia Road
Landfill site, the POTW is the Southwest Sewer District.

Initial Screening Results: Discharge to the sewer system represents a potentially viable

option for disposal of treated groundwater assuming the POTW requirements can be met, and
therefore, this technology will be retained for further evaluation. Among other considerations
evaluation of the distance and routing to the nearest sewer lines, and available capacity of existing

sewer lines and the POTW will be required.
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2.4.1.3.2 - Off-site Transp_ ortation and Disposal of Treated Discharge

Technology Description: This option involves on-site storage and subsequent transport and

off-site disposal of treated groundwater.

Initial Screening Resuits: Due to the excessive storage and handling requirements

associated with the large volumes of water anticipated, this option will not be considered further.

2.4.1.3.3 - Discharge to Surface Water

- Technology Description: Discharge to surface water would entail obtaining a SPDES permit

which would require treatment to discharge standards along with routine monitoring of the
discharge. In addition, construction of pipe would be required to convey the treated discharge to the

receiving surface water (e.g., Sampawams Creek).

Initial Screening: This option will be retained for further evaluation which would include,

among other things, evaluation of routing for the conveyance system to the receiving water body

and the potential for meeting all of the requirements of a SPDES permit.

2.4.1.3.4 - Recharge/Reinjection

Technology Description: Recharge/reinjection options include discharge of treated

groundwater to a recharge basin, injection wells or leaching pool(s). Again a SPDES permit would
be required. This option if implemented on or near the site would have to be evaluated with respect

to potential impact on the groundwater extraction strategy being implemented.
Initial Screening: This option will not be retained for evaluation since there is little or no

area for recharge basins or leaching pools on-site or off-site, and recharge via injection wells in the

vicinity of the landfill would interfere with groundwater remediation, if required.
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2.4.2 In-Situ Treatment

In-situ treatment technologies for remediation of groundwater involve both proven and

“emerging” techniques, as described below.

2.42.1 - In-Well Air Stripping

Technology Description: In-well air stripping is a process by which air is injected into a

well, lifting contaminated groundwater in the well and allowing additional groundwater flow into
the well. Once inside the well, the volatile organic compounds in the contaminated groundwater are
transferred from the water to air bubbles which rise and are collected at the top of the well by vapor
extraction. The partially treated groundwater is not brought to the surface, but rather, it is forced
into the saturated or unsaturated zone, and the process is repeated. As groundwater circulates
through the treatment system in situ, contaminant concentrations are reduced. In-well air stripping

is an emerging technology.

Initial Screening Results: Although there is concern regarding clogging of the screens with

iron and iron bacteria, as well as adequate treatment utilizing groundwater recirculation, in-well air
stripping represents a potentially viable technology for removal of volatile organic compounds
without any aboveground water discharge. Therefore, this technology will be retained for further

consideration.

2.4.2.2. - Air Sparging

Technology Description: Air sparging involves injecting air into a saturated matrix in order
to create an underground stripper that removes contaminants through volatilization. The technology
is designed to operate at sufficient air flow rates in order to effect volatilization as opposed to the
lower air flow rates used to increase groundwater oxygen concentrations to stimulate
biodegradation. Air sparging must operate in conjunction with a soil vapor extraction (SVE) system

that captures volatile contaminants in the unsaturated zone as they are stripped from the saturated
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zone. Air sparging is a widely used, proven commercially available technology; however, the

applicability and effectiveness of the process is limited by the depth of contamination and geology.

Initial Screening Results: The depth to groundwater contamination at the Sonia Road
Landfill (approximately 90 feet) would limit the ability to effectively capture the volatile

contaminants released during air sparging. Therefore, this technology will not be considered further.

2.4.2.3 - Oxygen Enhancement with Air Sparging/Bioremediation

Technology Description: Oxygen enhancement with air sparging (or “bio-sparging™)
involves injecting air under pressure below the water table to increase groundwater oxygen
concentrations and enhance the rate of biological degradation of organic contaminants by naturally
occurring microbes. Bio-sparging increases mixing in the saturated zone, which increases the
contact between groundwater and soil. The ease and low cost of installing small-diameter air
injection points allows considerable flexibility in the design and construction of a remediation
system. Oxygen enhancement with air sparging is a full-scale commercially available technology.
However, the applicability and effectiveness of the process may be limited by the potential for
migration of vapors through the vadose zone and release into the atmosphere or subsurface

structures.

Initial Screening Results: Biosparging represents a potentially viable technology for in-situ
treatment of volatile organic compounds at the Sonia Road Landfill, and therefore, this technology

will be retained for further consideration.

2.4.2.4 - Dual Phase Extraction

Technology Description: Dual phase extraction technologies involve applying a high
vacuum system to simultaneously remove liquid (groundwater) and gas (volatile vapors) from low
permeability or heterogeneous formations. The vacuum extraction well includes a screened section

in the zone of contaminated soils and groundwater. As the vacuum is applied to the well, soil vapor
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is extracted and groundwater is entrained by the extracted vapors. Once above grade, the extracted
vapors and groundwater are separated and treated. Dual phase extraction is a full-scale

commercially available technology.

Initial Screening Results: Due to the depth of VOC-contaminated groundwater at the Sonia

Road Landfill, dual vapor extraction is not applicable and, therefore, will not be considered further.

2.4.2.5 - Oxygen Enhancement with Hydrogen Peroxide

Technology Description: Oxygen enhancement with hydrogen peroxide involves the use of
a dilute solution of hydrogen peroxide which is circulated throughout a contaminated groundwater
zone to increase the oxygen content of groundwater and enhance the rate of aerobic degradation of
organic contaminants by naturally occurring microbes. For best results, factors that must be
considered include redox conditions, saturation rates, presence of nutrient trace elements, pH,
temperature and permeability of the subsurface materials. Oxygen enhancement with hydrogen

peroxide is a full-scale commercially available technology.

Initial Screening Results: Oxygen enhancement with hydrogen peroxide represents a

potentially viable technology for in-situ treatment of volatile organic compounds, and therefore, this

technology will be retained for further consideration.

2.4.2.6 - Passive Treatment or Reactive Walls

Technology Description: The use of passive treatment or reactive walls involves installing a

permeable reaction wall across the flow path of a contaminant plume, allowing the plume to
passively move through the wall. Typically, the contaminants are degraded by reactions with a
mixture of porous media and a metal catalyst. The use of passive treatment walls is an ernerging
technology which is applicable only in relatively shallow aquifers, because a trench must be

constructed down to the level of the bedrock or a low permeability geologic unit in order to install
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the reactive wall. In addition, passive treatment walls are often only effective for a short time

because they lose their reactive capacity, requiring replacement of the reactive medium.

Initial Screening Results: Due to the depth to groundwater contamination and the depth to

the clay layer at the Sonia Road Landfill (approximately 90 feet), reactive walls will not be

considered further.

2.4.2.7 - Funnel and Gate

Technology Description: Another emerging passive groundwater remediation technology,
that is very similar to and incorporates the treatment/reactive wall technology, is the funnel-and-
gate system. Like treatment walls, the funnel-and-gate system includes the installation of a
permeable wall containing a mixture of porous media and treatment media which degrade the
contaminants in groundwater and allow the treatment water to passively move through the wall.
However, the primary difference between the two technologies is that the funnel-and-gate system
includes the installation of low permeability or impermeable cut-off walls (or “funnels”) such as
slurry or sheet pile walls in the path of the contaminated groundwater or plume which direct or
“funnel” the contaminated groundwater to a treatment/reactive wall (or *gate”). The “gate”
passes the contaminated groundwater through the treatment wall, which then remediates the

groundwater.

Advantages and disadvantages of the funnel-and-gate technology are similar to those of
treatment walls. However, slurry walls, sheet piling and other materials that are used to form the
funnel are often easier and/or more economical to install than the treatment walls. Therefore,
construction of funnel-and-gate systems may be less costly than treatment wall systems

depending upon the application.
Initial Screening Results: Similar to passive treatment walls, the containment walls

necessary to construct a funnel and gate treatment system must extend to the depth of the

contaminated groundwater and be keyed into a low permeability geologic unit to cut off
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groundwater flow. Due to the depth to groundwater contamination and the clay layer at thé Sonia
Road Landfill (approximately 90 feet), the funnel and gate technology will not be considered

further.
2.4.3 Containment Barriers

Technology Description: Containment barriers include subsurface structures such as a

vertically excavated trench that is filled with a slurry or grout or sheet pile walls. Most commonly a
slurry, usually a mixture of bentonite and water, is used. The slurry hydraulically shores the trench
to prevent collapse and forms a low permeability barrier to impede groundwater flow. Containment
barriers are often used where the waste mass is too large for practical treatment and where soluble
and mobile constituents pose an imminent threat to a source of drinking water. Containment

barriers are a full-scale commercially available technology.

Initial Screening Results: Similar to the evaluation of funnel and gate technology due to the

depth to groundwater contamination and the clay layer at the Sonia Road Landfill (approximately

90 feet), sturry walls will not be considered further.

2.4.4 Natural Attenuation

Technology Description: Natural attenuation is an alternative whereby natural subsurface

processes such as dilution, dispersion, volatilization, biodegradation, adsorption and chemical
reactions with subsurface materials are allowed to reduce contaminant concentrations to
acceptable levels. Consideration of this option requires groundwater modeling and evaluation of
contaminant degradation rates to determine feasibility, and special approvals may be needed. In
addition, groundwater sampling and analysis must be conducted throughout the process to
confirm that attenuation is proceeding at a rate consistent with meeting groundwater cleanup
objectives and that any potential receptors will not be impacted. Several disadvantages of natural
attenuation include: intermediate degradation products may be more mobile and more toxic than

the original contaminant; it should be used only in low-risk situations; it should be used only
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where there are no potential impacts on receptors; contaminants may migrate before they are

degraded; regulatory agency acceptability is poor; and community acceptability is poor.

Initial Screening Results: This alternative will not be retained for further evaluation.

2.4.5 No Action

Technology Description: For groundwater, the no-action alternative would be utilized in

situations where source control activities have been undertaken, and although there may be
residual groundwater contamination, the extent may be limited and there is no significant threat
to human health or the environment caused by these residuals. This alternative may be applicable
where the source area would be remediated (i.e., on-site remediation of soil and groundwater
contamination), natural attenuation of the contamination would be expected to occur and long-
term monitoring would continue. The no-action alternative would not be applicable to sites

where there are potential receptors or where natural attenuation is not expected to occur.

Initial Screening Results: The no-action alternative would not be applicable due to the
need for groundwater remediation to mitigate the potential for migration of contaminants and
impairment of the groundwater resources. However, as discussed in Section 2.2, the no-action
alternative must be considered in order to serve as a baseline to compare and evaluate the
effectiveness of other action alternatives. Therefore, the no-action alternative will be retained for

further consideration.
2.5  Waste/Soil Remediation Technologies

2.5.1 Isolation/Containment

Potentially applicable isolation and containment technologies include surface barriers, such

as permeable covers and low permeability caps. These technologies are designed to prevént direct
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contact with and migration of contaminants from the area of concern and do not provide any
treatment for the isolated/contained waste or contaminated soil. Various forms of surface barriers
currently exist to significantly reduce the infiltration of precipitation into waste and contaminated

soil, and minimize surface runoff and contact with contaminated material.

Low permeability caps have an advantage over permeable covers in that these technologies
would limit infiltration by precipitation in addition to mitigating direct contact with contaminated
material. However, low permeability caps are more costly, require a sloped surface to promote
runoff and may preclude/limit the use of the capped area and require additional maintenance. In
addition, low permeability caps will often cause off-site .subsurface migration of landfill gases,
while permeable covers will allow the on-site escape of gases to the atmosphere. The following is a

discussion of various low permeability and permeable caps.

2.5.1.1-RCRA Cap

Technology Description: This technology consists of constructing a cap over contaminated

materials as defined in the Resource Conservation and Recovery Act (RCRA) Subpart N, 40 CFR
264.300. These caps are applicable to landfills specifically used for the disposal of hazardous
wastes, whereas the Part 360 cap as described below is more applicable to municipal solid waste
landfills that may have received some hazardous waste. The cap would prevent direct contact with
waste and contaminated soil, and would minimize infiltration of precipitation through waste and
contaminated soil and further contamination of groundwater. It would also eliminate contaminated

runoff.

A RCRA cap consists of three sections. The top section consists of a 2-foot vegetated
topsoil and a soil layer. A geotextile is placed between the top section and middle section. The
middle section contains a 1-foot sand and gravel filter which prevents clogging of the underlying
drainage layer. The bottom section is a flexible membrane liner (FML) which overlies and protects

a second low permeability 2-foot compacted soil/clay layer. The thickness (5 feet), maintenance
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requirements and slope (typically a minimum of 4%) of this type of cap would preclude many

potential future land use options.

Initial Screening Results: This type of cap will provide significant protection from

infiltration of precipitation into the contaminated subsurface and provides additional protection
over other types of low permeability caps presented below. However, because of its very high cost
and other less costly caps being nearly as effective, this technology will not be retained for further

consideration.

2.5.1.2 - Part 360 Cap

Technology Description: This technology consists of constructing a cap over waste

materials as defined in 6 NYCRR Part 360. This cap consists of a four-layered system comprised
of a vegetated topsoil upper layer, underlain by a drainage/barrier protection layer followed by a
low permeability layer (107 em/sec) comprised of clay (18 inches) or a flexible membrane liner
(FML), followed by a gas venting layer. The thickness of the multimedia cap with a FML is 2 to
3 feet. Similar to the RCRA cap described above, this cover also mitigates direct contact with waste
and contaminated soil, infiltration of precipitation and runoff of contaminants. The thickness,
required maintenance and slope of the cap (minimum 4%) would also significantly reduce

utilization of the capped area.

Initial Screening Results: Since this type of cap provides for adequate containment/isolation

of waste and contaminated soil, this technology will be considered further as a presumptive remedy.

2.5.1.3 - Pavement/Structure Cap

Technology Description: An asphalt or concrete structure surface would significantly reduce

the amount of infiltration into and contact with waste and contaminated waste and soil, as well as
surface runoff of contaminants from the site. In addition, it could be implemented as part of site

development, such as construction of buildings and asphalt parking areas. Efforts may need to be

+ 1445\m1124702.doc(R15) 2.17



o

undertaken to design app_ropriate drainage systems to redirect surface runoff that currently infiltrates
the area. This type of cover, which would be about 1 1/2 to 2 feet in thickness, would not be as
thick as the RCRA cap (5 feet) or the multimedia cap (2 to 3 feet), and the slope could be reduced
to 2% to promote runoff. Maintenance would be required in order to ensure that cracks due to

weathering, settlement or traffic are repaired.

Initial Screening Results: Since this cover has not been acceptable to NYSDEC as a landfill

cap, this technology will not be considered further.

2.5.1.4 - Semi-permeable Cover

Technology Description: This technology, which is an allowable Part 360 variance under

the NYSDEC Regulatory Relief Initiative for closure of municipal solid waste landfills, provides
for the placement of an 18-inch semi-permeable soil cover (10” cm/sec hydraulic conductivity).
This type of cover would mitigate direct contact with waste and contaminated soil, and runoff of
contaminated surface soil. While it would not eliminate infiltration of precipitation through the
landfill" waste, with surface grading to promote drainage off the landfill site, this type of cover

would reduce infiltration of precipitation and generation of leachate.

Initial Screening Results: Limited infiltration through a semi-permeable cover may continue
to impact groundwater, which is a Sole-source Aquifer, and would likely not be acceptable to the

regulatory agencies. Therefore, this technology will not be considered further.

2.5.1.5 - Permeable Cover

Technology Description: This technology provides for the placement of a 2-foot soil

(>10"° cm/sec hydraulic conductivity) and/or gravel cover. This type of cover would mitigate direct
contact with waste and contaminated soil, and runoff of contaminated surface soil; however, even
with grading of the landfill surface, in particular with regard to the shallow slopes anticipated for

the Sonia Road Landfill, it would not substantially reduce infiltration of precipitation.

¢ [445un1124702.doc(R15) 2-18



Initial Screening Results: Infiltration through a permeable cover would likely result in

continued impact to groundwater and would likely not be acceptable to the regulatory agencies.

Therefore, this technology will not be considered further.

2.5.2 Excavation, Off-Site Treatment and Disposal

Technology Description: Off-site disposal would require excavation of waste and
contaminated soil and transportation to an approved/permitted secure landfill or incinerator. Pre-
treatment may be required in order to meet land disposal restriction. In addition, large excavations
may require construction of structural supports, such as sheeting, and vapor and particulate

emission controls may also be required.

Initial Screening Results: Due to the large quantities of waste and soil excavation which

would be required at the Sonia Road Landfill, and resulting very high cost, excavation and, off-site

disposal does not represent a practical option, and therefore, will not be considered further.
2.5.3 Soil Treatment

There are a number of demonstrated/commercially available technologies for the treatment
of contaminated soil. Some treatment technblogies can be performed in situ and other technologies
require treatment of the soil ex situ. Ex situ soil treatment processes would require excavation of
the soil prior to treatment. Therefore, similar problems regarding excavation, as discussed above in
Section 2.5.2, would be encountered. Provided below is a discussion of a number of soil treatment
technologies including bioremediation, solvent/acid extraction, soil washing, thermal

separation/desorption and in situ soil flushing.

+ 1445m1124702.doc(R15) 7-19



—

2.5.3.1 - Bioremediation

Technology Description: Bioremediation is a process in which microorganisms degrade
organic contaminants. The degradation of the contaminants is accomplished by metabolizing the
contaminants and either using them as a source of carbon or energy, or possibly not as a source of
nutrients at all. Microorganisms can adapt to degrade synthetic compounds depending upon
whether or not the compound is toxic, or whether or not it is in high enough concentration to
support microbial growth. Many different methodologies have been utilized to identify
applicable microorganisms, including isolation of pure strains from current contaminated
situations to utilizing genetic engineering to produce a microorganism capable of degrading a
specific compound. Bioremediation also comprises the stimulation of indigenous

microorganismes.

Bioremediation is effective for the treatment of organic materials, such as volatile organic
compounds (VOCs) and semivolatile organic compounds (SVOCs), and is not effective in
treatment of inorgarﬁcs, such as heavy metals. In situ bioremediation generally requires the
addition of nutrients, oxygen, moisture and possibly the addition of microbes to the soil through
wells or spread on the surface for infiltration into the contaminated material. Ex situ
bioremediation requires the addition of water and nutrients, as well as possibly microbes, to
excavated soils and rotating the soils to introduce oxygen and provide adequate contact to allow

degradation of the chemicals.

One of the most important factors effecting bioremediation is the ability to biodegrade the
waste contaminants. In addition, the solubility of the contaminant is also an important factor. A
chemical that is tightly adsorbed onto the particle surface or has a very low diffusivity through

the aqueous medium can prolong the treatment time.

Initial Screening Results: Bioremediation would not be applicable to the heterogeneous

waste material in the Sonia Road Landfill, and therefore, will not be considered further.
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2.5.3.2 - Solvent/Acid Extraction

Technology Description: The solvent extraction process, as it applies to soil remediation,

utilizes a solvent to extract organic components from a solid matrix into a liquid solution. The
process typically utilizes a single vessel in which the solvent is placed into contact with
excavated soil. The solvent is then recovered and recycled, and the extracted organic and/or
inorganic contaminants are either disposed or recycled. The decontaminated soils can be
backfilled on-site or landfilled depending on removal efficiencies of the process and/or land
disposal restrictions. Extraction solvents are not currently available for all contaminants and

extraction efficiencies may vary for different types of soils and levels of contaminants.

One of the limitations of the solvent/acid extraction technology is that soils containing
more than 20% moisture must be dried prior to treatment because excess water dilutes the
solvent, reducing contaminant solubilization and transport efficiency. Solvent/acid extraction
would require excavation and possibly extensive handling/ drying of waste and soils. Once
removed and treated, there would still be the residuals requiring additional treatment, such as

stabilization or off-site disposal.

Initial Screening Results: Due to the extensive excavation and handling requirements

which would be associated with solvent/acid extraction and likely in effectiveness in treating the

heterogeneous waste in the Sonia Road Landfill, this alternative will not be considered further.

2.5.3.3 - Soil Washing

Technology Description: Soil washing technologies physically separate soils so that the

contaminants, which are primarily associated with the fine size fraction of the soil, are separated
from the uncontaminated larger size fraction. The washing fluid may be composed of water
and/or a surfactant capable of removing the contaminants from the soil. Either a solid-solid or
liquid-solid separation is conducted where the contaminant can be leached by the fluid, or the

contaminant is stripped from the particles with which it is associated. Soil would require
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excavation prior to treatment, and therefore, would have similar problems with regard to

excavation, as discussed above.

The products of the soil washing process are clean soil, wash water containing an oily
phase, dissolved contaminants and/or precipitated solids, and a finer fraction containing adsorbed
organics and precipitated soils. The result is high levels of contaminants concentrated into a
relatively small volume of material, thereby simplifying the ultimate treatment or disposal of the
contaminated media. Soil washing technologies can be effective for removing organics and
inorganics from the soils depending on contaminant concentrations, soil characteristics and

process capability.

Initial Screening Results: In addition to the extensive waste excavation/handling which
would be required to implement soil washing, the complex soil/waste mixtures in the landfill would
make it difficult to formulate an effective washing fluid. As a result, soil washing will not be

considered further.

2.5.3.4 - Thermal Separation/Desorption

Technology Description: Thermal separation processes have proven effectiveness in

removing PCBs, volatile organic compounds, semivolatile organic compounds and some heavy
metals from soil by volatilization. The contaminants are condensed and the condensate is typically
treated or disposed of off-site. The concentrations of organic compounds in the soil are typically
reduced to levels at which the soil could be backfilled on-site. Unlike solvent extraction, this
process would not typically be affected by soil moisture content, although soil moisture content

greater than 40% may reduce the process efficiency.

Initial Screening Results: Due to the extensive amount of soil/waste excavation and

handling associated with thermal separation/desorption, this technology will not be considered

further.
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2.5.3.5 - In Situ Soil Washing (Soil Flushing)

In situ soil washing is a process by which water or water containing a surfactant is applied
to the unsaturated soil or injected into the groundwater to raise the water table into the
contaminated soil zone. The process includes extraction of the groundwater and treatment/removal

of the leached contaminants before the water/groundwater is recirculated.

The technology has been developed to treat nonhalogenated volatile orgar;ic compounds
and inorganics. It may also be applicable to treat semivolatile organic compounds, fuels and
pesticides. The technology is only applicable at sites in which flushed contaminants and soil
flushing fluid can be contained and recaptured. Therefore, a low permeability boundary is generally

required.

Initial Screening Results: Since the geology of this area regarding the requirement for a low
permeability “floor” does not appear suitable for use of this technology and there is no system to
collect the wash water unless all the waste and soil is excavated and replaced, this technology will

not be considered further.

2.5.4 Solidification and Stabilization

Solidification technologies may significantly reduce the mobility of inorganic hazardous
wastes, but typically do not reduce the toxicity or volume of the wastes. These technélogies may not

be considered as a permanent remedy.
2.5.4.1 - Solidification

Technology Description: Solidification technologies generally utilize a cementitious matrix
to encapsulate contaminants, thereby reducing their potential for leaching. These technologies treat
contaminated soil or waste with Portland cement, cement kiln, pozzolans, etc., to produce a stable

material. The solidified material experiences a volume increase, generally in the range of 10 to
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30%. If the solidification process is performed on-site, the stabilized material could be disposed on-

site. This technology results in significant volume increases.

Initial Screening Results: Solidification of the waste/soil in the landfill would require

extensive material excavation and handling and would result in a significant volume increase.
Although there are in-situ solidification techniques, because of the heterogeneous nature of the

wastes buried at the Sonia Road Landfill, this technology will not be considered further.
2.5.4.2 - Stabilization/Chemical Fixation

Technology Description: In contrast to solidification, the chemical fixation technologies
utilizes a process which involves more than immobilization. The process utilizes standard
solidification processing; however, the volume expansion and the associated dilution are
minimized. The process can be customized to form materials ranging from pebble-sized granules to
solid concrete. Volume expansions are usually in the 10 to 20% range. Volatilization of organics
would likely not occur due to the low heat of reaction. Although the contaminants would be “fixed”
and, once treated, would not exceed TCLP levels, the total concentrations of the contaminants of
concern would likely not change. Therefore, although the contaminants may not leach into the
groundwater, the soil would still possibly be a human health and environmental risk. Some type of

low permeability cover over the material would likely be required.

Initial Screening Results: Similar to solidification, implementation of this technology would

involve extensive material excavation and handling and would result in a volume increase. In
addition, the heterogeneous nature of the wastes at the Sonia Road Landfill would preclude in-situ

stabilization. Therefore, this technology will not be considered further.
255 No Action

Technology Description: For soil, the no-action alternative would be utilized in situations

where, although there may be residual soil contamination, there is no significant threat to human
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health or the environment. This alternative may be applicable to sites where there is no

significant groundwater contamination and natural attenuation would be expected to occur.

Initial Screening Results: Based on the above, the no-action alternative would not be

applicable to the Sonia Road Landfill due to the presence of waste which results in the potential
for groundwater contamination. However, as stated previously, the no-action alternative must be
considered in order to serve as a baseline to compare and evaluate the effectiveness of other

action alternatives. Therefore, the no-action alternative will be retained for further consideration.
2.6  Landfill Gas Remediation Technologies

Presented in this section is a description of full-scale commercially available technologies
for the collection and treatment of landfill gas. The technologies identified below represent
potential options for treatment of landfill gas, which has been extracted/collected from the landfill
via a system of wells and piping connected to a blower station. Volatile organic compounds are the
primary constituents of extracted/collected landfill gas for which treatment would be required.

2.6.1 Collection

Potential landfill gas collection technologies are described and screened below.

2.6.1.1 - Perimeter Collection Wells

Technology Description: A perimeter landfill gas collection system generally comprises a

series of wells, either horizontal or vertical, installed around the perimeter of the landfill to intercept
subsurface gas migration, The wells are connected by a piping network to a vacuum blower station
which induces a negative pressure at the well heads. The landfill gas exhausted from the blower

station may be discharged to the atmosphere or treatment may be required.
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Initial Screening Results: Since the use of wells to implement perimeter landfill gas

collection is a well-proven technology, it will be retained for further evaluation. In particular,
vertical wells would be appropriate for the Sonia Road Landfiil due to the depth to groundwater

being approximately 20-25 feet.
2.6.1.2 - Perimeter Trenches

Techﬁology Description: Perimeter trenches represent an alternate means to intercept
landfill gas and minimize off-sité subsurface migration. These trenches are filled with a material to
collect the gas. Generally, trenches are constructed down to the water table or the depth of waste,
whichever is shallower. These trenches are generally employed to passively collect and vent landfill

gas.

Initial Screening Results: Depth to groundwater at the Sonia Road Landfill is generally 20
feet or greater, and in many parts of the site fill material extends to the landfill perimeter. Therefore,
installation of perimeter trenches as a gas migration control option does not represent a viable

option and will not be given further consideration.
2.6.1.3 - Passive Vents

Technology Description: Passive vents typically consist of shallow wells installed in the

landfill mass in conjunction with construction of a low permeability landfill cap in order to provide
a means for release of gas pressure beneath the cap. The landfill gas is passively discharged through

the well heads to atmosphere as a result of natural pressure and/or concentration gradients.

Initial Screening Results: Passive vents are a widely used, well proven means of releasing

gas from capped landfills and, therefore, will be retained for further evaluation.
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2.6.1.4 - Recovery Wells

Technology Description: Recovery wells are frequently installed directly into a landfill to

prevent uncontrolled release of landfill gas to the atmosphere, minimize off-site subsurface gas
migration and/or prevent gas buildup beneath a capping system. Similar to a perimeter collection
system, the fecovery wells are connected to a series of pipes and a vacuum blower station which
induces a negative pressure at the well heads thereby extracting the gas from the landfill mass.
Treatment is sometimes required prior to discharge of the recovered landfill gas to atmosphere in
order to prevent potential safety and health hazards, as well as odor nuisances. Recovery wells are

instailed in landfills for the purpose of gas control and/or generation of electricity. -

Initial Screening Results: Use of recovery wells is a well proven technology for preventing
uncontrolled landfill gas emissions, minimizing subsurface gas migration and preventing buildup of
landfill gas beneath a capping system. Therefore, this technology will be retained for further

evaluation.

2.6.2 Treatment

2.6.2.1 - Thermal Oxidation

Thermal oxidation is the process of oxidizing gas by thermal processes to produce carbon
dioxide and water. Thermal oxidation can occur with or without energy recovery. Thermal
oxidation without energy recovery can take place in either an open or enclosed flare or thermal
(fume) incinerator. Thermal oxidation with energy recovery can take place in an internal
combustion engine/generator set, gas turbine/generator set or boiler.

2.6.2.1.1 - Thermal Incinerators

Technology Description: Thermal or fume incinerators, also known as thermal oxidizers,

are available to achieve 95% to 99+% destruction efficiencies with capacities designed to handle
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flows of 1,000 to 500,000 cfm. VOC concentrations ranging from 100 to 2,000 ppm may be
treated; however, maximum combustible gas concentrations are typically limited to < 25% LEL or
dilute gases that are not autogenous, due to safety considerations. Thermal incinerators can be used
to control vent streams from methane recovery systems which are below 25% LEL, in which case
auxiliary fuel is typically required. Combustion occurs at temperatures ranging from 1,300°F to
1,800°F. Actual operating temperatures are a function of the type and concentration of landfill gas
and the desired destruction efficiency. Combustion temperatures operating near 1,800°F as
mentioned above can produce elevated levels of by-products such as NOx which may require
further treatment or control. Generally, two types of thermal incinerators are used: regenerative and
recuperative. Both techniques capture and recycle the heat content of the combustion exhaust gases
to heat incoming gas. Regenerative systems use dense, inert materials (i.e., ceramics) to capture
heat from exhaust gases, whereas, recuperative systems recapture thermal energy with heat

exchangers (i.e., shell and tube).

Initia] Screening Results: Since thermal incinerators are not recommended for treatment of
gas streams which may exceed 25% LEL, which is expected to be released/extracted from the Sonia
Road Landfill, this technology is not suitable for treating landfill gas emissions and will not be

given further consideration as a potential remedial technology.

2.6.2.1.2 - Open or Enclosed Flares

Flaring is an open or closed combustion process in which the oxygen required for
combustion is provided by either natural drafting or forced air. Open flares can be located at ground
or elevated levels and can operate with or without supplemental gas depending upon the quantity
(cfm) and quality (Btu value) of the landfill gas. Enclosed flares are usually at ground level and are
enclosed with a fire resistant material that extends above the top of the flame (i.e., refractory shell).
The temperature above the flame with this type of flare can be easily monitored to achieve proper
combustion conditions. In general, enclosed flares allow better combustion control and can achieve
70% to 99.9% destruction efficiencies. A knockout device and/or filter is utilized to reduce the

amount of gas condensate in the gas stream and extend the life of the landfill gas flare.
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The high temperatures which can be achieved with flares (in the order of magnitude from
1,000°F to 2,000°F) results in a relatively high plume rise and good dispersion of the by-products of
combustion. Flare combustion efficiencies depend on the heating value (i.e., Btu value) and density

of the landfill gas, flame temperature, residence time, turbulence and available quantities of oxygen.

