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EXECUTIVE SUMMARY

ERM-Northeast (ERM) completed a Phase I (Development of
Alternatives), Phase II (Preliminary Screening of Alternatives) and
Phase III (Detailed Analysis of Alternatives) Feasibility Study
(FS) for the New York State Department of Environmental
Conservation (NYSDEC) at the Van Der Horst Corporaticn Plant No. 1
chrome plating facility in Olean, New York. The Feasibility Study
was conducted in general accerdance with: 1) " United States
Environmental Protection Agency (USEPA) Guidance for Conducting
Remedial Investigation/Feasibility Studies Under CERCLA", October
1888; and 2) the May 15, 1990 NYSDEC TAGM entitled, "Selection of

Remedial Actions at Inactive Hazardous Waste Sites".

The initial phase involved the identification of broadly
defined general response actions, where a response is deemed
necessary to protect public health or the environment based on the
Remedial Investigation (RI) risk assessment. Technologies for each
general response action were identified and preliminarily screened
solely on the basis of their effectiveness and technical
feasibility. The technologies that were retained through this
initial screening process were then used to develop media-specific

remedial alternatives for the Plant No. 1 site.
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The second phase screening involved evaluating these media-
specific remedial alternatives primarily on the basis of
effectiveness and implementability. Those alternatives passing
this second phase of screening were assembled into ten  (10)
comprehensive remedial alternatives for the contaminated media at
the site. A laboratory Treatability Study was then conducted to
better identify those alternatives that would be effective in
treating the actual soil and ground water at the site. Based on
the results of the Treatability Study, three of the ten
comprehensive alternatives were found toc be ineffective in
addressing the site-specific so0il conditions (1.e., those
alternatives involving soil washing). The remaining seven (7)

comprehensive alternatives then underwent a detailed evaluation

during the Phase III FS.

During the Phase III FS, the potential remedial alternatives
were subjected to a detailed gquantitative evaluation which
considered: 1) Overall protection of human health and the
environment; 2) Compliance with New York State Standards, Criteria
and Guidance (SCGs); 3) Long-term effectiveness and performance;
4) Reduction of toxicity, mobility, and volume: 5) Short~term
effectiveness; 6) Implementability; and 7) Cost. Alternatives
were then compared to select the most environmentally sound and
cost-effective remedial action for the Van Der Horst Plant No. 1
site. State and Community acceptance of the results of the Phase

ii
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IIT FS, and the potential for combining some aspects of the
remedial technologies at the two separated plants (i.e., Nos. 1 and

2), will be evaluated prior to the NYSDEC's Record of Decision

(ROD) .

The remedial costs associated with each alternative were
estimated based on vendor information, conventional cost estimating
guides, generic unit costs and prior experience. The total 1991
present worth costs for each alternative were estimated using a 5§
percent discount rate per year for the time period associated with

implementation of the specific alternative, not to exceed 30 years.

The Phase III FS included an evaluation and comparison of the
seven comprehensive alternatives using both the NYSDEC-TAGM scoring
tables and a Cost-Effectiveness analysis. Both the results of the
NYSDEC-TAGM scoring tables and the Cost-Effectiveness analysis were

similar and resulted in the selection of the recommended

alternative described below.

Recommended Alternative

The primary components of the recommended alternative are: 1}
building decontamination followed by demolition/dismantling; 2)
sediment dredging and storm sewer cleaning; 3) excavation of
chromium contaminated soil on and near the site; 4) solidification/

iii
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stabilization and backfilling of treated soil/sediment; 5) site
restoration and monitoring; and 6) ground water extraction, carbon

adsorption pre-treatment, followed by discharge to the POTW.

Once the soil with chromium concentrations greater than 50 ppm
is excavated, and the sediment dredged/removed, it will then be
solidified/stabilized on-site. The treatability study indicated
that a mixture of lime and ferrous sulfate provides the most
favorable results with respect to reducing the leaching potential
of the soil. The properties of this treated mixture include a 25%
volume increase over the original soil/sediment, and the
leachability of the material is reduced to a level below the TCLP
limit for chromium. Since the TCLP limits for inorganics are based
on drinking water standards, it appears that the treated highly
chromium contaminated soil as well as the less contaminated soil
would not be a source to ground water and could be back-filled on-
site. The increase in the site's elevation will be a function of
the volume increase resulting from the treatment process (i.e.,

approximately 25%) and a 1 foot thick topsoil layer to support

vegetation.

There are three contingencies associated with this remedial
alternative. The first contingency is the addition of an on-site
conventional ©precipitation treatment plant to treat the
contaminated ground water. This plant would need to be constructed

iv
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at Van Der Horst Plant No. 2, due to space limitations at Plant
No.l. The treated water would be discharged to Olean Creek or Two-
mile Creek. Note that this option was not selected due to the
higher cost of operating such a facility (i.e., $3,500,000 per
year) when compared to discharge to the POTW ($2,200,000 per year).
This contingency would be implemented if POTW discharge was
considered unacceptable by the agencies involved. However, recent
discussions with the POTW have indicated that the POTW is
interested in receiving the ground water from Plant No. 1 provided

appropriate upgrades to its system are made to handle the increased

volunme.

The second contingency involves off-site landfilling of the
soil most highly contaminated with chromium. This contingency
would be implemented if post-remediation pilot testing indicates
that the treated soil is still a source to ground water. Based
solely on the 1limited results (i.e., small scale) of the
treatability study, the treated soil with the high levels of

chromium would not be considered a source to ground water.

The third contingency involves backfilling the treated soil
from Plant No. 1 at Van Der Horst Plant No. 2. This contingency
would be implemented based on the compatibility of this option with
the selected alternative for Plant No. 2 and the potential
aesthetic problems with the topography at Plant No. 1 due to backfilling.

v



ERM-Northeast

The fourth contingency involves treatment of the highly
contaminated soil below the water table. The results of the Pre-
Remediation Investigation (see Section 6.0) should provide
sufficient data for evaluating specific technologies that are
applicable for this area. Some possibilities include in-situ

stabilization and dewatering followed by excavation.

vi
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1.0 INTRODUCTION

1.1 Feasibility Study Overview

This report summarizes the findings of ERM-Northeast's (ERM)
Phase I (Development of Alternatives), Phase II (Preliminary
Screening of Alternatives) and Phase TITX (Detailed Analysis of
Alternatives) Feasibility Study (FS) for the New York State
Department of Environmental Conservation (NYSDEC) at the Van Der
Horst Plant No. 1 chrome plating facility in Olean, New York.
During the Phase I and II FS we were assisted by our subcontractor,
YEC, Inc. of Valley Cottage, New York, who prepared a report for
our use entitled "Identification of Potential Remedial Action
Alternatives for Van Der Horst Plant No. 1 Site RI/FS". ERM
provided oversight during the preparation of the YEC report and

utilized it in preparation of this ERM report for NYSDEC.

The following two guidance documents were used as the basis
for the FsS: 1) " United States Environmental Protection Agency
(USEPA) Guidance for Conducting Remedial Investigatioh/Feasibility
Studies Under CERCLA", October 1988: and 2) the May 15, 1990
NYSDEC TAGM entitled, "Selection of Remedial Actions at Inactive
Hazardous Waste Sites". These two documents were in general
agreement; however, the NYSDEC TAGM stated that cost should not be
considered as an evaluation criteria in the Screening of

1-1
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Technologies (Phase I FS) or the Preliminary Screening of
Alternatives (Phase II FS). In preparation of this FS report, ERM

followed the NYSDEC TAGM relative to this issue.

This report identifies general response actions, evaluates
remedial technologies, and formulates and evaluates potential
remedial action alternatives. Finally, this report presents a
conceptual design of the recommended remedial alternative (Task VII

of the RI/FS).

The initial phase involved the identification of broadly
defined general response actions, where a response 1is deemed
necessary to protect public health or the environment based on the
Remedial Investigation (RI) risk assessment. Technologies for each
general response action were identified and preliminarily screened
on the basis of their effectiveness and technical feasibility. The
technologies that were retained through this initial sCcreening

process were used to develop media-specific remedial alternatives

for the site.

The second phase screening involved evaluating these media-
specific remedial alternatives primarily on the basis of
effectiveness and implementability. Those alternatives passing the
second phase of screening were assembled into comprehensive
remedial alternatives addressing contaminated media at the site. Tt

1-2
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is these comprehensive alternatives that underwent a detailed

evaluation during the Phase III FS.

During the Phase III FS, the potential remedial alternatives
were subjected to a detailed quantitative evaluation which
considered: 1) Overall protection of human health and the
environment; 2) Compliance with New York State Standards, Criteria
and Guidance (SCGs); 3) Long-term effectiveness and performance;
4) Reduction of toxicity, mobility, and volume; 5) Short~term
effectiveness; 6) Implementability; and 7) Cost. Alternatives
were then compared to select the most environmentally sound and
cost-effective remedial action for the Van Der Horst Plant No. 1
site. State and Community acceptance of the results of the Phase

III FS will be evaluated prior to the NYSDEC's Record of Decision

(ROD) .

1.2 Purpose of Feasibility Study

The purpose of this feasibility study is to evaluate and
identify remedial action alternatives which cost-effectively limit
the risks to human health and the environment resulting from
contamination at the Van Der Horst Plant No.l Site. Additionally,
the Phase I and II FS were used to identify data needs early on in
the RI/FS process so that appropriate information would be
collected during the Phase II and III RIs.

1-3
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1.3 Report Organization

The information contained in this FS report is in general
accordance with the NYSDEC and USEPA requirements and the format is
in general accordance with USEPA Guidance for Conducting RI/FS
Under CERCLA (Table 6-5 EPA/540/G-89/004, October, 1988). The

organization of this report is as follows:

Section 1 - Introduction

Section 2 - Identification and Screening of Technologies
Section 3 - Development and Screening of Alternatives
Section 4 - Treatabkility Studies

Section 5 - Detailed Analysis of Alternatives

Section 6 - Conceptual Design of Recommended Alternative
Section 7 - Limitations and Use of Report

Section 8 - References

Appendix A - Screening Evaluation Forms
Appendix B - Treatability Study Data
Appendix C - Detailed Analysis Evaluation Summaries

Appendix D - Basis and Cost Estimation Summaries
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2.0 IDENTIFTCATION AND SCREENING OF TECHNOLOGIES

2.1 Introduction

This section discusses the identification and écreening of the
remedial technologies and process options applicable to the Van Der
Horst Plan No. 1 Site. Initially, this section summarizes the
findings of the RI as it applies to the FS program. This summary
is followed by a discussion of the remedial action cbjectives and
general response actions for each of the various media (i.e., soil,
sediment, ground water, surface water and structures/vats).
Finally, feasible technologies/process options are identified and
screened to provide a basis for the subsequent development of the

remedial alternatives (Section 3.0).

2.2 Summary of Contaminated Media

A complete discussion of the RI including sampling locations
and procedures, contaminant levels, physical conditions of the
study area, indicator chemicals, potential sources of contamination
and extent of contamination is found in the RI report. The purpose
of this section is to summarize the contaminated media in the study
area that appear (based upon the findings of the baseline risk
assessment and the RI) to: 1) be the result of past site disposal
activities; and 2) require a remedial response for protection of

2-1




ERM-Northeast

human health or the environment. These contaminated media are

summarized below:

o) Surface soil in the vicinity of the site containing
elevated chromium, lead and arsenic concentrations. This
condition appears to represent an unacceptable
carcinogenic risk to human health via fugitive dust and
is also a potential source of contamination to ground
water. The surface scil cleanup level developed during
the RI is 50 ppm for total chromium. The surface area

delineated by the chromium cleanup level generally
includes the soil with elevated concentrations for the

other analytes of concern.

o Subsurface soil below and in the immediate vicinity of
the plant with elevated chromium concentrations (i.e.,
greater than 50 ppm total chromium). Portions of this
area appear to be a source of ground water contamination
and should be addressed prior to any ground water
remediation efforts. The subsurface soil cleanup level
developed during the RI is 50 ppm for total chromium.
The subsurface area delineated by the chromium cleanup
level generally includes the soil with elevated

concentrations for the other analytes of concern.
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Ground water in the study area contaminated with
chromium, lead, cadmium, copper, arsenic angd
tetrachlorocethene (PCE). Although no active public
supply wells have been identified in the vicinity of the
site, this condition should be remediated to 1limit
potential risks caused by contaminant migration or future
supply well installations. The ground water cleanup
level developed during the RI is 50 ppb for total
chromium. The ground water area delineated by the
chromium cleanup level generally includes the ground

water with elevated concentrations for the other analytes

of concern.

Sediment within the storm sewer system between the site
and outfalls at Olean Creek. Residual chromium
contamination in this storm sewer appears to be a source
of the chromium measured in the surface waters and
sediment of Olean Creek. The surface water chromium
levels, which are a result of the contaminated sediment,
exceed proposed New York State criteria and may be
impacting benthic and aquatic life. The sediment cleanup
level 1is 26 ppm for chromium which is the NYSDEC

regulatory limit for chromium in sediment.



e e e W G e R BN G B me u N Y S TR EE ea e

ERM-Northeast

o Olean Creek sediment in the vicinity of the Brookview
storm sewer outfall. This sediment has elevated chromium
levels, and also appears to be contributing to surface
water contamination in Olean Creek during storm events.
The sediment cleanup level is 26 ppm for chromium which

is the NYSDEC regulatory limit for chromium in sediment.

o Asbestos and surface contamination within the plant. The
asbestos and surface contamination on the structures and
vats within the plant need to be removed prior to

demolition.

2.3 Remedial Action Obiectives

General remedial goals were guided by 40 CFR 300.68 (Code of
Federal Regulations 1987), which specifies that the objective of
every remedial action is to "mitigate and minimize damage to and
provide adequate protection of public health, welfare or the
environment". The following site-specific remedial gocals were
developed for the Van Der Horst Corporation Plant No. 1 site, based

on the RI:
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- Limit migration of on-site fugitive dust containing
chromium that would result in an excess cancer risk of
greater than 10 to 107.

- Limit releases of chromium, 1lead, cadmium, copper,
arsenic and PCE to ground water that would exceed NYSDEC
drinking water criteria or result in a potential future

excess cancer risk of greater than 10 to :07.

Ground Water

- Limit potential future ingestion of ground water having
chromium, lead, cadmium, copper, arsenic and PCE that
would exceed NYSDEC drinking water criteria or result in

an excess cancer risk of 16 % to 10°7°.

Sediment

- Limit releases of hexavalent chromium from sediments that
would result in surface water levels impacting benthic

and aquatic life.

Surface Water

- Restore surface water hexavalent chromium levels to

background levels.
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Structures/Vats

Limit direct contact or migration of contaminants on the
surface of the plant building or within vats and pits
inside the plant building.

Demolish and remove the plant buildings to: 1) provide
access to contaminated soil below the plant: 2) remove
residual contamination and asbestos associated with the
plant building; and 3} enhance implementation of remedial

measures.

2.4 General Response Actions

General response actions describe those actions that satisfy
the remedial action objectives. Based on information gathered
during the RI, general response actions, or classes of actions, are
identified for each media of concern. The response actions are
considered applicable if they generally address the site problems

identified in the previous section.

Table 2-1 summarizes the general response actions for each

media of concern which are presented in the form of conceptual




TABLE 2-1

SUMMARY OF GENERAL RESPONSE ACTIONS

Media Contamination General Response
Concern Actions
Soil. Surface, No Action.

Ground Water.

Sediment.

Structures/Vats.

Subsurface, and

Air Contamination.

Horizental
Movement of
Contaminated
Ground Water Off-
Site.

Surface and
Subsurface
Contamination.

Surface,
Subsurface, and

Air Contamination.

Institutional
Action.
Containment.
Partial Removal.
Complete Removal.
On-Site or Off-
Site Disposal.
On-Site or Off-
Site Treatment.
In-Situ Treatment.

No Action.
Institutional
Action.
Containment.
Ground Water
Recovery.
On-Site or Off
Site Treatment.
On-Site or Off-
Site Disposal.
In-Situ Treatment.

No Action.
Institutional
Action.
Containment.
Partial Removal.
Complete Removal.
On-Site or Off-
Site Disposal.
On-Site or Off-
Site Treatment.
In-Situ Treatment.

No Action.
Institutional
Action.
Containment.
Partial or
Complete Removal.
Off-Site Disposal.
On-Site Treatment.
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alternatives. General response actions considered include the "no
action" alternative, which will serve as a baseline against which
other remedial measures can be compared. The "no action"
alternative is mandated to be included by the Superfund Amendments
and Reauthorization Act (SARA). Additionally, potential remedial

technologies are identified for each general response action.

2.4.1 General Response Actions for Soil

The general response actions for soil, presumably
contaminated by the improper disposal of waste chromic acid,
address the pathways of 1leaching and air +transport.
Institutional actions such as deed restrictions and fencing
are possible responses to contamination in the soil.
Containment would reduce leaching from percolation and limit
the transport of contaminants by air. Excavation, treatment,
and disposal of soil would immobilize or separate soil

contaminants and would remove the source of contamination.

2.4.2 General Response Actiocons for Ground Water

General response actions appropriate for ground water
contamination are: 1) monitoring; 2) containment; and 3)
ground water recovery, treatment, and disposal. These actions
would 1limit contaminated plume migration, remove the

2-8
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contaminants from the ground water, and provide data on ground

water quality.

2.4.3 General Response Actions for Sediment

Remedial actions for contaminated sediments generally
involve sediment removal and subsequent treatment and
disposal. Sewer lines are cleaned of sediments by various
methods of pipe cleaning, while the process of removing bottom
sediments from a water body is commonly known as dredging.
After the collected contaminated sediments are dewatered, they
can then be treated either independently or with the
contaminated soil. Thus, for purposes of remedial action, the
contaminated soil on the site and the sediment can be
considered as a single medium. The contaminated water
generated during dewatering generally contains hazardous
constituents which may be treated together with the ground

water.

The general response actions for sediment include: 1)
drainage control measures; and 2) sediment removal, disposal,
and/or treatment. Drainage control measures would limit
further contamination of creek sediments. Removal, disposal

or treatment would remove or immobilize contaminated sediment.
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2.4.4 General Response Actions for Surface Water

It appears that the hexavalent chromium in the surface
water is the result of migration from the sediments. Thus,
addressing the sediment problem appears to address the surface
water conditions. Consequently, surface water general

response actions are covered under the sediment general

response actions.

2.4.5 General Response Actions for Structures/vats

General response actions identified for structures/vats
are containment, partial or complete removal, off-site
disposal, and on-site treatment. These actions would 1limit
direct contact with receptors, reduce leaching resulting from
percolation, remove the source of contamination, and

decontaminate structure surfaces for disposal.

2.5 IJdentification of Applicable Remedial Technologies

Table 2-2 lists the general response actions and potentially
applicable remedial technologies for each medium of concern. The
applicable remedial technologies, which are discussed below,
include the wide range of technologies available within each of the

general remedial response actions identified above. These

2-10




TABLE 2-2

SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

General Response
Action

Applicable
Remedial
Technology

Process Options

Soil/Sediment

No Action/
Institutional
Actions.

No Action.

Access
Restrictions.

Containment.

Partial or
Complete Removal.

No Action.

Fencing.
Deed Restrictions.

Surface Capping.

Vertical Barriers.

Horizontal
Barriers.

Surface Controls.

Sediment Control
Barriers.

Excavation and
Removal Sediment
Dredging.

Clay Cap.
Synthetic
Membrane.
Multilayer.
Asphalt.
Concrete.

Slurry Wall.
Sheet Piling.
Grout Curtain.
Vibrating Beam.

Grouting.
Bottom Sealing.

Grading.
Diversion/
Collection.
Soil Stabili-
zation.

Coffer Damns.
Silt Curtains.
Channel Diversion.

Scolids Excavation.
Mechanical
Dredging.
Hydraulic
Dredging.
Pneumatic
Dredging.
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SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

General Response
Action

Applicable
Remedial
Technology

Process Options

Partial or
Complete
Removal.
(continued)

On-Site or Off-
Site Disposal.

On-Site or
Off-Site
Treatment.

Storm Sewer
Cleaning.

On-Site Secure
Landfill.
Off-Site Secure
Landfill.

Pretreatment.

Thermal Treatment.

Chemical
Treatment.

Physical
Treatment.

Mechanical
Scouring.
Hydraulic
Scouring.

Bucket Machines.
Suction Devices.

Solids Excavation
and Disposal.
Solids Excavation
and Disposal.

Dewatering
Centrifuge.

Gravity Thickener.
Filtration.

Solids Separation
Screens and
Sieves.

Spiral Classifier.
Cyclone and
Hydroclone.
Settling Basin.

Liguid Injection.
Rotary Kiln.
Multiple Hearth.
Fluidized Bed.
Pyrolysis.

Immobilization
Soil Washing.
Detoxification.

Solidification/
Stabilization.
Encapsulation.
Volatilization.
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SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

General Response
Action

Applicable
Remedial
Technology

Process Options

In-Situ Treatment.

Ground Water

No Action/
Institutional
Actions.

Containment.

Containment

In-Situ Treatment.

No Action.
Access
Restrictions.
Alternate Water
Supply.

Monitoring.

Surface Capping.

Vertical Barriers.

Horizontal
Barriers

Bioreclamation.
Heating.

Soil Flushing.
Vitrification.

Deed Restrictions.
City Water Supply.
New Community
Well.

Ground Water.
Monitoring.

Clay & Soil Cap.
RCRA Composite
Cap.

Concrete.
Bituminous
Concrete/Asphalt.
Spray Asphalt.

Slurry Wall.
Sheet Piling.
Grout Curtain.
Vibrating Beam.

Grouting.
Bottom Sealing.



TABLE 2-2 (CONTINUED)

SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

General Response
Action

Applicable
Remedial
Technology

Process Options

Ground Water
Recovery.

On-Site or Off-
Site

Treatment (for
ground water,
process water,
seepage and
decontamination
water).

Pumping.
Plume Removal.

Subsurface Drains.

Biologicatl.

Physical/Chemical

Physical/Chemical/
Biological.

Thermal
Destruction.

Extraction Wells.
Extraction/Injec-
tion Wells.

Intexrceptor
Trenches.

Activated Sludge.
Rotating.
Biological Discs.
Fixed Film
Bioreactor.
Aerobic/Anaerobic
Fluidized Bed.
Sequencing Batch
Reactor.

Aerated Lagoon.

Activated Carbon.
Precipitation/Floc
culation/Sedimenta
tion.

Ion Exchange.
Resin Sorption.
Filtration.
Reverse Osmosis.
Neutralization.
Gravity Separation
Air Stripping.
Steam Stripping.
Chemical
Oxidation.
Chemical
Reduction.

Powdered Activated
Carbon Treatment
(PACT) .

Liquid Injection.
Rotary Kiln.
Multiple Hearth.
Fluidized Beds.
Pyrolysis.



TABLE 2-2 (CONTINUED)

SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

General Response
Action

Applicable
Remedial
Technology

Process Options

On-Site or Off-
Site Treatment
(for ground water,
process water,
seepage and
decontamination
water) .
(continued)

Ground Water
Disposal.

In-Situ Treatment.

Structures/vats

No Action/Institu-
tional Action.

No Action.

Access
Restrictions.

Containment.

Partial or
Complete
Removal.

Off-Site
Treatment.

Off-Site Disposal.

On-Site Disposal.

Bioreclamation.

No Action.

Fencing.

Deed Restrictions.

Closure.

Encapsulation/
Enclosure.

Demolition and
Removal.
Dismantling and
Removal.

POTW.
RCRA Facility.

POTW.
Surface Water
Discharge.

Reinjection
Deep Well
Injection.

Plaster.

Epoxy Resins.
Concrete Casts.
Painting and
Coating.

Demolition.

Dismantling.




TABLE 2-2 (CONTINUED)

SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES

On~-Site Treatment. Solids Processing/ Grit Blasting.
Treatment. Hydroblasting/

Water Washing.

Scarification.

Solvent Washing.
Steam Cleaning.
Vapor-Phase
Solvent
Extraction.
Photochemical
Degradation.

On-Site or Off- Incineration
Site Landfill.
Disposal.
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technologies have been divided, for the purpose of this discussion,

into three groups: 1) Soil/Sediment; 2) Ground Water; and 3)

Structures/Vats.

2.5.1 Soil/Sediment Remedial Techneclogies

Contaminated soil/sediment remedial technologies are used
to contain, remove, or treat the soil/sediment in the study
area. The following soil/sediment remedial technclogies are

initially considered for the Van Der Horst Corporation Plant

No. 2 site.

No Action

The no action alternative was considered for comparison

purposes.

Institutional Actions

Institutional Actions involve Access Restrictions. This

alternative would include deed restrictions and fencing off

areas of contaminated soil/sediment.
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Surface Capping

Capping techniques utilize materials such as synthetic
membranes, asphalt, concrete, clay, and soil. In general,
capping is performed when extensive subsurface contamination
at a site precludes excavation and removal of wastes because
of potential hazards and/or unrealistic costs. clay and
Soil, Concrete, Bituminous Concrete/Asphalt, Clay, and RCRA

Composite Cap represent commonly used single and multi-layered

cap designs.

Vertical and Horizontal Barriers

Subsurface barriers are installed below ground to
contain, capture, or redirect ground water flow in the
viecinity of a site. The most commonly used subsurface
barriers are slurry walls, grouting, sheet piling, vibrating
beams, grout curtains, and bottom sealing. These barriers can
be used both to redirect the ground water flow upgradient of
the site, and to contain ground water leaving the site on the

downgradient side.
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Ssurface Controls

Diversion/Collection, Grading, and Soil Erosion Control
limit the infiltration and erosion by establishing continuocus
surface grades, diversion ditches, and collection ditches to

limit the ponding of surface water.

Sediment Control Barriers

Sediment control barriers such as cofferdams and curtain
barriers are used in some contaminated sediment areas. These
technologies provide hydraulic isolation of sediments so that
dewatering followed by dry excavation may be implemented, or

so that hydraulic dredging may be conducted in a contained

environment.

Dust Control

Dust control plays an important role in the soil
remediation, although the technology is very simple and easy
to implement. Typical dust control measures include

Revegetation, Capping and Watering.
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Excavation and Removal

Excavation and removal followed by 1land disposal,
reclamation or treatment are implemented extensively in
hazardous-waste site remediation. This technology includes
excavating, lifting, loading, hauling, dumping, and grading
soil and waste material. This technology involves the use of

conventional heavy construction equipment.
Sediment Dredging

The process of removing bottom sediments from a water
body is commonly known as dredging. Potential dredging methods
include Mechanical Dredging, Hydraulic Dredging and Pneunatic
Dredging. These technologies are typically used in conjunction
with sediment control technology to limit sediment transport

during dredging.
Storm Sewer Cleaning

Cleaning of sewers, or other pipelines, helps to remove
sediment or debris which has built up in the line. When the
cleaning is taking place, care should be taken to limit
transport of deposits into downstream lines. Collected
deposits should be removed, treated and disposed of. The most
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common methods of sewer cleaning are briefly described in the

paragraphs below.

Mechanical scouring technigues include the use of power
rodding machines ("snakes"), which pull or push scrapers,
augers,and brushes through the pipelines. "Pigs", bullet
shaped plastic balls 1lined with scouring strips, are
hydraulically propelled at high velocity through sewer mains

to scrape the interior pipe surface.

Hydraulic scouring is achieved by running high pressure
hoses into sewer 1lines through manholes and flushing out
sections of the sewer. This technigue is often used after
mechanical scouring devices have cleared the line of solid
debris or loosened sediments that coat the inner surface of

the pipe.

A Dbucket machine can be used to dredge grit or
contaminated soil from a sewer line. Power winches are set up
over adjacent manholes with cable connections to both ends of
a collection bucket. The bucket is then pulled through the
sewer until loaded with debris. The same technique can be used

to pull '"sewer balls™ or “porcupine scrapers” through

obstructed pipes.
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Suction devices such as pumps or vacuum trucks may be
used to clean sewer lines. Manholes and fire hydrants provide

easy access for the set-up and operation of such equipment.

On-Site Disposal

On-site disposal of contaminated soils and sediments
involves the construction of a new landfill which must comply

with RCRA landfill facility standards under 40 CFR Part 264.

Off-site Disposal

Off-site disposal of contaminated soil/waste involves the
hauling of excavated soil/waste to a commercial sanitary or

secure landfill for disposal.

Pretreatment

On-site or off-site treatment of contaminated soils may
require pretreatment such as dewatering and solids separation.
Dewatering processes include centrifugation, gravity
thickening and filtration. The contaminated water generated
during dewatering generally contains hazardous constituents,
which would require additional treatment and could be treated
together with ground water. Solid separation methods include
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Screens and Sieves, Spiral classifiers, Cyclones and

Hydroclone and Setting Basins.

Thermal Treatment

Thermal Treatment can be used to destroy organic
contaminants in liquid, gaseous and solid waste streams. The
most common incineration technologies include Liquid

Injection, Rotary Kiln, Multiple Hearth, Fluidized Bed and
Pyrolysis.

Chemical Treatment

Generally, organic and inorganic contaminants can be

immobilized, mobilized for extraction, or detoxified by using

chemical treatment.

Immobilization methods, which include precipitation,
chelation, and polymerization, are designed to render
contaminants to be bound and less mobile, limit leaching of
the contaminants from the soil matrix, and limit contaminant

movement from the areas of contamination.

Soil Washing extracts contaminants from soil matrices
using an extracting solution. The washing fluid may be

2-23




ERM-Northeast

composed of water, organic solvents, chelating agents,
surfactants, acids or bases, depending on the contaminant to
be removed. The waste types that can be removed include heavy
metals (e.g., lead, zinc), halogenated solvents (e.g., TCE,
trichloroethane), aromatics (e.g., benzene, toluene, phenol),

gasoline, fuel oils and PCBs.

Chemical detoxification techniques include
neutralization, hydrolysis, oxidation/reduction, enzymatic
degradation, and installation of permeable treatment beds.
Operation involves the injection of chemicals into the ground
to destroy, degrade, or reduce the toxicity*oficontaminants.
A collection system should be incorporated to 1imit migration
of the reagents and contaminants which are not successfully

treated.

Physical Treatment

A number of methods are currently being developed which
involve physical manipulation of the so0il in order to
immobilize or detoxify waste constituents. These technologies
include solidification/stabilization, encapsulation, and

volatilization.
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Solidification/Stabilization involves mixing the wastes
directly with a solidifying agent (e.g. portland cement).
Solidification produces a monolithic block with high
structural integrity. The contaminants do not necessarily
interact chemically with the solidification agent, but are
mechanically located within the solidified matrix.
Stabilization methods usually involve the addition of
chemicals in order to limit the solubility or mobility of
waste constituents. This technology is well suited for
'solidifying soils containing heavy metals, organics (generally
no more than 20% by volume), and solidified plastic. However,
some constituents may interfere with the use of cement-based
methods, such as fine particles, silt, clay, and lignite.
The advantages of cement-based methods include their low cost

and the use of readily available mixing equipment.

Encapsulation methods physically microencapsulate wastes
by sealing them in an organic binder or resin. These methods
can be used for both organic and inorganic waste constituents.
The major advantage of encapsulation is that the waste
material is essentially isolated from leaching solutions. The
major disadvantage is that the processes are energy intensive

and relatively costly.
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Volatilization can be accomplished through thermal
treatment or mechanical aeration. The direct heat rotary
dryer is a proven thermal treatment unit and has been used for
many years by the asphalt industry. This unit is best suited

for use with free flowing granular solids.

In=-Situ Treatment

In-Situ Treatment, a substitutive alternative to waste
excavation and removal, entails the use of chemical or
biological agents or physical manipulations which degrade,
remove, or immobilize contaminants. In-situ treatment
processes include bioreclamation, in-situ heating, soil

flushing, and vitrification.

Bioreclamation is a technique for treating zones of
contamination by microbial degradation. The technology
involves enhancing the natural biodegradation process by
injecting nutrients, oxygen, and cultured bacterial strains.
Bioreclamation can provide substantial reduction in organic
contaminant levels in soils, without the cost of soil
excavation. The technique is well suited for soil contaminated
by petroleum by-products. A number of site-specific factors,

such as site geology, soil characteristics, and aquifer
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characteristics, are critical in evaluating the

implemetability of this technology.

In-Situ Heating is a method to destroy or remove organic
contaminants in the subsurface through thermal decomposition,
vaporization, and distillation. Methods of in-situ heating

are steam injection and radio freguency heating.

In-Situ Soil Flushing is a process applied to unexcavated
soils using a ground water extraction/reinjection system.
In-situ soil flushing consists of injecting a solvent or
surfactant solution to enhance the contaminant solubility,
resulting in an increased recovery of contaminants in the
leachate or ground water. The system includes extraction

wells, reinjection wells and a wastewater treatment system.

In-Situ Vitrification involves electric melting of

contaminated soil, converting it into durable glass. The
advantages of vitrification processes are: (1) the limited
amount of oxidation products and air emissions: and (2} the

reduced leachability of inorganic materials, such as heavy

metals.
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2.5.2 Ground Water Remedial Technologies

Ground water remedial technologies can be applied to
contain, collect, divert, or remove the ground water in the
study area, in an effort to prevent further migration of

contaminants from the site and manage the migration that has

already occurred.

No Action

A no action response is typically retained as a baseline
against which to Jjudge alternatives. The no action
alternative is used to assess other alternatives!

effectiveness in reducing impacts, meeting objectives, and

cost.

Institutional Actions

Institutional actions include Deed Restrictions, City

Water Supply, Extension of New Community Well and Ground Water

Monitoring.
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surface Capping

Surface capping has been previously discussed under Soil/

Sediment Remedial Techneologies, Section 2.5.1.

Vertical/Horizontal Barriers

Vertical and horizontal barriers are discussed under

Soil/Sediment Remedial Technologies, Section 2.5.1.

Ground Water Recovery

Extraction Wells or Extraction/Injection Wells, ground
water pumping techniques, involve the active manipulation and
management of ground water in order to: (1) contain or remove
a plume; or (2) adjust ground water levels to limit the
formation of a plume. Pumping methods are most effective at
sites where underlying aquifers have high intergranular
hydraulic conductivities and contaminants move readily in
water. When used in conjunction with a barrier wall and a
cap, hydrologic isolation of a site can essentially be
achieved. Plume removal implies a complete purging of the
ground water system. Removal techniques are often suitable
when contaminant sources have been removed and aquifer

restoration is desired.
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Interceptor trenches include any type of buried conduit
used to convey and collect aqueous discharges by gravity flow.
They function like a line of extraction wells and can be used
to contain or remove a plume, or to lower the ground water
table to limit contact of water with waste material. One of
the biggest drawbacks to the use of interceptor trenches is

that they are generally limited to shallow depths.
Biological Ground Water Treatment

The function of biological treatment is to remove organic
matter/chemicals from the waste stream through microbial
degradation. Biological treatment processes which may be
applicable to the tre;tment of aqueous wastes from hazardous
waste sites include Activated Sludge, Rotating Biological
Discs, Fixed Film Bioreactor, Aerobic/Anaerobic Fluidized Bed,

Batch Reactor and Aerated Lagocon.
Physical/Chemical Treatment
Physical and chemical treatment processes are utilized to

treat both inorganic and organic hazardous wastes which are

either nonbiodegradable or resistant to biodegradation.

\V]
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Several physical/chemical treatment processes are summarizead

in the following paragraphs.

Activated carbon is well suited for removal of mixed
organics from aqueous wastes. The process has been
successfully demonstrated on voclatile organics, organic

nitrogen compounds, and chelated heavy metals.

Precipitation/Flocculation/Sedimentation is applicable
for the removal of soluble metallic ions and certain anions.
The performance of the process is affected by chemical
interactions, temperature, pH, solubility variances and mixing
effects. Organic compounds may interfere with precipitation

by forming organo-metallic complexes.

Ion exchange is a well established technolegy for removal
of heavy metals and hazardous anions from dilute solutions.
This process involves the substitution of innocuous cations
and anions, such as hydrogen and hydroxide, for more toxic

cations and anions, such as cadmium and cyanides.

Resin Sorption involves the use of sorptive resins for
removal of organics. In this process, the contaminant is
transferred from a dissclved state in an aqueous solution to

the surface of a resin.
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Filtration is frequently installed ahead of biological or
activated carbon treatment units to reduce the suspended
solids load, the potential for biological growth, and
clogging. Filtration could alsc be used. as part of a
polishing unit to remove residual floc from the effluent of a

precipitation, flocculation, and sedimentation process.

Reverse Osmosis involves using high pressure to force
water through a synthetic membrane,leaving the contaminants
behind the membrane. To avoid membrane plugging, it is
important to remove suspended solids and oils with
prretreatment. The application of membrane processes must be
carefully evaluated on a pilot-scale basis, because of the

potential for the chemical to react with the membrane.

Neutralization consists of adding acid or base to a waste
in order to adjust the pH. The selection of neutralizing

agents should take into account the type, buffer capacity, and

concentration of the waste.

Gravity Separation is used to treat two-phased agqueous
wastes, solid/liquid or liquid/liquid. 0il separation,
centrifugation, and dissolved air flotation have been used for
this purpose. Immiscible oily liquids, suspended solids, and
hydrophobic chemicals can be treated with this technology.
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However, dissolved contaminants will not be removed by this

process.

Air Stripping is typically applied to ground water or
wastewater contaminated with low levels of volatile organics.
It is often followed by another process such as biological

treatment or carbon adsorption .

Steam Stripping is effective in the removal of high
concentrations of organics dissolved in water. Those organic
compound such as volatile organics, phenols, Kketones, and
phthalates ranging from 1 to 20 percent can be removed by

using steam stripping.

Chemical Oxidation can be used for detoxification of
arsenic cyanide and for treatment of dilute waste streams
containing oxidizable organics. Aldehyde, benzene,
mercaptans, phenols, benzidine, unsaturated acids, and certain
pesticides have been treated by this method. Common
commercially available oxidants include potassiunm
permanganate, hydrogen peroxide, calcium or sodium

hypochlorite, ozone, and chlorine gas.

Chemical Reduction is well demonstrated for the treatment
of lead, mercury, chromium (VI), PCBs, and unsaturated
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hydrocarbons. Narrow pH ranges need to be maintained to
achieve optimum reaction rates. Common commercially available
reducing agents include ferrcus ions, sulfur dioxide, and
sodium bisulfite. The reduced heavy metals would be treated

in the precipitation/ flocculation /sedimentation treatment

stage.

Sulfide Precipitation involves the use of hydrogen
sulfide or soluble sulfide salts to precipitate heavy metals.
Since most metal sulfides are even less scluble than metal

hydroxides at alkaline pH levels, heavy metal removal can be
more readily accomplished through the use of sulfide rather

than hydroxide as a chemical precipitant prior to

sedimentation.

Physical/Chemical/Biological Preatment (PACT)

Powdered Activated Carbon Treatment (PACT) process is one
of the most popular physical/chemical/biological treatment
methods. PACT has been shown to upgrade effluent quality in
conventional activated sludge plants. Pilot studies are
necessary to evaluate process feasibility on specific wastes.

Settled sludge from PACT may contain elevated 1levels of

organics or heavy metals.
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Thermal Destruction

Thermal destruction has been previously discussed under

Soil Remedial Technologies in section 2.5.1 Thermal Treatment.

Off-S8ite Treatment

Off-site treatment involves transferring the liquid
wastes at the site to either a Publicly Owned Treatment Works

(POTW) or a RCRA-facility for treatment and/or disposal.

Publicly Owned Treatment Works (POTW) technology involves
the discharge of water to the nearby City of Olean Wastewater
Treatment Plant for final treatment and disposal with or

without pretreatment.

Surface Water Discharge involves the discharge of treated

ground water to a nearby surface water body (Two Mile Creek).

On-Site Disposal

Deep Well Injection is a method frequently used for
disposal of highly contaminated or very toxic wastes not
easily treated or disposed of by other methods. Deep well
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injection is limited to on-site geological conditions. There
must be a substantial and extensive impervious caprock strata,
overlying a porous strata which is not used as a water supply

or for other withdrawal purpcses.

Reinjection to Ground Water involves the injection of
treated ground water into the aquifer from which it was
withdrawn. This approach can be used to help direct the flow
of contaminated ground water toward the extraction wells or

recovery trenches.

In=-Situ Treatment

In-situ treatment entails the use of chemical or
biological agents or physical manipulations which degrade,
remove, or immobilize contaminants. The mest promising

technology is bioreclamation.

Bioreclamation is a technigue for treating zones of
contamination by microbial degradation. The basic concept
involves altering environmental conditions +to enhance
microbial catabolism of organic contaminants, resulting in the
breakdown and detoxification of those contaminants. The

bioreclamation method that has received the most attention,
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and is the most feasible for in-situ treatment, is aerobic

bioreclamation which has been previously discussed.

Other methods for ground water in-situ treatment include

Chemical Treatment, Physical Preatment, and Permeable

;Treatment Bed.

2.5.3_ Structures/Vats Remedial Technologies
Abandoned building control technologies are used to
enclose, remove, dispose, or treat the building on the site.

These technologies are summarized below.

No Action

A no action response is typically retained as a baseline

against which to evaluate other alternatives.

Institutional Actions

Institutional actions include access restrictions such as

Closure, Fencing and Deed Restrictions.
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Containment

Contaminants or contaminated structures are physically
separated from building occupants and the ambient environment
by a barrier. An encapsulating or enclosing physical barrier
may take different forms; among these are plaster, epoxy
resins, and concrete casts and walls. Acting as a shield, a
barrier keeps contaminants inside and away from clean areas,
thereby alleviating the hazard. Painting and coating

techniques may alsoc be classified under encapsulation.

Partial or Complete Removal

Demolition is the total destruction of a building,
structure, or piece of equipment. Specific demolition
techniques include burndown, controlled blasting, wrecking
with balls or backhoe-mounted rams, rock splitting, sawing,
drilling, and crushing. The potentially contaminated debris

from demolition may require handling as a hazardous waste.

Dismantling refers to the physical removal of selected
structures (such as contaminated pipes, tanks, vats and other
process equipment) from buildings or other areas. Dismantling
can be the sole activity of decontamination efforts (e.q.,
removal of contaminated structures from an otherwise clean
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building), or it can be used in the initial stage of a more
complex building decontamination effort (e.g., removal of
structures prior to flaming, demolition, or other cleanup

techniques).

On-Site Treatment

There are several technologies that are applicable for
the treatment of contaminated buildings. These include
gritblasting, hydroblasting/water washing, scarification,

solvent washing, steam cleaning, vapor-phase solvent

extraction, and photochemical degradation.

Gritblasting is a surface removal technique in which an
abrasive material is used for uniform removal of contaminated
surface layers from a building or structure. The mixture of
contaminated surface debris and spent abrasive material can be

thermally decontaminated (e.g., by kiln incineration) before

disposal.

Hydroblasting/Water Washing involves a high pressure
(3,500 to 350,000 kPa) water jet used to remove contaminated
debris from surfaces. The debris and water are then collected
and thermally, physically, or chemically decontaminated. At
present, hydroblasting is applicable to explosives, heavy
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metals, and radioactive contaminants. This method can be used
on contaminated concrete, brick, metal, and other materials.

It is not applicable to wooden or fiberboard materials.

Scarification is capable of removing up to 2.5 cm of
surface layer from concrete or similar materials. The
scarifier tool (Scrabbler) consists of pneumatically operated
piston heads that strike the surface, causing concrete to chip
off. Scarification 1is potentially applicable to most
contaminants except highly toxic residues (e.g., asbestos,

dioxins) or highly sensitive explosives. This method is

applicable to concrete (not concrete block) and cement.

Solvent Washing involves an organic solvent circulated
across the surface of a building to sclubilize contaminants.
Spent solvent is either thermally or chemically treated to
remove contaminants, and recycled if nc degradation of the
solvent occurs during treatment. The hot solvent soaking
process has been shown to be effective in decontamination of
PCB-contaminated transformers. It has not vyet achieved
widespread use, although it is beginning to be used in the

decommissioning of nuclear facilities.

Steam Cleaning physically extracts contaminants from
building materials and equipment surfaces. The steam is
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applied by hand-held wands or automated systems, and the

condensate is collected for treatment.

Vapor-Phase Solvent Extraction involves an organic
solvent with a relatively low boiling point (such as acetone)
heated to vaporization and allowed to circulate in a building.
The vapors permeate into porous building materials, where
they condense, solubilize contaminants, and diffuse outward.
The contaminant-laden liquid solvent is collected in a sump

and treated to allow recycling of the solvent.

Photochemical Degradation uses intense ultravioclet (v}
light which is applied to a contaminated surface for some
period of time. This process is not effective on contaminants
imbedded in dense particulate matter (such as deep socil or

thick carpet) because UV light cannot penetrate through these

surfaces.

On-site or Off-site Disposal

Potential on-site or off-site disposal of demolished/
dismantled building materials includes landfilling and
incineration. In certain cases, it may be cost-effective to
decontaminate the building materials prior to final disposal.
These disposal technologies, Off-Site RCRA Landfilling and
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Incineration, were previously discussed under Soil Remedial

Technologies, Section 2.5.1.

