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8-1
8 IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

8.1 INTRODUCTION

Section 121(d)(1) of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) as enacted in the Superfund
Amendment and Reauthorization Act (SARA) in 1986, states that remedial
actions at contaminated sites must reach a degree of cleanup that assures
protection of human health and the environment. In addition, after a
CERCLA remedial action is completed, the levels of any hazardous
substances, pollutants, or contaminants that are left on site must meet or
exceed the standards, requirements, limitations, or criteria that are
"applicable or relevant and appropriate" (ARAR) under the circumstances of
the release or threatened release. These ARARs may be waived only for
those instances outlined in Section 121(d)(4) of CERCLA.

Both state and federal laws can be considered ARARs. As outlined in
Section 121(d)(2), the federal ARARs for a site may include such
environmental laws as the Clean Air Act, the Clean Water Act, the Solid
Waste Disposal Act, and the Safe Drinking Water Act. State ARARs might
include any requirements under a state’s environmental laws that are more
stringent than .federal requirements and which have been formally
promulgated as laws or regulations.

The requirements of federal and state laws are generally identified
and applied to remedial actions at hazardous waste sites as outlined in the
CERCLA Compliance with Other Laws Manual Part 1, Draft (OSWER Directive
9234.1-01) and Part 2, Interim Final (EPA/540/G-89/009). ARARs are
identified by first determining if a requirement is applicable, and then,
if it is applicable, determining if it is both relevant and appropriate.
The following definitions of ARAR requirements are presented in the
guidance documents:

. Applicable requirements are cleanup standards, standards of
control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under
federal or state Taw that specifically address a hazardous
substance, pollutant or contaminant, remedial action, location,
or other circumstances at a CERCLA site.
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. Relevant and appropriate requirements are those cleanup
standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations
promulgated under federal or state law that, while not
"applicable" to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA
site, address problems or situations sufficiently similar to
those encountered at the CERCLA site that their use is well
suited to the particular site. For example, requirements may
be relevant and appropriate if they would be "applicable" but
for jurisdictional restrictions associated with the
requirements.

The relevance and appropriateness of a requirement can be judged on
the basis of the type of remedial action, the hazardous substances in
question, and the physical situation of the site. Only some portions of a
requirement may be relevant and appropriate for a given remedial action.
However, any requirement or portion of a requirement that is determined to
be relevant and appropriate may be treated as if it were applicable.

The three types of ARARs are chemical-specific ARARs, location-
specific ARARs, and action-specific ARARs. Chemical-specific ARARs limit
concentrations of specific contaminants in the environment. For example,
Maximum Concentration Limits (MCLs) are a federal ARAR for any water which
might be used for drinking purposes. Location-specific ARARs set
restrictions on certain site activities based on the physiographic
characteristics of the site. These inciude restrictions on activities
within wetlands, floodplains, and historic sites. Action-specific ARARs
are limits based on the remedial technologies which are under
consideration. Examples include Resource Conservation and Recovery Act
(RCRA) regulations for waste treatment, storage, and disposal.

Distinguished from the three types of ARARs are federal and state
government advisories or guidance that are not legally binding and are not
potential ARARs. However, these TBCs (guidelines which are to be
considered), may be evaluated along with ARARs in assessing the necessary
Tevel of site cleanup. The following sections discuss the potential ARARs

and TBCs identified for the Iroquois Gas/Westwood Squibb (IG/WS) site.
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8.2 CHEMICAL-SPECIFIC ARARs AND TBCs

Chemical-specific ARARs for chemicals of concern in the designated
media set levels that are considered protective of human health and the
environment. These ARARs may also indicate acceptable discharge levels for
remedial actions, if discharge occurs as part of a remedial activity. If a
chemical is covered by more than one ARAR, normally the most stringent
requirement must be met. Most criteria are not applicable if background
concentrations exceed them. The conditions for applying this exclusion
vary somewhat from standard to standard.

The media of potential concern at the IG/WS site are groundwater,
surface soil, and subsurface soil. Federal regulations and standards that
are potential ARARs include the Safe Drinking Water Act (SDWA), Clean Water
Act (CWA), the Solid Waste Disposal Act (SWDA) and the Clean Air Act (CAA).
New York State pollution control regulations that supersede or supplement

federal standards are also potential ARARs. (State ARARs must meet or
exceed federal standards.)

The contaminants which were detected in groundwater are presented in
Table 8-1, which includes contaminant levels and their corresponding
potential chemical-specific ARARs. The contaminants which were detected in
surface soil are presented in Table 8-2, and those which were detected in
subsurface soil are presented in Table 8-3. Tables 8-2 and 8-3 also
include contaminant levels and their corresponding potential chemical-
specific ARARs. Table 8-4 presents the potential chemical-specific ARARs
and an evaluation of their applicability or relevance and appropriateness
to the site.

The chemical-specific ARARs for each proposed remedial alternative
will depend on the remedial technology employed. Specific ARARs for each
alternative are discussed in Chapter 10 as part of the detailed evaluation

of each alternative. Several chemical-specific ARARs that generally apply
to remedial alternatives are discussed below.
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8.2.1 Federal Safe Drinking Water Act Maximum Contaminant Levels

MCLs are Federal standards for public drinking water supplies. USEPA
has stated that MCLs are applicable or relevant and appropriate to
groundwater which is or may be used as a drinking water source. As
discussed in Chapter 6, the groundwater present in the fill aquifer at the
site is not, and most probably will not, be used as a drinking water source
because: 1) all residences in the area are connected to the municipal
water supply, and 2) the low yield of the unconfined system makes it
unlikely that a drinking water well would be installed in the future for
domestic use. However, MCLs will be evaluated as part of this ARARs
analysis. The MCLs which have been established or proposed for the
contaminants which have been detected at the site are included in
Table 8-1.

8.2.2 Maximum Contaminant level Goals

MCLGs are non-enforceable health goals for public drinking water (40
CFR 141.50-141.51) and thus are TBCs. MCLGs have been calculated to
determine contaminant Tevels that would result in no known or anticipated
adverse health effects. These levels are then corrected using uncertainty
factors to set levels that provide a reasonable margin of safety for the
entire population. MCLGs for probable human carcinogens are set at zero,
while MCLGs for other contaminants are based on chronic toxicity or other
data.

Table 8-1 includes MCLGs which have been established, proposed, or
drafted for contaminants detected at the site.

8.2.3 New York State Rules for Determining Cleanup Actions

8.2.3.1 Soil

Soil cleanup objectives are outlined in a New York State Department
of Environmental Conservation (NYSDEC) Technical and Administrative
Guidance Memorandum (TAGM) dated November 16, 1992. The TAGM, an internal
guidance document that has not been officially promulgated, outlines
recommended soil cleanup Tevels based on human health (direct contact with
soil) and concentrations which are protective of water quality. Soil
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cleanup levels are included in Tables 8-2 and 8-3. These soil cleanup
levels are considered as TBCs.

8.2.3.2 Groundwater

The NYSDEC Water Quality Regulations for Surface Waters and
Groundwaters (6NYCRR Parts 700-705) promulgate contaminant limits for
surface water and groundwater. For the purpose of this analysis, the water
in the fill aquifer beneath the site is considered to be Class GA, fresh
groundwater (i.e., a source of potable water, 6NYCRR Section 701.15).
Surface water and groundwater quality standards are defined in 6NYCRR Part
703. Limits for contaminants detected at the site are included in
Table 8-1.

8.3 LOCATION-SPECIFIC ARARs AND TBCs

Location-specific ARARs are protective of sensitive locations such as
wetlands, historical sites, floodplains, and sensitive habitats. These
ARARs may restrict the concentration of a contaminant in the sensitive
location. These ARARs may also restrict or regulate the types of remedial
activities that can be performed in the sensitive location.

Table 8-5 presents the potential location-specific ARARs. None were
identified for the site, because it is not located in any of the critical
areas regulated by the location-specific ARARs.

8.4 ACTION-SPECIFIC ARARs AND TBCs

Action-specific requirements are established for remedial actions,
rather than specific contaminants. They may determine performance levels,
remedial actions, or technologies. They may also specify discharge limits
or post-closure residual contaminant limits.

Table 8-6 Tists the potential action-specific ARARs for the site.
The action-specific ARARs for each alternative will depend upon the
remedial action employed at the site. Some action-specific ARARs that
normally apply to remedial alternatives are discussed below. The specific

ARARs for each alternative will be determined in Chapter 10, during the
detailed evaluation of each alternative.
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8.4.1 Solid Waste Disposal Act

The Solid Waste Disposal Act (SWDA) was amended by RCRA and the
Hazardous and Solid Waste Amendments of 1984. These three acts and the
regulations which enforce them established a program to control the
generation, transport, and disposal of solid and hazardous waste. This is
the RCRA program. Because RCRA regulates solid and hazardous waste
activities and is normally the most stringent federal reguiation, its
provisions may be ARARs.

RCRA is applicable if the wastes at a site are determined to be
"solid" wastes (which are regulated by Subtitle D of the SWDA). A1l RCRA
hazardous wastes are also "solid" wastes (40 CFR 257 defines the types of
- wastes that are "solid" wastes). The wastes at the site meet this
definition and, thus, are "solid" wastes.

RCRA "hazardous" wastes are defined in 40 CFR 261. There are some
classes of RCRA 1isted hazardous wastes, F,K,P and U code wastes. The F
codes are hazardous wastes from non-specific sources. The coal tar wastes
present at the site are not considered F code wastes. The K code wastes
are wastes from specific manufacturing or chemical processes. The
manufactured gas process used at the site is not listed, and therefore, the
wastes are not K code wastes. The P and U code wastes are defined as
discarded commercial chemical products, off-specification commercial
chemical products, or manufacturing chemical intermediates. The wastes at
the site do not fit any of these definitions because the materials were
wastes, not products or chemical intermediates and, therefore, are not P or
U code wastes. The D code wastes are the "characteristic" hazardous
wastes, and are considered hazardous because they have one or more
hazardous characteristics. The four characteristics used to determine if a
waste is a D code waste are ignitability, corrosivity, reactivity and TCLP.
Soil samples from the site fail TCLP for benzene, and thus can be
considered a RCRA hazardous waste. Groundwater at the site passes the TCLP
test and thus is not considered a RCRA waste.

Since the soil at the IG/WS MGP site can be considered a RCRA
hazardous waste, a number of the provisions of RCRA could be potential
ARARs. They are as follows:

(1) 40 CFR 261, identification and listing of hazardous waste,
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(2) 40 CFR 262, standards applicable to generators of hazardous
waste,

(3) 40 CFR 263, standards applicable to transporters of hazardous
waste,

(4) 40 CFR 264, standards for owners and operators of hazardous
waste treatment, storage, and disposal facilities,

(5) 40 CFR 264, Subpart H, financial requirements,

(6) 40 CFR 264, Subpart I, use and management of containers,

(7) 40 CFR 264, Subpart J, tanks,

(8) 40 CFR 264, Subpart L, waste piles,

(9) 40 CFR 264, Subpart M, land treatment,

(10) 40 CFR 264, Subpart 0, incinerators, and

(11) 40 CFR 268, land disposal.

In addition, 40 CFR 264.14, site security, and 40 CFR 264 Subpart G,
regulations for closure and post-closure might also apply.

8.4.2 Occupational Safety and Health Act

The requirements of OSHA are applicable to all response and remedial
activities taken under the National Contingency Plan (NCP). Because the
applicable consent decree requires that the FS comply with the NCP, these
requirements are applicable to all activities taken at the site.

8.4.3 Safe Drinking Water Act

As part of the SDWA, the Underground Injection Control (UIC) Program
was established. Remedial alternatives which include injection wells are
applicable to UIC regulations. Reinjected water which is not a RCRA waste
must comply with Class V regulations under this program.

8.4.4 (lean Water Act

CERCLA 121(d) requires that storm water discharges and remedial-
activity discharges during remediation meet the pollutant limitation and
performance standards of the CWA. The CWA has two programs which regulate
discharges. The NPDES regulates discharges to surface waters and the
National Pretreatment Standards regulates discharges to POTW. The
wastewater treatment technology proposed in CERCLA response alternatives is
required to meet the equivalent of best conventional pollutant control
technology (BCT) and best available technology (BAT) economically
achievable. EPA has established technology-based effluent limitation
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guidelines for specific categories of industries with on-going operations.
These effluent guidelines do not typically apply specifically to CERCLA
sites; thus technology-based treatment requirements equivalent to BCT/BAT
are determined on a case-by-case basis using best professional judgment
(BPJ) in accordance with CWA 402(a)(1) and 40 CFR 125.3(c)(2) and reviewed
by USEPA and the state.

Determination will need to be made if the site does or does not
include the creek. If the creek is part of the site, a permit waiver
applies. If the creek is not part of the site, surface water discharged
onsite would only need to meet the substantive portions of the NPDES
standards, and any discharges to offsite surface waters must take place via
a NPDES permit and meet all NPDES administrative requirements. Discharges
to a POTW must comply with both the substantive and the administrative
portions of the National Pretreatment Standards, and a POTW discharge
agreement must be obtained.

8.4.5 C(lean Air Act

The Clean Air Act was promulgated "to protect and enhance the quality
of the nation’s air resources so as to promote the public health and
welfare and the production capacity of its population." Sections of the
Clean Air Act establish Standards of Performance for Incinerators (40 CFR
60.50-54). The National Emission Standards for Hazardous Air Pollution (40
CFR 61) set emission standards for incineration and the handling of
volatile organic compounds (fugitive emissions). These laws could be
considered applicable to some of the alternatives developed in this FS.

8.4.6 Hazardous Materials Transportation Act

These regulations determine how hazardous materials must be
transported. Since the wastes at the site are considered to be Department
of Transportation (DOT) hazardous substances, these regulations are
applicable to any alternatives that involve transportation offsite.
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9 IDENTIFICATION AND SCREENING OF REMEDIAL ACTION AND TECHNOLOGIES

The objective of this chapter of the Feasibility Study (FS) is to
select, from available technologies, remedial technologies consistent with
CERCLA, SARA, and the National 0il and Hazardous Substance Pollution
Contingency Plan (NCP) to develop remedial alternatives encompassing all
site media. The technology screening includes the following steps and will
be addressed in the subsequent two sections:

1. Development of remedial action objectives (RAOs)
specifying the media of interest, exposure
pathways, and remediation goals for the
contaminants of concern.

2. Identification of areas and volumes of contaminated
media.

3. Development of general response actions that
address the remedial action objectives.

4. Identification of potential remedial technologies
and the initial screening of these technologies
based primarily on their ability to be technically
implemented.

5. Final screening of remaining technologies on the
basis of effectiveness, implementability, and
relative cost during which representative process
options and technologies are selected for the
development and evaluation of remedial
alternatives.

9.1 REMEDIAL ACTION OBJECTIVES

The primary goals of the Remedial Action Objectives (RAOs) for the
Iroquois Gas/Westwood Squibb (IG/WS) site are to protect human health and
the environment from potential contaminants and to remediate the
contaminated media as required by ARARs. Tables presented in Chapter 8
indicate cleanup standards for groundwater and soil. In developing the
RAOs for the site, the following conclusions were made regarding the
cleanup guidelines, based on information gathered during the remedial
investigation (RI) and ARAR evaluation in Chapter 8:
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The depth to the water table ranges from nine to 18
feet, and is less than 15 feet over much of the
site. Based on this information, the average depth
for potential excavation activities is
approximately 12 feet.

Buildings cover approximately two-thirds of the site and most
of the contaminant source areas. The buildings are active
facilities, and demolition is not expected in the near future.
The buildings act as an effective cap on the contaminants,
preventing exposure and infiltration. Based on the risk
associated with this site, no remedial technology or
alternative will consider demolition of the buildings.

The target chemicals of concern identified in the
risk assessment are PAHs, benzene, toluene,
ethylbenzene, and xylenes (BTEX). BTEX and PAHs
also are the target chemicals of concern in
groundwater. In developing RAOs for the
groundwater, benzene has been selected as the
indicator chemical for evaluating the extent of
contaminated groundwater at the site due to its
relative mobility and toxicity.

The hydrogeologic and contaminant characteristics
of the shallow groundwater system render
groundwater restoration infeasible within any
reasonable timeframe. The important limiting
characteristics include fill heterogeneity and the
presence of a viscous DNAPL.

Federal and state regulations for BTEX and PAHs for
groundwater and soils are presented in Tables 8.1 -
8-3. The New York State cleanup standards will be

considered RAOs.

In cases of significant risk, the goal of
groundwater cleanup is to use the best available
technology and best management practices as long as
it is reasonable and practical to prevent migration
and remove contaminants until water contamination
remains below the action level of any contaminant.
An ACL may be established where site conditions and
available technology are such that attainment of
the New York State cleanup standards goals would be
impractical; it may be the case at this site due to
the presence of DNAPL.
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The specific goals and objectives of the remedial actions at the
IG/WS site in accordance with the CERCLA/SARA requirements and the
preceding assumptions are as follows:

1. Remove or contain contaminated source area
materials in order to a) minimize the potential for
ingestion, dermal contact, and inhalation of
materials containing concentrations of BTEX and
PAHs in excess of RAOs, and b) reduce the potential
for further migration of contaminants from these
units.

2. Prevent or minimize the potential for future
inhalation, ingestion, or dermal contact with
contaminants in groundwater in excess of New York
State quality standards or ACLs.

9.2 AREAS AND VOLUMES OF CONTAMINATED MEDIA

The media sampled during the RI were soil, groundwater, surface
water, creek sediment, and DNAPL. Sampling each of these media indicated
the presence of contaminants. The types and volumes of contaminants
identified are consistent with the use of the site as a MGP facility.

Historical standard operational practice of the former MGP
owners/operators included disposing of waste products in pits, ponds, and
Tandfills (GRI, 1987). Surface soil contamination 1ikely occurred from
accidental spills and leaks in and around plant operation areas. Purifier
boxes, used to filter impurities out of manufactured gas during the
production process, are believed to be the source of a layer of wood chips
observed in several borings during drilling. The wood chips found at the
site are similar in nature to purifier-box filter material waste from MGP
operations (GRI, 1987). Former creek beds beneath portions of the IG/WS
site and surrounding areas were filled with construction debris and waste
products generated during MGP operations. Figure 9-1 is a map showing
areas of former MGP operations at the site and the former creek bed
locations.
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9.2.1 Source Areas/Soils

Source areas of contamination for soils, groundwater and DNAPL are
based on the results of samples collected during the RI, the probable plant
operational history, and the known locations of the 1884 and 1891 creek
beds. The contaminant source areas are believed to be the subsurface soils
beneath the northern and eastern portions of the site and in some of the
surface soil of the former MGP operation area. Figures 9-2 and 9-3 show
the sampling locations of soil borings and test pit excavations at the
IG/WS site. Five soil samples were collected from test pit excavations and
43 from drilling operations for a total of 48 samples. A1l samples were
collected to the east, north and west of the current building locations.
Soils were sampled for PAHs, BTEX compounds, metals and cyanide. Figures
9-4 and 9-5 present the contaminant distribution for the highest
concentration of total PAHs and BTEX at each sampling location in soil.
Elevated levels of these contaminants are primarily located in the fill
material in the northern and eastern portions of the site. Elevated levels
of metal contamination were indicated in similar distribution patterns as
presented for PAHs and BTEX.

The estimated volume of contaminated soil is 156,000 cubic yards.
This estimate is based on the surface area of the site and the depth to the
fi1l material west, north, and east of Building No. 9 and east of Building
No. 6. The estimated voiume of contaminated soil not beneath existing
building structures is 86,000 cubic yards.

9.2.2 Contaminated Groundwater Plume/DNAPL

Based on the RI results, the target contaminants for groundwater are
PAHs and BTEX. Figures 9-6 and 9-7 present isoconcentration contours for
total PAHs and BTEX in groundwater. Elevated total cyanide levels
(dissolved analysis was not accomplished) were limited to three wells; due
to few observances and the relative immobility and insolubility of cyanide,
its potential as a groundwater contaminant is Timited. DNAPL was
consistently detected in wells B8 and MWF2.