Initial Screening Results: Based on the high temperatures that can be achieved by flares, and

their availability, reliability and good dispersion of the by-products of the combustion process,
flares have the technical feasibility to control and treat landfill gas emissions. Therefore, this

technology will be considered further.

2.6.2.1.3 - Internal Combustion Engines/Generator Sets

Internal combustion engines have been used in tandem with generator sets to combust
landfill gas and produce electricity for a number of years. Additionally, the internal combustion
engine/generator set is a desirable remedial action technology because of its short construction time,
ease of installation and operational capacity, and its ability to achieve 98% or better destruction
efficiencies of the landfill gas stream. However, with the varying heating value of landfill gas,
internal combustion engines will operate erratically and burning raw landfill gas will decrease the
life of the engine. To increase the performance and life of an internal combustion engine, the
quality of the landfill gas must be improved by incorporating a knock-out drum and filter as with
the flare. Additionally, a scrubbing system can be used to remove acid and sulfur compounds from

the landfill gas prior to combustion in the engine.
Initial Screening Results: Internal combustion engine/generator sets represent a high

maintenance technology for landfill gas treatment, which is typically only implemented for electric

power generation. Therefore, this technology will not be retained for further evaluation.

+1445\m1124702.doc(R15) 2.29



2.6.2.1.4 - Gas Turbines/Generator Sets

Technology Description: As with internal combustion engines, gas turbines can also achieve
98+% destruction efficiencies. Gas turbines are heat engines which convert energy into work by
compressing a hot gas. A compressor draws in ambient air, compresses it, burns a mixture of
landfill gas ‘and ambient air to heat it, and then expands the compressed air in a turbine to produce

power.

Gas turbines have substantially lower maintenance requirements than internal combustion
engines. Additionally, gas turbines are capable of handling the anticipated fluctuating heating
values of landfill gas without sacrificing engine performance and also emit lower air pollutants then

internal combustion engines.

As with flares and internal combustion engines, pretreatment of the landfill gas is required
prior to combustion in a gas turbine to extend the life and improve the performance of gas turbines.
Pretreatment of the landfill gas prior to combustion can include a knock-out drum and filter which

will remove condensate and particles from the landfill gas stream, respectively.

Initial Screening Results: Similar to internal combustion enginés, gas turbine/generator sets
are typically used for generation of electric power. Therefore, this technology will not be retained

for further evaluation.
2.6.2.1.5 - Boilers

Technology Description: Boilers are characterized as utility, industrial or
domestic/commercial based on the heat input into the furnace. The majority of landfill gas fired
boilers are industrial. Landfill gas fired boilers can be utilized to produce heat or hot water for on-
site purposes or produce superheated steam used in steam turbines to generate electricity. In a water
tube boiler, hot combustion gases are passed over the outside of tubes which contain hot water and

steam. Landfill gas can also be piped to an off-site boiler.
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Initial Screening Results: Landfill gas fired boilers are very costly, require large amounts of

landfill gas (i.e., 6,000 to 8,000 cfm) and, compared with other destruction technologies, may only
be economically beneficial at very large landfills. Additionally, pretreatment of the landfill gas is
required to extend the life and improve efficiency of the boiler. As a result, this technology will not

be considered further.

2.6.2.2 - Catalytic Oxidation

Technology Description: Catalytic oxidation is similar to thermal oxidation except that

operating temperatures are generally lower (700°F to 900°F). Lower operating temperatures will
reduce start-up fuel requirements, but may also lower thermal efficiencies. With lower operating
temperatures, the destruction efficiencies are typically reduced from 95%-99% to 90%-95%.
Catalytic oxidation systems in general have lower capacities than thermal oxidation systems,
handling flows of 1,000 to 100,000 ¢fm and VOC concentrations from 100 to 2,000 ppm, which

make them suitable for low and/or cyclic VOC concentration operations.

Liquid or solid particles in the gas stream may deposit on the catalyst and form a coating
that reduces the catalyst’s activity by preventing contact between the landfill gas and the catalyst
surface. Additionally, a catalytic oxidation process can produce secondary combustion waste and
the contaminated catalyst material may require disposal as a hazardous waste. However, with lower
operating temperatures, there are no significant quantities of nitrogen oxides produced as by-

products of combustion.

Initial Screening Results: Based upon reduced destruction efficiencies and the potential for

deactivating the catalyst surface, this technology will not be considered further.
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2.6.2.3 - Adsorption

Adsorption is the process by which volatile organic contaminants are removed by physical
adsorption ohto the surface of an adsorbent (most commonly carbon). The adsorbed contaminants
can be removed from the adsorbent under suitable temperature and pressure conditions and reused.
Carbon adsorption systems may be designed to handle capacities of 100 to 60,000 cfm with
contaminant concentrations from 200 to 10,000 ppm. Removal efficiencies for carbon adsorption
systems range from 50% to 99%. The USEPA presents the following anticipated removal

efficiencies:

e 200 -400 ppmv: 50%
e 1,000-2,000 ppmv: 95%
e 5,000 - 10,000 ppmv: 99%

Secondary or residual wastes from carbon adsorption systems include spent carbon and

collected contaminants which can require recycling and disposal, respectively.

A typical carbon adsorption system consists of two parallel adsorption trains. While one
train is adsorbing, the other is being regenerated. This process can occur either on-site with the use
of steam, hot air or hot nitrogen, or off-site where a carbon supplier retrieves the spent carbon and
either replaces it with fresh carbon or regenerates it off-site. Regardless of the regeneration process,
a concentrated form of the contaminants is created and must be either recycled or treated. However,
because the contaminants have been concentrated, the cost of secondary treatment is reduced
dramatically. As part of the regeneration process, carbon is heated to remove the contaminants.
Because carbon is flammable, the temperature can only be raised to a finite degree. When this

temperature is reached and regeneration no longer occurs, the waste carbon will require disposal.

Carbon exhaustion rates are particularly high for those compounds with low molecular
weights such as chloromethane and vinyl chloride. Additionally, carbon beds are very sensitive to
the moisture content of the gas stream being treated. Therefore, as the relative humidity of the gas

stream increases, the performance of the carbon (i.e., ability to adsorb) decreases. -
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Initial Screening Results: Based on the estimated low removal efficiencies for landfill gas
streams containing low concentrations of VOCs and expected high carbon usage, use of carbon
adsorption will not be considered further.

2.6.2.4 - Absorption

Technology Description: Absorption is a separation/treatment technology process option

which removes volatile organic contaminants from landfill gas by contact with a liquid solvent. In
effect, the landfill gas stream is “scrubbed.” Devices which utilize the absorption principle include
spray towers, venturi scrubbers, packed towers and plate columns. Typically, landfill gas is
introduced at the bottom of the tower and allowed to rise through the packing material. Solvent,
which is used to “scrub” the landfill gas stream, is introduced from the top of the column and
absorbs the contaminants and carries them out the bottom, while the cleaned gas exits the top. The
solvent most commonly used is ethylene glycol. Off-site disposal of the contaminated solvent

would be required.

Absorption systems are designed to handle flow capacities of 2,000 to 100,000 cfms with
contaminant concentrations ranging from 500 to 5,000 ppm. Additionally, absorbers can achieve
removal efficiencies ranging from 95% to 98%. Absorbers for landfill gas applications are typically
used to pretreat landfill gas by removing nonmethane hydrocarbons, condensate and carbon
dioxide. Pretreatment is expected to increase the quality (i.e., Btu value) of the landfill gas for use

in a thermal oxidation process.

Initial Screening Results: According to the USEPA, there are very few landfills in the

United States which employ the absorption processes. Additionally, the feasibility of an absorption
process is usually determined by the gas composition, flow rate, natural gas price and distance to
local gas service pipelines (for recovery purposes). The absorption process also requires a high

initial capital cost. In general, absorbers are less effective than other control technologies and are
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more commonly used to recover inorganic compounds in manufacturing processes, and therefore,

will not be considered further.

2.6.2.5 - Condensation

Technology Description: The condensation process technology for the separation/treatment

of landfill gas is most efficient for organic contaminants with boiling points greater that 100°F and
at relatively high concentration usually above 5,000 ppm. The basic principle of the condensation
process consists of the chilling or pressurizing of landfill gas to condense it into-a liquid which then
must be treated to remove and separate the condensed water from the contaminants. As a result of
the remaining contaminant stream, the condensation process appears to be best suited for a
monosolvent system which lends itself to recovery for reuse or recycling. Otherwise, management
of the contaminants, which are usually disposed, can be very expensive if characterized as a
hazardous waste. Additionally, the resulting condensed water, which is usually sent to a wastewater

treatment facility, must also be properly handled and disposed of.

Initial Screening Results: The removal efficiency of condensation systems is typically in the
range of 50% to 90%, therefore, this technology will not be considered further.

2.6.2.6 - Biological Treatment

Technology Description: The application of biofiltration to landfill gas is an emerging

separation/treatment technology which has only recently become commercially available.
Biofiltration is a process which involves the use of soil or compost beds containing microorganisms
to convert the VOCs in landfill gas into carbon dioxide, water and mineral salts. Other medium
include high density plastic which minimizes plugging, a silica media with high porosity which
favors biomass growth and granulated activated carbon which can accommodate variations in load.
The flow capacity for a biofiltration system is unlimited. However, biofiltration systems are limited

to low contaminant concentrations ranging from 500 to 2,000 ppm.
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Initial Screening Results: As a result of its emerging status with respect to landfill gas
applications, and the availability of other proven technologies, biofiltration will not be considered

further.

2.6.2.7 - Membrane Separation

As with biofiltration, the application of membrane separation technology for the treatment
of landfill gas has only recently become commercially available. The basic principle of membrane
separation technology is to separate volatile organic contaminants from landfill gas using a semi-
permeable polymeric membrane. This principle operates on selective permeability of one gas over

another,

There are three types of membranes used in membrane separation systems. These include
spiral-wound, tubular and hollow fiber, with the spiral-wound membrane being the most common.
The pore size and permeability of a membrane in a membrane separation system is directly related
to the temperature of the landfill gas. Membranes can be damaged when the temperature of the
landfill gas is greater than 160°F . Additionally, a knock-out drum (for gas condensate) and filter
(fbr particulates) is recommended upstream of the membrane separation system to prevent scaling
or fouling of the membrane. Foreign particles and water can decrease the performance of these
systems. The advantages of a membrane separation system over other separation/treatment
technology process options include size, cost, flexibility and simplicity of operation. Additionally, a
membrane separation system can be easily modified to adjust to varying flow rates by adding or

removing membranes in series or parallel.

f

Initial Screening Results: According to the USEPA, there are only two landfills in the

United States which employ the membrane separation technology. With its only recent commercial

availability and infrequent use, this technology will not be considered further.
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2.6.2.8 - Natural Attenuation

Technology 'Description: As with natural attenuation as it apljplies to groundwater
contamination, for landfill gas natural attenuation represents a process whereby natural processes
such as dilution, volatilization, decomposition, absorption and chemical reactions reduce emissions
of contaminants to acceptable levels. Natural attenuation applies to both volatile organic chemicals
and methane with regard to the Sonia Road Landfill. The evaluation of this option may be
undertaken in consideration of the anticipated effects of additional remedial alternatives (e.g.,
landfill capping, passive vents, etc.) on release of landfill gas to the atmosphere and associated
impacts, including odors, as well as the potential for subsurface migration of landfill gas. Air
modeling may be necessary to undertake an evaluation of natural attenuation. In addition,
monitoring'of landfill gas contaminant concentrations would be necessary to evaluate the natural

attenuation process. : '

Initial Screening Results: This technology will not be acceptable for remediation of VOCs

or methane at the Sonia Road Landfill since the final alternative for the landfill will include

capping.

2.6.2.9 - No Action

Technology Description: The no action alternative would involve allowing landfill gas to
vent to the atmosphere or migrate in the subsurface soil without extraction of the gas or any active
controls. This alternative would only be applicable if there is no significant threat to human health

and the environment.

Initial Screening Results: The no action alternative is not applicable due to the potential for

subsurface migration due to planned construction of the landfill cap. However, the no action
alternative will be retained to serve as a baseline against which to compare and evaluate the

effectiveness of other alternatives.

A summary of the identification and screening of the technologies discussed above is
presented in Tables 2-1, 2-2 and 2-3.
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2.7  Summary Evaluation of Remedial Technologies

Based on the screening of remedial technologies, provided below is a summary of the
technologies that are retained for further consideration, either as remedial alternatives in and of

themselves, or in combination with other technologies to form alternatives.

Groundwater Remediation

e Extraction technologies
— wells

e Treatment technologies
— air stripping
— carbon adsorption
— UV oxidation
— biological treatment (for nitrogen removal)
— filtration
— ion exchange
— chemical precipitation and clarification

» Discharge management
— discharge to POTW
— discharge to surface water
o In-situ treatment and containment
— in-well air stripping
— oxygen enhancement with air sparging/bioremediation
— oxygen enhancement with hydrogen peroxide
e No action

Waste/Soil Remediation

¢ Isolation/containment
— Part 360 cap

e No action

+ 1445\m1124702.doc(R13) 237



Landfill Gas Remediation

. » Collection
— perimeter collection wells

r_‘- .
— passive vents
— recovery wells
' e Treatment
' — open or enclosed flares
. e No action
=
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Table 2-1

INITIAL SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

Remedial Technology Description Results
Groundwater Extraction Extraction Wells Extraction wells are constructed to Retained for further consideration.
pump contaminated groundwater to
the surface for treatment.
Interceptor Trenches Trenches are constructed to intercept | Not applicable due to depth of
shallow groundwater plumes. groundwater contamination
(=90 feet).
Treatment Technologies Air Stripping VOC:s are partitioned from water Retained for further consideration for
phase to gas phase via packed tower | VOC removal.
or aeration.
Carbon Adsorption Groundwater is pumped through Retained for further consideration for
canisters containing activated carbon | VOC removal.
or alternate adsorbent.
UV Oxidation Contaminants are destroyed by Retained for further consideration for

ultraviolet radiation.

VOC removal.

Biological Treatment

Microorganisms decompose organic
contaminants in treatment units.

Not applicable due to availability of
more effective technologies for
chlorinated organic contaminants;
however, it will be retained for
consideration for nitrogen removal.
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Table 2-1 (continued)

INITIAL SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Remedial Technology

Description

Summary of Initial Sereening
Results

Treatment Technologies
(continued)

Reverse Osmosis

Semi-permeable membrané and high
pressure is used to obtain a
concentrated solution of
contaminants.

Not retained for further consideration
since more effective and proven
methods are available for treatment of

| VOC-contaminated groundwater and

large volumes of reject water that
would be generated for removal of

other contaminants.
Filtration Suspended particles are removed by | Retained for further consideration for
entrapment on a media (i.e., filter). _| metals removal.
Jon Exchange Ions are removed via substitution Retained for further consideration for

with alternate ions supplied by the
ion-exchange material.

metals removal.

Chemical Precipitation and
Clarification

Physical/chemical techniques are used
to form insoluble settleable
compounds to remove contaminants
from solution.

Retained for further consideration for
metals removal.
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Table 2-1 (continued)

INITIAL SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL .
WEST BRENTWOOD, NEW YORK

General Response Action

Remedial Technology

Description

Summary of Initial Screening
Results

Discharge Management

Discharge to POTW

Route treated discharge to nearest
sewer system.

Retained for further consideration.

Off-site Disposal of Treated
Discharge

On-site storage and off-site transport
and disposal.

Not retained for further consideration
due to excessive storage and handling
requirements.

Discharge to Surface Water

Route discharge to surface water
body (e.g., Sampawams Creek).

Retained for further consideration.

Recharge/Reinjection Discharge treated groundwater to Not retained for further consideration
- recharge basin, injection wells or due to limited space and interference
leaching pools. with groundwater remediation, if
required.
In-Situ Treatment and In-Well Air Stripping Air is injected into a well, displacing | Retained for further consideration for
Containment contaminated groundwater and VOC removal.
stripping VOCs which are treated in
the gas phase at the surface.
Air Sparging Alr is injected into the saturated Not retained for further consideration

matrix to strip volatile contaminants
which are recovered by vapor
extraction.

due to depth of VOC groundwater
contamination (=90 feet).
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Table 2-1 {(continued)

INITIAL SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Remedial Technology

Description

Summary of Initial Screening
Results

In-Situ Treatment and
Containment (continued)

Oxygen Enhancement with
Air Sparging/
Bioremediation

Air is injected into saturated matrix
to enhance biological decomposition
of contaminants.

Retained for further consideration for
VOC removal.

Dual Phase Extraction

Vacuum is applied to saturated and
unsaturated zones, Vapor and liquid
phases are recovered and treated at
surface.

Not retained for further consideration
due to depth of VOC groundwater
contamination.

Oxygen Enhancement with

Dilute hydrogen peroxide is

Retained for further consideration for

plume.

- Hydrogen Peroxide circulated in groundwater plume to | VOC removal.
enhance rate of aerobic degradation.
Passive Treatment or Permeable reaction wall is installed | Not retained for further consideration
Reactive Walls across flow path of contaminant due to depth to groundwater

contamination and depth to clay layer
=00 feet).

Funnel and Gate

Cut-off walls are installed to direct
groundwater flow to a permeable
wall with treatment media which
degrades the contaminants.

Not retained for further consideration
due to depth to groundwater
contamination and depth to clay layer
(=90 feet).
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Table 2-1 (continued)

INITIAL SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action Summary of Initial Screening
Remedial Technology Description .Results
In-Situ Treatment and Containment Barrier Subsurface low permeability | Not retained for further consideration

Containment {(continued)

structure is installed to impede
groundwater flow.

due to depth to groundwater
contamination and depth to clay layer
(=90 feet).

Natural Attenuation

Natural subsurface processes in
conjunction with monitoring reduce
contaminant concentrations.

Not retained for further consideration
due to poor regulatory and
community acceptability.

No Action

No remedial measures are
implemented.

Retained for further consideration for
comparison purposes in accordance
with regulatory guidance.
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Table 2-2

INITIAL SCREENING OF WASTE/SOIL REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

topsoil upper layer, underlain by a
drainage/barrier layer followed by a
low permeability clay layer or
geosynthetic membrane followed by
a gas venting layer.

Remedial Technology Description Results
Isolation/Containment RCRA Cap 2-foot vegetated topsoil and soil layer | Not retained for further consideration
above a geotextile over a 1-foot sand | since less costly effective caps are
and gravel drainage layer which is available.
underlain by a flexible membrane
liner and 2-foot compacted soil/clay
_ layer. ,
Part 360 Cap A four-layered system: vegetated Retained for further consideration as

a Presumptive Remedy.

Pavement/Structure Cap

A cap comprised of an asphalt or
concrete surface or building structure.

Not retained for further consideration
because this type cover has not been
accepted by NYSDEC as a landfiil
cap.

Semi-permeable Cover

An 18-inch (107 cv/s) soil to
mitigate direct contact with and
runoff of contaminated surface soil,
and reduce infiltration of
precipitation.

Not retained for further consideration
because this type of cover has not been
accepted by NYSDEC as a landfill cap
over a Sole-source Aquifer.
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Table 2-2 (continued)

INITIAL SCREENING OF WASTE/SOIL REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

Remedial Technology Deseription Results
Isolation/Containment Permeable Cover A 2-foot (>10'5 cm/s) soil and/or Not retained for further consideration
(continued) gravel cover to mitigate direct since infiltration through a permeable
contact with and runoff of cover would permit continued impact
contaminated surface soil. to groundwater.
Excavation, Off-site Off-site Disposal Waste and contaminated soil are Not retained for further consideration
Treatment and Disposal excavated and transported to an due to large quantities of waste and
approved landfill or treatment soil excavation which would be
facility. required.
Soil Treatment Bioremediation Microorganisms are used to degrade | Not retained for further consideration

organic contaminants

because of the heterogeneous waste
material in the landfill.

Solvent/ Acid Extraction

A solvent is utilized to extract
organic compounds from a solid
matrix into a liquid solution.

Not retained for further consideration
due to the extensive excavation and
handling requirements.

Soil Washing

Soil is physically separated and fine
fraction 1s washed to transfer
contaminants into solution.

Not retained for further consideration
since complex soil/waste mixtures
would preclude formulation of an
effective washing fluid.
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Table 2-2 (continued)

INITIAL SCREENING OF WASTE/SOIL REMEDIATION TECHNOLOGIES
SONIA ROAD ILANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

Remedial Technology Description Results
Soil Treatment (continued) | Thermal Separation/ Contaminants are thermally desorbed | Not retained for further consideration
Desorption and condensed and the condensate is | due to the extensive excavation and

treated or disposed off-site.

handling requirements.

In-Situ Soil Washing

Water is applied to the unsaturated
soil or injected into the groundwater
to raise the water table into the
contaminated zone and leached
contaminants are removed.

Not retained for further consideration
because of the heterogeneous nature
of waste material in the landfill.

Solidification and Solidification A cementitious matrix is used to Not retained for further consideration
Stabilization encapsulate contaminants and reduce | due to extensive excavation and
leaching potential. handling required, and resulting
volume increase.
Stabilization/ Chemical additives and processes are | Not retained for further consideration
Chemical Fixation used to immobilize contaminants due to extensive excavation and
with minimum volume expansion. handling required, and volume
‘ increase.
No Action -- No remedial measures are Retained for further consideration for

implemented.

comparison purposes in accordance
with regulatory guidance.
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Table 2-3

INITIAL SCREENING OF LANDFILL GAS REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

Remedial Technology Description Results
Collection Perimeter Collection Wells | Horizontal or vertical wells are Retained fér further consideration.
installed around landfill perimeter
and connected to vacuum blower.

Perimeter Trenches Trenches are excavated to depth of | Not retained for further consideration
waste or groundwater around landfill | due to depth to groundwater and lack
perimeter. of space.

Passive Vents Wells are installed in capping system | Retained for further consideration.
to relieve gas buildup.

Recovery Wells Recovery wells are installed and Retained for further consideration.
screened in landfill mass and
connected to vacuum blower.

Landfill Gas Treatment Thermal Incineration Gas is oxidized at temperatures Not retained for further consideration

ranging from 1,300°F to 1,800°F.

because such systems are not
recommended for gas streams which
may exceed 25% LEL.

Open or Enclosed Flares

A combustion process in which
oxygen is provided by natural
drafting or forced air.

Retained for further consideration.
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Table 2-3 (continued)

INITIAL SCREENING OF LANDFILL GAS REMEDIATION TECHNOLOGIES

SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

Remedial Technology Description _ Resuits
Landfill Gas Treatment Internal Combustion Internal combustion engine, in Not retained for further consideration
(continued) Engine/Generator Site tandem with generator sets, is used due to high maintenance and since
to combust landfill gas and produce | electric power generation is not under
electricity. consideration.

Gas Turbines/ ‘Heat engines are utilized to convert | Not retained for further consideration

Generator Sets energy into work by compressing a since electric power generation is not
hot gas. under consideration.

Boilers Gas-fired boilers are used to produce | Not retained for further consideration
heat or hot water, and to produce due to very high cost, and extensive
electricity. amount of landfill gas required.

Catalytic Oxidation Similar to thermal oxidation but Not retained for further consideration

operates at lower temperatures.

because of reduced destruction
efficiencies and potential for
deactivating the catalyst surface.

Adsorption Contaminants are removed by
physical adsorption onto the surface
of an adsorbent (e.g., carbon).

Not retained for further consideration
due to low removal efficiencies for
landfill gas streams with low VOC
concentration.
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Table 2-3 (continued)

INITIAL SCREENING OF LANDFILL GAS REMEDIATION TECHNOLOGIES
SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Summary of Initial Screening

Remedial Technology Description Results
Landfill Gas Treatment Absorption A separation/treatment option which | Not retained for further consideration
(continued) removes contaminants by contact due to high capital cost and not as
with a liquid solvent. effective as other technologies.
Condensation Landfill gas is chilled or pressurized | Not retained for further consideration

to condense it into a liquid, which is
subsequently treated.

due to low removal efficiency

Biological Treatment

Soil or compost beds containing
microorganisms are used to convert
the VOCs into CO,, water and
mineral salts.

Not retained for further consideration
due to emerging status and
availability of alternate proven
technologies.

Membrane Separation

Contaminants are separated from
landfill gas using semi-permeable
polymeric membrane.

Not retained for further consideration
because of inadequate operating
record; only recently available and
infrequently used.

Natural Attenuation

Natural processes such as dilution,
volatilization, decomposition,
absorption and chemical reactions
reduce emissions to acceptable
levels.

Not retained for further consideration
due to incompatibility with capping..
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Table 2-3 (continued)

INITIAL SCREENING OF LANDFILL GAS REMEDIATION TECHNOLOGIES

SONIA ROAD LANDFILL
WEST BRENTWOOD, NEW YORK

General Response Action

Remedial Technology Description

Summary of Initial Screening
Results

No Action - Involves allowing landfill gas to vent
to the atmosphere or migrate in the
subsurface soil without extraction of

the gas.

Retained for further consideration for
comparison purposes in accordance
with regulatory guidance.
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3.0 DEVELOPMENT AND PRELIMINARY EVALUATION OF ALTERNATIVES

Based on the screening of remedial technologies in Section 2.0, the next phase of the
feasibility study process is to develop remedial alternatives for preliminary evaluation for
effectiveness, implementability and cost. These alternatives can comprise either a single
technology if only one medium at a site is of concern and if only one treatment process is
required, or a combination of technologies if multiple media are of concern or if multiple

treatment processes are required, such as at the Sonia Road Landfill.

As described previously, the media of concern identified for the Sonia Road Landfill site
are waste, subsurface soil and landfill gas. Although groundwater impacted by municipal solid
waste leachate has not been identified as a medium of concern, because it does not pose a threat
to human health or the environment and the landfill will be capped as a Presumptive Remedy,
leachate-impacted groundwater will be included in the evaluation of alternatives to address all
contaminated media at the site. Similarly, although groundwater impacted by volatile organic
compounds is not related to the Sonia Road Landfill, because this contamination is the result of
upgradient industrial sources, to provide a comprehensive range of remediation options, VOC-

impacted groundwater will also be included in the evaluation alternatives.

Based on the media identified for evaluation above, five alternatives, as illustrated in
Table 3-1, have been developed for the Sonia Road Landfill, which range from remediation of all
media to no action, including the Presumptive Remedy selected for the site. A description of
these alternatives, and the remedial technologies that form the alternative and the media they

address, is provided below.

Alternative Media Technology

1 s  Waste and Subsurface Soil Off-site Waste Removal and
Placement On-site
Part 360 Cap
o Landfill Gas Perimeter Collection Wells and

Recovery Wells (and flare if required)
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Table 3-1

SONIA ROAD LANDFILL
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
SUMMARY OF REMEDIAL ALTERNATIVES

.

—

Perimeter Gas
Collection and Groundwater
Recovery Wells | Groundwater | Treatment for | Groundwater
(and Flare, Extraction Leachate Treatment
Alternative Part 360 Cap if required) Wells Parameters for VOCs
] v v v v v
2 v v v v
3 v v
4 v
(w/passive vents)
5 <« No Action =

Note: All alternatives include long-term monitoring.
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Alternative

Media

Groundwater (leachate
constituents/shallow
groundwater and VOCs/deep
groundwater)

Waste and Subsurface Soil

Landfill Gas

Groundwater (leachate
constituents/shallow
groundwater)

Groundwater (VOCs/deep
groundwater)

Waste and Subsurface Soil

Landfill Gas

Groundwater (leachate
constituents/shallow
groundwater and VOCs/deep
groundwater)

Waste and Subsurface Soil

Landfill Gas

Groundwater (leachate
constituents/shallow
groundwater and VOCs/deep
groundwater)

No Action

Technology

Extraction Wells, Treatment (aeration,
filtration and ion exchange) and
Discharge to Sampawams Creek (1A)
or Southwest Sewer District (1B)

Cff—site Waste Removal and
Placement On-site

Part 360 Cap

Perimeter Collection Wells and
Recovery Wells (and flare if required)

Extraction Wells, Treatment (aeration,
filtration and ion exchange) and
Discharge to Sampawams Creek (2A)
or Southwest Sewer District (2B)

No Active Remediation

Off-site Waste Removal and
Placement On-site

Part 360 Cap

Perimeter Collection Wells and
Recovery Wells (and flare if required)

No Active Remediation

Off-site Waste Removal and
Placement On-site

Part 360 Cap
Passive Vents

No Active Remediation

All of the alternatives above include long-term monitoring. A more detailed description

of these alternatives is provided below.
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3.1  Description of Remedial Alternatives

3.1.1 Alternative 1 - Shallow and Deep Groundwater Treatment,
Landfill Gas Control and Capping

This’ alternative addresses remediation of all media, including waste, subsurface soil,
landfill gas, leachate-impacted groundwater and volatile organic compound-impacted
groundwater. Waste beyond the northern property line of the landfill will be excavated and
placed within the boundary of the site. A low permeability cap will provide remediation of the
waste and contaminated subsurface soil at the site. This cap will comprise from bottom to top, a
geotextile layer, a 12-inch gas venting layer, 60-mil High Density Polyethylene (HDPE)
geomembrane, geocomposite drainage layer, 24-inch barrier protection layer and a 6-inch
vegetative growth medium or 6-inch stone/recycled concrete layer. An illustration of this cap is
provided in Figure 3-1. This cap will prevent precipitation from migrating through the landfill

and mitigate the generation of leachate and contamination of groundwater.

Drainage of storm water off the landfill cap will be accomplished by grading the landfill
cover material below the cap to a minimum 2% slope. Although the standard minimum grade is
4% as specified in the Part 360 requirements, the grade of 2% will be essentially as effective in
promoting runoff off the cap, will better allow use of the site for planned industrial activities, and

will reduce cost. A surface grade of 2% will require a Part 360 variance.

Remediation of landfill gas will be 'accomplished by placement of 4-inch PVC perimeter
gas collection wells around the landfill site and recovery wells within the interior of the site. The
perimeter collection wells will be screened from 5 feet below ground surface to the water table
and will be spaced 250 feet apart, and the recovery wells will be spaced 250 feet apart and extend
5 feet into the waste mass. If necessary to meet emissions requirements or reduce odors, the
extracted gas will be treated using a flare. This gas control system will prevent landfill gas from

migrating off-site,
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Remediation of leachate- and VOC-impacted groundwater will be accomplished by
placement of two 10-inch PVC groundwater extraction wells along the downgradient/southern
and eastern boundary of the landfill. These wells will be screened from the water table
(approximately 20 feet below ground surface) to the top of the Gardiners Clay (approximately
100 feet below ground surface). As determined from groundwater modeling, it is estimated that
to control shallow leachate- and deep VOC-impacted groundwater, an extraction rate of
approximately 400 gallons per minute (gpm) will be required. Groundwater extraction and
treatment was selected for remediation of groundwater, since in-situ treatment for inorganic

contaminants has not been proven as a viable and commercially available technology.