2.6 Screening of Technologies

An initial screening of potentially applicable remedial
technologies for the Van Der Horst Corporation Plant No. 1 site was
completed based on technical implementability (i.e., cost criteria
were not considered in this evaluation). The results of this
screening are presented on Table 2-3. Technical implementability,
as per USEPA/540/G-89/004, 1involves an evaluation of each

technology based on the following:

0 Site conditions and characteristics:

o Physical and chemical characteristics of contaminants to

evaluate the effectiveness of various technologies; and
© Performance, reliability, and operating problems.
This initial screening process eliminated those remedial

technologies which are unproven, or not expected to achieve an

acceptable level of performance. Remedial technologies which could
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TABLE 2-3

PROCESS OPTIONS PRELIMINARY SCREENING

General Remedial Process Screening
Response Technology Options Description Comments
Actions
SOIL. SEDIMENT
No action None Not Applicable No action Required for
consideration
by NCP
Institution Access Deed Deeds for Potentially
Actions Restrictions Restrictions property in applicable
the area of
influence
would include
deed
restrictions
Fencing Fence off Potentially
areas of applicable
contaminated
soil
Spray Asphalt Spray Not durable

application of
asphalt over
contaminated
area
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TABLE 2-3 (CONTINUED) SOIL/SEDIMENT
General Remedial Process Description Screening
Response Technology Options Comments
Actions
Containment Capping Clay & Soil Compacted clay Potentially
covered with applicable
soil over
areas of
contamination
concrete Installation Potentially
of a concrete applicable
slab over
contaminated
area
Bituminous Installation Potentially
Concrete/ of asphalt applicable
Asphalt pavement over
contaminated
area
Composite Clay & Potentially
Liner geomembrane applicable

covered with
soil over
contaminated
area




TABLE 2-3 (CONTINUED)

SOIL SEDIMENT

General
Response
Actions

Remedial
Technology

Process
Options

Description

Screening
Comment

Containment
(continued)

Vertical
Barriers

Slurry Wall

Sheet Piling

Grout Curtain

Vibrating Beam

Trench around
contaminated
area is filled
with soil or
cement/benton-
ite slurry

Ground water
barrier made
of wood,
precast
concrete or
steel

Pressure
injection of
group in a
regular
pattern of
drilled holes

Vibrating
force to
advance beams
with injection
of grout as
beams are
removed

Not feasible
as there is no
shallow
geologic
confining
layers at the
site

Not feasible
for on-site
geologic
conditions

Not feasible
for on-site
geologic
conditions

Not feasible
for on-site
geologic
conditions




TABLE 2-3 (CONTINUED) SOIL/SEDIMENT
General Remedial Process Description Screening
Response Technology Options Comments
Actions
Containment Horizontal Grouting Injection of Difficult to
(continued) Barriers grout into a implement
rock or soil
mass
Bottom Sealing Horizontal Difficult to
barrier implement
beneath the
site
o Surface Diversion/ Surface water Potentially
I Controls Collection diversion and applicable
o collection to
limit
infiltration
Grading Changing Potentially
topography of applicable
site to reduce
migration of
contaminants
Soil Revegetation Potentially
Stabilization or compaction applicable

to reduce
erosion



(CONTINUED)

SOIL/SEDIMENT

General
Response
Action

Remedial
Technology

Process
Options

Description

Screening
Comments

Containment
(continued)

Sediment
Control
Barriers

Dust Controls

Cofferdams

Curtain
Barriers

Revegetation

Capping

Watering

Small barriers
to limit
movement of
suspended
solids during
treatment

Silt curtains
used to limit
migration of
suspended
solids

Reseeding of
contaminated
surface soils
susceptible to
erosion

See under
" Capp ing "
above

Loose
contaminated
soils are
watered during
other remedial
actions

Potentially
applicable

Potentially
applicable

Potentially

applicable

Potentially
applicable
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TABLE 2-3 (CONTINUED) SOIL/SEDIMENT

General Remedial Process Description Screening
Response Technology Options Comments
Action
Partial or Excavation Solids Removal Excavate Potentially
Complete contaminated applicable
Removal soils with a
mechanical
device
Sediment Mechanical Excavate Potentially
Removal/ Dredging contaminated applicable
Dredging sediment with
a mechanical
device
Hydraulic Excavate Potentially
Dredging contaminated applicable
sediment in
the form of a
slurry
Pneumatic Excavate Potentially
Dredging contaminated applicable
sediment using
a pump and -
compressed air
Storm Sewer Mechanical Clean storm Potentially
Cleaning Scouring sewers by use applicable

of power
rodding
machines and
scrapers
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TABLE 2-3 (CONTINUED) SOIL/SEDIMENT
General Remedial Process Description Screening
Response Technology Options Comments
Actions
Partial or Storm Sewer Hydraulic Clean Storm Not feasible.
Complete Cleaning Scouring Sewers by use Generates
Removal of high excess amount
(continued) pressure water of waste water
Bucket Machine Clean Storm Potentially
Sewers with applicable
power winches
attached to a
collection
bucket
Suction Clean Storm Not feasible.
Devices Sewers with Lines too
vacuun trucks small for
or pumps human entrance
Treatment In-Situ Bioreclamation Treating zones Not feasible
Treatment of for heavy
contamination metals. Dif-
by microbial ficult to
degradation implement
Heating Destroy or Not applicable

removes
contaminants
through
thermal
decomposition,
vaporization
and
distillation

for heavy
metals. Dif-
ficult to
implement



TABLE 2-3 (CONTINUED)

SOIL/SEDIMENT

General
Response
Action

Remedial
Technology

Process
Options

Description

Screening
Comments

Treatment
(continued)

In-Situ
Treatment
(continued)

Pretreatment -
Dewatering

Soil Flushing

Vitrification

Centrifuge

Gravity
Thickener

Filtration

Injecting a
solvent to
enhance the
solubility of
contaminants

Electric
melting of
soil

Rotating auger
that separates
coarse
material from
centrate

Circular tank
used to
concentrate
slurries

Solids are
separated from
agqueous by
mechanical
filtering
process

Potentially
applicable

Potentially
applicable
Potentially

applicable

Potentially
applicable

Potentially
applicable




TABLE 2-3 (CONTINUED)

SOIL/SEDIMENT

General
Response
Actions

Remedial
Technology

Process
Options

Description

Screening
Comments

Treatment
(continued)

Pretreatment -

Solid
Separation

Aqueous Waste
Treatment for

By-Products of

Solids
Treatment

Screens and
Sieves

Spiral
Classifier

Cycleone and
Hydroclone

Settling Basin

See "Ground
Water Treat-
ment!" Options

Mechanical
Filters used
to segregate
soils

Rotating
screens used
to wash
adhering clay
and silt from
sand & gravel

Separated
solids that
are heavier
than water by
centrifugal
force

Allows solidsg
to settle out
by gravity

Potentially
applicable

Potentially
applicable

Potentially
applicable

Potentially
applicable




Zs

TABLE 2-3 (CONTINUED) SOIL/SEDIMENT

General Remedial Process Description Screening
Response Technology Options Comments
Actions
Treatment Thermal Liquid Refractory Not feasible
(continued) Treatment Injection lined for inorganics
combustion
chamber (s)
incinerate

Rotary Kiln

Multiple
Hearth

Fluidized Bed

pumpable waste

Incinerates
all forms of
wastes

Series of
solid flat
hearths
incinerate all
forms of
waste, partic-
ularly sludges

Waste injected
into an
agitated bed
of sand where
combustion
ocecur

Not feasible
for inorganics

Not feasible
for inorganics

Not feasible
for inorganics
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TABLE 2-3 (CONTINUED) SOIL/SEDIMENT

General Remedial Process Description Screening
Response Technology Options Comments
Actions
Treatment Thermal Pyrolysis Thermal Not feasible
(continued) Treatment conversion of for inorganics
(continued) waste into
solid, liquid
and gas
components
Chenical Immobilization Render Potentially
Treatment contaminants applicable
insoluble and
limit leaching
of the
contaminants
Soil Washing Extracts Potentially
contaminants applicable
from soil
using solvents
Detoxification Destroy, Potentially
degrade or applicable
otherwise

reduce the
toxicity of
contaminants
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TABLE 2-3 (CONTINUED) SOIL/SEDIMENT
General Remedial Process Descriptions Screening
Response Technology Options Comments
Action
Treatment Physical Solidification Contaminants Potentially
(continued) Treatment /Stabilization are applicable
mechanically
located within
a solidified
matrix
Encapsulation Sealing the Potentially
wastes in an applicable
organic binder
or resin
Volatilization Thermal Not applicable
treatment or for heavy
mechanical metals
aeration
Disposal On-Site Land On-Site Construction Not applicable
Disposal Landfill of a landfill for on-site
conditions
Off-Site Land Landfilling Dispose of Potentially
Disposal waste in an applicable
off-site

facility
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TABLE 2-3 (CONTINUED) GROUND WATER

General Remedial Process Description Screening
Response Technology Options Comments
Actions
GROUND WATER
No Action None Not Applicable No Action Required for
consideration
by NCP
Institutional Access Deed Supply well Potentially
Actions Restrictions Restrictions usage in the applicable
area of
influence
would include
deed
restrictions
Alternate City Water Extension of Municipal
Water Supply Supply existing water already
municipal used by
water system majority of
to serve residents
residents in
area of
influence
New Community New supply Municipal

Monitoring

Well

Ground Water
Monitoring

well to serve
residents in
area of
influence

Monitoring of
existing wells

water system
appears to be
adequate

Potentially
applicable
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TABLE 2-3 (CONTINUED) GROUND WATER

General Remedial Process Description Screening
Response Technology Options Comment
Actions
Ground Water Extraction Extraction System of Potentially
(continued) Wells well (s) to applicable
extract
contaminated
ground water
Extraction/ Inject Potentially
Injection uncontaminated applicable
Wells water to
increase flow
to extraction
well(s)
Subsurface Interceptor Perforated Difficult to
Drains Trenches pipe in implement due
trenches to to on-site
collect geologic
contaminated conditions
ground water
On-Site/Off- Biological Aerobic Degradation of Not feasible
Site Treatment organics in for on-site
the presence organics
of oxygen
Anaerobic Degradation of Potentially

organics in
the absence of

oxygen

applicable for
PCE and TCE




TABLE 2-3 (CONTINUED) GROUND WATER

General Remedial Process Description Screening
Response Technology Options Comments
Actions
On-Site/Off- Physical/ Activated Adsorption of Potentially
Treatment Chemical Carbon contaminants applicable for
(continued) onto activated PCE sand TCE
carbon
Precipitation/ Removal of Potentially
Flocculation/ soluble applicable
Sedimentation metallic ions
Ion Exchange Toxic ions are Potentially
o exchanged with applicable
z harmless ions
! held by ion
exchange
material
Resin Sorption Contaminant is Potentially
transferred applicable

from dissolved
state to the
surface of the
resin
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TABLE 2-3 (CONTINUED) GROUNDWATER

General Remedial Process Description Screening
Response Technology Options Comments
Actions
On-Site/Off Physical/ Filtration Suspended Potentially
Treatment Chemical solids are applicable
(continued) removed by
passing
through a bed
of filter
media
Reverse Use of high Potentially
Osmosis pressure to applicable
force water
through the
membrane
leaving
contaminants
behind
Neutralization Adding acid or Potentially
base in order applicable
to adjust the
pH
Gravity Separate two- Not feasible
Separation phased aqueous for soluble

waste

organics
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TABLE 2-3 (CONTINUED)

GROUND WATER

General Remedial Process Description Screening
Response Technology Options Comments
Actions
On-Site/Off- Physical/ Air Stripping Mixing air Potentially
Site Treatment Chemical with water in applicable for
(continued) a packed TCE and PCE
column to
promote
transfer of
VOCs to air
Chemical Addition of an Not applicable
Oxidation oxidizing
agent
Chemical Addition of a Potentially
Reduction reducing agent feasible for
Cr (VI)
reduction
Sulfide Hydrogen Potentially
Precipitation sulfide or applicable
sodium sulfide
used to
precipitate
heavy metals
Physical/ Powdered Addition of Potentially
Chemical/ Activated carbon to the applicable for
Biological Carbon aeration basin TCE and PCE
Treatment

(PACT)
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TABLE 2-3 (CONTINUED) GROUND WATER
General Remedial Process Description Screening
Response Technology Options Comments
Action
Oon-Site/Off~- Thermal Liquid Refractory Potentially
Site Treatment Destruction Injection lined applicable for
(continued) combustion TCE and PCE
chamber (s)
incinerate

09

Rotary Kiln

Multiple
Hearth

Fluidized Bed

pumpable waste

Incinerates
all forms of
wastes

Series of
solid flat
hearths
incinerate all
forms of
waste,
particularly
sludges

Waste injected
into an
agitated bed
of sand where
combustion
occurs

Potentially
applicable for
organics

Potentially
applicable

Potentially
applicable for
organics



TABLE 2-3 (CONTINUED) GROUND WATER
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General
Response
Actions

Remedial
Technology

Process
Options

Description

Screening
Comments

On-Site/Off
Treatment
(continued)

Thermal
Destruction
(continued)

Off-Site
Treatment

In-Situ
Treatment

Pyrolysis

RCRA Facility

Bioreclamation

Thermal
conversion of
waste into
solid, liquid
and gas
components

Extracted
ground water
discharge to
Olean Waste
Water
Treatment
Plant

Extracted
ground water
transported to
RCRA facility
for treatment

Treating zones
of
contamination
by microbial
degradation

Potentially
applicable for
organics

Potentially
applicable

Potentially
applicable

Applicable for
organics
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TABLE 2-3 (CONTINUED)

GROUND WATER

General Remedial Process Description Screening
Response Technology Options Comments
Actions
On-Site/Off- In-Situ Chemical Immobilization
Treatment Treatment soil flushing Potentially
(continued) (continued) and applicable
detoxification
used to
decontaminate
soil
Physical Heating, Potentially
vitrification applicable
and ground
freezing to
demobilize
contaminants
Permeable Downgradient Not feasible
Treatment Beds trenches due to site
filled with geologic
activated conditions
carbon or lime
to treat
contaminants
Ground Water Ooff-Site POTW Extracted Potentially
Disposal Disposal water applicable

discharged to
Olean Waste
Water
Treatment
Plant
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TABLE 2-3 (CONTINUED) GROUND WATER, STRUCTURES/VATS

General Remedial Process Description Screening
Response Technology Options comments
Actions
Ground Water Off-Site Surface Water Discharge to Potentially
Disposal Disposal Olean Creek applicable
(continued) following
pretreatment
On-Site Deep Well Extracted Not applicable
Disposal Injection water for on-site
discharged to conditions
deep well
systen
Reinjection to Discharge to Potentially
Ground Water ground water applicable
following
treatment
STRUCTURES/VATS
No Action None Not applicable No Action Required for

consideration
by NCP
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TABLE 2~3 (CONTINUED) STRUCTURE/VATS

General Remedial Process Description Screening
Response Technology Options Comments
Actions
Institutional Access. Deed Deeds for Potentially
Actions Restrictions Restrictions property in applicable
the area of
influence
would include
deed
restrictions
Fencing Fence off Potentially
areas of applicable
contaminated
soil
Closure Board-~up Potentially
on-site applicable
structures
Containment Encapsulation/ Containment Protective Potentially
Enclosure coating acting applicable
as a shield
from
contaminated
surfaces
Partial or Demolition and Demolish Includes burn Potentially
Complete Removal Structures down, applicable
Removal controlled
blasting,
drilling,

crushing and
sawing




TABLE 2-3 (CONTINUED) STRUCTURES/VATS

General Remedial Process Description Screening
Response Technology Options Comments
Actions
Partial or Dismantling Physical Removal of Potentially
Complete and Removal Removal contaminated applicable
Removal structures
(continued)
Solid/ Mechanical Excavate Potentially
Aqueous Waste wastes from applicable
Removal on-site
! structures
with a
v mechanical
o device
Hydraulic Excavate Potentially
wastes from applicable
on-site
structures
using
hydraulics
Pneumatic Excavate Potentially
wastes from applicable
on~site
structures

using a pump

and compressed

air
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TABLE 2-3 (CONTINUED) STRUCTURES/VATS

General Remedial Process Description Screening
Response Technology Options Comments
Action
Treatment On-Site Grit Blasting Abrasive Potentially
Treatment ‘material is applicable to
used for specific
uniform surfaces
removal of
contaminated
surface layers
Hydroblasting/ A high Potentially
Water Washing pressure water applicable to
jet is used to specific
remove surfaces
contaminated
debris
Scarification Pneumatically Potentially
operated applicable to
piston heads concrete floor
strike the
surface,
causing
concrete to
chip off
Solvent Oorganic Technology
Washing solvent is under
used to development
solubilize

contaminants



A PR e aE EE Ay AR Y EE B 0 EE oG Ey B TR E EE -

L9-¢C

TABLE 2-3 (CONTINUED) STRUCTURES/VATS

General Remedial Process Description Screening
Response Technology Options Comments
Actions
Treatment Oon-Site Steam Cleaning Use high Potentially
(continued) Treatment pressure steam applicable
to clean up
residual
contaminants
Vapor-Phase Organic Difficult to
Solvent solvent is inmplement
Extraction heated to
vaporize and
allowed to
circulate in a
building
Photochemical Intense ultra Difficult to
Degradation violet light implement
is applied to
a contaminated
surface
Disposal On-Site Land On-Site Construction Not applicable
Disposal Landfill of a landfill to on-site

conditions
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TABLE 2-3 (CONTINUED) STRUCTURES/VATS

General Remedial Process Description Screening
Response Technology Options Comments
Actions
Disposal Off-Site Landfilling Dispose of Potentially
(continued) Disposal waste in an applicable
off-site
facility
Incineration See Not applicable
"Incineration for inorganic

of Soil" above

contaminants
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be extremely difficult to implement were also discarded. The
technologies with the greatest potential for applicability to the
site characteristics and constituents of concern have been retained
and are evaluated further in the subsequent sections of this

report.

2.7 Evaluation of Process Options

The technology processes considered tec be implementable were

evaluated in greater detail in this section. These remedial

technologies or process options were evaluated on the basis of

effectiveness and implementability. A relative cost comparison
was also completed; however, cost was not used as the sole criteria
to screen out any of the technologies. Table 2-4 summarizes the
screening process and Table 2-5 summarizes the process options that
were subsequently retained for further consideration. A discussion

of each of the evaluation categories is presented below.

Effectiveness

Effectiveness refers to the degree to which a technology
achieves the remedial objectives. As this evaluation pertains to
technologies rather than overall remedial alternatives, a
technology need not achieve the remedial objective in its entirety

2-69



TABLE 2-4

EVALUATION OF PROCES8 OPTIONS

Process Options

Effectiveness

Implementability

Retain Action/
Screen Comments

SOIL/SEDIMENT

No Action.

Fencing.

Deed Restrictions.

Clay & Soil Capping.

Concrete Capping.

8ituminous Concrete/
Asphalt clay Capping.

Does not achieve remedial
action objectives.

Effective in limiting
contact with contaminated
soil. Does not achieve
remedial actfon
objectives.

Effective in restricting
the land use. Does not
achieve remedial action
obJectives.

Effective in limiting
contact with contaminated
soil. Susceptible to
cracking. No contaminant
reduction,

Effective in limiting
contact with contaminated
soil, Susceptible to
weathering and cracking.
No contaminant reduction.

Effective in limiting
contact with contaminated
soil. Susceptible to
weathering and cracking.
No contaminant reduction.

Not acceptable to local
government/
public.

Readily implementable

Depends on legal requirements
and authorities.

Implementable. Restriction on

future land use.

Implementable. Restrictions
on future land use.

Easily implemented with plant
building in place.
Restrictions on future land
use.

Negligible.

Negligible.

Low capital, moderate
0 & M.

Moderate capital, moderate
0 & M.

Low capital, moderate
0 & M.

effectiveness

effectiveness

effectiveness

effectiveness

effectiveness

criteria.

criteria.

criteria.

criteria.

criteria.




TABLE 2-4 (CONTINUED) SOIL/SEDIMENT

Process Options Effectiveness Implementability Cost Retain Action/
Screen Comments

Composite Cepping. Effective in limiting Imptementable, Restrictions on  Moderate capital, tow Yes.
contact with contaminated future land use, Difffcult to 0 & M.
soil. Least susceptible construct if plant building
to cracking. No remains in place.

contaminant reduction.

Diversion/Collection. Effective in limiting Implementable. Low capital, low Yes.
infiltration of surface 0 & M.
water in contaminated
area. Supplements other
options (i.e. capping
options).

Grading. Effective in limiting Implementable. Low capital, Yes.
infittration of surface tow O & M.
water in contaminated
areas. Supplements other
options (i.e. excavation/
capping).

1L-¢

Soil Erosion Control. Effective in reducing Implementable. Low capital, Yes.
erosion low O & M.
of contaminated soil.
Supplements other options.

Cofferdams. Effective in limiting Implementable. Moderate capital. Yes.
movement of suspended
solids during treatment.
Supplements other options.

Curtain Barriers. Effective in limiting Readily implementable. Moderate capital. Yes.
movement of suspended
solids during dredging.
Supplements other options.
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TABLE 2-4 (CONTINUED) SOIL/SEDIMENT

Process Options

Effectiveness

Implementabi lity

Cost

Retain Action/
Screen Comment

Revegetation/
Restoration.

Watering.

Solids Excavation.

Mechanical Dredging.

Hydraulic Dredging.

Pneumatic Dredging,

Mechanical/Hydraulic
Scouring

Off-Site Landfill.

Effective in reducing
erosion of contaminated
soil. Supplements other
options(i.e. excavation,
capping).

Effective in reducing
fugitive dust during
implementation of other
remedial options.
Supplements other options
(i.e., excavation).

Effective in removing
contaminated soits.

Effective in removing
contaminated sediments.
Used with sediment
control. Should be done
during low flow
condftions.

Effective in removing
contaminated sediments.
Does not require channel
rerouting,

Effective in removing
contaminated sediments.
Does not require channel
rerouting.

Effective in removing
contaminated sediment from
storm sewer

Effective in removing
contaminants from the
site.

Readily implementable.

Readily implementable.

Implementable with proper

health and safety measures.

Implementable with proper

health and safety measures and

sediment controls.

Implementable. Requires
disposal/treatment option.

Not a common technology in the

U.S. Requires disposal/
treatment option,

Implementable. Requires
cooperation of local
officials.

Implementable. Requires
transport and handling

Low capital, Low O & M.

Negligible.

Moderate capital.

Moderate capital.

Moderate capital.

High capital,

Moderate capital.

High capital, no
0 & M.

Yes.

Yes.

Yes.

Yes.

Yes.

No. Fails implementability
criteria.

Yes.

Yes
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TABLE 2-4 (CONTINUED) SOIL/SEDIMENT

Process Options

Effectiveness

Implementability

Cost

Retain Action/
Screen Comments

Centrifugation.

Gravity Thickening.

Screens & Sieves.

spiral Classifier.

Cyclone and Rydroclone.

Settling Basin.

Immobilizatfon.

Soil Washing.

Detoxification.

Effective for separation
of soils.

Effective with other
options for concentration
of slurries.

Effective for segregation
of soils. Supplements
other options.

Effective for separation
of coarse soils from
fines.

Effective for separation
of solids heavier than
water.

Effective for separation
of suspended solids from
tiquids.

Effective for limiting
solubility of
contaminants.

Effective in extraction of
contaminants from soil.

Effective in reducing the
toxicity of contaminants

Implementable.,

Implementable.

Implementable.

Implementable.

Implementable.

Implementable. Takes longer
than other solids separation
processes.

Difficult to Implement.
Insufficient field test
information.

Implementable. May require
site-specific treatability
study.

Implementable,
May introduce other
pollutants.

Moderate capital,
low O & M.

Moderate capital
low O & M.

Moderate capital, high 0 &
M.

High capital, moderate O &
M.

High capitat, tow
0& M.

Moderate capital, low
0 & M.

Moderate capital, no
0 & M.

Moderate capital, moderate
0 & M.

Moderate capital, no 0 &
M.

Yes.

Yes.

Yes.

Yes.

Yes.

Yes.

No. Fails implementability

criteria.

Yes.

No. Fails implementability
criteria.
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TABLE 2-4 (CONTINUED) GROUNDWATER

Process Options

Effectiveness

Implementability

Cost

Retain Action/

_Screen Comments

Solidification/
Stabilization.

Encapsulation.

In-Situ Soil Flushing.

vitrification.

GROUNDWATER

No Action.

Deed Restrictions.

Extension of
City Water Supply.

Groundwater
Monitoring.

Effective for Limiting
teaching of wastes. No
contaminant reduction.

Reduces leaching
potential. Improves
handling.

Effective in extraction of
contaminants from soil.

Potentially leaves
contaminated soil on
perimeter of treated area.

Does not achieve remedial
action objectives.

Effective in restricting
the tand use. Does not
achieve remedial action
objectives.

Effective in limiting use
of contaminated ground
water. No contaminant
reduction.

Useful for documenting
conditions. No
contaminant reduction.

Imptementable, May require
site-specific treatability
study.

Implementable.

Difficult to Implement.

Difficult to Implement.
Insufticient field test
information.

Not acceptable to local
government/public.

Depends on tegal requirements

and authorities.

Municipal water system already
in place in area of influence.

'

Alone, not acceptable to local

government/
public.

Moderate capital, no
0 & M.

High capital, no
0&M.

Moderate capital, moderate

0 & M.

Very high capital,
no 0 & M.

None.

Negligible.

Negligible.

Low capital, low
0 & M.

Yes.

Yes.

No, Fails implementability
criteria.

No. Fails effectiveness criteria.

Yes.

No. Fails effectiveness criteria.

No. Fails effectiveness criteria.

Yes.
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TABLE 2-4 (CONTINUED) GROUNDWATER

Process Option

Effectiveness

Implementability

Cost

Retain Action/
Screen Comments

Caepping.*

Extraction Wells.

Extraction/Injection
Wells.

Anaerobic
Yreatment

Activated Carbon.

Precipitation/
Floceutations
Sedimentation.

lon Exchange

Resin Sorption

Filtration.

See sbove under
vSofl/Sediment®.

Useful if used in
conjunction with other
options.

Probably will not increase
extraction process due to
tack of confining layers.

Potentially effective to
treat VOCs.

Proven technology for
treating VOCs and Cr(Vvl).

Effective and reliable.
Requires sludge disposat.

Effective for removal of
metals/organics from
groundwater.

Effective for removal of
metals/organics from
groundwater.

Effective for removing
suspended solids, Can be
used as pretreatment to
other options.

Note: Capping is addressed under Soil/Sediment.

Implementable. May pull in
contaminants from off-site
sources.

Potentially implementable in

overburden.

Difficult to implement at site
due to the low organic waste
concentration.

Readily implementable.

Readily implementable.

Readily implementable,

Readily implementable.

Readily implementable.

Moderate capital, moderate
0 & M.

Moderate capital
moderate O & M.

Moderate capital, high 0 &
M.

Moderate capital, high 0 &
M.

Low capital, moderate
0 & M.

Moderate capital, moderate
0 & M.

Moderate capital, moderate
0 & M.

Moderate capital, moderate
0 &M,

Yes.

No. Fails effectiveness criteria.

No. Fails implementability and cost
criteria.

Yes.

Yes.

Yes.

Yes.

Yes.
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TABLE 2-4 (CONTINUED) GROUNDWATER

Process Option

Effectiveness

Implementability

Cost

Retain Action/
Screen Comments

Reverse Osmosis.,

Neutratization.

Air Stripping.

Steam Stripping.

Chemical Reduction.

Sulfide Precipitation.

Powdered Activated
Carbon Treatment
(PACT).

Disposal/Treatment
at RCRA Facility.

In-Situ Treatment
Bioreclamation.

Effective for removal of
charged fons (EQ): Cr(Vl),
some organics and metals.

Effective for pH
adjustment. Used as
pretreatment options.

Proven effective
technology for treating
PCE & TCE. Results in VvOC
air emissions.

Not effective for
waste types at the site.

Effective for reduction of
Cr(vI) to Cr(l1ll) by using
reducing agents.

Effective for
precipitation of heavy
metals.

Not effective for low
level organics and/or
fnorganics.

Effective.

Effective for organics,
but not effective for
{norganics.

Difficult to Implement,

Requires pretreatment.

Readily implementable.

Readily implementable.

imptementable.

Readily implementable.

Readily implementable.

Readily implementable.

Implementable.

Difficult to implement due to

low levels of organics.

Moderate capital, high 0 &
M.

Low capital, low
0 & M.

Moderate capital, moderate
0 & M.

Very high 0 & M cost.

Moderate capital, moderate
0 & M.

Moderate capital, moderate
0 & M.

High capital, high
0 & M.

Very high capital.

Moderate capital.

No. Fails implementability

criteria.

Yes.

Yes

No. Fails effectiveness criteria.

Yes.

Yes.

No. Fails effectiveness criteria.

Yes.

No, Fails effectiveness and
implementability criteria.




TABLE 2-4 (CONTINUED) GROUNDWATER

Process Option

Effectiveness

Implementabi lity

Retain Action/
Screen Comments

in-Situ Chemical
Treatment.

In-Situ Physical
Treatment.

Discharge to POTW.

Discharge to Surface
Water.

Reinjection to
Groundwater.

Effective method for
treating sofls which also
addresses

ground water.

Effective for organics and
immobilizing contaminants.
Does not lower
contamination levels.

Effective and reliable
method.

Effective and reliable
method. requires
extensive pretreatment.

Potentially effective.
Requires pretreatment.

Difficult to implement. Not a

proven technology.

Difficult to implement.

Implementable. Discharge
permits required.

Implementable.

Discharge permits required.

Implementable. May impact
municipal supply wells.

Moderate capital,
moderate O & M.

High capital,
high 0 & M.

Low capital,

low O & M.

Low capital, low
O & M.

Moderate capital, moderate

0 & M.

No. Fails implementability
criteria.

No. Fails effectiveness and
implementability criteria.
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TABLE 2-4 (CONTINUED) STRUCTURES/VATS

Process Option

Effectiveness

Implementability

Cost

Retain Action/
Screen Comment

STRUCTURES/VATS

No Action.

Closure.

Fencing.

Deed Restrictions.

Contaimment
(Encapsulation/
Enclosure).

Demolition and Removal
(Complete Removal).

Does not achieve remedial
action objectives.

Effective for limiting
vandalism and access to
structures. Does not
achieve remedial
objectives.

Effective in limiting
contact with wastes. No
contaminant reduction.
Does not achieve remedial
objectives.

Effectiveness depends on
continued future
fmplementation. Does not
achieve remedial
objectives.

Effective in limiting
direct contact with
contaminants. No
contaminant reduction.

Effective for breaking
down structures and
fmproving handling of
debris.

Not acceptable to local
public/government.

Implementable.

Currently in place. Fencing
could be upgraded to limit
vandalism and trespassing.

Depends on legal requirement
and authorities.

[mplementable.

Implementable i1f buildings are
agdequately decontaminated
prior to demotition.

None.

Low capitel, low
0 & M.

Negligible.

7

Negligible.

Low capital, moderate
0 & M.

High capital.

Yes.

No. Fails effectiveness

No. Fails effectiveness

No. Fails effectiveness

No. Fails effectiveness

Yes,

criteria.

criteria.

criteria.

criteria.




TABLE 2-4 (CONTINUED) STRUCTURES/VATS

Process Option Effectiveness Implementability Retain Action/
Screen Comments

Dismantling and Effective for removel of Implementable if buildings are  High capitel. Yes.
Removal. structures. adequately decontaminated
prior to dismantling.

Grit Blasting. Effective for removing Implementable. Moderate capital.
contaminants from specific
surfaces.

Scarification. Only effective for Implementable. Moderate capital.
removing residual
contaminants from masonry
surfaces.

Steam Cleaning. Effective for removing Implementable. Requires Low capital.
residual contaminants on containment of water generated
structures. during cleaning.

On-Site RCRA Facility. Effective storage of Difficult to implement. Very high capital, No. Fails implementability
waste. Achieves remedial Public/local government moderate O & M. criteria.
objectives. concerns.

off-Site Landfill Effective for limiting Implementable. Requires High capital.
Disposal. contamination at site. demolition, transportation and
handl ing.




TABLE 2-5 SUMMARY OF APPLICABLE TECHNOLOGIES

Type of Media

Applicable Technologies

Soil/Sediment.

Groundwater.

Structures/Vats

No Action.

Composite Capping.
Diversion/Collection.
Grading.

Soil Erosion Control.
Cofferdams.

Curtain Barriers.
Revegetation/Restoration.
Watering.

Solid Excavation.
Mechanical/Hydraulic Dredging.
Mechanical/Hydraulic Scouring
Off-Site Landfill.
Centrifugation.

Gravity Thickening.

Screens and Sieves.

Settling Basin.

Spiral Classifier.

Cyclone and Hydroclone.

Soil Washing.
Solidification/Stabilization.
Encapsulation.

No Action.

Groundwater Monitoring.

Extraction Wells.

Carbon Adsorption.

Conventional Precipitation.

Ion Exchange using Resin Sorption.
Filtration.

Neutralization.

Air Stripping.

Chemical Reduction.

Sulfide Precipitation.

Discharge to POTW.

Discharge to Surface Water.
Reinjection to Groundwater.
Disposal/Treatment at RCRA Facility.

No Action.

Demolition/Dismantling and Removal.
Steam Cleaning.

Off-Site Landfill Disposal.
Scarification.

Grit Blasting

2-80
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to be considered effective. Effective technologies may be combined
with other complementary technologies, if required, to form
effective alternatives which address the remedial objectives. This
evaluation therefore is based upon the effectiveness of each

technology at its intended function.

Implementability

Implementability encompasses  both the technical and
administrative feasibility of implementing a technological process.
As discussed in Section 2.6, technical implementability is used to
initially screen process options and to eliminate those that are
clearly ineffective or unworkable at a site. Therefore, this
subsequent, more detailéd evaluation of process options places
greater emphasis on the institutional aspects of implementability,
such as the ability to obtain necessary permits for off-site
actions, the availability of treatment, storage and disposal
services (including capacity), and the availability of necessary

equipment and skilled workers to implement the technology.




Relative capital and O & M costs were estimated during this
stage of the screening process. The cost estimates were made on
the basis of published unit costs and vender estimates, and each
process option is evaluated as tb whether costs are high, mediunm or

low relative to other process options of the same technology type.
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES

Preliminary screening of potentially applicable technolcgies/
process options was discussed in Section 2.0. This Section
addresses the combination of the most feasible technologies/process
options into remedial alternatives, and the subsequent screening of

these alternatives for each of the three media previously

identified (i.e., soil/sediment, ground water and structures/vats).

In general, the alternatives discussed herein for each of the media
include the no action/limited action alternative, and other
alternatives which exceed, achieve, or do not achieve appropriate

levels of remediation, as defined by the remedial action

objectives.

Finally, this section presents the comprehensive remedial
alternatives which, based on the screening process, appear to be
the most feasible for the site. These alternatives are evaluated

in more detail in Section 5.0, the Phase III FS (Task Vi-Detailed

Analysis of Alternatives).
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3.1 Development of Alternatives

3.1.) Summary of Alternatives for Contaminated Soil/Sediment

Remediation

Alternatives for contaminated soil/sediment remediation

are summarized below. Alternatives 1 through 10 address on-

site soils and the sediment within Olean Creek. Alternative

11 addresses the residual contaminated sediment present in the

storm sewer system.

o Alternative 1: No Action/Limited Action

o) Alternative

o Alternative
o) Alternative
o Alternative
o Alternative
o Alternative

2

Capping of Contaminated

Soils; Removal of Sediments

! Excavation and Off-Site Landfill Disposal

Soil Washing

On-Site Solidification/Stabilization
Off-Site Disposal of Heavily Chromiunm
Contaminated Soil and On-Site
Solidification/Stabilization of Less
Contaminated Soil

Off-Site Disposal of Less

Contaminated Soil and On-Site

Washing (Reclamation} of Heavily

Chromium Contaminated Soil
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Alternative 8: On-Site Soil Washing of Heavily Chromium
Contaminated Soil, ©Off-Site Landfill
Disposal of Sediments and Capping of the
Remaining On-Site Soil

Alternative 9: Off-Site Disposal of Heavily Chromium
Contaminated Soil and Capping of the
Remaining Soil/Sediment

Alternative 10:Encapsulation

Alternative 1l1:Sewer Cleaning using Mechanical/Hydraulic

Scouring Techniques

Each of these altermatives is summarized in the following

paragraphs.

Alternative 1: No Action/Limited Action

The no action/limited action alternative would 1limit
access to contaminated areas identified during the RI/FS.
This alternative would include site fencing, monitoring and
deed restrictions. The no action/limited action alternative
is presented here as a baseline against which to evaluate

other alternatives.
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Alternative 2: Capping of Contaminated Soils; Removal of

Sediments

The capping alternative includes a composite cap over the
site and improvement of site drainage (e.g., grading,
diversion/collection, soil erosion control, revegetation,
ete.). For this alternative to be effective the plant
building must be removed to allow complete closure of the
site. If feasible (i.e., the guantity of the contaminated
soil is not excessive) contaminated soil/sediment from off-
site may be consolidated on-site or in one area of the site,
and then capped. Capping would reduce the movement of
contamination via air, surface water and ground water (i.e.,
by reducing infiltration). Surface capping at the Vvan Der
Horst site would also 1limit direct contact with the
contaminated soils by humans or animals entering the site

area.

Capping would also enhance other technologies (e.q.,
ground water collection) by mitigating the impacts of
infiltration or isolating the source of contamination.
However, with regard to public health and the environment,
removal of the sources of contamination 1is generally
preferable to capping or any other form of containment.
Nevertheless, capping offers a less expensive opticn.

3-4
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Sediment would be removed by constructing a cofferdam or
silt curtain around the contaminated area of the creek and
dredging the sediments. Dredged sediments would be dewatered

and disposed of at an off-site disposal facility or on-site.

Alternative 3: Excavation and Off-Site Landfill Disposal

‘Excavation and off-site disposal is a proven technology
for remediation of waste sites where waste gquantities are not
excessive and the excavated material can be disposed of at a
local off-site landfill. Watering and other dust control
neasures would be implemented during excavation. Soil
excavation can be accomplished by a wide variety of
conventional equipment ranging in size from a 220 cubic yard
dragline down to the 1/4 cubic yard backhoe. These basic

types of excavation machinery fall into the following general

categories:

o Backhoes;
o Cranes and attachments (draglines and clamshells):
and

(o) Dozers and loaders.
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Sediment would be removed by constructing a cofferdam or
silt curtain around the contaminated area of the creek and
dredging the sediments. Dredged sediments can be dewatered

and taken off-site with the contaminated soil.

Alternative 4: Soil Washing

Under this alternative, contaminated soil would be
excavated and washed on-site with a liquid medium for removal
of contaminants. Sediment would be removed by constructing a
cofferdam or slit curtain around the contaminated area of the
creek and dredging the sediments. Dredged sediments would be
dewatered and washed on-site together with the contaminated
soil. Decontaminated soil/sediment would be backfilled
following delisting while the washing solution would be
reclaimed, sold or treated for removal of the contaminants via

the following treatment/disposal techneclogies:

Chromium Reduction:;

Neutralization;
Precipitation/Flocculation;
Sedimentation;

Filtration;

Granular Activated Carbon Adsorption;

pH Adjustment;




Belt Filter Press (for sludge dewatering); and

Off-Site Disposal of Dewatered Siudge.

A schematic flow diagram of a typical soil washing
treatment train is presented in Figure 3=-1. Additionally,
soil segregation methods (e.g., centrifugation, gravity
thickening, screens and sieves, spiral classifier, cyclone,
hydroclone, and settling basins) may be used to separate the
soils into various particle sizes prior to the washing

process.

Alternative 5: oOn-Site Sclidification/Stabilization

Under this alternative, contaminated soil/sediment would
be excavated/dredged and solidified/stabilized on-site. There
are various types of solidification/stabilization processes
such as cement solidification, silicate-based processes,
sorbent materials processes, and thermoplastic techniques. The

objectives of the solidification treatment process are to:

Improve the handling and physical characteristics
of the waste;
Decrease the surface area across which transfer or

loss of pollutants can occur;
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Figure 3—1 : TYPICAL SOIL WASHING TRERTMINT PROCESS TRAIN

Source: YEC, INC.




Limit the solubility of metal contaminants in the
waste; and

Make the soil less hazardous.

The success of this technology would depend primarily
upon two factors: (1) the site-specific waste
characteristics; and (2) the chemicals/binding reagents to be

applied to the soil.

Alternative 6: Off-Site Disposal of Heavilv Chromium

Contaminated Soil and On-Site Solidification/Stabilization of

Less Contaminated Scil

This alternative combines scil/sediment alternatives 3 and
5. The contaminated soil near MW-5, MW-3 and MW-17, which is
considered to be heavily contaminated with chromium (i.e.,
greater than 1,000 ppm total chromium), would be excavated and
hauled to an off-site RCRA landfill facility for disposal
(Alternative 3), while the less contaminated socil/sediment
(i.e., less than 1,000 ppm total chromium)} would be treated
on-site using solidification/stabilization techniques

(Alternative 5).
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Alternative 7: Off-Site Disposal of Less Contaminated Soil and

on-Site Soil Washing of Heavily Chromium Contaminated Soil

This alternative combines soil/sediment alternatives 3
and 4. Under this alternative the heavily chromium
contaminated soil near MW-5, MW-3 and MW-17 would be excavated
and soil washed. The effluent could then be potentially
recycled and the residual soils either backfilled, or disposead
of with the less contaminated soil/sediment at an off-site

landfill facility.

Alternative 8: On-Site Scil Washing of Heavily Chromium

Contaminated Soil Followed by Site Capping

This alternative combines soil/sediment alternatives 2
and 4. The heavily contaminated soil would be washed and
either backfilled, after delisting, or disposed of at an off-
site landfill. The remaining less contaminated scil would be
consolidated, if possible, and then covered with a cap to
limit any further dust migration of the soil, and to limit the
infiltration of surface water through the soil. The sediment
would be dredged, dewatered and consolidated with the on-site

soil or disposed of in an off-site landfill.
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Alternative 9: Off-Site Disposal of Heavilv Chromium

Contaminated Soil and Capping of the Remaining Soil/Sediment

This alternative combines soil/sediment alternatives 2
and 3. The heavily chromium contaminated soil would be
excavated and disposed of at an off-site landfill. The
remaining soil/sediment would be consolidated, if feasible,
and capped to limit any further dust migration and to limit

surface water infiltration.

Alternative 10: Encapsulation

This alternative would involve excavating the
contaminated soil and encapsulating it in an organic binder or
resin followed by on-site or off-site disposal. One of the
following three methods of microencapsulation would be used:
1) high-density polyethylene jacket developed by Environmental
Protection Polymers; 2) high density polyethylene overpack
developed by the USEPA; and 3) Envirostone Cement ™ developed
by United States Gypsum. All these methods appear to be
effective for isolating and immobilizing chromium contaminated

soils at Van Der Horst Plant No. 1.
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Alternative 11: Sewer Cleaning using Mechanical/Hydraulic
Scouring Techniques

This alternative uses either a power rodding machine
("snake") to push or pull scrapers through the sanitary sewer
or a high pressure water wash to dislodge contaminated
sediment and debris. The sediments are then vacuumed from the
downstream manholes using vacuum trucks. This material would
then be taken to an off-site landfill or to the site to be

treated and disposed of with the other soil/sediments.

3.12.2 Summary of Alternatives for Ground Water Migration

Control

The following four (4) alternatives have been identifiead

for control of ground water contaminant migration:

o Alternative 1: No Action/Limited Action

o Alternative 2: Ground Water Extraction, Treatment, and
Discharge to Surface Water

o Alternative 3: Ground Water Extraction, Pretreatment, if
necessary, and Discharge to POTW

o Alternative 4: Ground Water Extraction, Treatment, and

Reinjection
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Alternatives 2, 3 and 4 potentially involve on-site treatment
of contaminated ground water. Therefore, potential treatment

options are discussed independently.

Since both inorganic {e.g., hexavalent chromium) and
organic (e.g., PCE) contaminants are of concern, the following

two groups of treatment options were evaluated:

1. Metal Treatment Options (Figure 3-2):
a. Conventional Chemical Precipitatiocn,

b. Sulfide Precipitation; and

c. Ion Exchange.
d. Activated Carbon Adsorption (Figure 3-3)
2. Organic Chemical Treatment Options (Figure 3-3}:
a. Activated Carbon Adsorption;
b. Air Stripping and Off-Gas Treatment by Carbon
Adsorption; and

c. Air Stripping followed by Carbon Adsorption.

Note that Carbon Adsorption is included as a treatment option
under metals due to its effectiveness in treating hexavalent

chromium.
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Alternative 1: No Action/Limited Action

This alternative includes monitoring and 1land use
restrictions. The monitoring wells and downgradient»supply
wells would be sampled and tested fof cohtaminants
periodically. No treatment or disposal actions would be taken
relative to ground water remediation. Restrictions on the use
of supply wells within the area of influence would be

implemented by local government.

Alternative 2: Ground Water Extraction, Treatment and

Discharge to Surface Water

This alternative would involve extraction of ground water
through a pumping system in the vicinity of the site, followed
by on-site treatment to remove metal and organic
contamination. The objective of the treatment system would be
to meet Class C stream standards, for eventual discharge to

surface water.