ATTPALINL ¢ O HIERYUS [ AF'§ 3, ]
-6 8/TN/4 t GBI Wk 1 A8 GRIOWO
. oowL ) Ve WL AN GV

JOHUOW ' jsd % _ 7]

mm\_m wm: mho. cw:owﬁ E.M@ §\\ |
. A

9 °'ON ,

d‘g‘._—‘é \_

9-6

|
|
i
|
“
oang |
! |
1334 ! |
_ | I |
(1]]3 0 eas |
\J \ !
! [ |
(Z) s4ejpwiozeld puDS UeMOT \ \ Qé‘x;
() SllSM JOHUON PUDS JemoT] / P
(v) seppwozald |14 ! g s
S|leM seles g, sepnjoul ‘ A _\_,a
(01) SIoM 10HUON 1114 nas O g - S
(11) sBuuog (oS €8%smn @ eV
! ! i cas 24d \x
3d

6 ‘ON 9018/ |

e 4 o1 S

pusaban \

'olgs @ |
! . =8, "=° 8-a W
k oas ZSMW QMM |
. 4 \







9-8

6.640
®

SB5 !
1019
et11 sBs4 !

SB3 ,’

/
9,017 |
°

° |
97.7’
Mwsj

SB2

Legend

Concentration Value (mg/kg)

Sample Location

G‘o‘:ans.hc.

Soil Total PAHs
Concentration Map

PeRPenES WY\ T.8. AWt 9/15/92 ——

ORI OV 1 T8 W ¢ PR

SR OV 2 P SAATES 09 ) 707008




9-9

Legend

Concentration Value (mg/kg)

d Sample Location

G.OTI'&H'I&

Soil BTEX

Concentration Map

e wv: 7.5, - 9/18/92

CHBN &V 1 TR, L IR d

SRARE O 1 JPAM. RS 8 1 76307007




9-10

N
— e+ e+ e —
I
!
!
’.
I
|
{
|
/
|
!
[
/
|
i
Iy
/
!
/
. /
r 1 !
! °< 000 !
| B-19 ,’
: 100 l
|
| 10 |
’ I
‘ I
‘ !
! l
‘ I
i ‘
! 1
|
|
! 0o 100
i 3/
FEET
L T _
Legend MWF1
@ TPAH concentration (ug/ Q) G.ol
Note:  Well Identification inc.
1) Concentrations May 1992 except sampie from well Groundwater
B-6 which was collected in August, 1992. Total PAHs
2) * No groundwater sample collected. Isoconcentration Map
Assumed conceniration was similar to MWF2. — Y. O e~
Note: Isoconcentration contour lines are interpolated between data points. :"':; :‘;‘T" 9-6




9-11

e BTEX concentration (ug/ 9
Note: Well Identification

1) Concentrations May 1992 except sample from well
B-6 which was collected in August, 1992.

2) * No groundwater sample collected.
Assumed concentration was similar to MWF2,

Groundwater BTEX
Isoconcentration Map

romesEs ov 1 T8

- 9/15/92 a—
Note: Isoconcentration contour lines are interpolated between data points. ST S « S0 Q-7
Yy JPAM. SIS 08 1 74307004




9-12

Likely pathways for offsite contaminant migration would be in the
groundwater and as DNAPL. The discharge point for groundwater and DNAPL
from the site is Scajaquada Creek. Final discharge options for any
collected groundwater include reinjection, discharge to a POTW, or
discharge under a state pollution discharge elimination system (SPDES)
permit. Contaminated groundwater is present in the near surface fill
aquifer at the site. The saturated maximum thickness of the fill aquifer
is less than 15 feet. The fill aquifer is underlain by a low permeability
silty-clay aquitard.

9.2.3 Future Remedial Action

This FS will be used to select final retained process options for
soils, groundwater, and DNAPL remediation. Scajaquada Creek sediments will
be addressed if required in future FS work.

9.3 GENERAL RESPONSE ACTIONS

General response actions are defined as remedies that meet the
remedial action objectives. Identification of general response actions is
necessary prior to development of a 1ist of potential technologies and
process options applicable to remediation of the source areas, groundwater
and DNAPL at the IG/WS site. The following is a 1ist of the general
response actions that have been identified for the site:

. No action: The site is left in its existing state
and no funds are expended for monitoring, control,
or cleanup of the contamination.

. Institutional control: Restrictions are
established and implemented to control public and
environmental contact with the contaminants (i.e.,
site access and use restrictions and periodic
groundwater monitoring).

. Containment: Direct physical or chemical isolation
of the contaminants.

. Removal: Excavation or extraction of the

contaminated media and removal from the immediate
area.
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o Onsite treatment: Application of biological,
chemical, physical or thermal processes to reduce
the toxicity, mobility, or volume of the
contaminated material.

. Offsite treatment: Similar to onsite treatment,
except the contaminated media are transported to an
offsite facility for treatment.

. In-situ treatment: In-place treatment to render
the contaminated material less harmful.

. Offsite disposal/discharge: Transport of the
contaminated material to an offsite disposal
facility.

Table 9-1 describes the general response actions and their associated
potential remedial action technologies applicable to the remediation of
source area soil and material. Table 9-2 lists response actions for
groundwater and DNAPL.

9.4 INITIAL TECHNOLOGY SCREENING

The screening of technologies follows the conceptual development of
potential applicable processes and precedes the final screening and
detailed analysis of alternatives. Following screening, technologies are
identified and combined into alternatives, although specific details of the
alternatives may not be defined. The initial set of alternatives developed
shall include appropriate remedial technologies that are representative of
the general response actions. During the screening, the extent of remedial
action (e.g., quantities of media to be affected), the sizes 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 initial remedial technology screening is to narrow
the 1ist of potential technologies that will be evaluated in detail. In
some situations, the number of viable alternatives to address site
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Table 9-1. General response actions and associated potential
remedial action technologies for source area material and
soils.

No Action No Action

Institutional Control Site Access and Use Restrictions
Environment Monitoring

Containment Capping
Horizontal Barriers

Removal Removal

Onsite Treatment Biological
Chemical

Thermal
Physical/Chemical
Physical

Offsite Treatment Thermal
Biological

In-Situ Treatment Biological
Chemical
Physical/Chemical
Thermal

Onsite Disposal Disposal

Offsite Disposal Disposal
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Table 9-2. General response actions and associated potential
remedial action technologies for groundwater/DNAPL.

No Action No Action

Institutional Control Groundwater Use Restrictions
Groundwater Monitoring

Containment Capping

Vertical Barriers
Horizontal Barriers
Gradient Control
Subsurface Drains

Removal Extraction
Onsite Treatment Biological
Physical
Chemical
Thermal
Offsite Treatment Thermal
Biological/Physical/Chemical
In-Situ Treatment Biological
Physical/Chemical
Onsite Discharge Reinjection, Discharge

Offsite Discharge Discharge
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problems may be limited so that screening may be unnecessary or minimized.
At this time, cost will not be used to guide the initial development and
screening of remedial techno]dgies or alternatives. Because the purpose of
the screening evaluation is to reduce the number of technologies that will
undergo a more thorough and extensive analysis, technologies should be
evaluated more generally in this phase than during the detailed analysis. .
A key aspect of the initial technology screening evaluation is
determination of the technical implementability of each technology in
protecting human health and the environment. This screening is
accomplished by use of information from the RI on contaminant types,
concentrations, and site characteristics. The following is a list of
reasons why screening technologies and process options may be rejected:

. Technology/process option would not be a practical
method for the volume or area of contaminated media
that is to be remediated.

o Technology/process options would not be an
effective method for the remediation of all of the
contaminants due to the characteristics or
concentrations of contaminants present at the site.

. Technology/process options would not be feasible
and/or effective due to site conditions. These
include site location and size, surrounding land
use, site weather, geology and soils, hydrogeology,
and characteristics of the contaminated media.

. Technology/process option could not be effectively
administered.
. Technology/process option could result in the

creation of a new contaminated site at a different
location with the associated risks and liabilities.

. Technology has not been proven on site contaminants
or media.
. Extremely high costs relative to other equally

effective technologies.

Tables 9-3 and 9-4 present the initial screening of remedial
technologies for the source areas/soils and groundwater/DNAPL.
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9.5 SUMMARY OF THE PROCESS OPTIONS THAT PASSED THE INITIAL TECHNOLOGY
SCREENING

Process descriptions of options passing initial screening are listed
in Table 9-5. According to the initial screening results, these
technologies are suggested for the possible treatment remedies of
contaminated soil and were evaluated in the final screening.

Process descriptions of options passing initial screening for
addressing the groundwater and DNAPL are listed in Table 9-6. This table
lists the initial screening results, and suggests the technologies for the
possible treatment remedies of contaminated groundwater to be evaluated in
this FS.

9.6 FINAL SCREENING OF RETAINED PROCESS OPTIONS FOR THE REMEDIATION OF THE
SOURCE AREAS/SOIL

This section describes the final screening of technologies and
process options that were retained in the initial screening for the
remediation of the source areas/soil. The final screening is conducted on
the basis of the effectiveness, implementability, and relative cost of each
process option. The effectiveness of a process option is determined by
considering the following:

. Can the process option effectively handle the
volume of media to be treated?

. Can the process option achieve the remedial action
objectives?

. Is the process option a proven and reliable method
with respect to the contaminants and site
conditions?

. What are the impacts to human health and the
environment using the construction and
implementation phases and can these impacts be
minimized?

After evaluation of each of the process options listed in Section
9-5, process options were grouped as viable options for use in this
feasibility study. Table 9-7 presents final screening of remedial
technologies for source areas/soils.
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Table 9-5. Process descriptions of remedial
technologies passing initial screening
for soils and source areas.

=Ll

No Action

None

Capping Concrete, Asphalt, Clay, Synthetic
Membrane, Multilayer RCRA
Offsite Disposal Solid Waste Landfill, Hazardous Landfill

Onsite Biological Treatment

Landfarming

Onsite Thermal Treatment

Rotary Kiln, Fluidized Bed, Circulating Bed,
Infrared

Onsite Physical Treatment

Separation, Decontamination

Offsite Thermal Treatment

Utility Boiler, Incinerator

Offsite Biological Treatment

Landfarming

In-situ Biological Treatment

Bioventing
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Table 9-6. Process descriptions of the preliminary
remedial technologies passing initial
screening for contaminated groundwater

and DNAPL.
No Action No Action
Access Restrictions Land Use Restrictions
Capping All Types
Vertical Barriers All Types
Gradient Control/Removal Extraction Wells, Injection Wells
Onsite Physical Treatment GAC, Phase Separation, Filtration
Onsite Biological Treatment Trickling Filter, Fluidized Bed, Submerged
Fixed Film, RBCs
in-situ Biological Treatment Bioremediation
Onsite Chemical Treatment Oxidation
Discharge Surface Water, POTW, Reinjection

Note: RBC is rotating biological contactors.
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Each technology is evaluated for the extent to which it will
eliminate significant threats to public health and the environment through
reductions in toxicity, mobility, and volume of hazardous wastes at the
site, and to comply with ARARs. Both short-term and long-term
effectiveness are evaluated; short-term referring to the construction and
implementation period, and long-term referring to the operational period
after the remedial action is in place and demonstrated to be effective.

Implementability is 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 specialists 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 applicable rules,
regulations and statutes and the ability to obtain approvals from other
offices and agencies. Additionally, it reflects the availability of
treatment, storage, and disposal services and capacity.

Determination that technology is not technically feasible and not
available for implementation will preclude it from further consideration
unless steps can be taken to change the conditions responsible for the
determination. Technologies that are clearly ineffective or unworkable at
the site are eliminated in the initial screening process. Because of this,
the evaluation is based primarily on the institutional aspects of
implementability, which take into account the following:

. Can the necessary approvals for the implementation
of the process be obtained from the governmental
agencies which are to oversee the remediation of
the site?

. Are the necessary skilled personnel and equipment
available to implement the technology?

Cost plays a Timited role in the screening of process options.
Relative capital and O & M costs were used rather than detailed estimates.
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The cost analysis is made on the basis of engineering judgment, and each
process was evaluated as to whether costs were high, Tow, or medium
relative to other process options.

The results of the final screening and descriptions of the process
options selected for use in the development of the remedial action
alternatives for the source areas/soils are listed in the following
subsections.

9.6.1 No Action

According to the "no action" remedial alternative, the site will be
left in its existing state. No funds would be expended to remediate,
monitor or control the contaminated source areas. No action would fail to
meet the goals of the remedial action objectives, as it would not reduce
the potential for contaminated source area material to migrate from the
site, or minimize or eliminate the potentia] hazards associated with the
source area contamination at the site. No action is selected as a
technology to be used in remedial alternatives due to CERCLA guidance for
comparison purposes.

9.6.2 Institutional Controls

Site access, land use restrictions, and soil monitoring are all
institutional controls in place that affect the remediation of source
areas. The institutional controls are all to be employed in alternative
assembly as portions of all alternatives. Land use restrictions would be
placed on the site to 1imit future use of the site by either recording deed
restrictions which state that potentially hazardous materials were disposed
of or have migrated onto the properties, or that use restrictions have been
imposed on the properties. Because contamination at the site is
subsurface, such use restrictions would substantially limit any intrusive
activities, such as boring or excavating that would involve disturbing the
subsurface soil.

Land use restrictions would Timit future use of the site until
potentially hazardous materials and all contaminated structures, equipment,
and soil were removed from the site (40 CFR 265.119). These restrictions
alone, however, would not meet the remedial action objectives. When used
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in conjunction with other remedial action technoiogies, land use
restrictions can be effective in attaining remedial action objectives. 1In
order to effectively enforce land use restrictions, long-term security
measures would have to be implemented. Construction of a fence around the
contaminated areas and periodic site inspections are examples of security
measures that can be implemented at a low cost. .

Depending on the selected remedial alternative, soil monitoring would
involve possible investigative and confirmatory soil borings and soil
sampling. Soil sampling would be performed in order to ensure that the
remedial action objectives were being met and would be used in conjunction
with other technologies, such as excavation.

Soil monitoring is a proven, reliable method for assessing the degree
of soil contamination and the effectiveness of remedial actions. Onsite
and offsite samples have been collected on several occasions, and the
equipment and personnel necessary to implement soil monitoring are readily
available. Low construction costs are associated with implementing a soil
monitoring program because sampling would not be repeated once the source
areas have been remediated.

9.6.3 Containment

9.6.3.1 Capping

Capping consists of placing a permanent layer or layers of low
permeability material over the contaminated source areas. Restrictions on
future site use to prevent damage to the cap and a groundwater monitoring
program to monitor the effectiveness of the cap would be required. In
addition, for the cap to remain effective over an extended period, cap
inspection and maintenance programs would have to be implemented.

Five capping technologies were retained after the initial screening.
Since all five options are approximately equal in protectiveness, the
gravel or soil-clay cap was selected as the representative option for
development and evaluating the alternatives in Chapter 10 on the basis of
site considerations, low maintenance, and ease of installation. It should
be noted that, if capping were selected as a remedial technology, any of
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the five capping technologies could be implemented during the remedial
action.

The gravel- or soil-clay cap would consist of a layer of clay (< 1 x
107 cm/sec permeability) below soil and/or gravel. Capping is a proven
and conventional practice for the long-term containment of hazardous
wastes. However, this process does not treat or destroy the contaminants,
nor does it reduce the toxicity or volume of the contaminated material.
Capping would minimize the potential for direct contact with the
contaminated material, as long as the cap was properly maintained. It
would also minimize leachate generation by reducing infiltration into the
contaminated source areas. Caps with synthetic membranes are most
effective in reducing infiltration and would be selected if infiltration
were a major concern at the site.

The equipment and services necessary to carry out this technology are
readily available. The costs involved in implementing a capping technology
vary depending on the complexity of the cap and the material used to
construct it. However, capping construction and 0&M costs are much lower,
on the average, than the costs of excavation of the source areas and
subsequent treatment or disposal.

9.6.4 Removal

9.6.4.1 Soil Excavation

This technology involves using relatively simple mechanical
excavation processes and conventional earth-moving equipment such as
bulidozers, front-end loaders, and backhoes to remove the contaminated
source area material. The material to be removed would include surface
soil, gravel, and concrete, as well as subsurface soil, miscellaneous
debris, and coal tar.

Excavation is an effective and proven method for material removal.
Removing the material from the source areas would have several advantages,
including reduction of potential future human and environmental contact
with the contaminants and minimization of future migration of the
contaminants into the environment. However, the source area is widespread
at the IG/WS site and mainly under structures, making complete removal
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infeasible. This remedial technology is selected for alternative assembly,
since it is to be used in conjunction with the application of treatment or
disposal technologies. Potential short-term risks associated with
excavation involve worker exposure to the contaminants. The community and
the environment may also be exposed to volatilized contaminants,
contaminants adsorbed to fugitive dust particles, or contaminants
transported by surface runoff. Minor potential short-term impacts during
excavation include noise and exhaust emissions from the construction
equipment.

Excavation away from buildings could be easily implemented. The
equipment, services, and personnel are readily available. Arrangements
must be made for the temporary storage and subsequent transport, treatment,
and disposal of the excavated material. If the material were not returned
to the excavated area after treatment, backfilling with clean soil or fill
and application of a gravel layer to prevent erosion would be necessary.
The costs associated with implementation of this technology, not including
disposal costs, are moderate.

9.6.5 Onsite Treatment

9.6.5.1 Biological

This technology involves the bacterial degradation of organic
contaminants. Only the landfarming technology passed the initial technology
screening and thus will be used for alternative assembly.

Landfarming has not been proven effective in treating PAH-
contaminated solids. Pilot testing would be required to evaluate whether
the pure phase coal tars and four- and five-ring PAHs could be successfully
remediated/degraded to action Tevels by the biological treatment process
option. In addition, extensive materials handling would be required to
separate and size the source area rubble to the pea gravel size necessary
to provide a homogeneous media for biological treatment. The Timited space
available onsite in uncontaminated areas would limit the size of the
treatment area, and require processing of a large number of small soil
volume batches. The time required to treat all the batches of contaminated
source area materials is excessive compared to other treatment
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technologies. Long-term biological treatment onsite might also not be
acceptable in a residential area.

9.6.5.2 Thermal

This remedial technology consists of incinerating the contaminated
media in a mobile incinerator temporarily located at the site. Four onsite
incineration process options passed the initial screening: rotary kiln,
fluidized bed, circulating bed, and infrared. Each of these technologies
is described briefly on Table 9-2. Although onsite thermal incineration is
a proven and effective technology for converting hazardous organic
contaminants into nonhazardous components through the application of
thermal energy, none of the process options passing the initial screening
has been selected for the development and evaluation of technologies in
Chapter 10 for the following reasons:

. Available space onsite in uncontaminated areas is extremely
limited. There may be insufficient space for the required
temporary storage of excavated materials in addition to the
space required for materials handling and incineration

equipment.

. Onsite incineration might not be acceptable in a residential
area.

. Offsite incineration in a coal-fired utility boiler is equally

effective and available at a significantly lower cost.

9.6.5.3 Solids Separation/Sizing

This technology involves using simple material handling methods such
as screens and shredders to separate the Targe pieces of debris from the
source area material and reduce the pieces to a homogeneous size.

Solids separation/sizing is a proven and effective method of handling
contaminated materials. While no reduction in toxicity of contaminated
material is achieved, solids separation/sizing produces a homogeneous waste
stream that can be treated more efficiently and reduces volume through
decontamination. The technology would be used in conjunction with offsite
treatment and/or disposal technologies. Potential short-term risks include



9-46

site worker exposure to the contaminants and possible fugitive dust or
volatile emissions from the machinery.

Solids separation/sizing could be easily implemented. The equipment,
personnel, and services to conduct it are available. Arrangements would
have to be made for the temporary stockpiling of excavated and separated
material. Since separated material would be periodically transported
offsite for treatment and/or disposal, the area required for storage could
be fairly small. The costs of implementing this technology are moderate.

9.6.5.4 Decontamination

This technology involves using simple processes, such as cleaning by
steam or washing with a solvent or soap solution, to decontaminate the
debris that cannot be sized.

Decontamination is a proven and effective method of treating debris.
Reductions in contaminated material volume would be achieved, since the
decontaminated material would be remediated. Potential short-term risks
associated with decontamination include worker exposure to the contaminants
and exposure of the community and the environment to contaminants adsorbed
to fugitive dust, transported in water sprays, or volatilized from the
contaminated material.