The extracted groun'dwater will be treated for those contaminants which exceed
groundwater standards, which are VOCs, ammonia, iron, manganese, phenols and sodium. Based
on experience, the treatment processes selected to address these contaminants as part of this
alternative are the following in sequence from influent to effluent: aeration (tank and air stripper)
to remove VOCs, ammonia and phenols; grecn sand filtration with permanganate to remove iron

and manganese; and ion exchange to remove sodium.

The treated effluent will be discharged to Sampawams Creek or the Southwest Sewer
District (SWSD) via the 12-inch wastewater force main from Pilgrim State Hospital to the
SWSD. This main is located just west of the Sonia Road Landfill along Corbin Avenue.
Although there are potentially other discharge options available, they are not suitable for the
Sonia Road Landfill: recharge—there is no space available on-site or in the study area to
construct recharge basins for discharge of treated groundwater; and reinjection—although
injection wells could be placed along the upgradient boundary of the landfill, they would likely
interfere with the remediation of the VOC plume. Monitoring of groundwater and landfill gas
for a 30-year period is included as part of this alternative to determine the effectiveness of the

remediation systems.
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3.1.2 Alternative 2 - Shallow Groundwater Treatment
Landfill Gas Control and Capping

This alternative addresses remediation of the media described in Alternative 1, except for
VOC-contaminated groundwater. Waste beyond the landfill boundary will be excavated and
placed within the site, and the same low permeability cap, landfill gas collection system and
groundwater treatment and discharge system(s) will be utilized. In addition, the same long-term
monitoring program will be conducted to determine the effectiveness of the remediation systems.
Since this alternative will address only leachate-impacted groundwater, which is shallow at the
landfill site extending from the water table to approximately 40 feet below the water table, the
extraction wells will extend to about 60 feet below grade and be screened from about 20 to 60
feet. Based on groundwater modeling, the pumping rate to control the leachate-impacted
groundwater is estimated to be 300 gpm and the extraction wells will be 8 inches in diameter.

VOC-contaminated groundwater will not be extracted and treated.

3.1.3 Alternative 3 - Landfill Gas Control and Capping

This alternative addresses remediation of the waste, subsurface soil and landfill gas but
does not address remediation of groundwater. The waste beyond the landfill boundary will be
excavated and placed within the site, and the same low permeability cap and landfill gas
collection system as described in Altemativé 1 will be utilized. In addition, the same long-term

monitoring program will be conducted.

3.1.4 Alternative 4 - Capping

This alternative addresses only remediation of the waste and subsurface soil by
excavation of waste beyond the landfill boundary and placement within the site, and use of a low
permeability cap with passive vents. The same long-term monitoring program as defined for
Alternatives 1 through 3 will be conducted to determine the effectiveness of the remediation

system.
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3.1.5 Alternative 5 - No Action

This alternative provides no active remediation and relies solely on natural attenuation for
remediation of waste, subsurface soil, landfill gas and groundwater. Waste beyond the landfill
property line will not be removed. However, the “no action” alternative will provide for
maintenance of the existing fence around the landfill and long-term monitoring to monitor any

degradation, dispersion or dilution of contaminants in the groundwater.

Provided below is the preliminary evaluation of these alternatives for effectiveness,
implementability and relative costs. A description of these criteria is provided in Section 1.3

(Feasibility Study Description).

3.2  Evaluation of Remedial Alternatives
3.2.1 Alternative 1
Effectiveness

Alternative 1 will meet all of the remedial action objectives as established for the Sonia
Road Landfill and described in Section 1.4 of this document. This alternative will be fully
protective of human health and the environment. Waste beyond the landfill property line will be
removed, and the low permeability cap will prevent direct contact with waste and contaminated
soil; prevent surface runoff and off-site transport of surficial contaminants; mitigate generation of
leachate and impacts to groundwater; prevent off-site migration of landfill gas and release of
unacceptable levels of contaminants to the air; and control and treat ail contaminated
groundwater in the vicinity of the landfill and protect the sole source aquifer. All of the

technologies selected for this alternative have been proven effective and are reliable.
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Implementability

Construction and operation of all the technologies associated with Alternative 1 are
readily implementable, except perhaps for the treated groundwater discharge systems as
discussed below. The necessary labor, equipment, materials and supplies are commercially
available, and there is limited space along the western boundary of the Iandfill to construct the
groundwater treatment facility. It is anticipated that this alternative will be acceptable to the
public. However, discharge of treated groundwater to Sampawams Creek may not be easily
achievable. The flow rate, after startup of the treatment facility, would be steady state and negate
the opportunity for detention and release at a reduced flow rate. This condition would be
compounded if it becomes necessary to discharge surface runoff from the landfill cap to the
creek. The additional flow of 400 gpm may cause flooding, in particular during heavy
precipitation events. Because of this concern, discharge to the creek may not be viable and
approvable by the regulatory agencies. With regard to discharge to the SWSD, since the
wastewater transmission line along Corbin Avenue is a force main, a pump station would be
required to pump the treated groundwater into the force main. In addition, the Suffolk County
Department of Public Works has expressed reservation about accepting a flow of 400 gpm into
the 12-inch main because of future capacity requirements of the Pilgrim State facility, assuming

that the groundwater remediation system may need to operate for an extended period of time.

Cost

The cost of Alternative 1 is high, in particular for construction of the landfill cap, and
operation and maintenance of the groundwater treatment system. The approximate cost for this
alternative, based on a present worth analysis, assuming operation of the groundwater treatment
and landfill gas extraction system for 15 years, and maintenance of the cap and monitoring for 30
years, is approximately $18.6 million. The details of this cost estimate, together with the cost
estimates for the other alternatives, are provided in Table 3-2. These cost estimates do not
include construction observation and construction quality assurance/construction quality control

(CQA/CQC) testing.
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Table 3-2
SONIA ROAD LANDFILL

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
REMEDIAL ALTERNATIVE PRELIMINARY COST ESTIMATES

)

PRESENT WORTH COSTS Alternative 1 | Alternative 2 | Alternative3 | Alternative 4 | Alternative S

Capital Costs

Mobilization/Demobilization $ 200,000 $ 200,000 $ 150,000 $ 150,000 —

Site Preparation*® 1,000,000 1,000,000 900,000 900,000 -

Construction of Cap 9,000,000 9,000,000 9,000,000 9,000,000 —

Construction of Gas Control System ’

(5,600’/wells/20" deep) and Piping Equipment

and Monitoring Wells 1,000,000 1,000,000 1,000,000 - -

Construction of Groundwater Extraction System '

(200 gpm each/10”@/100° deep) and Piping 200,000 - - - -

Construction of Groundwater Treatment System

(400 gpm/aeration tank, permanganate filter and

ion exchange) 2,300,000 - - - -

Construction of Groundwater Extraction System

(150 gpm each/8”@/60" deep) and Piping - 150,000 - - -

Construction of Groundwater Treatment System

(300 gpm/aeration tank, permanganate filter and

ion exchange) — 2,000,000 — - -

Construction of Effluent Discharge Line 600,000 600,000 — - —
Total Capital Cost $14,300,000 | $13,950,000 $11,050,000 | $10,050,000 $0

*Includes clearing and grubbing, unclassified excavation and relandfilling (including off-site waste), contour grading material and

contour grading.
**¥Does not include contingency and engineering.
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REMEDIAL ALTERNATIVE PRELIMINARY COST ESTIMATES

Table 3-2 (continued)

SONIA ROAD LANDFILL
REMEDIAL INVESTIGATION/FEASIBILITY STUDY

PRESENT WORTH COSTS? Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4 | Alternative 5
| Annual Costs

O&M Costs
Groundwater Treatment

(chemical, exchange regent:ration)l $15,000 $150,000 $150,000 - - -
Groundwater Treatment Residuals

Disposal ! 10,000 100,000 100,000 — - -
Power and Utilities

Groundwater Treatment’ 130,000 1,300,000 1,300,000 - — -

Gas Collection’ 40,000 400,000 400,000 400,000 - —
Labor

Groundwater Treatment' 90,000 900,000 900,000 — — -

Gas Collection’ 40,000 400,000 400,000 400,000 - —
Cap2 20,000 300,000 300,000 300,000 300,000 -
Maintenance (materials and supplies)

Groundwater Treatment 10,000 100,000 100,000 - - -
Gas Collection’ 5,000 50,000 50,000 50,000 - -
Cap2 10,000 150,000 150,000 150,000 150,000 -
Monitoring2 30,000 450,000 450,000 450,000 450,000 450,000

Total O&M Cost $4,300,000 $4,300,000 $1,750,000 $900,000 $450,000
TOTAL COST $18,600,000 $18,250,000  $12,800,000 $10,950,000 $450,000

! Assumes 15 years of operation
% Assumes 30 years of operation
3 Assumes 5% annual interest
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3.2.2 Alternative 2

Effectiveness

Alternative 2 will meet all of the remedial action objectives relative to impacts caused by
the Sonia Road Landfill. This alternative will not fully protect the sole source aquifer since it
will not remediate groundwater contaminated by volatile organic compounds. However, as
discussed previously, significant VOC contamination of groundwater is not a result of a release
from the landfill, but rather from upgradient industrial sources. Relative to the site, waste beyond
the landfill boundary will be removed, and the low permeability cap will prevent direct contact
with waste and contaminated soil, prevent surface runoff and off-site migration of surficial
contaminants, and mitigate generation of leachate and impacts to groundwater; the gas control
system will prevent off-site migration of landfill gas and release of unacceptable levels of
contaminants to the air; and the shallow groundwater remediation system will control and treat

the leachate-impacted groundwater.

Deep VOC-contaminated groundwater will naturally attenuate, which is not as effective
as active remediation. However, since, based on available information, it is unlikely that there
are potential downgradient receptors using deep private wells, there are no shallow public water
supply wells downgradient of the landfill, the VOC plume is expected to lessen in concentration
as it migrates downgradient of the area of the landfill and there are no anticipated impacts on
surface water, it does not appear that remediation of the VOC-impacted groundwater is necessary
to protect human health and the environment, recognizing that it still impacts a natural resource.

All of the technologies associated with Alternative 2 have been proven effective and are reliable.
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Implementability

Construction and operation of all of the technologies associated with Alternative 2 are
readily implementable, except for the treated groundwater discharge systems as discussed above
for Alternative 1. The necessary labor, equipment, materials and supplies are commercially
available and construction is not complex. It is anticipated that this alternative will be acceptable
to the public. Although the discharge flow will be somewhat less for this alternative (300 gpm),
it may still present difficulties regarding discharge to Sampawams Creek and the force main
along Corbin Avenﬁe. As. a result, it is anticipated that this alternative may not be viable and

apprdvable by the regulatory and operating agencies.

Cost

The cost of Alternative 2 will be somewhat less than Alternative 1, but still very high as a
result of construction of the cap and operation, and maintenance of the groundwater treatment
system. While the groundwater remediation system will not require deep extraction wells and
will have less pumping capacity (300 gpm vs. 400 gpm), the same treatment processes and
discharge system will be necessary. The approximate present worth cost for this alternative is

approximately $18.3 million.

3.2.3 Alternative 3

Effectiveness

Alternative 3 will meet the remedial action objectives, excluding protection of the Sole-
source Aquifer, and control and treatment of contaminated groundwater to prevent further
migration. As previously discussed, significant VOC contamination of groundwater is not
associated with the Sonia Road Landfill. Although this alternative will not remediate leachate-
impacted groundwater directly, construction of a low permeability cap over the landfill will

significantly reduce generation of leachate and significantly reduce leachate impacts on

+ 14454G0126801.DOC(ROB) 3-13



)

.._.__j
"

.

groundwater. However, since there is waste below the groundwater, release of leachate-related

contaminants may not be entirely eliminated.

In addition to reducing leachate generation, removal of waste beyond the landfill
boundary al}d the cap will prevent direct contact with waste and contaminated soil, and prevent
surface runoff and off-site migration of surficial contaminants. The gas control system will
prevent off-site migration of landfill gas and a flare will mitigate the release of unacceptable

levels of contaminants to the air, if required.

As discussed above for Alternative 2, based on available informatﬁion, it is unlikely that
there are potential downgradient receptors using private wells. The closest downgradient
properties which could possibly utilize private wells are located approximately 1.5 miles from
the landfill. The closest downgradient public water supply wells are about 2 miles from the site,
over 400 feet deep aﬁd screened below the Gardiners Clay. The closest downgradient surface
water is Great South Bay locateq approximately 4 miles from the site. For the above reasons, it
is extremely unlikely that human or environmental health will be adversely impacted by
contaminated groundwater in the vicinity of the landfill. All of the technologies associated with

Alternative 3 have been proven effective and are reliable.

Implementability

Construction and operation of all of the technologies associated with Alternative 3 are
readily implementable. The necessary labor, equipment, materials and supplies are commercial

available, and construction is not complex.

With regard to acceptability, as a result of the risk assessment, which indicates little or no
unacceptable risk due to existing groundwater contamination (or other media associated with the
landfill considering construction of the cap), expected improvement in groundwater with

implementation of the cap and consistency with municipal solid waste landfill closure
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requirements, this alternative is likely to be acceptable to the regulatory agencies and the public.

As a result, all necessary approvals and permits should be obtainable.
Cost

The cost of Alternative 3 will be significantly less than Alternatives 1 and 2, since
groundwater remediation is not an element of this alternative. The major cost associated with
this alternative is the landfill cap. The approximate present worth cost for Alternative 3 s

approximately $12.4 million.
3.2.4 Alternative 4
Effectiveness

Alternative 4 will meet only four of the eight remedial action objectives for the Sonia
Road Landfill and will likely not be protective of human health. While removal of the waste
beyond the landfill boundary and the cap will prevent direct contact with waste and contaminated
soil, prevent surface runoff and off-site migration of surficial contaminants and mitigate the
generation of leachate, it will not control potential off-site migration of explosive gas, which
would pose a threat to human health. The landfill is currently generating methane gas,
particularly in the eastern portion which is closest to residential and industrial buildings, and it is
expected to continue to do so for another 5 to 10 years, therefore, remediation of the gas is
necessary Active groundwater remediation is not a component of Alternative 4. However,
because of the Presumptive Remedy to cap the landfill and absence of potential human and
environmental receptors as described above for Alternative 3, active groundwater remediation is
not necessary.. The technology associated with Alternative 4 has been proven to be effective and

is reliable, but will not mitigate potential off-site migration of landfill gas.
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Implementability

Construction of a low permeability cap is readily implementable. The. necessary labor,
equipment, materials and supplies are commercially available, and construction is not complex.
However, since there is the potential for off-site migration of explosive gas, in particular after
construction of the cap, which is not in conformance with New York State (Part 360) regulations
and a potential threat to human health, this alternative will not be acceptable to the regulatory

agencies or to the public.
Cost

The cost of Alternative 4 will be significantly less than Alternatives 1 and 2 since
groundwater remediation is not a component of this alternative, and somewhat less than
Alternative 3 since landfill gas control is also not a component. Similar to Alternative 3, the
major cost element for Alternative 4 is the landfill cap. The approximate cost for this alternative

is approximately $11 million.
3.2.5 Alternative 5
Effectiveness

Alternative 5 will not meet any of the remedial action objectives since no remedial action
will be undertaken. This alternative relies solely on natural attenuation to mitigate generation of
leachate, migration of landfill gas and migration of contaminated groundwater. Natural
attenuation of landfill gas will not control the potential for off-site explosive gas migration and
natural attenuation of waste and contaminated soil will not mitigate continued contamination of
the groundwater resource and sole source aquifer. In addition, existence of waste material
beyond the landfill boundary will not mitigate the potential for contact with the waste and off-site

migration of contaminants. Therefore, this alternative is not effective.
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Implementability

Since no action does not mitigate the potential for off-site migration of explosive gas and
continued contamination of groundwater, it is not in conformance with New York State
regulations, as well as federal requirements regarding protection of a sole source aquifer, and
since no action is unlikely to be acceptable to the public, this alternative is not implementable.
However, as required by the federal and New York State guidelines for preparation of feasibility
studies, the no action alternative will be retained for purposes of comparison to other retained

alternatives in the detailed evaluation of alternatives (see Section 4.0).
Cost

The cost of Alternative 5 will be significantly less than Alternatives 1 through 4, in
particular Alternatives 1 and 2. The approximate cost for Alternative 5, which involves only

long-term monitoring, is approximately $450,000.
33 Summary Evaluation of Alternatives

Provided in Table 3-3 is a summary of the preliminary evaluation of the remedial

alternatives developed for the Sonia Road Landfill.

With regard to selection of alternatives to be evaluated further in greater detail in order to
select a remedial plan for the site, Alternative 4 will not be retained since it does not provide for
adequate protection of human health. While Alternatives 1 and 2 provide the most
environmental benefit because they provide for remediation of groundwater, which is a natural
resource and part of a sole source aquifer, these alternatives do not provide for added protection
of human health as compared to Alternative 3. As described above, although groundwater is

contaminated in the vicinity of the landfill, no potential human or environmental receptors have
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Table 3-3
SONIA ROAD LANDFILL
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
SUMMARY OF PRELIMINARY EVALUATION OF REMEDIAL ALTERNATIVES
Remedial Alternative Effectiveness Ease of ) Cost Retained
, Implementation
Alternative 1  Low Permeability Cap, Landfill Gas High Moderate to Low $18,600,000 [ No (very high cost and
Control, On-site Groundwater (possible difficulty little added value
Treatment for VOCs and Leachate with discharge to regarding protection of
Constituents, Discharge to Sampawams Creek human health and
Sampawams Creek or SWSD, and and SWSD) environment)
Long-term Monitoring
Alternative 2 Low Permeability Cap, Landfill Gas High (relative to | Moderate to Low $18,250,000 | No (very high cost and
Control, On-site Groundwater landfill (possible difficulty little added value
Treatment for Leachate Constituents, contamination) | with discharge to regarding protection of
Discharge to Sampawams Creek or Sampawams Creek human health and
SWSD, and Long-term Monitoring o and SWSD) environment)
Alternative 3  Low Permeability Cap, Landfill Gas High to Moderate ‘| High to Moderate $12,800,000 | Yes (moderate cost with
Control and Long-term Monitoring (relative to landfill | (may not be strongly sufficient protection of
contamination) | supported by the human health and
. public) environment)
Alternative 4  Low Permeability Cap and Long-term Low Low (unlikely $10,950,000 | No (no gas control and
Monitoring regulatory agency unlikely agency and
and public public acceptance)
acceptance)
Alternative 5 No Action and Long-term Monitoring Very Low Very low (will.not $450,000 Yes (required by
be acceptable to feasibility study
regulatory agencies guidance)

and the public)
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been identified that would be impacted by this contamination, and as a result, Alternative 3 will
be retained for detailed evaluation. Therefore, the significant cost of Alternatives 1 and 2
provide little additional benefit regarding protection of human health and the environment, and

will not be retained for detailed analysis.

In arddition, the VOC contamination of groundwater is, for the most part, caused by
upgradient industrial sources and should not be a cost related to remediation of the landfill, and
the selected Presumptive Remedy for the Sonia Road Landfill will significantly reduce leachate-
derived impacts on groundwater in the future. Although Alternative 5 is also not acceptable,
since it does not provide for adequate protection of human health and the sole source aquifer, in
compliance with federal and New York State guidance for preparation of feasibility studies, this

alternative will also be retained for detailed analysis.

3.4  Evaluation of Selection of Presumptive Remedy Relative to Guidance

In addition to evaluatibn of the alternatives relative to feasibility study criteria as
described above in Sections 3.1 through 3.6, evaluation of the selection of the Presumptive
Remedy must also be performed to ensure that it is consistent with NYSDEC requirements as
contained in the Division Technical and Administrative Guidance Memorandum (TAGM)
Accelerated Remedial Actions at Class 2, Non-RCRA Regulated Landfills. This TAGM is
provided in Appendix A. Provided below is a comparison of the Presumptive Remedy for the
Sonia Road Landfill, which is a Part 360 cap, to the technical considerations contained in the

TAGM.

Technical Consideration Presumptive Remedy

e Meet or Exceed the Part 360 Capping  Part 360 cap with variances will be
Requirements constructed.

o Remediation of “Hot Spots” (e.g., Not required since “hot spots” were not
hazardous waste, highly contaminated ~ detected as a result of the remedial
soil, drums, etc.) Prior to Capping investigation.
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Technical Consideration

s (Consolidation of Waste and
Contaminated Soil or Sediment Prior
to Capping

e Definition of Landfill Area

e Phased Capping

o Landfill Gas Controls

e Leachate Collection System

¢ Treatment of Leachate
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Presumptive Remedy

Waste determined to be beyond northern
property boundary will be excavated and
consolidated on-site. Because of waste
depth (typically greater than 10 feet) at the
horizontal limit of waste, there is little or
no opportunity for additional consolidation.
There is no site-related contaminated off-
site soil and sediment, and the entire
landfill will be capped.

Extensive test trench program was
conducted to define limits of waste.

No excavation of waste or contaminated
soil, or generation of drilling/trench spoils
is planned during construction, except as
part of contour grading prior to
construction of the cap.

A gas venting layer and recovery wells (one
per acre as required by -Part 360) will be
part of the cap. In addition, perimeter gas
collection wells will be part of the gas
control system.

Not applicable to the Sonia Road Landfill
since waste is below the water table in
most areas of the landfill, up to 40 feet into
groundwater. Also, leachate migrates
vertically into groundwater. As a result,
there is no opportunity to collect leachate;
however, a groundwater control and
treatment system to address leachate-
impacted groundwater was considered.

Not applicable to the Sonia Road Landfill
since there is no opportunity for leachate
collection; however, treatment of leachate-
impacted groundwater was considered.



4.0 DETAILED ANALYSIS OF ALTERNATIVES

Based on the preliminary evaluation of the remedial aiternatives developed for the Sonia
Road Landfill described in Section 3.0 above, two alternatives remain for the site, these being
Alternative 3, which comprises removal of off-site waste, a low permeability/Part 360 cap,
landfill gas controls, natural attenuation of groundwater contamination and long-term
monitoring; and Alternative 5, which is no action (natural attenuation of all contaminated media)

and long-term monitoring.

Provided below is a detailed evaluation of Alternatives 3 and 5. Based on this detailed
evaluation, a remedial plan will be recommended for the site for regulatory agency and public
comment. In accordance with federal and New York State Department of Environmental
Conservation Guidance for Selection of Remedial Actions at Superfund Sites, as described in
Section 1.4, the following feasibility study evaluation criteria will be addressed in the detailed

evaluation of alternatives.

e Threshold Criteria
— Protection of human health and the environment
— Compliance with applicable regulatory standards, criteria and guidelines/ARARSs

e Balancing Criteria
— Short-term impacts and effectiveness
— Long-term cffectiveness and permanence
— Reduction in toxicity, mobility and/or volume of contamination
— Implementability
— Cost

In addition to the above threshold and balancing criteria, the guidance also provides the

following modifying criteria:

o Modifying Criteria

— State acceptance
— Community acceptance
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A detailed description of each of these criteria is provided in Section 1.4 of this

document.

Provided below is a comparative analysis of remedial Alternatives 3 and 5 to each of the

detailed evaluation criteria presented above.
4.1  Overall Protection of Human Health and the Environment

Alternative 3 will be protective of human health and the environment through removal of
waste beyond the Sonia Road Landfill boundary and capping of the landfill, which will prevent
potential direct contact with waste and contaminated soil and off-site migration of contaminants
in surficial soil. In addition, construction of a landfill gas control system will prevent off-site
migration of explosive gas. Capping of the landfill will also significantly reduce generation of
leachate and contamination of groundwater. Existing leachate-impacted groundwater does not
pose a threat to human or environmental receptors and will be remediated through natural
attenuation. With regard to VOC-contaminated groundwater, it is assumed that NYSDEC will
investigate and remediate the source or sources of this contamination as part of the State’s

Superfund Program.

Alternative 5 will not be protective of human health and the environment since natural
attenuation of contaminants in waste and soil will not be effective in the 30-year planning period
and groundwater will continue to be contaminated for many years. Those recéptors that gain
access to the site, as well as to waste off-site, could potentially come into contact with waste and
contaminated soil. In addition, natural attenuation of landfill gas will not prevent the potential

for off-site migration of explosive gas.
4.2  Compliance with Applicable Regulatory Standards, Criteria and Guidelines/ARARs

Alternative 3 will be compliant with all regulatory standards, criteria and guidelines

(SCGs) and Applicable or Relevant and Appropriate Requirements (ARARs) established for the
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Sonia Road Landfill as described in Section 1.4. The source of contamination (municipal solid
waste) will be remediated (removed from off-site and capped, together with a perimeter gas
control system) in conformance with the New York State Part 360 regulations and groundwater
standards and guidelines, and protection of the sole source aquifer will likely be attained (as it
pertains to contaminants related to the landfill) through capping. In addition, air quality
standards will be attained by gas control emissions treatment (flare), if required. Implementation

of this alternative will be in compliance with all federal, state and local permit requirements.

Alternative 5 will not be compliant with any of the SCGs and ARARs established by the
site, in particular since it is not in conformance with the Part 360 regulations and requirements

for protection of groundwater and sole source aquifer.
4.3  Short-term Impacts and Effectiveness

Alternative 3 can be fully implemented within about 18 months of selection of this
alternative and issuance of the Record of Decision, and will be immediately effective in
mitigating the potential for direct contact with waste and contaminated soil, off-site migration of
contaminated soil, generation of landfill leachate and off-site migration of landfill gas. With
proper implementation of a construction health and safety plan and construction quality
assurance plan, there will be no adverse impacts on human health and the environment during
construction of the cap and gas control system. Also, no significant disruption of the community,
including the industries immediately north of the landfill, is expected during construction, and
of)eration and maintenance of the remediation system. During construction, to the maximum
extent possible, constructio-n-related facilities will be located along the western boundary of the
landfill away from the residential area to the south and east of the site. Any waste or
contaminated soil and groundwater that will be generated during construction will be properly

and safely handled and disposed on-site under the cap, or off-site if necessary.
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Alternative 5 will have no short-term construction impacts and can be fully implemented
immediately; however, it will not be effective in the short (or long) term in preventing potential

contact with waste or contaminated soil, and release of contaminants to the environment.
44  Long-term Effectiveness and Permanence

* Alternative 3 will provide long-term effectiveness and permanence in protecting human
health and the environment by isolating and controlling exposure to and release of contaminants
from waste and contaminated soil. Removal of off-site waste, and the low permeability cap and
landfill gas control system is considered an effective long-term and permanent remedial action.
By mitigating the release of contaminants to groundwater, it is expected that impacts to
groundwater will be significantly reduced and therefore will also be effective and permanent.
The risk posed by the contaminants that remain in the waste and contaminated soil are minimal

since the contaminants will be isolated from direct exposure and leaching to groundwater.

Alternative 5 will not provide for long-term effectiveness and permanence since
remediation of waste, contaminated soil and landfill gas will not occur, and contaminants will
continue to be released to the environment in significant, unacceptable levels. As a result of this
continued rélease of contamination, natural attenuation of leachate-impacted groundwater will

not be effective.
4.5  Reduction of Toxicity, Mobility or Volume Through Treatment

Alternative 3 will not reduce the toxicity or volume of contaminants in the landfill;
however, it will significantly reduce the mobility of contaminants, not through treatment, but
through isolation/containr;lent as described above in Section 4.4. Expected reduction of
contaminant levels of existing leachate-impacted groundwater through installation of the cap will
reduce the toxicity and volume of contaminants in groundwater in part through

degradation/bioremediation, as well as through dilution and dispersion.
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Alternative 5 will not be effective in reducing the toxicity, volume or mobility of the
contaminants at the site, and as a result, natural attenuation will also not be effective.
Contaminants will continue to be released to and migrate in the environment in significant,

unacceptable levels.
4.6  Implementability

Alternative 3 remedial technologies are commercially available and have been proven
effective and reliable for mitigating the migration of contaminants from landfills, including both
leachate and landfill gas, as well as the treatment of gas, if required. In addition, the components
comprising this alternative can be easily constructed, maintained and operated. Labor,

equipment, materials and supplies required to implement this alternative are readily available.

Alternative 5 can be easily implemented but, as discussed above, will not be effective in

protecting human health and the environment.
4.7 Cost

The estimated capital cost, andrlong—tenn (30-year) O&M present worth cost associated
with Alternatives 3 and 5, as provided in Table 3-2, is $12,800,000 and $450,000, respectively. A
detailed construction cost estimate is provided in the Presumptive Remedy Engineering Design
Report, dated March 1998. As noted in Section 3.0, these costs do not include construction

observation and construction quality assurance/construction quality control (CQA/CQC) testing.
4.8 Regulatory Acceptance

Alternative 3, since it will provide effective and permanent remediation of the Sonia
Road Landfill both on-site and off-site without adverse short-term impacts, and will provide
protection of human health and the environment and meet the applicable SCGs/ARARs at a
relatively moderate cost, it is expected that this alternative will be acceptable to all federal, state

and local regulatory agencies. However, the final determination of regulatory acceptance will be
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made following comments received from the regulating agencies on the recommended remedial

action/alternative.

Alternative 5, since it will not provide effective and permanent remediation, and will not
provide protection of human health and the environment and meet SCGs/ARARs, will not be

acceptable to the regulatory agencies.
4.9  Community Acceptance

Similar to the reasons provided above in Section 4.8 for acceptance of Alternative 3 by
the regulatory agencies, it is expected that this alternative will also be accepted by the public.
However, also similar to the discussion regarding regulatory acceptance, final determination of
community acceptance will be made following comments received by the community in the

remedial action/alternative recommended for the site.

Alternative 5, for the same reasons provided in Section 4.8, will not be acceptable to the
community.

A summary of the comparison of Alternatives 3 and 5 is provided in Table 4-1.
4,10 Recommended Alternative

Based on the preliminary evaluation of remedial alternatives described in Section 3.0 and
the detailed evaluation of alternatives in this section, Alternative 3 is recommended for
remediation of the Sonia Road Landfill. This alternative fully meets all of the remedial action
objectives identified for the site and all of the feasibility study criteria, in particular, protection of
human health and the environment, and attainment of applicable SCGs and ARARs at a
moderate cost. The remedial technologies that comprise this alternative are proven, commercially
and readily available, and can be implemented in a relatively short time without adverse impacts,

and are immediately effective. The recommended remediation plan comprises the following:
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Table 4-1

SONIA ROAD LANDFILL

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
REMEDIAL ALTERNATIVE COMPARATIVE ANALYSIS SUMMARY

Alternative 3 (Cap, Gas Alternative 5
Extraction and Long-Term {No Action with Long-Term
Evaluation Criteria Monitoring) Monitoring)

the Environment

Overall Protection of Human Health and

O

Compliance with ARARs

Long-term Effectiveness and
Permanence

Reduction of Toxicity, Mobility or
Volume through Treatment

Short-term Impacts and Effectiveness

© O |0|0

Implementability

Cost

$12,800,000

$450,000

Regulatory Agency Acceptance

O

Community Acceptance

O

. Fully Meets Criteria

O May or Partially Meet Criteria

O Does Not Meet Criteria
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e Excavation of waste beyond the northern landfill property line and placement of the
waste on-site;

o Installation of a low permeability Part 360 cap over the landfill;

e Installation of a gas migration control system, comprising recovery wells in the
interior of the landfill and collection wells around the perimeter of the landfill, and a
flare to control/treat emissions, if required; and

e Performance of a long-term groundwater monitoring program to monitor the

effectiveness of the remediation system.