Ground water pumping and treatment is feasible, given the
nature of the aquifer and the level and type of metal and
organic contamination. Surface water discharge may also be
practical, so long as the volume of water does not produce
localized flooding problems. A State Pollutants Discharge

3-16
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Elimination System {SPDES) permit would be required under this

alternative.

Alternative 3: Ground Water Extraction, Pretreatment., and

Discharge to City of Olean Wastewater Treatment Plant

This alternative is basically the same as alternative 3,
with the exception that ground water (pretreated, if
necessary) would be discharged to a Publicly Owned Treatment
Works (POTW). The nearest POTW is operated by the City of

Olean and is serviced by an activated sludge treatment plant.

This treatment plant consists of a main pumping station
(which includes mechanical screens, influent pumps and aerated
grit chambers), primary clarifiers, aeration tanks, secondary
clarifiers, and a chlorine contact tank. The treated

wastewater is discharged to the Allegheny River.

This plant has a design capacity of 7 MGD and is
currently operating at 4.5 MGD with an additional 1 MGD of
capacity reserved for use by surrounding communities. Table
3-1 lists the current limits of contaminants that are allowed
in discharges to the City of ©Olean sanitary sewer systemn.
Based on ground water samples collected during the Phase I, IT
and IITI RIs the ground water at the site presently meets these

3-17




TABLE 3-1

LIMITS OF TOXIC SUBSTANCES IN SEWAGE DISCHARGE*

Contaminant 24 Hour Composite

Chromium, Hexavalent 5.5 mg/1
Copper (Total) 2.1.mg/1
Cadmium (Total) .0 mg/1
Cyanide (D) .2 mg/1
Zinc (Total) .0 mg/1
Nickel (Total) .9 mg/1
Arsenic (D) ‘ .02 mg/1
Lead (Total) .0 mg/1
Mercury (D) .7 mg/1
Silver (D) .2 mg/1
Trichlorethylene .0 mg/1

(D) - Dissolved- amenable to chlorination

*From City of Olean Sewer Use Ordinance.
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limits except for hexavalent chromium concentration from the
wells close to the site. Thus, it appears that the ground
water extraction system could discharge a majority of the
ground water pumped directly to the sewer system without
pretreatment, pending final approval from the POTW and

modifications to the POTW to increase its capacity.

Alternative 4: Ground Water Extraction, Treatment and

Reinjection

This alternative includes extraction, treatment and

reinjection of the treated ground water. A ground water
treatment system would probably have to treat the extracted
ground water down to acceptable drinking water standards. The
reinjection system would require more engineering and

equipment than disposal to the POTW.

3.1.3 Ssummary of Alternatives for Structures/Vats Remediation

Remedial alternatives for contaminated structures/vats are

summarized below:

o) Alternative 1: No Action/Limited Action
o Alternative 2: Demolition/Dismantalling and Off-Site
Landfill Disposal

3-19
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o) Alternative 3: Decontaminaticen of Structure Surfaces

Alternative 1: No Action/Limited Action

This alternative would include restricting access to
contaminated structures by boarding-up the on-site structures
and upgrading fencing around the site. The no action/limited
action alternative is presented here as a baseline against
which to judge other alternatives. This alternative may be
unacceptable in terms of environmental impact, public health,

and/or regulatory restriction concerns.

Alternative 2: Demolition/Dismantalling and Off-Site Landfill

Disposal

The objective of this alternative is to remove or
decontaminate the source of the contaminated structures/vats
and to demolish the plant. The disposal of the materials
would be at an off-site construction and democlition (C&D)
landfill. This alternative consists of: 1) decontaminating
the structure using various methods (e.g., steam cleaning,
scarification, grit blasting); 2) demolition/dismantling of
structures, which can be done using a variety of methods

previously discussed; and 3) transporting the debris to a
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landfill. Some of the materials may require additional

decontamination prior to landfilling in a C&D landfill.

Alternative 3: Decontamination of Surfaces

Steam cleaning, grit blasting and scarification can be
used to remove the contaminants from the structural surfaces.
As previously discussed this alternative involves the use of
technologies which would be selected for use based upon the

specific contaminant and surface characteristics.

3.2 Screening of Remedial Alternatives (Phase IT FS)

In this section, remedial alternatives discussed in Section 3.1

for soil/sediment, ground water and structures/vats are screened on

the basis of effectiveness and implementability. The obijective of

the screening is to narrow the list of potential alternatives that
will be evaluated in detail during Task VI. Pursuant to the May,

1990 NYSDEC TAGM, cost was not used as an evaluation criteria. The

evaluation forms for effectiveness and implementability from the
above mentioned TAGM are included in Appendix A. A summary of the

results of these evaluations can be found in Tables 3-2 and 3-3.




TABLE 3-2 PRELIMINARY SCREENING OF SOIL REMEDIATION ALTERNATIVES

Alternatives 8hort Term/Long Term Effectiveness Implementability Total

1 2 3 4 5 6 7 8 Sum 1 2 3 Bum 8S8core
1. No Action 4 0 1 0 0 0 0 0 5 9 2 3 14 19
2. Capping and Grading. 3 3 2 0 0 3 0 1 12 8 0 3 11 23
3. Excavation & Off-Site 3 3 2 0 0 3 5 4 20 10 1 3 14 34

Landfill Disposal.

4. On-Site Soil Washing. 3 3 2 3 3 0 4 3 21 6 1 2 9 30
" 5. On-Site 33 2 3 3 0 4 3 212 7 1 3 11 32
N Solidification.

6. Off~Site Disposal of 3 3 2 0 0 3 5 4 20 10 1 3 14 34

Heavily Chromium
Contaminated Soil &
On-Site Solidification/
Stabilization of

Less Contaminated

Soil.

7. Off-Site Disposal of 33 2 3 3 0 4 3 21 6 1 2 9 30
Less Contaminated
Soil and On-Site
Washing of Heavily
Chromium Contaminated
Soil.




TABLE 3-2 PRELIMINARY SBCREENING OF SOIL REMEDIATION ALTERNATIVES CONT'D

Alternatives S8hort Term/Long Term Effectiveness Inplementability
1 2 3 4 5 6 7 8 8um 1 2 3 8um

On-Site Soil Washing 0 4 21 1 2 9
of Heavily Chromium

Contaminated Soil,

Off-site Landfill

Disposal of Sediments

and Capping of the

Remaining On-Site Soil.

Off-Site Disposal

of Heavily Chromium
Contaminated Soil and
Capping of the
Remaining
Soil/Sediment.

.Encapsulation.

.Storm Sewer Cleaning.




TABLE 3-3 PRELIMINARY SCREENING OF GROUNDWATER REMEDIATION ALTERNATIVES

Alternatives Short Term/Long Term Effectiveness Implementability
1 2 3 4 S 6 7 8 Sum 1 2 3 Sum

No Action 4 0 1 0 o 0 0 0 5 9 2 3 14

GW Extraction, 4 2 21 0 3 9
Treatment,

& Discharge

to Surface Water.

GW Extraction,
Pretreatment,
& Discharge
to POTW.

GW Extraction,
Treatment,
& Relnjection.
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3.2.1 Evaluation of Soil Remediation Alternatives

Alternative 1: No Action/Limited Action

The no action/limited action alternative has been
retained to provide a baseline condition against which other
alternatives can be compared. As the title states, this
alternative involves no remedial action, except fencing the
site and land use restrictions. This would leave the site in

its present condition.

Effectiveness

No action/;imited action is not considered effective,
because environmental and public health risks (due to the
contamination at the site) would not be alleviated by this
alternative. The magnitude of risks would remain the same and
any reduction in risk would be due to natural cleanup with the
passage of time. The contaminated soils/sediments would
continue to be subjected to surface water percolation and
run-off as well as lateral and vertical seepage, which could
cause additional ground water and surface water contamination.

Additionally, hexavalent chromium could potentially migrate

via fugitive dust.

w
|
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Implementability

There would be no significant technical difficulty
associated with the implementation of this alternative. Land
use restrictions associated with this alternative would

require minor coordination activities between NYSDEC and the

local government.

Alternative 2: Capping of Contaminated Soils:

Removal of Sediments

This alternative involves capping the site, or a portion
of it, with a composite cap and grading the surrounding area.
Capping of the soils would limit fugitive dust migration. It
would also 1limit surface water infiltration thereby
controlling contaminated ground water migration. Contaminated
sediments from Olean Creek would be dredged, dewatered and
disposed of landfill or consoclidated with the on-site soils

prior to capping.

Effectiveness

A properly installed and maintained cap would be
effective in limiting exposure and fugitive dust migration,
since the contaminated soil would be physically isolated.
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This alternative would satisfy the remedial action objectives
and would alleviate the short-term risks to human health once
the cap is in place. However, potential for long-term risks
would still exist, since the source of contamination would

remain beneath the cap.

Dredging and subsequent management of contaminated
sediments is a viable alternative for handling contaminated
sediments. The remedial action cbjectives for sediment would

be satisfied under this alternative.

Implementability

Capping technology is reliable and well demonstrated. The
materials, equipment, and labor to grade and cap the site are
readily available. The composite cap presents a fairly
durable, weather resistant surface; however, it is susceptible
to cracking and settling if not properly maintained. The
capping option is particularly attractive if the plant
building is removed. If present, the configuration of the

plant building makes the installation of the cap very

difficult.

Capping the site would require restricting its future
use. The site would need to be securely fenced to prevent
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damage to the cap. Capping and fencing the site would

preclude using the site as a residential area.

Mechanical dredging could resuspend contaminated
sediment, thereby increasing the potential for downstream
contaminant migration. This potential problem can be
controlled by dredging during periods of low flow, and through

the use of turbidity controls (e.g., silt curtains).

Alternative 3: Excavation and Off-Site Landfill Disposal

This alternative includes excavation of contaminated
soil, dredging of contaminated sediments, and disposal of both
soil and sediments in an off-site landfill. Excavation of the
contaminated soils/sediments woulad require a field

mobilization program which may include construction of the

following:
o A haul road to provide stabilized access to the
site;
o A decontamination pad for decontaminating excavation

equipment; and
o A staging area for dewatering and temporary
storage of excavated soils.
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Remedial action for the contaminated sediments under this
alternative would be the same as described for soil/sediment

Alternative 2,

Effectiveness

This alternative relies on established technologies for
removal and disposal of contaminated soil. Additionally,
remedial action objectives for the soil/sediment would be met.
The possibility of human health risks from on~site inhalation

would be 1limited, although the potential for future
contaminant migration from the off-site landfill would still
potentially exist. In addition, the potential for ground
water or surface water contamination from the soil would be

reduced.

The effectiveness evaluation for remediation of the
contaminated sediment was ©previocusly discussed under

soil/sediment Alternative 2.

Implementability

Under this alternative, it will be necessary to locate a

landfill to accept the contaminated soil and sediments.
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Treatment may be required at the site, prior to landfilling,

to meet landfill acceptance criteria.

Alternative 4: Soil Washing

As previously discussed, inorganic contaminants can be
washed from contaminated soils/sediments by means of an
extraction process termed "soil washing". This process
extracts contaminants from the soil/sediment matrix usiﬁg a
liquid medium as the washing solution. This washing solution
is then treated for removal of the contaminants via
conventional wastewater treatment technologies. Solutions

with the greatest potential for use in soil washing fall into

the following classes:

o Acids-bases;

0 Complexing and chelating agents; and

o Certain reducing/oxidizing agents.

Water alone can be used to leach water-soluble or water-mobile
organics and inorganics. However, for most inorganics,
including lead, chromium, and copper, adjusting the pH with
dilute solutions of acids or bases will enhance inorganic

solubilization and removal.
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Desirable soil washing fluid characteristics are listed

below:

o) Favorable separation coefficient for extraction:

o Low volatility;

o Low toxicity:;

o Safety and ease of handling:

o Recoverability; anad

o Treatability of washing fluid.
Effectiveness

Soil washing is an extracting process with a number of
variations that range from experimental to full scale. Acids,
bases, and chelating and/or soclvent solutions have been used
to extract the metals from soil. The extracting solutions are
treated to recover or concentrate the metals. Although the
treated soil could theoretically be backfilled if delisted,
concentrated metal sludge must be disposed of as a hazardous

waste.

The effectiveness of this technology at the Van Der Horst
site would be related to the soil type, extracting agent, anad

other factors. A pilot study is needed to evaluate the
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chemicals required and the efficiency of the soil washing

systenmn.

Implementability

Soil washing systems typically experience some problems
related to soil/liquid separation. These problems were
encountered subsequent to the washing phase, due to the high
percentage of silt or clay in the soil material. 1In general,
if the contaminated soil contains more than 50% clay material,
soil washing is not an effective remedial technology. However,
if the contaminated soil contains more than 50% sand and
gravel materials, soil washing may provide a cost-effective

solution.

Review of the characteristics of the unconsolidated
strata (0 to 60 ft.) at the Van Der Horst site indicates the
soil is primarily gravel and sand with occasional cobbles.
Thus, soil washing appears to be a feasible remedial

alternative for this site.
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Alternative 5: On-Site Solidification/Stabilization

Under this alternative, contaminated soil would be
excavated and contaminated sediment would be dredged. The
contaminated soil and sediment would be solidified/stabilized
on-site. The treated media would then be backfilled on-site
or disposed of off-site in a landfill. The method of

excavation or dredging would be the same as described for

Alternative 3.

A cement-based or thermoplastic solidification process

appears feasible for the Van Der Horst site, since this
technique has proven effectiveness 1in treating soils
contaminated with heavy metals and low-level organics.
However, bench-scale and pilot-scale studies are needed to
evaluate the optimum solidification/stabilization process.
Factors to be considered include 1leachability, volume

increase, and strength of the solidified material.

Solidification of the contaminated soil and sediment is
expected to result in an increase in volume of approximately
25%. The actual increase in volume would be evaluated by
bench- and pilot-scale studies. Although solidification of the

contaminated soil and sediment would reduce the potential for
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direct contact with heavy metals, it appears the treated soil

may still be classified as a-RCRA-listed hazardous waste.

Effectiveness

Excavation/dredging and landfilling are both established
technologies. Solidification/stabilization techniques have
been effective in immobilizing organic and inorganic
contaminants in a solid monolith, thereby 1limiting their
release to the environment and the possibility of direct
contact with potential receptors. Thus, under this remedial
alternative the remedial action objectives for the soil and

sediment appear to be satisfied.

The major issue regarding solidification is its long term

performance. Studies may be conducted during the bench-scale

and pilot-plant testing to evaluate long-term leaching

potential of the solidified material. By disposing of the
solidified material in a RCRA-compliant hazardous waste
landfill, adequate protection of human health and the

environment would be addressed.
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Inplementabilit

During implementation of this alternative, the solidified
material would be placed in lined dump trucks or trailers and
transported to the closest available hazardous waste landfill.
Thus, prior to implementing an on-site solidification/
stabilization technology, a preliminary bench-scale study will
be needed to evaluate the suitability of this technology

relative to off-site transport.

Alternative 6: Off-Site Disposal of Heavily Chromium

Contaminated Soil and On-Site Solidification/Stabilization of

Less Contaminated Soil

Remedial action under this alternative includes: 1)
excavation of heavily chromium contaminated soil and dredging
of contaminated sediment followed by off-site landfill
disposal; and 2) excavation of the less contaminated soil
and solidification/stabilization on-site. The method of
excavation and disposal in a landfill would be the same as
described for soil/sediment Alternative 3. The method of
solidification/stabilization would be the same as described

for soil/sediment Alternative 5.
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Effectiveness

The effectiveness of this alternative has been previously
discussed in terms of the effectiveness of Alternative 3
(i.e., ekcavation and off-site disposal in a landfill) and
Alternative 5 (i.e., solidification/stabilization). This

combined alternative appears to satisfy the remedial action

objectives.

Implementability

This alternative would be technically implementable, as

discussed for soil/sediment Alternatives 3 and 5.

Alternative 7: Off-Site Disposal of Less Contaminated Soil

and On-Site Washing {(Reclamation} of Heavilv Chromium

Contaminated Soil

This alternative includes the same methods as described
for Alternative 6 except the heavily chromium contaminated

soil would be washed and the less contaminated scil would be

landfilled.
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Effectiveness

This alternative appears to satisfy the remedial action
objectives, as discussed for soil/sediment Alternatives 3 and

4.

Implementability

This alternative would be technically implementable, as

discussed for soil/sediment Alternatives 3 and 4.

Alternative 8: On-Site Soil Washing of Heavily chromium

Contaminated Soil, Off-Site Landfill Disposal of Sediments

and Capping of the Remaining On-Site Scil

Remedial action under this alternative would include the
same methods as described for soil/sediment Alternatives 2 and
4. In this case the heavily chromium contaminated soil would
be excavated, soil washed, and then backfilled when delisted.

Uncovered areas would then be capped as outlined for

Alternative 2.
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Effectiveness

This alternative would appear to satisfy the remedial
action objectives, as discussed for soil/sediment alternatives

2 and 4.

Implementability

This alternative would be technically implementable, as

discussed for soil/sediment Alternatives 2 and 4.

Alternative 9: Off-Site Disposal of Heavilv Chromium

Contaminated Soil and Capping of the Remaining Soil/Sediment

Remedial action under this alternative would include the
same methods as described for soil/sediment Alternatives 2 and
3. In this case the heavily chromium contaminated soil would
be excavated and then landfilled off-site. Less contaminated
areas would then be consolidated and capped as outlined for
Alternative 2. Sediment would be brought to the site,

consolidated with the less contaminated soil and capped.
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Effectiveness

This alternative would appear to satisfy the remedial

action objectives, as discussed for soil/sediment Alternatives

2 and 3.

Inplementability

This alternative would be technically implementable, as

discussed for soil/sediment Alternatives 2 and 3.

Alternative 10: Encapsulation

Alternative 10 would involve excavation and staging of
the contaminated soil. The contaminated sediments from the
storm sewer and Olean Creek would alsoc be dredged/removed and
staged at the site. The soil/sediment would then be
encapsulated on-site using one of the three previously
mentioned encapsulation processes. The encapsulated soil

would then be landfilled.
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Effectiveness

This alternative would satisfy the remedial action
objectives because it would immobilize the on-site
contaminants in the soil. However, this alternative would
only be feasible if encapsulated soil could remain on-site.
Since the majority of the soil at the Van Der Horst plant #1
site would be accepted in a sanitary landfill without any
pretreatment, encapsulation ocffers little to no benefit unless

it allows for on-site disposal.

Implementability

Implementability of this alternative would be difficult
due to the energy and skilied labor requirements.
Consequently, this alternative would have to show substantial
benefits over other alternatives that produce similar results

(e.g., soil washing, solidification/stabilization) to be

selected.

Alternative 11: Storm Sewer Cleaning

This alternative would involve the use of mechanical and
hydraulic sewer cleaning methods to remove sediment from the
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storm sewer lines between Van Der Horst -Plant #1 and Olean
Creek. The sediment will then be dewatered. The resulting
ligquids will be discharged to the local sanitary sewer system
and the dewatered sediment will be treated and/or disposed of

by one of the alternatives applicable to scil/sediment.

Effectiveness

This alternative satisfies the remedial action objectives
for the storm sewer because it removes any past deposits of
contamination and 1limits the potential future sources of
contamination in the storm sewer. The effectiveness of the
treatment of the sediment can be found in that particular

alternative.

Implementability

This alternative would be readily implementable. The
hydraulic and mechanical cleaning techniques are available and
have been utilized extensively in the past. The equipment and
techniques for collecting the sediment and dewatering it are

also tried and available methods.

w
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3.2.2 FEvaluation of Ground Water Migration Control

Alternatives

Four (4) ground water alternatives are discussed in this

section. These alternatives, except for the no action/limited

action alternative, involve pumping, treatment and disposal of

contaminated water.

The preliminary screening of treatment technologies was

discussed in Sections 2.6 ang 2.7. Based on this preliminary

technology screening, five metal treatment options and three

organic chemical treatment options were selected. Section

3.2.2.1 discusses the screening of these treatment options and

the incorporation of the selected options into the

alternatives. Screening of the ground water alternatives is

then addressed in Section 3.2.2.2.

3.2.2.1 Treatment Option Screening

The objective of ground water treatment is to reduce
the concentrations of hexavalent chromium and PCE in the

ground water to appropriate clean-up standards. These

clean-up standards are established during the Phase IITY

FS (Task VI). . These treatment processes can be

implemented by installing or mobilizing the equipment at
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the site or by transperting the water to an off-site

facility.

Metal Treatment Option 1: Conventional Chemical

Precipitation

Chemical precipitation (i.e., precipitation/
flocculation/sedimentation) is the most common technique
for the removal of heavy metals from wastewaters. The
chemicals most frequently used for precipitation of
metals are 1lime, caustic seda, and sodium carbonate.
Although most heavy metals are precipitated readily
without pH adjustment, hexavalent chromium is highly
soluble and does not precipitate ocut of sclution at any
PH. Consequently, treatment for chromium usually
consists of a two-stage process. First, the hexavalent
chromium is reduced to the trivalent form (i.e, chemical
reduction). Second, the trivalent chromium is
precipitated out of solution and the water is neutralized

prior to discharge.

Reducing agents most commonly employed are gaseous
sulfur dioxide or a solution of sodium bisulfite. Since
the reduction proceeds rapidly at low pH, an acid (for
example, sulfuric acid or hydrochloric acid) is usually
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added to keep the wastewater pH between 2 and 3. The
reduced chromium waste stream is then treated in the

neutralization/precipitation stage for removal of heavy

metals.

Metal Treatment Option 2: Sulfide Precipitation

Since most metals form stable sulfides, removals can
be attained by sulfide precipitation. Sulfide
precipitation yields lower residual metal concentrations

than hydroxide precipitation, and metal sulfides usually
settle faster and can be dewatered more readily than

hydroxide sludges.

Sulfide precipitation processes currently used for
wastewater treatment fall into two broad categories: 1)
the soluble sulfide process (SSP); and 2) the insoluble
sulfide process (ISP). In the SSP, the sulfide is added
in the form of a water-soluble reagent, such as sodium
sulfide. In the ISP process, developed by Permutt Co., a
fresh prepared slurry (made by reacting ferrous sulfate
and NaHS) serves as the source of sulfide ions. Sulfide
and ferrous ions reduce hexavalent chromium to the
trivalent state, thereby eliminating the need to treat
the chromium wastes separately.
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Metal Treatment Option 3: Jon Exchange

Ion exchange 1is a stoichiometric and reversible
chemical reaction, wherein an ion from solution is
exchanged for a similarly charged ion attached to an
immobile solid particle. Although there are numerous
inorganic materials possessing ion exchange capability,
the synthetic organic sorptive resins are the predominant
type used today because their characteristics can be

tailored to specific applications.

Wastewater pretreatment requirements consist of pH
adjustment to ensure that pH is within the operating
range of the resin, and filtration to remove suspended
solids that would foul the resin bed. A major drawback
of ion exchange is that the resin must be regenerated
after it has exhausted its exchange capacity. This
problem complicates the operation of the system
considerably. Additionally, conversations with vendors
of ion exchange treatment systems have indicated that
this method would be impractical due to relatively high
anion concentration in the waste stream. Hence, this

treatment option is not retained for further evaluation.
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Organic Chemical Treatment Option 1: Activated Carbon

Adsorption

Hexavalent chromium and PCE have been found to be
readily adsorbed onto activated carbon, due to its low
solubility in water and its high affinity towards
activated carbon. Most applications involve the use of
adsorption units which contain granular activated carbon
(GAC) and operate in a downflow series mode. This methed
has been found to be cost-effective and produces the
lowest effluent concentrations relative to other carbon
absorber configurations (e.g., downflow in parallel,

moving bed, upflow-expanded).

Activated carbon can be implemented into more
complex treatment systems. The process is well suited to
mobile treatment systems as well as to on-site
construction. Space regquirements are small, start-up and
shut-down are rapid, and there are numerous contractors

who are experienced in operating mobkile units.
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Organic Chemical Treatment Option 2: Air Strivping

Air stripping is a mass transfer process in which
volatile contaminants in water are transferred to gas.
Air stripping is used to remove volatile organics from
aqueous waste streams. Generally, components with
Henry's Law constants of greater than 0.003 can be

removed by air stripping.

An important factor in the consideration of whether
to utilize the air stripping technology for the removal
of volatile contaminants, is the air pollution
implications of air stripping. The gas stream generated
during air stripping treatment may require collection and
subsequent treatment or incineration. Hence, this option

alone is not retained for further evaluation.

Organic Chemical Treatment Option 3: Air Stripping

followed by Carbon Adsorption

Stripping of contamination by means of air has high
removal efficiencies with chlorinated hydrocarbons.
However, it is difficult to achieve the stringent NYS
drinking water standards by air stripping alone. Air
stripping followed by carbon adsorption (as a polishing
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unit) is considered as a viable option. However, small
distribution and the relatively low concentrations of
organics at the site do not justify the addition of air
stripping. Carbon adsorption alone is sufficient for the
organics at the site. Hence, this option is not retained

for further evaluation.

3.2.2.2 Screening of Ground Water Migration Control

Alternatives

Alternative 1: No Action/Limited Action Alternative

Under this alternative, no remedial actions would be
taken to contain or treat the ground water. However,
periodic monitoring of the concentrations of contaminants
in monitoring wells and downgradient supply wells, if

present, would be implemented.

Effectiveness

This alternative would not be effective in meeting
the remedial action objectives. It would help in keeping
track of the extent and migration patterns of
contamination with the passage of time. Initial
contamination found in the aquifer may remain as residual
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contamination after the implementation of this
alternative. Any reduction in the level of contamination

would be due to natural processes, assisting cleanup.

Implementability

No technical difficulties would be associated with
implementation of this alternative. However, the no
action/limited action alternative may be strongly opposed
by the public due to concern over environmental

conditions at the site.

Alternative 2: Ground Water Extraction, Treatment and

Discharge to Surface Water

This alternative would include extraction of ground
water, pretreatment using either conventional
precipitation followed by carbon adsorption or sulfide
precipitation followed by carbon adsorption and discharge
of the treated ground water to surface water. This
alternative would require a SPDES permit. The treatment
system would be designed to attain or nearly attain Class
C stream standards. It is anticipated such a permit
would likely be granted.
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Effectiveness

Although the exact hydrogeological behavior of
contaminants cannot be predicted, this alternative
appears to satisfy ground water remedial objectives for

the site.

Implementability

No significant barriers to implementation are
expected for this alternative. However, under this
alternative ground water would regquire substantially more
treatment than Alternative 3. As noted above, a SPDES
permit would be required. The remedial scheme would
require land area to locate the treatment units and land
use restrictions would be necessary at the location of

the treatment units for the duration of remediation.

Alternative 3: Ground Water Extraction, Pretreatment and

Discharge to POTW

This alternative would include extraction of ground
water, pretreatment, if necessary to meet the City of
Olean Sewer Use Ordinance, followed by disposal to the

3-50
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POTW. Pretreatment may involve using either carbon
adsorption alone, conventional precipitation followed by

carbon adsorption or sulfide precipitation followed by

carbon adsorption.

Effectiveness Evaluation

Although the exact hydrcgeological behavior of
contaminants cannot be predicted, this alternative

appears to satisfy ground water remedial objectives for

the site.

Implementability

To implement this alternative, a Sewer Use Ordinance
permit may be needed. It is anticipated that this permit

can be obtained with limited effort.

Alternative 4: Ground Water Extraction, Treatment and

Reinijection

This alternative would include extraction of ground
water, pretreatment using either conventional
precipitation followed by carbon adsorption or sulfide
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precipitation followed by carbon adsorption. Treated
water would then be discharged into the agquifer using

injection wells.

Effectiveness

This alternative is effective and appears to satisfy

the ground water remedial objectives.

Inplementability

A discharge to ground water permit would be
necessary to implement this alternative. The injection
system would require substantial engineering design and
the injection of ground water would have to be done off-
site to limit the effects on the capture zone of the
extraction system. This alternative would require
treatment to more stringent requirements (Class GA) than
ground water Alternative 3. Thus this alternative is not
retained for furtﬁer evaluation because it provides no
benefit over Alternatives 2 and 3 and results in

substantially more potential implementation problems and

costs.

I
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3.2.3 Evaluation of Structure/Vats Alternatives

Alternative 1: No Action/Limited Action

Under this alternative, no remedial actions would be
taken to clean or remove the structures/vats. However,
securing the site by locking entrances and boarding windows
will take place. This, along with the perimeter fence system,

will help deter persons from coming into contact with the

structures/vats.
Effectiveness

This alternative would not be effective in meeting the
remedial action objectives. It would assist in keeping
unwanted persons from contacting any potential contaminated

surfaces, but it would not reduce the amount of contamination

present.

Implementability

No technical difficulties would be associated with
implementation of this alternative. However, the no

action/limited action alternative may be strongly opposed by

the public.

I
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Alternative 2: Demolition and Off-Site Landfill Disposal

This alternative includes demolition of the structure,
removal of the vats and disposal of the materials in an off-
site landfill. Prior to the demolition and removal, the
grossly contaminated structures/vats would be washed or
cleaned using methods applicable to the particular material
(e.g., steam cleaning, grit blasting, scarification, etc.) to
make disposal in a sanitary or C&D landfill possible. If
enough gross contamination is removed, the possibility of a
scrap dealer, instead of a landfill, receiving some of the

materials is possible.

Effectiveness

This alternative appears to satisfy the remegdial

objectives for this site.

Inmplementability

This alternative uses technologies that are currently
available. There should be no difficulty in implementing this

alternative.
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Alternative 3: Decontamination of Surfaces

Under this alternative the structure/vats would be
decontaminated using various cleaning techniques. The wastes
from the cleaning would be contained either treated on-site
with the soil/sediment or taken to an off-site facility.

After cleaning, the structure would be readied for occupation.

Effectiveness

This alternative would be effective in meeting the
remedial action alternatives if the contamination is just on
the surface. However, if contamination is imbedded in the
building materials, decontamination may not be effective.
Also, since contamination was found beneath the building
floor, the structure appears to need demolition. Thus this
Alternative is not retained for further evaluation, since it

restricts implementation of the overall site remediation

program.

Implementability

This alternative uses proven technology that is readily
available and therefore would be highly implementable if just

surface contamination is encountered.
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3.3 Summary of Screening

Eleven (11) alternatives for soil/sediment, two (2)
alternatives and twe (2) treatment process options for ground
water, and three (3} for structures/vats passed the screening and

appear to be the most feasible. These alternatives are summarized

in this section.

3.3.1 Soil/Sediment Remediation Alternatives

The eleven (11) soil/sediment remediation alternatives
that appear to be the most feasible, based on the screening
process, are summarized below. Each alternative provides a
distinctly different and effective (except Alternative 1}

approach to addressing soil/sediment remediation in the study

area.

o Alternative 1: No Action/Limited Action
o Alternative 2: Capping of Contaminated Soils:

Removal of Sediment

o Alternative 3: Excavation and Off-Site Landfill
Disposal

o Alternative 4: Soil Washing

o Alternative 5: On-Site sSolidification/
Stabilization
3-56
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o

o

o]

o}

o

o]

Alternative 6:

Alternative 7:

Alternative 8:

Alternative 9:

Alternative 10:

Alternative 11:

Off-Site Disposal of Heavily
Chromium Contaminated Soil and
On-Site Solidification/sStabilization
of Less Contaminated Sciil

Off-Site Disposal of Less
Contaminated Soil and On—sitel
Washing (Reclamation) of Heavily
Chromium Contaminated Soil

On-Site Soil Washing of Heavily
Chromium Contaminated Soil, Off-Site
Landfill Disposal of Sediments and
Capping of the Remaining On-Site
Soil

Ooff-Site Disposal of Heavily
Chromium Contaminated Soil and
Capping of the Remaining
Soil/Sediment

Encapsulation of Chromium
Contaminated Soil/Sediment

Sewer Cleaning Using Mechanical/

Hydraulic Scouring
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3.3.2 Ground Water Migration Contrel Alternatives

Ground water Alternatives 2 and 4, which involved
treatment followed by discharge to surface water and ground
water, respectively, did not appear as feasible as Alternative
3 based on the screening process. As previously discussed,
they involved treatment to more stringent water quality
levels, which was not as implementable as discharging te the
POTW. Since discharge to surface water appears more feasible
then reinjection, Alternative 2 was retained as a contingency

\—\
in the event that POTW discharge is denied. The ground water

alternatives and treatment options retained for detailed

analysis are summarized below:

o Alternative 1: No Action/Limited Action

o Alternative 2: Ground Water Extraction,
Pretreatment, if necessary, using
Conventional Precipitation followed
by Activated Carbon Adsorption and
Discharge to City of Olean
Wastewater Treatment Plant

o) Alternative 3: Ground Water Extraction,
Pretreatment, if necessary, using
Sulfide Precipitation followed by

Activated Carbon Adsorption and

3-58



Discharge to City of Olean

Wastewater Treatment Plant

3.3.3 Structures/Vats Remediation Alternatives

Structures/Vats Remediation Alternative 2, which involves

decontaminating the structure, demolishing/dismantling it and

landfilling the debris

appears to be the only feasible

alternative for structures/vats. This alternative along with

the no action/limited action alternative is summarized below:

Alternative 1:

Alternative 2:

No Action/Limited Action

Demolition/Decontamination

Note that Decontamination will
include grit blasting, steam
cleaning and scarification depending
on contaminant type and surface to

be cleaned.
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3.3.4_ _ Comprehensive Remedial Alternatives

The following range of comprehensive alternatives were
developed for the Van Der Horst Plant No. 1 site by combining
the media-specific alternatives for soil/sediment, ground‘
water and structures/vats. From these media-specific
alternatives ten (10} overall remedial alternatives were
formulated and are further evaluated during the Treatability

Study (Section 4.0) and the Detailed Analysis of Alternatives

(Section 5.0).

Altermnative 1: (1) No Action/Limited Action

(2) Monitoring of Ground Water

Alternative 2: (1) Capping the Site (or a specific area of

the site)

(2) Removal of Sediments and Off-Site
Landfill Disposal or Consolidation on-
Site

(3) Monitoring of Ground Water

(4) Demolition/Decontamination of Plant
Building

(5) Storm Sewer Cleaning
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Alternative 3:

Alternative 4:

(1)

(2)

(3)
(4)

(5)

(1)

(2)

(3)
(4)

(5)

Excavation of Soil/Sediment and Off-Site

Landfill Disposal

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

Excavation of Soil/Sediment and

Soil Washing

Ground Water Extraction, Pretreatment,
if necessary, using Sulfide
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning
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Alternative 5:

Alternative 6:

(1)

(2)

(3)
(4)

(5)

(1)

(2)

(3)
(4)

(5)

Excavation of Soil/Sediment, On-Site
Solidification/Stabilization

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon
Adsorption and Discharge to POTW or
surface water

Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

Excavation of Soil/Sediment and Off-Site

Landfill Disposal of Heavily Chromium
Contaminated Soil and On-Site
Solidification/Stabilization of Less
Contaminated Soil

Ground Water Extraction, Pretreatment,
if necessary, using Sulfide
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning
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Alternative 7:

Alternative 8:

(1)

Excavation of Soil/Sediment and
Off-Site Landfill Disposal of Less
Contaminated Soil and On-Site Washing
and Reclamation of Heavily Chromium
Contaminated Soil

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

On-Site Soil Washing of Heavily
Chromium Contaminated Soil, Off-Site
Landfill Disposal of Sediments and
Capping of the Remaining On-Site Socil
Ground Water Extraction, Pretreatment,
if necessary, using Sulfide
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building
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Alternative 9:

Alternative 10:

Storm Sewer Cleaning

Off-site Disposal of Heavily Chromium
Contaminated Soil and Capping of the
Remaining Soil/Sediment

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

Encapsulation of Chromium Contaminated
Soil

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning




4.0 TREATABILITY STUDIES

4.1 Introduction

Treatability studies were carried out in order to: 1) provide
preliminary data for further development of treatment alternatives:
2) to screen out selected technologies that do not appear to be
applicable due to specific site conditions:; and 3) to reduce the
cost and pefformance uncertainties associated with some of the
treatment alternatives presented in Section 3.0. The information
presented in this section is based upon the results of the February
12, 1991 "Van Der Horst Treatability Study" report prepared by

General Testing Corporation {GTC), Rochester, New York, which is

included as Appendix B.

4.2 Scope and Methodology of the Studies

This section describes the general scope of the laboratory
screening treatability studies conducted by GTC. Prior to
completing the treatments, three original samples {i.e., water from
MW-5D, highly-contaminated soil from near MwW-5, and less
contaminated soil from near MW-3) were analyzed to establish
baseline parameters for subsequent comparisons with the treatment
results. The testing protocols can be found in Appendix B.
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Carbon Adsorption

Removal of hexavalent chromium from the ground water
sample with activated carbon was attempted. The focllowing
different variations were used: 1) carbon isotherms that
varied the amount of carbon added; 2) varying the contact time
at a selected carbon to water ratio; 3) using either a glass
or membrane filter to filter carbon out of the solution; and

4) precipitation followed by carbon treatment.

Reduction

Three reducing agents, sodium metakisulfite, ferrous
sulfate and sulfur dioxide, were added to the ground water
sample to monitor their effects on the reduction of hexavalent
chromium. BeaKkers of sample water were first adjusted to a pH
of 2.5 using concentrated sulfuric acid. The agents were then
added to the water, first at their theoretical levels and then
at increased levels, to assess the amount of reducing agent
needed. The treated water was then analyzed to measure the

effectiveness of the various agents.
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Precipitation

In this portion of the study, lime and sodium hydroxide
were separately added to samples of ground water that were
first treated with doses of the aforementioned reducing
agents. This treatment was run to assess how well
combinations of reducing agents and precipitation agents
removed the metals from the ground water samples, and to
ascertain the volume and toxicity of the sludge that is
generated from this process. Additiocnally, the use of sodium

hydroxide and lime, without a previous reduction step, and
using sodium sulfide as a reducing agent prior to adding the

precipitation agents was tested.

The study was carried out by first adjusting the pH of
the untreated ground water sample to 2.5, using sulfuric acid.
An optimum amount of one of three reducing agents, identified
in the earlier reduction study, or sodium sulfide was then
added. The pH of this mixture was then adjusted to
approximately 10 using one of the two precipitation agents
(i.e., sodium hydroxide or lime). After the resulting sludge
had settled, it was filtered, collected and analyzed for
metals and for TCLP. The treated water was analyzed to see
how well the treatment removed the metals. The above
procedure was also carried out with no reduction agent added,
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using only the lime and sodium hydroxide precipitation agents.
Soil Washing

This study evaluated the removal of metal contaminants
from the heavily contaminated soil found near MwW-5 using soil
washing. Four (4) wash solutions, the TCLP extraction fluid,
a 5% ethylenediaminetetraacetic acid (EDTA) solution, a 5%
nitric acid solution and a 2:1 EDTA/nitric acid solution were
chosen based upon their probability to remove the metals and
their ease of handiing. Additionally, the 5% EDTA solution
was used to wash a separate sample twice. A deionized water
wash solution was also chosen to set a baseline against which

the other solutions would be judged.

Each of the solutions was added to a measured amount of
soil, and agitated. The soclids were then separated from the

liquids and both mediums were analyzed.
Solidification/sStabilization

In the solidification/stabilization (SS) study, samples
of both the highly contaminated soil and the less contaminated
soil were treated with lime, a 1:1 lime to ferrous sulfate mix
and a 3:1 lime to fly ash mix. Three different ratios of soil
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to additive weight were attempted (approximately 2:1, 3:1 and
4:1) with an equal amount of water added each time (100 ml) to
activate the reaction. After allowing the material to cure,
samples from the stabilized materials were analyzed for TCLP
and total metals. The lime and fly ash were also analyzed to
see if there were any trace contaminants that could have

impacted final concentrations of the treated soils.

4.3 Results from the Treatability Studies

Cardbon Adsorption

Various isotherms were attempted using Calgon WPX
pulverized carbon added to ground water samples to evaluate
the chromium removal efficiency of the carbon. As shown in
Figure 4-1, hexavalent chromium can be reduced to below the
City of Olean POTW levels of 5.5 mg/L using carbon. The
figure shows that the hexavalent chromium that was treated for
15 minutes at 20 g carbon/100 ml ground water was reduced to
1.66 mg/1l total chromium from an initial total chromium
concentration of 19.1 mg/L. Note that although hexavalent
chromium analysis is somewhat unreliable, the total chromium

concentration for that sample was only 1.66 mg/L, and this




FIGURE 4-1
TOTAL AND HEXAVALENT CHROMIUM CONCENTRATIONS - CARBON ISOTHERMS
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total contains the hexavalent fraction.

Figure 4-1 shows that the chromium is removed and reduced
significantly up to 2 g/100 ml of carbon addition. Above.this
addition of carbon, reduction/removal still takes place but at
a much slower rate. Approximately 87% of the total chromium
is removed using 2 g/100 ml of carbon with very 1little
additional percentage removed at increasing amounts of carbon.
It also appears from this graph that the longer a sample is
allowed to come into contact with the carbon the greater the

effectiveness of the treatment.

The next stage of the activated carbon treatment was to
evaluate whether there is an optimum contact time. This was
done by adding 2 g carbon/100 ml water and varying the contact
time with the water. As shown on Figure 4-2, there appears to
be a significant reduction of chromium with increasing time up
until the 75 minute range. Reduction of the chromium still

appears to be taking place after this time; however, at a much

slower rate.

Two other screenings were conducted using the carbon~
including: 1) varying the filter (i.e., glass filter vs.
membrane filter) to see if this had an impact on the results
and; 2) attempting a simple precipitation prior to carbon
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FIGURE 4-2
HEXAVALENT CHROMIUM CONCENTRATION AFTER BEING TREATED WITH 2 g/100mi OF
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treatment. It appears that neither of these variations hagd a

major impact on the efficiency of the carbon treatments.

An article, published by the Polaroid Corporation on
hexavalent chromium treatment using activated carbon (see
Appendix B), shows the effective use of activated carbon on a
waste stream containing chromium. After further discussions
with the Calgon Corporation it was determined that: 1) carbon
could possibly treat the total chromium tc a level as low as
non-detectable and:; 2) that while the isotherms that were run
during the laboratory screening showed relative treatment to
each other, dynamic testing can and should be performed to see
the actual removal efficiencies and loadings under conditions
that would be similar to the proposed actual operating

conditions (i.e., on scale model columns).

Reduction

The hexavalent chromium reductions, using sodium
metabisulfite and ferrous sulfate, were first attempted using
100%, 150% and 175% of the theoretical amount of reducing
agent needed to reduce the chromium. After varying the
reaction times between 15 and 30 minutes, this first run
produced little to no reduction in hexavalent chromium as
evidenced by analytical results. A second attempt was made to
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reduce the hexavalent chromium, this time using color change
as an indicator of the reduction. The ferrous sulfate and the
sodium metabisulfite reducing agents were able to reduce the
hexavalent chromium down to less than 10 parts per billion
(ppb) . The minimum amount of these reducing agents needed
appeared to be 10 to 24 times greater than the theoretical
amounts or 0.4 mg/L and 2.4 mg/L for the sodium metabisulfite

and the ferrous sulfate, respectively.

Gaseous sulfur dioxide was also used as a reducing agent.

The sulfur dioxide (116 ml/L maximum) was only able to reduce
the hexavalent chromium to approximately 50 ppb, which is near

the Class GA standard of 11 ppb.

Precipitation

As the data in table 4-1 show, sodium metabisulfite and
lime, sulfur dioxide and lime, and sodium sulfide and lime can
reduce the concentrations of listed metals in the ground water
down to approximately class "GA" ground water standards. The
other treatment methods did not reduce the total chromium to
approximately 0.05 ppm or increased the iron content (i.e.,

the two samples treated with ferrous sulfate).




Table 4-1
ANALYSIS OF RAW AND TREATED WATER/TWO STEP PRECIPITATION

Reducing Agent Raw Class "GA" Na2S205 Na2S205 FeS04  FeSO4 S02 S02 Na2S Na2s ---- e

Precipitation Agent Water Standards Lime NaOH Lime NaOH Lime NaOH Lime NaOH Lime NaOH
Volume NA NA 1700 ml 1700 mlI 2000ml 2000 m! 2000ml 2000ml 1700m! 1700 ml 2000 m! 2000 m!
pH 7.5 6-9 10.1 10.1 10 10 10.3 10 10.4 10.2 9.9 10
Suspended solids 246 NA 89 90.6 274 3 131 59.8 2.5 55.5 6.3 4.3
Hex Cr 6.96 0.011 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 9.8 2.82
As <0.005 0.05 -—-- caee e .- —-- ---- - —eas . eee- -
Ba 0.075 1 <0.10 <0.10 0.2 <0.10 <0.10 0.16 <0.10 <0.10 <0.10
Cd <0.005 0.01 - --- - -—-- ---- - ---- ----
Cr 20.8 0.05 0.051 7.6 0.052 . 0.022 6.5 0.043 12.4 17.3 15.4
Pb <0.50 0.05 — --- -
Hg <0.0002 0.002 oaee wens e = —— v e
Se <0.005 0.01 - —emw vonn e oo vonv e e
Ag 0.21 0.05 <0.010 <0.010 <0.010 <0.010 0.023 0.017 0.02 0.012 <0.010
fe 1.62 0.3 <0.050 <0.050 1.33 1.39 0.06 0.1 <0.05 0.15 <0.05
NOTE:
1) EXCEPT WHERE NOTED, UNITS ARE IN mg/L.
2) TWO STEP PRECIPITATION PROCESS REFERS TO HEXAVALENT CHROMIUM REDUCTION FOLLOWED BY PRECIPITATION.
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Treatment levels could probably be reduced more if the
metal was precipitated out at a more optimum pH. All of the
precipitations were carried out at a pH of approximately 10 to
maintain consistency, and according to some literature values,
the solubility of chromium hydroxides are lowest at a pH of
approximately 8-9. Also, the treatments were preformed on
water collected from well MW-5D, the Phase I/II RI monitoring

well with the highest chromium concentration.