Decontamination could be easily implemented. The equipment,
personnel, and services to conduct it are readily available. Arrangements
must be made for the collection and treatment or disposal of the used

decontamination solutions. The costs of implementing this technology would
be Tow.

9.6.6 In-situ Treatment

In-situ bioremediation is a method of remediating soils and
groundwater contaminated with biodegradable contaminants through the
addition of oxygen, often with water enriched with nitrogen and phosphorus,
into the subsurface. This results in the enhanced growth and activity of
aerobic bacteria, which use the contaminants as a source of carbon and
energy to convert these contaminants to carbon dioxide and water.

Although aerobic in-situ bioremediation has been applied at many
sites for lighter hydrocarbons, such as gasoline and diesel fuels, there is
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limited information on its application at sites containing heavy organics.
One report suggests that it has been at least partially successful in
removing the soluble PAH constituents within a highly permeable aquifer at
a creosote site in Libby, Montana (Piotrowski and Doyle, 1989).

This technology requires an injection and recovery system designed to
prevent the escape of contaminated groundwater from the area of treatment,
while maximizing the transport of nutrients through the most highly
contaminated regions. This typically involves the additional of oxygen and
nutrients along the upgradient edge of the contaminated area, using
injection wells or an injection gallery, and capture of groundwater
downgradient of the contamination. Selection of the best injection/
recovery design depends upon the location of the contamination, the
groundwater, the hydraulic conductivity of the soil, and physical
limitations of the site.

Alternatively, bioremediation by biosparging, a variant of air
sparging, uses air injected into the saturated zone beneath the water table
to stimulate biodegradation. Volatilization of some compounds occurs with
the sparging process. Bioventing is used in combination with biosparging
to deliver oxygen to the vadose zone and recover any volatile emissions
caused by sparging or bioventing. Bench-scale testing will determine the
need for nutrient injection. For purposes of final technology screening
and alternative evaluation, the biosparging/bioventing approach is the
bioremediation technology considered.

Typical applications have involved sites containing aquifers with
medium to coarse sand or weathered bedrock. If phase-separated
hydrocarbons are present, they are removed using recovery wells (or
trenches) and pumps.

Contaminants must dissolve (even on a molecular level) prior to
biodegradation. In those instances where contaminants are present as
occluded droplets or as viscous liquids, dissolution can be retarded, thus
reducing the rate and, potentially, the effectiveness of the process. It
should also be noted, however, that microorganisms create surfactants which

accelerate the process, compared to that which occurs with simple water
flushing.
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9.6.7 Off-site Treatment

9.6.7.1 Thermal

This technology involves transport of the contaminated material to an
offsite RCRA incinerator facility or to an approved offsite coal-fired
utility boiler for thermal destruction.

Thermal treatment is an effective and proven method for the
destruction of organic wastes and cyanide compounds. Incineration of the
contaminated media would result in a reduction of long-term risks to the
public health and the environment. Short-term risks include potential
worker exposure and potential releases of fugitive dust and volatile
organics during the loading and transport of source area material, and
increased traffic in the area of the site with subsequent increases in dust
and noise.

The cost to transport and incinerate the contaminated soil by fuel
blending at an electric station would be moderate. Incremental maintenance
costs associated with this technology would be very low. The associated
costs are expected to be substantially less than the cost of transporting
and incinerating the material at a RCRA incinerator; therefore, thermal
treatment by fuels blending at a utility boiler is selected for alternative
assembly.

9.6.8 Offsite Disposal

Offsite disposal involves the transport of material from the site to
an approved landfill offsite. Two options passed the initial screening,
disposal in a RCRA Subtitle D solid waste landfill or alternative solid
waste recycling facility, and disposal in a RCRA Subtitle C hazardous waste
landfill. Both options were retained through initial screening, since both
may be necessary to address the disposal of source area materials.
Material passing TCLP testing and contaminated debris that could not be
sized would be decontaminated (see Section 9.6.5.4) and shipped to a solid
waste landfill as a special waste. Contaminated material that could not be
sized, decontaminated, or treated would be sent to a hazardous waste
Tandfill as a CERCLA hazardous substance. However, offsite disposal
methods were not selected for alternative assembly, since thermal treatment
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of most excavated material is feasible, more protective, less expensive
than hazardous waste landfilling, and similar or slightly higher in cost
than solid waste disposal.

Offsite disposal is a conventional and proven remedy. The short-term
impacts of shipping decontaminated rubble to a solid waste landfill would
be similar to offsite thermal treatment except that, since the material
would have been decontaminated, potential releases from fugitive dust
emissions would not pose a significant risk to human health or the
environment. The remedial action objectives would be met, since only
decontaminated materials could be disposed of in the solid waste landfill.
The short-term impacts of shipping contaminated materials to a hazardous
waste landfill would be the same as for offsite thermal treatment.

Implementation of this process option ordinarily is routine. Since
the material being shipped to a solid waste landfill would have been
decontaminated, it usually is possible to obtain the necessary approvals
from the appropriate government agencies. It should also be possible to
obtain the necessary approvals for any materials shipped to a hazardous
waste Tandfill, as long as the shipment complied with Department of
Transportation (DOT) hazardous substance regulations. The construction
costs to implement this option would be moderate. Since there would not be
any source or material left at the site, 0&M costs are be negligible.

9.7 FEINAL SCREENING OF RETAINED PROCESS OPTIONS FOR REMEDIATION OF
GROUNDWATER/DNAPL

This section describes the final screening of technologies and
process options that were retained for the remediation of groundwater and
DNAPL. The final screening is conducted on the basis of the effectiveness,
implementability, and relative cost of each process option as described in
Section 9.6. After evaluation of each of the process options described in
Section 9.4, process options selected as viable options for use in the
feasibility study are presented in Table 9-8.

The results of the final screening and descriptions of the process
options selected for use in the development of the remedial action
alternatives for groundwater/DNAPL are listed in the following subsections.
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9.7.1 No Action

According to the "no action" remedial technology selected for
alternative assembly due to CERCLA guidance, the site would be left in its
existing state. No funds would be expended to remediate, monitor or
control the contaminated groundwater/DNAPL. The risk assessment concludes
that there are no current significant, direct exposure pathways (i.e., risk
is less than 10’6) associated with the groundwater/DNAPL. Based on risk,
the alternative would therefore be effective in protecting human. However,
the risk assessment provides no mechanism to verify that contaminants in
the groundwater and DNAPL are not continuing to migrate. Additionally, the
no action technology includes no active attempt to meet RAOs.

No remedial activity would be conducted, because this option does not
have any short-term impacts and no personnel or equipment would be
required. There are also no construction or maintenance costs associated
with this technology.

9.7.2 Institutional Controls

9.7.2.1 Groundwater Use Restrictions

Groundwater use restrictions involve implementing restrictions for
all properties above the contaminated groundwater plume and on any
properties and any properties that could be impacted by pumping of the
contaminated groundwater. These restrictions would be written into the
property deeds to inform future property owners that the groundwater under
their property might be contaminated.

Groundwater use restrictions are a proven, reliable method for
preventing the ingestion of contaminated groundwater. All residents in the
area are connected to the city water supply, thus short- and long-term
impacts should be minimal. The only short-term impacts might include
equipment noise associated with the abandonment of area wells.

The personnel and administrative procedures necessary for
implementation of groundwater use restrictions are available at NYSDEC.
The means for implementing this option would have low construction costs



9-55

and low overhead and maintenance costs. This process option has been
selected for development and evaluation of alternatives in Chapter 10.

9.7.2.2 Groundwater Monitoring

Groundwater monitoring, also selected for alternative assembly,
involves monitoring existing wells, collecting and analyzing groundwater
samples, and installing new monitor wells if necessary. Measurements of
groundwater elevations and analysis of groundwater samples would be
performed periodically to determine not only contaminant concentration
levels, but whether migration of contaminants is taking place.

9.7.3 Containment and Removal

9.7.3.1 Vertical Barriers

Vertical barrier technologies involve installing a permanent barrier
of lTow permeability materials above the Scajaquada Creek bank for an
approximate length of 500 feet downgradient of existing source areas. The
barrier would extend from the ground surface to the silty clay underlying
the fill material. The barrier would be keyed into the silty clay for a
total depth of ten to 35 feet. Three vertical barrier options passed the
initial screening. These were soil-bentonite slurry wall, cement-bentonite
slurry wall, and sheet piling. Sheet piling with grouting at joints was
selected as the representative option for developing and evaluating
alternatives in Chapter 10, because although it can be slightly more
pervious, it is easier to install on a small site in an urban area than
either of the slurry walls. Slurry walls require excavation of a trench to
an impervious layer under the site. They also require a large working area
to one side of the trench to store the excavated soil and to prepare the
final mix used to backfill the trench. At the IG/WS site, this area
requirement impedes the trench implementability.

Sheet piling barriers are usually metal pilings (recent applications
using HDPE sheet piling system have also been successful) that are driven
into the ground to form an impervious wall. Grout may be injected at the
wall joints to enhance effectiveness. The process requires about ten feet
of work space on each side of the barrier. A six- to 12-foot-deep trench
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is excavated and a template is used to keep the pilings vertical as they
are driven into the ground. The template is long enough to hold
approximately ten pilings. The pilings are set into the template by a
crane and driven into the ground with a drop or steam hammer. A1l the
pilings in the template are driven into the ground so that each of the
pilings is locked to its neighbor. A piling is usually two feet wide and
30 feet long. Cathodic protection may be provided, if required, to reduce
corrosion of the sheet piles and extend the life of the system. Once the
piles have been driven to the desired depth, the template is moved to the
next section of trench and the completed section is backfilled with an
impervious soil.

The sheet piling option would be used in conjunction with a gradient
control technology to prevent possible migration of contaminated
groundwater around the barrier wall or through the grouted joints
connecting the sheet pile sections. The extraction systems would be
installed upgradient of the sheet piling. By lowering the hydraulic head
upgradient of the pilings, the extraction system would ensure that all
groundwater flow was upgradient from the sheet piling containment. When
combined with a groundwater extraction system, sheet piling is a proven,
reliable method of containment. To the extent possible, the objective
would be to install the sheet piling downgradient of the source areas,
along the property boundary, in order to contain them. Therefore, there
should be 1ittle, if any, short-term risks to human health or the
environment during implementation. There would be construction noise and
some dust generated during the construction of the barrier.

This option would have moderate construction costs and low
maintenance costs. It should be noted that costs for maintaining the
groundwater extraction systems have not been included under this process
option.

9.7.3.2 Extraction Wells.

Gradient control by the use of extraction wells and the vertical
barrier allows containment of groundwater, eliminating migration to
Scajaquada Creek. This process involves the installation of extraction
wells to control the direction of groundwater flow. As higher volumes of
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water are pumped from each well, the hydraulic head in the vicinity of the
well is lowered, creating a cone of depression in the groundwater surface.
This radius of depression produces a capture zone. When extraction wells
are installed inside the perimeter of a vertical barrier, the wells lower
the head inside the barrier, enhancing the capture zone. This would be the
primary objective of using extraction wells, due to the hydrogeologic
conditions and containment characteristics at the IG/WS site. Gradient
control is retained for use with vertical barrier technologies in this
feasibility study. While gradient control is accomplished, contaminated
groundwater and DNAPL would be removed from the subsurface for an effective
reduction in waste toxicity and volume.

This combination of process options is a proven, reliable method of
containment. Short-term impacts of this option include noise and potential
worker exposure to subsurface contamination during installation of the
wells. Provisions would be made for treating and discharging water from
the wells.

9.7.3.3 Capping

Any of the caps retained in the initial screening will limit
infiltration, especially membrane caps. The use of a gravel/clay cap will
yield a lower and more stable groundwater containment system flow rate, but
will provide some flushing of contaminants. As a groundwater remediation
technology, capping is selected for alternative assembly; however, it is
also included in the soil/source area remedial technologies for purposes of
preventing dermal contact.

9.7.4 Onsite Treatment

9.7.4.1 Biological

Four biological treatment process options passed the initial
screening and include trickling filter, fluidized bed reactor, rotating
biological contactors, and submerged fixed film reactors. A1l four of
these options utilized microbes to convert organic contaminants to cell
mass and carbon dioxide. The treatment of organically contaminated water
is a proven, effective, and conventional technology; however, none of the
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options passing the initial screening have been selected for the
development and evaluation of technologies in Chapter 10. The extremely
Tow expected yield from the extraction wells and relatively Tow
concentrations of dissolved organics encountered at the site make
implementation of a biological treatment option impractical.

9.7.4.2 Physical

Filtration, phase separation, and carbon adsorption are the three
groundwater treatment process options that passed the initial screening.
Based on proven effectiveness, all three process options have been selected
for the development and evaluation in Chapter 10. As the water flows
through the granular activated carbon (GAC), contaminants are adsorbed onto
the surface of the carbon. Eventually the surface of the carbon becomes
saturated, the contaminants are no longer removed from the water, and they
break through the carbon. The carbon is then removed and either
reactivated or disposed. In order to eliminate the need to continuously
monitor the effluent from a carbon unit for breakthrough, a similar sized
carbon unit is often placed in series with the original. Thus, when
contaminants break through the lead unit, they are adsorbed by the second
unit. The carbon units in the existing treatment system are arranged so
that either unit can be the lead vessel. When breakthrough occurs, the
carbon in the lead vessel is removed and sent to be reactivated. The
backup unit is changed over to the lead position, the empty vessel is
refilled with virgin or reactivated carbon, and the refilled unit is used
as the backup.

Bag filter units, oil/water separators, carbon adsorption units, and
clarifiers, if necessary, can be rented or purchased in a variety of sizes
and capacities. These units have been combined to treat waste streams with
volumes much greater than any projected for the site. If the system is
properly operated, short-term impacts would be minimal. Since the
treatment process will be enclosed or fenced, potential exposure would be
lTimited to the system operators. There should not be any exposures from

the carbon units, since these are enclosed and the spent carbon is removed
by a vacuum truck.
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Equipment for these processes is readily available from many vendors.
Regulatory approvals can be obtained and regulatory requirements met. Due
to the need for long-term operation, maintenance, and monitoring, 0&M costs
for these processes would be moderate.

9.7.4.3 Chemical

Oxidation was the only chemical treatment process that passed the
initial screening. Oxidation involves the addition of an oxidant such as
ozone or hydrogen peroxide to the contaminated groundwater. If oxidation
is complete, the contaminants are converted to harmless or less toxic
substances by raising their oxidation states. Oxidation can be used to
treat cyanide and organic contaminants, but has not been proven as an
effective treatment technology for PAHs. Incomplete oxidation of complex
organics may result in the formation of degradation products that are more
toxic than the precursors.

9.7.5 In-Situ Treatment
This option has been selected for alternative assembly. (See Section
9.6.6 for the technology description.)

9.7.6 Discharge

Three offsite discharge options passed the initial screening. They
are reinjection, discharge to surface water, and discharge to a POTW. The
treated water would be analyzed periodically to ensure that the treatment
process is meeting any pretreatment requirements. Discharge of treated
water to groundwater, surface water, or POTW, is a proven, reliable method
of disposing of treated water. Due to the need for long-term discharge
sampling and analysis, the 0 & M costs are moderate.

For POTW discharge, a discharge 1line from the groundwater treatment
system to a sanitary sewer manhole would be required. The nearest reported
acceptable discharge manhole is approximately 500 feet from the possible
treatment system location. A force main would be the most practical
discharge for this line, requiring a pump and hold tank. Sewerage fees
will be required by the city for the discharge.
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Discharge to Scajaquada Creek would require a gravity line
approximately 100 feet long. An easement to install the discharge line
would be required. Discharge Timits would 1ikely be more rigorous than
those for POTW discharge.

Reinjection of treated water could be accomplished with a series of
wells of an injection gallery with water under pressure for injection. The
reinjection could enhance groundwater recovery, gradient control and
remediation; however, the maintenance of a reinjection system would be much
more costly than other discharge options. Discharge limits would be
similar to surface water discharge.

For the purposes of alternative evaluation, POTW discharge will be
used; however, an evaluation of discharge alternatives will be conducted
following flow rate determination.

9.8 SUMMARY OF THE REPRESENTATIVE PROCESS OPTIONS SELECTED BY THE FINAL
SCREENING

Tables 9-9 and 9-10 summarize the representative remediation
alternatives chosen to remediate soils, groundwater, and DNAPL. Table 9-9
summarizes the process options chosen to remediate the source areas/soils,
while Table 9-10 summarizes the representative groundwater/DNAPL
remediation process options.
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Table 9-9. Process options for groundwater and DNAPL selected for
alternative development during the final source area
technology screening.
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No Action None
Land Use Restrictions/Deed
Access Restrictions
Groundwater Monitoring Monitoring
Gradient Control/Extraction Extraction Wells

Onsite Physical Treatment

Filtration/Phase Separation
Carbon Adsorption

In-situ Biological Treatment

Bioremediation

Discharge

POTW
Surface Water
Reinjection
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Table 9-10. Process options selected for alternative development
during the final groundwater and DNAPL technology

screening.
No Action None
Site Access and Use Restrictions Fencing, Deed Restrictions
Environmental Monitoring Monitoring
Capping Gravel/Soil-Clay
Vertical Barriers Sheet Piling
Removal Excavation
Onsite Physical Treatment Solids Separation/
Sizing/Decontamination
Offsite Thermal Treatment Industrial High Efficiency Boiler
Onsite Biological Treatment Landfarming
In-situ Treatment Bioventing
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10 DEVELOPMENT AND EVALUATION OF ALTERNATIVES

The technologies and process options that appear to be the most
applicable to the site contaminants and affected media were identified in
Chapter 9. Alone, these technologies will not remediate the contaminated
source area materials and groundwater at the site. However, the individual
technologies may be combined to provide waste management options to protect
human health and the environment. These waste management options are
referred to as remedial alternatives.

CERCLA guidance recommends that to the extent practicable, at least
one remedial alternative be developed under each of the following
categories:

1. A no action alternative.

2. A treatment alternative that reduces the toxicity, mobility, or
volume of the contaminants or contaminated media.

3. An alternative that involves containment of the waste with
T1ittle or no treatment.

4. An alternative that completely and permanently treats the waste
and eliminates the need for long-term monitoring.

The above categories have been established to facilitate developing an
adequate range of remedial alternatives.
The seven alternatives developed for this feasibility study to

address (in varying degrees) the RAOs and meet SARA guidance categories are
as follows:

1. No action.
2. Capping source areas and soil.
3. Capping of source areas and soil/installing an impermeable

vertical barrier and extraction wells with groundwater
treatment system.

4. Excavating source areas and soil with disposal offsite
(Tandfill or incineration)/installing a impermeable barrier and
extraction wells with groundwater treatment system.
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5. Landfarming source areas and soil/installing an impermeable
barrier and extraction wells with groundwater treatment system.

6. Capping source areas and in-situ biotreatment of soil and
groundwater.

7. Capping source areas and soil/in-situ biotreatment of soil and
groundwater/installing an impermeable barrier and extraction
wells with groundwater treatment system.

The technologies included in each of these alternatives are presented
in Table 10-1. A1l the alternatives, other than no action, include access
restrictions and groundwater monitoring. The specific objectives satisfied
by each alternative, and the SARA guidance categories fulfilled by each
alternative, are summarized in Table 10-2.

Following the development of the remedial alternatives, an evaluation
of each alternative is performed. Since specific statutory requirements
must be addressed in the Record of Decision (ROD) and supported by this FS,
each remedial alternative is evaluated on its ability to:

. Be protective of human health and the environment

° Attain ARARs (or provide the basis for invoking a waiver)
. Be cost effective

. Utilize permanent solutions and alternative treatment

technologies or resource recovery technologies to the maximum
extent practicable

. Satisfy the preference for treatment that reduces toxicity,
mobility, or volume as a principal element
In addition, CERCLA places an emphasis on evaluating Tong-term
effectiveness and related considerations for each of the remedial
alternatives. These statutory considerations include:
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. The long-term uncertainties associated with land disposal

. The goals, objectives, and requirements of the Solid Waste
Disposal Act

. The persistence, toxicity, and mobility of hazardous substances
and their constituents, and their propensity to bioaccumulate

. Short- and long-term potential for adverse health effects from
human exposure

. Long-term maintenance costs

. The potential for future remedial action costs if the
alternative remedial action in question was to fail

. The potential threat to human health and the environment
associated with containment or excavation, transportation, and
redisposal

In order to address the CERCLA requirements and considerations listed
above and the technical and policy considerations that have proven to be
important for selection among remedial alternatives, in conformance with

the RI/FS guidance, the following evaluation criteria have been used in
this FS:

1. Short-term effectiveness. Addresses the impacts of the
alternative during the construction and implementation phase
until remedial response objectives have been met. Alternatives
are evaluated with respect to their effects on human health and
the environment during implementation of the remedial action
and until protection is achieved.