" In addition to the above-recommended remedial action for the Sonia Road Landfill, it is
also recommended that NYSDEC determine and remediate the source or sources of volatile

organic compound contamination of groundwater detected in the vicinity of the landfill.
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APPENDIX A

NYSDEC DIVISION TECHNICAL AND
ADMINISTRATIVE GUIDANCE MEMORANDUM
(TAGM HWR-90-4030)

SELECTION OF REMEDIAL ACTIONS AT
INACTIVE HAZARDOUS WASTE SITES



1
. ﬁ ' New York State Department of Environmental Conservation
| 4 - HWR-90-4030
| MEMORANDUM REVISED "‘AYI/AZ‘

Regional Hazardous Waste Remediation Engineers, Bureau Directorg & o
oTO Section Chiefs 0
_ FROM: Michael J. 0'Toole, Jr., Directar, Division of Hazardcuéﬁﬁgéxe emediation
. SUBJECT: REVISED TAGM - SELECTION OF REMEDIAL ACTIONS AT INACTIVE HAMZARGOUS WASTE

SITES

DATE: MAY 15 1380

Attached is the revised Division Technical and Administrative Guidance
Memorandum on Selection of Remedial Actions at Inactive Hazardous Waste
Sites in its final form. The revisions are minor in nature and do not
change the contents of the TAGM, originally issued on September 13, 1989.

The revision of the September 13, 1983 TAGM includes the following:

1. “Hierarchy of Remedial Technologies"

Section 2.1 is revised to clarify the desirability of off-site
land disposal of hazardous wastes.

i 2. Since New York State does not have ARARs in its statute and-to
avaid misinterpretation of New York State requirements, changes
are made to replace "ARARs" with New York State Standards,

Criteria and Guidelines (SCGs).

3. In accordance with the referenced TAGM, an alternative which does
not meet the State Standards, Criteria and Guidelines (SCGs) and
if a waiver to a SCG is nat appropriate or justifiable such an
alternative should not be further considered. [t is possible that
several alternatives may be dropped during the detailed analysis.
Section 5.2.3 is rearranged so that alternatives are evaluated for

criteria in the following oraer:

' {3) Compiiance with New York SCGs;
(i) Protection of human health and the environment; .
(i3i)  Short-term effectiveness;
{iv) Long-term effectiveness and permanence;
(v) Reduction of toxicity, mobility and volume;
(vi} Implementability; and
! (vii) Cost.
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1.

HWR-90-4030
REVISEDMAY 1 5 332
NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION
DIVISION OF HAZARDOUS WASTE REMEDIATION
' ALBANY, NEW YORK 12233-7010

TECHNICAL AND AOMINISTRATIVE GUIDANCE MEMORANDUM (TAGM)
FOR THE

SELECTION OF REMEDIAL ACTIONS AT
INACTIVE HAZARDOUS WASTE SITES

INTRODUCTION: The use of rreatment technologies at Inactive Hazardous
Haste Sites has been underutilized primarily as a result of cost of
such technoiogies. Recent federal Superfund Amendment and
Reauthorization Act (SARA) and RCRA amendments which restrict Tand
burial provide incentives to use treatment technologies in remedial
programs. SARA added a more stringent statutory criteria governing
the appropriate extent of clean-up. SARA requires that preference be
given to remedies that permanently reduce the toxicity, voiume, or
mobility of the hazardous substances, pollutants or contaminants, and
v remedies using alternative treatment technalogies {SARA Section
121). In addition, the 1984 amendments to RCRA restricted land
disposal of several types of wastes. -The land disposal restrictions

have several effects which include:

o Prohibition of continued land disposal of untreated hazardous wastes
beyond specified dates unless the waste meets treatment standards
based upon the Best Demonstrated Available Technology (BDATY;

o United States Envirenmental Protection Agency's (USEPA) requirement
to develop specified levels or methods of treatment which achieve

substantial reduction of toxicity and mobility;

nazardous wastes except far

o Prohibition of storage of restricted
treatment or disposal; and

accumulation to facilitate recovery,

that prehibit land disposal of

o Statutory "hammer provisions"
s not promulgate standards by statutory

hazardous wastes if USEPA doe
dates.
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This TAGM provideé guideiines L0 select an appropriate remedy at
Federal Superfund, State Superfund and Potentially Responsible Party
(PRP} sites. This document also sets forth a hierarchy of remedial
rechnology treatments which will be consistent with SARA and RCRA land
disposal rastrictions.. It presents detailed guidelines for asvaluation
and selection of remedial alternatives for some on-going and all new
Remedial Investigation/Feasibi1ity Study (RI/FS) projects. The
Division of Hazardous Waste Remediation (DHWR)} would consider
exempting an inactive hazardous waste site from this document if
deemed appropriate. For example, if a remedial action for a site is
readily apparent, it would not be peneficial to select remedies using
the procedures set forth in this TAGM.

IMPLEMENTATION OF REMEDIAL ACTIONS: SARA clearly gives preference to
treatment technologies "that, in whole or in part, will result in a
permanent and significant decrease in the toxicity, mobility, or
yolume of hazardous substances, pollutants or contaminants," to the
maximum extent practicable. The Department cCOnNCUrs with this
position. In order to oliminate the significant threat to public

health and the environment, the Department pelieves it is important ta
implement permanent remedies wherever practﬁcab\e.

It should be emphasized, nowever, ryat there will be many instances
where permanent remedies will not be practicable. For example, it is
likely that conventional iselation and control technologies with
pumping and treatment of Jeachate/groundwater may be selected as
appropriate remedial action for municipal 1andfill sites which are now
classified as inactive hazardous waste sites. when remedies such as
conventional isolation and/or control technologies are selected, the
Record of Decision (ROD) shall discuss why a remedial action resulting
in a permanent and significant reduction in the toxicity, volume or
mobility of hazardous wastes was not selected. If a remedial action
that leaves any nhazardous wastes at the site is selected, such
remedial action snall be reviewed no less than once each five years
after completion of the remedial action to assure that human health
and the environment are being protected by the implemented remedial
action; this review will take place in addition to the reguliarly
scheduled monitoring and operation and maintenance, even if the
monitoring data indicates that the implemented remedy daes not
contravene any 'cleanup criteria or ctandards." The objective of the
review will be to evaluate if the implemented remedy protects human
health and the environment and to identify any “permanent" remedy
available for the site. In addition, if upeon such review, it is the
_judgement of the Deputy Commissioner, office of Environmental
Remediation, that action js appropriate at such site, the Department
shall take or reauire such action. Before taking or requiring any
action, all interested parties including the responsible parties and
the public shall be provided an opportunity to comment on the

Department's decision.
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(i) been successfuily demonstrated on a full scale or a pilot scale
under Federal Superfund Innovative Technology Evaluation (SITE)

Program;

or

~—

ii) been successfully demonstrated on a full scale or pilot scale at a
; ’ Faderal Superfund site, at a Federal facility, at a State

’ i 3

]

B Superfund site anywhere in the country, at a PRP site overseen by
' a State environmental agency or USEPA;

_i or

~ (iii1) a RCRA Part B permit;

} L or

o (iv) a RCRA Research and Development permit.

lr
- or

: {v) a documented history of successful treatment such as granulated
) activated carbon unit. :

developed, concurrently with the Remedial Investigation (RI). In
developing alternatives, two important activities take place.
3 First, volumes or areas of environmental media (air, water,
E soil/sediment) are identified where contamination is present; the
media to be treated are determined by information on the nature
and extent of contamination, applicable or relevant and
appropriate New York State Standards, Criteria and Guidelines
(SCGs), cleanup criteria/standards, etc. SCGs alsc include
faderal standards which are more stringent than State Standards,
Criteria and Guidelines. Second, the remedial action alternatives
and associated technologies including alternative treatment
technologies are screened to jdentify those that would be
effective for the hazardous wastes and media of interest at the
. site. The information obtained during these two activities is
- used in assembling technologies and the media to which they will
be applied into alternatives for the site or specific operable
unit. This process shouid consist of five general steps as

briefly presented below:

{”‘ 3. DEVELOPMENT OF REMEDIAL ALTERNATIVES: Alternatives are typically
],

i —

-

p——
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1. Develop remedial actiam objectives specifying the contaminants
and media of interest, and exposure pathways. The objectives
developed are based on contaminant-specific cieanup criteria.

2. Develop general response actions for each medium of interest
that may be taken to satisfy the remedial action objectives
for the site or specific operable unit.

1. Identify volumes or areas of media to which general response
actions might be appiied, taking into account the requirements
for protectiveness as identified in the remedial action
objectives and the chemical and geological characterization of

the site or a specific operable unit.

4. ldentify and screen the technologies applicable to each
medium of interest to eliminate those technologies that cannot

be implemented technically at the site for that medium.

5. Assemble the selected representative technoiogies into
appropriate alternatives.

PRELIMINARY SCREEMING OF REMEDIAL ALTERNATIVES: The screening of
alternatives follows the conceptual development of alternatives
and precedes the detailed anaiysis of alternatives. Prior to
screening, technologies should be identified and combined into
alternatives, although specific details of the alternatives may
not be defined. Initial set of alternatives developed shall
include appropriate remedial technologies that are representative
of each of the four categories of remedial technologies as
described in Section 2.1. During the screening, the extent -of
remedial action (e.g., quantities of media to be affected), the
sjzes and capacities of treatment units, and other details of each
alternative snould be further defined, as necessary, SO that
screening evaluations can be conducted.

The objective of remedial alternatives screening is to narrow the
1ist of potential alternatives that will be evaluated in detail.

In some situations, the number of viable alternatives ta address

site problems may be limited such that screening may be

unnecessary or minimized.

Screening is used as a tool throughout the alternative selection
process to narrow the options being considered. When ajternatives
are being developed, individual remedial technologies should be
screened primarily on their ability to meet medium-specific
remedial action cbjectives, their implementability and their
short-term and long-term effectiveness. At this time, cost should
not be used to guide the initial deveiopment and screen remedial
technologies or alternatives. Because the purpase of the
screening evaluatian is t6 reduce the number of alternatives that
will undergo a more thorough and extensive analysis, alternatives
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should be evaluated more generally in this phase than during the
detailed analysis.

4.1 Effectiveness Evaluation: A key aspect of the screening
svaluation is the effectiveness of each alternative in protecting human
health and the environment. Each alternative shouid be evaluated as to the
extent to which it will eliminate significant threats ta public heaith and
the environment through reductions in toxicity, mobility and valume of the
hazardous wastes at the site. Both short-term and long-term effectiveness
should be evaluated; short-term referring to the construction and
implementation period, and long-term referring to the period after the
remedial action is in place and affective.

The expected 1ifetime or duration of effectiveness should be
jdantified for each alternative. The control and isolation technologies
may fail if any of the follewing is expected to take place:

(i) significant loss of the surface cover such as clay cap with a
potential for exposure of waste material underneath the cap;

(ii) contamination of the groundwater by the leachate from the waste:
material;

(i11) contamination of the adjoining surface water by the leachate from
the waste material or by the contaminated groundwater;

{iv) structural failure of the control or isolation technology.

Table 4.1 should be used in evaluating the effectiveness of each
alternative in protecting human health and the environment. If an
alternative is scored less than 10 out of a maximum score of 25, project
manager may consider rejecting that remedial alternative from further

consideration.

4.2 Img\ementabi1itx Evaluation: Implementability is a measure of
both the technica! and administrative feasibility of constructing,
operating, and maintaining a remedial action alternative. Technical
feasibility refers to the ability to construct, reliably operate and meet -
technical specifications or criteria, and the availability of specific
equipment and technical specialist to operate necessary process units. It
also includes operation, maintenance, replacement, and monitoring of
technical components of an alternative, if required, into the future after
the remedial action is compiete. Administrative feasibility refers to
compliance with applicabie rules, regulations and statutes and the ability
to obtain approvals from other offices and agencies, the availability of

treatment, storage, and disposal services and capacity.

_Determinations of an alternative not being technﬁcal\y feasible and
not being available for implementation will preclude it from further
consideration uniess staps can be taken to change the conditions
responsible for the determination. Often, this type of fatal flaw would
have been identified during technology development, and an alternative

-
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ave been assembled. Remedial alternatives
tratively should not be
lone.

which is not.feasible wbuld not h
which will be difficult to implement adminis
aliminated. from further consideration for this reason a

f each remedial a1ternative"shou\d be evaluated
e does not score a minimum of eight out

roject Manager has the option of
further consideration.

Impiementability o
using Table 4.2. If an alternativ
of a possible maximum 15, then the P
screening out this alternative from

5. DETAILED ANALYSIS OF ALTERNATIVES

5.1 Introduction

5.1.1 Purpose of the Detailed Analysis of Alternatives: The
detailed analysis of alternatives 1s the analyses and presentation of the

relevant information needed to allow decision-makers to select a site
remedy. Ouring the detailed analysis. =ach alternative is assessed against

the seven evaluation criteria described in this chapter.

The specific requirements that must be addressed in the Feasibility

Study (FS) report are 1isted below:

vironment

o Be protective of human health and the en

o Attain SCGs {explain why compliance with SCGs was not needed to
protect public health and the environment)

o Satisfy the preference for treatment that significantly and
permanently reduces toxicity, mobility, or volume of hazardous
wastes as a principal element (or provide an explanation in the ROD

as to why it does not)

o Be cast-effective

Saven evaluation criteria have been developed to address the
requirements and considerations listed above:. These evaluation criteria
serve as the basis for conducting the detailed analyses during the FS and
for subsequently seltecting an appropriate remedial action. The evaluation

criteria are:
o Short-term impacts and effectiveness

o Long-term effectiveness and performance

o Reduction of toxicity, mobility, or volume

o Implementability

o Compliance with SCas

o Overall protection of human health and the environment

Page 7 of 32



o Cost

5.1.2 The Context of Detailed Analysis: The detailed
analysis of alternatives follows the development and preliminary screening
of alternatives and precedes the actual selection of a remedy. The extent
to which alternatives are analyzed during the detailed analysis is
influenced by the available data, the number and types of alternatives
being ‘analyzed, and the degree to which alternatives were previously
analyzed during their development and screening.

The evaluations conducted during the detailed analysis phase build on
previous evaluations conducted during the. deveiopment and preliminary
screening of alternatives. This phase also incorporates any treatability
study data and additional site characterization information that may have
seen collected during the RI. The results of the detailed analysis serve
to document the evaluations of alternatives and provide the basis for

selecting a remedy.
5 2 Detailed Analysis of Remedial Alternatives

_ 5 2 1 Alternative Definition: The alternatives that remain
after preliminary screening may need to pbe refined more completely prior to
the detailed analysis. Alternatives have already been developed and
initially screened to match contaminated media with appropriate treatment
processes. This matching is done by identifying specific remedial response
objectives and sizing process units to attain the objective.

The information developed to define alternatives at this stage in the
RI/FS process may consist of preliminary design calculations, process flow
diagrams, sizing of key process components, preliminary site layouts, and a
discussion of limitations, assumptions, and uncertainties concerning each

alternative.

5.2.2 Overview of Evaluation Criteria: The detailed analysis
provides the rationaie for a remedy selection. The FS analysis must
provide sufficient quantity and quality of information to support the
selection of a remedy. The seven evaluation criteria listed encompass
technical. cost, and institutional considerations; and compliance with

specific statutory requirements.

The level of detail required to analyze each alternative against these
avaluation criteria will depend on the type and complexity of the site, the
type of technologies and alternatives being considered, and ather
project-specific considerations. The analysis should be conducted in
sufficient detail such that decision-makers understand the significant
aspects of each alternative and any uncertainties associated with their

evaluation.

criteria has been Further divided into
specific factors to allow a thorough analysis of the alternatives. These
factors are shown in Tabte 5-1 and discussed in the following sections.
The weight for each criteria is also noted in Table 5-1.

Each of the seven evaluation
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§.2.3 Analysis of Individual Alternatives

5.2.3.1 Compliance with A licable New York State Standards
Criteria and Guidelines (SCGs) (Relative Weight = 10)

This evaluation criterion is used to determine how each alternative
complies with applicable or relevant and appropriate New York State
Standards, Criteria and Guidelines {SCGs). As stated in Section 3, the
5CGs should also inciude faderal standards which are more stringent than
the State Standards, Criteria and Guidelines. There are three general
categories of SCGs: chemical-, location-, and action-specific. SCGs for
each category are identified in previous stages of the RI/FS process (e.g.
chemical-specific SCGs should be preliminarily identified during scoping
of the project). The detailed analysis should summarize which requirements
are .applicable or rejevant and appropriate to an alternative and describe

how the alternative meets these requirements. 'When a SCG is not met,
justification for use of one of the six waivers allowed under CERCLA and

SARA should be discussed.
The following should be addressed for each alternative'durﬁng the
detailed analysis of SCGs:

. groundwater

(1) Compliance with chemical-specific SCGs (e.g
the SCGs will be met,

standards) - This factor addresses whether
and if not, the basis for a wajver.

(e.g. RCRA minimum

(2) Compliance with action-specific SCGs
d whetner SCGs will

technology standards) - It should be determine
be met and if not, the basis for a waiver.

(3) Compliance with Jocation-specific SCGs - As with other SCG-
related factors, this involves a consideration of whether the SCGs

will be met and if not. the basis for a waiver.

quirements are applicable or
€C in consultation with the DOH.
will be attained by a specific

The actual determination of which re
celevant and appropriate is made by the D
A summary of these SCGs and whether they
alternacive should be presented.

If an alternative complies with all SCGs, it should be assigned a full
score of 10. If an alternative complies with none of the above-mentioned

four specific aspects of the SCGs, It should receive a score of 0. Each
the SCGs shall receive a maximum

component of the four specific aspects of

score of-2.5. It is to be pointed out that if an alternative does not meet
the SCBs and a waiver to the 3CGs is not appropriate or justifiable such an
alternative should not be further considered. Table 5.2 may be used to

evaluate remedial alternatives.

4.2.3.2 Overall protection of Human Health and the Environment

(Relative Weight = 20)
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- This evaluation criterion provides a final check to assess whether
l 5 sach alternative meets the requirement that it is protective of human
J health and the environment. The overall assessment of protection is based
on a compasite of factors assessed under other evaluation criteria,

(ﬁ? especially long-term effectiveness and performance, short-term

1} effectiveness, and compliance with SCGs.

- Evaluation of the overall protectiveness of an alternative during the
RI/FS should focus on how a specific alternative achieves protection over

L time and how site risks are reduced. The analysis should indicate how each
source of contamination-is to be eliminated, reduced, or controlled for

’_h'l .
\ each alternative.
L
Table 5.3 outlines pertaining questions to be answerad in order to
I assist the evaluator in assigning rejative weighing scores to remedial

alternatives.

e

i

5.2.3.3 Short-term Impacts and Effectiveness (Relative Weight:

10): This evaluation criterion assesses the effects of the
alternative during the construction and implementation phase until
remedial response objectives are met. Under this criterion,
alternatives should be evaluated with respect to their effects on
human health and the enviraonment during implementation of the remedial
action. The following factors of this analysis criterion should be

addressed for each alternative:

=
N .

)

(i) Protection of the community during remedial actions - This aspect
of short-term effactiveness addresses any risk that results from
implementation of the proposed remedial action, such as dust from
excavation or air-quality impacts from the operation of an

incinerator.

o

[

L {(ii) Environmental impacts - This factor addresses the potential
adverse environmental impacts that may result from the
— implementation of an alternative and evaluates how effective
\ available mitigation measures would- be in preventing or reducing

= the impacts.
(ﬁ (1i1) Time until remedial response objectives are achieved - This factor

includes an estimate of the time required to achieve protection
for either the entire site or individual elements associated with

specific.site areas or threats.

ey,
!
+
e o

{iv) Protection of workers during remedial actions - This factor
assesses threats that may be posed to workers and the

-
| affectiveness and reiiability of protective measures that could be
' taken.
f‘T Score for this criterion should be assigned based on the analysis of
| factors (i), (ii), (iii) presented in Table 5.4. Analysis of the factor
ing remedial actions," should be used to design.

i "protection of workers dur
) appropriate safety measures for on-site workers.

|

e
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5.2.3.4 Long-term Effectiveness and Permanence {Relative
Weight = 15)

This evaluation criterion addresses the results of a remedial action
in terms of its permanence and quantity/nature of waste or residual
remaining at the site after response objectives have been met. The primary
focus of this evaluation is the extent and effectiveness of the controls
thas may be required to manage the waste or residual remaining at the site
and operating system necessary for the remedy to remain effective. The
following components of the criterion should be addressed for each

alternative:
a Permanence of the remedial alternative.

o Magnitude of remaining risk - The potential remaining risk may be
expressed quantitatively such as by cancer risk levels, or margins
of safety over NOELs for non-carcinogenic effects, or by the
volume or concentratien of contaminants in waste, media or
treatment residuals remaining at the site. The characteristics of
the residuals that should be considered to the degree that they
remain hazardous, taking inta account of their toxicity, mobility,
and propensity to bijo-accumulate.

o Adeguacy of controis - This factor assesses the adequacy and
suitability of contrel, if any, that are used to manage treatment
residuals or untreated wastes that remain at the site. It may

include an assessment of containment systems and institutional
controls to determine if they are sufficient to ensure that any
exposure to human and environmental receptors is within protective

levels.

o Reliability of contraols - This factor assesses the long-term
reliability of management controls for providing continued
protection from residuals. It includes the assessment of the
potential need to - replace components of the alternative, such as a
cap, a slurry wall, or a treatment system; the potential expasure
pathway; and the risks posed should the remedial action need
repiacement. This factor should also include systems to warn the
faijure of remedial alternative, once in place.

Tahle.S.S should be used during the analysis to assign scores for this
criterion.-

5.2.3.5 Reduction of Toxicity, Mobility and Vaolume (Relative
Weight = 15)

This evaluation criterion assesses <he remedial alternative's use for
treatment technologies zhat permanently and significantly reduce toxicity,
mobility, or voiume of the nazardous wastes as their principal element. As
2 matter of the Department's policy, it ijs preferred to use treatment to
eliminate any significant threats at a site through destruction of toxic
contaminants, reduction of the total mass of toxic contaminants,
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jirreversible reduction in contaminants mobility, or reduction of totaf

volume of contaminated media.

. This evaluation would focus on the following specific factors for a
particular remedial alternative:

o The amount of hazardous materials that will be destroyed or
treated, including how the principal threat(s) will be addressed

o The degree of expected reduction in toxicity, mobility, or volume
measured as a percentage of reduction {or order of magnitude)

o The degree to which the treatment will be irreversible

The type and gquantity of treatment residuals that will remain
following treatment

]

Table 5.6 lists typ{cal questions to be addressed during the analysis
of toxicity, mobility, or volume reduction.

Table 5.6 shpu]d‘be'used as the basis for evaluation of remedial
alternatives and in assigning score for this criteria. :

5.2.3.6 Implementability (Relative Weight = 15): OF the total weight
of 15, the technical feasibDility shall receive a maximum score of 10 while
administrative feasibility and availability of services and materials shall
be assigned a combined maximum score of S.

The implementability criterion addresses the technical and
administrative feasibility of impiementing an alternative and the
availability of various services and materials required during its
implementation. This criterion invelves analysis of the following factors:

o Technical feasibility

Construction and operation - This relates to the technical
difficulties and unknowns associated with a technolagy. This was
initially identified for specific technologies during the development
and preliminary screening of alternatives and is addressed again in
the detailed analysis for the alternative as a whole. S

y - This focuses on the ability of a
s or performance
chedule

Reliability of technolog :
tachnology to meet specified process efficiencie
goals. The likelihood that technical problems will lead to s

delays should be considered as well.

al remedial action - This includes a
discussion of what, if any, future remedial actions may need to be
undertaken and how difficult it would be to implement such additional
actions. This is particularly applicable for an FS addressing an
interim action at a site where additional operable units may be

analyzed at a later time.

Ease of undertaking addition
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Monitoring considerations - This addresses the ability to moniter the
effectiveness of the remedy and includes an evaluation of the risks of
exposure should monitoring be insufficient to detect a system failure.

Table 5-5 should assist the evaluator in determining degree of
technical feasibility among remedial alternatives. The maximum score

for the technical feasibility is 10.

o Administrative feasibility

Activities needed to coordinate with other offices and agencies
(e.g. obtaining permits for off-site activities or rights-of-way for

construction)
o Availability of services and materials

Availability of adeguate off-site treatment, storage capacity, and
4isposal services

Availability of necessary equipment, specialists and skilled operators
and provisions to ensure any necessary additional resources

Availability of services and materials, plus the potential for
obtaining competitive bids, which may be particularly important for-

alternative remedial technologies.

A combined scoring not to exceed five should be assigned to
administrative feasibility and availability of services and materials.

Table 5.7 lists typical guestions to be addressed during the analysis
of administrative feasibility and availability of services and materials.

5.2.3.7 Cost (Relative Weight = 19)

The application of cost astimates to evaluation of alternatives is

discussed in the fo)}lowing paragraphs.

Capital costs consist of direct (construction) and
ion and averhead) costs. Direct costs include
expenditures for the equipment, labor and materials necessary to install
remedial actions. Indirect costs include expenditures for engineering and
other services that are not part of actual installation activities but are
required to compiete the installation of remedial alternatives. Capital
costs that must be incurred in the future as part of the remedial action
alternative zhould be jdentified and noted for the year in which they will

occur.

(1) Capital Costs.
indirect {non-construct

Direct capital casts may include the following:

jals, labor (including

o Construction costs - Costs of mater _ .
d equipment required

fringe benefits and worker's compensation), an
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to install a remedial actian

Equipment costs - Costs of remedial action and service equipment
necessary to enact the remedy; {these materials remain until the

site remedy is complete)

o Land and site-development costs - Expenses associated with the
purchase of land and the site preparation costs of existing

property

o Buildings and services costs - Costs of process and non-pracess
buildings, utility connections, purchased services, and disposal

costs

o Relocation expenses - Costs of temporary or permanent
accommodations for affected nearby residents

"4 Disposal costs - Costs of transporting and disposing of waste
material such as drums, contaminated soils and residues.

Indirec;\capital costs may include:

o Engineering expenses - Costs of administration, design,
construction supervision, drafting, and treatability testing

o Legal fees and license or permit costs - Adminiétratﬁve and
toechnical costs necessary to obtain licenses and permits for

installation and operation

o Start up and shakedown costs - Costs incurred during remedial
action start up

o Contingency allowances - Funds to cover costs resulting from
unforeseen circumstances, such as adverse weather conditions,
strikes, and inadequate site characterization.

(2) Operation.& Maintenance Costs. Annual costs are past-construction
costs necessary to ensure the continued effectiveness of a remedial action.

The following annual cost components should be considered:

o Operating labor costs - Wages, salaries, training, overhead, and
fringe benefits associated with the labor needed for
post-construction operations

and labor costs - Costs for labor, parts and

o Maintenance materials _
e maintenance of facilities and

Jther resgurces required for routin
squipment

energy - Costs of such items as chemicals

o Auxiliary materials and S
jons, water and sewer

and electricity for treatment plant operat
services, and fuel
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Dispasal of residues - Costs to treat or dispose of residuals such
as sludges from treatment processes or spent activated carbon

o Purchased services - Sampling costs, laboratory fees, and
professional fees for which the need can be predicted

o Administrative casts - Costs associated with the administration of
remedial action 0&M not included under other categories

o Insurance, taxes and licensing costs - Costs of such items as
1iability and sudden accidental insurance; real estate taxes on
purchased land or rights-of-way; licensing fees for certain
technologies; and permit renewal and reporting costs

Replacement costs - Cost for maintaining equipment or structures
that wear out over time
reviews - Costs for pericdic site reviews

five years) if a remedial action leaves any
ntaminants at the site.

o Costs of periodic site
(to be conducted every
hazardous substances, poilutants or ca

(3) Future Capital Costs: 7he costs of potential future remedial
actions should be addressed, and. if appropriate, snould be inciuded when
there is a reasonable expectation that a major component of the remedial
alternative will fail ‘and require replacement to prevent significant
exposure to contaminants. 1t is not expected that a detailed statistical
analysis will be required to identify probable future costs. Rather,
qualitative engineering judgment should be used and the rationale should be

well documented in the FS report. -

Any remedial action that leaves

ect future land use and perhaps
uch sites will be restricted, resulting

dential development and taxes to the

(8) Cost of Future Land Use:
hazardous wastes at a site may aff
groundwater use. Access or use of s
in loss of business activities, resi
local, State and federal governments. During the feasibility study,
potential future land use of the site should be considered. Based on this
potential land use, economic loss attributable to such use shouild be
calculated and included as a cost of the remedial alternative. In
addition, the continuing presence of an inactive hazardous waste site, even
though remediated, may have a negative effect on surrounding property
values. This loss in value should also be considered as a cost of the

remedial program deveioped far the site. fconomic loss due to the future

. land use should be derived based on comparison with a neighboring community

not affected by any of hazardous waste sites.

should be determined for sites only when such
d significant. When cost of land surrounding
an inactive hazardous waste site located in the urban/suburban area is

determined to be significant in relation to the cost of a remedial
alternative, then cost of future land use as described above should.be
determined for inclusion in the present worth apalysis of the remedial

alternative.

Cost of future land use
cost is deemed appropriate an
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Accuracy of Cost Estimates. Site characterization and treatability
investigation information should permit the user to refine cost estimates
for remedial action alternatives. It is important to consider the accuracy
of costs developed for alternatives in the FS. Typically, these "study
estimate" costs made during the FS are expected to provide an accuracy of
50 percent to -30 percent and are prepared using data available from the
Rl. Costs developed with expected accuracies other than +50 percent to -30
percent should be jdentified as such in the FS.

Present Worth Analysis. A present worth analysis is used to evaluate
expenditures that occur over different time pericds by discounting all
future costs to a common base year, usually the current year. This allows
the cost of remedial action alternatives to be compared on the basis of a
single figure representing the amount of money 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.

In conducting the present worth analysis, assumptions must be made
regarding the discount rate and the period of performance. 1t is
recommended that a discount rate equivalent to the 30-year U.S. treasury
bond rate taxes and after inflation be used in determining the present
‘worth of an alternative. The period of performance should not exceed 3

years.

Cost Sensitivity Analysis. After the present worth of each remadiail
action alternative is calculated, individual costs may be evaluated through
a sensitivity analysis if there is sufficient uncertainty concerning
specific assumptions. A sensitivity analysis assesses the effect that
variations in specific assumptions associated with the design,
implementation, operation, discount rate, and effective life of an
alternative have on the present- worth for the alternative. These
assumptions depend on the accuracy of the data developed during the site
characterization and treatability investigation and on predictions of the
future behavior of the technology. Therefore, these assumptions are
subject to varying degrees of uncertainty from site to site. The potential
effect on the cost of an alternative because of these uncertainties can be

_observed by varying the assumptions and noting the effects on estimated
costs. Sensitivity analyses can also be used to optimize the design of a
remedial action alternative, particularly when design parameters are
interdependent (e.g., incinerator capacity for contaminated sail and the
length of the period of performance).