The sludge resulting from the treatment was collected
weighed and, where there was sufficient sample, analyzed for
total and TCLP metals. In some cases, mainly the samples
using sodium hydroxide as the treatment agent, not enocugh
sludge sample was generated to run all the parameters. This
did not cause a major data gap because the samples that had an
insufficient sludge volume, except for the sample treated with
sodium sulfide and lime, were associated with a treated water
sample that did not approximately meet class "GA" standards.
Additionally, the sodium sulfide and lime sludge probably

would not pass the test for reactivity due to the presence of

sulfides.

Of the four samples that had sufficient sludge volume to
run TCLP parameters, the ferrous sulfate/sodium hydroxide
treated sample failed the TCLP criteria for chromium {Table 4-
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2). The three remaining sludges that passed the TCLP criteria

(i.e., those that would be classified as non-hazardous) are

- ;. _ - -

the samples from the water treated with: 1) sodium
metabisulfite and lime; 2) ferrous sulfate and lime; and 3)
sulfur dioxide and lime. Of these three, the ferrous sulfate
and lime treated water sample had a high level of iron in it

and the sulfur dioxide and lime generated almost three times

-’ - -

the amount of sludge generated by the sodium metabisulfite and
lime. Thus, it is felt that the most efficient overall ground
water precipitation treatment method, taking into account

water treatment, sludge volume and sludge toxicity, is the

sodium nmetabisulfite and lime treatment.

Soil Washing

Of the four soil washing solutions used (i.e., the TCLP
extraction fluid, a 5% EDTA sclution, a 5% nitric acid
solution and a 2:1 EDTA/nitric acid solution) the one with the
greatest chromium removal efficiency was the 5% nitric
solution. However, this solution was only able to reduce the
total chromium from 11,800 ppm to 960 ppm which is
substantially above the proposed cleanup level of 50 ppm
(Table 4-3). The highest levels of removal of the other

metals in the soil was achieved using the 5% EDTA solution.

Il B




TABLE 4-2
TOTAL METALS ANALYSIS OF SLUDGE FROM TWO STEP PRECIPITATION

Reducing Agent Na25205  Na2S205 FeSO4 FeSO4 S02 $02 Na2s Na2S == o
Preclpitation Agent Lime NaOH Lime NaOH Lime NaOH Lime NaOH Lime NaOH
Volume 12949 0529 238¢g i3.4g 3444 0.02g 5719 0.079 255¢ 0.47 g
Hex Gr <1.0 aee <1.0 <1.0 40.4 eoee eeee oe--
As 51 - <5.0 <5.0 <0.5 ---- <8.0 <0.5 <0.5 15
Ba 39 20.7 <10 50 -- 523 72 <10 203
Cd 24 - 1.4 1.1 <0.5 -- ---- <0.5 <0.5 <0.5
Cr 2400 - 1290 2510 938 -- 341 98 1.7 3.2
Pb <5.0 --- <5.0 4.94 <5.0 - <71 <5.0 <5.0 <10
Hg <0.10 -- <0.10 <0.10 <0.1 -- <0.1
Se <0.5 ---- <0.50 <0.50 <0.5 ---- <10 <0.5 <0.5 <1.0
Ag 3.5 . <1.0 <1.0 . a

TCLP ANALYSIS OF SLUDGE FROM TWO STEP PRECIPITATION

Reducing Agent TCLP Na25205 Na25205 FeSO4 FeSO4 S02 502 Na2S

Preclipitation Agent LIMITS Lime NaOH Lime NaOH Lime NaOH Lime
As 5.0 <0.5 meen <0.5 <0.5 <0.5 -e-e en
Ba 100.0 2.8 enn 0.88 2.1 0.89
Cd 1.0 <0.1 een <0.1 <0.1 <0.1 eee aee
Cr 5.0 <0.1 e 0.49 8.8 11
Pb 5.0 <0.1 - <0.1 <0.1 <0.1 ---
Hg 0.2 <0.002 — <0.002 <0.002 <0.002
Se 1.0 <0.5 --e- <0.5 <0.5 <0.5
Ag 5.0 0.22 - 0.22 <0.1
NOTE:
1) EXCEPT WHERE NOTED, UNITS ARE IN ppm.

2) TWO STEP PRECIPITATION PROCESS REFERS TO HEXAVALENT CHROMIUM REDUCTION FOLLOWED BY PRECIPITATION.




TABLE 4-3

TOTAL METALS LEFT IN SOIL AFTER WASHING
All units In ppm unless specified

TEST

Original
Characterization

Original DI TCLP 2.1
TCLP WATER FLUID EDTA/HNO3

DUAL WASHING
5% EDTA

% SOLIDS

Hex Chromium
Arsenlc
Barlum
Cadmium
Chromium
Lead

Mercury
Selenlum
Sllver

78.4
943
23.2
3280
<0.5
11800
8960
0.363
<0.5
<1

NA NA NA NA
NA 200 190 100
<0.5 17.9 16.5 13.9
3.91 115 160 925
<0.1 NA NA NA
7530 9260 8850
5910 6850 4830
<0. <0.02 <0.02 <0.02
<0.5 NA NA NA
<0.1 NA NA NA

73.4
40
0.214
1670
NA
6170
2520
0.569
NA
NA

NA - NOT ANALYZED

1 - DATA EXCEEDS TCLP LIMITS
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Ssolidification/stabilization

Solidification/Stabilization (SS) was attempted on both
the less and highly contaminated soils. The Treatability
Study analyses of the soils indicate that the 1less
contaminated soil was non-hazardous (i.e., it passed the TCLP)
and the highly contaminated soil was hazardous, due to the
presence of lead. Note that other samples tested from the Mw-
5 area during the Phase I RI did not pass TCLP for chromium,
indicating that the MW-5 area also contains socil that exceeds

the TCLP limit for chromium.

Table 4-4 presents the data from the laboratory screening
study including the additive, the ratio of the soil to the.
additive, and the hexavalent chromium and TCLP metals data
from the treated samples. 1In the less contaminated soils,
treatment of the hexavalent chromium was used as the main
evaluation parameter because the raw soils were already
determined to be non-hazardous. The most efficient hexavalent
chromium treatment was the lime/ferrous sulfate mixture. This
additive reduced the hexavalent chromium from 66.4 ppm in the
raw soil to <1.0 ppm with a 2:1 and 4:1 mixture. The mercury
showing up in the 2:1 mixture appears to be an anomaly, due to
the fact that all the other samples as well as the original
soil had <0.002 ppm of leachable mercury.
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TABLE 4-4
TCLP AND HEXAVALENT CHROMIUM DATA FROM SOLIDIFIED/STABILIZED SOILS

units are in ppm unless otherwise stated

TCLP AND TOTAL HEXAVALENT CHROMIUM DATA OF SOLIDIFIED/STABILIZED LESS CONTAMINATED SOIL (MW-3)

TEST

Original
Characterization

Original
TCLP

Lime
3:1.1

4:1.1

Lime/Ferrous Sulfate
2:1 3:1 4:1

2:1.2

Lime/Flyash
3:1.2 4:1.2

% SOLIDS

Hex Chromium
Arsenic
Barlum
Cadmium
Chromium
Lead

Mercury
Selenium
Silver

a3
66.4
8.77
149
24
392
258
0.229
<0.5
1.48

NA
NA
<0.5
2.63
<0.1
0.107
0.206
<0.002
<0.5
<0.1

NA
53
<0.50
1.7
NA
<0.10
0.12
<0.002
NA
NA

NA
6.2
<0.50
22
NA
0.11
<0.10
<0.002
NA
NA

NA
8.7
<0.50
2.7
NA
0.16
<0.10
<0.002
NA
NA

NA NA NA
<1.0 ) <1.0
<0.80 <0.50 <0.50
0.22 0.31 0.34
NA NA NA
<0.10 <0.10 <0.10
<0.10 <0.10 <0.10
0.008 <0.002 <0.002
NA NA NA
NA NA NA

NA
10
<0.50
2
NA
0.22
0.19
<0.002
NA
NA

NA NA
3.7 79
<0.50 <0.50
1.6 26
NA NA
0.15 <0.10
<0.10 <0.10
<0.002 <0.002
NA NA
NA NA

TCLP AND TOTAL HEXAVALENT CHROMIUM DATA OF SOLIDIFIED/STABILIZED HIGHLY CONTAMINATED SOIL (MW-5)

TEST

Original
Characterization

Original
TCLP

2:1.1

Lime
311

4:1.1

Lime/Ferrous Sulfate
21 3:1 41

2:1.2

Lime/Flyash
3:1.2 4:1.2

% SOLIDS

Hex Chromium
Arsenlc
Barium
Cadmium
Chromium
Lead

Mercury
Selenium
Silver

78.4
943
232
3280
<0.5
11800
8860
0.363
<0.5
3

NA
NA
<0.5
3.91
<0.1

<05
<0.1

NA
360
<0.50
1.8
NA

NA
360
<0.50
1.6
NA

NA
360
<0.50
1.4
NA

NA NA NA
14 21, 10
<0.50 <0.50 <0.50

0.8 0.83 1
NA NA NA
1.8 2.1 1.6
<0.10 <0.10 <0.10
<0.002 <0.002 <0.002
NA NA NA -
NA NA NA

NA
170
<0.50
13
NA

NA NA
320 450
<0.50 <0.50
0.99 0.99
NA NA

<0.10 <0.10

<0.002 <0.002
NA NA
NA NA

N oT

§ - DATA EXCEEDS TCLP LIMITS

YZED

TCLP LIMITS

ppm

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0
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The greatest drop in hexavalent chromium concentrations
was achieved using the 2:1 soil to lime/ferrous sulfate
mixture. The 4:1 mixture also met TCLP limits; and, although
it leached 0.12 ppm more barium than the 2:1 mixture, it
increased the sample volume by only 25%. Thus, since a 50%
volume increase occurred in the 2:1 sample, the 4:1 mixture

should be used for the treatment of the less contaminated

soil. "

In the highly contaminated soils the 4:1 soil to
lime/ferrous sulfate mixture appeared to be the most effective
SS agent. The other two mixtures exceeded the TCLP limits for
chromium and, in the case of the 2:1.2 scil to lime/flyash
mixture, also exceeded the TCLP limits for 1lead. Although
some metals were detected, the lowest levels, for the TCLP
metals (except barium) were from the 4:1 soil to lime/ferrous
sulfate mixture. This SS agent would also give the smallest
increase in volume and; therefore, is the apparent choice
among the SS methods for the highly contaminated soil. Note
that the consistency of all the dryb soil mixtures was

generally a crumbly solid.
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4.4 Treatment Recommendations

The following conclusions and recommendations have been made

based on a review of the data and results from the laboratory

screening studies carried out by GTC and from a review of the

relevant publications cited:

1)

2)

The carbon adsorpticn technology appears to be
applicable to hexavalent chromium removal and
should be considered for use as the pretreatment
method for ground water prior to discharge to the
POTW. Note that ground water currently meets the
City of Olean POTW requirements except for
hexavalent chromium, which could be removed by the

carbon pre-treatment.

Due to the overall lack of effectiveness in meeting
the proposed cleanup requirements, mainly chromium
and lead, soil washing should be eliminated from

the 1list of applicable technologies for soil

remediation.



Stabilization/solidification of both the highly
contaminated soils and the less contaminated socils
appears to be effective using a 4:1:1 soil to
additive to water weight ratio. The most effective
additive appears to be a 1:1 mixture of lime and
ferrous sulfate. The ferrous sulfate reduces the
hexavalent chromium while the 1lime appears to
stabilize the metals. The consistency of this

mixture after dying is a crumbly solid.

If conventional precipitation is needed for ground
water treatment (i.e., the City of Olean POTW will
not accept discharge or if the permit discharge
levels are lowered), the conventional treatment
method that appears to be most effective is
reduction/precipitation method using sodium

metabisulfite and lime.

The following are the range of comprehensive alternatives that

remain based on data generated during the laboratory screening

studies for the Van Der Horst site. Note that monitoring of ground
water wells and downgradient supply wells is common to all 7
alternatives. These remedial alternatives will be Ffurther
evaluated in Section 5 of this FS report.
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Alternative 1:

Alternative 2:

Alternative 3:

Ne Action/Limited Action

Monitoring of Ground Water

Capping the Site (or a specific area of
the site)

Removal of Sediments and Off-Site
Landfill Disposal or Consolidation On-
Site

Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

Excavation of Socil/Sediment and Off-Site

Landfill Disposal

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning
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Alternative 4:

Alternative 5:

(1)

(2)

(3)
(4)

(5)

(1)

(2)

(3)
(4)

(5)

Excavation of Soil/Sediment, On-Site
Solidification/Stabilization

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or cCarbon
Adsorption and Discharge to POTW or
surface water

Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

Excavation of Soil/Creek Sediment, On-
Site Solidification/Stabilization of
Less Contaminated Socil and Ooff-Site
Landfill Disposal of Highly Contaminated
Soil

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

4-22




I m e l

ERM-Northeast

Alternative 6:

Alternative 7:

(1)

(2)

(3)
(4)

(5)

(1)

(2)

(3)
(4)

(5)

Off-Site Disposal of Highly Chromium
Contaminated Soil and Capping of the
Remaining Soil/Sediment

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning

Excavation and Encapsulation of Chromium

Contaminated Soil

Ground Water Extraction, Pretreatment,
if necessary, using Conventional
Precipitation and/or Carbon Adsorption
and Discharge to POTW or surface water
Monitoring of Ground Water
Demolition/Decontamination of Plant
Building

Storm Sewer Cleaning
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5.6 DETAILED ANALYSIS OF ALTERNATIVES

The seven (7) potential comprehensive alternatives developed
for the Van Der Horst site are outlined in the previous section,
and are summarized in Table 5-1. These remedial alternatives

undergo a more detailed evaluation in this section.

The detailed evaluation of alternatives includes an individual
analysis of the alternatives relative to criteria described in
USEPA 540/6-89/004, and a comparative analysis of the relative
performance of each of the alternatives. Completed evaluation
forms for each alternative (adapted from the May 1990 NYSDEC TAGM
for criteria 1 through 6) are included in Appendix C. The
comparative analysis identifies the relative advantages and
disadvantages of each alternative and includes a measure of
remediation and cost-effectiveness. Ultimately, the comparative

analysis leads to the selection of the recommended alternative.

5.1 Individual Analysis of Alternatives

The seven (7) remedial alternatives represent a range of
distinct waste management strategies which, to a varying degree,
address human health and environmental concerns associated with the
site. Although the selected alternative will be further refined as
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TABLE 5-1
SUMMARY OF ALTERNATIVES

Alternative
MEDIA Technologles 3 4

Ground Water Monitoring/Institutional Actions ® e
Extraction ® L
Carbon Absorption and Discharge to POTW [ o
or Conventional Precipitation

Soil/Sediment Capping
Excavation
Oftt-Site Disposal (Sediment)
Off-Site Disposal (Less Contaminated)
Off-Site Disposal (Highly Contaminated)
Solidification/Stabilization
Solidification/Stabilization (Less Contaminated)
Storm Sewer Cleaning/Dredging
Encapsulation

Structures/Vats Bullding Decontamination/Demolition/Dismantling
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necessary during the predesign phase, these alternatives reflect
the fundamental components of the various alternative hazardous
waste management approaches being considered for this site. These
alternatives are evaluated with respect to seven (7} of the nine
(9) criteria recommended@ in USEPA 540/G-89/004. The seven (7)
criteria are summarized in the following paragraphs. State
acceptance and community acceptance, the remaining two (2)
criteria, are not dealt with herein but will be addressed in the

Record of Decision (ROD), once public/community comments have been

received on the RI/FS report.

1) Overall Protection of Human Health and the Environment = The

evaluation of each alternative with respect to the overall

protection of human health and the environment provides a summary

of how the alternative reduces the risk from potential exposure
pathways through treatment, engineering or institutional controls.
This criteria also evaluates whether alternatives pose unacceptable
short-term or cross-media impacts. Pursuant to NYSDEC's request
for this project, the risks associated with each alternative were

evaluated qualitatively as opposed to a gquantitative evaluation.

2) Compliance with 8cGs =~ The applicable or relevant and
appropriate New York State Standards, Criteria and Guidelines

(SCGs) are applied to each alternative. The ability of each
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alternative to meet the SCGs or the need to justify a waiver is

noted for each. The SCGs used include the following:

- National Ambient Air Quality Standards (NAAQS)
- New York State Ambient Guideline Concentrations

(AGCs)

Soil/Sediment
- U.S. EPA Interim Guidance Cleanup Level for Lead
in Soil

NYSDEC Chromium Limit for Sediment

Ground Water

U.S. EPA Maximum Contaminant Levels (MCLSs)

NYSDOH MCLs

NYSDEC Ground Water Quality Standards (September

1990)

Surface Water

- U.S. EPA Ambient Water Quality Criteria for the

Protection of Human Health (Ingestion of Fish)

- NYSDEC Water Quality Standards and Guidance

Values (September 1990)
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3)

4)

Long-Term Effectiveness and Permanence - Long=-term
effectiveness and permanence are evaluated with respect to the
magnitude of residual risk and the adequacy and reliability of
controls used to manage remaining waste (i.e., untreated waste
and treatment residuals) over the long-term. Alternatives
that have the highest degree of long-term effectiveness and
permanence are those that leave little or no waste remaining
at the site, such that long-term maintenance and monitoring
are unnecessary and reliance on institutional controls is

limited.

Reduction of Toxicity, Mobility, or Volume Through Treatment -
Evaluation of reduction of toxicity, mobility, or volume
through treatment addresses the anticipated performance of the
treatment technolocgies. This evaluation relates to the
statutory preference for selecting a remedial action that uses
treatment to reduce the toxicity, mobility, or volume of
hazardous substances. Aspects of this criteria include: 1)
the amount of waste treated or destroyed; 2) the reduction of
toxicity, mobility, or volume; 3) the irreversibility of the
treatment process; and 4) the type and quantity of residuals

resulting from any treatment process.
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5)

6)

7)

Short-Term Effectiveness - Evaluation of alternatives with
respect to short-term effectiveness takes into account: 1)
protection of workers and the community during the remedial
action; 2) environmental impacts from implementing the action:

and 3) the time required to achieve the cleanup goals.

Implementability - Implementability deals with the
administrative and technical feasibility of implementing the
alternatives as well as the availability of necessary goods
and services. This evaluation includes such items as: 1} the
ability to obtain services, capacities, and equipment; 2) the
ability to —construct and operate components of the
alternative; 3) the ability to monitor the performance and the
effectiveness of the technologies; and 4) the ability to

obtain the necessary approvals and permits from other

agencies.

Costs - Costs are divided into capital and operation and
maintenance (0&M) costs. Capital costs include those
expenditures required to implement a remedial action (i.e.,
both direct and indirect costs are considered). Direct
capital costs include construction costs or expenditures for
equipment, labor, and materials required to implement a
remedial action. Indirect capital costs include those
associated with engineering, permitting (as required),

5-6
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construction management, and other services necessary to carrxry

out a remedial action.

Annual O&M costs include labor, maintenance materials, energy,
and purchased services. The O&M costs include costs incurred even
after the initial remedial activity is complete. The 1991 present
worth costs are estimated using a 5 percent discount per year for
the time period associated with implementation of the specific
alternative, not to exceed 30 years. Tables summarizing the basis

for each cost and the actual cost estimate summaries are included

in Appendix D.

The cost estimates presented herein are order-of-magnitude
estimates; these costs are based on vendor information,
conventional cost estimating guides, generic unit costs and prior
experience. The feasibility study cost estimates shown have been
prepared for guidance in project evaluation from the information
available at the time of the estimate. The real costs of the
project at the time of implementation will depend on real labor and
material costs, site conditions, competitive market conditions,
final project scope, the implementation schedule, and other
variable factors both anticipated and unforseen. An uncertainty
that would affect the cost is actual volumes of contaminated soil,
sediment and ground water. The accuracy of these "study estimate™
costs are expected to be in the range of +50 percent to -30 percent

5-7
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based on assumed site conditions and other variables as mentioned

above.

Sensitivity analyses were not conducted on the individual
costs. This analysis was considered to be of limited value for
this site since the primary parameters that have a large degree of
uncertainty associated with them {e.g., contaminated soil and water
volumes) have a similar impact on the costs of Alternatives 3
through 7. The costs of the remaining two alternatives are
substantially lower than Alternatives 3 through 7. Thus, a

sensitivity analyses will not change the relative ranking of the

alternatives with respect to cost. However, Section 6.0 includes
a sensitivity analysis that was conducted on the selected

alternative to estimate the needed contingency or reserve funds.

5.1.1 Common Components

Alternatives 1-7

Alternatives 1-7 have the following two (2) common
components: 1) supply well restrictions; and 2) ground water
monitoring. Descriptions of these components are below and
the evaluation of these alternatives is included with the

assessment of Alternative 3.
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o]

8upply well restrictions - The 1local government or
agencies will be requested to oversee well installation
and use in the area that is, or is expected to be, within
the affected area. This oversight may include a local
requlation requiring a review/permit for all proposed
ground water well installation and use plans. This
regulation would prohibit installing or using wells in
contaminated areas of the aquifer until ground water

meets NYSDEC water quality standards.

Ground water monitoring - Ground water monitoring is a
method of evaluating the long-term performance of the
selected remedial alternative by reviewing the
contaminant concentrations within the ground water over
time. Ground water monitoring of indicator parameters
within the existing monitoring wells would be done
periodically, until the parameter levels are below the
SCG levels. This periodic monitoring program would
continue beyond the cessation of remediation (for a
limited time) to verify that contamination has been

removed from the local ground water.
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Alternatives 2-7

Alternatives 2-7 have the following four (4) common
components, as well as the two listed above: 1) storm sewer
cleaning; 2) dredging of creek sediments; 3)demolition/
decontamination of structures/vats; and 4) excavation. These

components are described below.

Storm SBewer Cleaning - Storm Sewer cleaning consists of
using a high pressure water wash to clean contaminated
sediment and debris from the storm sewer system. The
sediment/debris will be collected at the manholes and
transported in a vacuum truck to a mobil filter press for
dewatering, 1if necessary. The dewatered storm-sewer
sediment/debris would then be transported and disposed of
along with the sediment dredged from Olean Creek. Video
taping of the sewer will be preformed immediately
following the cleaning of each reach to verify the

cleaning process, prior to contractor demobilization.

The storm sewer lines that presently appear to require
Cleaning are shown in Figure 5-1. Note that the storm
sewer lines associated with the West Elm Street outfall
will require further sampling prior to remediation to
identify the extent of contamination within this storm

5-10
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FIGURE 5-1
STORM SEWER PLAN

O 2340 (185D

NOTES:

1) DRAWING NOT TO SCALE.

2) DRAWING ADAPTED FRCOM STORM
SEWER PLAN PROVIDED BY CITY
OF OLEAN ENGINEERING DEPARTMENT.

LEGEND: .
STORM SEWER LINE
POTENTIALLY REQUIRING
CLERNING (TOTAL=4,536")

() MANHOLE POTENTIALLY
REQUIRING CLEANING
(TOTAL=22 MANHOLES)
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sewer line. Including the storm sewer lines north of the
site, the storm sewer cleaning program will potentially
involve the cleaning of 4,536 linear feet of line and 22
separate manholes/catchbasins. The estimated volume of
sediment that will be removed, based on visual estimates
of the depth of sediment in lines and manholes, is

approximately 50 cubic yards.

Dredging - An area of Olean Creek of approximately 10,500
square feet (Figure 5-2) and 0.7 feet deep {Figure 5-3)
would be dredged (total volume approximately equal to 272
cubic yards). This area (i.e., sediment with chromium
levels greater than 26 ppm) needs to be further
delineated prior toc remediation since the downstream
extent of chromium contamination has not been identified.
The dredging would occur during mid to late summer low-
flow conditions and would consist of installing a
temporary dam on the up- and down~ stream sides of the
dredging area to 1limit the transport of potentially
contaminated sediment during dredging. Olean Creek would
be rerouted during the period of dredging using a
diversion channel (see Figure 5-2). The sediment would
be removed using a backhoe and dewatered in a mobile
filter press. The liquid from the filter press would be
treated in conjunction with the selected ground water

5-12
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FIGURE 5-2

OLEAN CREEK
SEDIMENT REMOVAL PLAN
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FIGURE 5-3

OLEAN CREEK
CHANNEL CROSS-SECTION
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treatment alternative, and the remaining solids would be
treated in conjunction with the contaminated

soil/sediment at the site.

Demolition/Decontamination =~ Initially, the asbestos
containing materials (ACM) within the plant will be
removed. Interior and exterior surfaces of the plant
building will then be decontaminated using scarification
and grit blasting. These methods were selected to limit
the generation of 1liguid wastes. Wastes from the

cleaning process will be collected, containerized and

treated 1in conjunction with the selected on-site
soil/sediment alternative. If the collected wastes are
not compatible with the selected technologies or schedule
of implementation, they will be taken to an off-site
disposal facility. Once decontaminated, the building
structure would be demolished/dismantled by a demolition
contractor and the debris would be either sold to a scrap
dealer or pulverized/crushed and taken to an off-site C&D

landfill.

Excavation - In Alternatives 2-7 excavation or grading is
used to varying extents. However, there are associated
activities that would take place as part of the
excavation process that would be completed regardless of
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the extent of the excavations. These operations include
decontamination, dust control and restoration/

revegetation.

Decontamination would be conducted at the designated
decontamination area. This area would include a
decontamination pad to be used for decontaminating
equipment. The pad would be bermed and sloped to a sump
to collect the water used to decontaminate the equipment.
This water would then be treated and discharged along

with the water from the storm sewer and creek sediment

dewatering process.

On-site dust control would take place during
construction and excavation operations. This technology
would involve wetting down the soil to 1limit dust
emissions. The quantity of water would be limited and
would not cause leachate production and contaminant

migration vertically into the soil or laterally off-site.

Following excavation, treatment (if required), and
backfilling, the disturbed areas will be graded to limit
surface flow on the land surface during storm events.
The graded areas will then be seeded with perennial grass
seed to limit erosion and fugitive dust emissions from

5-16
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the site. This procedure will also improve aesthetic
conditions, given that the site is adjacent to

residential housing.

Alternatives 3-7

In addition to the six previously mentioned technologies,
Alternatives 3-7 have the following three (3) components in
common: 1) ground water extraction; 2} ground water
treatment; and 3) discharge to either the POTW or to surface

water. These components are described below:

Ground Water Extraction - Ground water extraction is
completed by strategically installing a series of wells
in the study area to capture the contaminant plume (i.e.,
ground water at a concentration greater than 50 ppb
hexavalent chromium}. The wells are then continuously
pumped, using submersible pumps, until the contaminant
plume has been contained and then removed. The
monitoring of ground water gquality in the on-site
monitoring well network as well as the water quality of
the extracted ground water is used to assess the progress
of the remediation. Remediation is considered complete

when ground water levels are below SCGs.




Figure 5-4 shows the location of the proposed
extraction wells. Based on the ground water model, this
extraction well array will capture the chrorium
contaminated ground water identified by the deep and
shallow monitoring well networks. The combined S-well
pumping rate will be approximately 1,280 gallons per
minute (gpm). The total annual estimated wvolume of
ground water that will be extracted is 673 million
gallons which is approximately 3 plume volumes based on
an estimate of the lateral and vertical extent of the
chromium contaminated plume. The period of pumping to
meet NYSDEC water quality standards is unknown, and would
depend upon source area remediation; however, the
performance of the extraction system will be reviewed
yearly using the monitoring well sampling results and
evaluated every 5 years. Note that the Phase III RI data
indicate that the extent of the chromium ground water
plume may extend beyond the limits shown on Figure 5-4.
Additional ground water monitoring wells in the deep

overburden aquifer and further modeling will be required

prior to emplacement of the extraction well network.
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Ground water treatment - Ground water treatment for this
site involves two alternatives: 1) carbon adsorption
pretreatment followed by discharge to the POTW; or 2) on-
site conventional precipitation followed by discharge to
surface water. Both options appear appropriate for
treatment of the organics and inorganics in the site

ground water.

Based on the hexavalent chromium concentrations measured
in the ground water samples collected from monitoring
wells near or within the plant (e.g., MW-5 and MW-17), it
appears that the ground water near and below the rlant
will require treatment prior to discharge to the POTW.
Discussions with the City of Olean POTW have indicated

that they will need to upgrade the capacity of their

plant to treat the additional 2 million gallons per day

of ground water from the extraction wells. This plant
has a design capacity of 7 MGD and is currently operating
at approximately 4.5 to 5.0 MGD with another 1 MGD
guaranteed to surrounding communities. Based on a
comparison between City of Olean requirements and the
concentrations measured in samples from the monitoring
wells sampled during the RI, it appears that pretreatment
of the water extracted near the original source (possibly
one extraction well near the former vat area) would
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require pretreatment for hexavalent chromium while the
other four extraction wells could discharge directly to

the sanitary sewer.

This pretreatment system would involve passing the
water from this well through a portable carbon filtration
unit until the concentrations of hexavalent chromium in
the untreated water fell below the City of Olean limit of
5.5 ppm. Once the ground water reaches the plant it will
undergo treatment including mechanical screens, influent
pumps and aerated grit chambers, primary clarifiers,
aeration tanks, secondary clarifiers, and a chlorine
contact tank. The treated wastewater would then be
discharged to the Allegheny River. A discharge permit
and approval from the City will be necessary. If
selected, this alternative will require further study to
evaluate POTW upgrading requirements and possible
modeling of the wastewater treatment train using the

USEPA Fate and Treatability Estimator (FATE} Model.

Under the conventional precipitation alternative, a
waste water treatment facility would need to be
constructed near the site. Currently, the most feasible
location for this facility is Van Der Horst Plant No. 2,
due to size restrictions at Plant No. 1. The ground
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water from Plant No. 1 would be piped to the proposed
treatment facility at Plant No. 2. The proposed
treatment facility would be designed for the combined
flow from Plant Nos. 1 and 2. The plant design is
schematically presented on Figure 5-5 and incorporates
the findings of the treatability study. The treated
water would be discharged to either the storm sewer
system (which ultimately discharges to Olean Creek) or to
Two Mile Creek (which was previously modified to

accommodate a several MGD discharge by Felmont 0il).

5.1.2 Alternative_ 1 ~ No Actions/Limited Action

Description

The no-action/limited alternative provides a baseline for

comparing other alternatives. Actions under this alternative
would include maintaining the present fencing at the site,
land use restrictions, supply well installation and usage
restrictions, and periodic monitoring of the 1level of

contaminants in monitoring wells and downgradient supply

wells, if present.




FIGURE 5-5
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Assessment

Since no remedial actions would be implemented to correct
or contain the contamination with the no-action/limited action
alternative, long-term human health and environmental risks
for the site would essentially be the same as those identified
in the baseline risk assessment. However, the risk associated
with future ingestion of ground water would be reduced as a

result of the supply well restrictions.

Alternative 1 provides no control of exposure via
fugitive dust emissions, only a slight reduction in future
risk to human health posed by ground water, and no decrease in
impact on benthic 1life. It also allows for the possible
continued migration of the contaminant plume and further
degradation of the ground water. Since no action is being
taken to reduce or contain the contamination, it would not
meet SCGs for a number of analytes including hexavalent

chromium, lead and PCE.

This alternative includes no controls for exposure and no
long-term management measures.. All current and potential

future risks would remain under this alternative. This

alternative provides no reduction in toxicity, mobility or

volume of the contaminated soil or ground water through
treatment. There would be no additional risks posed to the
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community, the workers, or the environment as a result of this
alternative being implemented. The only implementation
concern is that of the addition of land and supply well use
restrictions to the deeds of the effected properties. The
present worth cost and capital cost of the individual
technologies/process options as well as the comprehensive

alternatives are included on Tables 5-2 and 5-3, respectively.

The basis and cost estimate forms are included in Appendix D.

5.1.3 Alternative 2 - Containment

Description

The primary components of Alternative 2 are: 1) supply
well restrictions; 2) ground water monitoring; 3) storm sewer
cleaning; 4) dredging of creek sediments; 5) demolition/
decontamination of structures/vats; 6) excavation and off-site
landfilling of heavily contaminated soil below and adjacent to
the plant; 7) off-site landfilling of storm sewer and Olean
Creek sediment; and 8) regrading and capping the site with a
composite cap including on-site consolidation of surface soil
over 50 ppm total chromium outside the property boundary. The
composite cap would be constructed in the fenced in area of
the site as shown on Figure 5-6. This area is approximately
70,000 square feet, and would initially be covered with a
geotextile to provide a protective barrier between the site
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TABLE 5-2

Technology Cost Estimate Summary

Imp Comp PW Cap. PW O&M Total PW
Technology Direct Costs Indirect Costs Capital Costs Annual O&M Time Time X $1,000 X $1,000 =x §$1,000
Sediment Removal $176,239 $82,832 $259,071 $0 1993 2 $235 $0 $235
Storm Sewer Cleaning $113,400 $50, 000 $163,400 S0 1993 2 $148 SO . $148
Surface Soil Removal $921,500 $368, 600 $1,290,100 $0 1993 2 $1,170 S0 $1,170
Sub. Surf. Soil Rem. $1,858,708 $780,657 $2,639,365 S0 1994 3 $2,280 SO $2,280
GW Extraction $155,283 $100,934 $256,217 $130,834 1995 34 $211 $1,655 $1,865
Building Decon. $960,000 $326,400 $1,286,400 $0 1993 2 $1,167 $0 $1,167
Asbestos Rem. $95,200 $39,984 $135,184 S0 1993 2 $123 S0 $123
Building Demo. $662,420 $304,713 $967,133 S0 1993 2 $877 S0 $877
Site Capping $3,033,645 $1,365,140 $4,398,785 S0 1994 34 $3,800 $0 $3,800
Soil Soid./Stab. $1,570,086 $1,020,556 $2,590,642 SO 1994 3 $2,238 $0 $2,238
Less Contaminated $793,750 $515,938 $1,309,688 S0 1994 3 $1,131 $0 $1,131
Highly Contaminated $776,336 $504,618 $1,280,954 Y] 1994 3 $1,107 S0 $1,107
Off-site Landfill{Total) $6,210,566 $2,794,755 $9,005,321 $0 1993 2 $8,168 $0 $8,168)
Less Contaminated $3,537,500 $1,591,875 $5,129,375 30 1993 2 $4,652 $o 54,682
Highly Contaminated $2,673,066 $1,202,880 $3,875,946 $0 1993 2 $3,516 $0 $3,516
Soil Encap. $2,237,361 $1,006,812 $3,244,173 S0 1994 3 $2,802 $0 2,802
Site Rest. $100,027 $42,011 $142,038 $1,812 1995 34 $117 $23 $140
Act, Carbon to POTW $345,000 $169,050 $514,050 61,372,407 1995 9 $423 $4,888 $5,311
G.W. to POTW $0 $0 S0 $809,480 2000 34 $0 $7,354 $7,354
Conv. Prec. to Surf. Wat. $245,000 $134,750 $379,750 $3,518,382 1995 34 $312 $44,497 $44,805
Semi-Annual Monitoring $0 S0 $0 $35,000 1995 34 $0 $443 $443

Note: Imp Time - Year when implementation of technology could be initiated, based on a 1993 project start-up.
Comp Time - Time to complete technolegy in years.
PW - Present Worth




TABLE 5 - 3
SUMMARY OF ALTERNATIVE COSTS

CAPITAL O&M TOTAL

ALTERNATIVE COSTS COSTS COSTS
1 $0 $466,000 $466,000
2 $9,917,000 $466,000 $10,383,000
3 $14,919,000 $14,363,000 $29,282,000
4 $8,989,000 $14,363,000 $23,352,000
5 $11,398,000 $14,363,000 $25,761,000
6 $10,551,000 $14,363,000 $24,914,000
7 $9,553,000 $14,363,000 $23,916,000

Note:

All costs are present worth using a 1991 base year and
a maximum 30 year operation pericd.
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soil and a 60-mil Hypalon geomembrane. The geomembrane would
be covered with a 2-foot layer of suitable soil which would be
covered with a 6-inch layer of topsoil. The permeability of
the completed cap will be approximately 1 x 10°* cm/sec. This
cap will be sloped to a drainage system that would collect and
transport surface water away from the cap toward the storm
sewer and limit run-on. The composite cap will reduce the
leaching of chromium to the ground water. The monitoring
wells would be used to evaluate the natural attenuation of the
chromium, lead and PCE. Also included in this alternative are

deed restrictions that will not allow on-site excavation and

installation and use of supply wells within the affected area.

Assessment

Alternative 2 is protective of the human health in that
exposure to contamination is controlled. Exposure to
contaminated soil/sediment and fugitive dust is reduced and
further release of contaminants to the ground water and
surface water is limited. This alternative, however, allows
for the continued migration of the existing contaminated

ground water.

Alternative 2 would reduce the risks associated with the
contaminated soil/sediment. The capping should reduce fugitive
dust emissions and since the sewer lines would be cleaned and
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the sediment removed from Olean Creek, the contaminant levels
in the creek should return to background. Ground water
exposure 1in this alternative would only be 1limited by

restrictions placed on supply well usage and installation.

In order to remain effective over the long-term, careful
maintenance of the cap and restricting water well usage is
required. Erosion or heaving damage to the cap should be
repaired to limit leachate production. Damage to the cap
could potentially allow ground water contamination and
fugitive dust emissions. Long term monitoring, maintenance,
and control would be required under this alternative because
contaminated soil would remain on-site and because the ground
water may remain contaminated above NYSDEC water quality
levels. The institutiocnal controls (i.e., well restrictions)
are expected to be effective over the short term but may not
be effective over the 1long term due to the degree of
difficulty in enforcing any possible regulation or restriction
with new residents or industries not familiar with the local
conditions. A review would be conducted every five (5) years
to provide adequate protection of human health and the
environment 1in accordance with CERCLA 121(c) as this
alternative would leave hazardous substances on-site. Since

the sediment is being removed from the creek and storm sewer
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and being disposed of in a landfill, cleanup of this sediment

would be permanent and effective over the long term.

This alternative provides limited reduction in toxicity,
mobility or volume of the contaminated soil or ground water
through treatment because the highly contaminated soil taken
off-site would undergo treatment prior to landfilling.
Additionally, the contaminated sediment would be removed from
the creek and storm sewer, thereby reducing the volume and the

mobility of contaminants in the creek.

The potential for particulate emissions during
construction would be limited through the use of dust control
technologies (i.e., watering). The cap 1limits further
fugitive dust emissions and the storm sewer cleaning anad

dredging limits further impact to benthic life. Once the

heavily contaminated soil/sediment is removed, this cap could

be constructed within a one-year period. The only
implementation concerns are the addition of: 1) land use
restrictions; and 2) water supply well restrictions. The other
materials and equipment to be used under this alternative are

readily available and easy to procure.
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The present worth cost of Alternative 2 is presented on

Table 5-2. The annual O&M cost are mainly for cap maintenance

and monitoring well sampling and analysis.

Alternative 3 - Soil/Sediment Disposal with Ground

Water Treatment

Description

The primary components of this alterrative include: 1)
supply well restrictions; 2) ground water monitoring; 3) storm
sewer cleaning; 4) dredging of creek sediments; 5) demolition/
decontamination of structures/vats; 6) ground water
extraction, treatment and discharge to either the POTW or to
surface water; and 7) excavation of the on-site soil that
exceeds 50 ppm of chromium and disposing of it in a landfill.
This soil area includes approximately 21,000 cubic yards of
material from the site based on sampling done during the RI.
Figures 5-7 and 5-8 show the area of surface soil {0 to 2 feet
below ground surface) and subsurface soil (2 to 20 feet below
ground surface) above 50 ppm total chromium, respectively. An
additional volume of 322 cubic yards from the creek dredging

and sewer cleaning would also require disposal.




Jm (4 D)o}

I5-10
(384)

Nw-2 @

l 9"2:” (1,180}

o171
(3.570)

5-10
(44)

~N
e
osatmy \ .~'

Q52 (107) \

B-24 O
(3.260)

F-120
(12.200) {,

23 (78000 ok

"(’fmk

ss-2g
I ¥3-130 (ucg) \um
B-270 -

(1.930)

§3-230 (1.180)
I el (w)om_ 05—~
(1.280) F5-240 K ., (.030)C
(axs) (530)
53130 5’ OSB-3 (+06)
(L330) F-B0 A B38-2(186)
I (3as) Q $8-1(179)
, o315 O F5-28 (5‘5)0“_
. {322) (41,400) TRALER
I 317 O S0 4
01.300) >

9'5—(2%0» +\/

I3-290 p

S-% O
(1880

Fs-19 0
{3.520)

&3-20 O
(r.120)

rn
)

/
l
l

/

/

T
S0
72 VAN DER HORST PLANT NO. 1
LEGEND: CHROMIUM CONTAMINATION SOURCE AREAS
© e s somen IN SURFACE SOIL

@ |oalloring Wed
(31) Owwmign Cancentration {mq/Xg}

PREPARED FOR

NYSDEC
GRAPHIC SCALE

L [ ) E] 100 300 SCALE FIGURE
e F— {34y ERM Northeast
DATE

( ) Environmenlal Resources Management 45—7
N reer -

5-33




/(1260 5N
1258 g

LEGEND:

B Soil Boring
® Monitoring Well
® Plating Well

(39) Highest Subsurface Chromium

Concentration (mg/Kg)

20 Feet

7/\\ FENCE

N\

HSE
#935
HSE
#933

VAN DER HORST PLANT NO. 1
APPROXIMATE SUBSURFACE SOIL EXCAVATION AREAS

(50 mg/Kg Clean—up Level)

PREPARED FOR

NYSDEC
GRAPHIC SCALE
Mﬁ : - - - SCALE FIGURE
ERM—Northeast
¢ o rest ) Environmenta! Resources Monogement LATE 5 _ 8

5-34




ERM-Northeast

The material would be excavated using bulldozers,
backhoes, front-end loaders, and other excavation equipment.
The material, after excavation, would be loaded into dump
trucks for transportation to a secure landfill where it would
undergo pretreatment and landfilling. Following excavation
the area would be backfilled with clean fill, regraded to
improve drainage, and revegetated. Note that the extent of
the highly contaminated soil below the ground water table in
the former vat area has not been identified. Should this
condition extend several feet below the ground water table,
then alternate methods including sheet piling, dewatering and
other excavation methods may be required. Post-excavation
soil sampling of the excavations' side walls and floor would
also be needed to determine the lateral and vertical extents

of excavation.

The majority of the excavated soil/sediment would be
within TCLP 1limits, based on TCLP testing done to date.
However, to provide a conservative estimate of the costs, we
have estimated that all soil/sediment will be disposed of in

a secure landfill due to the Superfund status of the site.
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Assegssment

Protection of human health and the environment in
Alternative 3 is done by removing the contaminants and the
suspected source(s) of the contamination from the environment.
Exposure to contaminated fugitive dust and ground water is
reduced. Also, further spread of the contaminants and further
environmental degradation are reduced because the source (s) of
the contamination are expected to be removed. This
alternative would meet SCGs and also would reduce the

carcinogenic risk to an acceptable level.

Since soil/sediment excavation, ground water extraction
and sewer cleaning are expected to remove contamination from
the contaminated media at the site, this alternative would be
considered permanent and effective over the long term. The
ground water extraction and soil/sediment excavation would
reduce the long-term health risk by limiting the contaminants
left in the environmment. A five (5) year review would be
necessary under this alternative to evaluate ground water

conditions.

This alternative provides reduction in toxicity, mobility
or volume of the contaminated soil/sediment through treatment
at the landfill prior to disposal. The ground water would
also undergo various treatment processes that would both
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reduce its toxicity and its mobility. The treatment of the
waste water removes the contaminants from the discharge

effluent which makes the process irreversible.

The potential for particulate emissions during excavation
would be limited through the use of dust control technologies
(i.e., watering). The transportation of the soil/sediment
between excavation points and the disposal/treatment
facilities, and conveyance of the ground water via the sewer
system to the treatment facility would cause additional risks
to the community, the workers, or the environment as a result
of this alternative being implemented. The excavation and
removal of soil/sediment would be ccmpleted over an

approximate l-year period.

The techniques used in implementing Alternative 3 are
established, and the materials (i.e., piping, pumps, fill, and
stone) and equipment are readily available. However,
identifying a secure landfill to receive the material may be

difficult and costly, due to the strain on landfill space in

the western New York area.