2. Reduction of toxicity, mobility, and volume. Addresses the
statutory preference for selecting remedial actions that employ
treatment technologies that permanently and significantly
reduce toxicity, mobility, or volume of the hazardous substance
as their principal element. This preference is satisfied when
treatment is used to reduce the principal threats at the site
through destruction of toxic contaminants, irreversible

reduction in contaminant mobility, or reduction of total volume
of contaminated media.

3. Long-term effectiveness and permanence. Addresses the results
of a remedial action in terms of the risk remaining at the site
after response objectives have been met. The primary focus of
this evaluation is the effectiveness of the controls that will
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be applied to manage risk posed by treatment residuals or
untreated wastes.

4. Compliance with ARARs. This evaluation is used to determine
how each alternative complies with federal and state ARARs, as
defined in CERCLA Section 121.

5. Overall protection of human health and the environment.
Provides a final check to assess whether each alternative meets
the requirement that it be protective of human health and the
environment. The overall assessment of protection is based on
a composite of factors assessed under other evaluation
criteria, especially long-term effectiveness and permanence,
short-term effectiveness, and compliance with ARARs.

6. Implementability. Addresses the technical and administrative
feasibility of implementing an alternative and the availability
of various services and materials required during its
implementation.

7. Cost. The cost estimates for the FS are expected to provide an
order-of-magnitude evaluation for comparison of alternatives
and are based on the site characterization developed in the RI.
Construction cost, annual cost, a present worth analysis, and a
cost sensitivity analysis are part of this evaluation.

8. State acceptance. Addresses the technical and administrative
issues and concerns that NYSDEC may have regarding each of the
alternatives. NYSDEC will review the draft FS, and its
comments will be incorporated into the final FS, as
appropriate. This criterion will also be addressed in the ROD.

9. Community acceptance. Incorporates public input into the
analysis of alternatives. Formal comments will be received by
the NYSDEC during a public comment period. Public concerns or
comments will be addressed in the responsiveness summary and
ROD.

Descriptions of the alternatives and detailed evaluations of the
alternatives using the first seven of the evaluation criteria identified
above and on the preceding page are presented in the following subsections.
The description of each of the alternatives is sufficiently detailed to
present a conceptual design that integrates the technologies and process
options described in Chapter 9 into a site-wide alternative. According to
the RI/FS guidance, state and community acceptance criteria (evaluation
criteria 8 and 9) will be evaluated following comment on the RI/FS report,
and the proposed alternative and will be addressed once a final decision
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has been made and the ROD is being prepared. A comparative analysis of the
alternatives, using the first seven evaluation criteria, is presented in
Chapter 11 along with the cost sensitivity analysis.

The FS cost estimates are order-of-magnitude level estimates, which
are defined by the American Association of Cost Engineers as an approximate
estimate made without detailed engineering data. Examples include an esti-
mate from cost capacity curves and estimates using scale-up or scale-down
factors and/or approximate ratio estimates. It is normally expected that
an estimate of this type would be accurate to +50% and -30% for given unit
quantities. The actual cost of the project would depend on the final scope
of the remedial action, the schedule of implementation, actual labor and
material costs at the time of implementation, competitive market condi-
tions, and other variables that may significantly impact the project costs.
A summary of the procedures, elements, and assumptions used in preparing
the cost estimate for each alternative is presented in Table 10-3.

10.1 ALTERNATIVE 1: NO ACTION

The no action alternative would not involve any remedial actions and
the site would remain in its present condition. No funds would be expended
for monitoring, control, or cleanup of the contaminated source area
materials and groundwater. This alternative, which is required by the NCP
and SARA, is a baseline to which the effectiveness of other alternative
remedies is compared. This alternative would fulfill only Category 1 of
the SARA guidance categories.

10.1.1 Short-Term Effectiveness

Since no activities would occur, protection of the community and
workers would not be required. Environmental impacts due to construction
or implementation would not be encountered, because there would not be any

activities performed at the site. Finally, remedial action objectives would
not be met.

10.1.2 Reduction in Toxicity, Mobility, or Volume
Remedial activities would not occur, so there would not be a
reduction in toxicity, mobility, or volume of contaminants. The original
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10-3. Basis for cost estimates.

Cost Estimate Procedure

Estimation of Capital Cost
Estimation of Operation and Maintenance Costs
Present Worth Analysis

Definition of Elements

Assumptions

Contingencies

Construction Cost (materials, labor, and equipment)

- Construction (direct cost)

- Equipment (direct cost)

- Site Preparation (direct cost)

- Engineering and Design (percent of total direct costs)

- Services during Construction (percent of total direct costs)
- Licenses and Permits (percent of total direct costs)

Operation and Maintenance Costs
- Continued Monitoring

- Routine Maintenance

- Transpornt and Disposal

Present Worth Analysis
- Capital Costs Occur in Year 0

- Operation and O&M Costs Occur for the Life of Remedial Action
- Discount Rate

Cost Estimates: +50% to -30% accuracy: 1993 dollars
Economic Life of Remedial Action: 30 years

Discount Rate: 5% per RI/FS guidance

Inflation: 0% per RI/FS guidance

and Allowances (per RI/FS guidance)

Bid Contingency - 10 to 15% of construction subtotal, covers unknowns such as
adverse weather, strikes, unfavorable market conditions, etc.
Scope Contingency - 15 to 20% of construction subtotal, covers change orders,

reflects specialized nature of work and lack of precise definition
of scope of work.

Permitting and Legal - Up to 5% of construction total cost.

Construction Services - 10% of construction total cost, includes construction
management, onsite observation, waste cleanup validation,
change order negotiations, and engineering and design
modifications during construction.

Engineering Design - 8% of construction total cost.
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type and quantity of hazardous material would remain onsite, except to the
extent that the contaminants are removed by natural mechanisms.

10.1.3 Long-Term Effectiveness

Because remedial actions would not occur, the risks identified in the
risk assessment would remain. In addition, since no controls would be
implemented, the criterion addressing the effectiveness, adequacy, and
reliability of controls is not applicable to this alternative.

10.1.4 Compliance with ARARs

This criterion refers to the three types of ARARs which the
alternative should address: Chemical-specific, location-specific, and
action-specific.

. Chemical-Specific ARARs. Groundwater containing contaminants
in concentrations in excess of MCLs and NYS water quality
limits would remain onsite and continue migrating beyond the
site boundaries. Concerns associated with the application of
this rule to remedial actions at the IG/WS site are addressed
in the assumptions presented in Chapter 8.

. Location-Specific ARARs. Section 8 discussed potential
location-specific ARARs for the IG/WS site and determined that
there were no location-specific ARARs for the site.

. Action-Specific ARARs. Since no remedial activities would
occur, there are no action-specific ARARs.

10.1.5 Overall Protection of Human Health and the Environment

This criterion assesses the overall protectiveness offered by an
alternative. The evaluation refers to adequacy of protection, elimination
of risks, and achievement of the other CERCLA evaluation criteria. Since
no remedial activities occur, no risks are reduced or eliminated.

Therefore, this alternative is not protective of human health and the
environment.

10.1.6 Implementability
Implementability includes technical feasibility, administrative
feasibility, and the availability of the required services and materials.
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Since no remedial activities would be implemented under the no action
alternative, these criteria are not applicable.

10.1.7 Costs

There would not be any costs incurred because no remedial activities
would be performed.

10.2 ALTERNATIVE 2: CAPPING SOURCE AREAS AND SOIL

Alternative 2 would consist of the following process options and
technologies:

. Gravel-clay caps above soil and source area contaminants.

. Groundwater monitoring and use restrictions, land use
restrictions, and fencing.

Capping is used to isolate the source area to prevent exposure and
surface water interaction, control erosion, and mitigate volatilization
from contaminated waste. Since 65% of the site is covered by either
building or asphalt, capping the remaining source areas at the site would
be easily accomplished. Figure 10-1 shows the areas that need to be
capped. The size of the capped area is estimated to be 113,600 square
feet. A cross section of the cap is shown on Figure 10-2. The gravel/clay
cap selected in the screening will prevent exposure to source area/soil
materials, but over time will allow more infiltration than a membrane cap.
A membrane cap could be considered if reduction of infiltration was the
foremost RAO; however, at this site the infiltration reduction accomplished
by a slightly more effective cap would have negligible effect on
groundwater migration.

Following implementation of the alternative, the effectiveness of the
system would be monitored periodically. Initially, monitoring might be as
frequent as monthly. Close monitoring in the early stages of the project
would be necessary to ensure that the groundwater piume was being
contained. Monitoring would shift to quarterly or biannually thereafter

and would consist of groundwater sample collection/analysis and groundwater
level measurements to evaluate flow directions.
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To further protect the public from contact with the contaminants and
maintain the integrity of the source area containment system, the source
areas would be enclosed with a chain link fence. Land use restrictions
would be instituted to prevent intrusive activities that could damage the
source area containment system and, thereby, to protect the public from
potential contact with the source area contaminants. Groundwater use
restrictions would also be instituted for all properties located within the
horizontal boundaries of the contaminant plume. These restrictions would
be written into the property deed to alert future owners of the
restrictions.

Alternative 2 would not strictly fulfill the objectives of Category 3
of the SARA guidance categories for the source areas and groundwater. The
caps would prevent human contact with the contaminants, would reduce
infiltration through the source areas, and would reduce the flow of
groundwater through the soil beneath the source areas. Further migration
of contaminants via the groundwater from the primary sources at the site
would be minimized by the caps. The perimeter of the contaminant plume of
dissolved contaminants would be contained by natural mechanisms.

10.2.1 Short Term Effectiveness
This criterion refers to the protectiveness an alternative offers to
the community and workers during the remediation period as well as the

environmental impacts and the time required to meet the remedial action
objectives.

10.2.1.1 Protection of the Community and Workers

Normal construction hazards would be associated with the construction
of the caps. Fencing or temporary barriers would be installed around the
site to protect the community during construction by preventing access to
unauthorized personnel. Source area grading and well installation and
pumping might cause releases of contaminated fugitive dust and/or volatile
organic vapors. Monitoring and control of these releases would be required
of the construction contractor. A site safety plan, required to be
followed, would be prepared prior to initiating construction. 1In
conformance with OSHA regulations, site workers would be health and safety
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trained, required to wear appropriate protective equipment, and would be
enrolled in a medical monitoring program.

10.2.1.2 Environmental Impacts

No significant environmental impacts would be expected during the
construction of this alternative. Suitable dust control measures would be
implemented as a precautionary measure during the source area regrading and
guide trench excavation/backfilling operations.

10.2.1.3 Time to Achieve Remedial Response Objectives

The remedial objectives for the source areas would be achieved after
the caps have been installed. The installation of the source area caps is
estimated to take two to three months. The remedial action objectives for
the groundwater would be achieved when the groundwater monitoring system
confirms that the contaminant plume is naturally degrading and when
groundwater use restrictions have been established. It is estimated that
several years of groundwater monitoring would be necessary to verify that
the plume of contaminated groundwater is degrading.

10.2.2 Reduction in Toxicity, Mobility, or Volume

This criterion reflects the statutory preference for treatment
alternatives above nontreatment alternatives. The factors addressed
include the treatment itself (process, irreversibility, the amount of
hazardous materials to be treated, the quantity of treatment residuals),
and the reduction in toxicity, mobility, or volume of the contaminants.

10.2.2.1 Treatment
No contaminated media are treated under this alternative.

10.2.2.2 Reduction in Toxicity, Mobility, or Volume

Since this alternative does not primarily involve treatment
technologies, it would not directly and substantially reduce the toxicity,
or volume of the contaminated media. The mobility of the contaminants in
the source areas and in the subsoil within the caps would be reduced by the
containment system. The toxicity of dissolved contaminants on the
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periphery of the groundwater plume is predicted to be reduced by natural
biological mechanisms.

10.2.2.3 Amount of Material Contained or Treated

The area of the source area cap would be approximately 113,600 square
feet.

10.2.3 Long-term Effectiveness

The long-term effectiveness of an alternative pertains to the risks
remaining following the remedial action. Three factors to be considered
are the magnitude of the residual risks, the adequacy and reliability of
the controls, and the permanence of the remedy.

10.2.3.1 Residual Risk

Isolating the source areas would minimize the potential for contact
with contaminants in those areas. The residual risk associated with
potential future offsite use of contaminated groundwater as defined in the
risk assessment would remain. However, instituting groundwater use
restrictions would provide protection against the potential for future
exposure to contaminated groundwater and DNAPL. Monitoring would verify
that no new exposure routes were created by continued migration of
contaminants in the groundwater and DNAPL. Therefore, despite the fact
that the contaminants would not be treated or destroyed, the residual risks
associated with this alternative would be reduced.

10.2.3.2 Adequacy and Reliability of Controls

The cap would be the main control in this alternative, while land and
groundwater use restrictions and monitoring would play subordinate roles.
The cap would adequately reduce the potential for contact with source area
contaminants and would minimize surface infiltration. Natural mechanisms
would act to contain the groundwater contaminant plume. Although
groundwater would continue to discharge to the creek and ultimately to the
Niagara River, groundwater monitoring would ensure that the controls were
working as designed. Land use restrictions would 1imit future use of the
site so that the containment system would not be breached and contaminated



10-17

subsurface soil would not be disturbed. Groundwater use restrictions would
prohibit future use of groundwater within the contaminant plume.
Groundwater monitoring would be necessary for the 1ife of the alternative.
The caps would require maintenance for the Tife of the alternative.

10.2.3.3 Permanence of Remedy

The caps should last for over 30 years, especially if special
precautions were taken to ensure their durability. The cost of repairing
or replacing damaged caps, if necessary, would be relatively low. It is
expected that the monitoring would serve for the entire life of the remedy.

10.2.4 Compliance with ARARs

This criterion examines the alternatives to determine if compliance
will be achieved for the three types of ARARs.

10.2.4.1 Chemical-Specific ARARs

Groundwater containing contaminants in concentrations in excess of
MCLs and NYS standards would remain onsite and beyond the site boundaries.
Groundwater at the edge of the plume would meet MCLs, and monitoring would
be used to verify continued containment of the plume. Soils containing
contaminants above recommended NYS cleanup guidelines would remain in the
subsurface, but contact would be prevented by the cap.

10.2.4.2 Location-Specific ARARs

Section 8.3 discussed potential location-specific ARARs for this site
and determined that there were none for the site.

10.2.4.3 Action-Specific ARARs

During installation of the controls, protection of the workers would
comply with OSHA standards. Prevention of airborne contamination by dust
control and capping would maintain air quality as required by the Clean Air
Act. Closure and post-closure would conform to RCRA standards.
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10.2.5 Overall Protection of Human Health and the Environment

This criterion assesses the overall protectiveness offered by an
alternative. The evaluation considers the adequacy of protection,
elimination of risk, and achievement of the four previous evaluation
criteria.

This alternative would offer reduce risks to both human health and
the environment by minimizing potential contact with the source area wastes
and contaminated groundwater, and by reducing migration of contaminants
from the source areas. Protection would be achieved at the end of the
construction period of three months. The residual risks posed by
contaminated material remaining within the source areas, subsurface soils,
and groundwater would not be significant, since potential exposure routes
would be minimized as long as the cap system was properly maintained, use
restrictions were observed, and groundwater monitoring was continued.

10.2.6 Implementability

Implementability includes three subcriteria: technical feasibility,
administrative feasibility, and the availability of the required services
and materials.

10.2.6.1 Technical Feasibility

Technical feasibility is evaluated on the basis of three parameters:
ability to construct the alternative, the reliability of the technologies
used, and ease of undertaking additional remedial actions.

. Ability to construct the alternative. A1l the construction
required by this alternative would be basic heavy construction
and should not pose any particular problems.

. Reliability of the technology. Capping is an effective and
frequently used alternative.

. Ease of undertaking additional remedial actions. It is not
anticipated that any future remedial actions would be
necessary. If the operations building were eventually
demolished, the containment system might have to be extended to
include this portion of the site, requiring minimal additional
effort. Implementation of a groundwater remedy, installing
extraction wells, would not be hampered by the existing system.
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10.2.6.2 Administrative Feasibility

Installing additional monitor wells might require access to private
and city property. Land and groundwater use restrictions would also be
required and might be difficult to implement.

10.2.6.3 Availability of Services and Materials
The materials, equipment, and personnel required to construct the
gravel/clay caps would be readily available in Buffalo.

10.2.7 Costs

Tables 10-4 and 10-5 provide summaries of the construction and O3M
costs for Alternative 2. The construction costs, including direct and
indirect construction costs, would be approximately $504,240 (Table 10-4).
Continued monitoring and cap maintenance contribute to the 0&M costs and
result in costs of $226,400 for 30 years (Table 10-5). The present worth
analysis yields a total of $730,640 for this alternative.

10.3 ALTERNATIVE 3: CAP SOURCE AREAS AND SOIL/PUMP-CONTAIN-TREAT
GROUNDWATER ONSITE

Alternative 3 would consist of the following process options and
technologies:

o Gravel/clay caps to contain the source area contaminants

. A sheet piling vertical barrier for gradient control in the
source area

. Extraction wells for gradient control and removal of the
contaminated groundwater and DNAPL

. Treatment of liquids from extracted groundwater using oil-water
separation, filtration, and carbon adsorption

o Groundwater monitoring, land use restrictions, and fencing

Gravel/clay caps would be constructed over the source areas. The
construction of the gravel/clay caps would be as described in Alternative 2
and shown on Figures 10-1 and 10-2.

In this alternative, the source areas would be contained with a
downgradient sheet piling vertical barrier combined with extraction wells
for gradient control. The barrier would be driven into the silty clay unit
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Table 10-4. Construction cost estimate - Alternative 2 - Cap source
areas (1993 $)

FENCING
Chain Link Fence (8' high) 100 LINFT $16.00 $1,600 -
Gate (34' opening) 1 EA $1,200 $1,200
CAPPING 12,622 YD $22.00 $278,000
DECONTAMINATION
Area Construction & Equipment LS $5,000
Rental
Operation 40 DAY $60.00 $2,400
Washwater Disposal (10 gpd) 400 GAL $0.10 $40
MOBILIZATION/DEMOBILIZATION $40,000
CONTINGENCIES
Bid Contingencies $50,000
Scope Contingencies $50,000
ALLOWANCES
Permitting/Legal $17,000
Engineering
Design $33,000
Construction Services $26,000

Note: ' Lin FT is linear feet.
21sis lump sum.
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Table 10-5. 0 & M costs and total present worth estimate - Alternative 2 -
Cap source areas (1993 §).

—m—

GROUNDWATER MONITORING

Sample Collection/Cap Inspection

Interest Rate $ 5.06

First Year (bimonthly) 30/yr MANDAYS $600.00 $18,000
Years 2-5 (quarterty) 20/yr MANDAYS $600.00 $48,600
Years 6-30 (biannually) 10/yr MANDAYS $600.00 $150,000
Sample Analysis/Report
First Year (bimonthly) 12/yr EA $1,000.00 $12,000
Years 2-5 (quarterly) 8/yr EA $1,000.00 $32,000
Years 6-30 (biannually) 4fyr EA $1,000.00 $100,000
CAP REPAIR LS $15,000
EQUIPMENT REPLACEMENT COSTS
Year 15 LS $9,000
TOTAL O&M COSTS Present Worth Annual $226,400

TOTAL CONSTRUCTION COSTS (from Table 10-4)
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underlying the fill to an average depth of 20 feet. The width of the area
to be contained would be 500 feet, as shown on Figure 10-3. An estimated
ten extraction wells would be installed to provide gradient control within
the barrier. These well would be screened throughout the fill unit. The
sheet piling and wells would be installed downgradient from the source
areas.