Use of sensitivity analyses should be considered for the factors that
can significantly change overall costs of an alternative with only small
changes in their values, especially if the factors have a high degree of
uncertainty asseciated with them. Other factors chosen far analysis may
include those factors for which the expected (or estimated) value is highly
uncertain. The results of such an analysis can be used to identify
worst-case scenarios and TtO revise estimates of contingency or reserve

funds.
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The following factors are potential candidates for consideration in
canducting a sensitivity analysis:

o The effective 1ife of a remedial action

o The 0&M costs

¢ The duration of cleanup

o The volume of contaminated material, given the uncertainty about
site conditions

o Other design parameters (e.g. the size of the treatment system)

o The discount rate {(a range of 3 to 10 percent may be used to
investigate uncertainties)

The resuits of a sensitivity analysis should be discussed during the
comparison aof alternatives. Areas of uncertainty that may have a
significant effect on the cost of an alternative should be hightighted, and
a rationale should be presented for selection of the most probable value-of

the parameter.

An alternative with the lowest present worth shall be assigned the
highest score of 15. Other alternatives shall be assigned the cost score

inversely proportional to their present worth.

5.2.4 Presentation of Individual Analysis

The analysis of individual alternatives against the seven criteria
should be presented in the 3 report as a narrative discussion accompanied
by a summary table. This information will be used to compare the
alternatives and support a subsequent analysis of the alternatives made by
the decision-maker in the remedy selection process. The narrative
discussion should, for each alternative, provide (1) a description of the
alternative and (2) a discussion of the individual criteria assessment.

should provide data on technology

The alternative description
components (use of innovative technologies should be jdentified),
required for

quantities.of hazardous materials handled, time
implementation, process sizing, impiementation requirements, and -
assumptions. These descriptions will also serve as the basis for seiecting

the New York SCGs. Therefore, the key SCGs for each alternative should be
identified and integrated into these discusstons.

The narrative diccussion of the analysis should, for each alternative,

present the assessment of the alternative against each of the seven
criteria. This-discussion should focus on how, and to what extent, the

various factors within each of the seven criteria are addressed.

The uncertainties associated with specific alteyngtives should be
included when changes in assumptions or unknown conditions could affect the
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analysis. . The FS should also include a summary table highlighting the
assessment of each alternative with respect to each of the seven criteria.

5.2.5 Comparative Analysis of Alternatives

Once the alternatives have been individually assessed against the
seven criteria, a comparative analysis should be conducted to evaluate the
relative performance of each alternative in relation to each specific
evaluation criterion. This analysis is in contrast, to the preceding
analysis in which each alternative was analyzed independently without the
consideration of interrelationships between alternatives. The purpaose of
this comparative analysis is to identify the advantages and disadvantages
of each alternative relative to one another so that the key trade-offs to
be evaluated by the decision-maker can be jdentified.

The first five criteria (short-term effectiveness; long=-term
offectiveness, and permanence; reduction of toxicity, mobility, and volume;
implementability; and cost) will generally require more discussion than the
remaining criteria because the key trade-offs or concerns among
ajternatives will most frequentiy relate to one or more of these five. The
overall protectiveness and compliance with $CGs criteria will generally
serve as threshold determinations in that they either will or will not be
met. Community preference will likely be evaluated only preliminarily
during the RI/FS because such information frequently is not available.
Community preference can be addressed more thoroughly once comments aon the
R1/FS report and the proposed remedial action plan have been received and a
final remedy selection decision is being made. ‘ _

5.2.6 Presentation of Comparative Analysis

The comparative analysis should inciude a narrative discussion
describing the strengths and weaknesses of the alternatives relative to one
anather with respect to each criterion, and how reasonable variations of
key uncertainties could change the expectations of their relative
performance. If destruction and treatment technologies are being
considered, their potential advantages in cost or performance and the
degree of uncertainty in their expected performance (as compared with
conventional/isolation technologies) should also be discussed. The
comparative analysis should also summarize the total sizing for eacn

" alternative.

The. presentation of differences between alternatives can be measured
either qualitatively or quantitatively, as appropriate, and should identify
substantive differences (e.g. greater 'short-term effectiveness concerns,
greater cost, etc) between alternatives, differences in total scores, etc.
Quantitative information that was used to assess the alternatives (e.g.
specific cost estimates, rime until response objectives would be obtained,
and levels of residual ~ontamination) should be included in these

discussions.
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The Final Draft RI/FS or the Proposed Remedial Action Plan (PRAP)
should present the remedial alternative recommended for the site and clear

rational for the recommendation.

6. COMMUNITY ASSESSMENT: This assessment incorporates public comment
into the selection of a remedy. There are several points in the RI/FS

process at which the public may have previously provided comments (e.q.
first phase of the RI/FS). The Department will solicit public comments on
the remedial alternatives and the recommended alternative in accordance
with the New York State Inactive Hazardous Waste Site Citizen Participation
Plan and statutory and regulatory requirements. A document titied, "New
York State Inactive Hazardous Waste Site Citizen Participation Plan," dated
August 30, 1988, should be used as a guidance to sglicit the public
comments on the remedial al ternatives and the reccmmended alternative. The
public comments shall be considered. The remedy for the site will be
selected and documented in accordance with the Organization and Delegation
Memorandum #89-05 Policy - Recards of Decision for Remediation of Class 2

Inactive Hazardous Waste Disposal Sites.
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Table 4.1

SHORT-TERM/LONG-TERM EFFECTIVENESS

Analysis Factor

(Maximum Score = 25)

Basis for Evaluation Du
Preliminary Screening

ring

1. Protection of community ° Are there significant short-term risks

during remedial actions.

to the community that must be addressed? No

(1If answer is nro, go to Factor 2.)

° Can the short-term risk be easily

controlled?

o poes the mitigative effort to control

Subtotal (maximum = &)

~a

. Snvironmental Impacts

Subtotal (maximum = 4)

3. Time to implement the
remedy.

Subtotal (maximum = 2)

4. On-site or off-site
treatment or land
disposal

Subtotal (maxiowm = 3)
*treatment is defined as

destruction or separation/
treatment or solidificatic

short-term risk impact
1ife-style? -

o Are there significant short-term risks

the community

to the environment that must be
addressed? (If answer is no, go to

Factor 3.)

° Are the available mitigative measures

reliable to minimize potential impacts? No

o WYnat is the required time te implement

the remedy?

° Required duration of the mitigative
effort to control short-term risk.

° On-site treatment®
o Off-site L{reatment*

° On-site or off-site land disposal

n/

chemical fixation of inorganic wastes

5. Permanence of the remedial
alternative.

Subtotal (maximm = 3)

% Will the remedy be cl
permanent in accordan
2.1(a), (b), or (c).
yes, go to Factor 7.)

b

assified as
ce with Section
(1If answer is

Score
Yes 0
_ 4
Yas 1
No 0
Yas Q
No 2
Yes 0
No 4
Yes 3
0
£ 2yr. 1
>eyr. _ O
< 2yr. 1
> 2yr. ___; Q
3
1
a
Yes __ 3
No 0
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~ow Table 4.1 {cont'd)
 SHORT-TERM/LONG-TERM EFFECTIVENESS

r .. (Maximum Score = 25)
* Analysis Factor Basis for Evaluation During Score
— - Preliminary Screening
6. Lifetime of remedial o Expected 1ifetime ar duration of 25-30yr. 3
0 actions. - : of effectiveness of the remedy. 20-25yr. 2
. 15-20yr. 1
< 15yr. ]
— Subtotal (maximum = 3)
' 7. Quantity and nature of i) Quantity of untreated hazardous Nona 3
‘ waste or residual left waste left at the site. < 25% 2
(ﬁ at the site after 25-50% 1
L remediation. > 50% 0
. ii) Is there treated residual left at Yes 0
[_ rhe site? (If answer is no, go to No .2
Factor 8.)
o . .
i‘ 17i) Is the treated residual toxic? Yaa 0
N No 1
3 iv) Is the treated residual mobiie? Yes 0
o No 1
~ Subtotal (maximum = §)
- 3. Adeguacy and reliability i) Operation and maintenancé required < Byr. 1
_ of controls. for a period of: > Byr. 0
— i1) Are environmental controls required Yes 0
as a part of the remedy to handie No ____ 1
o potential problems? (If answer is
_‘ no, go to “iv")
- $11) Degree of confidence that controls Moderats to very
. oo can adequately handle potential confident __ 1
- ' problems. Somewhat to not
N confident 0
_J iv) Relative degree of lang-term Minimum 2
monitoring required (compare with Moderats __ = 1
- other remedial alternatives) Extensive ____ O

Subtotal (maximm = &)
_ TOTAL (maximum = 25)

__ IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM
FURTHER CONSIDERATION.

Page 21 of 32



Table 4.2

IMPLEMENTABILITY
(Maximum Score = 15).
Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Technical Feasibility
a. Ability to construct i) Not difficult to comstruct. 3
tachnology. No uncertainties in construction.
ij) Somewhat difficult to construct. 2
No uncertainties in construction.
iii) Very difficult to construct and/or
significant uncertainties in construction.
5. Reliability of i) Very reiiable 1in meeting the specified: 3
technology. process efficiencies or performance goals.
1i) Somewhat reliable in meeting the specified 2
process efficiencies or performance goals.
¢. Schedule of delays - 3) Uniikely . 2
due to technical
problems. ii) Somewhat likely 1
d. Need of undertaking i) No future remedial actions may be 2
additional remedial anticipated.
action, if necessary.
ii) Some future remedial actions may be 1
necessary.
Subtotal (maximum = 10)
2 Administrative Feasibility
a. Coordination with * 1) Minimal coordination is required. .2
other agencies.
i) Required coordination is normal. . |
i317) Extensive coordination is reguired. _ ¢
Subtotal {maximum = 2)
2. Availability of Services
and Materials
a. Availability of. i) Are technologies under consideration 1
prospective generally commercially avaﬂab'!e 0
technologies. for the site-specific application?
i) Will more than one vendor be available -
to prpvide a competitive bid? —0
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Analysis Factor

Table 4.241pont'd)

IMPLEMENTABILITY
(Maximum Score = 15)

Basis for Evaluation During
Preliminary Screening

Score

b. Availability of
necessary equipment
and specialists.

Subtotal (maximm = 1)

TOTAL {maximum = 15)

IF THE TOTAL
FURTHER CONSIDERATION.

i) Additional equipment and specialists
may be available without significant

delay.

Yes
No

1S LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM
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Table 5.1
CRITENIA FOR DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES
COMPLIANCE WITH | PROTECTIOH OF HUMAN HEALTH SHORT-TERM
APPLICRBLE OR RELEVANT AND THE ENVIRONMENT EFFECTIVENESS
AND APPROPRIATE NEW YORK (20) (10)

STATE STANDARDS, CRITERIA
AND GUIDELINES {SCGs){10)

ocompliance With Contaminant- . ofnpvironmental Impacts
specific SCGs

oCompliance With Action-Spacific

oprotection of Community During
Remedial Actions

oTransport of Hazardous Materials

oprotection of Workers During
Remedial Actions

ofnvironmental Impacts

oTime Until Remedial Action Objectives
Are Achieved

SCGs ‘ °Health Impacis
©oCompliance With Location-Specific

3CGs

LONGH+TERM REDUCTION OF TOXICITY,

EFFECTIVENESS & MOBILITY AND VOLUME
PERMANENCE (15) {15)
oMagnitude of Residual oTreatment Process Used and

Risk . Materials Treated

opdequacy of Controls oamount of Hazardous Materials

Destroyed or Treated

oReliability of Contrals
“pDegree of -Expected Reductions

in Toxicity, Mobility and Volume

°Degree Lo Which lreatment is
Irreversible

oType and Quantity of Hazardous
Residuals Remaining After
Treatment

IMPLEMENTABILITY CoST
{15) I (15)
opbility to Coﬁstruct and oimmediate Capital Costs

Operate the Technology
. opgperating and Maintenance

opeliability of the Costs

Technology Based on

jts Acceptable ofyture Capital Costs
Demonstrations

°Cost to future LLand Use

ogase of Undertaking
pdditional Remedial oppresent Worth Cost
Actions, if Necessary

epbility to Momitor
Effectiveness of Remedy

opvailability of Necessary
Equipment and Spegia]ists

oTiming of New Technology
Under Consideration
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Tabl&_s.z

COMPLIANCE WITH APPLICABLE OR RELEVANT AND

APPROPRIATE NEW YORK

Analysis Factor

(Relative Weight = 10)

Basis for Evaluation During
Detailed Analysis

STATE STANDARDS CRITERIA AND GUIDELINES (SCGs)

1

Score

(W)

. Compliance with chemical-

specific SCGs

. Compliance with action-

specific SCGs

. Compijance with iocation-

specific SCGs

TOTAL (Maximum = 10)

Meets chemical specific SCGs such
as groundwater standards

Meets SCGs such as technology
standards for incineration or
landfill

Meats location-specific SCGs such as
Freshwater Wetlandas Act

Yas
No

Yas
No

.Yes
No
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PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

|
' Analysis Factor

i
|

rable 5.3

f{Relative Weight = 20)

Basis for Evaluation During
Detailed Analysis

Score

[

1. Use of the site after
- remediation.

_ TOTAL (Maximum = 20)
. Human health. and the

environment expasure
- after the remediation.

m~J

Subtotal (maximaom = 10)
3. Magnitude of residual
public health risks
after the remediation.
Subtotal (maximum = 5)
4. Magnitude of residual

environmental risks
after the remediation.

Subtotal {maximum = §)

TOTAL {maximmm = 20)

Unrestricted use of the land and
water. (If answer is yes, go to
the end of the Table.)

i) Is the exposure to contaminants
via air route acceptable?

ii) Is the exposure %o contaminants
via groundwater/surface water
acceptable? -

i3i) Is the exposure tc contaminants
via sediments/soils acceptable?

i) Health risk

[Fa

ii) Health risk

 Pa

i) Less than acceptable
ii1) S1ightly greater than acceptable

i17) significant risk still exists

1 in 100,000

Yas
No

Yas
No

Yas
No

Yes
No

1 in 1,000,000
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_Analysis Factor

L

Tablegh.d

SHORT-TERM EFFECTIVENESS
{Relative Weight = 10}

Basis for Evaluation During
Detailed Analysis

Score

- 1. Protection of community

during remedial actions.

Subtotal (maximum = 4)

. Environmental Impacts

Subtotal (maximss = 4)

. Time to implement the

remedy.

Subtotal (maximum = 2)'

TOTAL {maximum = 10)

Are there significant short-term risks
to the community that must be addressed?
(If answer is no, go to Factor 2.)

Can the risk be easily controlled?

Does the mitigative effort to control
risk impact the community 1ife-style?

Are there significant short-term risks
to the environment that must be
iddressed? (If answar is no, go to
Factor 3.)

Are the available mitigative measures
reliable to minimize potential impacts?

What is the required time to implement < 2yr.
> 2yr.

< 2yr.
> 2yr.

the remedy?

Required duration of the mitigative
effort to control short-term risk.

Yas
No

Yas
No

Yas
No

Yas
No

Yes
No

||
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~ . Table 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE -
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Score
Detailed Analysis

1. On-site or off-site ° Op-site treatment* 3
[ treatment or land ° 0ff-site treatment® 1
: disposal o On-site or off-site land disposai 0
Subtotal (maximum = 3)
*treatment is defined as
destruction or separation/
- treatment or solidification/
L chemical fixation of inorganic wastes
. 2. Permanence of the remedial o i1l the remedy be classified as Yes 3
f-l alternative. permanent in accordance with Section No 0
[ 2.1{a), (b), or (c). (If answer is
_ yes, go to Factor 4.)
; Subtotal (maximum = 3)
l
3. Lifetime of remedial o gxpected lifetime or duration of 25-30yr. 3
- actions. of effectiveness of the remedy. 20-25yr. 2
{ } ' 15-20yr. 1
= < 15yr. 0
. Subtotal (maximum = 3)
4. Quantity and nature of i) Quantity of untreated hazardous- Nona 3
waste or residual left waste left at the site. , " £ 25% 2
L at the site after 25-50% 1
. remediation. > 50% 0
T i) Is there treated residual left at Yes ___ @
the site? (If answer is no, go to Noe 2
Factor 5.)
- i11) Is the treated residual toxic? Yes O
o . No 1
- jy) Is the treated residual mobile? Yes 0
‘o No ___ 1

- Subtotal (maximum = 5)
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Table 5.5 {cont'd)
-

. LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)

f

Analysis Factor Rasis for Evaluation During Scare
Detailed Analysis
| ' 5. Adequacy and reliability i) Operation and maintenance required < Syr. 1
“ of controls. for a period of: > Syr. 0
- ' i1) Are enviranmental controls reguired Yas 0
the remedy to handle No 1

as a part of
potential problems?
no, go to "iv?)

(If answer is

1 : ‘s :
i1i) Degree of confidence that controls
can adequately handle potential

Moderate to very
confident 1
Somewhat. to not

[ | | probliems.

- jv) Relative degree of
‘ monitoring require

long=-term
d (compare with

confident

Minimm
Modarate

——

a9

other remedial alternatives)
Subtotal (maximum = &) :

‘. TOTAL (maximum = 15)

Extensive

page 29 of 32



. Table 5.6
AEDUCTION OF TOXICITY, MOBILITY OR VOLUME
‘Relative Weight = 15)

Analysis Factor Basis for Evaluation During

Sco.
Detailed Analysis
. Volume of hazardous i) Quantity of hazardous waste destroyed 99-100% ____ 8
waste reduced (reduction or treated. 20-99% ____ 7
in volume or toxicity). Immobilization technologies do not B0-90% 6
1f Factor 1 is not applicable, score under Factor 1. 60-80% 4
go to Factor 2. 40-60% ____ 2
‘ 20-402 1
< 20% 2
71) Are there untreated or concentrated Yes 0
hazardous waste produced as a result No 2
of (i)? 1If answer is no, go to
Factor 2
Subtotal (maximum = 10)
I1f subtotal = 10, go to
Factor 3 iii) After remediation, now is the 0ff-site
. i untreated, residual hazardous Jand
waste material disposed? disposal___ 0
On-sita land
disposal 1
off-site
destruction
o or treatment
2
2. Reduction in mobility of i) Quality of Available Wastes 30-100% 2
hazardous ‘waste. Tmmobs 1 ized After Destruction/ 60-90% 1
Treatment < 60% 0
If Factor 2 is not applicable,
go to Factor 3 .
7i) Method of Immobilization
- Redured mability by containment 0
- Reduced mobility by alternative _ 3
treatment technologies
Subtotal (maximum = 5)
3. lrreversibility of the Completely irreversible 5
destruction or treatment
.or immobilization of Irreversible for most of the hazardous 3
hazardous waste waste constituents.
Irroversible for only some of the 2
nazardous waste constituents
Raversible for most of the hazardous C

waste constituents.
Sgbtota1 (maximum = 5)

TOTAL (maximum = 15)
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Analysis Factor

Tablg 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During
Detz‘led Analysis

Score

1. Technical Feasibility

a. Ability to construct i)
technology.

ii)
i)

0. Reliability of 1)
tecnnology.

i1)
¢. Schedule of delays B
due to technical
problems. i1)
"d. Need of undertaking i)

additional remedial
action, if necessary.

ii)

Subtotal (maximum = 10)

~a

. Administrative Feasibility

a. Caordination with i).
other agencies.

ii)
1i1)
Subtotal (maximum = 2)

1, Availability of Services
and Materiais

a. Availability of )
praspective
technologies.

Not difficult to construct.
No uncertainties in construction.

Somewhat difficult to construct.
No uncertainties in construction.

Very difficult to construct and/or
significant uncertainties in construction.

Very reliable in meeting the specified
process efficiencies or performance goals.

Somewhat reliable in meeting the specified
process efficiencies or performance goals.

Unlikely
Somewhat 1ikely

No future remedial actions may be
anticipated.

Some future remedial actions may be
necessary.

Minimal coordination is required.
Required coordination is normal.

Extensive coordination is reguired.

Are technolagies under consideration
generally commerciaily avajlable
fFor the site-specific application?

) 4i1)1 more than one vendor be available

+o provide a competitive bid?
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Table 3.7 (cont'd)

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Score
: Detailed Analysis
b. Availability of i) Additional equipment and specialists Yes 1
necessary aquipment may be available without significant No 9

and specialists.

Subtota)l {maximum = 3)

TOTAL (maximum = 15)

delay.
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RESPONSIVENESS SUMMARY
TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUM (TAGM)
FOR THE SELECTION OF REMEDIAL ACTIONS AT
INACTIVE HAZARDOUS WASTE SITES

IMPLEMENTATION OF REMEDIAL ACTIONS:

Comment No. 1.1: In the proposed policy's hierarchy of remedial

actions, solidification/fixation technologies are only considered for
inorganic wastes. These technologies are also applicable to organic
wastes. '

Response No. 1.1: Recently solidification/fixation technologies have
been used for organic wastes. Adequate long term data are not
available to determine the effectiveness of solidification/fixation of
hazardous wastes, containing high concentrations of organic
constituents; however, use of solidification/fixation technologies for
waste containing “low" level of organic constituents should be
evaluated on site specific basis.

Comment No. 1.2: Destruction will result in the treated materials
having "no residue con@aining unacceptable levels of hazardous

wastes." How would this apply to an incinerator ash containing
RFRA-regulated waste? What level would be considered unacceptable?

Response No. 1.2: Acceptable cleanup criteria for organic and
inorganic hazardous constituents will be developed by the department,
in cooperation with the New York State Department of Health (DOH}. 1If
concentrations of hazardous constituents of the incinerator ash
residue are less than the acceptable cleanup criteria levels, then the
remedy will be considered to be permanent reduction in the toxicity of
hazardous wastes.

Comment No. 1.3: Section 27-1313, 5) d of the Environmental
Conservation Law, notes, "The goal of any such remedial program shall
be a complete cleanup of the site through the elimination of the
significant threat to the environment posed by the disposal of
hazardous wastes at the site and of the imminent danger of
irreversible or irreparable damage to the environment caused by such
disposal.* Therefore, elimination of the significant threat to the
environment is the legisiatively mandated cleanup goal. However, the
draft policy identifies a cleanup goal which “"would result in a
permanent and significant decrease in the toxicity, mobility or volume
of hazardous wastes." While we appreciate and support the DEC's
reliance on Superfund Amendment and Reauthorization Act (SARA) and the
emphasis on permanent cleanups, we believe that the state goal of
eliminating significant threats at the site should be included, as it
is a critical and overriding goal of the remedial selection, that
needs to be spelled out in the goals statement.

The definition of “reduction of toxicity, mobility, or volume" only
includes a decrease of the threat or risk associated with the
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hazardous substance. State law states that "elimination of the
significant threat to the environment" is the remedial goal.

for the requirement, "Be protective of human health and the
environment", we recommend adding "with a cleanup goal of achieving
pre-existing conditions.”

Response No. 1.3: To state that the remediation goal is to eliminate
all tnreats to the environment is inappropriate. The statutory
mandate set forth in ECL 27-1313 (5){(d) is the elimination of the
significant threat to the environment, not elimination of all threats
or achieving pre-existing conditions. The statements contained in the
draft policy are consistent with this mandate. In addition, the
statutory mandate refers only to those programs implemented by the
Department, whereas, the TAGM will apply to the selection of remedy at
all sites.

Comment No. 1.4: We strongly support the review of all remediated
sites, whether or not hazardous wastes have been left at the site, and
the requirement for public comment on any department action. However,
waiting five years before reviewing a "remediated" site with leftover
contaminants, is inappropriately long. We recommend a review after
one year with a public comment period to allow citizens to have input
into the specifics of the review process. For instance, it may be
appropriate to have water, soil and wildlife testing done at the site,
to fully assess the impact of the leftover contamination.

Response No. 1.4: If a remedial action leaves any hazardous wastes at
the site, periodic monitoring and operation and maintenance will be
required at the site to evaluate the effectiveness of the implemented
remedy. The monitoring will .include sampling and analysis of
appropriate environmental samples. Such sampling and analysis will
begin upon construction completion at a specified frequency.

Depending upon the nature of the site, sampling may be required
quarterly or even monthiy.

In addition to this monitoring requirement, such remedial action which
Jeaves any hazardous waste at the site shall be reviewed once each

five years to assure that human health and the environment are being
protected.

Comment No. 1.5: We strongly support the Department's decision to not
inciude control and isolation technologies in the definition of
"permanent remedies". We request the inclusion of one additional
preference criteria for the evaluation of treatment technologies.
Specifically, we recommend the addition of “{v) the documented
preference of citizens or groups in the community where the site is
located." We believe this is an jmportant and necessary preference,
in.addition, to the ones 1isted in the draft document.

Response No. 1.5: During the feasib%1ity study all alternative

treatment technologies, including the technologies known at the time
to be preferred by community groups, will be evaluated.

page 2 of 10



Comment No. 1.6: The guidance document, in Section 2, states that

"permanent remedies are o be used wherever practicable". This is
different from EPA's criteria of maximum extent practicable. The
difference is that EPA's “"maximum extent" is, to the best of my
knowledge, tied to a cost muitiplier. Whereas the term practicable,
literally means, possible to perform.

Response No. 1.6: The guidance document states that "permanent
remedies are to be used wherever practicable”, which means if an
alternative is practicable to implement, in light of its evaluation
for the seven criteria, it should be considered for implementation.

DEVELOPMENT AND PRELIMINARY SQBEEFING OF REMEDIAL ALTERNATIVES

Comment No. 2.1: The proposed document excludes cost in the screening
of remedial alternatives. It is EPA's policy to use cost as a
screening factor when there is an order of magnitude differential.
This policy differential is mitigated in the detailed analysis section
through use of a cost sensitivity analysis - an jdea which EPA would

be wise to incorporate on a formal basis.

Response No. 2.1: It is our opinion that cost should not be used as a
criterion to guide the initial development and screening of remedial
alternatives during preliminary screening in order to avoid rejection
of permanent remedies. During the preliminary screening, only two (2)
criteria, effectiveness and implementability will be considered in
evaluating remedial alternatives. It is appropriate to consider cost
as a factor only during the detailed analysis of screened ‘
alternatives.

Commnent No. 2.2: We support the Department's decision to not use cost
as a screening criteria in the initial screening process.

Response No. 2.2: Please refer to response No. 2.1.

Comment No. 2.3: When the Department staff are conducting the initial
screening of technologies, what sources will be utilized, besides

EPA‘s SITE program and the SUNY Buffalo Center for Hazardous Waste
Management? '

Response No. 2.3: The feasibility study in general is performed by an
engineering consuitant for USEPA, NYSDEC or a PRP. The consultant
will use all available sources to compile remedial technologies. In
addition, NYSDEC intends to procure a consultant to prepare written
reports as Technical Resource Documents outlining the state-of-the-art
of all alternative treatment technologies which are applicable to the
remediation of inactive hazardous waste sites. These technical
resource documents will be available to consultants, PRPs, NYSDEC
staff and the public.

Comment No. 2.4: Removing a remedial alternative from the screening
process if it is expected to fail within 15 years, is an
environmentally unsound and arbitrary decision. The goal of the
remediation should be to permanently address the contamination.
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Response No. 2.4: Concur with the comment. Appropriate changes are

made. Please refer to Section 4.1.

DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

Comment No. 3.1: The required assignment of weights to seven
evajuation criteria will eliminate the flexibility which is so
essential to the effective implementation of the superfund program.
For this very reason, the proposed National Ccontingency Plan (NCP}

does not consider the use of weights for its evaluation criteria.

Response No. 3.1: It is our opinion that the assigned weights to
ceven evaluation criteria will provide uniformity and consistency in
evaluation and selection of remedial actions.

Comment No. 3.2: Since Applicable or Relevant and Appropriate
Requirements (ARARs) and protectiveness are threshold criteria, i.e.
statutory ‘mandates which must be met at every site (in the absence of
an ARAR waiver), the utility of weights for these criteria is
questionable.

Response No. 3.2: Since there may be instances where part of the
ARARS may not be met, for an alternative, it is prudent to have
weighting factors SO that a remedial alternative which meets the ARARs
will be given greater weight than the one which does not meet all or
some of the ARARs.

Although, it is a statutory mandate that all remedies meet
environmental and health protectiveness, some remedial actions provide
greater protectiveness than others and, hence, the utility of a
weighing factor is justified.

Comment No. 3.3: Division of implementability into jts technical and
administrative components is a moot point if an alternative is not
jmplementable for any reason. In addition, assigning points to an

A unimp]ementab1e"alternative will not create an implementable remedy.

response No. 3.3: Alternatives will be evaluated based on
imp]ementabiTity and effectiveness during the preliminary screening.

An alternative not being technically feasible for implementation will

_not be considered in the detailed analysis.

However, alternatives which pass the preliminary screening will have

. geveral degrees of implementability. Some technologies will be more

reliable than others; some remedial alternatives will need less
administrative requirements than others; availability of services and
materials may be easier for some remedial technologies than others.
The implementability criterion will consider such factors in the

detailed analysis of alternatives.

Comment No. 3.4: How will the contaminant-specific cleanup criteria
and ARARS be determined?
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Response No. 3.4: Contaminant-Specific cleanup criteria and ARARs

will be determined for every site, in cooperation with the Department
of Health on a site-specific basis.

Comment No. 3.5: We oppose having cost as one of the seven evaluation
criteria in detailed analysis of alternatives. The law requires the
selection of a cost-effective remedial method, not a less-expensive
method. We recommend the establishment of a third tier using cost as
a final selector after the remedial methods have been screened
according to the six proposed criteria. Thus, the Department would
select a number of remedial methods based on their effectiveness,
performance, and environmental and health goals, and then, it would
determine which of the resuiting methods is the most cost-effective.
By allowing cost to be included in the second decision-making tier, it
negatively offsets the human health, environment and ARARs criteria.

This is inappropriate and, we believe, a divergence from the intent of
the Environmental Conservation Law.

Although we support DEC's written clarification of the remedy
selection process, we believe that considerations of
cost-effectiveness should play a narrow role in the cleanup selection

process, and should not interfere with the attainment of permanent and
health-protective cleanups.

Response No. 3.5: Under the proposed procedure for evaluating
remedies, cost does not negatively offset human health, environment
and ARARs criteria. Effectiveness of each remedial alternative in
protecting human health and the environment is evaluated during the
preliminary screening. It is to be noted that cost is not considered
during the preliminary screening. Only those remedies which meet this
requirement pass through to the second stage of detailed analysis. 1In
order to effectively complete a detailed comparison of remedial
alternatives, the cost of each alternative must be analyzed. Since
cost is only one of the seven factors being considered and since a
determination will have already been required that the remedies being
analyzed are protective of human health and the environment, this
analysis ensures that the selection of the remedy meets all statutory
requirements under both state and federal laws.

Comment No. 3.6: We strongly endorse the approach required by the
federal superfund Amendments and Reauthorization Act, which allows
consideration of cost-effectiveness only after EPA has determined the
appropriate level of environmental protection to be achieved. The
State Superfund Management Board's current report recommends that the
State adopt parallel requirements to those in SARA.