Capital and O&M costs for this alternative are included
on Table 5-3. The major capital costs are those associated
with landfilling the soil/sediment (i.e., transportation and
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disposal costs). O&M costs would include monitoring the site

and operating the ground water treatment systen.

5.1.5 Alternative 4 - Solidification/Stabilization with

Ground Water Treatment

Description

The primary components of Alternative 4 are: 1) supply
well restrictions; 2) ground water monitoring: 3) storm sewer
cI;aning; 4) dredging of creek sediments; 5) demolition/
decontamination of structures/vats; 6) excavation; 7) ground
water extraction, treatment and discharge to either the POTW

or surface water; and 8) solidification/stabilization and

backfilling of treated soil/sediment.

Once the soil with chromium concentrations greater than
50 ppm is excavated, and the sediment dredged, it will then be
solidified/stabilized on-site. The treatability study
indicated that a mixture of lime and ferrous sulfate provides
the most favorable results with respect to reducing the
leaching potential of the soil. The properties of this
treated mixture include a 25% volume increase over the
original soil/sediment, and the leachability of the material
is reduced to a level below the TCLP limit for chromium.
Since the TCLP limits for inorganics are based on drinking
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water standards, it appears that the treated highly chromium
contaminated soil as well as the less contaminated soil would
not be a source to ground water and could be back-filled on-
site. The final topography of the site following
soil/sediment treatment and closure would be similar to the
cap lay-out presented on Figqure 5-6. The height of on-site
cap will be a function of the volume increase resulting from
the treatment process (i.e., approximately 25%) and a one foot

thick topsoil layer to support vegetation.

Note that in-situ solidification/stabilization may be

possible for this site; however, this technology did not pass
the screening process {see Section 2.0) due to insufficient
test data (i.e., only one case study has been completed using
this method and the results are inconclusive). This method of
mixing may be applicable; however, pilot studies would be
needed to measure its effectiveness in stabilizing the site

contaminants.

Assessment

Protection of human health and the environment in

Alternative 4 1is similar to Alternative 3. Exposure to
fugitive dust emissions and ground water is reduced in this

alternative. Further spread of the contaminants and further

environmental degradation are reduced because the source(s) of
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the contamination are =expected to be immobilized.
Additionally, this alternative would meet SCGs. This
alternative would also appear to reduce the carcinogenic risk

to an acceptable level.

This alternative would be considered permanent and
effective over the long term. A five (5) year review would be
necessary under this alternative to evaluate the progress of

the ground water remediation.

This alternative provides on-site reduction in mobility
of the contaminated soil/sediment through solidification/
stabilization of the soil. The potential for particulate
emissions during excavation would be limited through the use
of dust control technologies (i.e., watering). The
transportation of the soil/sediment between the treatment area

(possibly at Plant No. 2 due to space limitations at Plant

No.1l) and the disposal area would cause a slight potential

risk to the community, the workers, or the environment as a

result of this alternative being implemented.

The present worth cost of Alternative 4 is estimated on
Table 5-3. The annual O&M cost are mainly for monitoring and
operation of the treatment facility. The major capital costs
are those associated with treating the soil/sediment.
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5.1.6 Alternative 5 - Solidification/Stabilization of Less

Contaminated Soil with Ground Water

Treatment

Description

The primary components of Alternative § are: 1) supply
well restrictions; 2) ground water monitoring; 3) storm sewer
cleaning; 4) dredging of creek sediments; 5} demolition/
decontamination of structures/vats; 6) excavation; 7)
solidification/stabilization and backfilling of treated less
contaminated soil (chromium concentration between 50 and 1,000
PpPm) ; and 8) ground water extraction, treatment, and discharge

to the POTW or surface water.

Once the soil with chromium concentrations greater than
1,000 ppm is excavated, and the sediment dredged, it will then
be taken off-site for treatment and disposal. The remaining
soil with chromium concentrations ranging from 50 ppm up to
1,000 ppm will be treated and backfilled on-site. The
treatability study indicated that a mixture of 1lime and

ferrous sulfate is effective for treatment of the site soil.

The properties of this mixture include a 25% volume increase

over the original soil/sediment, and the leachability of the
material is reduced to a level below the TCLP limit for
chromium. Since the TCLP limits for inorganics are based on
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drinking water standards, it appears that the treated soil
would not be a source to ground water if backfilled on-site.
The final topography of the site following soil/sediment
treatment and closure would be similar to the cap lay-out
presented on Figure 5-6 although the elevation of the mound
would be less. The final height of the completed on-site cap
will be a function of the volume increase resulting from the
treatment process (i.e., approximately 25%) and a one foot

thick topsoil layer to support vegetation.

Assessment

Protection of human health and the environment in
Alternative 5 1is similar to Alternative 4. However,
Alternative 5 provides greater protection against potential
future leaching of chromium to ground water because it removes
the highly contaminated soil. Exposure to fugitive dust
enissions and ground water is reduced in this alternative.
Further spread of the contaminants and further environmental
degradation are reduced because the source(s) of the
contamination are expected to be either removed or
immobilized. Additionally, this alternative would meet SCGs.
This alternative appears to reduce the carcinogenic risk to an

acceptable level.
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This alternative would be considered permanent andq
effective over the long term. A five (5) Year review would be

necessary under this alternative to evaluate the progress of

the ground water remediation.

This alternative provides on-site reduction in mobility
of the contaminated soil/sediment through solidification/
stabilization of the soil. The potential for particulate
emissions during excavation would be limited through the use
of dust control technologies (i.e., watering). The
transportation of the soil/sediment between the site and the
disposal facility would cause a slight potential risk to the

community, the workers, or the environment as a result of this

alternative being implemented.

The present worth cost of Alternative 5 is estimated on
Table 5-3. The annual O&M cost are mainly for monitoring and
operation of the treatment facility. The major capital costs
are those associated with off-site landfilling and treating

the soil/sediment.
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5.1.7 Alternative 6 - Containment with Ground Water Treatment

Description

Alternative 6 is the same as Alternative 2 with the
addition of ground water treatment. Its primary components
are: 1) supply well restrictions; 2) ground water monitoring;
3) storm sewer cleaning; 4) dredging of creek sediments: 5)

demolition/decontamination of structures/vats; 6) excavation

and off-site landfilling of heavily contaminated soil below

and adjacent to the plant; 7) off-site landfilling of storm
sewer and Olean Creek sediment; 8) regrading and capping the
site with a composite cap including on-site consolidation of
surface soil over 50 ppm total chromium outside the property
boundary; and 9) ground water extraction, treatment and

discharge to either the POTW or surface water.

The highly contaminated soil would be excavated and taken
to an off-site secure 1landfill and the remaining less
contaminated soil would be consolidated below an on-site
composite capping system. The composite cap would reduce the
leaching of chromium to the ground water and the existing
ground water plume would be extracted and treated. The
monitoring wells would be used to evaluate the natural
attenuation of the chromium, lead and PCE. Also included in
this alternative are deed restrictions that will not allow any
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soil excavation on the site and will also not allow

installation and use of supply wells within the affected area.

Assessment

Alternative 6 is protective of the human health in that
exposure to contamination is controlled. Exposure to
contaminated soil/sediment and fugitive dust is reduced and
further release of contaminants to the ground water and

surface water is limited.

Alternative 6 would reduce the risks associated with the
contaminated soil/sediment. The capping would reduce fugitive
dust emissions and since the sewer lines would be cleaned and
the sediment removed from Olean Creek, the contaminant levels

in the creek should return to background.

In order to remain effective over the long-term, careful

maintenance of the cap is required. Erosion or heaving damage

should be repaired to limit leachate production. Damage to
the cap could potentially allow ground water contamination and
fugitive dust emissions. Long term monitoring, maintenance,
and control would be regquired under this alternative because
2contaminated soil would remain on-site. A review would be
conducted every five (5) years to provide adequate protection
of human health and the environment in accordance with CERCLA
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121(c) as this alternative would leave hazardous substances
on-site. Since the sediment is being removed from the creek
and storm sewer and being disposed of in a landfill, cleanup
of the sediment would be permanent and effective over the long

tern.

This alternative provides limited reduction in toxicity,
mobility or volume of the contaminated soil or ground water
through treatment because the heavily contaminated soil taken
off-site would undergo treatment prior to landfilling and
because the ground water would be treated. Additionally, the
contaminated sediment would be removed from the creek and
storm sewer, thereby reducing the volume and the mobility of

contaminants in the creek.

The potential for particulate emissions during
construction would be limited through the use of dust control
technologies (i.e., watering). The c¢ap limits  further
fugitive dust emissions and the dredging limits further impact
to benthic life. Once the highly contaminated soil/sediment
is removed, this cap could be constructed within a one-year
period. The other materials and equipment to be used under

this alternative are readily available and easy to procure.

i'
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The present worth cost of Alternative 6 is presented on
Table 5-3. The annual 0&M cost are mainly for cap maintenance,

operation of the treatment system and monitoring well sampling

and analysis.

5.1.8 Alternative 7 - Encapsulation with Ground Water

Treatment

Description

Alternative 7 is the same as Alternative 4 except the
soil/sediment undergoes encapsulation instead of solid-
ification/stabilization. The primary compohnents of
Alternative 7 are: 1) supply well restrictions; 2) ground
water monitoring; 3) storm sewer cleaning; 4) dredging of
creek sediments; 5) demolition/ decontamination of
structures/vats; 6} excavation; 7) ground water extraction,
treatment and discharge to either the POTW or surface water:

and 8) encapsulation of treated soil/sediment.

Once the soil with chromium concentrations greater than
50 ppm is excavated, and the sediment dredged, it will then be
encapsulated on-site. No treatability testing was performed
relative to this technology; however, based on the available
literature, the process appears effective for the site
contaminants. The main limitations of this alternative are
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the fact that it includes a relatively new technology that is
relatively more expensive and more difficult to implement than
solidification/stabilization. However, it appears to provide
a greater reduction in the leachate potential of the soil when
compared to solidification/stabilization. Note that no
testing has been conducted to verify this comparison. The
final topography of the site following soil/sediment treatment
and closure would be similar to the cap lay-out presented on
Figure 5-6. The height of on-site cap will be a function of
the volume increase resulting from the treatment process and

a one foot thick topsoil layer to suppert vegetation.

Assessment

Protection of human health and the environment in
Alternative 7 1is similar tec Alternative 4. Exposure to
fugitive dust emissions and ground water is reduced in this
alternative. Further spread of the contaminants and further
environmental degradation are reduced because the source (s) of
the contamination are expected to be immobilized.
Additionally, this alternative would meet SCGs. This

alternative appears to reduce the carcinogenic risk to an

acceptable level.

This alternative would be considered permanent and
effective over the long term. A five (5) year review would be
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necessary under this alternative to evaluate the progress of

the ground water remediation.

This alternative provides on-site reduction in mobility
of the contaminated soil/sediment through solidification/
stabilization of the soil. The potential for particulate
emissions during excavation would be limited through the use
of dust control technologies (i.e., watering). The
transportation of the soil/sediment between the treatment area
and the disposal area would cause a slight potential risk to

the community, the workers, or the environment as a result of

this alternative being implemented.

The present worth cost of Alternative 7 is estimated on
Table 5-3. The annual O&M cost are mainly for monitoring and
operation of the treatment facility. The major capital costs

are those associated with treating the soil/sediment.
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5.2 Comparative Analysis

A comparative analysis of the alternatives discussed in the
previous section was completed in general accordance with USEPA
540/6-89/004 and the May 1990 NYSDEC-TAGM for the Selection of
Remedial Actions at Inactive Hazardous Waste Sites. The completed
evaluation forms for each alternative are included in Appendix C

and a summary of the scores for each alternative is included on

Table 5-4.

Initially, Section 5.2.1 compares the two potential ground
water treatment technoclogies: 1) carbon adsorption of hexavalent
chromium followed by discharge to the POTW; and 2) on-site
conventional precipitation. Section 5.2.2 presents the comparison
of the seven comprehensive alternatives with inclusion of the
ground water treatment technology selected in Section 5.2.1, where

applicable.

5.2.1 Ground Water Preatment Evaluation

Initially, the two ground water treatmentlprocess options,
previously described in Section 5.1.1, were compared using the
NYSDEC-TAGM evaluation tables. Based upon our comparative
analysis, the recommended option for ground water treatment is
activated carbon treatment followed by discharge to the upgraded
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TABLE 5-4
SUMMARY OF ALTERNATIVE SCORES

Compliance Long-Term Prot. of Human Reduction of Toxicity Short-Term
w/SCGs Implementability Effectiveness Health and the Env. Mobility or Volume Effectiveness  Cost
€10) 15 (15) (20) 15) €10) (13)

No Action 1
Conv. Precip to Olean Cr. 12

ALTERNATIVE 1
ALTERNATIVE 2

VEMZ.
ALTERNATIVE 7
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POTW. The main difference in scoring between the conventional
precipitation option and the activated carbon option was the score
for cost. The higher cost to operate the on-site conventional
treatment plant resulted in the selection of the POTW option. In

the other six categories these two options scored similarly.

The costs of the ground water treatment options were scored on
a linear type scale. The no action/limited action option was
included to provide a baseline cost. The least expensive option
(i.e., no action/limited action) was given a score of 15 and the
most expensive option (i.e., on-site conventional treatment} was
given a score of 1. The points for the remaining option (i.e.,
POTW discharge) was then interpolated linearly between the least

and most expensive option.

5.2.2 Comprehensive Alternative Evaluation

The ground water treatment option (i.e., activated carbon
followed by POTW discharge) was included in Alternatives 3 through
7. All seven alternatives were then scored and compared using the
NYSDEC-TAGM evaluation tables. Based upon the NYSDEC-TAGM scoring
tables, Alternative 5 had the highest score. However, Alternatives
4 and 3 scored within one and two points of Alternative 5,
respectively. The slightly lower scores for Alternatives 3 and 4
can be attributed to: 1) the relatively higher cost in the case of
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Alternative 3; and 2) uncertainties regarding the ability of the
solidification agents to immobilize the highly chromium

contaminated soil in the case of Alternative 4.

The costs of the comprehensive alternatives were scored on a
linear type scale. The least expensive option (no action/limited
action) was given a score of 15 and the most expensive option
(Alternative 3) was given a score of 1. The points for the
remaining alternatives were interpolated linearly between the least

and most expensive alternatives.

Alternative 3 would have scored higher than the other
alternatives if cost was not a factor, due to the ease of
implementability and its protection of human health and the
environment. Alternative 7 did not score as high as the others due
to implementability and long term effectiveness concerns associated
with this technology. It was felt that Alternatives 1, and 2 would
not meet SCGs and; thus, would not be as effective over the long
term and would not be as protective of human health and the
environment. As previously mentioned, the completed NYSDEC-TAGM
evaluation forms for each alternative are included in Appendix C.
A qualitative comparison of the alternatives with respect to each

of the evaluation criteria is discussed below.
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Compliance with SCGs

Alternatives 3 through 7 are expected to meet their respective
SCGs through either removal or treatment technologies or a
combination of both. Alternative 1 will not meet SCGs and
Alternative 2 will only meet location specific SCGs since it

addresses the storm sewer and Clean Creek.

Implementability

Alternatives 1 through 6 scored similarly with respect to

implementability. Minor differences in the scores between these
alternatives were mainly due to the uncertainties regarding the
depth of the excavation under the building, how well the
solidification/stabilization technology will work on the highly
contaminated soil and the effectiveness of the capping technology.
Due to the lack of available information on the encapsulation

technology and implementation concerns, Alternative 7 scored the

lowest.

Long-term Effectiveness and Permanence

Alternatives 3, 4 and 5 provide the highest degrees of long
term effectiveness at the site, compared to the other alternatives,
because they use technologies which solidify or stabilize the
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contaminants, which reduces the hazards. While some wastes would
be left on site after the implementation of Alternatives 4 and 5,
the wastes would have a reduced mobility due to the treatment

technology.

Alternative 7 scored almost as high as Alternatives 3, 4 and
5; however, because of the limited past use of this technology, its
long term effectiveness is uncertain. This technology uses both a
treatment and a isolation technology to not only reduce the
mobility of the waste but to also limit the contact of water with

the treated waste.

Alternatives 1, 2 and 6 were felt to be less effective than
the other alternatives over the long term mainly due to the
untreated waste that would remain at the site. Under Alternative
1 (no action) the contaminated materials would be left in place and
a more extensive ground water monitoring program would be required
compared to the other alternatives. Under Alternatives 2 and 6
there would be some untreated soil left in place and a cap would be
added to reduce infiltration; however, more extensive ground water
monitoring would be required to evaluate the impact of the

remaining potential sources.
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Protection of Human Health and the Environment

All of the alternatives except Alternatives 1 and 2 appear to
provide adequate protection of human health and the environment.
Risk through direct contact and ground water ingestion are reduced
to acceptable levels through Alternatives 3 through 7. These
alternatives prevent further migration of the contaminated ground

water by extracting and treating the piume to SCG levels.

Alternative 2 provides some measure of protection by removal
and off-site disposal of the highly contaminated soil and then

capping the site and allowing the ground water to attenuate

naturally.

Reduction of Toxicity, Mobility, or Volume Through Treatment

All of the alternatives with the exception of Alternative 12
score high in this category due to the fact that they use a
permanent method to treat at least some of the soil and ground
water at the site. Alternatives 3, 4, 5 and 7 use a
solidification/stabilization technology or a physical treatment
technology to reduce the mobility of the contaminants in the soil
as well as in the residue from ground water treatment. Results
from the treatability study show that the residues from the
solidification process as well as the ground water treatment could
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be classified as non-hazardous wastes (i.e., they pass TCLP) .

Thus, no hazardous wastes are left at the site in these

alternatives.

Under Alternatives 2 and 6 the highly chromium contaminated
soil is removed and taken to a secure landfill for treatment and
disposal. The remaining soil, although it contains chromium at
greater than 50 ppm, has shown through testing to be non-hazardous
(i.e., it passes TCLP); thus, these two alternatives score high

since no hazardous wastes are left on-site.

Short-Term Effectiveness

Alternative 1 scored highest in terms of short-term
effectiveness. This result was due mainly to the short period of
time to implement the no action/limited action remedy and the
absence of soil disturbance, thereby limiting the risk to the local

community and environment.

Alternative 2 scored the next highest in this category. The
difference between Alternative 1 and Alternative 2 is that soil is
moved in Alternative 2 and the resulting potential dust emissions
could impact the local community and the environment. However,

dust emissions could be controlled with techniques such as

watering.
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Alternatives 3 through 7 all scored similarly. The difference
between their scores and the score for Alternative 2 is the time to
implement the remedy. In the case of Alternative 2, the
implementation time is less than 2 years; however, in the remaining
alternatives the time to implement the remedy is greater than 2

years due to ground water extraction and treatment.

Alternative 3 was the most expensive alternative due to the
costs associated with off-site disposal and transportation.
Alternatives 4 through 7 scored similarly in this section since
their costs were within 2.4 million dollars of each other (i.e.,
within approximately 10% of each other). Alternative 2 was less
expensive than Alternatives 4 through 7 because Alternative 2 does

not include a ground water extraction and treatment systen.

5.3 Cost-Effectiveness Evaluation

In accordance with the Work Plan for this RI/FS, a cost-
effectiveness analysis was completed to identify a cost-effective
and environmentally sound remedial alternative. This analysis was
completed as a further check on the results of the NYSDEC-TAGM

evaluation forms. A Cost-Effectiveness (CE) Rating was computed
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for each alternative. The CE Rating was calculated as the product

of the Cost Rating and Effectiveness Rating, as described below.

The cost rating for an alternative reflects both the capital
investments and O&M costs. The alternative with the highest
capital cost was given a score of 1; the alternative with the
lowest capital cost was given a score of 5. Other alternatives -
were scaled to lie between these extremes. A similar method was
used with respect to O&M costs, with the most costly alternative
given an O&M score of 1 and the least costly given an O&M score of

5. The Cost Rating is the sum of the two (2) scores.

The effectiveness measure of the alternative required the
evaluation of the following criteria: 1) level of achievable
remediation; 2) time to achieve remediation; 3) feasibility;

4) implementability; 5) ability to minimize on-site impacts during
action; 6) ability to minimize off-site impacts because of action;
7) remoteness of activities; 8) useability of surface water and
ground water; 9) compatibility with remedial actions selected for
remainder of study area; and 10) compatibility with overall site
restoration plan. Each of the alternatives was rated 1 through 5§
with respect to each of these criteria. A score of one (1)
represented low effectiveness while a score of five (5) represented
high effectiveness. The Effectiveness Rating for an alternative
was the sum of the individual scores. The scores for each of the
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alternatives for the above mentioned criteria can be found in Table

5-5.

Alternative 4 was found to be the most cost-effective
alternative (excluding Alternative 1) based on this method of
analysis. Additionally, Alternatives 2, 5 and 7 had relatively
high CE ratings. This result compares favorably with the results
of the NYSDEC-TAGM evaluation forms. However, Alternative 3, which
scored well using the NYSDEC-TAGM forms had a relatively low CE
Rating. Thus, based on both evaluation methods, the selected

remedial alternative is Alternative 4; however, there are four

contingencies associated with this alternative.

The first contingency is the addition of an on-site
conventional precipitation treatment plant to treat the
contaminated ground water. This plant would need to be constructed
at Van Der Horst Plant No. 2, due to space limitations at Plant
No.l. The treated ground water would probably discharge to Two-
mile Creek. Note that this option was not selected due to the
higher cost of operating such a facility (i.e., $3,500,000 per
year) when compared to discharge to the POTW ($2,200,000 per year).
This contingency would be implemented if POTW discharge was
considered unacceptable by the agencies involved. However, to date
discussions with the POTW have indicated that the POTW is
interested in receiving the ground water from Plant No. 1 provided
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TABLE 5-5
COST-EFFECTIVENESS SUMMARY

Alternative Alternative Alternative Alternative Alternative Alternative Alternative
1 2 4 5 6 7

COST RATING
1) Ccepfital Cost
2) 0 & M Cost
TOTAL

EFFECTIVENESS RATING

1) Level of Achievable
remediation

2) Time to Achive
Remediation

3) Feasibility

4) Implementability

5) Ability to Minimize
On-Site Impacts

6) Abjlity to Minimize
off-Site Impacts

7) Remoteness of
Activities

8) Useability of Surface
and Ground Water

9) Compatibility with
Other Remedial Actions
Compatibility with
Qverall Site Plan 4 3
TOTAL 32 30

OVERALL CE RATING 224 240
(Total CR x Total ER)

Most Favorable = 5
Least Favorable = 1
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appropriate upgrades to its system are made to handle the increased

volunme,

The second contingency involves off-site landfilling of the

highly chromium contaminated soil. This contingency would be

implemented if further pilot testing indicates that the treated

soil is a source to ground water. Based on the results of the
Treatability Study, the treated highly chromium contaminated soil

would not be considered a source to ground water.

The third contingency involves backfilling the treated soil

from Plant No. 1 at Vvan Der Horst Plant No. 2. This contingency
would be implemented based on the compatibility of this option with
the selected alternative for Plant No. 2 and the potential
aesthetic problems with an increase in elevation at Plant No.1 due

to backfilling.

The fourth contingency involves treatment of the highly
contaminated soil below the water table. The results of the Pre-
Remediation Investigations should provide sufficient data for
evaluating specific technologies that are applicable for this area.
Some possibilities include in-situ stabilization and dewatering

followed by excavation.
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As indicated above, the selected remedial alternative for Van
Der Horst Plant No. 2 will influence the final details of the
remedial design for Plant No. 1. The compatibility of the
treatment methods selected for each site and the potential
consolidation of treated soil at Plant No. 2 may prove to be cost-

effective. However, this compatibility will need to be evaluated

during the FS for Plant No. 2.

)]
|

63



‘l

ERM-Northeast

6.0 CONCEPTUAL DESIGN OF SELECTED REMEDIAL ALTERNATIVE

6.1 Introduction

This section provides a discussion of the selected remedial
alternative identified through +the Detailed Analysis of
Alternatives (Section 5.0). Although some details regarding the
selected alternative are provided, further sampling and studies
(Pre-Remediation Investigation) will be necessary prior to the

engineering design and preparation of construction drawings.
Additionally, the selected alternative will wundergo further

modifications and refinement as more data are collected.
Section 6.2 describes the various tasks included in the
selected alternative. These tasks are presented in the approximate

chronological order of which they will be implemented.

6.2 Description of Alternative

Task 1: Pre-Remediation Investigation

The initial phase of the implementation of the selected
alternative will be a Pre-Remediation Investigation. This
investigation will further delineate the lateral and vertical
extent of the chromium contaminated ground water and soil.
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Specifically, the southwestern extent of the chromium contaminated
ground water plume within the deeper portion of the unconsolidated
aquifer has not been identified. Additionally, the extent of the
chromium contaminated soil/sediment has not been delineated: 1)
beneath the former vat area; 2) in the plating well area; 3) in
surface soil south of the site; 4) in Olean Creek near the
Brookview Outfall; and 5)-within the storm sewer lines north of the
site. This information will ultimately be needed to complete the
design of the remedial alternative. A detailed discussion of the
proposed Pre-Remediation Investigation is included in Section 7.2.2

of the RI Report.

Task 2: Pilot Studies

Following completion of Task 2, on-site Pilot Studies will be
conducted to refine the treatment prdcesses, specifically,
solidification/stabilization of chromium contaminated soil and
carbon adsorption for ground water. During this phase of the
program, an assessment of the reliability of the solidification/
stabilization of the most highly contaminated soil will be
conducted. If it is found that the highly contaminated soil can be
solidified/stabilized to the degree that it is no longer considered
a source of chromium to ground water (via TCLP analysis), then the
selected alternative will include treatment and on-site backfilling
of all soil with total chromium concentrations over 50 ppm. In-
situ Stabilization may also be evaluated through pilot studies
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(especially of saturated soil, where digging may prove difficult)
to assess whether this method provides the thorough mixing required
for immobilization of the chromium contaminated soil.
Additionally, the capacity and efficiency of the POTW will be
assessed and the afore-mentioned FATE model will be used to
evaluate the fate of the on-site contaminants if discharged to the
POTW. If this discharge proves to be unacceptable, than the
selected alternative will be refined to include an on-site (i.e.,
at Plant No. 2) conventional precipitation treatment system as

schematically shown on Figure 5-5.

Task 3: Remedial Design

The information collected during Tasks 1 and 2 will be used in
the preparation of the remedial design plans. These plans will
include, the project management structure, detailed construction
drawings and schedules that will guide the remedial process.
Additionally, bids will be received from qualified contractors for
the various phases of the project to refine budget estimates and
identify the remedial contractors that will perform the work. The
sewer lines between the site and the POTW will be evaluated to
assess their integrity and capacity, and this information will be

taken into consideration during the design phase.
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Task 4: 8ite Preparation

Site preparation will be required prior to initiation of the
remediation. Initially, a field trailer will be set-up on-site to
provide a communication center where personnel and contractors can
maintain contact with their home office, where copies of daily
documents can be made and filed and where workers can shower/change
prior to leaving the project site. Once the plant building has
been removed, the contaminated surface soil in the northern end of
the property will be excavated and staged leaving a "clean" area of
the site for construction of temporary structures. These

structures will include a decontamination pad, equipment storage

shelter, and temporary structures needed for the on-site soil

solidification/stabilization process.

Site preparation activities will also include obtaining the
necessary permits to implement the remedial alternative. For
example, a wetlands permit will be needed for dredging Olean Creek

in selected areas.

Task 5: S8torm Sewer Cleaning

Storm-sewer cleaning will be conducted in the 1lines and
manholes where chromium contaminated rsediments have been
identified. Cleaning will proceed from the upstream manhole in
each line to the next downstream manhole. During the cleaning of
a reach, the upstream and downstream trunk lines will be plugged
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and the upstream water will be pumped around the reach being
cleaned into a manhole downstream of the isolated reach. The
pumnping of water around the reach being cleaned may not be
necessary if flows are relatively low (i.e., the upstream water

would be allowed to back-up during cleaning).

A wet vacuum truck will be positioned at the downstreanm
manhole to collect the potable wash water generated by the
waterblaster. Remaining water and loosened sediments within the
manhole will then be vacuumed by a wet/dry vacuum truck (i.e.

Guzzler™). The water and the sediments will be stored in a

temporary tank for a period of approximately 12 hours to allow the
sediments to settle. The water in the temporary tank will then be
decanted through a pre-filter to reduce suspended sediments,
followed by a portable carbon canister and then into the on-site

sanitary sewer.

Video taping of the cleaned storm sewer lines will be
conducted to verify the cleaning process and the integrity of the
lines. Video taping will follow storm sewer cleaning in each line.
The video tape will be reviewed and additional cleaning will be

implemented, if necessary, based on the video tape results.

Following decanting of the wash water, the contractor will
transfer the sediments in the Guzzler™ vacuum truck to Department
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of Transportation (DOT) approved 55 gallon drums or other suitable
container systems. These drums/containers will be labeled and
staged at the plant. The staging areas will be contained and
secured in accordance with hazardous materials storage
requirements, even though it may be determined that the sediments

do not classify as hazardous.

A portable filter press will be used to dewater the sediments,
if necessary (based on water content considerations). Initially,
the remedial contractor will transfer the sediments from the

drums/containers to the filter press. During dewatering, the

effluent will be discharged through a pre-filter to reduce
suspended sediments, feollowed by a portable carbon canister and
then into the on-site sanitary sewer. The dewatered sediments will
then be transferred to DOT approved 55 gallon drums {(in a semi-dry

form) for subsequent testing and disposal.

Task 6: Sediment Dredging

Sediment dredging will require a temporary rerouting of Olean

Creek. 1Initially a diversion channel will be excavated or piped
along the east side of Olean Creek. A temporary dam will then be
installed on the up- and down-stream sides of the area requiring
dredging and the creek will be rerouted through the diversion
channel. Samples of the sediment will then be collected to
delineate the contaminated areas utilizing a 24-hour turnaround
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time for the analysis. The contaminated soil will then be
excavated, staged (for initial dewatering) and transported to the
plant for mechanical dewatering, if necessary (i.e., if only sands-
and-gravels are encountered, then the mechanical dewatering will
probably not be necessary). Dewatering and containerization

procedures described above for the storm sewer sediment will be

used.

The excavated areas will be backfilled with clean soil and the
temporary dams will be removed. The diversion channel will then be
backfilled and reseeded. It is anticipated that this task can be
completed in a two-week time period, not including the time to

obtain the necessary permits.

Task 7: Excavation and Treatment of Soils

Excavation of on-site soil will initially concentrate on the
areas of high chromium contamination detected near the former vat
areas. As previously discussed, the vertical extent of the high
chromium contamination within the soil beneath the vat area is
unknown. Thus, special techniques to address this soil, if below
the ground water table, may be necessary (e.g., sheet piling,

dewatering, in-situ stabilization, etc.).

It is anticipated that these so0ils will undergo on-site
solidification/stabilization, contingent upon the results of pilot
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testing. -However, two other possibilities exist: 1) off-site
treatment and landfilling in a secure landfill ; or 2) recycling at
an cff-site reclamation facility (e.g., INMETCO, used by USEPA to
recycle the spent chromic acid found in the vats). The less
chromium contaminated soil (50 ppm to 1,000 ppm), which based on
the Treatability Study produced no detected chromium leachate in
its treated state, will be excavated and mixed with the

solidification agent, and then backfilled on-site.

The scil will be excavated using backhoes and other earth
moving equipment. The areas of excavation will be watered to limit
dust generation during remediation. The limits of excavation will
be based on sampling and testing of the base and sidewalls until
concentrations of less than 50 ppm total chromium are encountered.
The excavated soil will be transported te the on-site
solidification area (possibly at Plant No. 2) where it will be
placed in large containment vessels (e.g., roll-off boxes, vats,
etc.) and mixed with the appropriate proportions of solidification

agents and water.

Task 8: Comsolidation and Cover

The contaminated soil that is excavated from off-site areas
will be treated and consolidated on-site. The excavated areas from
off-site will be backfilled with clean fill. The increase in
volume resulting from the solidification process and on-site
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consolidation of off-site soil will result in an increase in the
elevation of the site as shown on Figure 5-6. The on-site soil
will be mounded to promote drainage and a 1-foot thick clean
topsoil cover will be constructed to promote on-site vegetation.
A perimeter drainage channel will be constructed to control sheet
flow from off of the site. The site will be seeded with perennial

grass seed, trees and shrubs will be planted for aesthetic value.

Task 9: Extraction

The ground water extraction system will be based on the Pre-
Remediation Investigation and further ground water modeling.
However, it is currently anticipated that there will be one on-site
pumping well installed near the former vat area. This well will

extract the ground water with higher concentrations of hexavalent

chromium which will be pumped through a temporary carbon adsorption

system. The activated-carbon will reduce the hexavalent chromium
levels below local POTW limits. The carbon will be replaced as
necessary based on the concentration of the extracted ground water
and the breakthrough time calculated during the pilot studies. It
is currently anticipated that within a 5-year period the hexavalent
chromium concentrations in the ground water from this well will be
below POTW 1limits so that the carbon pretreatment can be

discontinued.
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The remaining four pumping wells will be positioned to capture
the ground water with concentrations exceeding 50 ppb hexavalent
chromium. This water will be discharged directly to the sanitary
sewer. The extraction system will include a submersible pump
within each extraction well and appropriate piping and contingency

systems.

Task 10: Ground Water Treatment
Ground water from the extraction wells will be routed to the
nearest trunk line of the Olean sanitary sewer system. This trunk

line is a 22-inch diameter main located north of the site along

Franklin Street. The extracted ground water will be pumped from
the site to the sanitary sewer in an underground conduit that will

be installed along the east side of the Conrail tracks (see Figure

-6-1) . From Franklin Street, the sanitary sewer line runs in a

southerly direction through the west portion of Olean and

discharges at the Olean POTW on the Allegheny River.

The Olean POTW utilizes an activated-sludge system which is
presented schematically on Figure 6-2. Based on preliminary mass-—
balance calculations, the POTW will require some upgrades to treat
the additional 1.8 million gallons per day of ground water that
would be added to the incoming flow. As previously menticned, the
current system is probably capable of treating this additional
flow; however, due to previous commitments to the outlying
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FIGURE 6-2
OLEAN POTW WASTEWATER TREATMENT FLOW DIAGRAM
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communities, the future wastewater flows could exceed the design
flow. The upgrades to the system would include increasing the
size/number of the secondary clarifiers and aeration tanks. The

specific upgrades will require a thorough evaluation of the POTW

which will be completed during the Pre-Remediation Investigation.

Based on data from the August 1990 "CERCLA Site Discharges To
POTWs Treatability Manual", a typical activated sludge system with
chlorination has a chromium removal efficiency of approximately 75
percent. Using this removal efficiency, preliminary mass-balance
calculations (which include the proposed ground water flow from Van
Der Horst Plant No. 1) indicate that the waste sludge generated by
the Olean POTW would be below TCLP limits for chromium.
Additionally, the treated wastewater effluent would have a chromium
concentration below the SPDES permit limits for the POTW. The Pre-
Remediation Investigation will be used to verify these initial

estimates through a site-specific assessment of the POTW system.

Task 11: Monitoring

Water quality monitoring for the contaminants of concern will
be initiated following implementation of the ground water
extraction system. Initially, this monitoring may be conducted on
a quarterly basis in selected monitoring wells (for selected metals
and halogenated VOCs) until a seasonal data base has been
developed. This monitering will then be scaled-back to bi-annually

6-13




ERM-Northeast

(spring and fall) until remediation is complete. Water levels will
be collected (from all monitoring wells) concurrent with ground
water sampling. Monitoring and repair, if necessary, will include
periodic observations of the cover and full-time on-site

maintenance and monitoring of the ground water extraction system.

6.3 Sensitivity Analysis

A Sensitivity Analysis was conducted for the selected remedial
alternative to identify worst-case scenarios and to evaluate the
need for contingency or reserve funds. The following factors were
considered during the Sensitivity Analysis because these factors
were considered to have the greatest influence on the total costs

of the selected alternative:

Duration of the Clean-Up;
0O&M Costs;
Volume of Contaminated Soil and Ground Water; and

Discount Rate.

A summary of the results of the Sensitivity Analysis is presented
below. Note that the original estimated total present worth cost

for the selected alternative is $23,352,000.
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Factor Total Cost(S} % Cost Change

Duration 23,679,000 + 1

O&M 24,069,000 + 3

Volume 23,801,000 2

Disc. Rate 28,770,000 20
Disc. Rate 15,691,000

Disc. Rate 23,924,000

The duration of the clean-up was increased from 30 years to 32
years (i.e., increased approximately 5 percent). This time

increase resulted in a 1 percent increase in total present worth

remediation costs.

The O&M costs for ground water treatment and monitoring were
increased 5 percent. This cost increase resulted in an approximate

3 percent increase in the total present worth remediation costs.

The volume of contaminated soil and ground water was increased
5 percent. This volume increase resulted in an approximate 2

percent increase in the total present worth remediation costs.

An increase in the discount rate from $ to 10 percent resulted
in a decrease in the total present worth costs of approximately 30
percent. A decrease in the discount rate from 5 to 3 percent
resulted in an increase in the total present worth costs of
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approximately 20 percent. A decrease in the discount rate from 5
to 4.75 percent (i.e., a relative 5 percent decrease)} resulted in

an increase in the total present worth costs of approximately 2

percent.

Based on the Sensitivity Analysis presented above, all factors
that were evaluated have a similar impact on the estimated total
remediation costs. A variation in any of the four factors produced
a corresponding smaller variation in the total costs. Of those
factors evaluated, the ones most likely to vary during remediation

are the volume of contaminated soil and ground water and the

duration of the clean-up.




7.0 LIMITATIONS AND USE OF REPORT

This report was prepared in accordance with generally accepted
practices of other consultants undertaking similar studies at the
same time and in the same geographical area, and we observed that
degree of care and skill generally exercised by other consultants
under similar circumstances and conditions. The analyses and
conclusions subnitted in this report are based in part upon data
and information provided by others, and are contingent upon their

validity.

This report was preparead exXclusively for the NYSDEC for
specific application to the Van Der Horst Plant No. 1 site in
accordance with generally accepted engineering practice. No other

warranty, expressed or implied, is made.
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APPENDIX A
Screening Evaluation Forms




Ground Water Treatment

No Action

SHORT~TERM/LONG-TERM EFFECTIVENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
preliminary Screening
1. Protection of community during o Are there significant short-term risks to the Yes _ O
remedial actions. community that must be addressed? (if snswer is No X &
no, go to Factor 2.)
o Can the Short-term risk be easity controtted? Yes _ 1
No __ 0
o Does the mitigative effort to controtl short- Yes __ O
term risk impact the community tife-style? No 2
Subtotal (maximum = 4) )
2. Environmental Impacts o Are there significant short-term risks to the Yes X O
environment that must be addressed? (1f answer No 4
is no, go to Factor 3.)
o Are the available mitigative measures retiable Yes __ 3
to minimize potential impacts? No X8
Subtotal (maximum = 4) =
3. Time to implement the remedy. o What is the required time to imptement the <2yr X 1
remedy? >2yr__ 0
o Re'quired duration of the mitigative effort to <yr__ 1
control short-term risk. >2yr X 0
1
Subtotal (maximum = 2)
o On-site treatment* 3
4. On-site or off-site treat- o Off-site treatment* 1
ment or land disposal c On-site or off-site land disposat Xo
Subtotal (maximuss = 3) 0
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial o Will the remedy be classified as permanent in Yes __ 3
alternative. accordance with Section 2.1(a), (b), of (c). No X0
(If answer is yes, go to Factor 7.)
Subtotal (maximum = 3) 0



Ground Water Treatment
No Action

SHORT-TERM/LONG-TERM EFFECTIVENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During
Preliminary Screening

6. Lifetime of remedial actions. o Expected Lifetime or duration of effectiveness
of the remedy.

Subtotal (Raxiouems = 3)

7. Quantity and nature of waste or i) Quantity of untreated hazardous waste {eft at
residual left at the site after the site.
remediation.

ii) Is there treated residual left at the site?
(1f answer is no, go to Factor 8.)

iii) Is the treated residual toxic?
iv) 1Is the treated residual mobile?

Subtotal (maximum = 5)

8. Adequacy and reliability of controls. i) Cperation and maintenance required for a period
of: '

ii) Are environmental controls required as a part
of the remedy to handle potential problems?
(If answer is no, go to "™IV¥)

iii) Degree of confidence that controils can
adequately handle potential probtems.

iv) Relative degree of long-term monitoring
required (compare with other remediat
alternatives)

Subtotal (maximum = 4)

TOTAL (moximamm = 25)

Score
25-30yr__ 3
20-25yr__ 2
15-20yr___1
<15yr X0

0
None 3
<25% 2
25-50% _ 1
>50% X O
Yes X0
No 2
Yes _ X0
No 1
Yes _ X0
No _1

0
<Syr 1
>Syr X 0
Yes X 0
No 1
Moderate to
very confi-
dent __ 1
Somewhat to
not confi-
dent X0

#inimum 2
Moderate_ 1
Extensive_X0

{=]

[15,]

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FRON FURTHER OCOMSIDERATION.



‘- e .

Ground Water Treatment

No Action
IMPLEMENTABILITY
(Maximum Score = 15)
Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Technical Feasibility
a. Ability to construct technology. i) Not difficutt to conmstruct. X3
ii) Somewhat difficult to construct. _ 2
No uncertainties in construction.
iii) Very difficult to construct andfor _1
significant uncertainties in construction.
b. Reliability of technology. i) Very retiable in meeting the specified process X3
’ efficiencies or performance goals.
ii) Somewhat reliable in meeting the specific _2
process efficiencies or performance goels.
c. Schedule of delays due to i) Unlikety X2
technical problems.
ii) Somewhat likely 1
d. Need of undertaking additional i) WNo future remediat actions may be anticipated. 2
remedial action, if necessary.
ii) Some future remedial actions may be X1
necessary.
Subtotal (maximsm = 10) 9
2. Administrative Feasibility
a. Coordination with other agencies. i) Minimal coordination is required X2
ii) Reguired coordination is normat. _ 1
iii) Extensive Coordination is required. __0
Subtotel (maximum = 2) 2
i) Are technologies under consideration generalty Yes X 1
3. Availability of Services and commerciaitiy available for the site-specific No 0
materiats. application.
a. Availability of prospective i) will more than ome vendor be availabte to Yes X 1
technologies. provide a competitive bid? No _ O
b. Availability of necessary i) Additional equipment and speciatists Yes X 1
equipment and specialists. may be availabte without significant detay. No o
Subtotal (maximm = 3) 3
TOTAL (MAXIMM = 15) 14

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTHER CONSIDERATION.



Analysis Factor

Ground Water Extraction,
Treatment, Discharge to
SHORT-TERM/LONG-TERM EFFECTIVENESS Surface Water
(Maximum Score = 25)

Basis for Evaluation During
Preliminary Screening

1. Protection of community during
remedial actions.

Subtotal (maximum = 4)

2. Environmental Impacts

Subtotal (maximum = 4)

3. Time to implement the remedy.

Subtotal (maximm = 2)

4. On-site or off-site treat-
ment or land disposal

Subtotal (maximum = 3)
*treatment is defined as

destruction or separation/
treatment or solidification/

Are there significant short-term risks to the
community that must be addressed? (1f answer is
no, go to Factor 2.)

Can the Short-term risk be easily controtied?

Does the mitigative effort to contral short-
term risk impact the community life-style?

Are there significant short-term risks to the
environment that must be addressed? (lf answer
is no, go to Factor 3.)

Are the available mitigative measures retiabte
to minimize potential impacts?

What is the required time to impiement the
remedy?

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

On-site treatment®
Off-site treatment*
On-site or off-site land disposat

chemical fixation of inorganic wastes

5. Permanence of the remedial
alternative.

Subtotal (maximum = 3)

Wil the remedy be classified as permanent in
accordance with Section 2.1(a), (b), or (c).
(If answer is yes, go to Factor 7.)




Ground Water Extraction,
Treatment, Discharge to

SHORT-TERM/LONG-TERM EFFECTIVERESS Surfasce Water
(Maximum Score = 25)
Analysis Factor Basis for Evaluation During Score
Preliminary Screening
6. Lifetime of remedial actions. o Expected tifetime or duration of effectiveness of 25-30yr__ 3
the remedy. 20-25yr__ 2
15-20yr__ 1
<15yr 0
Subtotal (Raximum = 3) 0
7.Quantity and nature of waste or residusl i) Quantity of untreated hazardous waste Left at the None 3
left at the site after remediation. site. <5%__ X 2
25-50% 1
>50% 0
11) Is there treated residual left at the site? Yes 0
(If answer is no, go to Factor 8.) No X 2
1i1) Is the treated residual toxie? Yes 0
No 1
iv) Is the treated residual mobile? Yes 0
No 1
Subtotal (maximm = 5) &
8. Adequacy and reliability of controls. 1) Operation and maintenance required for a period <Syr 4
of: >Syr_ X _ 0
ii) Are environmental controls required as a part Yes _X O
of the remedy to handle potential probiems? No 1
(If answer is no, go to ®IV®)
iii) Degree of confidence that controis can Moderate to
adequately handle potential probiems. very confi-
dent X 1
Somewhat to
not confi-
dent __ 0

iv) Relative degree of long-term monitoring
required (compare with other remediat
alternatives)

Subtotal (maximum = 4)

TOTAL (maximm = 25)

Minioem _ 2
Moderate_X 1
Extensive_0

2

21

IF THE TOTAL IS LESS THAN 10, PROJECT NANAGER MAY REJECT THE REMEDIAL ALVERNAVIVE FRON FURTHER COMSIDERATION.
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Analysis Factor

Ground Water Extraction
Treatment, Discharge to
INPLEMENTABILITY Surface Water

(Maximum Score = 15)

Basis for Evaluation During Score
Preliminary Screening

1. Technical Feasibility

a. Ability to construct technology.

b. Reliability of technology.

c. Schedule of delays due to
technical problems.

d. Need of undertaking additional
remedial action, if necessary.