In conjunction with implementation of the groundwater removal and
gradient control portion of this alternative, ten wells would be installed
to the inside of the sheet piling vertical barrier and shown on Figure
10-3. This alternative would involve installation of a system of
extraction wells for groundwater and DNAPL removal and gradient control.
They would pump the groundwater, estimated to be less than five gallons per
minute, to the treatment system before the water is discharged for the
purposes of evaluation to the City of Buffalo system POTW. A conceptual
process diagram is shown in Figure 10-4. Discharge to surface water or by
reinjection should also be considered. The system of extraction wells
would be designed to prevent further migration of the plume. Fencing, land
use restrictions, and groundwater monitoring requirements for this
alternative would be the same as for Alternative 2.

Following implementation of the alternative, the effectiveness of the
system would be monitored periodically. Initially, monitoring might be as
frequent as twice monthly. Close monitoring in the early stages of the
project would be necessary to ensure that the groundwater plume was being
contained as predicted by the groundwater modeling. Monitoring would shift
to quarterly or biannually thereafter, consisting of groundwater sample
collection/analysis and groundwater Tevel measurements to evaluate
groundwater flow directions. Treatment system checks would continue on a
twice-monthly basis.

Alternative 3 would fulfill the objectives of Category 3 of the SARA
guidance categories for the source areas. The caps, sheet piling, and
extraction wells would prevent human contact with the contaminants and
would minimize infiltration through the source areas. Alternative 3 also
would fulfill the objectives of Categories 2 and 3 of the SARA guidance for
the contaminated groundwater.
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Extracting and treating the contaminated groundwater would reduce the
toxicity and volume of the contaminated material and decrease the mobility
of the plume. In addition, the extraction well system would ensure that
the plume of contaminated groundwater was contained.

10.3.1 Short-Term Effectiveness ,
This criterion refers to the protectiveness an alternative offers to
the community and workers during the remediation period as well as the

environmental impacts and the time required to meet the remedial action
objectives.

10.3.1.1 Protection of the Community and Workers

Normal construction hazards would be associated with the construction
of the caps, sheet piling, and wells. Fencing or temporary barriers would
be installed around the site to protect the community during construction
by preventing access to unauthorized personnel. All wells would be
enclosed in lock boxes to prevent unauthorized access. Source area grading
and well installation and pumping might cause releases of contaminated
fugitive dust and/or volatile organic vapors. Monitoring and control of
these releases would be required of the construction contractor. A site
safety plan would be prepared prior to initiating construction and
compliance would be enforced. In conformance with OSHA regulations, all
required site workers would be health and safety trained, required to wear

appropriate protective equipment, and would be enrolled in a medical
monitoring program.

10.3.1.2 Environmental Impacts

No significant environmental impacts would be expected during the
construction of this alternative. Although investigations at the site have
not identified any significant near-surface contamination in the area of
the migrating sources, suitable dust control measures would be implemented
as a precautionary measure during the source area regrading operations.
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10.3.1.3 Time to Achieve Remedial Response Objectives

The time estimated for design and installation of the caps and a
groundwater gradient control and removal system is six to eight months.
The remedial objectives for the source areas would be achieved when the
caps and sheet piling were compieted, while the objectives for the
groundwater would be achieved when monitoring confirmed that gradient
control was established and contaminant concentrations in groundwater
inside and outside the site boundary were reduced to levels below NYS
regulatory limits. The time estimated for well installation, system
debugging, and establishing gradient control is 12 to 15 months. The time
required to achieve contaminant concentration RAOs for the groundwater,
however, is unknown.

10.3.2 Reduction in Toxicity, Mobility, or Volume

This criterion reflects the statutory preference for treatment
alternatives above nontreatment alternatives. The factors addressed
include the treatment itself (process, irreversibility, the amount of
hazardous materials to be treated, the quantity of treatment residuals),
and the reduction in toxicity, mobility, or volume of the contaminants.

10.3.2.1 Treatment

The contaminated media treated under this alternative would be
liquids from the extracted groundwater, to be processed in the groundwater
treatment system described in Figure 10-4. The media would be treated
until the effluent met the requirements of the pretreatment agreement with
the City of Buffalo. The system would generate three wastes: collected
DNAPL, used filter bags and spent activated carbon, which would be disposed
of according to the appropriate regulations.

10.3.2.2 Reduction in Toxicity, Mobility, or Volume

Treatment of the contaminated groundwater extracted for gradient
control and removal in a system using activated carbon would reduce the
mobility of the contaminants and the volume of those contaminated media by
removing them from the Tiquid and concentrating them on the activated
carbon. Contaminants adsorbed to the activated carbon would ultimately be
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destroyed during the process of regenerating the carbon. In addition, the
mobility of the contaminants in the source areas would be indirectly
reduced by the use of caps to reduce surface infiltration. The mobility of
the contaminated groundwater plume would be reduced by the sheet piling
vertical barrier and extraction well system. DNAPL would be removed by
extraction well pumping.

10.3.2.3 Amount of Material Contained or Treated

The area of the remaining source area cap would be approximately
113,360 square feet. The volume of treated groundwater would be up to
7,200 gallons per day.

10.3.3 Long-Term Effectiveness

The long-term effectiveness of an alternative pertains to the risks
remaining following the remedial action. Three factors to be considered
are the magnitude of the residual risks, the adequacy and reliability of
the controls, and the permanence of the remedy.

10.3.3.1 Residual Risk

Capping the source areas and the installation of the sheet piling
vertical barrier and gradient control, and institutional controls would
minimize the potential for direct contact with contaminants in those areas.
The risk associated with potential future use of contaminated groundwater
as defined in the risk assessment would be reduced by removal and treatment
of groundwater containing concentrations of contaminants in excess of
concentration RAOs. Concentrations of contaminants in the remaining
groundwater will be slowly reduced. Extracted water would be treated to
the levels required by the pretreatment agreement with the City of Buffalo
before being discharged to the POTW. Therefore, despite the fact that none
of the subsurface soils would be treated, the residual risks associated
with this alternative would be minimal.

10.3.3.2 Adequacy and Reliability of Controls

The source area caps, sheet piling vertical barrier, and groundwater
extraction wells for removal and gradient control would be the main
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controls of this alternative, while groundwater treatment, monitoring, and
Tand use restrictions would play a subordinate role. The caps would
adequately reduce the potential for contact with source area contaminants
and would minimize surface infiltration. The sheet piling vertical barrier
and extraction wells would contain the contaminated groundwater plume and
would remove groundwater containing contaminants in excess of NYS
groundwater quality standards for subsequent treatment. Groundwater
monitoring would ensure that both main controls were working as designed.
Land use restrictions would 1imit future use of the site so that the caps
would not be breached and contaminated subsurface soil would not be
disturbed. Groundwater monitoring would be necessary for the 1ife of the
alternative and the groundwater treatment system would also have to be
operated for the 1life of the alternative. The extraction wells, their
pumps and plumbing, the groundwater treatment equipment, and the caps would
have to be maintained for the 1ife of the alternative.

10.3.3.3 Permanence of Remedy

If the caps and sheet piling vertical barrier were properly designed
and maintained, they would be able to adequately isolate the source areas
for the life of this remedy. The cost of replacing damaged caps, if
necessary, would be relatively low. If replacement of pumps or the
installation of additional wells were necessary, these activities would
require relatively minor additional effort and cost. The groundwater
treatment plant equipment is readily replaceable, if required.

10.3.4 Compliance with ARARs

This criterion examines the alternative to determine if compliance
will be achieved for the three types of ARARs. '

10.3.4.1 Chemical-Specific ARARs

Groundwater containing contaminants in concentrations in excess of
NYS groundwater quality standards or MCLs would be removed and treated.
Under this alternative, monitoring would be used to verify continued onsite
containment of the contaminated groundwater plume while the plume is
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remediated. Soils will not be actively remediated to RAOs, but potential
contact will be minimized.

10.3.4.2 Location-Specific ARARs

Section 8.3 discussed potential location-specific ARARs for the IG/WS
site and determined that there were none for the site.

10.3.4.3 Action-Specific ARARs

During installation of the controls, protection of the workers would
comply with OSHA standards. Prevention of airborne contamination by dust
control and capping would maintain air quality, as required by the Clean
Air Act. Closure and post-closure would conform to RCRA standards.
Groundwater extracted to contain the groundwater plume would meet the
discharge standards agreed to in the pretreatment agreement with the City
of Buffalo, as is required by the National Pretreatment Standards of the
Clean Water Act.

10.3.5 Overall Protection of Human Health and the Environment

This criterion assesses the overall protectiveness offered by an
alternative. The evaluation considers the adequacy of protection,
elimination of risk, and achievement of the four previous evaluation
criteria.

This alternative would offer protection to both human health and the
environment by minimizing potential contact with the source area wastes and
contaminated groundwater and preventing continued offsite migration of the
plume of contaminated groundwater. Protection would be achijeved at the end
of the construction period of six months for the source areas. The time to
achieve protection for the groundwater is 12 to 15 months. The extracted
groundwater would be treated by the existing treatment plant to required
levels. Al1l exposure routes in the area of the site would be eliminated,
provided the caps and gradient control system were properly operated and
maintained and use restrictions were observed. Therefore, the residual
risks posed by the contaminated material remaining within the source areas
and the groundwater would not be significant.
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10.3.6 Implementability

Impiementability includes three subcriteria: technical feasibility,
administrative feasibility, and the availability of the required services
and materials.

10.3.6.1 Technical Feasibility

Technical feasibility is evaluated on the basis of three parameters:
ability to construct the alternative, the reliability of the technologies
used, and ease of undertaking additional remedial actions.

. Ability to construct the alternative. A1l the construction
required by this alternative would be basic heavy construction
and should not pose any particular problems.

. Reliability of the technology. Capping, sheet piling, and
groundwater containment by gradient control are effective and
frequently used technologies. Although sheet piling is not
completely impermeable due to joint leakage, it is effective
with joint grouting for this purpose. O0il-water
separation/filtration, and carbon adsorption have been proven
effective in treating groundwater contaminated with organic
contaminants.

. Ease of undertaking additional remedial actions. It is not
anticipated that any further remedial action would be
necessary. If the operations building were eventually
demolished, the source area caps might have to be extended to
include the portion of the site currently occupied by this
building, requiring minimal additional effort. If monitoring
indicated that the gradient control system was failing to
contain the contaminant plume onsite, implementation of another
groundwater remedy or installing additional extraction wells
would not be hampered by the existing system.

10.3.6.2 Administrative Feasibility
Installing the additional extraction and monitor wells would require

access to private and city property. Land use restrictions would also be
required and might be difficult to implement.

10.3.6.3 Availability of Services and Materials
The material, equipment and personnel for constructing the
gravel/clay caps would be readily available in Buffalo. The construction,
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well drilling, and plumbing services necessary to implement this
alternative could be easily obtained.

10.3.7 Costs

Tables 10-6 and 10-7 provide summaries of the construction and
operation and maintenance costs for Alternative 3. The construction costs,
including direct and indirect construction costs, would be approximately
$1,162,800 (Table 10-6). Continued monitoring, cap maintenance, and
groundwater extraction and treatment contribute to the 0&M costs and result
in cost of $586,700 for 30 years (Table 10-7). The present worth analysis
yields a total of $1,749,500 for this alternative.

10.4 ALTERNATIVE 4: EXCAVATION AND OFFSITE DISPOSAL (LANDFILL OR
INCINERATOR) SQURCE AREAS AND SOIL; AND IMPERMEABLE BARRIER,
EXTRACTION WELLS WITH OIL/WATER SEPARATION AND GROUNDWATER GAC
TREATMENT

Alternative 4 would consist of the following process options and
technologies:

. Excavation, temporary storage, separation and sizing, and
offsite disposal of source area solids/soils

° A sheet piling vertical barrier and extraction wells for
gradient control in the source areas

. Extraction wells for groundwater removal and gradient control

* 0il-water separation, filtration, and carbon adsorption for

treatment of groundwater

. Groundwater monitoring and use restrictions, land use

restrictions, and fencing.

The contaminated material around the warehouse building would be
excavated as shown on Figure 10-5. Excavated material separation and
storage areas would also be set up when remediation begins.

In this alternative, it is assumed that soil would be excavated to a
depth of 15 feet or the water level. Continuous excavation could be
revised, based on field observation and sampling during implementation of
this remedial action. Excavation of Timited waste material below the water
table could be conducted, but soil removal would be pointless, as fill
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Table 10-6. Construction cost estimate - Alternative 3 - Cap and

contain source areas/pump-contain-treat groundwater
(1993 §).

FENCING
Chain Link Fence (8" high) 100 LINFT $16.00 $1,600
Gate (34’ opening) 1 EA $1,200.00 $1,200
Sheet Piling 10,000 SQFT $25.00 $250,000
CAPPING 12,620 sSQ YD $22.50 $278,000

WELL INSTALLATION

Extraction 10 EA $9,000.00 $90,000
DECONTAMINATION
Area Construction & Equipment Rental, LS $20,000
Operation
GROUNDWATER TREATMENT
Treatment Equipment (O/W Sep, GAC, LS $30,000
Valves, Gauges)
Piping - (1000" Air Line, 1500' Water) LS $45,000
Electric Ls $ 5,000
MOBILIZATION/DEMOBILIZATION

CONTINGENCIES

Bid Contingencies

Scope Contingencies
ALLOWANCES
Permitting/Legal $38,000
Engineering
Design $76,000

Construction Services




10-33

Table 10-7. O & M costs and present worth estimate - Alternative 3 - Cap
source areas/pump-contain-treat groundwater (1993 §).

-

GROUNDWATER MONITORING

Sample Collection/Inspection

Years 1-30 (bimonthiy) 30/yr MANDAYS $600.00 $540,000
Sample Analysis/Report '
First Year (bimonthly) 12fyr EA $1,000.00 $12,000
Years 2-5 (quarterly) 8fyr EA $1,000.00 $32,000
Years 6-30 (biannually) 4fyr EA $1,000.00 $100,000
CAP REPAIR LS $15,000
ELECTRIC POWER (15 hp) 30 YR $8,000 $240,000

EQUIPMENT REPLACEMENT COSTS (incl. GAC)

Years 1 to 30 EA/YR $5,000 $150,000

Year 15 LS $25,000
TOTAL O & M COSTS Present worth annual interest $586,700
rate @ 5%

TOTAL CONSTRUCTION COSTS (from Table 10-6) $1,162,800
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material would immediately be contaminated by groundwater and DNAPL.
Excavation of "hot spots" only could be considered; however, analysis to
date has indicated relatively homogenous soil contaminant concentrations.

In order to minimize dust generation and thereby prevent potential
recontamination of clean areas during excavation and materials handling,
chemical dust suppressants and/or water would be applied as required.
Monitoring would be conducted for volatile emissions during excavation and
materials handling. If necessary, workers would be required to wear
appropriate respiratory protection and steps would be taken to reduce
volatile emissions by enclosing the work areas. Berms would be constructed
to control surface runon and runoff, and sumps would be used to collect
rain water that might fall on the contaminated areas during the excavation
process. Collected water would be treated by the groundwater treatment
system described with Alternative 3. These measures would minimize
possible migration of the contaminants into the air, surface water or
groundwater.

To avoid drainage problems, clean soil or other appropriate fill
would be used to fill the excavated area as soon as possible after
contaminated soil was excavated from a given location. Clean fill would
only be placed in areas where contaminated soil had been excavated and
removed. Following filling, compaction, and grading to return the area to
its preremoval elevation, crushed stone would be applied to minimize soil
erosion. A1l materials excavated would be separated at the solids
separation area. All material smaller than two inches in diameter (soil)
would be temporarily stored on the soil storage pad until it could be
disposed of offsite. Material larger than two inches would be sent to the
sizing area and shredded until it was less than two inches in diameter.
Sized material would be mixed on the soil storage pad with the soil
awaiting shipment. Tars and sludges would also be mixed with soil on the
soil storage pad. Any material that could not be sized, or any metal
debris, would be decontaminated using a steam jenny and disposed of as a
special waste in a permitted solid waste landfill.

The solid debris separation pad, the debris sizing pad, and the soil
storage pad would all be bermed areas with synthetic liners (20 mil, or
thicker, PVC or PE). The separation pad would be approximately 40 by 40
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feet, the sizing pad 40 by 55 feet, and the soil storage area 130 by 85
feet. A1l water that collected on the pads (from precipitation or from
soil excavated below the water table) would be treated by the groundwater
treatment plant and discharged to the city sewer. All stored materials
would be covered by a 10 mil PVC or PE liner.

The excavated soil and sized material would be transported to the
offsite disposal facility (coal-fire utility burner). Transportation would
conform to all Department of Transportation regulations. Prior to leaving
the loading area, the exterior of the trucks would be decontaminated using
a high-pressure steam cleaner, if necessary.

Fencing and groundwater monitoring and use restriction would also be
implemented. In order to protect the public from contact with the
contaminants, and protect the extraction wells and associated plumbing, the
treatment system area would be enclosed with a chain link fence.
Groundwater use restrictions would also be instituted for all properties
Tocated within the horizontal boundaries of the contaminant plume.

The source areas would be contained by a system consisting of sheet
piling and extraction wells for gradient control. Groundwater removed for
gradient control from within the sheet piling barrier would be treated in
the groundwater treatment system onsite. Additional monitor wells would be
installed to the site and sampies from these wells and existing monitor
wells would be collected and analyzed periodically to verify that
contaminants were not migrating beyond the perimeter of the existing
groundwater contaminant plume.

In this alternative, the groundwater would be contained with a sheet
piling vertical barrier combined with the extraction wells as shown in
Figure 10-3. Gradient control to supplement the sheet piling barrier would
be established by pumping ten extraction wells. The extracted water would
be treated in the proposed groundwater treatment system. The groundwater
treatment system is described in Figure 10-4 and in Alternative 3. The
lack of a surface cap in this alternative will have little or no effect on
the design and operation of the groundwater treatment system.

Since part of the source area is under Building No. 9, the building
itself serves as a cap to prevent surface water infiltration, control
erosion, and mitigate volatilization from contaminated waste. Furthermore,
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the parking lot/loading area on the eastern site is covered by asphait.
Seventy to 80 percent of ground surface is covered by either the building
or asphalt. Only the north side, west side, and southwest corner have not
been covered.

Alternative 4 would fulfill the objectives of Categories 2 and 3 of
the SARA guidance categories for the source areas and groundwater.
Excavation and removal would prevent human contact with the source area
contaminants, and would minimize the continuing contamination of
groundwater through the soil beneath the source areas. Further migration
of contaminants via the groundwater from the primary sources at the site
would be minimized by the building, vertical barrier, and gradient control
system. The perimeter of the contaminant plume of dissolved contaminants
would be contained by pumping.

10.4.1 Short-Term Effectiveness

This criterion refers to the protectiveness an alternative offers to
the community and workers during the remediation period as well as the
environmental impacts and the time required to meet the remedial action
objectives.

10.4.1.1 Protection of the Community and Workers

Normal construction hazards would be associated with the construction
of the vertical barriers, excavation, and wells. Fencing or temporary
barriers would be installed around the site to protect the community during
construction by preventing access to unauthorized personnel. A1l wells
would be enclosed in lock boxes to prevent unauthorized access. Source
area excavation and well installation and pumping might cause releases of
coal tar material, contaminated fugitive dust and/or volatile organic
vapors. Monitoring and control of these releases would be required of the
construction contractor. A site safety plan would be prepared prior to
initiating construction and compliance enforced. In conformance with OSHA
regulations, site workers would be health and safety trained, required to

wear appropriate protective equipment, and would be enrolled in a medical
monitoring program.
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10.4.1.2 Environmental Impacts

No significant environmental impacts would be expected during the
construction of this alternative. Suitable dust control measures would be
implemented as a precautionary measure during source area regrading and
sheet piling guide trench excavation/backfilling operations.

10.4.1.3 Time to Achieve Remedial Response Objectives

The remedial objectives for the source areas would be achieved after
the excavation, estimated to take six to eight months. The remedial action
objectives for the groundwater would be achieved when the gradient control/
extraction system is installed and the groundwater monitoring system
confirms that contaminant plume is not migrating, contaminant
concentrations are reduced to below NYS Timits, and when groundwater use
restrictions have been established. It is estimated that the first two
years of groundwater monitoring would be sufficient to verify that the
plume of contaminated groundwater is being contained following 12 to 15
months of system installation. The time required to achieve contaminant
concentration RAOs for the groundwater is unknown.