Response No. 3.6: The NYSDEC's approach is more stringent than the
USEPA's approach currently being used or outlined in the proposed NCP.
USEPA considers cost as a criterion in the preliminary screening
process. The NYSDEC's guidance document includes only effectiveness
in protecting human health and the environment and implementability in
the preliminary screening. Cost is considered only in the detailed

analysis for remedial alternatives which pass the preliminary
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scregning. DEC's approach in selection of remedial action is
consistent with the requirements of SARA.

Comment No. 3.7: Section 5.2.3 states that "an individual who

performs the analysis should use his/her best professional judgement
in assigning score" for the short-term effectiveness criteria. We
request that the Department staff seriously consider the public
comments on this and all the criteria when assigning a score.

Réégonse No. 2.7: Short-term effectiveness of a remedial alternative
w111 be evaluated and assigned a score pased on the analysis of
factors presented in Table 5-2.

Comment No. 3.8: Section 5.2.3.2 only gives Yong-term effectiveness
and permanence a relative weight of 10. We recommend 20 as this is a
top priority criteria in terms of the overall remedial goal. It is
more important than the short-term effectiveness and will have a
greater négative impact if it fails.

Response No. 3.8: Please refer to Table 5.1 for revised weighing
factors. The long-term effectiveness js assigned a score of 15 and
short-term effectiveness is assigned a score of 10.

Comment No. 3.9: The potential for risk in relation to treatment
residuals and/or untreated wastes is a very important aspect of the
long-term effectiveness. The magnitude of remaining risk should be
compared to the risk in the pre-existing conditions of the site {based
on the available data). The potential for risk should not just be
measured in cancer risk levels as this is very inadequate and does not
include many other negative health impacts, such as respiratory
disease, organ damage, nervous system damage and immune system damage.
There should be a separate risk assessment process established by the
Department of Health for this and other risk analysis activities in
the remedial selection and these risk assessment processes should
always allow for community input and community representation in the
decision-making process.

Response No. 3.9: During the RI/FS, necessary risk assessment would
be performed. ASs indicated on Table 5.7, remedial alternatives will
be evaluated based on any post-remediation exposure via air,
groundwater/surface water media and magnitude of residual public
health and environmental risks after remediation.

Comment No. 3.10: Section §.2.3.3. Again, we must point out the
divergence from state law in the following statement. “This
preference is satisfied when treatment is used to reduce the principal
threats at a site..." Eliminating the significant threats to the
environment versus “reducing principal threats at a site" is-very
different. The quantification of reduction is based on subjective
variables. A goal of eliminating significant threats js what the law
requires.

Response No. 3.10: This language has been modified to be consistent
with the statutory requirements.
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Comment No. 3.11: Again, we strongly oppose the inclusion of cost and

Tts reiative weight score of 15 at this stage of the decision-making
process. We strongly oppose the following statement and believe it
highlights the divergence of the Department from implementing the
legally mandated ncost-effective" criteria which is quite different
from cost induced trade-offs. "“The distribution of costs over time
will be a critical factor in making rrade-offs between
capital-intensive technologies (including alternative treatment
technologies) and less capital-intensive technologies (such as pump
and treatment systems)."

Response No. 3.11: Under this policy, cost does not 1imit the
Department from implementing the capital-intensive technologies. As
outlined in Section 5.2.3.5, cost consists of capital cost, operation
and maintenance cost, future capital cost and cost of future land use.
The evaluation of remedial alternatives will also include the costs of
future remedial actions when there is a reasonable expectation that a
major component of the remedial alternative may fail and require
replacement to prevent unwarranted exposure to contaminants. Also,
any remedial action that leaves hazardous wastes at a site may affect
future land use and perhaps groundwater and surface water use. Access
or use of such sites most probably will be restricted to some degree,
resulting in loss of business activities, residential development and
taxes to the local, state and federal governments. During the FS,
potential future land use and the economic loss attributable to such
restriction should be determined and included as a cost of the
remedial alternatives which do not remediate the site to unrestricted
use. Otherwise, the evaluation of the alternatives which fail to
remediate the site for unrestricted use will not accurately reflect
their real costs. In addition, the continuing presence of an inactive
hazardous waste site not remediated to unrestricted use, even though
remediated, may have a negative effect on surrounding property values.
This loss in value will also be considered as a cost of the remedial
program developed for a site.

Coement No. 3.12: On the accuracy of cost estimates, we are surprised
by the wide range of discrepancy (+50 to -30). Is this a standard
range of expected accuracy?

Response No. 3.12: Yes. According to guidance for conducting
Remedial lnvestigations and Feasibility Studies under CERCLA, prepared
by USEPA, typically these “study estimate" costs made during the FS
are expected to provide an accuracy of +50 percent to -30 percent.
This range of accuracy has been used for a number of years for CERCLA
sites. Detailed designs have not been completed at the FS stage 6.
More refined cost estimates cannot be made until the design phase is
complete.

Comment No. 3.13: Section 5.2.3.6 notes that the "actual
determination of which requirements are applicabie or relevant and
appropriate is made by the DEC in consultation with the DOH." What is
‘the process for public input at this stage? We recommend that each
component of ARARs that does not comply should receive a -10.
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Response No. 3.13: A1l ARARs including cleanup criteria will be
determined by DEC in consuitation with DOH during the first phase
R1/FS. As mentioned earlier, this first phase RI/FS report will be
available for public review and comment. A remedial alternmative will
receive scores for components of ARARs that are met.

Comment No. 3.14: Section 5.2.3.7 on overall protection of human
health and the environment only has a relative weight score of 15. We
recommend at least a score of 25, as this is an important criteria

which truly implements the remedial goal to eliminate the significant
threat to the environment.

An alternative with the least protection or with remaining
contamination which poses a threat or increased risk should receive a
0. If the alternative method leaves contamination which is a
significant risk, it should receive a =50.

Response No. 3.14: We agree that this is an important criteria which
implements the remedial goal to eliminate the significant threat to
public health and environment. Protection of human health and the
environment is assigned a score of 20. It is to be emphasized that an
- alternative which does not protect the public health or environment
will not pass the. preliminary screening and will not be considered in
the detailed analysis. Since some remedial actions provide greater
protectiveness than others, the weighing score is used.

Comment No. 3.15: We recommend the deletion of the following sentence
which provides a significant loophole. "It may not be necessary or
appropriate to address every factor for each alternative being
evaluated and, furthermore, it may be useful to address other factors
to ensure a better understanding of how an alternative is evaluated
against the criteria.” :

Response No. 3.15: This sentence under section 5.2.% is deleted.

Cozment No. 3.16: Do we have the State ARARs that address the
question of "how clean is clean® for any contaminated soil cleanups
for inactive hazardous waste sites?

For cancer risk assessment, what cancer risk level will be selected?
1:10,000 or 1:1,000,000?

Response No. 3.16: As stated elsewhere, all ARARs, including
soil/sediment cleanup criteria will be determined for each site, in

consultation with DOH. DOH will utilize appropriate risk level in
addition to several other factors such as migration pathways,
exposures routes, etc. in determining soil cleanup criteria.

Comment No. 3.17: I would like to see the detailed analysis of
alternatives section be expanded to be more specific in evaluating
ecological damage associated with the alternatives. 1 would include
the damage that will be done through the resuspension of sediments,
the possible release of currently bound materials, and the
modification of land forms. Perhaps a risk assessment of the various
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alternatives associated with remediation wouid also be in order. I
see this as especially important for river sediments.

Response No. 3.17: Alternatives to remediate river sediments will be

evaluated for the seven criteria which include short-term
offectiveness, long-term effectiveness and permanence and protection
of public health and environment. In an environmentally sensitive
site, pertinent short-term and long-term environment risks and

benefits of the alternatives will be evaluated during the feasibility
study. .

comment No. 3.1B: The overall ranking scheme seems to be weighted
Yoward the protection of human health as opposed to the protection of
the environment. The environment should be given additional relative
weight instead of being lumped in with human health.

Response No. 7.18: Table 5.1 summarizes seven criteria and their
scores. Although, there is not a single criterion specifically for
the protection of environment, short-term effectiveness, compliance
with ARARs and protection of human health and the environment address
the environmental risk and impact. In an environmentally sensitive
site, pertinent environmental criteria/standards could be the driving
factors in the evaluation of remedial alternatives.

Comment No. 3.19: Section 5.2.3.6 says that an alternative which

complies with none of the ARARs should receive a score of 0. I assume
this means that a waiver to the ARARs is appropriate. If a waiver is
not appropriate, the alternative should be thrown out unless the
non-attainment of the ARAR is part of every alternative.

Response No. 3.19: 1f an alternative does not meet the ARARs and a
waiver to the ARARs is not appropriate or justifiable, this
alternative will not be further considered.

COMMUNITY ASSESSMENT

sl Mo LRSS

Commant No. #.1: Although the proposed policy addresses community
acceptance at a later point in the decision-making process, it may be
prudent to elevate it to an evaluation criterion to deal with those

~

sites where community reactions would preclude impiementation of a
recommended alternative.

Response No. 4.1: The public will have the first opportunity to
understand and evaluate the remedial alternatives when the draft
Feasibility Study (FS) report js distributed. It is not feasible to
evaluate community reactions to remedial alternatives in the draft FS
report. It is appropriate to consider community reactions after the
draft FS is presented to and discussed with the public. A1l public
comments on the draft FS report will be considered prior %o the
selection of remedial action. The public comments will be sought in
accordance with New York State Inactive Hazardous Waste Site Citizen
participation Plan and other statutory and regulatory requirements.
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Comment No, 4.2: Section 5.2.2 states that "community acceptance” is
encompassed in the seven evaluation criteria. How do the seven
criteria’ encompass "community acceptance"? Also, there is an
important distinction between community “acceptance® and community
preference or the community's recommendation. One assumes a passive
community with the underlying assumption being that the Department has
to convince the community of its decision. Whereas community
preference assumes a meaningful public participation process where the
Department incorporates in its decision-making process, the
recommendations of the community residents who will be impacted by the

remedial method chosen. Community recommendations is an accurate and
respectful term.

There is obviously not a lot of time for meaningful community input
when the "final remedy selection decision is being made", thus the

Department staff should conduct a proactive outreach effort at this
critical stage of the decision-making process.

Response No. &.2: The distinction between “community acceptance" and
"community preference" is recognized and appropriate changes are made
in the document. The department will solicit public comments and
input in accordance with the document titled, "New York State Inactive
Hazardous Waste Site Citizen Participation Plan, dated August 30, 1988
and other statutory and regulatory requirements. '

Public comments will be solicited on the first phase of the RI/FS
report. The first phase of the R1/FS report usually includes the
first set of environmental quality data describing conditions at the
site and preliminary discussion of alternative remedial technologies.
During this public comment opportunity, interested citizens can notify
the Department of remedial technologies of interest to them. If the
community preferred technologies are technically feasible for the

site-specific conditions, they will be evaluated in the final phase of
the RI/FS.
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) e New York State Department ot Environmental Conservation HR-62-4044
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TO

FROM:

March 9, 1992
MEMORANDUM

Reg. Haz. Waste Remedjation Engineers, Bur. Dir., & Section Chiefs
Michael J. 0'Teole, Jr., Director, Div. of Haz. Waste Remediation

SUBJECT: DIVISION TECHNICAL AND ADMINISTRATIVE GUIDANGE MEMORANOUM:

DATE:

ACCELERATED REMEDIAL ACTIONS AT CLASS 2, NON-RCRA REGULATED LANDFILLS

WAR =9 1982
77///./@

on January 14, 1992, Deputy Commissioner Sullivan signéd the
Strategic Plan: Accelerated Remedial Actions which provides guidance
concerning Class 2, non-RCRA regulated landfills.

Since this Strategic Plan is an important element in the Division's

program, it is also being issued as a Technical and Administrative
Guidance Memorandum. :
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January 14, 1992

STRATEGIC PLAN: . ACCELERATED REMEDIAL ACTIONS

Issue: Accelerated Remedial Actions at Class 2, Non=RCRA
Regulated Landfills
Priorityr High
Responsible
Person: Michael J. 0'Toole, Jr.
OBJECTIVES:

The Department has adopted a policy favoring permanent remedies
whenever feasibile at inactive hazardous waste sites. However, it is
often obvious that major mixed waste landfills will not be amenable to
complete permanent remedies and that a cap will be called for. In such
cases, it may be appropriate to proceed rapidly to the aesign phase.

To mitigate the major source of contamination posed by Class ¢
landfills as early as possible. The Remedial Investigation/Feasibility
$tudy (RI/FS) process for Class 2 sites requires the identification of
feasible remedial technologies which are screened and then organized
into various remedial alternatives. For source control options at Class
2, non-RCRA regulated landfills, this process may be somewhat simplified
and accelerated due to the typical large size and the composition of
these landfills. Most Class 2 landfills are composed of substantial
quantities of municipal solid waste (MSW) mixed with smaller quantities
of hazardous waste (this is not true of pre-RCRA industrial landfills
which are not addressed in this guidance). While a complete RI/FS is
warranted at these sites to determine the full extent of contamination
and any risks posed to human health and/or the environment, certain
remedial measures should be evaluated very early in the RI/FS process
for possiblie accelerated implementation based on historic data, early
treatability tests, risk assessment or technologically based results
with a bias for initiating appropriate remedial actions as early as
possible in the remedial process.

STRATEGY: -

ldentify several remedial measures for Class 2, non-RCRA regulated
1andfills which would be evaluated, on a site-specific basis, for
accelerated implementation. This document describes technical
considerations which must be included in this evaluation. 1t is not
intended to describe al) remedial design considerations for these
remedial actions, but rather to aid in making the decision to proceed
with design. If accelerated remedial actions are identified prior to
consent order negotiations, these remedial actions should be negotiated
into the consent order with the appropriate vimeframes for a focused FS
or a Departmental analysis of alternatives, opportunity for public input
including a public comment period, as appropriate, and Record of

Decision.
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GUIDANCE .

At some landfills, at least the first phase of RI work may need to
be completed to evaluate the following technologies. In many instances,
it may be possible to evaluate these technologies at the very onset of

the RI.

If any accelerated remedial actions are implemented within the

context of this document, those actions must be assessed in a focused
Feasibility Study or Departmental analysis of alternatives.

I. Source Cortrol Technology #1:

A.

Placement of a final cover (capping) in accordance with G6NYCRR
Part 360 will be a minimum requirement for all Class 2,
non-RCRA regulated landfills unless the variance requirements
under Part 360-1.7(c) are met. Since one component of the
Part 360 cap is a gas venting system, these emissions must be
addressed in the design of that cap.

Technical considerations to be evaluated under capping option:

1.

RCRA capping requirements will be sufficiently addressed
by a properly designed cap which, at a minimum, would
meet the Part 360 capping requirements for a typical,
non-RCRA regulated landfill. RCRA capping requirements
are applicable or relevant to landfills which accept RCRA
hazardous waste. Typical Class 2, non-RCRA regulated
1andfills accepted predominantly municipal/commercial
waste along with a lesser amount of RCRA hazardous waste.
Therefore, for most Class 2, non=RCRA regulated
landfills, a properly designed cap which meets or exceeds
the Part 360 capping requirements is appropriate but must
consider the appropriateness of RCRA capping
requirements. The design engineer must also consider
frost penetration and its effect on the low permeability
barrier, subsidence of the waste material, and run=-off
controls to minimize water erosion problems. NOTE: EPA-
handbook, "Remedial Action at Waste Disposal Sites",
Sections 3.1, 3.3, 3.4 and 3.5 should be used as guidance
for proper cap design.

Any areas or potential areas within the landfill mass
(hot spots) which are amenable to on-site treatment or
removal and treatment must be addressed prior to capping.
Hot spots may be identified by past disposal practices
(discrete areas for drum disposal), geophysical testing,
soil gas surveys, soil borings/testing, test pits, etec.
If hot spots are identified they -should be evaluated to
determine the feasibility of remediating them,

Any on-site or off-site areas (contaminated soils or

sediments) which have the potential for consolidation
into the main landfill must be addressed prior to
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capping. These areas would be identified by geophysical .
testing, test pits, soil borings, and soil/sediment _ .
testing. .

4. The entire landfill area must be adequately defined to
allow the determination of final grades and elevations.
This may be determined by past disposal practices,
geophysical testing, test pits, and soil borings.

[ 5. The capping should be phased to allow deposition onto an

' uncapped area of drilling/trench spoils from monitoring

well installation, groundwater recovery well

- installation, or leachate/groundwater collection trench

: excavations providing the phasing doesn't prolong the
overall capping schedule, This will be influenced by the

size of the landfill and the timing and duration of

remedial design.

I1. Source Control Technology #2:

! ) A. A leachate collection system will be required at most Class 2,
non-RCRA regulated landfills. The design and construction of
this system must be integrated with the design and

i construction of the cap.

B. Technical considerations to be evaluated under leachate
collection option:

1. The depth of waste and areal extent of waste must be
" adequately defined to allow determination of final
elevations and location of leachate collection system.

J 2. Any potential for on-site consolidation of wastes which
' may affect the final location of the leachate collection
system must be considered.

' 3. The pathways for leachate must be adequately defined to
; aid in total capture.

. 4. The need for a vertical barrier to minimize the
O collection of uncontaminated groundwater must be

assessed.

5. .A11 reasonable steps should be taken to prevent or
control the impacts of leachate on human health.

y 111. Treatment Technology #1:
A. Treatment of collected leachate to meet discharge standards

- will be required at all Class 2, non=-RCRA regulated 1andfi1!s
' which require a leachate collection system. The reason it is
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considered separately from the leachate collection system in
this guidance is due to the seguencing of events. While the
design and construction of leachate collection systems must be
integrated with the design and construction of the cap, the
selection, design, and construction of a leachate treatment
system may need to be done subsequent to cap construction, If
a leachate treatment system is needed to coincide with the
construction of the leachate collection system, the design and
construction of a leachate treatment system should be
concurrent with the cap design.

Technical considerations to be evaluated under leachate
treatment option:

1. The leachate may have to be handled as a hazardous waste
or it may be handled as any other non-hazardous, landfill
leachate. If chemical analysis of the leachate reveals
that there are no hazardous constituents in it which
could have leached from or been derived from the known
hazardous waste in the landfill and the leachate does not
fail any RCRA characteristic tests (ignitable, corrosive,
reactive, TCLP) or the leachate can be pretreated on site
to those levels, then the leachate may be able to be
handled as any -other non-hazardous, landfill leachate.

2.  The collected leachate should be economically treated in
an environmentally sound manner in the short term until
the final leachate/groundwater remedy is selected. One
possibility would be to use a POTW for treatment if the
POTW is willing to accept the leachate and can treat the
contaminants contained in the leachate.

3.  Leachate treatment options may need to be thoroughly
evaluated in a feasibility study. This is perhaps the
most important consideration in evaluating whether to
proceed with the design of a leachate treatment option
prior to completion of the RI/FS. Selection of a
treatment technology which has been successful at other
sites at the exclusion of other options could result in
inefficiency or higher costs due to site=-specific
conditions and would not properly consider all available
treatment technologies.

4. 1f treatment of contaminated groundwater is a strong
possibility, it may make more sense to design one
treatment system (after the Record of Decision) for both
leachate and groundwater unless a modular teachate
treatment system can be constructed such that it is’
easily expanded to treat groundwater or the-
leachate/groundwater contaminants and their
concentrations are sufficiently different to warrant
different treatment technologies.
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5. The guantity of Yeachate requiring treatment must be
considered along with available discharge points.

6. Provisions to reinject stabilized siudge from the
leachate treatment system back into the landfill should
be considered within the applicable regulatory and Jegal
constraints.

IMPLEMENTATION PROCESS:

Source contro) measures described in this guidance when implemented
must follow a clear, documented decision process as described below:

1. Recommendation of any or all of the above accelerated
remedial actions will be made based on a careful
evaluation of all technical considerations (at a minimum,
the technical considerations in this guidance must be
addressed).

2. A focused FS or Departmental analysis of alternatives
must be performed to evaluate the feasibility of
“accelerating the construction of a cap/leachate system.

3. Any viable remedial actions which are identified in the
focused FS or Departmental analysis of alternatives must
be presented for public comment through the normal
PRAP/ROD process in accordance with DHWR TAGM 4022 to the
fullest extent possible. '

The design of the early remedial measures should proceed as soon as
possible after.the responsiveness summary is mailed. Public
participation during design and construction must, at a minimum, meet
the requirements of the New York State Inactive Hazardous Waste Site

Citizen Participation Plan,

An accelerated remedial action which is documented by a ROD must be
tracked as a separate operable unit for that site, not as an IRM.
However, the ROD. will not be tracked as an RI1/FS completion since there
would only be a design and construction phase associated with that

operable unit.

This Strategic Plan is hereby aphroved for use by the Division of

Hazardous Waste Remediation. -
> )
™~ A-\f\
<D W ——

Edward Oy Sullivan
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New York State Department otjnvironmental Conservation

1, (12-75)

HWR-90-4030
MEMORANDUM REVISED My,a
Regional Hazardous Waste Remediation Engineers, Bureau Directorsg & of
TO: Section Chiefs : : i,
. FROM: Michael J. 0'Toole, Jr., Director, Division of Hazardouéjﬁgé;e emediation
| ' SUBJECT: REVISED TAGM - SELECTION OF REMEDIAL ACTIONS AT INACTIVE HAZARDOUS WASTE
SITES .
DATE: MAY 15 1930

Attached is the revised Division Technical and Administrative Guidance
Memorandum on Selection of Remediai Actions at Inactive Hazardous Waste
Sites in its final form. The revisions are minor in nature and do not
change the contents of the TAGM, originally issued on September 13, 1989.

The revision of the September 13, 1989 TAGM includes the following:
1. ‘“"Hierarchy of Remedial Technologies”

Section 2.1 is revised tO clarify the desirability of off-site
land disposal of hazardous wastes.

2. Since New York State does not have ARARs in its statute and-ta
avoid misinterpretation of New York State requirements, changes
are made to replace "ARARs" with New York State Standards,
Criteria and Guidelines (SCGs).

- 3. In accordance with the referenced TAGM, an alternative which does
not meet the State Standards, Criteria and Guidelines (SCGs) and
if a waiver to a SCG is not appropriate or justifiable such an
alternative should not be further considered. It is possible that
several alternatives may be dropped during the détailed analysis.
Section 5.2.3 is rearranged so that alternatives are evaluated for
criteria in the following order:

(1) Compliance with New York SCGs;

(i1) Protection of human health and the environment;
{(iii1) Short-term effectiveness;

(iv)  Long-term affectiveness and permanence;

(v)  Reduction of toxicity, mobility and volume;
(vi) Implementability; and
{vii) Cost.
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NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION
DIVISION OF HAZARDOUS WASTE REMEDIATION
ALBANY, NEW YORK 12233-7010

TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUM (TAGM)

FOR THE

SELECTION OF REMEDIAL ACTIONS AT
INACTIVE HAZARDOUS WASTE SITES

INTRODUCTION: The use

of treatment techno

togies at Inactive Hazardous

Waste Sites has been underutilized primarily as a result of cost of
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This TAGM provides guidelines to select an appropriate remedy at
Federal Superfund, 3tate Superfund and Potentially Responsible Party
(PRP) sites. This document also sets forth a hierarchy of remedial
technology treatments which will be consistent with SARA and RCRA land
disposal restrictions. 1t presents detailed guidelines for evaluation
and selection of remedial alternatives for same on-going and all new
Remedial Investigation/Feasibility Study (RI1/FS) projects. The
Division of Hazardous Waste Remediation (DHWR) would consider
exempting an inactive hazardous waste site from this aocument if
deemed appropriate. For exampie, if a remedial action for a site is
readily apparent, it would not be beneficial to select remedies using
the procedures set forth in this TAGM.

IMPLEMENTATION OF REMEDIAL ACTIONS: SARA clearly gives preference to
treatment technologies "that, in whole or in part, will result in a
permanent and significant decrease in the toxicity, mebility, or
volume of hazardous substances, pollutants or contaminants,”" to the
maximum extent practicable. The Department concurs with this
pasition. In order Lo eliminate the significant threat o public
health and the enviranment, the Department believes it is important to
implement permanent remedies wherever practicable.

1t should be emphasized, however, thrat there will be many instances
where permanent remedies will not be practicable. For example, it is
1ikely that conventional isolation and control technologies with
pumping and treatment of leachate/groundwater may De selected as
appropriate remedial action for municipal landfill sites which are now
classified as inactive hazardous waste sites. When remedies such as
conventional isolation and/or control technologies are selected, the
Record of Decision (ROD) shall discuss why a remedial action resulting
in a permanent and significant reduction in the toxicity, volume or
mobility of hazardous wastes was not selected. If a remedial action
that leaves any hazardous wastes at the site is selected, such
remedial action shall be reviewed no less +han once each five years
after completion of the remedial action to assure that human health
and the environment are being protected by the implemented remedial
action; this review will take place in addition to the regularly
scheduled monitoring and operation and maintenance, even if the
monitoring data indicates that the implemented remedy does not
contravene any ‘'cleanup criteria or standards.” The objective of the
review will be to evaluate if the implemented remedy protects human
health and the environment and to identify any "permanent" remedy
available for the site. In addition, if upon such review, it is the
judgement of the Deputy Commissioner, 0ffice of Environmental

Remediation, that action is appropriate at such site, the Department

shall take or require such action. Before taking or_requiring any
action, all interested parties inciuding the responsibie parties and

the public shall be provided an opportunity to comment on the
Department's decision.
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2.1 Hierarchy of Remedial Technologies: The following provides the
hierarchy of remedial technologies for hazardous waste disposal sites,
from most desirable to least desirable. The Department shall consider
only on-sita or off-site destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes as permanent
remedies. However, solidification/chemical fixation of wastes
containing “low" level organic constituents may be considered as a

permanent remedy if justified.

(a) Destruction: This type of remedy will irreversibly destroy or
detoxify all or most of the hazardous wastes to "acceptable
clean-up levels". The treated materials will have no residue
containing unacceptable levels of Hazardous wastes. This type of
remedy will result in permanent reduction in the toxicity of all
or most of the hazardous wastes to “"acceptabls ciean-up lovel(s);"

(b) Separation/Treatment: Using on-site mobile or transportable unit,
this type of remedial action will separate or concentrate the
hazardous wastes from the wastes; this remedy would leave a
treated waste stream with acceptable levels of hazardous wastes
and a concentrated waste stream with high levels of contaminants -

_ e.g. treatment of contaminated )leachate by granuiated activated:
carbon. This type of remedy will result in permanent and
significant reduction in volume of wasts mixed with hazardous
wastes. Ln these instances where the concentrated waste stream
can be destroyed or detoxified as in (a) above, preference shall
be given to this additional treatment;

{c) Solidification/Chemical Fixation: This type of remedy will, for a
site containing predominantly inorganic hazardous wastes
significantly reduce the mobility of inorganic hazardous wastes.
This type of remedy may not significantly reduce the toxicity or
volume of the inorganic hazardous wastes, but will significantly
and permanently reduce the mobility and hence the availability of
the inorganic hazardous wastes to environmental transpert and

uptake.

(d) Control and Isolation Technologies: This type of remedial action
will significantly reduce the mobility of the hazardous wastes,
but will not significantly reduce the volume or toxicity of the
hazardous wastes. It aiso includes construction of physical
parrier to control migration of Teachate, contaminated groundwater

. and surface runoff, solidification/fixation of organic hazardous
nastes, and pumping and treatment of contaminated
lesachate/groundwater.

(e) QFf-Site Land Disposal: This type of remedy will remove
contaminated soil, sediment, leachate, groundwa;er, etc. and land
dispose the wastes at an off-site permitted facility.

In evaluating treatment +achnoiogies, the Department should give or
require that preference De given to technologies which have:
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{i) been successfully demonstrated on a full scale or a pilot scale

(1)

(1)
(iv)

{v)

under Federal Superfund Innovative Technology Evaluation {SITE)
Program;

ar

been successtully demonstrated on a full scale or pilot scale at a
Federal Superfund site, at a Federal facility, at a State
Superfund site anywhere in the country, at a PRP site overseen by
a State environmenta} agency or USEPA;

or

a RCRA Part 8 permit;

or

a RCRA Research and Develgpment permit.
or

a documented history of successful treatment such as granulated
activated carbon unit.

DEVELOPMENT OF REMEDIAL ALTERNATIVES: Alternatives are typically
developed, concurrently with the Remedial Investigation (RI)}. In
developing alternatives, two - important activities take place.
First, volumes or areas of environmental media (air, water,
soil/sediment) are identified where contamination is present; the
media to be treated are determined by information on the nature
and extent of contamination, appiicable or relevant and
appropriate New York State Standards, Criteria and Guidelines
(SCGs), cleanup criteria/standards, etc. SCGs also include
federal standards which are more stringent than State Standards,
Criteria and Guidelines. Second, the remedial action alternatives
and associated technologies including alternative treatment
technologipes are screened to jdentify those that would be
effective for the hazardous wastes and media of interest at the
site. The information obtained during these two activities is
used in assembling technologies and the media to whichi they will
be applied into alternatives for the site or specific operable
upit. This process should consist of five general steps as

briefly presented below:
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1. Develop remedial actionm objectives specifying the contaminants
and media of interest, and exposure pathways. The objectives
developed are based on contaminant-specific cleanup criteria,

2. Develop general response actions for each medium of interest
that may De taken to satisfy the remedial action abjectives

for the site or specific operable unit.

3. ldentify volumes or areas of media to which general response
actions might be applied, taking into account the reguirements
for protectiveness as identified in the remedial action
objectives and the chemical and geological characterization of
the site or a specific operahle unit.

4. ldentify and screen the technologies applicable to each
medium of interest ta eliminate those technalogies that cannot
ha implemented technically at the site for that medium.

5. Assemble the selected representative technologies into
appropriate alternatives.

PRELIMINARY SCREENING OF REMEDIAL ALTERNATIVES: The screening of
alternatives follows the conceptual development of alternatives
and precedes the detailed analysis of alternatives. Prior to
screening, ‘technologies should be identified and combined into
alternatives, although specific details of the alternatives may
not be defined. Initial set of alternatives developed shall
include appropriate remedial technologies that are representative
of each of the four categories of remedial technologies as
described in Section 2.1. During the screening, the extent of
remedial action (e.g., quantities of media to be affected), the
sjzes and capacities of treatment units, and other details of each
alternative should be further defined, as necessary, sO that
screening evaluations can be conducted.

The objective of remedial alternatives screening is to narrow the
list of potential altermatives that will be evaluated in detail.
In some situations, the number of viable alternatives tao address
site problems may be 1imited such that screening may be
unnecessary or minimized.

Screening is used as a too} throughout the alternative selection
process to narrow the options being considered. When alternatives
are being developed, individual remedial technologies should be
screened primarily on their ability to meet medium-specific
remedial action cbjectives, their implementability and their
short-term and long-term effectiveness. At this time, cost should
not ba used to guide the initial development and screen remedial
technologies or alternatives. Because the purpose of the
screening evaluation is to reduce the number of ajternatives that
will underga a more thorough and extensive analysis, alternatives
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should be evaluated more generally in this phase than during the
detailed analysis.