Subtotal (maximm = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

3. Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Availability of necessary equipment
and specialists.

SUBTOTAL (MAXIMUM = 3)

TOTAL (HAXIMM = 15)

i) Not difficutt to construct. _3
ii) Somewhat difficult to construct. .-
No uncertainties in construction.
iii) Very difficult to construct and/or R |
significant

uncertainties in construction.

i) Very relisble in meeting the specified process 3
efficiencies or performance goats.
ii) Somewhat reliable in meeting the specific X2
process efficiencies or performance goets.
i) Unlikely 2
ii) Somewhat likely X1
i) Ho future remediat actions may be anticipated. 2
ii) Some future remedial actions may be X1
necessary.
6
i) Minimail coordination is required _ 2
i1) Required coordination is normal. 1
iii) Extensive Coordination is required. X9
0
i) Are technologies under consideration generatiy Yes X 1
ceamercially available for the site-specific ko O
application?
ii) Will more than one vendor be availabte to Yes X 1
provide a competitive bid? Mo __ 0
i) Additionat equipment and specialists may be Yes X 1
avaitable without significant detay. No 0

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTHER CONSIDERATION.
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Ground Water Extraction
Pretreatment, Discharge to

POTW

SHORT-TERM/LONG-TERM EFFECTIVERESS
Pretreatment, Discharge to
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of community during remedial o Are there significant short-term risks to the Yes __ O
actions. community that must be addressed? (iIf ensuwer is No _X &
no, go to Factor 2.)
o Can the Short-term risk be easity controtted? Yes ___ 1
No __ 0
o Does the mitigative effort to controt short- Yes 1]
term risk impact the comunity tife-style? No 2
Subtotal (maximm = 4) 4
2. Environmental Impacts o Are there significant short-term risks to the Yes _ O
environment that must be addressed? (lf answer is Ho _X &
no, go to Factor 3.)
Yes __ 3
o Are the available mitigative measures retiabie to No (]
minimize potential impacts?
Subtotal (maximum = 4) 4
3. Time to implement the remedy. o What is the required time to implement the <<yr__ 1
remedy? >2yr X 0
o Required duration of the mitigative effort to <yr X 1t
control short-term risk. 22yr___ 0
Subtotal (maximm = 2) 1
o On-site treatment* __3
4. On-site or off-site treat- o Off-site treatment* X 1
ment or land disposal o On-site or off-site land disposat ___ B
Subtotal (maximus = 3) 1
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial alternative. o Will the remedy be classified as permanent in Yes X 3
accordance with Section 2.1(a), (b), or (c). (If No ___ 0
answer is yes, go to Factor 7.)
Subtotal (maximum = 3) 3
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SHORT-TERM/LONG-TERM EFFECTIVENESS
(Maximum Score = 25)

Ground Water Extraction,
Pretreatment, Discharge

to POTW

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
6. Lifetime of remedial actions. o Expected tifetime or duration of effectiveness ef 25-30yr__ 3
the remedy. 20-25yr__ 2
15-20yr__ 1
<15yr _ 0
Subtotal (Maximms = 3) 0
7. Quantity and nature of waste or residuat i) Quantity of untreated hazardous waste {eft at the None, 3
left at the site after remediation. site. <25% X 2
25-50% 1
>50% __ 0
ii) Is there treated residual ieft at the site? Yes o]
(If answer is no, go to Factor B.) No _X 2
iii) Is the treated residual toxiec? Yes 0
No 1
iv) Is the treated residual mobile? Yes 0
No 1
Subtotal (maximm = 5) 4
8. Adequacy and reliability of controis. 1) Operation and maintenance required for a period <Syr 1
of: >5yr X 0
ii) Are envirommental controls required as a part Yes _X 0
of the remedy to handle potential problems? No ]
(If answer is no, go to “IV®)
iii) Degree of confidence that controis can Moderate to
adequately handle potential probiems. very confi-
dent X 1
Somewhat to
not confi-

Subtotal (maximum = 4)

TOTAL (maximm = 25)

iv) Relative degree of long-term monitoring
required (compare with other remediat
alternatives)

dent 0

Miniewm__ 2

Moderate_X1
Extensive_0

[,V
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IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTHER CONSIDERATVION.
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Analysis Factor

Ground Water Extraction,
Pretreatments, Discharge

INPLEMENTABILITY
(Maximum Score = 15)

to POIW

Basis for Evaluation During
Preliminary Screening

1. Technical Feasibility

a. Ability to construct technology.

Reliability of technology.

Schedule of delays due to technicat
problems.

Need of undertaking additional
remedial action, if necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

3. Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Availability of necessary equipment
and specialists.

Subtotal (maximum = 3)

TOTAL (MAXTMB = 15)

IF THE TOTAL 1S LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTRER CONSIDERATION.

i) Not difficutt to construct.

ii) Somewhat difficult to construct.
No uncertainties in construction.

iii) Very difficult to construct and/or significant
uncertainties in construction.

i) Very reiiable in meeting the specified process
efficiencies or performance goetls.

ii) Somewhat reliable in meeting the specific
process efficiencies or performance goals.

i) Untikety

ii) Somewhat likely

i) Me future remediat actions may be anticipated.

ii) Some future remedial actions may be necessary.

i) Minimail coordination is required

ii) Required coordination is normat.

iii) Extensive Coordination is required.

i)} Are technologies under consideration generatty
commercially available for the site-specific
appiication?

ii) Will more than one vendor be availabte to
provide a competitive bid?

i) Additionai equipment and specialists may be
aveitable without significant detay.
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SHORT-TERM/LONG-TERM EFFECTIVERESS

Ground Water Extraction,

(Maximum Score = 25)

Treatment, Reinjection

Analysis Factor 8asis for Evaluation During Score
Preliminary Screening
1. Protection of community during remedial o Are there significant short-term risks to the Yes __ O
actions. community that must be addressed? (If answer is No X4
no, go to Factor 2.)
o Can the Short-term risk be easity controtted? Yes __ 1
No __ O
o Does the mitigative effort to controt short- Yes _ O
term risk impact the community tife-style? No 2
Subtotal (maximum = 4) 4
2. Envirormental Impacts o Are there significant short-term risks to the Yes __ O
‘ environment that must be addressed? ¢(1f answer is No _X &
no, go to Factor 3.)
o Are the available mitigative measures retisbie to Yes __ 3
minimize potential impacts? No 0
Subtotal (maximum = 4) 2
3. Time to implement the remedy. o What is the required time to imptement the <2yr 1
remedy? >2yr X 0
o Required duration of the mitigative effort to <<@yr_X 1
control short-term risk. >2yr__ 0
Subtotal (maximum = 2) 1
4. On-site or off-site treat- o On-site treatment* X3
ment or land disposal o Off-site treatment* 1
o On-site or off-site land disposat I
Subtotal (maximum = 3) 3
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic westes
5. Permanence of the remedial alternative. o Witl the remedy be classified as permanent in Yes X 3
accordance with Section 2.1(a), ¢(b), or (c). (if No 0
answer is yes, go to Factor 7.)»
Subtotal (maximum = 3) 3




Ground Water Extractions,
Treatment, Reinjection

SHORT-TERM/LONG-TERM EFFECTIVERESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening

6. Lifetime of remedial actions. o Expected tifetime or duration of effectiveness of 25-30yr__ 3
the remedy. 20-25yr__ 2

) 15-20yr__ 1

<i5yr __ 0O

Subtotal (Maximume = 3)

7. Quantity and nature of waste or residual 1) Quantity of untreated hazardous waste teft at the
left at the site after remediation. site.

i1) Is there treated residual left at the site?
(If answer is no, go to Factor 8.)

iii) Is the treated residual toxic?
iv) Is the treated residual mobile?
Subtotal (maximues = 5)

8. Adequacy and reliability of contrels. i) Operation and maintenance required for a period <5yr
of: >Syr_X

ii) Are environmental controls reguired as a part Yes X
of the remedy to handle potential probiems? No
(If answer is no, go to "Iv®)

1ii) Degree of confidence that controis can Moderate to
adequately handle potential probtems. very confi-
dent _X 1

Somewhat to
not confi-
dent __ O

iv) Relative degree of long-term monitoring Ninimam __ 2
required (compare with other remediat Moderate __ 1
alternatives) Extensive_X0

Subtotal (maximsa = 4)

TOTAL (maximm = 25)

i
|
i
|
i
i
'
i
i
'
|
1
|
i
|

IF THE TOTAL IS LESS THAN 10, PROJECT MAMAGER MAY REJECT THE REMEDIAL ALTERNAVIVE FROM FURTHER CONSIDERATION.
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Analysis Factor

Ground Water Extraction,
Treatment, Reinjection

IMPLEMENTABILITY
(Maximum Score = 15)

Basis for Evaluation During
Preliminary Screening

1. Jechnical Feasibility

a. Ability to construct technology.

b. Reliability of technology.

c. Schedule of delays due to technicatl
problems.

d. Need of undertaking additional
remedial action, if necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

3. Availability of Services
and Materials

a. Availabitity of prospective
technologies.

B. Availability of necessary equipment
and specialists.

Subtotal (maximum = 3)

TOTAL (KAXIMUM = 15)

1) Not difficult to construct.

ii) Somewhat difficult to construct.
No uncertainties in construction.

iii) Very difficult to construct and/or significant
uncertainties in construction.

i) Very celiable in meeting the specified process
efficiencies or performance goals.

ii) Somewhat reliable in meeting the specific
process efficiencies or performance goats.

i) Unlikety

ii) Somewhat likely

i) No future remediat actions may be anticipated.

ii) Some future remedial actions may be necessary.

i) Winimatl coordination is required
ii) Required coordination is normat.

ii11) Extensive Coordination is required.

i) Are technologies under consideration generatty
commercially available for the site-specific
application?

ii) Will more than one vendor be available to
provide a competitive bid?

i) Rdditional equipment and specialists may be
avaitable without significant detay.

IF THE TOTAL IS LESS THAN 8, PROJECT WAY REJECT THE REMEDIAL ALTERNATIVE FOR FURTHER CONSIDERATION.
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Soil Sediment Remediation
No Action/Limited Action

SHORT - TERM/LONG-TERM EFFECTIVENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of comunity during remedial o Are there significent short-term risks to the Yes __ ©
actions. community that must be addressed? (1f answer is No X &
no, go to Factor 2.)
o Can the Short-term risk be easiily controtted? Yes __ 1
No __ O
o Does the mitigative effort to controt short- Yes __ O
term risk impact the community iife-style? No __ 2
Subtotal (maximum = 4) &
2. Environmental lmpacts o Are there significant short-term risks to the
environment that must be addressed? (1 answer is Yes X O
no, go to Factor 3.) No &
o Are the available mitigative measures retisble to Yes __ 3
minimize potential impacts? No X O
Subtotal (maximm = 4) 0
3. Time to implement the remedy. o What is the required time to imptement the <<2yr X 1
remedy? >2yr__ 0O
o Required duration of the mitigative effort to <yr__ %
control short-term risk. >2yr_X 0
Subtotal (maximm = 2) i
4. On-site or off-site treat- o On-site treatment* _3
ment or land disposal o Off-site treatment* _1
o On-site or off-site land disposat _Xo
Subtotal (maximum = 3) 0
*treatment is defined as
destruction or separation/
treatment or sotidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial alternative. o Witl the remedy be classified as permanent in Yes __ 3
accordance with Section 2.1(a), (b), or (c). (If No _X 0
answer is yes, go to Factor 7.)
Subtotal (maximum = 3) 0
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Soil/Sediment Remediation
No Action/Limited Action

SHORT-TERM/LONG-TERM EFFECTIVENESS

(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
6. Lifetime of remedial actions. o Expected tifetime or duration of effectiveness 25-30yr_ 3
of the remedy. 20-25yr__ 2
15-20yr__ 1
<15yr X O
Subtotal (Maximum = 3) 0
7. Quantity and nature of waste or 1) Quentity of untreated hazardous waste left at None_ 3
residual teft at the site after the site. <25% 2
remediation. 25-50%___ 1
>50X X O
ii) Is there treated residual ieft at the site? Yes X O
(If answer is no, go to Factor 8.) No 2
ii1) Is the treated residual toxic? Yes X 0
No 1
iv) Is the treated residual mobile? Yes X 0
No 1
Subtotal (maximm = 5) 0
8. Adequacy and reliability of controts. 1) Operation and maintenance required for a period <5yr 4
of: >Syr_X_ 0
ii) Are envirommental controls required as a part Yes _ X 0
of the remedy to handle potential probtems? No 1
(If answer is no, go to ®IV™)
iii) Degree of confidence that controts can Moderate to
adequately handle potential probtems. very confi~-
dent i
Somewhat to
not confi-
dent X O

Subtotal (maximusms = 4)

TOTAL (maximm = 25)

iv) Relative degree of long-term monitoring
required (compare with other remediat
alternatives)

Minimum _ 2
Moderate _ 1V
Extensive_X0

[[=}

I

IF THE TOTAL IS LESS THAN 10, PROJECT MAMAGER MAY REJECT THE REMEDIAL ALTERNATIVE FRON FURTRER CONSIDERATION.



Soil/Sediment Remediation
No Action/Limited Action

IMPLEMENTABILITY
(Maximum Score = 15)

Analysis Factor Basis for Evaluation During Score
Preliminary Screenign
1. Technicat Feasibility
a. Ability to construct technology. i) Not difficult to construct. X3
ii) Somewhat difficult to construct. _ 2
No uncertainities in construction.
iii) Very difficult to construct andfor _
significant uncertainities in
construction.
b. Reliability of technology. i) Very relisble in meeting the specified process X3
efficiencies or performance goats.
ii) Somewhat reliable in meeting the specifiec _ 2
process efficiencies or performance goals.
c. Schedule of delays due to i) Unlikely X2
technical problems.
ii) Somewhat likety 1
d. Need of undertaking additional i) WNo future remedial actions may be anticipated. _2
remedial action, if necessary.
ii) Some future remedial actions may be . ]
necessary.
Subtotal (maximm = 10) 9
2. Administeative Feasibility
a. Coordination with other agencies. i) Minimal coordination is required X2
ii) Required coordination is normal. _1
iii) Extensive Coordination is required. _ o
Subtotal (maximum = 2) 2
3. Availability of Services i) Are technologies under consideration generalty Yes X 1
and Materials commercially available for the site-specific Ko 0
application?
a. Availability of prospective
technologies. it) Will more than one vendor be availabte to Yes X 1
provide a competitive bid? No 0



Capping of -

Soils/Removal of

Sediments

SHORT-TERM/LONG-TER® EFFECTIVENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of community during remediai o Are there significent short-term risks to the Yes X O
actions. community that must be addressed? (If answer is No __ 4
no, go to Factor 2.)
o Can the Short-term risk be easiiy controtted? Yes X_ %
’ No __ 0
o Does the mitigative effort to controt short- Yes __ O
term risk impact the community tife-style? No X 2
Subtotal (maximum = 4) 3
2. Environmental Impacts o Are there significant short-term risks to the Yes X O
environment that must be addressed? (lf answer is Ho __ 4
no, go to Factor 3.)
o Are the available mitigative measures relisbie to Yes X 3
minimize potential impacts? No 0
Subtotal (maxisum = 4) 3
3. Time to implement the remedy. o What is the required time to impiement the <2yr_X_t
remedy? >2yr__ 0
o Required duration of the mitigative effort to <2yr_X 1
control short-term risk. >2yr__ 0O
Subtotal (maximm = 2) 2
o On-site treatment* _3
4. On-site or off-site treat- o Off-site treatment* 1
ment or land disposal o On-site or off-site land disposat _X0
Subtotal (maximuse = 3) 0
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial alternative. o Witl the remedy be classified as permonent in Yes___ 3
accordance with Section 2.1(a), {b), or (c). (If No X 0O
answer is yes, go to Factor 7.)
Subtotal (maximum = 3) 0




Capping of
Soils/Removal of
SHORT-TERM/LONG-TERM EFFECTIVERESS Sediments
(Maximum Score = 25)

-l e e

Analysis Faector Basis for Evaluation During
Preliminary Screening

6. Lifetime of remedial actions. o Expected tifetime or duration of effectiveness of 25-30yr X 3
the remedy. 20-25yr__ 2

15-20yr__1

<15yr 0

Subtotal (Maximum = 3)

7. Quantity and nature of waste or residual i) Quantity of untreated hazardous waste left at the
left at the site after remediation. site.

11) Is there treated residual left at the site?
(If answer is no, go to Factor 8.)

iii) Is the treated residual toxic¢?

iv) Is the treated residual mobile?

Subtotal (maximum = 5)

8. Adequacy and reliability of controls. i) Operation and maintenance required for a period
of:

ii) Are environmental controls required as a part
of the remedy to handle potential probtems?
(If answer is no, go to ¥IV¥)

iii) Degree of confidence that contrels can Moderate to
adequately handle potential probtems. very confi-
dent X 1

Somewhat to
not confi-
dent _0

iv) Relative degree of long-term monitoring Minigwm _ 2
required (compare with other remediat Moderate _ 1%
alternatives) Extensive_X0

l
I

Subtotal (maximum = 4)

TOTAL (maximsa = 25)

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




Capping of
Soils/Removal of
IMPLEMENTABILITY Sediments
(Maximum Score = 15)
Analysis Factor Basis for Evatuation During Score
Preliminary Screening
1. Technical Feasibility
a. Ability to construct technalogy. i) Not difficult to construct, _3
ii)  Somewhat difficult to construct. X 2
No uncertainties in construction.
iii) Verydifficult to construct and/or significant _
uncertainties in construction.
b. Reliability of technology. i) Very retiabie in meeting the specified process X 3
efficiencies or performance goals.
ii) Somewhat reliable in meeting the specific 2
process efficiencies or performance goels.
c. Schedule of delays due to technical ) tUnitkely X 2
probtems.
ii) Somewhat likely _ 1
d. Need of undertaking additiecnal ib] No future remedial actions may be anticipated. 2
remedial action, if necessary.
ii)  Some future remedial actions may be necessary. X 1
Subtotal (maximm = 10) 8
2. Administrative feasibility
a. Coordination with other agencies. i) Minimat coordination is required __2
1) Required coordination is normal. _1
iii) Extensive Coordination is required.
X 0
Subtotal (maximm = 2) [}
3. Availability of Services i) Are technologies under consideration generatty Yes_X 1
and Materials commerciatly available for the site-specific Ho (4]
application?
a. Availability of prospective
technologies. it) Will more than one vendor be availabte to Yes X 1
provide a competitive bid? No __ 0
b. Availability of necessary equipment i) Additional equipment and speciatists Yes X 1
and specialists. may be available without significant detay. o Y

Subtotal (maximme = 3)

TOTAL (MAXIMUM = 15)

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTRER CONSIDERATION.



Excavation and Off-Site
Landfill Disposal

SHORT-TERM/LONG-TERM EFFECTIVERESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of community during @ Are there significant short-term risks to the Yes_X O
remedial actions. community that must be addressed? (if answer is No __ 4
no, go to Factor 2.)
o Can the Short-term risk be easily controtied? Yes X 1
No 0
o Does the mitigative effort to controi short- Yes_ O
term risk impact the community Life-styie? No X 2
Subtotal (maximm = 4) 3
2. Environmental Impacts o Are there significant short-term risks to the Yes X O
environment that must be addressed? (1f answer No 4
is no, go to Factor 3.)
o Are the available mitigative measures reliable Yes X 3
to minimize potential impacts? No 0
Subtotal (maximum = 4) 3
3. Time to implement the remedy. 0 What is the required time to implement the <2yr_X1
remedy? >2yr_0
o Required duration of the mitigative effort to <2yr_X1
control short-term risk. »2yr_ 0
Subtotal (maximm = 2) 2
4. On-site or off-site treat- 6 On-site treatment* 3
ment or land disposal o Off-site treatment* 2
o On-site or off-site land disposat X0
Subtotal (maximum = 3) 4]
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial o Will the remedy be classified as permanent in Yes_ 3
alternative. accordance with Section 2.1(a), tb), or (c¢). Ho X 6
(If answer is yes, go to Factor 7.)
0

Subtotal (maximum = 3)



Analysis Factor

Excavation and Off-Site
Landfill Disposat
SHORT-TERM/LONG-TERM EFFECTIVERESS
(Maximum Score = 25)

Basis for Evaluation During
Preliminary Screening

6. Lifetime of remedial actions.

Subtotal (Maximum = 3)

7. Quantity end nature of waste or
residual left at the site after
remediation.

Subtotal (maximum = 5)

8. Adeguacy and reliability of controls.

Subtotal (maximum = 4)

TOTAL (maximm = 25)

o Expected tifetime or duration of effectiveness

of the remedy.

i) Quantity of untreated hazardous waste left at
the site.

ii) Is there treated residual teft at the site?
(If answer is no, go to Factor 8.)

iii) Is the treated residual toxic?

iv) ls the treated residual mobile?

i) Operation and maintenance required for a period
of: '

ii) Are environmental controls required as a part
of the remedy to handle potential problems?
(If answer is no, go to "lV®)

Degree of confidence that contrets can Moderate to
adequately handle potential probtems. very confi-
dent ___ 1

Somewhat to
not confi-
dent ___ O

Relative degree of long-term monitering Mipimum X 2
required (compare with other remediat Moderate _1
alternatives) Extensive_0

4

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTRER CONSIDERATEON.




.

Excavation and Off-Site
Landfill Disposal

IMPLEMENTABILITY
(Maximum Score = 15)
Analysis Factor Basis for Evaluation During Score
Preliminary Screenign
1. Jechnical Feasibility
a. Ability to construct technology. i) Not difficult to construct. X 3
ii) Somewhat difficult to construct. 2
No uncertainities in construction.
iii) Very difficult to construct andfor _ 1
significant
uncertainities in construction.
b. Reliability of technology. i) Very reliable in meeting the specified process X 3
efficiencies or performance goats.
ii) Somewhat reliable in meeting the specifiec _2
process efficiencies or performance goats.
c. Schedule of delays due to i) Unlikely X 2
technical problems.
ii) Somewhat likely 1
d. Need of undertaking additienal i) No future remedial actions may be anticipated. X 2
remedial action, if necessary.
ii) Some future remedial actions may be 1
necessary.
Subtotal (maximum = 10) 10
2. Administrative Feasibility
a. Coordination with other agencies. i) Minimal coordination is required _ 2
ii) Required coordination is normalt. X 1
i1i) Extensive Coordination is required. 0
Subtotal (maximm = 2) 1
3. Availability of Services
and Materials
a. Availability of prospective i) Are technologies under consideration generalty Yes_X_1
technologies. commercially available for the site-specific No ]
application?
ii) Will more than one vendor be availabte to Yes X 4
provide a competitive bid? No 0




Excavation and Off-Site
Landfill Disposal

IKPLEMENTABILITY
(Maximum Score = 15)

Analysis Facter Basis for Evaluation During Score
Preliminary Screening
b. Availability of necessary i) Additional equipment and speciatists Yes X 1
equipment and specialists. may be available without significant detay. No __ 0
Subtotal (maximum = 3) 3
TOTAL (MAXIMM = 15) 14
IF THE TOTAL IS LESS THAN 8, PROJECT MAMAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTHER CONSIDERATION.




'

On-Site
Soil Washing
SHORT-TERM/LONG-TERM EFFECT I VEKESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During
Preliminary Screening

1. Protection of community during remedial o Are there significant short-term risks to the
actions. community that must be addressed? (if answer is
no, go to Factor 2.)

o Can the Short-term risk be easiiy controited?

o Does the mitigative effort to controt short-
term risk impact the community tife-style?

Subtotal (maximum = 4)

2. Environmental Impacts Are there significant short-term risks to the
environment that must be addressed? (if answer is
no, go to Factor 3.)

Are the available mitigative measures reliable to
minimize potential impacts?

Subtotal (maximum = 4)

3. Time to implement the remedy. What is the required time to imptement the

remedy?

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

Subtotal (maximume = 2)

Cn-site treatment*
4. On-site or off-site treat- off-site treatment*
ment or land disposal on-site or off-site land disposat

Subtotal (maximum = 3)

*treatment is defined as

destruction or separation/

treatment or solidification/

chemical fixation of inorganic wastes

5. Permanence cf the remedial aiternative. o Will the remedy be classified as permanent in-
accordance with Section 2.1(a), (b), or (c). (If
answer is yes, go to Factor 7.)

Subtotal (maximuss = 3)




On Site
Soil Washing

SHORT-TERM/LONG-TERM EFFECTIVEKESS

(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
6. Lifetime of remedial actions. o Expected tifetime or duration of effectiveness ef 25-30yr__3
the remedy. 20-25yr__ 2
15-20yr__ 1
<15yr 0
Subtotal (Maximum = 3) 0
7. Quantity and nature of waste or residual i) Quantity of untreated hazardous waste {eft at the None 3
left at the site after remediation. site. <25% X 2
25-50%__1
>50% __ 0
ii) Is there treated residual ieft at the site? Yes 0
(If answer is no, go to Factor 8.) No X 2
1ii) Is the treated residual toxic? Yes 0
No 1
iv) Is the treated residual mobile? Yes 0
No 1
Subtotal (maximum = 5) &4
8. Adequacy and reliability of controls. i) Operation and maintenance required for a period <Syr X 1
of: >Syr 0
1) Are envirommental controls required as a part Yes X ©
of the remedy to handle potential probtems? Ne 1
(If answer is no, go to ®Iv®)
iii) Degree of confidence that controls can Moderate to
adequately handle potential probtems. very confi-
dent X1

Subtotal (maximum = 4)

TOTAL (maximm = 25)

iv) Relative degree of long-term menitoring
required (compare with other remediat
alternatives)

Somewhat to
not confi-
dent _ 0

Miniowm _ 2
Moderate XV

Extensive_ 0

3

21

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




Analysis Factor

On-Site
Soil Washing
INPLEMENTABILITY
(Maximum Score = 15)

Basis for Evaluation During
Preliminary Screening

1. Technical Feasibility

a. Ability to construct technology.

Reliability of technology.

Schedule of delays due to technicat
problems.

Need of undertaking additional
remedial action, if necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximss = 2)

Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Availability of necessary equipment
and specialists.

Subtotal (maximum = 3)

TOTAL (MAXIMUM = 15)

IF THE TOTAL IS LESS THAN 8, PRGJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTHER CONSIDERATION.

i) Not difficult to construct.

i1) Somewhat difficult to construct.
No uncertainties in construction.

iii) Very difficult to construct and/or significant
uncertainties in construction.

i) Very reliable in meeting the specified process
efficiencies or performance goats.

ii) Somewhat reliable in meeting the specific
process efficiencies or performance goats.

i) Uniikety

ii) Somewhat likely

i) No future remediat actions may be anticipated.

ii) Some future remedial actions may be necessary.

i) Minimal coordination is required
ii) Required coordination is normal.

iii) Extensive Coordination is required.

1} Are technologies under consideration generatiy
commercially available for the site-specific
application?

§ii) Will more than one vendor be availabte to
provide a competitive bid?

i) Additicnat equipment and speciatists may be
available without significant delay.




On-Site Solidification/
Stabilization

SHORT-TERM/LONG-TERM EFFECTIVENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of conmunity during o Are there significant short-term risks to the Yes X 0O
remedial actions. community that must be addressed? (if answer is No __ &4
no, go to Factor 2.)
o Can the Short-term risk be easily controtted? Yes X 1
No 0
o Does the mitigative effort to controt short- Yes __ @
term risk impact the community tife-style? N X2
Subtotal (maximum = 4) 3
2. Environmental Impacts o Are there significant short-term risks to the Yes X_ 0
environment that must be addressed? (if answer No 4
is no, go to Factor 3.)
o Are the available mitigative measures relisbie Yes X_ 3
to minimize potential impacts? No __ O
Subtotal (maximum = 4) 3
3. Time to implement the remedy. o what is the required time to impiement the <yr X 1
remedy? 22yr__ 0
o Required duration of the mitigative effort to <2yr_ X 1
control short-term risk. >2yr__ O
Subtotal (maximsm = 2) 2
o On-site treatment® X 3
4. On-site or off-site treat- o Off-site treatment* 1
ment or land disposal o On-site or off-site land disposat _ ¢
Subtotal (maximum = 3) 3
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial o Witl the remedy be classified as permanent in Yes X_ 3
alternative. accordance with Section 2.1(a), (b), or (c). No 0
(1f answer is yes, go to Factor 7.)
Subtotal (maximm = 3) 3



On-Site Solidification/
Stabilization
SHORT-TERM/LONG-TERM EFFECTIVERESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During . Score
Preliminary Screening

6. Lifetime of remedial actions. o Expected Lifetime or duration of effectiveness 25-30yr__ 3
of the remedy. 20-25yr__ 2
15-20yr__ 1
<15yr 0
Subtotal (Maximum = 3) o]
7. Quantity and nature of waste or i) Quantity of untreated hazardous waste left at None 3
residual left at the site after the site. <25%_X 2
remediation. 25-50%__ 1
>50% 0
ii) Is there treated residual teft at the site? Yes _X 0
(If answer is no, go to Factor 8.) No 2
i11) Is the treated residual toxic? Yes 0
No X 1
iv) Is the treated residual mobile? Yes 0
No _X 1
Subtotal (maximum = 5) . 4
8. Adequacy and reliability of controls. i) Operation and maintenance required for a period <Syr_ X 1
of: >5yr 0
ii) Are envircnmental controls required as a part Yes _X o
of the remedy to handle potential probiems? No 1

(If answer is no, go to *Iv¥)
ii1) Degree of confidence that controts can Moderate to
adequately handle potential probtems. very confi-
dent X 1

Somewhat to

not confi-
dent _0
iv) Relative degree of long-term monitoring Minimum _ 2
required (compare with other resediat Moderate _X1
alternatives) Extensive__0
Subtotal (maximum = 4) 3

TOTAL (maximmm = 25)

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




Analysis Factor

On-Site Solidification/
Stabilization

IMPLEMENTABILITY
(Maximum Score = 15)

Basis for Evaluation During
Preliminary Screening

1. Technical Feasibility

a. Ability to construct technology.

b. Reliability of technology.

c. Schedule of detays due to
technical problems.

d. Need of undertaking additional
remedial action, if necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Availebility of necessary
equipment and specialists.

Subtotal (maximum = 3)

TOTAL (MAXIMUM = 15)

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECY VHE REMEDIAL ALTERNATIVE FRON FURTHER COMSIDERATION.

i) Not difficult to construct.

ii) Somewhat difficult to construct.
No uncertainties in construction.

iii) Very difficult to construct and/or
significant uncertainties in construction.

i) Very reliable in meeting the specified process
efficiencies or performance goats.

ii) Somewhat reliable in meeting the specific
process efficiencies or performance goals.

i) Unlikety

ii) Somewhat likely
i) No future remedial actions may be anticipated.

ii) Some future remedial actions may be
necessary.

i) Minimal coordination is required
ii) Required coordination is normal.

iii) Extensive Coordination is required.

1) Are technologies under consideration generally
commercially available for the site-specific
application?

ii) Will more than one vendor be availabie to
provide a competitive bid?

i) Additicnal equipment and specialists may be
available without significant detay.




Off-Site Disposal of
Heavily Chromium Contam-
inated Soil & On-Site
Washing of Less Contam-
inated Soil.

SHORT-TERM/LONG-TERM EFFECT]VERESS
(Maximum Score = 25)

Analysis Factor

Basis for Evaluation During Score
Preliminary Screening

Protection of community during
remedial actions.

Subtotal (maximum = 4)

2. Environmental Impacts

Subtotal (maximum = 4)

3. Time to implement the remedy.

Subtotal (moximum = 2)

4. On-site or off-site treat-
went or land disposal

Subtotal (maximum = 3)

*treatment is defined as

destruction or separation/
treatment or solidification/

chemical fixation of inorganic wastes

5. Permanence of the remedial
alternative.

Subtotal (maximum = 3)

Are there significant short-term risks to the
community that must be addressed? (1f answer is
no, go to Factor 2.)

Can the Short-term risk be easily controtied?

Does the mitigative effort to contral short-
term risk impact the community tife-style?

Are there significant short-term risks to the
environment that must be addressed? (1f answer
is no, go to Factor 3.)

Are the available mitigative measures retiable
to minimize potential impacts?

¥hat is the required time to implement the
remedy?

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

On-site treatment*
Off-site treatment*
On-site or off-site land disposat

Witll the remedy be classified as permanent in
accordance with Section 2.1(a), (b), or (¢).
(If answer is yes, go to Factor 7.}




’

Analysis Factor

SHORT-TERM/LONG-TERM EFFECTIVERESS

Off-Site Disposal of Heavily
Chromium Contaminated

(Maximum Score = 25)

Basis for Evaluation During

Prel iminary Screening

Soit & On-Site Washing of
tess Contaminated Soil

Score

6, Lifetime of remedial actions.

Subtotal (Maximum = 3)

7. Quantity and nature of waste of
residual left at the site after
remediation.

Subtotal (maximum = 5)

8. Adeguacy and reliability of controls.

Subtotal (maximum = 4)

TOTAL (maximm = 25)

o Expected lifetime or duration of effectiveness

of the remedy.

i) Guantity of untreated hazardous waste {eft at
the site.

ii) Is there treated residual left at the site?
(If answer is no, go to Factor 8.)

iii) Is the treated residual toxic?

iv) Is the treated residual mobile?

i) Operation and maintenance required for a period
of: '

ii) Are environmental controls required as a part
of the remedy to handle potential probtems?
(1f answer is no, go to ®Iv®)

iii) Degree of confidence that contrels can
adequately handle potential problems.

iv) Relative degree of long-term monitoring
required (compare with other remedial
alternatives)

25-30yr x 3
20-25yr___ 2
15-20yr__ 1
<15yr 0

None

X

Moderate %o
very confi-
dent __ 1

Somewhat to
not confi-
dent __ 0

Minimum X 2
Moderate 3
Extensive 0

4

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT VHE REMEDIAL ALVERNATIVE FROM FURTHER COMSIDERATION.




Off-Site Disposal of Heavily

Chromium Contaminated

IMPLEMENTABILITY Soit & On-Site Washings
(Maximum Score = 15) of Less Contaminated Soil
Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Technical Feasibility
a. Ability to construct technology. i) Not difficult to construct. X 3
i1) Somewhat difficult to construct. _2
No uncertainties in construction.
iii) vVvery difficult to construct and/or 1
significant uncertainties in construction.
b. Reliability of technology. i} Very reliable in meeting the specified process X 3
efficiencies or performance goals.
ii) Somewhat reliable in meeting the specific 2
process efficiencies or performance goals.
c. Schedule of delays due to i) Unlikely X 2
technical problems.
ii) Somewhat likely 1
d. Need of undertaking additional i) No future remedial actions may be anticipated. X 2
remedial action, if necessary.
ii) Some future remedial actions.may be 1
necessary.
Subtotal (maximm = 10) 10
2. Administpative Feasibility
a. Coordination with other agencies. i) Minimal coordination is required 4
ii) Required coordination is normalt. x_1
iii) Extensive Coordination is required. _0
Subtotal (maximum = 2) 1
3. Availability of Services
and Materials
a. Availability of prospective i) Are technologies under consideration generatly Yes X 9
technologies. commercially available for the site-specific No_ O
application?
ii) Witl more than one vendor be availabte to Yes X %
provide a competitive bid? No _ O
b. Availability of necessary i) Additional equipment and speciatists may be Yes_X 1
equipment and specialists. avai labte without significant delay. No __ O
Subtotal (maximum = 3) 3
TOTAL (KAXIMUM = 15) 14

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTRER COMSIDERATVON.



SHORT-TERM/LONG-TERM EFFECTIVEKESS

Off-Site Disposal of Less
Contaminated Soil and On-
Site Washing of Heavily

Chromium Contaminated Soil

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of community during remedial o Are there significant short-term risks to the Yes_X G
actions. community that must be addressed? (if answer is No 4
no, go to Factor 2.)
o Can the Short-term risk be easity controtled? Yes X 1
No 0
o Does the mitigative effort to controt short- Yes 0
term risk impact the community tife-style? No _X 2
Subtotal (maximum = 4) 3
2. Environmental Impacts o Are there significant short-term risks to the Yes 0
environment that must be addressed? (if answer Nec 4
is no, go to Factor 3.)
o Are the available mitigative measures retiable to Yes X 3
minimize potential impacts? No 0
Subtotal (maximum = 4) 3
3. Time to implement the remedy. o What is the required time to implement the <2yr_X_1
remedy? >2yr__ 0
o Required duration of the mitigative effort to <2yr_X 1
control short-term risk. >2yr 0
Subtotal (maximum = 2) 2
o On-site treatment* X 3
4. On-site or off-site treat- o Off-site treatment* _ 1
ment or land disposal o On-site or off-site land disposat __ 0
Subtotal (maximum = 3) 3
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial alternative. o Wiil the remedy be classified as permanent in Yes X 3
accordance with Section 2.1(a), ¢(b), or (c). (If No o]
answer is yes, go to Factor 7.)
Subtotal (maximum = 3) 3




off-Site Disposal of Less
Contaminated Soil and On-Site
Washing of Heavily Chromium
Contaminated Soil

SHORT-TERM/LONG-TERM EFFECTY1VENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score

Preliminary Screening

6. Lifetime of remedial actions.

Subtotal (Maximum = 3)

7. Quantity and nature of waste or residuat
left at the site after remediation.

Subtotal (maximum = 5)

8. Adequacy and reliability of controls.

Subtotal (maximum = 4)

TOTAL (maximm = 25)

o Expected Lifetime or duration of effectiveness of
the remedy.

i) Quantity of untreated hazardous waste (eft at the
site.

ii) Is there treated residual left at the site?
(If answer is no, go to Factor B.)

i11) Is the treated residual toxic¢?

iv) Is the treatéd residual mobile?

1) Operation and maintenance required for a period
of:

1i) Are environmental controls required as a part
of the remedy to handle potential probtems?
(If answer is no, go to “IV")

iii) Degree of confidence that controis ecan
adequately handle potential probtems.

Relative degree of long-term monitoring
required (compare with other remediai
alternatives)

<Syr X1
>5yr 0

Yes X O
Ne 1

Moderate to

very confi

dent X

Somewhat t
not confi-
dent

Minimum

1

o

_0

_2

Moderate _X1
Extensive_ 0

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

3

21




0ff-Site Disposal of Less
Contaminated Soil and On-Site
INPLEMENTABILITY Washing of Heavily Chromium
Contaminated Soil
l (Maximum Score = 15)
Analysis Factor Basis for Evaluation During Score
Preliminary Screening
l 1. Technical Feasibility
a. Ability to construct technology. i) Not difficult to construct. _3
ii) Somewhat difficult to construct. X 2
No uncertainties in construction.
iii) Very difficult to construct and/or significant 1
uncertainties in construction.
l b. Reliability of technology. i) Very reliable in meeting the specified process _3
efficiencies or performance goetls.
ii) Somewhat reliable in meeting the specifie x 2
process efficiencies or performance goets.
¢. Schedule of delays due to technicat i) Uniikely 2
problems.
l ii) Somewhat likely x_1
d. Need of undertaking additional i) No future remediat ections may be anticipated. 2
l remedial action, if necessary.
ii) Some future remedial actions may be necessary. X 1
' Subtotal (maximum = 10) 6
l 2. Administrative Feasibility
2
a. Coordination with other agencies. i) Minimal coordination is required
' ii) Required coordination is normak. x 1
iii) Extensive Coordination is required. 0
. Subtotal (maximum = 2) 1
3. Availability of Services
and Materials 1) Are technologies under consideration generatiy Yes __ 1
commercially available for the site-specific No X O
a. Availability of prospective application?
technologies.
i1} Will more than one vendor be availabte to Yes X %
provide a competitive bid? No 0
l b. Availability of necessary equipment i) Additional equipment and speciatists may be Yes X 1
and specialists. available without significant detay. No _ O
' Subtotal (maximum = 3) 2
TOTAL (MAXIMUN = 15) 9
l IF THE TOTAL IS LESS THAN I, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTHER CONSIDERATION.




On-Site Soil Washing of
Heavi ly Chromium Contaminated
Soil, Off-Site Landfill

SHORT-TERM/LONG-TERM EFFECTIVEMESS Disposat of Sediments and

Analysis Factor

Capping of the Remaining
On-Site Soil
Basis for Evaluation During Score
Preliminary Screening

1. Protection of community during remedial
actions. .

Subtotal (maximum = 4)

2. Environmental Impacts

Subtotal (maximum = 4)

3. Time to implement the remedy.

Subtotal (maximum = 2)

4. On-site or off-site treat-
ment or land disposal
Subtotal (maximum = 3)
*treatment is defined as
destruction or separation/
treatment ofr solidification/

chemical fixation of inorganic wastes

5. Permanence of the remedial alternative.

Subtotal (maximm = 3)

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

Can the Short-term risk be easity controlted?

Does the mitigative effort to controt short-
term risk impact the community tife-style?

Are there significant short-term risks to the
environment that must be addressed? (i{f answer
is no, go to Factor 3.)

Are the available mitigative measures reliabte to
minimize potential impacts?

What is the regquired time to implement the
remedy?

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

Cn-site treatment*
off-site treatment*
On-site or off-site land disposat

o Wil the remedy be classified as permanent in
accordance with Section 2.1(a), (b), or (c). (I1f"
answer is yes, go to Factor 7.}




Analysis Factor

SHORT-TERM/LONG-TERM EFFECTIVERESS
(Maximum Score = 25)

Basis for Evaluation During
Preliminary Screening

On-Site Soil Washing of

Heavily Chromium Contaminated

Soii, Off-Site Landfiil
Disposat of Sediments and
Capping of the Remaining
On-Site Soil

Score

6. Lifetime of remedial actions.

Subtotal (Maximum = 3)

7. Quantity and nature of waste or residual
left at the site after remediation.

Subtotal (maximum = 5)

8. Adequacy and reliability of controls.

Subtotal (maximsms = 4)

TOTAL (maximm = 25)

o Expected {ifetime or duration of effectiveness of 25-30yr__3
the remedy. 20-25yr 2
15-20yr__ 1
<15yr 0
[\
i) Quantity of untreated hazardous waste {eft at the None 3
site. <25% X __ 2
25-50%__ 1
>50% __ O
ii) Is there treated residual ieft at the site? Yes 0
(If answer is no, go to Factor 8.) No X 2
iii) Is the treated residual toxic? Yes 0
No 1
iv) Is the treated residual mobite? Yes
No 1
4
i) Cperation and maintenance required for a period <Syr X 1
of: >Syr 0
ii) Are environmental controls reguired as a part Yes X @
of the remedy to handle potential probtems? No 1
(If answer is no, go to ™IV*)
iii) Degree of confidence that contrels can Moderate to
adequately handle potential probiems. very confi-
dent X1

Somewhat to

not confi-

dent 0
iv) Relative degree of long-term monitoring Minimum _ 2
required (compare with other remediat Moderate _X1
alternatives) Extensive_ 0
3
21

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDTAL ALYERNATIVE FROM FURTHER CONSIDERATION.
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On-Site Soil Washing of
Heavily Chromium Contaminated

IMPLEMENTABILITY Soil, Off-Site Landfill Disposat
(Maximum Score = 15) of Sediments and Capping of the
: Remaining On-Site Soil
Analysis Factor Basis for Evaluation During Score

Preliminary Screening

,

1. Jechnical Feasibility

a. Ability to construct technology. i) Not difficuit to construct. 3

ii) Somewhat difficult to construct. X 2
No uncertainties in construction.

iii) Very difficult to construct and/or significant 1
uncertainties in construction.

b. Reliability of technology. i) Very reliable in meeting the specified process 3
efficiencies or performance goats.

ii) Somewhat reliable in meeting the specific X 2
process efficiencies or performance goals.

c. Schedule of delays due to technicat 1) Uniikely 2
problems.
ii) Somewhat likely X 1
d. Need of undertaking additional i) No future remedial actions may be anticipated. _ 2
remedial action, if necessary.
" ii) Some future remedial actions may be necessary. x_1
Subtotal (maximm = 10) ' 6
2. Administrative Feasibility
2
a. Coordination with other agencies. i) Minimal coordination is required
ii) Required coordination is normal. X1
iii) Extensive Coordination is required. _ 0
Subtotal (maximm = 2) B |
3. Availsbility of Services
and Materials i) Are technologies under consideration generatty Yes _ 1
commercially available for the site-specific No X O
a. Availability of prospective application?
technologies.
ii) Will more than one vendor be availabte to Yes X %
provide a competitive bid? No __ O
b. Availability of necessary equipment i) Additional equipment and specialists Yes X 1
and specialists. may be available without significant detay. No __ O
Subtotal (maximm = 3) 2
TOTAL (MAXIMM = 15) 9

IF THE TOTAL IS LESS THEN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNAVIVE FRON FURTHER DOMSIDERATION.



off-Site Disposal of

Heavily Chromium

Contaminated Soil and

SHORT-TERM/LONG-TERM EFFECTIVENESS Capping of the Remaining
(Maximum Score = 25) Soit/Sediment
Analysis Factor Basis for Evaluation During Score

Preliminary Screening

1. Protection of community during o Are there significant short-term risks to the
remedial actions. community that must be addressed? (if answer is
no, go to Factor 2.)

o Can the Short-term risk be easily controtied?
o Does the mitigative effort to contral short-
term risk impact the community life-style?
Subtotal (maximum = 4)
2. Environmental Impacts o Are there significant short-term risks to the
environment that must be addressed? (if answer
is no, go to Factor 3.)
o Are the available mitigative measures retiabte
to minimize potential impacts? '

Subtotal (maximum = 4)

3. Time to implement the remedy. o what is the required time to implement the
’ remedy?

o Required duration of the mitigative effort to
control short-term risk.
Subtotal (maximm = 2)
4. On-site or off-site treat- o Cn-site treatment*

ment or land disposal off-site treatment*
o On-site or off-site land disposat

o

Subtotal (maximum = 3)

*treatment is defined as

destruction or separation/

treatment or solidification/

chemical fixation of inorganic wastes

5. Permanence of the remedial o Witl the remedy be classified as permanent in

alternative. accordance with Section 2.1(a), (b), or (¢).
(If answer is yes, go to Factor 7.)