10.4.2 Reduction in Toxicity, Mobility, or Volume

This criterion reflects the statutory preference for treatment
alternatives above nontreatment alternatives. The factors addressed
include the treatment itself (process, irreversibility, the amount of
hazardous materials to be treated, the quantity of treatment residuals),
and the reduction in toxicity, mobility, or volume of the contaminants.

10.4.2.1 Treatment

The contaminated media treated under this alternative would be
excavated soil and liquids from the groundwater extracted for gradient
control. The water would be treated in the treatment plant described in
Figure 10-4 until the effluent met the requirements of the pretreatment
agreement with the city. The excavated soil would be incinerated in fuel
blending or sent to a designated landfill. The system would generate three

non-RCRA wastes: contaminated soil, used filter bags, and spent activated
carbon.
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10.4.2.2 Reduction in Toxicity, Mobility, or Volume

The contaminated groundwater removal and gradient control with
treatment using activated carbon would reduce the mobility of the
contaminants and the volume of these contaminated media by removing the
contaminants from the liquid and concentrating on the activated carbon for
subsequent destruction. The volume of contaminated soil will be reduced at
the source area and if burned in fuels blending, would be destroyed.

10.4.2.3 Amount of Material Contained or Treated

The volume of groundwater treated would be up to 7,200 gallons per
day indefinitely. The volume of soil removed from the site would be 14,000
cubic yards.

10.4.3 Long-Term Effectiveness

The long-term effectiveness of an alternative pertains to the risks
remaining following the remedial action. Three factors to be considered
are the magnitude of the residual risks, the adequacy and reliability of
the controls, and the permanence of the remedy.

10.4.3.1 Residual Risk

Excavating and incinerating the source area materials would eliminate
the potential for direct contact with contaminants in concentrations
exceeding the cleanup criteria for PAHs in these areas. These actions would
also eliminate these areas as continuing sources of groundwater
contamination. Monitoring would verify that no new exposure routes were
created by continued migration of contaminants in the groundwater.
Extracted gradient control water would be treated to required standards,
and the residual risks associated with this alternative would be minimal.

10.4.3.2 Adequacy and Reliability of Controls

The excavation, vertical barriers, and groundwater removal would be
the main controls in this alternative, while land and groundwater use
restrictions, and monitoring would play subordinate roles. The building
would adequately reduce the potential for contact with source area
contaminants and would minimize surface infiltration; source areas away
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from the building would be removed so no contact would be possible. The
vertical barrier and extraction wells would minimize the migration of
contaminants from the source areas and subsoils within the containment
perimeter. Groundwater monitoring would ensure that the controls were
working as designed. Land use restrictions would limit future use of the
site so that the containment system would not be breached and contaminated
subsurface soil would not be disturbed. Groundwater use restrictions would
prohibit future use of groundwater within the contaminant plume.
Groundwater monitoring would be necessary for the Tife of the alternative,
and the groundwater treatment system would also have to be operated for the
life of the alternative. The extraction wells and treatment equipment
would require maintenance for the 1ife of the alternative.

10.4.3.3 Permanence of Remedy

Since sheet piling is used in many construction projects with service
lives of over 30 years, it should be able to function for the life of this
remedy. Gradient controls would provide a mechanism for compensating for
minor failures in the sheet piling by increasing the pumping rate. It is
expected that the monitoring and extraction wells would serve for the
entire 1ife of the remedy with periodic cleaning and maintenance. The
groundwater treatment plant is enclosed and the equipment is readily
replaceable, if necessary.

10.4.4 Compliance with ARARs
This criterion examines the alternative to determine if compliance
will be achieved for the three types of ARARs.

10.4.4.1 Chemical-Specific ARARs

Accessible source areas/soils would be removed above the water table
based on NYS soil standards. Following groundwater recovery/treatment
system installation monitoring would be used to verify continued
containment of the plume and reduction of contaminant concentrations to NYS
groundwater quality standards or MCLs.
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10.4.4.2 Location-Specific ARARs
The last section discussed potential location-specific ARARs for the
IG/WS site and determined that there were none for the site.

10.4.4.3 Action-Specific ARARs

During installation of the controls, protection of the workers would
comply with OSHA standards. Prevention of airborne contamination by dust
control and capping would maintain air quality as required by the Clean Air
Act. Closure and post-closure activities would conform to RCRA standards.
Groundwater extracted for gradient control of the source areas would meet
the discharge standards agreed to in the pretreatment agreement with the
City of Buffalo, as is required by the National Pretreatment Standards of
the Clean Water Act.

10.4.5 OQverall Protection of Human Health and the Environment

This criterion assesses the overall protectiveness offered by an
alternative. The evaluation considers the adequacy of protection,
elimination of risk, and achievement of the four previous evaluation
criteria.

This alternative would offer protection to both human health and the
environment by eliminating potential contact with the source area wastes by
removal and minimizing migration of contaminants from the source areas.
Protection would be achieved at the end of the construction period of eight
months. The residual risks posed by contaminated material remaining within
groundwater would not be significant. A11 potential exposure routes would
be minimized if use restrictions were observed and pumping and groundwater
monitoring were continued.

10.4.6 Implementability

Implementability includes three subcriteria: technical feasibility,
administrative feasibility, and the availability of the required services
and materials.
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10.4.6.1 Technical Feasibility

Technical feasibility is evaluated on the basis of three parameters:
ability to construct the alternative, the reliability of the technologies
used, and ease of undertaking additional remedial actions.

. Ability to construct the alternative. A1l the construction
required by this alternative would be basic heavy construction
and should not pose any particular problems.

. Reliability of the technology. Excavation, containment, and
gradient control are effective and frequently used
alternatives. Filtration and carbon adsorption have been
proven effective in treating groundwater contaminated with
organic contaminants.

. Ease of undertaking additional remedial action. It is not
anticipated that any future remedial actions would be
necessary. If the operations building were eventually
demolished, the containment system might have to be extended to
include this portion of the site, and source area would be
excavated. If monitoring indicated that the existing system
was failing to contain the contaminant plume, implementation of
another groundwater remedy or installing additional extraction
wells would not be hampered by the existing system.

10.4.6.2 Administrative Feasibility

Access to City of Buffalo property would be necessary to install the
sheet piling. Installing additional wells might require access to private
and city property. Land and groundwater use restrictions would also be
required and are not expected to be difficult to implement.

10.4.6.3 Availability of Services and Materials

The materials, equipment, and personnel required to do the soil
excavating would be readily available in Buffalo. The steel sheet pilings
could be readily purchased. The sheet piling construction, well drilling,

and plumbing services necessary to implement this alternative could be
obtained.

10.4.7 Costs

Tables 10-8 and 10-9 provide summaries of the construction and
operation and maintenance (0&M) costs for Alternative 4. The construction
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Table 10-8. Construction cost estimate - Alternative 4 - Excavate
soil and incinerate offsite/impermeable barrier/pump-

contain-treat groundwater (1993 §

FENCING

Chain Link Fence (8* high) 100 LIN FT $16.00 $1,600

Gate (34' opening) 1 EA $1,200.00 $1,200

Sheet Piling 10,000 SQFT $25.00 $250,000
EXCAVATION 14,000 CuUYD $10.00 $140,000
BACKFILL 14,000 CuUYD $10.00 $140,000
HDPE LINER (60 mil) for Stockpiling 30,000 SQFT $0.60 $18,000
GROUNDWATER TREATMENT

Treatment Equipment LS $30,000

Piping LS $45,000

Electric LS $ 5,000
TRANSPOHRTATION (@ 200 miles) 825 TRIP $900.00 $742,500
OFFSITE INCINERATION

Material Handling Equipment LS $75,000

incineration (As fuel at utility) 14,000 CuU YD $100 $1,400,000

Ash Disposal 14,000 cCUYD $50 $700,000
WELL INSTALLATION

Extraction 10 EA $5,000.00 $50,000
DECONTAMINATION

Area Construction & Equipment LS $20,000

Rental/Operation
MOBILIZATION/DEMOBILIZATION $40,000
CONTINGENCIES

Bid Contingencies $350,000

Scope Contingencies $540,000
ALLOWANCES

Permitting/Legal $18,000

Engineering

Design $350,000
Construction Services $300,000
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Table 10-9. 0 & M costs and present worth estimate - Alternative 4 - Excavate
soil and incinerate offsite/impermeable barrier/pump-contain-
treat groundwater (1993 §).

GROUNDWATER MONITORING

Sample Collection/Cap inspection

Years 1-30 (bimonthly) 30/yr MANDAYS $600.00 $540,000
Sample Analysis/ Report

First Year (bimonthly) 12/yr EA $1,000.00 $12,000
Years 2-5 (quarterly) 8fyr EA $1,000.00 $32,000
Years 6-30 (biannually) 4fyr EA $1,000.00 $100,000
ELECTRIC POWER (15 hp) 30 YR $8,000.00 $240,000

EQUIPMENT REPLACEMENT COSTS

Years 1-30 30 YR 5,000 $150,000
Year 15 LS $25,000

TOTAL O & M COSTS Present worth annual interest $572,500
rate @ 5.0%

TOTAL CONSTRUCTION COSTS (from Table 10-8)
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costs, including direct and indirect construction costs, would be
approximately $5,378,300 (Table 10-8). Continued monitoring and
groundwater extraction and treatment contribute to the 08M costs and result
in costs of $572,500 for 30 years (Table 10-9). The present worth analysis
yields a total of $5,950,800 for this alternative. If excavated soil is
sent to a RCRA permitted incineration facility, the unit price of
incineration per cubic yard of soil will be approximately $1,500. For
offsite solid waste landfill which likely could not accept much of the
water, the unit price of disposal per cubic yard of soil will be
approximately $50, and for an RCRA permitted landfill, approximately $175
per cubic yard.

10.5 ALTERNATIVE 5: LANDFARMING SOIL ONSITE AND INSTALLATION OF
IMPERMEABLE BARRIER, EXTRACTION WELLS WITH OIL/WATER SEPARATION,
FILTRATION, AND GAC TREATMENT

Alternative 5 would consist of the following process options and
technologies:

. Landfarming of contaminated soil from the source areas

. A sheet piling vertical barrier and extraction wells for
gradient control in the source areas

. Extraction wells for groundwater removal and gradient control

. 0il/water separation, filtration, and carbon adsorption for

treatment of groundwater

. Groundwater monitoring; use and access restrictions

Contaminated soil in the accessible source areas that contained
concentrations of contaminants in excess of the RAOs for carcinogenic and
total PAHs would be excavated and treated at an onsite land treatment
facility located on the property. The volume of such soil is
conservatively estimated to be 14,000 cubic yards.

The land treatment facility would be constructed by grading or
excavating a site and creating berms and ramps to prevent runon or runoff.
One foot of compacted clean fill would be placed within the berms, followed
by a 60 mil HDPE liner and a one-foot drainage layer of permeable fill,
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which will also protect the liner. A sump would be installed to capture
water that percolates into the drainage layer. This water would be used to
irrigate the treatment area, as needed. In addition, an irrigation system
would be constructed to provide additional moisture as required. Excess
water from the drainage layer would be treated through the groundwater
treatment system prior to discharge. The soil treatment facility would be
constructed to control volatile emissions in compliance with applicable air
quality regulations. A treatability study would be performed to determine
the appropriate types and amounts of nutrients to add to the system to
enhance biodegradation. Engineered organisms would also be investigated to
evaluate whether they would enhance the Tand treatment process.

Contaminated soil would be placed on to the clean fill within the
treatment area to a depth of eight inches. Assuming moderately
contaminated soils (500 to 5000 ppm total PAHs) and a half-life of five
weeks for PAHs at these concentrations in soil, two eight-inch 1ifts of 750
cubic yards each could be treated for 20 weeks (four half-lives) in a
single treatment season. Based on these assumptions, the area required for
the land treatment facility would be less than one acre.

The contaminated eight-inch soil 1ift would be tilled weekly using
conventional agricultural equipment. Agricultural Time and fertilizer
would be added as needed to achieve a Carbon: Nitrogen: Phosphorus (C:N:P)
ratio of 80:2:1 (or as required by treatability testing) and to maintain
soil pH in the range of 6.5 to 8. Irrigation would be used to control the
moisture Tevel in the soil at 50 to 80 percent of field capacity (moist but
not saturated).

The treatment area would be subdivided into six areas for operational
monitoring. A soil composite made up of four discrete soil samples would
be collected from each area on a monthly basis for analysis of PAHs,
nitrogen, phosphorus and soil pH. Microbial enumerations or oxygen uptake
measurement would be performed as needed. Treated soil could be removed
and used as fill material or disposed of as a special waste in a solid
waste landfill once treatment effectiveness had been confirmed.

A sheet piling vertical barrier would be used for gradient control in
the source area. The contaminated groundwater plume would be contained,
extracted, and treated as described in previous alternative. Fencing and
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groundwater monitoring would be implemented as described in previous
alternatives.

Alternative 5 should fulfill the objectives of Category 2 of the SARA
guidance categories for the source areas and soil. Removal and treatment
of the source area materials and soil would permanently reduce the
toxicity, mobility, and volume of contaminants in these materials.
Alternative 5 would fulfill the objectives of Categories 2 and 3 of SARA
guidance for the contaminated groundwater. Extracting and treating the
contaminated groundwater would reduce the toxicity and volume of the
contaminated material and decrease the mobility of the plume. In addition,
the extraction well system and the sheet piling vertical barrier would

ensure that the plume of contaminated groundwater and DNAPL remained
contained.

10.5.1 Short-Term Effectiveness

This criterion evaluates the protectiveness the alternative offers
the community and site workers during the implementation period as well as
the environmental impacts of implementation and the amount of time required
to meet the remedial action objectives.

10.5.1.1 Protection of the Community and Site Workers

Normal construction hazards would be associated with the excavation
of the source areas and the construction of the required wells. Some of the
remedial activities to be conducted on property would require erection of
temporary barriers to prevent unauthorized access to the work areas.
Excavating the source areas and soil, sizing source area materials, and
Jandfarming excavated soil might cause releases of volatile organics and
contaminated fugitive dust. Contaminants (especially volatile organic
contaminants) might be released during well drilling and groundwater
treatment activities. Monitoring and control of releases would be required
of the construction contractor during activities in the area of the site.
Releases of volatile organics during landfarming of the soil would be
controlled, if necessary, to comply with applicable air quality
regulations. These releases are not anticipated to be significant, based
on existing data. A site safety plan, would be prepared prior to
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initiating activities and compliance enforced. In conformance with OSHA
regulations, all workers would be health and safety trained, required to
wear appropriate protective equipment, and would be enrolled in a medical
monitoring program.

10.5.1.2 Environmental Impacts

No significant environmental impacts would be expected during the
implementation of this alternative. Suitable controls would be implemented
to prevent releases of volatile organics and contaminated fugitive dust
during remedial activities at the site. Suitable runon and runoff controls
would also be implemented during excavation to prevent transport of
contaminants by surface runoff or infiltration. Releases of volatile
organics are not anticipated to be significant based on existing data and
would be controlled, if necessary, to comply with applicable air quality
regulations. The land treatment facility would be fenced and designed with
a containment system to prevent releases of contaminants via leaching.

10.5.1.3 Time to Achieve Remedial Action Objectives

The remedial action objectives for the source areas and soil would be
accomplished when all removal and treatment of the source areas is
completed. The removal and treatment is estimated to take 12 to 16 months
for landfarming. The remedial action objectives for the groundwater would
be achieved when monitoring confirmed that gradient control was established
and contaminant concentrations in groundwater were reduced below
contaminant concentration RAOs (NYS 1imits). The time estimated for well
installation, system debugging, and establishing gradient control is 12 to
18 months. However, the time required to achieve contaminant concentration
RAOs for the groundwater is unknown.

10.5.2 Reduction in Toxicity, Mobility, or Volume

This criterion reflects the statutory preference for treatment
alternatives above nontreatment alternatives. The factors addressed
include the treatment itself (the process used, its irreversibility, the
amount of hazardous materials to be treated, and the quantity of treatment
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residuals), and the reduction in toxicity, mobility, or volume of the
contaminants.

10.5.2.1 Treatment

The majority of the organic contaminants in the landfarmed soil would
be permanently transformed, immobilized, and degraded by biological
processes. However, biodegradation would not achieve the complete
destruction of organics provided by incineration. Treated soil from
landfarming could be used as fill material or disposed of as a special
waste in a solid waste landfill, provided the cleanup criteria for
total/carcinogenic PAHs were met. The contaminants in the groundwater
would be treated by the groundwater treatment plant. These processes are
irreversible and would generate two treatment residuals: used filters and
spent activated carbon, which would be disposed of according to the
appropriate regulations.

10.5.2.2 Reduction in Toxicity, Mobility or Volume

This remedy would reduce the toxicity and mobility of the
contaminants and the volume of contaminated media through landfarming, and
water treatment. The majority of the organic contaminants in the
landfarmed soil would be permanently transformed, immobilized, and degraded
by biological processes. Treatment of contaminated groundwater using an
oil/water separator and activated carbon would reduce the mobility of the
contaminants and the volume of the contaminated media by removing the
contaminants from the liquids and concentrating them on the carbon.
Contaminants adsorbed onto the activated carbon would ultimately be
destroyed during the process of regenerating the carbon. The gradient
control system would also reduce the mobility of the contaminants by
containing the contaminated groundwater.

10.5.2.3 Amount of Material Treated

The volume of source area material that would be treated is
approximately 14,000 cubic yards. The volume of contaminated groundwater
that would be treated is 7,200 gallons per day for an indefinite period.
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10.5.3 Long-Term Effectiveness

The long-term effectiveness criterion addresses the residual risk
after the remedy has been implemented; the adequacy and reliability of the
controls; and the permanence of the remedy.

10.5.3.1 Residual Risk

Removing and treating the source area materials would eliminate the
potential for direct contact with contaminants in concentrations exceeding
the cleanup criteria for PAHs in these areas. These actions would also
eliminate these areas as continuing sources of groundwater contamination.
The risk associated with potential future use of contaminated groundwater,
as defined in the risk assessment, would be reduced by removal and
treatment of groundwater containing concentration of contaminants in excess
of RAOs.

Extracted water would be treated to pretreatment standards required
for discharge to the City of Buffalo POTW. The residual risks associated
with this alternative would be minimal.

10.5.3.2 Adequacy and Reliability of Controls

Since contaminated source area materials and soil would be removed
and treated, long-term controls or monitoring would not be required in
these areas. Monitoring the land farm operation would ensure that
contaminants were being effectively treated during operation of the
facility. The groundwater removal and treatment system would be operated
over the 1ife of the alternative. Groundwater monitoring would ensure that
contaminants were being contained as predicted. It would be necessary to
conduct groundwater monitoring for the 1ife of the alternative. The
extraction well pumps and groundwater treatment equipment would require
maintenance for the life of the alternative.

10.5.3.3 Permanence of Remedy
The source area materials and soil removed for treatment would be
| permanently remediated. Groundwater removal and treatment would continue
| for the 1ife of the alternative (30 years assumed), which the State of New
| York does not consider to be permanent. If replacement wells or the
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installation of additional wells were necessary, these activities would
require relatively minor additional effort and cost. The groundwater

treatment plant is enclosed and its equipment is readily replaceable if
required.

10.5.4 Compliance with ARARs

This criterion examines the alternative to determine if compliance
will be achieved for the three types of ARARs.

10.5.4.1 Chemical-Specific ARARs

Groundwater containing contaminants in concentrations in excess of
RAOs (NYS limits) would be removed and treated. Monitoring would be used
to verify continued onsite containment of the contaminated groundwater
plume under this alternative. Source area material and soil amounts

equivalent to those in Alternative 4 would be removed and treated to meet
RAOs.

10.5.4.2 Location-Specific ARARs

Section 8.3 discussed potential location-specific ARARs for the IG/WS
site and determined that there were none for the site.

10.5.4.3 Action-Specific ARARs

During installation of the controls, protection of the workers would
comply with OSHA standards. Prevention of airborne contamination by
emission control measures in the area of the site would maintain air
quality as required by the Clean Air Act. The Tandfarming would conform to
RCRA standards. Groundwater extracted to contain the groundwater plume
would meet the required discharge Timits.