4.1 Effectiveness Evaluation: A key aspect of the screening
evaluatien is the erfectiveness of each alternative in protecting human
health and the environment. Each alternative should be evaluated as to the
extent to which it will eliminate significant threats to public health and
the environment through reductiecns in toxicity, mobility and volume of the
hazardous wastes at the site. Bath short-term and long-term effectiveness
should be evaluated; short-term referring to the construction and
implementation period, and long-term referring to the pericd after the
remedial action is in place and effective. )

The expacted 1ifaetime or duration of effectiveness should be
identified for each alternative. The control and isolation technologies
may fail if any of the following is expected ta take place:

(i) significant loss of the surface cover such as clay cap with a
potential for exposure of waste material unaerneath the cap;

{1i) contamination of the groundwater by the leachate from the waste:
material;

(1i1) contamination of the adjoining surface water by the leachate from
the waste material or by the contaminated groundwater;

(iv) structural failure of the control or isolation technology.

Table 4.1 should be used in evaluating the effectiveness of each
alternative in protecting human health and the environment. If an
alternative is scored less than 10 out of a maximum scaore of 25, project
manager may consider rejecting that remedial alternative frem further

consideration.

4.2 Igg\emnntahi11t1 Evatuation: Impiementability 1s a measure of
both the technical and administrative feasibility of constructing,
operating, and maintaining a remedial action alternative. Technical
feasibility refers to the ability to construct, reliably operate and meet
technical specifications or criteria, and the availability of specific
equipment and technical specialist to operate necessary process units. It
also includes operation, maintenance, repiacement, and monitoring of
technical components of an alternative, if required, into the future after
the remedial action is complete. Administrative feasibility refers to
compliance with applicable rules, regulations and statutes and the ability
to obtain approvals from other offices and agencies, the availability of
treatment, storage, and disposal services and capacity.

ternative not being technically feasible and
not being available for implementation will preclude it from further
consideration unless st2ps can be taken to change the conditions
responsible for the detzrmination. Often, this type of fatal flaw would
have been identified during technology development, and an alternative

Determinations of an al

-
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whicn is not féasib1e would not have been assembled. Remedial alternatives
which will be difficult to implement administratively shouid not be
e1iminated. from further consideration for this reason alone.

media) alternative should be evaluated
using Table 4.2. If an alternative does not score a minimum of eight out
of a passible maximum 15, then the Project Manager has the option of
screening out this alternative from further consideration.

Implementability of each re

5. DETAILED ANALYSIS OF ALTERNATIVES

5.1 Introduction

ailed Analysis of Alternatives: The
the analyses and presentation of the

ralevant information needed to allow decision-makers to select a site
remedy. DOuring the detailed analysis. =ach aitaernative is assessed against

the seven evaluation criteria described in this chapter.

5.1.1 Purpose of the Det

The specific requirements that must be addressed in the Feasibility
Study (FS) report are Jisted below:

o Be protective of human health and the environment

o Attain SCGs {(explain why compliance with SCGs was not needed to
protect public health and the environment)

treatment that significantly and
mobility, or volume of hazardous
de an explanation in the ROD

o Satisfy the preference for
permanently reduces roxicity,
wastes as a principal element (ar provi
as to why it does not)

o Be cost-effective

Seven evaluation criteria have been developed to address the
requirements and considerations listed above: These evaluation criteria
serve as the basis for conducting the detailed analyses during the FS and
for subsequently selecting an appropriate remedial action. The evaluation

criteria are:

o Short-term impacts and effectiveness

a Loﬁg-term effectiveness and performance
o Reduction of toxicity, mobility, or volume.
o Implementability

o Compliance with SCGs

o Overall protection of human health and the environment
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o Cost

5.1.2 The Context of Detailed Analysis: The detailed

anaiysis of alternatives To]lows the development and preliminary screening
of alternatives and precedes the actual selection of a remedy. The extent
to which alternatives are analyzed during the detailed analysis is
influenced by the available data, the number and types of alternatives
being analyzed, and the degree to which alternatives were previously
analyzed during their development and screening.

The evaluations conducted during the detailed analysis phase build on
previous evaluations conducted during the development and preliminary
screening of alternatives. This phase also incorporates any treatability
study data and additional site characterization infermation that may have
ween collected during the RI. The results of the detailed analysis serve
to document the evaluations of alternatives and provide the pasis for

selecting a remedy.
5 7 Detailed Analysis of Remedial Alternatives

5.2.1 Alternative Definitien: The alternatives that remain
after preliminary screening may meed to be refined more completely prior to
the detailed analysis. Alternatives have already been developed and
initially screened to match contaminated media with appropriate treatment
processes. This matching is done by identifying specific remedial response
objectives and sizing process units to attain the objective.

The information developed to define alternatives at this stage in the
RI1/FS process may consist of preliminary design calculations, process flow
diagrams, sizing of key process components, preliminary site layouts, and a
discussion of limitations, assumptions, and uncertainties concerning each

alternative.

5.2.2 Overview of Evajuation Criteria: The detailed analysis
provides the rationale for a remedy seiection. 1he FS analysis must
provide sufficient quantity and quality of information to support the
selection of a remedy. The seven evaluation criteria listed encompass

technical, cost, and institutional considerations; and compliance with
specific statutory requirements.

The level of detail required to analyze each alternative against these
avaluation criteria will depend on the type and complexity of the site, the
type of technologies and alternatives being considered, and other
project-specific considerations. The analysis should be conducted in
sufficient detail such that decision-makers understand the significant
aspects of each alternative and any uncertainties associated with their

gvaluation.

Each of the seven evaluation criteria has been further divided into
specific factors to allow a thorough analysis of the alternatives. These
factors are shown in Table 5-1 and discussed in the following sections.
The weight for each criteria is also noted in Table 5-1.
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5.2.3 Analysis of Individual Alternatives

5.2.3.1 Comp)iance with A 1icable New York State Standards
Criteria and Guidelines (SCGs) {Relative Weight = 10)

This evaluation criterion is used to determine how each alternative
complies with applicable or relevant and appropriate New York State
Standards, Criteria and Guidelines (SCGs). As stated in Section 3, the
5CGs should aisa include federal standards which are more stringent than
the State Standards, Criteria and Guidelines. There are three general
categories of SCGs: chemical-, location-, and action-specific. SCGs for
each categoery are identified in previous stages of the RI/FS process (e.g.
chemical-specific SCGs should be preliminarily jdentified during scoping
of the project). The detailed analysis should summarize which requirements
are applicable or relevant and appropriate to an alternative and describe
how the alternative meets these requirements. When a SCG is not met,
justification for use of ane of the six waivers allowed under CERCLA and

SARA should be discussed.

The following should be addressed for each alternative during the
detailed analysis of SCGs:

(1) Compliance with chemica]-specific S5CGs (e.g. groundwater
standards) - This factor addresses whether the SCGs will be met,

and if not, the basis for a waiver.

{2) Compiiance with action-specific SCGs (e.g. RCRA minimum :
rechnology standards) - It should be determined whether SCGs will

be met and if not, the basis for a waiver.

(3) Compliance with location-specific SCGs - As with other SCG-
reiated factors, this invalves a consideration of whether the SCGs

will be met and if not. rhe basis for a waiver.

The actual determination of which requirements are applicable or
relevant and appropriate is made by the DEC in consultation with the DOH.
A summary of these SCGs and whether they will be attained by a specific

alternative should be presented.

1f an alternative complies with aill SCGs, it should be assigned a full

score of 10. If an alternative complies with none of the above-menticned

four specific aspects of the SCGs, it shouid receive a score of 0. Each
hall receive a maximum

component of the four specific aspects of the SCGs s
score of .2.5. It is to be pointed out that if an altearnative does not meet

the SCGs and a waiver to the SCGs is not appropriata or justifiable such an
alternative should not be further considered. Table 5.2 may be used to

avaluate remedial aiternatives.

§.2.3.2 Qverall Protection of Human Health and the Environment
[Relative Weignt = 20)
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This evaluation critericn pravides a final check to assess whether
sach alternative meets the requirement that it is protective of human
health and the environment. The overall assessment of protection is based
on a compasite of factors assessed under other evaluation criteria,
aspecially long-term offectiveness and performance, short-term
affectiveness, and compliance with SCGs.

Evaluation of the overall protectiveness of an alternative during the
RI/FS should focus on how a specific alternative achieves protection over
time and how site risks are reduced. The analysis shauld indicate how each
source of contamination is to be eliminated, reduced, or controlled for

each alternative.

Table 5.3 outlines pertaining questions to be answered in order to
assist the evaluator in assigning relative weighing scores to remedial

alternatives.

5.2.1.3 Short-term Impacts and Effectiveness (Relative Weight:

10): This evaluation criterion assesses the effects of the
alternative during the construction and implementation phase unti
remedial response objectives are met. Under this criterion,
alternatives should be evaluated with respect to their effects on
human health and the environment during implementation of the remedial
action. The following factors of this analysis criterion should be

addressed for each alternative:

(i) Protection of the community during remedial actions - This aspect
of short-term effectiveness addresses any risk that results from
implementation of the proposed remedial action, such as dust from
excavation or air-quality impacts from the operation of an

incinerator.

(ii) Environmental impacts - This factor addresses the potential
adverse environmental impacts that may result from the
implementation aof an alternative and evaluates how effective
available mitigation measures would-be in preventing or reducing

the impacts.

(i1i) Time until remedial response objectives are achieved - This factor
includes an estimate of the time required to achieve protection
for either the entire site or individual elements associated with

specific.site areas or threats. -

(iv) Protection of workers during remedial actions - This factor
assesses threats that may be posed to workers and the
effectiveness and reliability of protective measures that could be

taken.

Score for this criterion should be assigned based on the analysis of
factors (i), (i), (iii) presented in Table 5.4. Analysis of the factor
“protection of workers during remedial actions," should be used to design
appropriate safety measures for on-site workers.

-
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5.2.3.% Loﬁg-term Effectiveness énd Permanence [Relative
Weight = 15}

This evaluation criterion addresses the results of a remedial action
in terms of its permanence and quantity/nature of waste or residual
remaining at the site after response objectives have been met. The primary
focus of this evaluation is the extent and effectiveness of the controls
thas may be required to manage the waste or residual remaining at the site
and operating system necessary for the remedy to remain effective. The

following components of the criterion should be addressed for each
alternative: :

o Permanence of the remedial alternatjve.

o Magnitude of remaining risk - The potential remaining risk may be
expressed quantitatively such as by cancer risk levels, ar margins
of safety over NOELs for non-carcinogenic effects, or by the
volume or concentration of coptaminants in waste, media or
treatment residuals remaining at the site. The characteristics of
the residuals that should be considered to the degree that they
remain hazardous, taking into account of their toxicity, mobility,

and propensity to bio~accumulate.

o Adeguacy of controis - This factor assesses the adeguacy and
suitapbility of control, if any, that are used to manage treatment
residuals or untreated wastes that remain at the site. 1t may
include an assessment of containment systems and institutional
controls to determine if they are sufficient to ensure that any
axposure to human and environmental receptors is within protective

levels.

o Reliability of controls - This factor assesses the long-term
reliability of management controls for providing continued
protection from residuals. [t includes the assessment of the
potential need to replace components of the alternative, such as a
cap, a siurry wall, or a treatment system; the potential exposure
pathway; and the risks posed should the remedial action need
replacement. - This factar should alsc include systems to warn the

failure of remedial alternative, once in place.
Tah]e:5.5 should be used during the analysis to assign scores for this
criterion.

5.2.3.5 Reduction of Toxicity, Mobility and Volume (Relative
Weight = 15)

This evaluation criterion assessés <he remedial alternative's use far
treatment technologies that permanently and significantly reduce toxicity,
mobility, or volume of the hazardous wastes as their principal eiement. As
a matter of the Department's policy, it is preferred to use treatment to
eliminate any significant threats at a site through destruction of toxic
contaminants, reduction of the total mass of toxic contaminants,
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i rreversible reduction in contaminants mobility, or reduction of total
volume of contaminated media.

This evaluation would facus on the following specific factors for a

particular remedial alternative:

The amount of hazardous materiails that will be destroyed or

0
' treated, including how the principal threat(s) will be addressed

o The degree of expected reduction in toxicity, mebility, or volume
measured as a percentage of reduction (or order of magnitude)

The degree to which the treatment will be irreversible

The type and guantity of treatment residuals that will remain
following treatment

Table 5.5 lists typical questions to be addressed during tne analysis
of toxicity, mobility, or voiume reduction.

Table 5.6 should be used as the basis for evaluation of remedial
alternatives and in assigning score for this criteria.

5.2.3.6 Implementability (Relative Weight = 15): Of the total weight

of 15, the technical Teasibility shall receive a maximum score of 10 while

administrative feasibility and availability of services and materials shall

be assigned a combined maximum score of 5.

The implementability criterion addresses the technical and
administrative feasibility of implementing an alternative and the
availability of various services and materials required during its
implementation. This criterion involves analysis of the following factors:

o Technical feasibility

n - This relates to the technical

Construction and cperatic
ted with a technology. This was

difficulties and unknowns associa
initially identified for specific rechnologies during the develapment

and preliminary screening of alternatives and is addressed again in
the detailed analysis for the alternative as a whole.

Reliability of technology - This focuses on the ability of a
technology to meet specified process efficiencies ar performance
goals. The 1ikelihood that technical problems will lead to schedule

delays should be considered as well. ,

Ease of undertaking additional remedial action - This includes a
discussion of what, if any, future remedial actions may need to be
undertaken and how difficult it would be to implement such additional
actions. This is particularly applicable for an FS addressing an
interim action at a site where additional operable units may be

analyzed at a later time.
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Monitaring considerations - This addresses the ability to monitor the
offectiveness of the remedy and includes an evaluation of the risks of
exposure should monitoring be insufficient to detect a system faiiure.

Table 5-5 should assist the evaluator in determining degree of
technical feasibility among remedial alternatives. The maximum score

for the technical feasibility is 10.

0 Administrétive feasibility

Activities needed to coordinate with other offices and agencies
(e.g. obtaining permits for off-site activities or rights-of-way for

construction)
Q Availahi]ityﬁqf services and materials

Availability of adequate off-site treatment, storage capacity, and
disposal services

Availability of necessary equipment, specialists and skilled operataors
and provisions to ensure any necessary additional resources

Availability of services and materials, plus the potential for
obtaining competitive bids, which may be particulariy impartant for-

alternative remedial technolagies.

A combined scoring not to exceed five should be assigned to
administrative feasibility and availability of services and materials.

Table 5.7 1ists typical questions to be addressed during the analysis
of administrative feasibility and availability of services and materials.

5.2.3.7 Cost {Relative Weight = 15)

The application of cost astimates to evaluation of alternatives is
discussed in the fa}lowing paragraphs.

(1) Capital Costs. Capital costs consist of direct (construction) and
indirect (non-construction and overhead) costs. Direct costs include
expenditures for the equipment, labor and materials necessary to install
remedial actions. Indirect costs include expenditures for engineering and
other services that are not-part of actual installation activities but are
required to complete the installation of remedial alternatives. Capital
costs that must be incurred in the future as part of the remedial action
alternative should be identified and noted for the year in which they will

OCCur.
Direct capital costs may include the fallowing:

sts of materials, labor (including

o Construction costs - Co . _
ker's compensation), and equipment required

fringe benefits and wor
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™ to install a remedial action

- o Equipment costs - Costs of remedial action and service equipment
necessary to enact the remedy; (these materials remain until the
site remedy is complete)

B o Land and site-development costs - Expenses associated with the
' ' purchase of land and the site preparation costs of existing

) property

- - o Buildings and services costs - Costs of process and nan-process
1 buildings, utility connections, purchased services, and disposal

costs

r ' o Relocation expenses - Costs of temporary or permanent
Col accommodations far affected nearby residents

i o Disposal costs - Costs of transporting and dispasing of waste
material such as drums, contaminated soils and residues.

Indirect capital costs may include:

- o Engineering expenses - Costs of administration, design,
construction supervision, drafting, and treatability testing

o Legal fees and license or permit costs - Administrative and
technical costs necessary to obtain licenses -and permits for
- installation and operation

o Start up and shakedown costs - Costs incurred during remedial
action start up

o Contingency allowances - Funds to cover costs resulting from
unforeseen circumstances, such as adverse weather conditions,

T strikes, and inadequate site characterization.

, (2) Ogeration.& Maintenance Costs. Annual costs are post-construction
** costs necessary to ensure the continued effectiveness of a remedial action.
The following annual cost components should be considered:

o Operating labor costs - Wages, salaries, training, overhead, and
fringe benefits associated with the labor needed for
post-construction operations

T o Maintenance materials and labor costs - Costs for labor, parts and
sther resources required for routine maintenance of facilities and

eguipment

‘ o Auxiliary materials and energy - Costs of suech items as chemicals
-~ ) and electricity for treatment plant operations, water and sewer

services, and fuel
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Disposal of residues - Costs to treat or dispose of residuals such
as sludges from treatment processes or spent activated carbon

o Purchased services - sampling costs, laboratory fees, and
professional fees for which the need can be predicted

o Administrative costs - Costs asgociated with the administration of
remedial action O&M not included under other categories

o Insurance, taxes and licensing costs - Costs of such items as
1iability and sudden accidental insurance; real estate taxes on
purchased land or rights-of-way; licensing fees for certain
technologies; and permit renewal and reporting casts

o Replacement costs - Cost far maintaining eguipment or structures
that wear out over time

a ~ Caosts of periodic site reviews - Costs for periodic site reviews
(to be conducted every five years) if a remedial action leaves any
hazardous substances, pollutants or contaminants at the site.

(3) Future Capital Costs: 7he costs of potential future remedial
actions should bpe addressed, and if appropriate, should be inciuded when
there is a reasonable expectation that a major component of the remedial
alternative will fail and require replacement to prevent significant
exposure to contaminants. It is not expected that a detailed statistical
analysis will be required to jdentify probable future costs. Rather,
qualitative engineering judgment should be used and the rationale should be

well documented in the FS report.:

(4) Cost of Future Land Use: Any remedial action that leaves
hazardous wastes at a site may affect future land use and perhaps
groundwater use. Access or use of such sites will be restricted, resulting
in loss of business activities, residential development and taxes to the
local, State and federal governments. During the feasibility study,
potential future land use of the site should be considered. gased on this
potential land use, economic 1oSs attributable to such use should be
calcuiated and included as a cost of the remedial alternative. In
addition, the continuing presence of an inactive hazardous waste site, even
though remediated, may have a negative effect on surrounding property
values. This loss in value should also be considered as a cost of the
remedial program developed for the site. Economic loss due to the future
land use should be derived based on comparison with a neighboring community

not affected by any of hazardous waste sites.

Cost of future land use should be determined for sites only when such
cost is deemed appropriate and significant. 'When cost of land surrounding
an inactive hazardous waste site located in the urban/suburban area is
determined to be significant in relation to the cost of a remedial
alternative, then cost of future land use as described above should be
determined for inclusion in the present worth analysis of the remedial

alternative.
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55gggggx_gﬁ_gggg_gggimgggg. Site characterization and treatability
investigation information should permit the user to refine cost estimates
for remedial action alternatives. It is important to consider the accuracy
of costs developed for alternatives in the FS. Typically, these “study
estimate" costs made during the FS are expected to provide an accuracy of
50 percent to -30 percent and are prepared using data available from the
R1. Costs developed with expected accuracies other than +50 percent to =30
percent should be jdentified as such in the FS.

Present Worth Analysis. A present worth analysis is used to evaluate
expenditures that occcur over different time periods by discounting ail
future costs to a common base year, usually the current year. This allows
the cost of remedial action alternatives to be compared on the basis of a
single figure representing the amount of money 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.

In conducting the present worth analysis, assumptions must be made
regarding the discount rate and the period of performance. It is
recommended that a discount rate equivalent to the 30-year U.S5. treasury
bond rate taxes and after inflation be used in determining the present
worth of an alternative. The period of performance should not exceed 3(:

years.

Cost Sensitivity Analysis. After the present worth of each remedial
action alternative is calculated, individual costs may be evaluated through
a sensitivity analysis if there is sufficient uncertainty concerning
specific assumptions. A sensitivity analysis assesses the effect that
variations in specific assumptions associated with the desiagn,
implementation, operation, discount rate, and effective 1life of an
alternative have on the present worth for the alternative. These
assumptions depend on the accuracy of the data developed during the site
characterization and treatability investigation and on predictions of the
future behavior of the technolagy. Therefore, these assumptions are
subject ta varying degrees of uncertainty from site to site. The potential
effect on the cost of an alternative because of these uncertainties can be
observed by varying the assumptions and noting the effects on estimated
costs. Senmsitivity analyses can also be used to optimize the design of a
remedial action alternative, particularly when design parameters are
interdependent (e.g., incinerator capacity for contaminated soil and the

length of the period of performance).

Use of sensitivity analyses should be considered for the factors that
can significantly change overall costs of an alternative with only small
changes in their values, especially if the factors have a high degree of
uncertainty associated with them. Other factors chosen for analysis may
include those factars for which the expected (or estimated) value is highly
uncertain. The results of such an analysis can be used to jidentify
worst-case scenarios and to revise estimates of contingency or reserve

funds.
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The following factors are potential candidates for consideration in

conducting a sensitivity analysis:

o The effective 1ife of a remedial action

o JThe O&M costs

¢ The duration of cleanup

o The volume of contaminated material, given the uncertainty abgut
site conditions

o Other design parameters (e.g. the size of the treatment system)

o The discount rate {a range of 3 to 10 percent may be used to
investigate uncertainties)

The results of a sensitivity analysis should be discussed during the

comparison of alternatives. Areas of uncertainty that may have a
significant effect on the cost of an alternative should be highlighted, and
a rationale should be presented for selection of the most probable value-of

the parameter.

An alternative with the lowest present worth shall be assigned the
highest score of 15. Other alternatives shall be assigned the cost score
inversely proportional to their present worth.

5.2.4 Presentation of Individual Analysis

The analysis of individual alternatives against the seven criteria
should be presented in the F3 report as a narrative discussion accompanied
by a summary table. This information will be used to compare the
alternatives and support a subsequent analysis of the alternatives made by
the decision-maker in the remedy selection process. The narrative
discussion should, for each alternative, provide (1} a description of the
alternative and {(2) a discussion of the individual criteria assessment.

The alternative descriptian should provide data an tachnology
components (use of innovative tachnologies should be jdentified),
quantitiaes.of hazardous materials handied, time required for
implementation, process sizing, implementation requirements, and
assumptions. These descriptions will also serve as the basis for selecting
the New York SCGs. Therefore, the key SCGs for each alternative should be
identified and integrated into these discussions.

The narrative discussion of the analysis should, for each alternative,
present the assessment of the alternative against each of the seven
criteria. This-discussion should focus on how, and to what extent, the
various factors within each of the seven criteria are addressed.

fic alternatives should be

The uncertainties assaciated with speci
nditions could affect the

included when changes in assumptions or unknown CO
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analysis. . The FS should also include a summary tabie highlighting the
assessment of each alternative with respect to each of the seven c¢riteria.

5.2.5 Comparative Analysis of Alternatives

Once the alternatives have been individually assessed against the
seven criteria, a comparative analysis should be conducted to evaluate the
relative performance of each alternative in relation to each specific
evaluation criterion. This analysis is in contrast to the preceding
analysis in which each alternative was analyzed independently withaut the
consideration of interrelationships between alternatives. The purpose of
this comparative anmalysis is to identify the advantages and disadvantages
of each alternative relative to one another so that the key trade-offs to
be evaluated by the decision-maker can be jdentified.

The first five criteria (short-term effectiveness; long-term
effectiveness, and permanence; reduction of toxicity, mebility, and volume;
implementability; and cost) will generally require more discussion than the
remaining criteria because the key trade-offs or concerns among
alternatives will most freguently relate to one or more of these five. The
overall protectiveness and compliance with SCGs criteria will generaily
serve as threshold determinations in that they either will or will not be
met. Community preference will likely be evaluated only preliminarily
during the RI/FS because such information frequently is not available.
Community preference can be addressed more thoroughly once comments on the
R1/FS report and the proposed remedial action plan have been received and a
final remedy selection decision is being made.

5.2.6 Presentation of Comparative Analysis

The camparative analysis should include a narrative discussion
describing the strengths and weaknesses of the alternatives relative to one
another with respect to each criterion, and how reasonable variations of
key uncertainties could change the expectations of their relative
performance. If destruction and treatment technologies are being
considered, their potential advantages in cost or performance and the
degree of uncertainty in their expected performance (as compared with
conventional/isclation technologies) should also be discussed. The
comparative analysis should also summarize the total sizing for each

alternative.

The. presentation of differences between alternatives can be measured
either qualitatively or quantitatively, as appropriate, and should identify
substantive differences (e.g. greater short-term effectiveness concerns,
greater cost, etc) between ilternatives, differences in total scores, etc.
Quantitative information that was used to assess the alternatives (e.g.
specific cost estimates, vime until response objectives would be obtained,
and levels of residual contamination) should be included in these

discussions.
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The Final Draft RI/FS or the Proposed Remedial Action Plan (PRAP)
should present the remedial alternative recammended for the site and clear

rational for the recommendation.

6. COMMUNITY ASSESSMENT: This assessment incorporates public comment
into the setection of a remedy. There are several points in the RI/FS
process at which the public may have previously provided comments (e.g.
first phase of the RI/FS). The Department will solicit public comments on
the remedial alternatives and the recommended alternative in accordance
with the New York State Inactive Hazardous Waste Site Citizen Participation
Plan and statutory and regulatory requirements. A document titied, "New
York State Inactive Hazardous Waste Site Citizen participation Plan," dated

August 30, 1988, should be used as a guidance to selicit the public
comments on the remediai alternatives and the recommended alternative. The

public comments shall be considered. The remedy for the site will he
selected and documented in accordance with the Organization and Delegation

Memorandum #89-05 Policy - Records of Decision for Remediation of Class 2
Inactive Hazardous Waste Disposal Sites.
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Table 4.1

SHORT-TERM/LONG-TERM EFFECTIVENESS

Analysis Factor

(Maximum Score = 25)

Rasis for Evaluation During
Preliminary Screening

1. Protection of community ° Are there significant short-term risks

during remedial actionms.

Subtotal (maximum = 4§)

J

. Znvironmental Impacts

Subtotal (maximum = 4)

3. Time to ﬁmpiement the
remedy.

Subtotal (maximum = 2)

4. On-site or off-site
treatment or land
disposal
Subtotal (maximmm = 3)

*treatment is defined as
destruction or separation/

to the community that must be addressed?
(1f answer is no, go to Factor 2.)

° Can the short-term risk be easily
controlled?

o Does the mitigative effort to contral
short-term risk impact the community
1ife-style?

s Are there significant shart-term risks
to the environment that must be
addressed? (1f answer is no, go to
Factor 3.)

o Are the available mitigative measures
reliable to minimize potential impacts?

o yhat is the required time to implement
the remedy?

<
>
° Required duration of the mitigative <

effort to contral short-term risk. >

° On-site treatment*

o off-site treatment®
o gn-site or off-site land disposal

rreatment or solidification/
chemical fixation of inorganic wastes

5. Permanence of the remedial
alternative.

Subtotal (maximum = 3)

o Will the remedy be classified as
permanent in accardance with Section
2.1{a), (b), or (c). (If answer is
yes, go to Factor 7.)

-

Page

Score
Yas 0
No 4
Yas 1
No 0
Yas 0
No 2
Yes ____ O
NoO 4
Yas k)
No 4]
2yr. 1
2yr. 0
2yr. 1
2yr. 0
3

1

0

Yes 3

No 0
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- - Table 4.1 {cont'd)
i

SHORT-TERM/LONG-TERM EFFECTIVENESS
- . (Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening

6. Lifetime of remedial o gxpected 1ifetime or duration of 25-310yr. 3
actions. . of effectiveness of the remedy. 20~-25yr. 2
I _ 15-20yr. 1
< 15yr. 0
Subtotal (maximum = 3)

7. Quantity and nature of i) Quantity of untreated hazardous None 3
waste or residual left waste left at the site. < 25% 2
at the site after 25-50% 1
remediation. > 50% 0
— . 1) Is there treated residual left at Yes Q
o the site? (I1f answer is nao, go to No 2

= Factor 8.)
- 1ii) Is the treated residual toxic? Yes ]
' Na 1
iy) Is the treated residual mobile? Yeas 0
No 1

—- Subtotal (maximum = 5)

8. Adequacy and reliability i) Operation and maintenance required < Syr. 1.
of controls. for a period of: > Syr. 0
11) Are environmental controls required Yes 0
as a part of the remedy to handle No 1
potential problems? (If answer is
na, go to “iv")

- - 11i) Degree of confidence that controls Moderate to very
can adequately handle potential confident 1
problems. Soaewhat to not

confident 0

iv) Relative degree of long-term Minimus 1 2
monitoring required (compare with Moderats ___ 1
othar remadial alternatives) Extensive 0

Subtotal (maximams = &)
TOTAL {maximum = 25)

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM
FURTHER CONSIDERATION. :
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Analysis Factor

Table 4.2

IMPLEMENTABILITY
(Maximum Score = 15).

Basis far Evaluation During
Preliminary Screening

Score

1.

2

(9]

-
|

echnical Feasibility

a.

Ability to construct
technology.

i

5. Reliability of

technology.

c. Schedule of delays

due to technical
problems.

d. Need of undertaking

additional remedial
action, if necessary.

Subtotal (maximum = 10)

. Administrative Feasibility

a. Coordination with
other agencies.

subtotal (maximum = 2)

_ Availability of Services

and Materials

a. Availability of .
prospective
technologies.

i) Not difficult to construct.
No uncertainties in construction.

i) Somewhat difficult to construct.
No uncertainties in construction.

i1) Very difficult to construct and/or
significant uncertainties in construct

i) Very reliable in meeting the specified
process -efficiencies or performance 4o

ii) Somewhat reliable in meeting the speci

ion.

als.

fied

process efficiencies or performance goals.

i) Unlikely .
ii) Somewhat likely

i) No future remedial actions may be
anticipated.

i3) Some future remedial actions may be
necessary.

i) Minimal coordination is required.
ii) Reguired coordination is normal.

7i1) Extensive coordination is required.

i) Are technologies under consideration
generally commercially available
for the site-specific application?

ii) Will mare than cne vendor be available Yes

to prgvide a competitive bid?

Yes
No

No

Page 22 of 32
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~Table 4.24(~pont'd)

IMPLEMENTABILITY
{Maximum Score = 15)

Analysis Factor Basis for Evaluation During Scare
- Preliminary Screening
b. Availability of i} Additional equipment and speci_a]ists Yes 1
necessary equipment may be available without significant No 0

and specialists. delay. -

Subtotal (maximum = 3)

TOTAL {maximum = 15)

{F THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY
FURTHER CONSIDERATION. .