Subtotal (maximum = 3)

Yes X G
No _ 4
Yes X 1
No 0
Yes _ O
No X 2
3

Yes X ©
No _ 4
Yes_X 3
Ko O
3

22yr X1
>2yr_¢C
<2yr_x1
»2yr__0
2

_3
1
X8
0
Yes__ 3
No X O
0
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0ff-Site Disposal of

Heavily Chromium

SHORT-TERM/LONG-TERM EFFECTIVERESS
(Maximum Score = 25)

Soil/Sediment

Contaminated Soil and
Capping of the Remaining

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
6. Lifetime of remedial actions. o Expected lifetime or duration of effectiveness 25-30yr X 3
of the remedy. 20-25yr__ 2
15-20yr__ 1
<i5yr __ 0
Subtotal (Maximum = 3) 3
7. Quantity and nature of waste or i) tuantity of untreated hazardous waste left at None _ X 3
residual teft at the site after the site. <25% 2
remediation. 25-50%___ 1
>508 ___ 0
ii) Is there treated residual {eft at the site? Yes ]
(If answer is no, go to Factor 8.) No X 2
iii) Is the treated residual toxic? Yes 4
. No 1
iv) Is the treated residual mobile? Yes
Ne _ 1
Subtotal (maximum = 5) 5
8. Adequacy and reliability of controls. 1) Operation and maintenance required for a perioed <Syr X 1
of: : >5yr 0
ii) Are environmental controls required as a part Yes 0
of the remedy to handle potential probtems? No X_ 1
(1f answer is no, go to ®Ilv¥)
iii) Degree of confidence that contreis can Moderate to
adequately handle potential probtems. very confi-
dent ___ 1

Subtotal (maximum = 4)

TOTAL (maxizam = 29)

iv) Relative degree of long-term meonitoring
required (compare with other remediat
alternatives)

Somewhat to
not confi-
dent _ 0

Minimm X 2
Moderate _t
Extensive_0

4

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

Off-Site Disposal of

Heavily Chromium
Contaminated Soil and
Capping of the Remaining

INPLEMENTABILITY
(Maximum Score = 15)
Soil/Sediment
Basis for Evaluation During
Preliminary Screening

Score

1. Technical Feasibility

8. Ability to construct technology.

b. Reliability of technology.

c. Schedule of delays due to
technical problems.

d. Need of undertaking additional
remedial action, if necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

3. Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Availability of necessary
equipment and specialists.

Subtotal (maximum = 3)

JOTAL (MAXIMM = 15)

i) Not difficult to construct.

ii) Somewhat difficult to construct.
No uncertainties in construction.

iii) Very difficult to construct and/or
significant uncertainties in construction.

i} Very reliable in meeting the specified process
efficiencies or performance goats.

ii) Somewhat reliable in meeting the specific
process efficiencies or performance goals.

i) Unlikely

ii) Somewhat likely
i) No future remedial actions may be anticipated.

ii) Some future remedial actions may be
necessary.

i) Minimal coordination is required
ii) Required coordination is normal.

iii) Extensive Coordination is required.

i) Are technotogies under consideration generally
commercially available for the site-specific
application?

ii) Will more than one vendor be availabte to
provide a competitive bid?

i) Additionat equipment and speciatists may be
availabte without significant detay.

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECY THE REMEDIAL ALTERNATIVE FROM FURTHER COMSIDERAVION.

.




X
-) - -

aE .

Encapsulation

SHORT-TERM/LONG- TERW EF FECT I VERESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of community during o Are there significant short-term risks to the Yes X O
remedial actions. community that must be addressed? (if answer is No &
no, go to Factor 2.)
o Can the Short-term risk be easiiy controtled? Yes X_ 1
No 0
o Does the mitigative effort to control short- Yes _ O
. term risk impact the community tife-style? No X 2
Subtotal (maximum = 4) 3
2. Environmental Impacts o Are there significant short-term risks tc the Yes X O
environment that must be addressed? (if answer No __ &
is no, go to Factor 3.)
o Are the available mitigative measures retiable Yes X 3
to minimize potential impacts? No ]
Subtotal (maximum = 4) 3
3. Time to implement the remedy. o W¥hat is the required time to imptement the <2yr_ X %
remedy? >yr__ 0
0 Required duration of the mitigative effort to <yr_X 1
control short-term risk. >2yr__ 0
(4
Subtotal (maximum = 2) 2
o On-site treatment* X3
4. On-site or off-site treat- o Off-site treatment* _1
ment or land disposal o On-site or off-site land disposat _ 0
Subtotal (maximm = 3) 3
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial o Will the remedy be classified as permanent in Yes X 3
alternative. accordance with Section 2.1(a), (b), or (c). Ho __ O
(If answer is yes, go to Factor 7.)
Subtotal (maximum = 3) 3
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Encapsulation

SHORT-TER®N.CHG-TERM EFFECTIVERESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During
Preliminary Screening

6. Lifetime of remedial actions. o Expected lifetime or duration of effectiveness

of the remedy.

Subtotal (Maximss = 3)
7. Quantity and nature of waste or 1) Quantity of untreated hazardous waste left at

residual left at the site after the site.
remediation.

ii) Is there treated residual [eft at the site?
(If answer is no, go to Factor 8.)

iii) Is the treated residual toxic?

iv) Is the treated residual mobile?

Subtotal (maximum = 5)

8. Adequacy and reliability of controis. i) Operation and maintenance required for a period <5yr
of: >5yr X

ii) Are environmental controls required as a part Yes X
of the remedy to handle potential problems? No
(I1f answer is no, go to "IV®)

i11) Degree of confidence that contrets can Moderatae to
adequately handle potential probtems. very confi-
dent 1

Somewhat to
not confi-
dent X 0

iv) Relative degree of long-term monitaring Minimum _ 2

required (compare with other remediat ¥oderate X 1

alternatives) Extensive__0

Subtotal (maximum = 4) 1

TOTAL (moximsm = 25)

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




(|

I\
I\

Analysis Factor

Encapsulation
IMPLEMENTABILITY
(Maximum Score = 15)

Basis for Evaluation During
Preliminary Screening

1. Technical Feasibility

a. Ability to construct technology.

Reliability of technology.

Schedule of delays due to
technical problems.

Need of undertaking additicnal
remedial action, if necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximm = 2)

3. Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Availability of necessary
equipment and specialists.

Subtotal (maximm = 3)

TOTAL (MAXIMUM = 15)

i) Not difficutt to comstruct.

ii) Somewhat difficult to construct.
No uncertainties in construction.

ii1) Very difficult to construct and/or
significant uncertainties in coenstruction.

i) Very retiable in meeting the specified process
efficiencies or performance goals.

ii) Somewhat reliable in meeting the specific
process efficiencies or performance goals.

i) Untikely

ii) Somewhat likely
i) #¥o future remedial actions may be anticipated.

ii) Some future remedial actions may be
necessary.

i) Minimal coordination is required
i) Required coordination is normatl.

iii) Extensive Coordination is required.

Are technotogies under consideration gemeralty
commercially available for the site-specific
application?

Will more than one vendor be available to
provide a competitive bid?

Additional equipment and specialists may be
availabte without significant detay.

IF THE TOTAL IS LESS THAN 8, PROJECT MAMAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTRER CONSIDERATION.




SHORT - TERM/LONG-TERM EFFECTIVERESS

(Maximum Score = 25)

Storm Sewer Cleaning

Analysis Factor Basis for Evaluation During Score
Preliminary Screening
1. Protection of community during remedial o Are there significant short-term risks to the Yes_ O
actions. community that must be addressed? (if enswer is No X 4
no, go to Factor 2.)
o Can the Short-term risk be easity controtted? Yes__ 1
No 0
o Does the mitigative effort to controt short- Yes___ O
term risk impact the community tife-style? Mo 2
Subtotal (maximum = 4) 4
2. Envirommental impacts o Are there significant short-term risks to the Yes X_©
environment that must be addressed? (1f answer Ne 4
is no, go to Factor 3.)
o Are the available mitigative measures reliabte Yes_ X_ 3
to minimize potential impacts? No ___ D
Subtotal (maximuss = 4) 3
3. Time to implement the remedy. o what is the required time to imptement the <2yr_X 1
remedy? >2yr__ 0
o Required duration of the mitigative effort to <2yr_X 1
control short-term risk. »2yr__ 0
Subtotal (maximus = 2) 2
4. On-site or off-site treat- o On-site treatment* - solidification X 3
ment or land disposal o Off-site treatment* 1
o On-site or off-site land disposat __ ¢
Subtotal (maximum = 3) 3
*treatment is defined as
destruction or separation/
treatment or solidification/
chemical fixation of inorganic wastes
5. Permanence of the remedial o Will the remedy be classified as permanent in Yes X 3
alternative. accordance with Section 2.1(8), (b), or (c). No 0
(If answer is yes, go to Factor 7.)
3

Subtotal (maximme = 3)



Storm Sewer Cleaning

SKHORT-TERM/LONG-TERM EFFECTIVENESS
(Maximum Score = 25)

Analysis Factor Basis for Evaluation During
Preliminary Screening

6. Lifetime of remedial actions. o Expected {ifetime or duration of effectiveness
of the remedy.

Subtotal (Maximums = 3)

i) Quantity of untreated hazardous waste left at
the site.
Quantity and nature of waste of
residual left at the site after
remediation.

ii) Is there treated residual {eft at the site?
(If answer is no, go to Factor 8.)

iii) Is the treated residual toxi¢?

iv) Is the treated residual mobile?

Subtotal (maximum = 5)

8. Adequacy and reliability of controis. 1) Operation and maintenance required for a period
of:

ii) Are environmental controls required as a part
of the remedy to handle potential problems?
(1f answer is no, go to ®IV®)

iii) Degree of confidence that controis can Moderate to
adequately handle potential probtems. very confis
dent 1

Somewhat to
not confid-
ent __0

Relative degree of long-term monitoring Minioum X 2
required (compare with other remediat Moderate 1
alternatives) Extensive 0

Subtotal (maximum = 4)

TOTAL {maximm = 25)
IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDTAL ALTERNATIVE FROM FURTHER CONSIDERATION.

i
i
i
i
|
i
]
|
i
i
|
|
I
|
i
1
i
i
I




sl

Ml am | gk " o=

Analysis Factor

Storm Sewer Cleaning

INPLEMENTABILITY
(Maximum Score = 15)

Basis for Evaluation During Score
Preliminary Screening

1. Technical Feasibility

a. Ability to construct technology.

b. Reliability of technology.

¢. Schedule of delays due to
technical problems.

d. Need of undertaking additional
remedial action, if necessary.

Subtotal (maxisusm = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

3. Availability of Services
and Materials

a. Availability of prospective
technologies.

b. Available of necessary equipment
and specialists.
Subtotal (maximm = 3)
TOTAL (MAXIMUM = 15)

IF THE TOTAL IS LESS THAN 8, PROJECT KANGER

i) Not difficult to construct., X3

ii) Somewhat difficult to construct. 2
No uncertainties in construction.

iii) Very difficult to construct and/or ]
significant uncertainties in construction.

i) Very reiiable in meeting the specified process x 3
efficiencies or performance goels.

i1) Somewhat reliable in meeting the specific 2
process efficiencies or performance goals.

i) Unlikety X 2
ii) Somewhat likely 1
i) No future remedial actions may be anticipated. X 2
ii) Some future remedial actions may be _1
necessar\(.

10
i) Minimal coordination is required X 2
ii) Required coordination is normal. 21
iii) Extensive Coordination is required. __0

2

i) Are technologies under consideration generalty Yes X 1
commercially available for the site-specific Ko __ 0
application?

ii) Will more than cne vendor be availabte to Yes X 1

provide a competitive bid? No _ O

¥) Additichat equipment and specialists may be Yes_X 1

available without significant detay. No _ O
3
15

RAY REJECT THE REMEDIAL ALTERNATIVE FROM FURTRER CONSIDERATION.
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Van der Horst Treatability Study

Investigation of Soil and Groundwater
Remediation Options Performed by:

General Testing Corporation
for

ERM Northeast
11/16/90 - 02/15/91




i
i
i
I
|
i
!
i
i
1
i
i
1
i
i
i
1

SECTION
SECTION
SECTION
SECTION
SECTION
SECTION

SECTION

SECTION

INTRODUCTION .

Raw Sample Analysis
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Reduction/Hydroxide Precipitation
Activated Carbon Treatment . . .
Soil Solidification/Stabilization
Soil Washing .

Conclusions . -
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I. Introduction

On 11/16/90, 15 gallons of groundwater from well
# MW-5D, and approximately 20 1lb each of soil from areas MW-3 and
MW-5 were received at General Testing. This material was
identified as originating from the. Van der Horst site. Bench
scale laboratory studies were requested as follows.

#1. Treatment of the groundwater with 3 reducing agents in
an effort to evaluate optinmum dosages necessary to
reduce hexavalent chromium to the trivalent state.

#2. Two step treatment of groundwater, involving optimum
dose of reducing agents combined with pH adjustment
with sodium hydroxide and lime, to precipitate metals
in solution.

#3. Treatment of groundwater with varying amounts of
activated <carbon to explore potential removal of
hexavalent chromium.

#4. Soclidification/stabilization of soil with 1line,
lime/ferrous sulfate, and ilime/fly ash.

#5. Removal of metal contaminants from soil using various -
wash solutions.

All samples were stored at 4°C in a walk-in cooler
during the study. The groundwater was received in 3-5 gallon
carboys and transferred to a 16 gallon polyethylene drum. The
soils were received and stored in 5 gallon plastic pails and were
not transferred.

0001



II. Raw Sample Analysis

The raw samples were analyzed to determine a baseline
against which treatment options would be judged.

A. Water
(ppm)

Acidity <1.0
Alkalinity 229
pH 7.5
Grease & 0il <5.0
Dissolved Solids 42.7
Suspended Solids 24.6
Sulfate 77.8
Total Organic Carbon <1.0
Arsenic <0.005
Barium 0.075
Cadmium <0.005
Chromium, Hexavalent 6.96
Chromium, Total 20.8
Iron 1.62
Lead <0.050
Mercury <0.0002
Selenium <0.005
Silver 0.021

Soils

Alkalinity

% Solids
Arsenic

Barium

Cadmium
Chromium, Hexavalent
Chromium, Total
Lead

Mercury
Seleniun

Silver

1 I ' .
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Soils (continued)

Arsenic
Barium
Cadnmnium
Chromium
Lead
Mercury
Selenium
Silver

Mw=-3

<0.50
2.63
<0.10
0.107
0.206
<0.0020
<0.50
<0.10

<0.50
3.91
<0.10
0.717
39.2
<0.0020
<0.50
<0.10




III. Hexavalent Chromium Reduction

Three reducing agents were initially proposed. Optimum
dosages were based on the chenistry involved and the
concentration of hexavalent chromium in the
groundwater.

Sodium Metabisulfite

4 CrO;3 + 3NajyS50g5 + 3H3504 =~>
2 Crpy(S04)3 + 3NapS04 + 3H0

* based on 7 ppm Crt6é it was calculated 38.4 mg
Na;S,05 would be required.

Ferrous Sulfate

2Cr04 + 6FeSO, + 6HpS04 ->

3F82(SO4)3 + Cry (504)3 + 6H20

* Based on 7 ppm Crt® it was calculated 112 mg
FeSO,.7H,0 would be required.

sulfur Dioxide

350, + 3H20 -> 3H2$03
2CrO03 + 3H;S053 —-> Cr2(SO4)3 + 3H5,0

Based on 7 ppm Cr*® it was calculated 12.9 mg would be
required.

i
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Study Procedure

1 Liter of groundwater was transferred to a
1.5 L beaker and warmed to room temperature.

The sample was then placed under a paddle stirrer
and the paddle submerged to approximately 1/2 the
total depth.

The stirring apparatus was turned on and adjusted
to an RPM of 80.

The pH was adjusted to 2.5 with concentrated H5SO4.

Reducing agents were added at 1x, 1.5x, and 1.75x
the theoretical amount required.

Note: Since SO, is a gas it was decided to judge
optimum on color change of the sample.

pH, temperature and appearance were noted.

Samples were mixed for 15 & 30 minutes, at which
point stirring was discontinued.

Sample was poured off for laboratory analysis.

Results

Reduction with Na;5,05 and FeS04.7H,0 was performed
first. Laboratory reports # R90/5479 and R90/5480 presented on
pages # 8&9, show little if any reduction had occurred.

It was determined that other chemical reactions were
taking place in preference to cr*t® reduction, and that excess
reducing agent was required. This was best judged by visual
color change noted as samples were treated. An additional effort
was initiated in which the reducing agent was added until color
change. Ten times this amount was added to a second aligquot.
The resulting data as . presented in report #R90/5543 (page
#10)shows complete reduction of crt® had been achieved.




In each trial the solution color changed from a fairly
bright clear yellow, to either completely clear or clear blue.
No precipitate was formed and no significant temperature change
was noted. The pH varied as follows:

Reducing Initial
Agent PH

Na25205

Na5S55,05

FeSOy, . 7H,0

FeSO4.7H20

SOZ

S0,




Hexavalent Chromium Reduction

Reducing Metabisulfite Ferrous Sulfate |Sulfur Dioxide
Agent

Amount Added . . l.2qg 12g

Sample Size 500 ml {500 ml

(all results in ppm)

Chromium Hex <0.010 | <0.010 [<0.010

Chromium Tot . 18.4 19.2 16.6

Acidity

Sus. Solids




“General A Full Service Environmental Laboratory

Testing \X LABORATORY REPORT
Corporation Job No: RS0/05475 Date: JAN. 11 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast Ferrous Sulfate Reduction
5500 Main Street Van Der Horst
Williamsville, New York 14221

Received ¢ 12/19/90 P.O. #:

ANALYTICAL UNITS - mg/l

Semples | -001 } -002 | -003 | -004 ] -005 } -006 |
Locations [15 Min {15 Min |15 Min {30 Min {30 Min {30 Min }
|0.1g |0.15g |10.175g |0.1g |0.015g 0.1759 i

Date Collected: [12/18/90  |12/18/90  |12/18/90  |12/18/98  |12/18/98  )12/18/90 {
Time Collecteds |-- }-- |-- ]-- |-- |

Solids, Suspended 1.0u t.ou 1.0U 1.0u 1.0u 1.

Chromium, Hex 7.76 7.66 6.56 9.47 5.35 7.16

! I I I I I |
! I I I | I I
I ! | | | I |
I | I | I I I
I | I ¢ ! f ]
I | | | I I !
Chromium, Total | 18.9 ) 19.2 | 18.5 f 19.0 P 19.0 } ]
I I I | | I |
I | I I I I I
! I I I I | I
! | I I | I |
I I I I | I I
I I ! I I I |
| | I I | I |
I | I I I I |
| I | | | I I

otherwise noted, analyticat methodology has been cbtained from references as cited in 40 CFR, parts #1356 & #26%.
in Rochesters 10145
in Rochester: 73331
in Hackensack: 02317
in Hackensack: 10801

Wﬁ’,p

Laboratory Director




General A Full Service Environmental Laboratory

Testing \X LABORATORY REPORT
Corporatlon Job No: R90/05480 Date: JAN. 11 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast NA2S205 Reduction
5500 Main Street vVan Der Horst
Williamsville, New York 14221

Received : 12/19/90 P.O. #:

ANALYTICAL UNITS - mg/l

Sample: | -001 { -002 | -003 | -004 | -005 } -006 | |
Location: [15 Min {15 Min |15 Min 130 Min |30 Min 130 Min { {
|0.04g |0.06g |0.07g |0.04g |0.06g |0.07g | |

Date Collected: [12/18/90  |t2718/90  |12/18/98  {12/18/90 112/718/90  {12/18/98 | }
Time Collected: |-- }-- j-- |-- |-- |-- | !

Solids, Suspended 1.0U t.ou t.0u 1.60 1.0u

Chromium, Hex 6.15 11.7 11.0 10.9 10.7

I | I
I I I
I } I
I I |
| | ]
| | |

Chromium, Total | 18.5 | 9.2 | 18.5 19.6 19.6

| | I

I f I

I I |

I I |

| | |

! | I

I | |

| I I

| I |

|
|
I
I
}
I
!
I
I
I
|
I
I
|
I
I

I I I I
| I ! |
[ | I |
I I I I
! ! ! f
I I | |
! ! f {
| I I |
I | | I
! | I I
I | | |
I | | I
I | I I
I I I I
I I I I
I I I |

Unless otherwise noted, analyticat methodotogy has been obtained from references as cited in 40 CFR, parts #1356 & #26%.
NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ ID# in Hackensack:s 02317
NY ID# in Hackensack: 10801

ML K

Laborat Director




General A Full Service Environmental Laboratory

Testing \X L ABORATORY REPORT
Corporatlon Job No: R90/05543 Date: JAN. 14 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast Van der Horst-Reduction
5500 Main Street Studies
Williamsville, NY 14221

Collected T 12/26/90 P.O. #:

ANALYTICAL UNITS - mg/1

Sample: | -001 | -002 | -003 | -004 ]
Location: |NAZS205 |NAZ2S205 | FESO4- {FESO4- ]

|0.2g |2.0g [7H20;1.28 |7H20;12¢8 |

Date Collected: [12/26/90  |12/26/90  |12/26/90  |12/26/90 |
Time Collected: |-- f-- - |-- |

f I I
! f I
I ! I
! ! I
| I I

Acidity, Total 12?7

Solids, Suspended 7.39
Chromium, Hex G.010 U

Chromium, Total

Il

| I I I I I
! I I I ! I
| | | | I I
I ! ! i ! |
I I I | | |
! ! | ! ! I
I I I | I I
I | 8.6 . . { ! } |
I I | I | I
I I I ! I I
I | I | I I
| I | | I I
[ | | I ! I
I I I | I |
| I | | | |
I I I I I I
| I | I | |

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochesters 10145
NJ ID# in Rochester: 73331
NJ ID# in Hackensack: 02317
NY 1D# in Hackensack: 10801

INAL

Laborat Director
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Reduction/Hydroxide Precipitation

Following hexavalent chromium reduction with the agents
presented in section 1III, the samples were treated
separately with NaOH and Lime to precipitate metals.
Additional tests were performed with sodium sulfide as a
reducing agent, and precipitation without reducing agent.
In each case the pH was adjusted to 10 with the resulting
precipitates collected for analysis. Only those
contaminants found in the raw water were studied, with the
exception of TCLP extracts obtained from precipitates
collected. When possible precipitates were analyzed for alil
8 RCRA metals.

A. Procedure

1. Reduction was carried out as described in section III,
with optimum dosages as previously determined.

2. 2Aaliquots were mixed at 80 RPM.

3. NaOH 50% solution was added to a 1700-2000 ml aliguot
of sample from step #1 to achieve a final pH of
approximately 10.

4. Hydrated Lime was added to a second aliquot as in step
#3.

5. Color and formation of precipitate were noted in each
aliquot.

6. Precipitates were allowed to settle for 24 hours.
7. Supernatants were decanted and analyzed for:

Suspended Solids
Hexavalent Chromium
Barium

Total Chromium
Silver

Iron

8. Precipitates were collected into an 8 cm diameter
Buchner funnel containing a Whatman ashless glass fiber
filter. Vacuum was applied until all free liguid was
removed.



B. Results

Estimates of the groundwater volumes required, and the
resulting gquantity of precipitate, were greatly under
estimated. Although this may turn out to be favorable in
the field, it prevented assessment of all parameters on many
samples. In general the lime addition produced over 5x the
amount of precipitate formed upon addition of NaOH. This is
probably due in part to insoluble matter present in the

lime.

NaOH treatments resulted in relatively poor chromium

removal. The one exception, (ferrous sulfate reduction),
yielded a precipitate which did not pass toxicity criteria
for chrome. Lime addition appears to perform well, but

further work with 1larger initial volumes 1s required to
choose the best reduction option. Results are presented on
pages #13-22.

0012
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Reduction/Hydroxide Precipitation

Reducing Agent:

Sodium Metabisulfite (0.68g)

Treatment Agent: NaCH (1.5 ml - 50%)

Volume

pH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium
Chromiun

Lead

Mercury
Selenium

Silver

Iron

Color

Turbidity

NM Not Measured

Iv

(All results ppm unless otherwise noted}

Raw Treated Raw TCLP
Water Water Sludge |Extract
1700 ml 0.52g
7.5 10.1 NM NM
24.6 90.6 NM NM
NM NM v NM
6.96 <0.010 IV NM
<0.005 NM Iv NM
0.075 <0.10 80 Iv
<0.005 NM IV 1v
20.8 7.6 Iv Iv
<0.050 NM Iv Iv
<0.0002 NM IV Iv
<0.005 NM v Iv
0.021 <0.010 <1.0 Iv
1.62 <0.050 NM NM
NM Blue
NM Low

Insufficient Volume




Reduction/Hydroxide Precipitation

Reducing Agent: Sodium Metabisulfite (0.68g)

Treatment Agent:

Volume

pH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Iron

Color

Turbidity

NM
Iv

Not Measured

Il

Lime (6.9 g)

(All results ppm unless otherwise noted)

Raw Treated Raw TCLP
Water Water Sludge |Extract
1700 ml | 12.9 g
7.5 10.1 NM NM
24.6 89.0 NM NM
NM NM IV NM
6.96 <0.010 <l1.0 NM
<0.005 NM 5.1 <0.5
0.075 <0.10 39 2.8
<0.005 NM 2.4 <0.1
20.8 0.051 2400 <0.1
<0.050 NM 5.0 <0.1
<0.0002 NM <0.10 <0.002
<0.005 NM <0.50 <0.5
0.021 <0.010 3.5 0.22
1.62 <0.050 NM NM
NM Green/
Brown
NM High

Insufficient Volume

0014
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Reduction/Hydroxide Precipitation

Reducing Agent:

Ferrous Sulfate (4.8qg)

Treatment Agent: NaOH (2.6 ml -~ 50%)

Volume

pH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium
Chromium

Lead

Mercury
Seleniun

Silver

Iron

Color

Turbidity

NM = Not Measured

(All results ppm unless otherwise noted}

Raw Treated Raw TCLP
Water Water Sludge |Extract
2000 ml 13.4 g
-
7.5 10 NM NM
24.6 3.0 NM NM
NM NM Iv NM
6.96 <0.010 <1.0 NM
<0.005 NM <5.0 <0.5
0.075 <0.10 <10 2.1
<0.005 NM 1.1 <@g.1l
20.8 0.029 2510 g8.8%
<0.050 NM 4.94 <0.1
<0.0002 NM <0.10 <0.002
<0.005 NM <0.50 <0.5
0.021 <0.010 <1.0 <0.1
1.62 1.39 NM NM
NM Blue/Brw
NM High

IV = Insufficient Volume
* Exceeds Toxicity limits




Reduction/Hydroxide Precipitation

Reducing Agent: Ferrous Sulfate (4.8qg)

Treatment Agent: Lime (7.9qg)

(All results ppm unless otherwise noted)

pH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium
Chromium

Lead

Mercury
Selenium

Silver

Iron

Color

Turbidity

NM Not Measured

Raw
Water

Treated
Water

Raw
Sludge

TCLP
Extract

2000 ml

23.8 g

10

NM

27.4

NM

NM

Iv

<1.0

<5.0

20.7

1.4

20.8

<0.050

NM

<0.0002

NM

<0.002

<0.005

NM

<0.5

0.021

<0.010

l1.62

1.33

NM

Gren/Orang

NM

High

IV Insufficient Volume




Reduction/Hydroxide Precipitation

Reducing Agent:

Sodium Sulfide (4.0 g)

Treatment Agent: NaCOH (1.9 ml - 50%)

PH
Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Seleniunm

Silver

Iron

Color

Turbidity

NM Not Measured

(All results ppm unless otherwise noted)

Raw
Water

Treated
Water

Raw
Sludge

I

]
PCLP
Extract

1700 ml

0.07g

10.2

NM

55.5

NM

NM

Iv

iv

<0.5

72

<0.5

98

<5.0

<0.1

<0.5

NM

NM

IV Insufficient Volume
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l Reduction/Hydroxide Precipitation
1
Reducing Agent: Sodium Sulfide (4.0 g)
l _ Treatment Agent: Lime (4.69)
l (All results ppm unless otherwise noted}
Raw Treated Raw TCLP

l Water Water Sludge |Extract
Volune 1700 ml 5.71g

I PH 7.5 10.4 NM NM

' Suspended Solids 24.6 2.5 NM NM
% Solids NM NM v NM

' Hexavalent chrome 6.96 <0.010 v NM
Arsenic <0.005 NM <8.0 v

' Barium 0.075 0.16 523 Iv

' Cadmium <0.005 NM IV v
Chromium 20.8 0.043 341 v

jl l Lead <0.050 NM <71 Iv
| Mercury <0.0002 NM Iv v

l Selenium <0.005 NM <10 Iv

I Silver 0.021 0.020 NM Iv
Iron 1.62 <0.05 NM NM

l Color NM Gray

| Turbidity

l NM High

| NM = Not Measured

l IV = Insufficient Volume

-l 001t
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Reduction/Hydroxide Precipitation

Reducing Agent:

Sulfur Dioxide (Excess Used)

Treatment Agent: NaOH (7.3 ml - 50%)

Volume

PH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium
Chromium

Lead

Mercury

Selenium

Silver

Iron

Color

Turbidity

NM Not Measured

Iv

o

(All results ppm unless otherwise noted)

Raw Treated Raw TFCLP
Water Water Sludge |Extract
2000 ml 0.02g
7.5 10 NM NM
24.6 59.8 NM NM
NM NM v NM
6.96 <0.010 Iv NM
<0.005 NM Iv Iv
0.075 <0.10 IV IV
<0.005 NM IV IV
20.8 6.5 IV Iv
<0.050 NM Iv Iv
<0.0002 NM IV Iv
<0.005 NM Iv I AY
0.021 0.017 NM Iv
1.62 0.11 NM NM
NM Gray
NM Medium

Insufficient Volume

001¢$




Reduction/Hydroxide Precipitation

Reducing Agent:

Treatment Agent:

Volume

pPH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Iron

Color

Turbidity

LE

NM
IV

Not Measured

Sulfur Dioxide (Excess Used)

Lime (16.0g)

Laboratory Error

(A1l results ppm unless otherwise noted}

Raw Treated Raw TCLP
Water Water Sludge |Extract
2000 ml 34.49g
7.5 10.3 NM NM

24.6 131 NM NM
NM NM 40.4 NM
6.96 <0.010 LE NM
<0.005 NM <0.5 <0.5
0.075 <0.10 50 0.89
<0.005 NM <0.5 <0.1
20.8 0.022 938 1.1
<0.050 NM <5.0 <0.1
<0.0002 NM <0.1 <0.002
<0.005 NM <0.5 <0.5
0.021 0.023 NM NM
1.62 0.06 NM NM
[ NM Biege
NM High

Insufficient Volunme

00

[4

¢



Reduction/Hydroxide Precipitation

Reducing Agent:

None

Treatment Agent: NaOH (0.3 ml - 50%)

Volume

pH

Suspended Solids
% Solids
Hexavalent chrome
Arsenic

Barium

Cadmium
Chromium

Lead

Mercury
Selenium

Silver

Iron

Color

Turbidity

NM
Iv

Not Measured

(All results ppm unless otherwise noted}

Raw Treated Raw TCLP
Water Water Sludge |Extract
2000 ml 0.47g
7.5 10 NM NM
24.6 4.3 NM NM
NM NM Iv NM
6.96 2.82 Iv NM
<0.005 NM 15 Iv
0.075 <0.10 203 IV
<0.005 NM <0.5 v
20.8 15.4 3.2 v
<0.050 NM <10 Iv
<0.0002 NM IV IV
<0.005 NM <1l.0 v
0.021 <0.010 NM Iv
1.62 <0.05 NM NM
NM Clear
NM Low

Insufficient Volume
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Reduction/Hydroxide Precipitation

Reducing Agent: None

Treatment Agent: Lime (1.79)

(All results ppn unless otherwise noted)

Raw Treated Raw TCLP
Water Water Sludge |Extract

Volume 2000 ml 2.55¢

pH . . NM

Suspended Solids . NM

% Solids Iv

Hexavalent chrome . v

Arsenic . <0.5

Barium

Cadmium

Chromium

Lead

Mercury

Seleniun

Silver

b

Iron

Color

Turbidity

NM Not Measured
Iv Insufficient Volume
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Activated Carbon Treatment

Treatment of groundwater with activated carbon was
investigated with regard to hexavalent chromium removal.
Four variations were studied. These included:

Carbon/water ratios

Glass fiber vs. membrane filter

Contact time

Precipitation followed by carbon treatment.

Carbon/Water Ratios

Eight 200 ml aliquots of groundwater were mixed with
0-20g/100 ml of Calgon WPX pulverized carbon. Mixing was
performed in 250 ml Erhlenmeyer flasks with 1" stir bars.
Total mixing time was 2 hours after which the carbon was
allowed to settle. Samples were then filtered under vacuum
through a Whatman 934~AH glass fiber filter. Color in the
treated samples varied from a bright yeliow at the 1low
dosages, to a light blue/grey at high dosages.

The results indicate treatment down to a ievel of
approximately 1 ppm was possible, with 87% of the Cr*®
removed at the 2g/160 ml dosage. Total chromium analysis
confirmed our results, which are presented on pages # 25-27.

, It was theorized that some level of carbon bleed
through may have occurred which would explain the leveling
off at 1-2 ppm Crt®. A second study invelving filtration of
treated samples with 0.45 um membrane filters was proposed.

Carbon Treatment/Membrane Filtraticon

A duplicate study was performed using Gelman 0.45 um
filters following treatment. All other study procedures
remained constant.

Initial crt® data indicated much less treatment had
been achieved. This result was perplexing, if anything
treatment should have been no worse. Analysis for total
chrome in fact contradicted these data presented on pages #
28-30, and indicates similar treatment had been achieved.
our conclusion is there is no significant advantage between
filters, and the Crt® data was deficient.
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Contact Time

Although not proposed in the initial study oantline, it
was determined that contact time should be assessed. The
29/100 ml dosage was chosen. Contact time was varied
between 0 and 120 min. Results are presented on pages # 31-
33.

The Gelman 0.45 um filter was chosen for use. All
other study parameters remained constant.

The results indicated treatment progressed up to
approximately 75 minutes. Again, the limit of treatment was
in the 1-2 ppm range.

Precipitation/Carbon Treatment

The effect of pH precipitation followed by carbon
treatment was studied. An aliquot of groundwater was
treated with sodium hydroxide (NaCH) to a pH of 10. The
sanmple was mixed for 15 minutes and filtered through a 0.45
um nembrane filter. The pH was then adjusted to 7.0 with
nitric acid (HNOj).

The results of this treatment are presented on pages
# 34-35. Precipitation of metals at pH 10 appears to have
little effect on hexavalent chromium. The carbon treatment
did reduce crt6é levels by 57% at the 20 g/100 ml ratio.




General A Full Service Environmental Laboratory

Testing \X LABORATORY REPORT
Corporation Job No: R90/05470  Date: JAN. 10 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast van Der Horst Groundwater
5500 Main Street Carbon Isotherm
Williamsville, New York 14221

-

Collected : 12/18/90 P.O. #:

ANALYTICAL UNITS - mg/1

Samples | -001 { -002 | -003 | -004 ! -005 } -006 | -007 | -o08
Locations |0.0g {0.259 }0.50g |1.0g |2.0g |5.0g |10g |20g
| 7100ML | 7100ML | 7100ML }/100ML |/100ML {/100ML {/100ML }7100ML
Date Collected: [12/18/90  |12/18/90  |12/18/90 |12/18/90 |12/18/9C  [12/18/90 )12/18/93  |12/18/90
Time Collecteds |-- |-- |-~ {-- |-- S [-- |--

Turbidity, ntu 1.5 3.
Chromium, Hex 9.77 1.10

Chromium, Total 13.1 1.28

I I I I | ! | I
! | I I I I I I
I | | I | | I I
{ ! | i I } ] }
I I | l I I | I
{ f ! ! | } ! !
I I I I I I | |
I | | I I I | [
| | I I ! I I I
I | I I I I | |
I I ! [ I | I I
I l I I ! | I I
I I I I I I I I
I | I | I ! ! I
I | I I I I I I
I I I I I I I I
| | I I | ! I I

otherwise noted, analytical methodology hes been obtained from references as cited in 40 CFR, parts #136 & £26%.
in Rochesters 10145
in Rochester: 73331
in Hackensack: 02317
in Hackensack: 10801
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Laboék{ory Director
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General A Full Service Environmental Laboratory

Testing ~ LABORATORY REPORT
Corporation Job No: R90/05470  Date: JAN. 10 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast Van Der Horst Groundwater
5500 Main Street Carbon Isotherm
Williamsville, New York 14221

N W e

Collected : 12/18/90 P.O. #:

ANALYTICAL UNITS -~ mg/1

Sample: | -009
Location: [Raw

I I
! |
|water | |
| |
I |

Date Collected: 112/18/90
Time Collected: }--

Turbidity, ntu
Chromium, Hex

Chromium, Total

! I I | |
! I I I |
I | I | I
! | { I I
I | I ! I
| I ! I I
l I | I |
I | | I |
! | | | |
I I I | I
I | I | I
I I I | |
| | I | I
| I I I |
I | I I I
I | | I |
I I | I |

tnless otherwise noted, analyticel methodology has been obtained from references es cited in 40 CFR, parts #1346 & #261.
NY 10# in Rochesters 10145
NJ ID# in Rochesters 73331
NJ ID# in Hackensack: 02317
NY ID# in Hackensack: 10801

Ny % .
Labo ry Director
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CARBON ISOTHERM #1

Hex Cr

Carbon — Calgon WPX Pulverized
Filter — Whatman 934-AH Total Cr
pH — 7.5

Temp -~ 23 C
Contact Time — 2 hrs
Date - 12/18/90

grams carbon per 100 ml Sample
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General A Full Service Environmental Laboratory

Testing \X LABORATORY REPORT
Corporatlon Job No: R90/05544 Date: JAN. 14 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast van der Horst-
5500 Main Street Carbon Isotherm #2
Williamsville, NY 14221

Collected $ 12/26/90 P.O. #:

ANALYTICAL UNITS - mg/l

sample: { -062 | -003 | -004 j -005 } -006 | -007 | -008
Location: {0.0g/ |0.25g/ |0.5g/ |1.0g/ |2.0g/ |5.08/ |10g/
[100m! [ 10CmL | 100mL | 100mL |100mL | 100mL |100m!
Date Collected: [12/26/90  [12/26/98  |12/26/90  |12/26/98  |%2/26/98  |12/26/98  |12/26/90
Time Collected: j-- |-- |-- |-- J-- |-- |-~

I
0.15 | 0.25

1.5 | 0.15

I
4.74 }5.37

Turbidity, ntu 1.5 1.5 1.0 0.114

Chromium, Hex 10.1 1.5 9.7 7.03 6.91 4.99

Chromium, Total 18.2 17.6 14.3 1.4 7.32 3.87 2.49 2.00

| | | | I I
I | ! I | |
| I I I l | I
! { I ! I } !
I I I I I | I
! { I i | ! }
| I | | I I |
| I I I | I I
I I I I I I I
| I I | I | |
I | | I ! | !
I | I I | | |
I | I I | I I
I | I I I | |
I I I I I I |
I | ! I I I |
I I I | I | |

i
|
|
I
|
I
I
|
|
|
I
I

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #1356 & #261.
NY I1D# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ 1D# in Hackensack: 02317
NY ID# in Hackensack: 10801

il £ @7/

Labﬁf’atory Director




General A Full Service Environmental Laboratory

-~ Testing \X | L ABORATORY REPORT
Corporation Job No: R90/05544 Date: JAN. 14 1891

l Client: Sample(s) Reference:

_ Mr. Dennis Krause

l ERM Northeast Van der Horst-

~ 5500 Main Street Carbon Isotherm #2
Williamsville, NY 14221

l Collected : 12/26/90 P.0. #:
I ANALYTICAL UNITS - mg/1l
- Sample: | -009 H | | I | | I
Location: |20g/ H I | | | ! I
l | 100ml | | I I I | I
. Date Collected: |12/26/90 | | { | | | |
Time Collected: [-- | I I | | I |

(-’ '.' .
i

1

1

}

1l

1

]

(]

|

Turbidity, ntu 0.15
Chromium, Hex 6.52
Chromium, Total 1.6

- T ..

I
|
I
f
|
f
I
I
I
!
I
|
I
I
I
|
I

—_——— e e e s - — ———

I I I | | |
I I | I I |
| | | I I I
| ! I | | I
I I ! ] | [
I } | | I |
| I | | I |
| I | | ! I
l I I | ! I
| | I | I I
I ! | | I |
I I I I | I
I I | | | I
| | | I I I
I I | I I |
| | I | I I
| I I | I I

Unless otherwise noted, analyticat methodoiogy has been obtained from references es cited in 40 CFR, parts #1356 & #261.
NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ I1D# in Hackensack: 02317
NY 1D# in Hackensack: 10801

Ml Ef

Laborgsory Director
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CARBON ISOTHERM #2

Hex Cr

Carbon — Calgon WPX Pulverized
Filter — Gelman 0.45um Membrane Total Cr
pH — 7.5

Temp - 18 C

Contact Time — 15 min
Date - 12/26/90

grams carbon per 100 ml Sample




General A Full Service Environmental Laboratory

Testing \X LABORATORY REPORT
Corporatlon Job No: R91/00219 Date: JAN. 25 1991

Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast Van Der Horst
5500 Main Street Carbon Isotherm #3
Williamsville, New York 14221

i - t
G N e

Collected : 01/16/91 P.0. #:

ANALYTICAL UNITS - mg/1

sample: | =001 { -002 | -oo3 | -004 } -005 }.-808 | -007 | -008
Location: |30Min MF  }45Min MF  |45Min GFF |7SMin NF  |7SMin GFF |120Min MF  |QC Raw |Raw No
| I ! | | I | [Mix GFF
Date Collected: |01/716/91  [01/16/91  |01/16/91  ]01/16/91  |01/16/91  ]01/16/91  |01/16/91  |01/16/91
Time Collected: |-~ f-- |-~ -~ [-= |- |- f--

Chromium, Hex 2.73 2.77 2.66 1.82 2.07 5.61 5.12

I
|
|
i
i
i
I
|

I | I I | | I |
| | I ! I { i i
I | I | I | | |
| | | I I I I I
| I I | I | I I
I I I | | I I I
| I I | I I | |
I I | | I | | I
| I I I | I | I
I I I | I I I I
l I | | I I | I
I | I I | I I |
I | I I I I I I
I I I I I | | |
I | I | | I I I
I I | I I | | I
I I I I | | | I

otherwise moted, analyticai methodology has been obtained from references as cited in 40 CFR, parts #1356 & #2461,
in Rochester: 10145
in Rochester: 73331
in Hackensack: 02317
in Rackensack: 10801

'y wiR .