10.5.5 Overall Protection of Human Health and the Environment
This criterion assesses the overall protectiveness offered by an
alternative. The evaluation considers the adequacy of protection,

elimination of risk, and achievement of the four previous evaluation
criteria.
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This alternative would offer protection to both human health and the
environment by compietely and permanently treating the source area
materials and soil containing concentrations of contaminants in excess of
the cleanup criteria, preventing continued offsite migration of the
contaminated groundwater plume, and by treating the extracted water.
Protection would be achieved at the end of the remediation period of 16
months for the soils. The time to achieve groundwater protection is
unknown. Contaminated subsurface soils would remain under the building.
The residual risks posed by this contaminated material would not be

significant, since potential future exposure routes would be eliminated by
groundwater pumping.

10.5.6 Implementability

Implementability includes three subcriteria: technical feasibility,
administrative feasibility, and the availability of the required services
and materials.

10.5.6.1 Technical Feasibility
Technical feasibility is evaluated on the basis of three parameters:

ability to construct the alternative, the reliability of the technologies
used, and ease of undertaking additional remedial actions.

. AbiTity to construct the alternative. A1l the construction
required by this alternative would be basic heavy construction
and should not pose any particular problems.

. Reliability of the technology. Excavation, pumping
decontamination, sizing, and gradient control are frequently
used alternatives that have proven effective. Landfarming has
been demonstrated in at least one full-scale application on
PAH-contaminated soil. Existing data indicate that soil
containing concentrations of total PAHs from 500 to 5000 ppm
can be treated by landfarming to reduce total PAHs to below 500
ppm. However, the presence of DNAPL or significant
concentrations of four- and five-ring PAHs might reduce the
effectiveness of the land treatment process. Laboratory and
field studies would be required during design to confirm the
effectiveness of the process under site conditions and to
determine the rate and extent of remediation expected for full-
scale operation. 0il/water separation, filtration, and carbon
adsorption have frequently been used and have been proven
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effective in treating water contaminated with organic
compounds.

. Ease of undertaking additional remedial action. It is not
anticipated that any future remedial actions would be
necessary. Future demolition of the operations building would
not be affected by any of the activities proposed under this
alternative. Additional landfarming could be implemented if
the buildings were removed. If monitoring indicated that the
gradient control system were failing to contain the contaminant
plume, implementation of another groundwater remedy or

installing additional extraction wells would not be hampered by
the existing system.

10.5.6.2 Administrative Feasibility

Access to private and City of Buffalo property may be necessary to
install the monitor wells.

10.5.6.3 Availability of Services and Materials

The construction services to implement this alternative are easily
obtained. Remedial contractors are also available with the experience
necessary to implement these remedial actions.

10.5.7 Costs

Tables 10-10 and 10-11 provide summaries of the construction and
operation and maintenance costs for Alternative 5. The construction costs,
including direct and indirect construction costs, would be approximately
$1,867,800 (Table 10-10). Continued monitoring and groundwater extraction
and treatment contribute to the 0&M costs and result in costs of $615,285
for 30 years (Table 10-11). The present worth analysis yields a total of
$2,483,085 for this alternative.

10.6 ALTERNATIVE 6: CAPPING SOURCE AREAS. IN-SITU BIOTREATMENT SOURCE
AREAS FOR SOIL AND GROUNDWATER.

Alternative 6 would consist of the following process options and
technologies:
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Construction cost estimate - Alternative 5 -
Excavate soil/ Tandfarm onsite/impermeable
barrier/pump-contain-treat groundwater (1993 §).

FENCING
Chain Link Fence (8" high) 100 LINFT $16.00 $1,600
Gate (34’ opening) 1 EA $1,200.00 $1,200
EXCAVATION 14,000 CUYD $10.00 $140,000
WELL INSTALLATION
Extraction 10 EA $9,000.00 $90,000
DECONTAMINATION
Area Construction & Equipment Rental LS $23,000
Operation 80 DAY $62.50 $5,000
Washwater Disposal (800 gpd) 40,000 GAL $0.10 $4,000
GROUNDWATER TREATMENT
Treatment Equipment LS $30,000
Piping LS $45,000
Electric LS $ 5,000
LANDFARM
SITE WORK/EQUIPMENT
Earth Moving LS $300,000
Drainage/irrigation/Fencing LS $200,000
Soil Loading LS $40,000
Building LS $40,000
Tilling Equipment LS $150,000
MOBILIZATION/DEMOBILIZATION $20,000
CONTINGENCIES
Bid Contingencies $150,000
Scope Contingencies $203,000

ALLOWANCES

Permitting/Legal

$75,000
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Table 10-10. Construction cost estimate - Alternative 5 -
Excavate soil/landfarm onsite/impermeable
barrier/pump-contain-treat groundwater (1993 §).

Engineering
Design/Treatment $150,000
Design/Landfarm $120,000

Construction Services $150,000
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Table 10-11. 0 & M costs and present worth estimate - Alternative 5 -
Excavate soil/landfarm and onsite/impermeable barrier/pump-
contain-treat groundwater (1993 §).

INCINERATION/TREATMENT

GROUNDWATER MONITORING

Sample Collection

Years 1-30 (bimonthly) 30/yr MANDAYS $600.00 $540,000

Sample Analysis/Report

First Year (bimonthty) 12/yr EA $1,000.00 $12,000
Years 2-5 {quarterly) 8fyr EA $1,000.00 $32,000
Years 6-30 (biannuaily) 4fyr EA $1,000.00 $100,000
ELECTRIC POWER 30 YR $8,000 $240,000

LANDFARM (Year 1)

Operating Labor Ls $15,000
Analytical Costs LS $15,000
Utilities and Supplies LS $10,000
Oversight and Supervision LS $ 5,000

EQUIPMENT REPLACEMENT COSTS

Years 1-30 30 YR $5,000 $ 150,000
Year 15 LS $25,000

TOTAL O & M COSTS Present worth annual interest $615,285
rate @5.0%

TOTAL CONSTRUCTION COSTS (from Table 10-12 $1,867,800




10-57
. Caps to contain the source area contaminants

. In-situ biotreatment (biosparging/bioventing) source areas for
soil and groundwater

. Groundwater monitoring and use restriction, land use
restrictions, and fencing

A biosparging/bioventing system would be used in this alternative for
biotreatment of groundwater and soil over the whole site. Biosparging is
an aeration process designed to deliver oxygen to the subsurface for use by
indigenous bacteria to degrade hydrocarbons. Bench-scale testing would be
employed to determine the effectiveness of biotreatment and pilot testing
would be accomplished to determine site-specific radius of influence and
effectiveness. For the purposes of this evaluation, it is assumed that 55
sparge points (Figures 10-6 and 10-7) would be installed along the
upgradient and downgradient of the site to a depth of 20 feet, just above
the surface of the clay layer. A soil venting recovery system would be
installed in horizontal trenches above the water table to capture the
injected air and hydrocarbon vapors generated from the biosparging system.
The area would then be covered with the cap preventing short circuiting.
The system would include a vapor phase activated carbon system, air
compressor {(for injection air and soil vapor recovery pump). The
horizontal soil venting system would be operated to ensure that all the
injected air is recovered.

The intent of the remedial design of Alternative 6 is to minimize the
actual volatilization and concentrate on oxygen stimulated biodegradation
of the hydrocarbons in situ.

Capping would also isolate the source area to prevent contact with
contaminants, control erosion, and mitigate infiltration and volatilization
from contaminated waste during in-situ air sparging treatment.

Alternative 6 would fulfill the objectives of Category 3 of the SARA
guidance categories for the source areas. Alternative 6 would fulfill the
objectives of Categories 2 and 3 of the SARA guidance for the contaminated
groundwater. Treating the contaminated groundwater in situ would reduce
the toxicity and volume of the contaminated material.
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10.6.1 Short-Term Effectiveness
This criterion refers to the protectiveness an alternative offers to
the community and workers during the remediation period, as well as the

environmental impacts and the time required to meet the remedial action
objectives.

10.6.1.1 Protection of the Community and Workers

Normal construction hazards would be associated with the construction
of the caps and wells. Fencing or temporary barriers would be installed
around the site to protect the community during construction by preventing
access to unauthorized personnel. All wells would be enclosed in lock
boxes to prevent unauthorized access. Source area contaminated fugitive
dust and/or volatile organic vapors monitoring and control would be
required of the construction contractor. A site safety plan would be
prepared prior to initiating construction and compliance enforced. In
conformance with OSHA regulations, all required site workers would be
health and safety trained, required to wear appropriate protective
equipment, and would be enrolled in a medical monitoring program.

10.6.1.2 Environmental Impacts

No significant environmental impacts would be expected during the
construction of this alternative. Although investigations at the site have
not identified any significant near-surface contamination in the area of
the migrating sources, suitable dust control measures would be implemented
as a precautionary measure during the source area regarding operations.

10.6.1.3 Time to Achieve Remedial Response Objectives

The time estimated for design and installation of the caps and in
situ biotreatment is eight to nine months. The remedial objectives for the
source areas and groundwater would require an extended time period, and
would be achieved when monitoring confirmed that contaminant concentrations
in groundwater were reduced to Tevels below RAOs. The presence of DNAPL
and heavier, more recalcitrant PAHs will extend the remediation span. The
time estimated for well instailation and system debugging is 12 to 18
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months. However, the time required to achieve NYS standards for the
groundwater is unknown (and perhaps not feasible, requiring ACLs).

10.6.2 Reduction in Toxicity, Mobility, or Volume

This criterion reflects the statutory preference for treatment
alternatives above nontreatment alternatives. The factors addressed
include the treatment itself (process, irreversibility, the amount of
hazardous materials to be treated, the quantity of treatment residuals),
and the reduction in toxicity, mobility or volume of the contaminants.

10.6.2.1 Treatment

The contaminated media treated under this alternative would be the
source areas and groundwater.

10.6.2.2 Reduction in Toxicity, Mobility or Volume

In-situ biotreatment treats the soil and groundwater of the source
area, thereby reducing their toxicity. The most mobile, and some of the
more toxic, contaminants of concern (e.g., benzene) are the most amenable
to biodegradation.

This alternative does not include a gradient control technology, so
contaminant migration in groundwater would continue until source area
remediation was complete. The mobility of the contaminants in the source

areas would be indirectly reduced by the use of caps to reduce surface
infiltration.

10.6.2.3 Amount of Material Contained or Treated

The area of the source area caps would be 13,000 square yards.
Approximately 14,000 cubic yards of soil would be treated.

10.6.3 Long-Term Effectiveness

The long-term effectiveness of an alternative pertains to the risks
remaining following the remedial action. Three factors to be considered
are the magnitude of the residual risks, the adequacy and reliability of
the controls, and the permanence of the remedy.
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10.6.3.1 Residual Risk

Capping the source areas would minimize the potential for direct
contact with contaminants in those areas. The risk associated with
potential future use of contaminated groundwater as defined in the risk
assessment would be reduced by bio-treatment of groundwater containing
concentrations of contaminants in excess of RAOs, if feasible. Migration-
of groundwater contamination is not directly addressed. The contaminated
groundwater would continue to move into the creek for an extended time
period. No estimate for the time period can be given at this time.

10.6.3.2 Adequacy and Reliability of Controls

The source area caps and groundwater and soil in-situ biotreatment
would be the main controls of this alternative, while monitoring and land
use restrictions would play a subordinate role. The caps would adequately
reduce the potential for contact with source area contaminants and would
minimize surface infiltration. Groundwater monitoring would ensure that
both main controls were working as designed. Land use restrictions would
limit future use of the site so that the caps would not be breached and
contaminated subsurface soil would not be disturbed. Groundwater
monitoring would be necessary for the 1ife of the alternative and the in-
situ bio-treatment system would also have to be operated for the life of
the alternative. The air injection wells, air compressor/blower and

plumbing, and the caps would have to be maintained for the life of the
alternative.

10.6.3.3 Permanence of Remedy

If the gravel and clay caps were properly designed and maintained,
they would be able to adequately isolate the source areas for the life of
this remedy. The cost of replacing damaged caps, if necessary, would be
relatively small. If replacement of blowers or the installation of

additional wells were necessary, these activities would require relatively
minor additional effort and cost.
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10.6.4 Compliance with ARARs
This criterion examines the alternative to determine if compliance
will be achieved for the three types of ARARs.

10.6.4.1 Chemical-Specific ARARs

Groundwater and soil containing contaminants in concentrations over
RAOs are treated. Monitoring would be used to verify continued
biodegradation of the contaminated groundwater plume under this
alternative. Direct DNAPL removal would not be accomplished.

10.6.4.2 Location-Specific ARARs

Section 8.3 discussed potential location-specific ARARs for the IG/WS
site and determined that there were none for the site.

10.6.4.3 Action-Specific ARARs

During installation of the controls, protection of the workers would
comply with OSHA standards. Prevention of airborne contamination by dust
control and capping would maintain air quality, as required by the Clean
Air Act. Closure and post-closure would conform to RCRA standards.

10.6.5 OQOverall Protection of Human Health and the Environment

This criterion assesses the overall protectiveness offered by an
alternative. The evaluation considers the adequacy of protection,
elimination of risk, and achievement of the four previous evaluation
criteria.

This alternative would offer protection to both human health and the
environment by minimizing potential contact with the source area wastes and
contaminated groundwater and permanently treating source areas/soil and
groundwater. Protection by capping would be achieved at the end of the
construction period of 12 months for the source areas. The time to achieve

| protection for the groundwater is unknown, if feasible. Therefore,
| residual risks associated with the groundwater migration prior to the
| bioremediation becoming fully effective would exist.
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10.6.6 Implementability

Implementability includes three subcriteria: technical feasibility,
administrative feasibility, and the availability of the required services
and materials.

10.6.6.1 Technical Feasibility
Technical feasibility is evaluated on the basis of three parameters:

ability to construct the alternative, the reliability of the technologies
used, and ease of undertaking additional remedial actions.

. Ability to construct the alternative. A1l the construction
required by this alternative would be basic heavy construction
and should not pose any particular problems.

. Reliability of the technology. Capping and is an effective and
frequently used technology. Bioremediation is not proven for
coal tar-contaminated sites, but remediation of associated
compounds and pilot testing has been favorable.

. Ease of undertaking additional remedial actions. It is not
anticipated that any further remedial actions would be
necessary. If the operations building were eventually
demolished, the source area caps might have to be extended to
include the portion of the site currently occupied by this
building, requiring minimal additional effort. If monitoring
indicated that the in-situ biotreatment system was failing to
contain the contaminant plume onsite, implementation of another
groundwater remedy or installing additional extraction wells
would not be hampered by the existing system.

10.6.6.2 Administrative Feasibility
Installing the additional extraction and monitoring wells would

require access to private property. Land use restrictions would also be
required and might be difficult to implement.

10.6.6.3 Availability of Services and Materials
The material, equipment, and personnel for constructing the concrete
caps would be readily available in Buffalo. The construction, well

drilling, and plumbing services necessary to implement this alternative
could be easily obtained.



10-65

10.6.7 Costs

Tables 10-12 and 10-13 provide summaries of the construction and
operation and maintenance costs for Alternative 6. The construction costs,
including direct and indirect construction costs, would be approximately
$773,800 (Table 10-12). Continued monitoring, cap maintenance, and
groundwater extraction and treatment contribute to the 08M costs and result
in a cost of $586,700 for 30 years (Table 10-13). The present worth
analysis yields a total of $1,320,500 for this alternative.

10.7 ALTERNATIVE 7: CAPPING SOURCE AREAS. IN-SITU BIOTREATMENT SOURCE
AREAS FOR SOIL AND GROUNDWATER/INSTALL IMPERMEABLE BARRIER,
EXTRACTION WELLS WITH GROUNDWATER TREATMENT SYSTEM

Alternative 7 would consist of the following process options and
technologies:

Caps to contain the source area contaminants
. In-situ biotreatment soil of soil and groundwater

. A sheet piling vertical barrier wall for gradient control in
source area

. Extraction wells for gradient control and removal of the
contaminated groundwater

. Treatment of liquids from extracted groundwater using oil-water
separation, filtration, and carbon adsorption

Alternative 7 will include treatment technologies in Alternative 6
enhanced with the installation of impermeable sheet piling and extraction
wells for DNAPL migration and gradient control and removal of the
contaminated groundwater.

Alternative 7 would fulfill the objectives of Categories 2 and 3 of
the SARA guidance categories for the source areas and the groundwater.
Capping is used to isolate the source area to prevent surface water
interaction, control erosion, and mitigate volatilization from contaminated
waste. Treatment of the source area materials would permanently reduce the
toxicity, mobility, and volume of contaminants in the source area
materials. Extracting and treating the contaminated groundwater enhanced
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Table 10-12. Construction cost estimate - Alternative 6 - Cap source

areas/in-situ biotreatment source areas for soil and

groundwater.

FENCING

Chain Link Fence (8" high) 100 LIN FT $16.00 $1,600

Gate (34' opening) 1 EA $1,200.00 $1,200
SOIL BORING (@12' depth) 12 EA $1,000.00 $12,000
CAPPING 12,620 SQFT $22.00 $278,000
WELL INSTALLATION

Air Injection well 10 EA $1,500.00 $15,000
SOIL VENTING RECOVERY SYSTEM

Well Vent 600 FT $80.00 $48,000

Carbon EA $10,000 $10,000

Blower EA $5,000.00 $5,000

Air Piping 3,000 FT $20.00 $60,000

Installation LS $18,000
DECONTAMINATION LS $20,000
MOBILIZATION/DEMOBILIZATION $10,000
CONTINGENCIES

Bid Contingencies $72,000

Scope Contingencies $72,000
ALLOWANCES

Permitting/Legal $24,000

Engineering

Design $48,000
Construction Services $39,000
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0 & M costs and present worth estimate - Alternative 6 -

Cap source areas/in-situ biotreatment source areas for soil

and groundwater.

INCINERATION/TREATMENT

GROUNDWATER MONITORING

Sample Collection/Cap Inspection

rate @5.0%

Years 1-30 (bimonthly) 30fyr MANDAYS $600.00 $540,000
Sample Analysis/Report
First Year (bimonthly) 12/yr EA $1,000.00 $12,000
Years 2-5 (quarterly) 8fyr EA $1,000.00 $32,000
Years 6-30 (biannually) 4fyr EA $1,000.00 $100,000
CAP REPAIR LS $15,000
ELECTRICAL POWER (15 HP) 30 YR $8,000 $240,000
EQUIPMENT REPLACEMENT COSTS
Year § 30 YR $5,000 $150,000
Year 15 LS $25,000
TOTAL O & M COSTS Present worth annual interest $586,700

TOTAL CONSTRUCTION COSTS (from Table 10-18

$733,800
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with in-situ bioremediation would reduce the toxicity and volume of the
contaminated material. Alternative 7 would fulfill the objectives of
Categories 2 and 3 of the SARA guidance for the contaminated groundwater.

10.7.1 Protection of the Community and Site Workers

Normal construction hazards would be associated with the construction
of the cap, sheet piling wall and required wells. Some of the remedial
activities to be conducted on property would require erection of temporary
barriers to prevent unauthorized access to the work areas. Contaminants
(especially volatile organic contaminants) might be released during
installation of cap and sheet piling wall, well drilling, and groundwater
treatment activities. Monitoring and control of these releases would be
required of the construction contractor. A1l wells would be enclosed in
lock boxes to prevent unauthorized access. A site safety plan would be
prepared prior to initiating activities and compliance enforced. In
conformance with OSHA regulations, all required workers would be health and
safety trained, required to wear appropriate protective equipment, and
would be enrolled in a medical monitoring program.

10.7.1.2 Environmental Impacts

No significant environmental impacts would be expected during the
implementation of this alternative. Suitable controls would be implemented
to prevent releases of volatile organics and contaminated fugitive dust
during remedial activities. The groundwater treatment system is enclosed
to prevent volatilization of contaminants.