REJECT THE REMEDIAL ALTERNATIVE FROM
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Table 5.1
CRITERIA FOR DETAILED ANALYSIS OF REMEDIAL ALTERMATIVES

COMPLIANCE WITH
APPLICABLE OR RELEVANT
AND APPROPRIATE NEW YORK (20)

PROTECTION OF HUMAN HEALTH
AND THE ENVIRONMENT

SHORT-TERM
EFFECTIVENESS
(10)

STATE STANDARDS, CRITERIA
AND GUIDELINES {ScGs)(10)

oCompliance With Contaminant- ognvironmental Impacts

Specific SCGs

opyrotection of Community During

Remedial Actions

oTpansport of Hazardous Materials

oCompliance With fction-Spacific

SCGs o oHealth Impacts’
ogompliance With Location-Specific
5CGs
LONG*TERM REDUCTION OF TOXICITY,
EFFECTIVENESS & MOBILITY AND VOLUME
PERMANENCE (15) {15)

oTreatment Process Used and

oMagnitude of Residual
Materials Treated

Risk .

opdequacy of Controls opmount of Hazardous Materials
Destroyed or Treated

cReliability of Controls
®pDegree of Expected Reductions

in Toxicity, Mobility and Volume

oDagree to Which Treatment is
Icreversible

2Type and Quantity of Hazardous
Residuals Remaining After
Treatment

oprotection of Workers During

femedial Actions

oppvironmental Impacts

oTime Until Remedial Action Objectives

Are Achieved

IMPLEMENTABILITY
{15)

opbility to Construct and
Operate the Technology

oReliability of the
Technology Based on
its Acceptable
Demonstrations

ofase of Undertaking
Additional Remedial
- Actions, if Necessary

opbility to Monitor
Effectiveness of Remedy

opvailability of Necessary
Equipment and Spegia]ists

oTiming of New Technology

Under Consideration

cosT
(15)

oimmediate Capital Costs

opperating and Maintenance
Costs '

oFyture Capital Coslks
ocost to Fulure Land Use

opresent Worth Cost



Tabls_S.Z

COMPLIANCE WITH APPLICABLE OR RELEVANT AND

APPROPRIATE NEW YORK STATE STAN

(Relative Weight = 10)

DARDS CRITERIA AND GUIDELINES (SCGs)

. Analysis Factor Rasis for Evaluation Ouring Score
! Detailed Analysis

1. Compliance with chemicali- Meets chemical specific SCGs such Yas 4
) specific SCGs as groundwater standards No 0

2. Compliance with action- Meets SCBs such as technology Yes 3
" specific SCGs standards for incineration or No Q
! Jandfill
|
M 3. comptiance Qith locatian- Meets location-specific SCGs such as Yas 3
L_i specific SCGs Freshwater Wetlands Act No Q

TOTAL (Maximum = 10)
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Table £.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Analysis Factor

‘Relative Weight = 20)

Basis for Evaluation During
Detailed Analysis

Score

-

ra

. Use of the site after

remediation.

TOTAL (Maximum = 20)

. Human health and the

environment exposure
after the remediation.

Subtotal {maximum = 10)

. Magnitude of residual

public health risks
after the remediation.

Subtotal (maximum = 5)

. Magnitude of residual

environmental risks
after the remediation.

Subtotal {maximum = 5)

TdTAL (maximm = 20)

Unrestricted use of the land and
water. (1f answer is yes, go to
the end of the Table.)

i) Is the exposure to contaminants
via ajr route acceptable?

ii) Is the exposure to contaminants
via groundwater/surface water
acceptable?

ii1) Is the exposure to contaminants
via sediments/soils acceptable?

"i) Health risk

I

1i) Health risk

i

i) Less than acceptable
ii) Slightly greater than acceptable

171) significant risk still exists

Yas
No

Yas
No

Yes
No

11

Yes
No

i in 1,000,000
1 in 100,000
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Analysis Factor

Table,d.4

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10}

Basis for Evaluation Ouring
Detailed Anaiysis

Score

1.

Protection of community

during remedial actions.

Subtotal (maximum = 4)

> Snvironmental Impacts

Subtotal (maximum = 4)

. Time to implement the

remedy.

Subtotal (maximum = 2)

TOTAL (maximum = 10)

Are there significant short-term risks
to the community that must be addressed?
(1f answer is no, go to Factor 2.)

Can the risk be easily controlled?

Does the mitigative effort to- contral
risk impact the community life-style?

Are there significant short-term risks
+5 the environment that must be
iddressed? (If answer is no, go to
Factor 3.)

Are the available mitigative measures
reliable to minimize potential impacts?

what is the regquired time to implement
the ramedy?

Required duration of the mitigative
affort Lo control short-term risk.

Yas
No

Yas
No

Yeas
No

Yes
No

||

11

||
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- Table 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight =.15)

Analysis Factor | Basis for Evaluation During Score
Detailed Analysis
1. On-site or off-site ° On-site treatment* 3
treatment or land o off-site treatment® 1
disposal ° On-site or off-site land disposal 0
Subtotal (maximum = 3)
_*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
:. Parmanence of the remedial 9 Will the remedy be classified as : Yes k)
alternative. permanent in accordance with Section No aQ
2.1(a), (b}, or (c). (If answer is
yes, go to Factor &4.)
Subtotal (maximum = 3)
3, Lifetime of remedial © txpected lifetime or duration of 25-30yr. 3
actions. of effectiveness of the remedy. 20-25yr. 2
15-20yr. 1
< 15yr. 0
Subtotal (maximum = 3)
4. Quantity and nature of i) Quantity of untreated hazardous None 3
waste or residual left waste left at the site. £ 25% 2
at the site after 25-50% 1
remediation. > 50% 0
ii) Is there treated residual left at Yes 3
the site? (If answer is no, go to No __ 2
Factor 5.) -
ii1) Is the treated residual toxic? Yes 0
No 1
jy) Is the treated residual mobile? Yes 0
. No . 1

Subtotal (maximum = 5)
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Table 5.5 jcont'd)
-

LONG-TERM EFFECTIVENESS AND PERMANENCE
(Re]atjve Weight = 15)

potential problems? {If answer is
no, go to "ivY)

Analysis Factor Basis for Evaluation During Scare
Detailed Analysis
5. Adequacy and reiiabitity i) Operation and maintenance required < Syr. 1
of controls. for a period of: > Syr. 0
i1} Are environmental controls reguired Yas 0
as a part of the remedy to handle No 1

11i) Degree of confidence that controlis Moderats to very

can adequately handle potential confident 1
propblems. Somewhat. to not

confident 0

iv) Relative degree of long-term M nimus 2

manitoring required {compare with Modarats 1

]

other remedial alternatives) Extensive
Subtotal (maximum = &) .

TOTAL (maximum = 15)
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S Table 5.6
RENUCTION OF TOXICITY, MOBILITY OR VOLUME
‘Relative Weight = 15) ’

Analysis Factor Basis for Evaluation During Sco.
Detailed Analysis
t. Volume aof hazardous i) Quantity of hazardous waste destroyed 99-100% _ 8
waste reduced (reduction or treated. 950-99% 7
in volume or toxicity). Immobilization technologies do not 80-90% 6
1f Factor 1 is not applicable, score under Factor 1. 60-830% 4
go to Factor 2. 40-60% ___  °
20-40% 1
<2% ___ 0
71) Are there untreated or concentrated Yes |
hazardous waste produced as a result No 2
of {i)7 If answer is no, go to '
Factor 2
Subtotal (maximum = 10)
If subtotal = 10, go to
Factor 3 ii1i) After remediation, how is the off-site
untreated, residual hazardous Tand
waste material disposed? disposal 0
On-sita land
disposal 1
0ff-sito
destruction
or treatment
2
2. peduction in mobility of i) Quality of Available Wastes 90-100% 2
hazardous waste. Immobi)ized After Destruction/ 60-90% 1
Treatment < 60% 0
If Factor 2 is not applicable,
go to Factor 3
i1) Method of Immobilization
- Redured mobility by containment 0
- Reduced mobility by alternative 3
treatment technologies
Subtotal (maximsp = 5)
3. Irreversibility of the Compietely irreversibie 5
destruction or treatment
ar immobilization of Irreversible for most of the hazardous 3
hazardous waste waste constituents.
Trraversible for only some of the 2
hazardous waste constituents
Raeversible for most of the hazardous . C

naste constituents.
Subtotal (maximum = 5)

TOTAL (maximum = 15)
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Analysis Factor

Tablg 3.7

IMPLEMENTABILITY ‘ L
(Relative Weight = 15)

Basis for Evaluation During
Detz‘led Analysis

Score

.t

. Jechnical Feasibility

i. Ability to construct i)
technology.

ii)
113)

5. Reliability of 4
tecnnology.

ii)

¢. Schedule of delays i)
due to technical
problems. i)

d. Need of undertaking 1)
additional remedial
action, if necessary.

ii)

Subtotai (maximam = 10)

. Administrative Feasibility

1. Cooraination with i)
other agencies..
i)

i14)

Subtotal (maximum = 2)

. Availability cf Services

anda Materials

a. Availability of Y)
prospective
rechnoiogies.

Not difficult to construct.
No uncertainties in construction.

Somewhat difficult to construct.
No uncertainties in construction.

Very difficult to censtruct and/or
significant uncertainties in construction.

Very reliable in meeting the specified
process efficiencies or performance goals.

Somewnat relijable in meeting the specified
process efficiencies or performance goals.

Unlikely
Somewhat 1ikely

No future remedial actions may be
anticipated.

Some future remedial actions may be
necessary.

Minimal coordinatiaon is reguired.

Required coordination is normal.

Extensive coordinatien is required.

Are technolégies under con§ideration
jeneraily commercially available
for the site-specific application?

‘4i11 more than one vendor be available
o provide a competitive bid?
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&nalysis Factor

Table 3.7 {cont'd)

IMPLEMENTABILITY
(Retative Weight = 15)

Basis for Evaluation During
Detailed Analysis

Score

t. Availability of
necassary equipment
and specialists.

Subtotal (maximum = 3)

TOTAL (maximum = 15)

i) Additional equipment and specialists
may be available without significant
delay.

Yes
No
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RESPONSIVENESS SUMMARY
TECHNICAL AND ADMINISTRATIVE GUIDANCE MEMORANDUM (TAGM)
FOR THE SELECTION OF REMEDIAL ACTIONS AT
INACTIVE HAZARDOUS WASTE SITES

IMPLEMENTATION OF REMEDIAL ACTIONS:

Comment No. 1.1: In the proposed policy's hierarchy of remedial
actions, solidification/fixation technologies are only considered for

inorganic wastes. These technologies are also applicable to organic
wastes.

Response No. 1.1: Recently solidification/fixation technologies have
been used for organic wastes. Adequate long term data are not
available to determine the effectiveness of solidification/fixation of
hazardous wastes, containing-high concentrations of organic
constituents; however, use of solidification/fixation technologies for
waste containing "low" level of organic constituents should be
evaluated on site specific basis.

Comment No. 1.2: Destruction will result in the treated materials
having "“no residue containing unacceptable Jevels of hazardous
wastes." How would this apply to an incinerator ash containing
RCRA-regulated waste? What level would be considered unacceptablie?

Response No. 1.2: Acceptable cleanup criteria for organic and
inorganic hazardous constituents will be developed by the department,
in cooperation with the New York State Department of Health (DOH). If
concentrations of hazardous constituents of the incinerator ash
residue are less than the acceptabie cleanup criteria levels, then the
remedy will be considered to be permanent reduction in the toxicity of
hazardous wastes.

Cosment No. 1.3: Section 27-1313, 5) d of the Environmental
Conservation Law, notes, "The goal of any such remedial program shall
be a complete cleanup of the site through the elimination of the
significant threat to the environment posed by the disposal of
hazardous wastes at the site and of the imminent danger of
irreversible or irreparable damage to the environment caused by such
disposal." Therefore, elimination of the significant threat to the
environment is the legislatively mandated cieanup goal. However, the
draft policy identifies a cleanup goal which "would result in 2
permanent and significant decrease in the toxicity, mobility or volume
of hazardous wastes." While we appreciate and support the DEC's
reliance on Superfund Amendment and Reauthorization Act (SARA) and the
emphasis on permanent cleanups, we believe that the state goal of
eliminating significant threats at the site should be inciuded, as it
i a critical and overriding goal of the remedial selection, that
needs to be spelled out in the goals statement.

The definition of “"reduction of toxicity, mobility, or volume" only
includes a decrease of the threat or risk associated with the
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hazardous substance. State law states that "elimination of the
significant threat to the environment" is the remedial goal.

For the requirement, "Be protective of human health and the
environment", we recommend adding "with a cleanup goal of achieving
pre-existing conditions.”

Response No. 1.3: To state that the remediation goal is to eliminate
all threats to the environment is inappropriate. The statutory
mandate set forth in ECL 27-1313 (5)(d) is the elimination of the
significant threat to the environment, not elimination of all threats
or achieving pre-existing conditions. The statements contained in the
draft policy are consistent with this mandate. In addition, the
statutory mandate refers only to those programs implemented by the
Department, whereas, the TAGM will apply to the selection of remedy at
all sites.

Comment No. 1.4: We strongly suppori the review of all remediated
sites, whether or not hazardous wastes have been left at the site, and
the requirement for public comment on any department action. However,
waiting five years before reviewing a "remediated" site with leftover
contaminants, is inappropriately long. We recommend a review after
one year with a public comment period to allow citizens to have input
into the specifics of the review process. For instance, it may be
appropriate to have water, soil and wildlife testing done at the site,
to fully assess the impact of the leftover contamination.

Response No. 1.4: 1f a remedia)l action leaves any hazardous wastes at
the site, periodic monitoring and operation and maintenance wil) be
required at the site to evaluate the effectiveness of the impiemented
remedy. The monitoring will include sampling and analysis of
appropriate environmental samples. Such sampling and analysis will
begin upon construction completion at a specified frequency.

Depending upon the nature of the site, sampling may be required
quarterly or even monthiy.

In addition to this monitoring requirement, such remedial action which
Jeaves any hazardous waste at the site shall be reviewed once each

five years to assure that human health and the environment are being
protected.

Comment No. 1.5: We strongly support the Department's decision to not
inciude control and isolation technologies in the definition of
"permanent remedies". We request the inclusion of one additional
preference criteria for the evaluation of treatment technologies.
Specifically, we recommend the addition of “(v) the documented
preference of citizens or groups in the community where the site is
Yocated." We believe this is an important and necessary preference,
in addition, to the ones listed in the draft document.

Response No. 1.5: During the feasibility study all alternative

Treatment technologies, including the technologies known at the time
to be preferred by community groups, will be evaluated.
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Comment No. 1.6: The guidance document, in Section 2, states that
"permanent remedies are to be used wherever practicable". This is
different from EPA's criteria of maximum extent practicable. The
difference is that EPA's "maximum extent" is, to the best of my
knowledge, tied to a cost multipiier. Whereas the term practicable,
literally means, possible to perform.

Response No. 1.6: The guidance document states that "permanent
remedies are to be used wherever practicable”, which means if an
alternative is practicable to jmplement, in light of its evaluation
for the seven criteria, it should be considered for implementation.

DEVELOPMENT AND PRELIMINARY SCREENING OF REMEDIAL ALTERNATIVES

Comment No. 2.1: The proposed document excludes cost in the screening
3f remedia) -alternatives. It ijs EPA's policy to use cost as a
ccreening factor when there is an order of magnitude differential.
This policy differential is mitigated in the detailed analysis section
through use of a cost sensitivity analysis - an idea which EPA would
be wise to incorporate on a formal basis.

Response No. 2.1: It is our opinion that cost should not be used as a
criterion to guide the initial development and screening of remedial
alternatives during preliminary screening in order to avoid rejection
of permanent remedies. During the preliminary screening, only two (2)
criteria, effectiveness and implementability will be considered in
evaluating remedial alternatives. It is appropriate to consider cost
as a factor only during the detailed analysis of screened
alternatives.

Comment No. 2.2: We support the Department's decision to not use cost
as a screening criteria in the initial screening process.

Response No. 2.2: Please refer to response No. 2.1.

Cosment No. 2.3: When the Department staff are conducting the initial
screening of technologies, what sources will be utilized, besides

EPA's SITE program and the SUNY Buffalo Center for Hazardous Waste
Management?

Response No. 2.3: The feasibility study in general is performed by an
engineering consultant for USEPA, NYSDEC or a PRP. The consultant
will use all available sources to compile remedial technologies. 1In
addition, NYSDEC intends to procure a consultant to prepare written
reports as Technical Resource Documents outlining the state-of-the-art
of all alternative treatment technologies which are applicable to the
remediation of inactive hazardous waste sites. These technical
resource documents will be available to consultants, PRPs, NYSDEC
staff and the public.

Comment No. 2.4: Removing a remedial alternative from the screening
process i 1t 1S expected to fail within 15 years, is an
environmentally unsound and arbitrary decision. The goal of the
remediation should be to permanently address the contamination.
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Response No. 2 4. Concur with the comment. Appropriate changes are
made. Please refer to Section 4.1.

DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

Comment No. 3.1: The required assignment of weights to seven
evajuation criteria will eliminate the flexibility which is so
essential to the effective implementation of the superfund program.
For this very reason, the proposed National Contingency Plan (NCP)
does not consider the use of weights for its evaluation criteria.

Response No. 3.1: 1t is our opinion that the assigned weights to
seven evaluation criteria will provide uniformity and consistency in
evaluation and selection of remedial actions.

Comment No. 3.2: Since Applicable or Relevant and Appropriate
Requirements (ARARS) and protectiveness are threshold criteria, i.e.
statutory mandates which must be met at every site (in the absence of

an ARAR waiver), the utility of weights for these criteria is
) questionable.

Response No. 3.2: Since there may be instances where part of the
ARARS may not be met, for an alternative, it is prudent to have
weighting factors so that a remedial alternative which meets the ARARs

will be given greater weight than the one which does not meet all or
some of the ARARs.

Although, it is a statutory mandate that all remedies meet
environmental and health protectiveness, some remedial actions provide
greater protectiveness than others and, hence, the utility of a
_weighing factor is justified.

Comment No. 3.3: Division of implementability into its technical and
administrative components is a moot point if an alternative is not
implementable for any reason. In addition, assigning points to an
unimplementable alternative will not create an jmplementable remedy.

Response No. 3.3: Alternatives will be evaluated based on
implementabiiity and effectiveness during the preliminary screening.
An alternative not being technically feasible for implementation will
not be considered in the detailed analysis.

However, alternatives which pass the preliminary screening will have
severa) degrees of implementability. Some technologies will be more
reliable than others; some remedial alternatives will need less
administrative regquirements than others; availability of services and
materials may be easier for some remedial technologies than others.
The implementability criterion will consider such factors in the
detailed analysis of alternatives.

Comment No. 3.4: How will the contaminant-specific cleanup criteria
and ARARs be determined?
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Response No. 3.4: Contaminant-Specific cleanup criteria and ARARs

will be determined for every site, in cooperation with the Department
of Health on a site-specific basis.

Comment No., 3.5: We oppose having cost as one of the seven evaluation
criteria in detailed analysis of alternatives. The law requires the
selection of a cost-effective remedial method, not a less-expensive
method. We recommend the establishment of a third tier using cost as
a final selector after the remedial methods have been screened
according to the six proposed criteria. Thus, the Department would
select a number of remedial methods based on their effectiveness,
performance, and environmental and health goals, and then, it would
determine which of the resulting methods is the most cost-effective.
By allowing cost to be included in the second decision-making tier, it
negatively offsets the human health, environment and ARARs criteria.
This is inappropriate and, we believe, a divergence from the intent of
the Environmental Conservation Law.

Although we support DEC's written clarification of the remedy
selection process, we believe that considerations of
cost-effectiveness should play a narrow role in the cleanup selection

process, and should not interfere with the attainment of permanent and
health-protective cleanups.

Response No. 7.5: Under the proposed procedure for evaluating
remedies, cost does not negatively offset human health, environment
and ARARs criteria. Effectiveness of each remedial alternative in
protecting human health and the environment is evaluated during the
preliminary screening. It is to be noted that cost is not considered
during the preliminary screening. Only those remedies which meet this
requirement pass through to the second stage of detailed analysis. In
order to effectively complete a detailed comparison of remedial
alternatives, the cost of each alternative must be analyzed. Since
cost is only one of the seven factors being considered and since a
determination will have aiready been required that the remedies being
analyzed are protective of human heaith and the environment, this
analysis ensures that the selection of the remedy meets all statutory
requirements under both state and federal laws.

Comment No. 3.6: We strongly endorse the approach required by the
federa) Superfund Amendments and Reauthorization Act, which allows
consideration of cost-effectiveness only after EPA has determined the
appropriate level of environmental protection to be achieved. The
State Superfund Management Board's current report recommends that the
State adopt parallel requirements to those in SARA.

Response No. 3.6: The NYSDEC's approach is more stringent than the
USEPA's approach currently being used or outlined in the proposed NCP.
USEPA considers cost as a criterion in the preliminary screening
process. The NYSDEC's guidance document includes onily effectiveness
in protecting human health and the environment and implementability in
the preliminary screening. Cost is considered only in the detailed

analysis for remedial alternatives which pass the preliminary
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screening. DEC's approach in selection of remedial action is
consistent with the requirements of SARA.

Comment No. 3.7: Section 5.2.3 states that “an individual who
performs the analysis should use his/her best professional judgement
in assigning score" for the short-term effectiveness criteria. We
request that the Department staff seriously consider the public
comments on this and all the criteria when assigning a score.

~ Response No. 3.7: Short-term effectiveness of a remedial aiternative
Will be evaiuated and assigned a score based on the analysis of
factors presented in Table 5-2.

Comment No. 3.8: Section 5.2.3.2 only gives long-term effectiveness
and permanence a relative weight of 10. We recommend 20 as this is a
top priority criteria in terms of the overall remedial goal: It is
more important than the short-term effectiveness and will have a
greater négative impact if it fails.

Response No. 3.8: Please refer to Table 5.1 for revised weighing
factors. The long-term effectiveness js assigned a score of 15 and
short-term effectiveness is assigned a score of 10.

Cosment No. 3.9: The potential for risk in relation to treatment
residuals and/or untreated wastes is a very important aspect of the
long-term effectiveness. The magnitude of remaining risk should be
compared to the risk in the pre-existing conditions of the site (based
on the available data). The potential for risk shouTd not just be
measured in cancer risk levels as this is very inadequate and does not
include many other negative health impacts, such as respiratory
disease, organ damage, nervous system damage and immune system damage.
There should be a separate risk assessment process established by the
Department of Health for this and other risk analysis activities in
the remedial selection and these risk assessment processes should
always allow for community input and community representation in the
decision-making process.

Response No. 3.9: During the RI/FS, necessary risk assessment would
be performed. As indicated on Table 5.7, remedial alternatives will
be evaluated based on any post-remediation exposure via air,
groundwater/surface water media and magnitude of residual public
health and environmental risks after remediation.

Comment No. 3.10: Section 5.2.3.3. Again, we must point out the
divergence from state law in the following statement. “This
preference is satisfied when treatment is used to reduce the principal
threats at a site...” Eliminating the significant threats to the
environment versus "“reducing principal threats at a site" is very
different. The quantification of reduction is based on subjective
variables. A goal of eliminating significant threats is what the law
requires.

Response No. 2.10: This language has been modified to be consistent
with the statutory requirements.
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Comment No. 3.11: Again, we strongly oppose the inclusion of cost and
Tts relative weight score of 15 at this stage of the decision-making
process. We strongly oppose the following statement and believe it
highlights the divergence of the Department from implementing the
legally mandated ncost-effective” criteria which is quite different
from cost induced trade-offs. “The distribution of costs over time
will be a critical factor in making trade-offs between
capital-intensive technologies (including alternative treatment
technologies) and less capital-intensive technologies (such as pump
and treatment systems)."”

Response No. 3.11: Under this policy, cost does not limit the

Department from jmplementing the capital-intensive technologies. As
outlined in Section 5.2.3.5, cost consists of capital cost, operation
and maintenance cost, future capital cost and cost of future land use.
The evaluation of remedial alternatives will also include the costs of
future remedial actions when there is a reasonable expectation that a
major component of the remedial alternative may fail and reguire
replacement to prevent unwarranted exposure to contaminants. Also,
any remedial action that leaves hazardous wastes at a site may affect
future land use and perhaps groundwater and surface water use. Access
or use of such sites most probably will be restricted to some degree,
resulting in loss of business activities, residential development and
taxes to the local, state and federal governments. During the FS,
potential future land use and the economic loss attributable to such
restriction should be determined and included as a cost of the
remedial alternatives which do not remediate the site to unrestricted
use. Otherwise, the evaluation of the alternatives which fail to
remediate the site for unrestricted use will not accurately reflect
their real costs. In addition, the continuing presence of an inactive
hazardous waste site not remediated to unrestricted use, even though
remediated, may have a negative effect on surrounding property values.
This loss in value will aliso be considered as a cost of the remedial
program developed for a site.

Cosment No. 3.12: On the accuracy of cost estimates, we are surprised
by the wide range of discrepancy (+50 to -30). Is this a standard
range of expected accuracy?

Response No. 3.12: Yes. According to guidance for conducting
Remedial iInvestigations and Feasibility Studies under CERCLA, prepared
by USEPA, typically these vgtudy estimate" costs made during the FS
are expected to provide an accuracy of +50 percent to -30 percent.
This range of accuracy has been used for a number of years for CERCLA
sites. Detailed designs have not been completed at the FS stage 6.
More refined cost estimates cannot be made until the design phase is
complete.

Comment No. 3.13: Section 5.2.3.6 notes that the "actual
determination of which requirements are applicable or relevant and
appropriate is made by the DEC in consultation with the DOH." What is
the process for public input at this stage? We recommend that each
component of ARARs that does not comply should receive a -10.
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Response No. 3.13: A11 ARARs including cleanup criteria will be
determined by DEC in consultation with DOH during the first phase
R1/FS. As mentioned earlier, this first phase R1/FS report will be
available for public review and comment. A remedial alternative will
receive scores for components of ARARs that are met.

Comment No. 3.14: Section 5.2.3.7 on overall protection of human
health and the environment only has a relative weight score of 15. We
recommend at least a score of 25, as this is an important criteria

which truly implements the remedial goal to eliminate the significant
threat to the environment.

. An,a1ternatﬁve with the least protection or with remaining
contamination which poses a threat or increased risk should receive a
0. If the alternative method leaves contamination which is a
significant risk, it should receive a -50.

Response No. 3.14: We agree that this is an important criteria which
impiements the remedial goal to eliminate the significant threat to
public health and environment. Protection of human health and the
environment is assigned a score of 20. It is to be emphasized that’an
alternative which does not protect the public health or environment
will not pass the preliminary screening and will not be considered in
the detailed analysis. Since some remedial actions provide greater
protectiveness than others, the weighing score is used.

Comment No. 3.15: We recommend the deletion of the following sentence
which provides a significant loophole. "1t may not be necessary or
appropriate to address every factor for each alternative being
evaluated and, furthermore, it may be useful to address other factors
to ensure a better understanding of how an alternative is evaluated
against the criteria.”

Resgonse'No. 3.15: This sentence under section 5.2.4 is deieted.

Comment No. 3.16: Do we have the State ARARs that address the
question of “how clean is clean™ for any contaminated soil cleanups
for inactive hazardous waste sites?

For cancer risk assessment, what cancer risk level will be selected?
1:10,000 or 1:1,000,000? )

Response No. 3.16: As stated elsewhere, all ARARs, including
soi1/sediment cieanup criteria will be determined for each site, in

consultation with DOH. DOH will utilize appropriate risk level in
addition to several other factors such as migration pathways,
exposures routes, etc. in determining soil cleanup criteria.

Comment No. 3.17: 1 would like to see the detailed analysis of
alternatives section be expanded to be more specific in evaluating
ecological damage associated with the alternatives. I would include
the damage that will be done through the resuspension of sediments,
the possible release of currently bound materials, and the
modification of land forms. Perhaps a risk assessment of the various
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alternatives associated with remediation would also be in order. 1
see this as especially important for river sediments.

Response No. 3.17: Alternatives to remediate river sediments will be
evaluated for the seven criteria which include short-term
effectiveness, long-term effectiveness and permanence and protection
of public health and environment. In an environmentally sensitive
site, pertinent short-term and long-term environment risks and

penefits of the alternatives will be evaluated during the feasibility
study.

Comment No. 3.18: The overall ranking scheme seems to be weighted
toward the protection of human heatth as opposed to the protection of
the environment. The environment should be given additional relative
weight instead of being lumped in with human health.

Response No. 3.18: Table 5.1 summarizes seven criteria and their
scores. Although, there is not a single criterion specifically for
the protection of environment, short-term effectiveness, compliance
with ARARs and protection of human health and the environment address
the environmental risk and impact. In an environmentally sensitive
site, pertinent environmental criteria/standards could be the driving
factors in the evaluation of remedial alternatives.

Comment No. 3.19: Section 5.2.3.6 says that an alternative which
complies with none of the ARARs should receive a score of 0. I assume
this means that a waiver to the ARARs is appropriate. If a waiver is
not appropriate, the alternative should be thrown out uniess the
non-attainment of the ARAR is part of every alternative.

Response No. 3.19: If an alternative does not meet the ARARs and a
waiver to the ARARs is not appropriate or justifiable, this
alternative will not be further considered.

COMMUNITY ASSESSMENT

Cowment No. #.1: Although the proposed policy addresses community
acceptance at a later point in the decision-making process, it may be
prudent to elevate it to an evaluation criterion to deal with those

sites where community reactions would preclude implementation of a
recommended alternative.

Response No. &.1: The public will have the first opportunity to
understand and evaluate the remedial alternatives when the draft
Feasibility Study (FS) report js distributed. 1t is not feasible to
evaluate community reactions to remedial alternatives in the draft FS
report. It is appropriate to consider community reactions after the
draft FS is presented to and discussed with the public. All public
comments on the draft FS report will be considered prior to the
selection of remedial action. The public comments will be sought in
accordance with New York State Inactive Hazardous Waste Site Citizen
Participation Plan and other statutory and regulatory requirements.
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Comment No. 4.2: Section 5.2.2 states that "community acceptance" is
encompassed in the seven evaluation criteria. How do the seven
criteria encompass "community acceptance"? Also, there is an
important distinction between community "acceptance* and community
preference or the community's recommendation. One assumes a passive
community with the underlying assumption being that the Department has
to convince the community of its decision. Whereas community
preference assumes a meaningful public participation process where the
Department incorporates in its decision-making process, the
recommendations of the community residents who will be impacted by the
remedial method chosen. Community recommendations is an accurate and
respectful term.

There is obviously not a lot of time for meaningful community input
when the "final remedy selection decision is being made", thus the
Department staff should conduct a proactive outreach effort at this
critical stage of the decision-making process.

Response No. 4.2: The distinction between “community acceptance" and
Tcommunity preference” is recognized and appropriate changes are made
in the document. The department will solicit public comments and
jnput in accordance with the document titled, "“New York State Inactive
Hazardous Waste Site Citizen Participation Plan, dated August 30, 1988
and other statutory and regulatory requirements.

Public comments will be solicited on the first phase of the RI/FS
report. The first phase of the RI/FS report usually includes the
first set of environmental quality data describing conditions at the
site and preliminary discussion of alternative remedial technologies.
During this public comment opportunity, interested citizens can notify
the Department of remedial technologies of interest to them. If the
community preferred technologies are technically feasibie for the

site-specific conditions, they will be evaluated in the final phase of
the RI/FS.
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