10.7.1.3 Time to Achieve Remedial Action Objectives

The remedial action objectives for the source areas would be
accomplished when treatment of the source areas is completed. The
treatment is estimated to a minimum of 12 months. The remedial action
objectives for the groundwater would be achieved when monitoring confirmed
that contaminant concentrations in groundwater were reduced below RAOs.
The time estimated for well installation, system debugging, and
establishing gradient control is 12 to 18 months. However, the time
required to achieve RAOs for the groundwater is unknown.
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10.7.2 Reduction in Toxicity, Mobility, or Volume

This criterion reflects the statutory preference for treatment
alternatives above nontreatment alternatives. The factors addressed
include the treatment itself (the process used, its irreversibility, the
amount of hazardous materials to be treated, and the quantity of treatment
residuals), and the reduction in toxicity, mobility, or volume of the
contaminants.

10.7.2.1 Treatment

The contaminants in the groundwater would be treated by the
groundwater treatment plant and the in-situ biotreatment process. These
processes are irreversible. The treatment plant would generate three
treatment residuals: DNAPL, used filters and spent activated carbon, which
would be disposed of according to the appropriate regulations.

10.7.2.2 Reduction in Toxicity, Mobility, or Volume

This remedy would reduce the toxicity and mobility of the
contaminants through in-situ and ex-situ water treatment. DNAPL recovery
by extraction well pumping will reduce existing toxicity and remove the
source for future groundwater contamination volume. Treatment of
contaminated groundwater using filter and activated carbon would reduce the
mobility of the contaminants from the liquids and concentrate them on the
filter and carbon. Contaminants adsorbed onto the activated carbon would
ultimately be destroyed during the process of regenerating the carbon.
In-situ biotreatment would remove and destroy dissolved contaminants
through biological processes. The extraction well system would also
indirectly reduce the mobility of the contaminants by containing the
contaminated groundwater. In addition, the mobility of the contaminants
in the source areas would be indirectly reduced by the use of caps to
reduce surface infiltration.

10.7.2.3 Amount of Material Treated

The volume of source area material that would be treated is 14,000
cubic yards, while the volume of contaminated groundwater that would be
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treated in the on-site treatment system is up to 7,200 gallons per day for
30 years.

10.7.3 Long-term Effectiveness

The long-term effectiveness criterion addresses the residual risk
after the remedy has been implemented, the adequacy and reliability of the
controls, and the permanence of the remedy.

10.7.3.1 Residual Risk

The caps would adequately reduce the potential for contact with
source area contaminants and would minimize surface infiltration. Treating
the source area materials and soil would eliminate the potential for direct
contact with contaminants in concentrations exceeding the cleanup criteria.
These actions would also eliminate these areas as continuing sources of
groundwater contamination. The risk associated with potential future use
of contaminated groundwater as defined in the risk assessment would be
reduced by removal and treatment of groundwater containing concentrations
of contaminants in excess of RAOs. Extracted water would be treated to
required discharge standards.

10.7.3.2 Adequacy and Reliability of Controls

Since contaminated source area materials would be treated, no long-
term controls or monitoring would be required in these areas. The
groundwater removal and treatment system would be operated over the life of
the alternative. Groundwater monitoring would ensure that contaminants
were being contained as predicted. It would be necessary to conduct
groundwater monitoring for the life of the alternative. Three soil borings
would be drilled at scheduled intervals during in-situ biotreatment and
sampled to evaluate the effectiveness of the process. The cap, sheet
piling walls, extraction wells, air injection wells, and groundwater

removal and treatment equipment would require maintenance for the Tife of
the alternative.
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10.7.3.3 Permanence of Remedy

The source area materials and the groundwater removed for treatment
would be permanently remediated. The in-situ bioremediation process should
enhance the effectiveness of the pump and treat portion of this project.
If replacement wells or the installation of additional wells were
necessary, these activities would require relatively minor additional
effort and cost. The groundwater treatment system is enclosed and its
equipment is readily replaceable, if required.

10.7.4 Compliance with ARARs

This criterion examines the alternative to determine if compliance
will be achieved for the three types of ARARs.

10.7.4.1 Chemical-Specific ARARs.

Groundwater containing contaminants in concentrations in excess of
RAOs would be removed and treated. Soil would be treated by bioremediation
to RAOs. Monitoring would be used to verify continued onsite containment
and treatment of the contaminated groundwater plume under this alternative.

10.7.4.2 Location-Specific ARARs

Section 8.3 discussed potential location-specific ARARs for the IG/WS
site and determined that there were none for the site.

10.7.4.3 Action-Specific ARARs

During installation of the controls, protection of the workers would
comply with OSHA standards. Prevention of airborne contamination by
emission control measures would maintain air quality as required by the
Clean Air Act. Closure and post-closure would conform to RCRA standards.
Groundwater extracted to contain the groundwater plume would meet the
discharge Timits agreed to in the pretreatment agreement with the City of

Buffalo, as is required by the National Pretreatment Standards of the Clean
Water Act.
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10.7.5 Overall Protection of Human Health and the Environment

This criterion assesses the overall protectiveness offered by an
alternative. The evaluation considers the adequacy of protection,
elimination of risk, and achievement of the four previous evaluation
criteria.

This alternative would offer protection to both human health and the
environment by completely and permanently treating the source area wastes
containing concentrations of contaminants in excess of the cleanup
criteria, preventing continued offsite migration of the contaminated
groundwater plume, and by treating the extracted water. Protection would
be achieved at the end of the remediation period for a minimum of one year
for the source areas. The time to achieve protection for the groundwater
is unknown, if feasible. Heavier, relatively non-biodegradable PAHs would
remain in the source areas and soil for a longer period than lighter PAHs
and VOCs. However, the immobility of these compounds precludes risk to
human health at this site.

10.7.6 Implementability

Implementability includes three subcriteria: technical feasibility,
administrative feasibility, and the availability of the required services
and materials.

10.7.6.1 Technical Feasibility

Technical feasibility is evaluated on the basis of three parameters:
ability to construct the alternative, the reliability of the technologies
used, and ease of undertaking additional remedial actions.

. Ability to construct the alternative. Al1 the construction
required by this alternative would be basic heavy construction
and should not pose any particular problems.

. Reliability of the technology. Capping, barrier wall, and
gradient control are frequently used alternatives that have
proven effective. 0il/water separation, filtration, and carbon
adsorption have frequently been used and have been proven
effective in treating water contaminated with organic
compounds. In-situ biotreatment enhancement has not been
demonstrated for sites containing coal tar waste. However,
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biotreatment has been demonstrated to remediate coal tar
constituents and will be used to accelerate remediation at the
site in this alternative.

. Ease of undertaking additional remedial actions. It is not
anticipated that any future remedial actions would be
necessary. Future demolition of the operations building would
not be affected by any of the activities proposed under this
alternative. If monitoring indicated that the gradient control
system were failing to contain the contaminant plume,
implementation of another groundwater remedy or installing

additional extraction wells would not be hampered by the
existing system.

10.7.6.2 Administrative Feasibility.

Access to private and City of Buffalo property would be necessary to
install the monitoring, injection, and extraction wells and necessary
plumbing, and to complete the source area excavations.

10.7.6.3 Availability of Services and Materials

The construction services to implement this alternative are easily
obtained. Remedial contractors are also available with the experience
necessary to implement these remedial actions.

10.7.7 Costs

Tables 10-14 and 10-15 provide summaries of the construction and
operation and maintenance costs for Alternative 7. The construction costs,
including direct and indirect construction costs, would be approximately
$1,196,800 (Table 10-14). Continued monitoring and groundwater extraction,
injection, and treatment for 30 years contribute to the 0&M costs of
$800,000 (Table 10-15). The present worth analysis yields a total of
$1,996,800 for this alternative.
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Construction cost estimate - Alternative 7 - Cap source areas/in-

situ biotreatment source areas for soil and groundwater/

impermeable barrier, extraction wells with groundwater treatment

(1993 §).
FENCING
Chain Link Fence (8" high) 100 LINFT $16.00 $1,600
Gate (34' opening) 1 EA $1,200.00 $1,200
Sheet Piling 10,000 SQFT $15.00 $150,000
SOIL BORING (@12’ depth) 12 EA $1,000.00 $12,000
CAPPING 12,620 SQYD $22.00 $278,000
WELL INSTALLATION
Extraction 10 EA $5,000.00 $50,000
Air Injection Well 10 EA $1,500.00 $15,000
SOIL VENTING RECOVERY SYSTEM
Vent Trench 600 FT $80.00 $48,000
Carbon EA $10,000 $10,000
Blower EA $5,000.00 $5,000
Piping 3000 FT $26.67 $80,000
Installation LS $18,000
GROUNDWATER TREATMENT
Treatment Equipment LS $30,000
Piping LS $45,000
Electric LS $5,000
DECONTAMINATION LS $20,000
MOBILIZATION/DEMOBILIZATION $10,000
CONTINGENCIES
Bid Contingencies $117,000
Scope Contingencies $117,000
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Table 10-14. Construction cost estimate - Alternative 7 - Cap source

areas/in-site biotreatment source areas for soil and

groundwater/impermeable barrier, extraction wells with

groundwater treatment (1993 $) (continued).

ALLOWANCES
Permitting/Legal $40,000
Engineering ‘
Design $80,000
Construction Services $64,000

Allowances Subtotal
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Table 10-15. 0 & M costs and present worth estimate - Alternative 7 - Cap
source areas/in-situ biotreatment source areas for soil and

groundwater/impermeable barrier, extraction wells with
groundwater treatment (1993 §).

GROUNDWATER MONITORING

Sample Collection/Cap Inspection

rate @ 5.0%

Years 1 to 30 (bimonthly) 30/yr MANDAYS $600.00 $540,000
Sample Analysis/Report
First Year (bimonthly) 12/yr EA $1,000.00 $12,000
Years 2-5 (quarterly) 8fyr EA $1,000.00 $32,000
Years 6-30 (biannually) 4fyr EA $1,000.00 $100,000
CAP REPAIR Ls $15,000
ELECTRICAL POWER (30 HP) 30 YR $16,000 $480,000
EQUIPMENT REPLACEMENT COSTS (Incl. GAC)
Year 5 30 LS $10,000 $300,000
Year 15 LS $50,000
TOTAL O & M COSTS Present worth annual interest $800,000

TOTAL CONSTRUCTION COSTS (from Table 10-20)

$1,196,800
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11 COMPARATIVE EVALUATION OF ALTERNATIVES

The purpose of this section is to compare the remedial alternatives
on the basis of the evaluation criteria developed and discussed in Chapter
10. These criteria include overall protection of human health and the
environment; short-term effectiveness; reduction of toxicity, mobility, or
volume; long-term effectiveness and permanence; compliance with ARARs;
implementability; and cost. In order to facilitate the comparison of the
alternatives, a summary of the detailed evaluation performed in Chapter 10
is provided in Table 11-1.

The no action alternative is not included in the comparisons in the
following sections, since it would not meet any of the remedial action
objectives. All six of the remaining alternatives would meet the goals and
objectives of the remedial action as stated in Chapter 10. A cost

sensitivity analysis of the alternatives is included at the end of this
chapter.

11.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The excavation/offsite disposal Alternatives 4 and 5 offer the most
long-term effectiveness for the source areas and soils, as they are removed
and incinerated or landfilled offsite. However, waste material would
remain below the water table and buildings for these alternatives. The
alternatives incorporating capping (2, 3, 6 and 7) would not immediately
remove long-term residual risk; however, they would protect human health
and the environment by minimizing the potential for contact (Tand use
restrictions would be required to maintain the caps). Alternatives 7 to
10, incorporating in-situ biotreatment, would accelerate the degradation of
contaminants, thus reducing residual risk.

Groundwater monitoring and use restrictions would be incorporated
with all alternatives. The alternatives 3, 4, 5, and 7 utilizing
extraction wells for gradient control with a vertical barrier for enhanced
capture and NAPL control, including those with infiltration reduction by
capping, would minimize migration of contaminants from the source area.

The remaining alternatives would eventually eliminate residual risk
associated with groundwater containing contaminants in excess of cleanup
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levels through enhanced or natural bioremediation. Contaminant migration
is limited by subsurface geology and the Scajaquada Creek. Even with
active extraction and treatment for groundwater and NAPL, remediation will
require a lengthy time span.

11.2 SHORT-TERM EFFECTIVENESS

Normal construction hazards would be associated with the
implementation of all six alternatives. A1l six alternatives would use
refencing and temporary barriers to prevent unauthorized access and would
implement emission control measures, as necessary, to prevent releases
during construction/excavation activities. Alternatives 4 and 5 would also
require runon and runoff controls to prevent releases due to surface water
runoff or infiltration during excavation and materials handling. Initial
releases of volatile organics during landfarming of soil under Alternative
5 are not anticipated to be significant, based on existing data, but would
be controlled in compliance with applicable air quality regulations. A1l
work under all the alternatives would be conducted in conformance with OSHA
regulations to protect onsite workers.

Alternatives 2, 3, 6, and 7 would require two months to complete
construction of the cap, while Alternative 4 would take four to six months
to complete construction and/or removal and offsite transport of the source
area materials and soil. Landfarming of the soil under Alternative 5 would
be completed in a minimum of 12 to 16 months. Under Alternatives 2, and 6,
which rely on natural mechanisms to contain the groundwater plume, RAOs
would be met once groundwater use restrictions were implemented and
monitoring confirmed that the contaminant plume was being contained and
degraded. Alternatives 3 through 5, and 7, which use gradient control to
contain the plume, would require 18 months of groundwater monitoring to
confirm that the capture zones of the extraction wells had reached their
maximum extent and that the contaminant plume was not migrating and being
remediated. The time required to reduce contaminant concentrations in
groundwater to below RAOs under these alternatives is unknown.
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11.3 REDUCTION OF TOXICITY, MOBILITY OR VOLUME

Alternatives 4, and 5, which would involve removal of the source area
materials and soil, would result in complete removal of the organic
contaminants and would permanently reduce the toxicity, volume, and
mobility of these media containing concentrations of contaminants above the
cleanup levels. Under Alternative 5, the toxicity, mobility, and volume of
contaminated soil would be reduced by landfarming. The groundwater
treatment system would also be used in Alternatives 3 through 4,5, and 7 to
reduce the mobility and toxicity of contaminants in the groundwater
extracted for gradient control. The volume of contaminated water would, in
all cases, be reduced by treatment. In-situ biotreatment under
Alternatives 6 and 7 would also enhance the reduction of the toxicity,
mobility, and volume of the contaminated groundwater. The gradient control
measures under Alternatives 3 through 5, and 7 would reduce the mobility of
the contaminants by controlling the direction of the groundwater flow.
Wastes generated by the treatment processes would include recovered oil,
spent carbon, filters from the water treatment system, and ash from
incineration. Alternatives 2 and 6, with surface capping and no gradient
control, would reduce the contaminant mobility by limiting infiltration
through contaminated soil.

11.4 LONG-TERM EFFECTIVENESS AND PERMANENCE

A1l six active alternatives would remediate the site and reduce
residual risks to some degree. All alternatives also would minimize the
potential for contact with the source area contaminants by removing these
areas or covering them with caps. Alternative 4 would permanently remove
the organic contaminants in the excavated source areas by incineration.
Landfarming of the contaminated soil under Alternative 5 should reduce
organic contaminant concentrations below cleanup levels. Under most
alternatives, groundwater use restrictions would minimize the risk
associated with potential future use of the groundwater as a drinking water
source. Residual risk associated with contaminants in offsite groundwater

in excess of ACLs would eventually be eliminated by removal and treatment
under Alternatives 3, 4, 5, and 7.
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Alternatives 3 and 7 would require the most long-term control
measures, including groundwater monitoring, maintenance of the caps and
gradient control/water treatment system, and enforcement of land and
groundwater use restrictions. These activities would be required
throughout the Tife of the alternatives to ensure that remediation measures
continued to be effective. Long-term groundwater monitoring would be
required under all alternatives. Alternatives 3, 4, 5, and 7 would also
require maintenance of the gradient control/water treatment system.
Alternatives 6 and 7 would require maintenance of the in-situ biotreatment
system. Monitoring of the landfarm during operation of the facility would
be required under Alternative 5.

Future remedial action might be required under Alternative 2, under
which, the source area materials would be contained rather than permanently
removed and treated. In addition, under Alternative 6, the contaminant
migration in the groundwater would be monitored, rather than controlled.
Future conditions might require additional remedial actions to be taken to
address the source area materials and groundwater in these cases.

11.5 COMPLIANCE WITH ARARs

With the exception of Alternative 2, all the alternatives would
actively reduce contaminant concentrations in the offsite groundwater below
RAOs. The six alternatives would comply with all other state and federal
ARARs. Requirements regarding application of HALs and NRLs to remediation
of the groundwater would be considered remediation goals.

11.6 IMPLEMENTABILITY

A1l the alternatives would be labor intensive, but construction
activities would be routine. The necessary equipment, materials, workers,
and specialists required to implement all the alternatives are readily
available. With the exception of Alternatives 5 through 7, all the
alternatives involve technologies that have been fully demonstrated and
proven effective for the site media and contaminants. Alternatives 6 and 7
include in-situ biotreatment enhancement, which has not been demonstrated
for sites containing coal tar wastes. Alternative 5 includes landfarming
of soils. Although this technology has been demonstrated in full-scale
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applications on PAH-contaminated soil, the presence of DNAPL, or
significant concentrations of four- and five-ring PAHs, might reduce the
effectiveness of biodegradation processes. Therefore, both in-situ
biotreatment and landfarming would require laboratory and field studies to
demonstrate their effectiveness under site conditions.

Administratively, all the alternatives would be implementable. All
six alternatives might require access to City and private property. Land
use and groundwater use restrictions would be required for all
alternatives. A1l the alternatives would require coordination with a
variety of federal, state, and local authorities, including USEPA, NYSDEC,
and the City of Buffalo. A1l six alternatives would be compatible with
future remedial action at the site.

11.7 COSTS

The present worth costs range from a low of $730,640 for
Alternative 2, to a high of $5,960,800 for Alternative 4. These present-
worth costs were based on a 30-year service period and an annual discount
rate of five percent. A cost sensitivity analysis based on varying
discount rates and remedial activities is provided in Section 11.8.

11.8 COST SENSITIVITY ANALYSIS

The cost estimates prepared for each remedial action alternative
involve approximations, assumptions, estimations, interpretations, and
engineering judgment. In most cases, one or two key variables have a
significant impact on the total present worth of an alternative. The
purpose of a sensitivity analysis is to evaluate the impact of these key
parameters on the total present worth by varying them, while holding all
other factors constant. The cost of incinerating the source areas/soil at
an offsite RCRA hazardous waste incinerator was also evaluated for
comparison with the offsite fuels blending Alternative (4). The following
paragraphs discuss the results of the sensitivity analysis for each of the
remedial action alternatives. Since no costs are associated with the no-

action alternative, the cost sensitivity analysis is not applicable to this
alternative.
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This sensitivity analysis included an evaluation of the impact of the
volume of groundwater to be pumped and treated. These changes had no
effect on Alternatives 2 and 6, which include no groundwater treatment.
Alternatives 3 through 5, and 7, however, were not significantly affected
by varying the volume of groundwater to be treated. These little changes
were primarily due to the 0&M costs for only low volumes of groundwater to
be treated. Reducing and increasing the amount of groundwater to be
removed and treated did not alter the relative ranking of the alternatives.

Alternatives which included long-term 0&M costs associated with
treatment of soil were most affected by the changes. The original cost
estimates were based on the assumption that 14,000 cubic yards of
contaminated source area material and soil debris would be excavated. The
cost sensitivity analysis evaluated the impact of the volume of excavated
material on the total present worth of the alternatives. For the
alternatives involving landfarming of soil and source area (Alternative 5),
the volumes of source area material and soil were both the same, so the
proportion of soil to source area materials remained constant. Only the
costs of Alternative 4 were affected by varying the source area/soil
volumes. Increasing or decreasing the source area/soil volume caused large
changes in the present worth of this alternative. This can be attributed
to the relatively high cost for excavation and offsite
incineration/landfarming of the material. Altering the volume of source
area material and soil to be excavated and treated did not affect the
relative ranking of the alternative with respect to cost.

Also considered in this cost analysis was the cost of offsite
incineration of contaminated source area materials at a RCRA facility,
instead of in a coal-fired utility boiler. This option affected
Alternative 4. The impact of this option increases the present worth cost
of alternative 4 by almost 4 1/2 times. This would not alter the relative

cost ranking of the alternatives, Alternative 4 is still the most
expensive.