)

ngatory Director

0031




W R R W wmE ‘W ‘mh W

General

~Testing \Xx
Corporation

Client:

Mr. Dennis Krause

ERM Northeast
5500 Main Street
Williamsville, New York 14221

A Full Service Environmental Laboratory

Sample(s)

LABORATORY REPORT

Job No: R91/00219 Date:

van

Der Horst

JAN. 25 1991

Reference:

Carbon Isotherm #3

Collected : 01/16/91 P.O. #:
-
ANALYTICAL UNITS - mg/1
samples b9} 010 | ot o2 ! ! l
Location: |Raw No {120kin NO |aC 15Min  joC 15Min | t | |
|Mix MF |carb MB |GFF iMF | [ | |
Date Collected: [01/16/91  JOV/16/91  [01/16/91  {81/16/9% | | - |
Time Collected: [-- ee [-- - | | | |
Chromium, Hex 7.00 4.44 3.70 3.70

| |
| I
I I
I I
! !
I |
| |
| |
[ I
| I
| |
I I
I I
| !
| I
I I
I I

|
]
|
I
I
!
I
|
[
I
|
|
|
|
|
l
|

I
I
I
|
|
I
|
I
I
I
I
|
|
|
I
I
I

|
f
I
|
{
I
|
|
|
I
I
|
I
|
|
|
I

I I
f I
I |
| I
I |
| I
| I
| |
| I
| I
| |
I I
| I
| I
I I
| |
| |

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #26t.

NY ID# in Rochester:
NJ ID# in Rochester:
NJ ID# in Kackensack:
NY ID# in Hackensaek:

10145
73331
02317
10801

Latg’r"’atory Director

N9
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. CARBON ISOTHERM #3

| 20 Hex Cr
Carbon — Calgon WPX Pulverized —_—
Filter — Gelman 0.45 um Membrane
{ pH — 7.5
| 151 Temp - 29 C
| o Date — 01/15/91
| + Carbon Ratio — 2g/100ml groundwaters
|
O
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\
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&
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O | 1 |
0 30 60 90 120

Contact Time in Minutes
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' General % | A Full Service Environmental Laboratory

| esting \x LABORATORY REPORT
Corporation Job No: 1/00772 bate: 2122/

l Client: Sample(s) Reference:
Mr. Dennis Krause
ERM Northeast ‘Van Der Horst Groundwater

i 5500 Main Street Carbon Isotherm #4

Willimsville, NY 14221

2/20/91 P.O. :
Collected 20/ i
E— - -
ANALYTICAL UNITS - g¢/L
Sample: -004 -002 | -003 ) -004 | -005 ¢ -006 -007 -008
Location: 0.0 g 0.25g | 05g ) 1.0g¢ 2.0 g 5.0 g 1049 20 g

Date Collected:
Time Collected:

2/20/91) 2/20/91 | 2/20/91 | 2/20/9% } 2/20/9% | 2/20/91 2/20/91 4 2/20/91

| ! !
: /100 m1 : /100 m | /100 m} | /100 m : /160 m1 I /100 ml I /100 m1y /100 m1
I | !
I I | I | I I I

Chromium, Hex 4.6 4.1 3.8 4.1 3.0 2.3 1.7

I I I | | I
| I I | I |
| | I I I I
| | ! I I |
I | | | | |
I I I | I I
| | I | | I
I I I ! I I
I I | | I I
| | I I I I
I I | I | I
| ! I I I I
I I | I I I
I | I | I I
I I I I | |
| I I I I |
| I | I I I

Unless otherwise noted, analytical methodology has been cbtained from references as cited in 40 CFR, parts #136 & #261.
NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ ID# in Hackemsack: 02317
NY ID# in Hackemsacks 10801

Laboratory Director

- 002
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CARBON ISOTHERM #4

Carbon — Calgon WPX Pulverized

Filter — Gelman 0.45um Membrane

pH — 7.0

Temp — 20 C

Contact Time — 2 hrs

Date — 02/20/91

Treatment — Precipitation at pH 10, followed H
fliltration and neutralization

&
2
&
o
-
-
<
on
&

1 1 1

5 10 15
grams Carbon per 100 ml Sample




Soil Solidification/Stabilization

Solidification of soils for the purpose of stabilizing
metal contaminants was investigated. Lime, 1lime/ferrous
sulfate, and lime/fly ash were studied. A review of common
literature regarding composition of mortar, concrete and
cements indicated that in general a 3:1 ratio of soil to
binding agent appeared favorable. Other ratios of 4:1 and
2:1 were studied. 100 ml of water was added to each
mixture. :

Procedure

1. 1 Kg of each soil type (MW-5 and MW-3) was removed and
placed in a large stainless steel bowl. The samples
were thoroughly mixed.

200,300 and 400g of each soil was transferred to a 1/2
gallon plastic container which had been cut in half.

100 ml DI water was added to approximately 100 hydrated
lime and mixed.

The lime/water slurry was then added to each of the 6
soil aliquots and mixed.

Mixtures were covered with paper towels and allowed to
cure for 48 hrs.

Above steps were repeated using lime/ferrous sulfate
(1:1) and lime/fly ash (3:1) mixtures.

Each mixture was submitted for total metals and TCLP
metals analysis.B

Results

The results of each treatment are presented on pages
# 41-46.

Photographs of the mixtures after curing (pages # 37—
38)are provided on the following pages. In general, each
mixture dried well and produced a crumbly solid.

The lime/ferrous sulfate mixtures appeared to yield the
best stabilization for both soils, particularly with respect
to chromium and lead immobilization. Little difference is
seen between the 3 ratios used, and further investigation is
required to determine the minimum amount of Lime/FeS0O,
required.
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SOIL #1 PLUS FLY ASH/LIME
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General % A Full Service Environmental Laboratory

Testing

LABORATORY REPORT

Corporatlon Job No: R91/00356 Date: FEB. 12 1991

Client:
Mr. Dennis Krause -
ERM Northeast
5500 Main Street
Williamsville, New York 14221

Collected ¢ 01/25/91

Sample(s) Reference

Van der horst-Lime & Fly
Ash

P.O. #:

ANALYTICAL RESULTS =~ ug/g Wet Wt.

Sample: | -001 | -002 I
Location: |Lime {Fly Ash |

| I l

Date Collected: 10t/25/91  {01/25/91 J
Time Collected: - |

I I
{ |
I |
| |
| I

Arsenic

Barium

Cadmium, Total '
Chromium, Total

Iron, Total

Lead, Total

Mercury, Total

Selenium, Total

I }
| |
} {
} {
I |
| f
f |
} {
Silver, Total . { {
I I
I |
| I
| |
I |
| I
| I
| I
| I
I I
I |
I I

|
I
!
{
{
i
!
!
|
I
I
!
|
I
I
I
I
I
I
|
I

!
I
I
|
|
!
|
|
I
I
I
|
I
|
I
I
I
I
I
|
I

Unless otherwise noted, analytical methodology has been obtained from references as cited in 40 CFR, parts #136 & #261.

NY ID# in Rochester: 10145
NJ ID# in Rochester: 73331
NJ 1D# in Hackensacks 02317
NY ID# in Hackensack: 10801

W{P&f

Hgﬁbratory Director
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Soil Solidification/stabilization
(Arsenic)

All results in ppm
Lime i

Additive

Soil

Mix.

111

200

11.8

111

300

6.2

111

200

111

300

111

g
g
111 g
g9
g
g9

g
g
400 g
g
g
g

400

L¥Lime/Ferrous Sulfaté‘]

Additive

Soil

200 g

300

400

200

100

300

100

400

[Lime/Fly As;]

} Additive

120

120

120

120

120

g
g
g
g9
g
120 g




Soil Solidification/Stabilization

(Barium)
All results in ppm

Lime I

Additive Soil Raw Mix TCLP
111 g 200 g 149 91 1.7
111 g 300 g 149 375 2.2
111 g 400 g 149 153 2.7
111 g 200 g 3280 1070 1.8
111 g 300 g 3280 1320 1.6

[ 111 g 400 g 3280 816 1.4

Lime/Ferrous Sulfate

Additive Soil Raw Mix TCLP
100 g 200 g 149 106 0.22
100 g 300 g 149 136 0.31
100 g 400 g 149 139 0.34
100 g 200 g 3280 150 0.80
100 g 300 g 3280 <10 0.83

| 100 g 400 g 3280 288 1.0

Linme/Fly Ash]

Additive Soil Raw Mix TCLP
120 g 200 g 149 124 2.0
120 g 300 g 149 126 1.6
120 g 400 g 149 129 2.6
120 g 200 g 3280 1860 1.3
120 g 300 g 3280 1610 0.99
120 g 400 g 1 3280 1730 0.99

00042



Soil Solidification/Stabilization

(Chromium)

: All results in ppm

Lime

Additive Soil Raw Mix TCLP
111 g 200 g 392 97 <0.10
111 g 300 g 392 2150 0.11
111 g 400 g 392 273 0.16
111 g 200 g 11,800 5560 23
111 g 300 g 11,800 6960 22
111 g 400 g 11,800 7610 31

Lime/Ferrous Sulfate

Additive Soil Raw Mix TCLP
100 g 200 g 392 154 <0.10
100 g 300 g 392 278 <0.10
100 g 400 g 392 271 <0.10
100 g 200 g 11,800 6080 1.8
100 g 300 g 11,800 7200 2.1
100 g 400 g 11,800 6140 1.6

Lime/Fly Ash

Additive Soil Raw Mix TCLP
120 g 200 g 392 1040 0.22
120 g 300 g 392 192 0.15
120 g 400 g 392 205 <0.10
120 g 200 g 11,800 5220 14
120 g 300 g 11,800 6550 17
120 g 400 g 11,800 6430 18




[

Soil Solidification/Stabilization

(Hexavalent Cr,

Water Soluble)

Lime All results in ppm

Additive Soil Raw Mix TCLP
111 g 200 g 66 5.3 -
111 g 300 g 66 6.2 -
111 g 400 g 66 8.7 -
111 g 200 g 943 360 -
111 g 300 g 943 360 -
111 g 400 g 943 740 -

Lime/Ferrous Sulfate

Additive Soil Raw Mix TCLP
100 g 200 g 66 <1.0 -
100 g 300 g 66 5.0 -
100 g 400 g 66 <1.0 -
100 g 200 g 943 14 -
100 g 300 g 943 21 -
100 g 400 g 943 10 -

Lime/Fly Ash

Additive Soil Raw Mix TCLP
120 g 200 g 66 10 -
120 g 300 g 66 3.7 -
120 g 400 g 66 7.9 -
120 g 200 g 943 170 -
120 g 300 g 943 320 -
120 g 400 g 943 450 -

00044
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Soil Solidification/Stabilization

(Lead)
All results in ppm

Lime

Additive Soil Raw Mix TCLP
111 g 200 g 258 55 0.12
111 g 300 g 258 29 <0.10
111 g 400 g 258 119 <0.10
111 g 200 g 8960 5410 30
111 g 300 g 8960 5400 23
111 g 400 g 8960 6530 5.6

Lime/Ferrous Sulfate

Additive Soil Raw Mix TCLP
100 g 200 g 258 81 <0.,10
100 g 300 g 258 115 <0.10
100 g 400 g 258 123 <0.10
100 g 200 g 8960 4880 <0.10
100 g 300 g 8960 5510 <0.10
100 g 400 g 8960 5570 <0.10

Lime/Fly Ash

Additive Soil Raw Mix TCLP
120 g 200 g 258 S7 0.19
120 g 300 g 258 98 <0.10
120 g 400 g 258 80 <0.10
120 g 200 g 8960 4810 13
120 g 300 g 8960 4600 <0.10
120 g 400 g 8960 4210 <0.10

0045



Line

(Mercury)

All results in ppm

Soil Solidification/Stabilization

Additive

Soil

Raw

Mix

TCLP

111 g

200

<0.10

<0.002

111

300

<0.10

<0.002

111

400

<0.10

<0.002

200

<0.10

<0.002

111

300

<0.10

<0.002

g
g
111 g
g
g

111

400

<0.10

<0.002

Lime/Ferrous SulfateﬂI

Additive

Soil

TCLP

100

200 g

0.008

100

300

<0.002

100

400

<0.002

100

200

<0.002

100

300

<0.002

100

400

<0.002

Lime/Fly Asgj

Additive

TCLP

120 g

<0.002

120

<0.002

120

<0.002

<0.002

120

<0.002

120

°f
g
120 g
g9
g

<0.002
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VIIX.

Soil Washing

Removal of metals contaminants using various wash

solutions was investigated. The wash solutions chosen were:;

Deionized Water
TCLP Extraction Fluid
5% EDTA Solution

. 5% HNO3 Solution

. 2:1 EDTA/HNO; Solutions

Procedure

1.

1.2 Kg of the high contaminant soil was weighed out
into a large stainless steel bowl and mixed.

200 g of mixed soil was placed into each of 5-1000 ml
beakers.

400 ml of each wash solution was added to 1 of 5
aliquots.

Slurries were mixed thoroughly using a small stainless
steel spatula.

Temperature and pH were measured in each slurry.

Each Slurry was mixed at 15 minute intervals for a
period of 2 hours.

At the end of 2 hours each aliquot was transferred to a
4" diameter ceramic Buchner funnel and dewatered under
vacuum through a glass fiber filter.

Filtrates were then re-filtered through a 0.45 unm
membrane filter.

Filtrates and washed soils were processed for analysis.




Soil Washing Study

Arsenic

Washed Total Wash
Raw Soil Removal Water

mg/200g mg/200g mg/400ml

Deionized Water <0.02

TCLP Extraction Fluid <0.02

5% EDTA Solution . <0.02

5% HNO5 Solution 0.033

2:1 EDTA/HNO; Solutions <0.02




Soil Washing Study

Barium

Washed
Soil

Total
Removal

Wash
Water

mg/200 g

ng

mg/400 ml

Deionized Water

23

TCLP Extraction Fluid

32

5% EDTA Solution

25

5% HNOj3 Solution

2:1 EDTA/HNO3 Solutions




Soil Washing Study

Chromium (Total)

Raw

Washed
Soil

Total
Removal

Wash
Water

mg/200g

mg/200g

ng

ng/400ml

Deionized Water

2360

1506

4'4

TCLP Extraction Fluid

2360

1852

4.4

5% EDTA Solution

2360

1676

89

5% HNO3 Solution

2360

192

56

2:1 EDTA/HNC5 Solutions

2360

1776

16
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Soil Washing Study

Chromium (Hexavalent)

Raw

Washed
Soil

Total
Removal

Wash
Water

mg/200qg

ng/2009g

ng

ng/400ml

Deionized Water

189

40

1.6

TCLP Extraction Fluid

189

38

.3

5% EDTA Solution

189

8.6

4.4

5% HNO3 Solution

189

30

2:1 EDTA/HNO3 Solutions

189

20




Soil Washing Study

Lead

/

Washed Total Wash
Raw Soil Removal Water

mg/200g mg/200g ng mg/400ml

Deionized Water 1792 1182 0.08

TCLP Extraction Fluid 1792 1370 0.02

5% EDTA Solution 1792 676 14.6

5% HNO; Solution 1792 886

2:1 EDTA/HNO; Solutions 1792 966




Soil Washing Study

Mercury

Washed Total Wash
Raw Soil Removal Water

mg/200 g [mg/200 ng/400 ml

Deionized Water 0.07 <0.02 <0.0003

TCLP Extraction Fluid <0.02 <0.0003

5% EDTA Solution <0.02 0.0021

5% HNO3 Solution <0.02 0.0005

2:1 EDTA/HNO5 Solutions <0.02 0.0003
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Dual Soil Washing

(5% EDTA Solution)

ug/g ug/g mg/L

Raw Washed Wash
Soil Soil #1

Chromium
Total 11,800 6170 229

Chromium
Hexavalent 943 10

Barium 3280 4.7

Lead 8960 317

Mercury 0.363 0.0017 0.6008

Arsenic 23.2 <0.05 <0.05

Iron NM 12

pH NM 5.2

% Solids . NM

NM = Not Measured

~
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VIII.

Conclusions

Sodium metabisulfite and ferrous sulfate are both
effective reducing agents for the treatment of hexavalent
chrome. Sulfur dioxide was more difficult to handle in the
lab and did not completely reduce Cr*® at the levels used.
Reducing agents must be used in excess of the theoretical
optimum.

Of the various reduction/precipitation options, sodium
metabisulfite and 1lime produced the best groundwater
treatment when compared with sludge volume and toxicity.
Sodium hydroxide did not effectively reduce chromium levels,
with the exception of the NaOH/FeSO, trial. This, however,
resulted in a sludge which did not pass toxicity analysis.

Carbon treatment of groundwater to achieve Cr*® removal
appears favorable. Trials were performed using two
different filter types, over a variety of time intervals,
and with different amounts of activated carbon. Glass fiber
(1.5 um) and membrane (0.45um) filters were equally
effective. The minimum carbon to groundwater dcosage 1is
2g/100 ml. The minimum contact time is 75 minutes.

Precipitation of metals with NaCH at a pH of 10, prior
to carbon treatment, did not result in improved Cr*é
treatment. ‘

The solidification of scils, for the purpose of
stabilizing metals, was best achieved using Lime and ferrous
sulfate. The optimum additive +t¢ so0il ratic was not
determined, since each used 1in this study was egually
effective. The resulting mixtures all cured well and
yielded a workable composite.

The soil washing study did not yield good results with
the solutions employed. No one wash solution was effective
in treating all metals involved. Also, rather than
recovering the metals in a soluble form in the wash water,
it appears they were recovered as particulates during
filtration. Further study is suggested.




CALGON CARBON CORPORATION  P.O.BOX717  PITTSBURGH, PA 15230-0717  (412) 787-6700

TWX: 6711837 CCC PCH

FA 32 47876825
January 25, 1991

Mr. Marshall Shannon
General Testing

710 Exchange Street
Rochester, NY 14608

Dear Mr. Shannon,

Attached, per your request, is a copy of a published
article by Polaroid Corporation on the use of activated
carbon for the removal of hexavalent chromium from water.
I hope this will be useful.

Very truly yours,

CALGON CARBON_CORPORATION

Y T

Alan J. Roy, M?;Z;er
Technical Service
AJR:mpk

Attachment
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INTRODUZTION

Several years agd>, ir preparation for anticipated environmental regulations,
PolaroiZ Corporation condusted 2 survey of its existing manufacturing operations in
an atte=pt to identify em=ronzenial emissions in the zreas of agueous discharge,

airborn release, and surface water rumoff. Subsequent to this preliminary survey,

_state-o=-the-art technologies were investigated, and the applicability of these various

technologies to these ecissions was evaluated.

At the present time the major potential trouble spots within the range of
manufacturing sites have been identified and these items are béing dealt with where
possible by improved canufzcturing techniques to reduce the discharge of pollutants or,
where '"end of pipe" treziment is needed, by processes such as precious metal recovery,
solvent Tecovery, and thermal oxidation. Concurrently, fzcilities havingllower volumes
of waste cdischarge azre being studied so as to enable appropriate action to be taken as
the cajor environmental cleasup elfort continues. Included in this list of manufacturing
cites is the Polavision Fiim Manufacturing Plant which discharges a number of streams of
both vacying size and copposition. It is the purpose of this paper 1o center attention

on one aspect of the waste discharge from this facility.

BACKGROUND,

/

The Polavision Film Plamt manufactures the film for the Polavision instant

movie system. At the heart of the system is a cassettee containing super 8ma film and

the nec#ssary chemicals foz processing the film. The film base consists of an additive
color screen of miscroscopic Ted, gTeen, and blue lines which has been overcoated with

various photographic layers. (The details of the structure have been described more

extensively by Dr. Edwin H. land at the Annual Conference of the Society of Photographic

Scientists and Engineers oa May 5, 1978.)




.

v

The manufacture of the microscopic additive color screen consists of sequen-
tiz2lv exposing a thin dichromated gelatin layer, washing off the unexposed gelatin,
ané finally dying the recaining hardened line. This process is repeated ihree

zina=s to generzte the full structure of the tri-color screen.

The washing steps of this process are the ones on which attention has been
focused as regards pollution'control. The washing steps generate a 130 gallon per
pirmate stream having 2 hexavalent chiomium concentration of approximately 6 ppm.
Cur—ent regulations require that discharge of hexavalent chromium be held to less
thzn 0.1 ppm and total chromium to less than 1.0 ppm. For this reasom, a major

sti2y was undertaken to define the most effective means of waste treatment prior to

discharge to the mmicipzl sanitary sewer system.

PREZIMINARY PROPOSAL

The Film Plant wzste discharge svstem prior to construction of the chromium
reroval facility is shown schematically in Figure 1. Waste streams generated by the

Film Plant were mixed in a sump and pH adjusted prior to final discharge.

A preliminary engineering study was undertaken to develop an appropriate
treztpent scheme for the plant waste streams as shown in Figure 1. For this study,
the zssumption was made that all waste streams would be mixed and then treated by
stzndard methods which involved chemical additions to effect reduction of the hexa-
valent chromium, with subsequent pH adjustment, precipitation, filtration, and sludge
hardling. Due to the high hydraulic load and relatively low contaminant concentration

“the cost for construction of such a treatment facility was estimated to be $1.7 million

Because of the high capital expenditure, as well as the antigipated operating
costs, an alternative strategy was sought. One alternative was t§ treat various portic
of <he total waste strezm separately and utilize more specialized technologies for
treatment of the pollutants in the waste stream. By adopting this strategy, it was

hored that both economic and operational advantages could be realized.
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Towards this e=d, Polaroid contractied Lancy Laboratories to investigate the
avzilable alternatives Zor the treatmen:t of the gelatin/hexavalent chromium stream.
Concurrently, PolaroiZ continued its own investigztions into this waste freatment
problem. Below are described the various technolegies considered by both lancy and
Poiaroid, the pethodology behind the final decision made &s regards the selection of

ca=bon adsorption 2s z treatment method and the performance of the installed treatment

systen to date.

ALTERNVATIVES CONSIDZR=D BY LANCY LABORATORIES

Lancy Lzborato-ies was retained by Polaroid to develop a treatment method
for wastes cont2ining hexavalent chromiium. Lancy elected to concentrate on three
potentially vizble 2lzemnatives after reviewing severzl available methods. These
included:

1. Chemical reduc=ion and separatiom using sodiux metabisulfits as the reducing
agent.

Chemical reducZion and separation wsing ferrous sulfate as the reducing agent.

Direct carbon zdsorption of the hexavalent chromium

Basic flow schemztics for each of these zre shown in Figures 2, 3, 4. The
first two methods are mere closely representative of the ''standard" treatment initial
considered by Polaroic. The difference between these two is that sodium metabisulfit
treétment requires one azdditional pR acdjustment step as comparéd to the ferrous sulfea
treatment. However, the ferrous sulfate treatment results in the generation of a lar
quantity of sludge an ferric ion discharge. Both capital and operating costs for

either of these processing methods were approximately the same and-are summarized lat

in Table 1.

The use of carbon adsorption as a means of removing the hexavalent chromium
was a movel approach proposed by Lancy. The system envisioned, as shown in Figure 4,

utilized the carbon for adsorption of the chromium, believed to occur by reduction




of the hexavalent chromium to s trivelent chrosmium form, with subseguent adsorption
of the trivzlent form. After exhaustion of the -zrbon adsorption capacity, the
cacbon woulc be regenerated by treatmanz with sulfuric scid. The regeneration acid

then would Se pH adjusted to precipitste the chosomium, with final removal of the

- e s

sludge by filtration.

The »reliminary orocess conceptualizstion of the carbon system was made
sfter extensive laboratory scale expe-iments we-e conducted. Both capital and
operating costs, for the system were estimated tc be lower than either of the more
stendard treatment_methods. For this reason, Lzncy recommended that a piiot study
be conducted to answer any remaining questions regarding scale up and extended

operation o7 the system.

-y TS S .

ALTERNATIVES CONSIDERED BY POLARGID

Poleroid investigated two alte-nztive processing methods not considered by
Léncy:

1. Anionic Exchange

2. tlectrochemical Treatment

The anionic exchange method utilized anionic resins in place of carbon in
an adsorption system. These resins offared the use of known technology for the
removai of chromium from waste water. However, an economic comparison of resin
use with carbon use indicated that ths operating costs for the resin system would
be significantly higher than those of 2 carbon system. For this reason, no pilot

scale work was conducted with such a system.

The electrochemical treatment system wtilized the ANDCO Chromate Removal
System manufactured by ANDCO, Inc. The process, shown in Figure 5, involved electro~

chemical addition of ferrous ions to the waste stream to reduce the hexavalent

!
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chroniu~ to 2 trivalent form. Subsequently, polvelecirolyte would be sdded to

flo-zulzte the ferrous and chromium hvdroxice produced. Floc concentration was

effected by clsrification and centrifugation to produce a sludge for disposal. The

capital and operating costs of this system appesred to be attractive when compared

to those of the regenerative carbon adsorption system, and the system was a technology

that was glready in use in industry. For these reasons, it was decided to conduct s

pilot study of the A\DCO system in conjunction with the carbon sdsorption pilot study.

RESULTS OF PILQT STUDIES

R)

B)

Electrochemical Treatment

Pilot operation>of the ANDCO system revezaled two important technical problems
unique to tﬁe Polaroid spplitation. Firstly, the conductivity of the municipal
wzter supplying the Film Plant was extremel} low, which resulted in poor perfor-
mance of the electrochemical portion of the process. The proposed solution te

this problem was the use of a significantly larger electrochemical unit with

more power capacity to overcome the low conductivity. However, this solution was
accompanied by an associated higher cost of the larger unit. Secondly, the presenc
of gelatin in the stream appeared to interfere with the flocculation step. This
problem raised questions about the ultimate quality of the effluent from the treat-
ment system and thus terminated our consiceration of this technology's applicabilit
Carbon Adsorption System

During the pilot study, two operational perameters were found to have 8 ma jor
effect on successful operation of the carbon system. These are:

1. pH of the feed stream to the carbon bed.

2. Pre-filtration of the feed stream to the carbon bed.

The pH zdjustment is necessary to extend the life end increase the capacity of

the csrbon. If pH adjustment to less than 5.0 is not made, bed breakthrough occurs

5-6 times more quickly then with edjustment. The pre-filtration of the feed is

-5-
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recuired to prevent hydraulic foulinc cf the bed. Although the gelatin/chromium
wzste strez" is geﬁerated by wash-off of unexsosed gelatin, there apparentlv exists
se=e amount of inscluble gelatin in the strezw, This filterable gelatin results in

plugging of the bed.

After these two problems were zddressed during the pilot study, system
opesration resulted in e hexavalent chromium comcentration in the carbon bed effluent
of less than'0.1 mg Cr+6/liter until bed breakthrough occurred at a loading of approxi-
mscely 50 mg Cr*é/gram of carbon. The operation of the system required minimal
op=rator involvement, other than perisdis prefilier changes and monitoring, and has

fu_ly suppoc-ted the results predicted by the bench scale tests for operational aspects

of the system.

FI'AL SYSTE“ CONFIGURATIDN

In light of the technical success of the pilot study, Polarcid conducted a
mo-e indepth economic analysis of the proposed carbon system. This analysis revealed
that the regenerative carbon system would be more economical than the othef technolo-
gies considsred. A more significant finding, however, was that utilization of the
ca~bon on & once-through disposal mode, 3s opposed to a regenerative mode resulited
in both lower capital and operating costs. These lower costs were achieved due to
the eliminztion of chemicals and equiprent nesdad to handle the regeneration chemicals,
anc to the Teasibility of installation of the system into an existing structure, as

opposed to the construction of a building solely for the waste treatment system.

-
.,,

Aft=r concluding that a single usage carbon system should be utilized in
this spplication, the means of implementing this decision had to be defined. The
most obvious method would be to carry out design and construction of the system as

envisioned. However, the alternative chosen was that of contracting a Carbon Service




Wl e  am eax =

_ /- - ',-\ -

NN W W

Agreeme~t with Cslgon Corporation. The primary components of the agreement included
the lease of &n adsorber system, supply of anticipated carbon reduirements. carbon
handling anc cisposal service and maintenance suppori in the event of mechanical or
process protlems. This choice had the advanisges of reducing the capital requirement
and eliminating Polarocid lsbor involvement in cacbon handling and disposal. The
system configuration es installed is shown in Figure 6. It can be seen that capital
outléy by Pcleroid was ;eqqired to provide pH acjustment and pre-filtration of the
feed to the ad§o:ber. However this portion of the system would have been required
whether os not the system was leased. The sdsorder vessel and piping asssociated with
carbon charcing and removal were supplied by Calgon as & package. The cost informa-
tion relztec to installation and operztion zre shown in Table 1 and are discussed

below.

SYSTEM PERFORMANCE

Transfer of the technology from the pilot scale to the full scale system
proved to be straight forward. The system has been in operation for approximately

10 weeks and no performance problems have been encountered. The concentration of

hexavalent chromium in the discharge has remained below our detectability limit of

0.05 ppm du-img operation, and the loading achieved to date is ap:roximately 3 mg
Cr+6/§ram cerbon. The use of a single adsorber corresponds to appropriate sizing
based pn the pilot work, and final chromium loadings are expected to reach the 50 mg

Cr+649ram carbon level mentioned sbove without problem.

L d
-

) It should be noted that greater effective utilization of the carbon would be

possible if a two adsorber system in series were employed. In this case initial

breakthrough of the first bed would be captured by the second bed during which time
I}

the first bed would continve to adsorb chromium above the 50 mg/gr level.  Carbon

in the firs® bed would then be replaced with the beds alternated such that the fresh
bed became the final bed. The choice ‘is an economic one and depends on Chromium

discharge rates and the edditional cost of the second adsorber bed.

-7-




SUMMARY

Tsble 1 summarizes the Systems considsred during this engineering study.
All costs shown are normalized to end-of-1980 values to insure consistency for
comparison. The table can be separated into two general categories: 1) More

"standard" ireatment methods, 2) "Non-Standard" treatment methods.

Under the category of standard methods (Methods 1,2,3) which involve chemical
addition and mixing to reduce the hexavalent shromium it can be seen that Method 1,
the préliminarg engineering design involving treatment of all Film Plant waste
streams in a single treatment facility, resultec in capital costs that were signifi-
cantly higher ithan other methods considered, and operating costs which were somewhat
hicher than other methods. Segregation of the gelatin/hexavalent chromium waste
stream, =2s considered in Methods 2 and 3 reduced capital costs by more than half but
still involved operating costs which were comssrsble to those of Method 1. The
primery difierence between Method 1 and Methods 2 or 3 was a reduction iﬁ the waste
st~eam volume to be trested and not in the amsunt of sludge generated during treat-

ment.

The most significant reduction in estimated cost was realized by the consider-
ation of more "non-standard" treatment methoCs. The electrochemical system is
included in this category because of the mechanism for the sddition of a chromium .
reducing agent. This addition is carried out by electrochemical addition of ferrous
jions in a single compact unit instead of by first pH adjusting and then mixing and
reacting of chemicals in several vessels. As was mentioned sbove, however, due to
unusally low water conductivity and the presence of gelatin which apparently inhibited
flocculation and settling of the waste materials, the electrochemical system was not

chosen although the costs involved were attrective.

-8-
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The —zgenerative carbon system hzd an essocizted capital cost somewhat lower
than the mcre "standard" methods and a= annuzl operating cost approximate;y one
helf of the ”standard”mathodg. However, z major drawback of the system was the
rejuirement of sludge handling snd disoosal techniques similar to the “standarg®
methods. Tne concept of single usage carbon eliminsted this drawback and led to

.even grester economy than with a regenerstive system. This economy resulted from

8 reduction in capital cost for regenerative chemical end sludge handling equipment ,

The last remaining drawback of the carbon sosorption svstem, that of carbon
handling ard disposal, was addressed by the carbon service agreement. This option
provided severzal aavantages over construction and maintenance of a Polaroid owned
carbon adscrbér. In general,‘the contracting of the carbon service agreement pro-
vided the following: .

1. Minimization of capital outlay.

2. HBlimination of carbon black ss a potential Film Plant contaminant.

3. Fssured carbon supply.

4, Carbon disposal expertise viz secure landfill,

These edvantages more than offset the higher operating expense associsted with
the system and resulted in implementstion of the single usage carbon treatment tech-

nology.

CONCLUSION

The evelution of the treatment method implemented by Polaroid for the gelatin/
hexavalent chromium described, involved a significant research and development effort
as well as an evaluation of available technology. The final system is an economical
and operationally passive one which requires minimum operator involvement, and is
believed tc represent state-of-the-art in this application. In addition, it is

expected tc provide dependable performance and eliminate the potentisl adverse

environmental impact from the waste stream treated.

9.
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As wes noted, the development of the solution to the waste discharge problem
tc=scribed requirea a3 substantial investment of time and effort.’ In retrospect,
t-is investment was well spent, in that s high level of success was achieved and
the informastion gained may be applicable to other envirqnmental pollution problems
in verious sectors of industry. It is the utilization of such new technology, when
incorporated into either new or planned facilities, that will allow maximization
o7 investment resourcés available and will provide effective pollution abatement

for the future.




SUMMARY OF COSTS FOF. TREATMENT SYSTEMS CONSIDERED

COSTS*

ANNUAL
TPEATMENT SYSTEM CAPITAL OPERATING COMMENTS

"'STANDARD™ FOR ALL $1,700,000 £122,000
PLANT ErFLUENT

SODIUM METABISULFITE 720,000
FERROUS SULFATE 730,000
ELECTROCHEMICAL 540,000 EFFLUENT QUALITY UNCERTAI
nzcs.\-:_mn'vz CARBON 670,000

SINGLE USAGE CARBON

CONSTRUCTED 250,000

LEASED 140,000

*END OF 1680 BASIS
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FIGURE 5
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REGENERATIVE CAR3ON ADSORPTION SYSTEM
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FIGURE 6

SINGLE USAGE CARBON ADSORPTION SYSTEM
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APPENDIX C
Detailed Analysis Evaluation Summaries




ACTIVATED CARBON TREATMENT AND DISCHARGE YO POTU

Analysis Factor

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Basis for Evaluation During Weight
Detailed Analysis
1. Compliance with chemical-specific Meets chemical specific SCGs 'such as ground Yes X 2.5
SCGs. water standards. No 0
2. Compliance with action-specific SCGs. Meets SCGs such as RCRA minimum technology Yes X 2.5
standards. No __ 0
3. Compliance with location-specific Meets location-specific SCGs such as wild and Yes _X_ 2.5
SCGs. scenic Rivers Act. No ___ O
4. Compliance with appropriate criteria, The alternative meets all relevent and Yes X 2.5
advisories and guidelines. appropriate Federal and State guidetines that No __ 90
are not promulgated.
TOTAL (Kaximm = 10) 10



ACTIVATED CARBON TREATMENT AND DISCHARGE YO POTV

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Technical Feasibility

a. Ability to construct technology. i) WMot difficutt to construct.
No uncertainties in
construction.

Somewhat difficult to construct.
No uncertainties in
construction.

Very difficult to construct
and/or significant uncertainties
in construction.

Reliability of technology. i) Very reliable in meeting the
specified process efficiencies
or performance goals.

Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

Schedule of delays due to i) Unlikely
technical problems.

Somewhat likely

Need of undertaking additional No future remedial actions may
remedial action, if necessary. be anticipated.

Some future remedial actions may
be necessary.

Subtotal (maximum = 10) Winimm Required Score = 7

2. Administrative Feasibility

a. Coordination with other agencies. i) Minimal coordination is
required.

Required coordination is normal.

Extensive coordination is
required.

Subtotal (maximum = 2)

3. Availability of Services and Materials

a. Availability of prospective Are techmnologies under
technologies. consideration generally
commercially available for the
site-specific application?

Will more than one vendor be
available to provide a
competitive bid?




ACTIVATED CARBON TREATMENT AND BISCHARGE TG POTW

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During
Detailed Analysis

Weight

b. Availability of necessary equipment i) Additional equipment and
and specialists. specialist may be available
without significant delay.

Subtotal (maximum = 3)

TOTAL (Kaximamm = 15)




ACTIVATED CARBON TREATMENT AND DISCHARGE TG POTW

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

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

Permanence of the remedial o Will the remedy be classified as permanent in
alternative. accordance with Section 2.1(a), (b), or (¢c),

(If answer is yes, go to Factor 3.)
Subtotal (maximum = 5)

2. Lifetime of remedial actions. o Expected {ifetime or duration of
effectiveness of the remedy.

Subtotal (maximum = 4)

3. Quantity and nature of waste or i) Quantity of untreated hazardous
residual left at the site after waste left at the site.
remediation.

Is there treated residual feft at
the site? (If answer is no, go te
Factor 4.)

Is the treated residual toxic?

Is the treated residual mobile?

Subtotal (maximum = 5)

4. Adequacy and reliability of controls. 1) Operation and maintenance
required for a period of:

Are environmental controls _
required as a part of the remedy .5
to handle potential problems? (If

answer is no, go to ®iv®)

Degree of confidence that Moderate to very
controls can adequately handle confident _ 1

potential problems. Somewhat to not
confident ___ O

Relative degree of long-term Minimum
monitoring required (compare with Moderate
other remedial alternatives Extensive
evaluated in the Detailed

Analysis).

4
1
0

X

Subtotal (maximum = 5)

TOTAL (Maximum) = 15)




Alternative 1

PROTECTION OF HUMAN HEALTH AND YHE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. (If
remediation. answer is yes, go to the end of the Table.)

TOTAL (Kaxisnss = 20)

2. Human health and the envircnment i) Is the exposure to contaminants via air
exposure after the remediation. route acceptable?

Is the exposure to contaminants via
groundwater/surface water acceptable?

Is the exposure to contaminants via
sediments/soils acceptable?

Subtotal (maximuss = 10)

3. Magnitude of residual public i) Health risk % in 1,000,000 __

health risks after the remediation. i1) Health risk % in 100,000

Subtotal (maximus = 5)
4. Magnitude of residual i) tess than acceptable
environmental risk after the
remediation. ii) stightly greater than acceptable
iii) Significant risk still exists

Subtotal (maximum = 5)

TOTAL (Maximm = 20)

5

_ 2




ACTIVATED CARBON TREATHENT AND DISCHARGE 7O POTW

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

Analysis Factor

(Relative Weight = 15)

Basis for Evaluation During
Detailed Analysis

1. Volume of hazardous waste reduced
(Reduction in volume or toxicity).

Subtotal (maximum = 12)
(1f subtotal = 12, go to 3)

2. Reduction in mobility of
hazardous waste.

Subtotal (maximusm = 5)
3. Irreversibility of the

destruction or treatment of
hazardous waste.

Subtotal (maxisum = 3)

TOTAL (Maximum = 15)

3) Quantity of hazardous waste
destroyed or treated.

ii) Are there concentrated hazardous
waste produced as a result of (i)? If
answer is no, go to Factor 2.)

iii) How is the concentrated hazardous
waste stream disposed?

i) Method of Reduction

- Reduced mobility by containment

- Reduced mobility by alternative
treatment technologies.

i1) Quantity of Wastes Immobilized

Comptetely irreversible

Irreversible for most of the hazardous waste
constituents,

Irreversible for only some of the hazardous
waste constituents

Reversible for most of the hazardous waste
constituents.

On-site
tand
disposal

_ 0
off-site
secure land
disposal

1

On-site or
off-site
destruction
or

treatment
2

12




ACTIVATED CARBON TREATMENT AND DISCHARGE TO POTY

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Protection of community during o Are there significant short-term risks to Yes ___ O
remedial actions. the community that must be addressed? (If No X 4
answer is no, go to Factor 2.)
0 Can the risk be easily controlled? Yes 1
No 0
o Does the mitigative effort to control risk Yes [y
impact the community life-style? No 2
Subtotal (maximum = 4) 4
2. Environmental impacts o Are there significant short-termm risks to Yes __ O
the environment that must be addressed? No X 4
(If the answer is no, go to Factor 3.)
o Are the available mitigative measures Yes 3
reliable to minimize potential impacts? No 0
Subtotal (maximum = 4) 4
3. Time to implement the remedy. o What is the required time to implement the < 2yr. 1
remedy? > 2yr. X ©
0 Required duration of the mitigative effort <2yr. _X %t
to control short-term risk. > 2yr. 0
Subtotal (maximum = 2) 1
TOTAL (Maxixam = 10) 9




CONVENTIONAL PRECIPITATION TO OLEAN CREEX

Analysis Factor

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Basis for Evaluation During Weight
Detailed Analysis
1. Compliance with chemical-specific Meets chemical specific SCGs such as ground Yes X 2.5
SCGs. water standards. No 0
2. Compliance with action-specific SCGs. Meets SCGs such as RCRA minimum technology Yes X 2.5
standards. No __ O
3. Compliance with location-specific Meets location-specific SCGs such as witd and Yes X_ 2.5
SCGs. scenic Rivers Act. No __ O
4. Compliance with appropriate criteria, The alternative meets all relevant and Yes X 2.5
advisories and guidelines. appropriate Federal and State guidelines that No __ O
are not promulgated.
TOTAL (Baximm = 10) 10



CONVENTIOMAL PRECIPITATION TO OLEAN CREEK

INPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Technical Feasibility
a. Ability to construct technology. i) HNot difficutlt to construct. x 3
No uncertainties in
construction.
ii) Somewhat difficult to construct. 2
No uncertainties in
construction.
iii) Very difficult to construct _
and/or significant uncertainties
in construction.
b. Reliability of technology. i) Very retiabte in meeting the - _3
specified process efficiencies
or performance goals.
ii) Somewhat reliable in meeting the x 2
specified process efficiencies
or performance goals,
c¢. Schedule of delays due to i) unlikety X 2
technical problems.
ii) Somewhat likely 1
d. Need of undertaking additional i) No future remedial actions may b ™ 2
remedial ection, if necessary. be anticipated.
ii) Some future remedial actions may _t
be necessary.
Subtotal (maximum = 10) Minimm Required Score = 7 9
2. Adninistrative Feasibility
a. Coordination with other agencies. i) Minimat coordination is 2
required.
ii1) Required coordination is normal. __ 1
iii) Extensive coordination is X 0
required.
Subtotal (maximum = 2) 0
3. Availsbility of Services and Materials
a. Availability of prospective i) Are technologies under Yes X 1
technologies. consideration generally No _ O
commercially available for the
site-specific application?
ii) Will more than one vendor be Yes _X_ 1
available to provide a Noe ___ O

competitive bid?



CONVENTIONAL PRECIPITATION TO OLEAN CREEK

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
b. Availability of necessary equipment i) Additionsl equipment end Yes X 1
and specialists. specialist may be available No 0
without significant delay.
Subtotal (maximum = 3) 3
TOTAL (Maximmm = 15) 12




CONVENTIONAL PRECIPITATION TO OLEAN CREEX

LONG-TERM EFFECTIVENESS AND PERMANENCE

(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Permanence of the remedial o Will the remedy be classified as permanent in Yes X _5
alternative. accordance with Section 2.1(a), (b}, or (c), Ho 0
(If answer is yes, go to Factor 3.)
Subtotal (maximus = 5) 5
2. Lifetime of remedial actions. o Expected lifetime or duration of 25-30yr.__ . 4
effectiveness of the remedy. 20-25yr._ 3
15-20yr.___ 2
<15yr.___ 0
Subtotal (maximum = 4) 0
3. Quantity and nature of waste or i) Quantity of untreated hazardous None X 3
residual left at the site after waste left at the site. <25% __ 2
remediation. 25-50% _ 1
>50%X 0
ii) 1s there treated residual teft at Yes _ O
the site? (If answer is no, go to Ko X 2
Factor 4.)
iii) Is the treated residual toxic? Yes __ G
No __ 1
iv) Is the treated residual mobile? Yes __ 0
No 1
Subtotal (maximm = 5) 5
4. Adequacy and reliability of controls. i) Operation and maintenance < Syr. 1
required for a period of: >5yr. X O
ii) Are environmental controls Yes ___ O
required as a part of the remedy Ro X 2

Subtotal (maximum = 5)

TOTAL (Maximm) = 15)

to handle potential problems? (If
answer is no, go to “iv®)

iii) Degree of confidence that
controls can adequately handle
potential problems.

iv) Relative degree of long-term
monitoring required (compare with
other remedial alternatives
evaluated in the Detailed
Analysis).

Moderate to very

confident __ ¢
Somewhat to not
confident ___ 0
Minimum _ 2
Moderate _X ¢t
Extensive __ 0
3
13



CONVENTIONAL PRECIPITATION TO CLEAN CREEK

REDUCTION OF TOXICITY, MOBILITY OR VOLUNE
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Volume of hazardous waste reduced i) Quantity of hazardous waste 100%_X_10
(Reduction in volume or toxicity). destroyed or treated. 80-99X_ _ 8
60-80%___ 6
40-60%___ 4
20-40%___ 2
<20%__ O
ii) Are there concentrated hazardous Yes __ O
waste produced as a result of (i)? If No X 2
answer is no, go to Factor 2.)
iii) How is the concentrated hazardous On-site
waste stream disposed? tand
disposal
__0
Off-site
secure land
disposal
1
On-site or
off-site
destruction
or
treatment
2
Subtotal (maximum = 12) 12
(If subtotal = 12, go to 3)
2. Reduction in mobility of i) Method of Reduction
hazardous waste.
- Reduced mobility by containment _ 1
- Reduced mobility by alternative __ 3
treatment technologies.
ii) Quantity of Wastes Immobilized < 100% _ 2
2 60% _ 1
< 60% _ 0
Subtotal (maximum = 5) 0
3. Irreversibility of the Completely irreversible X 3
destruction or treatment of
hazardous waste.
Irreversible for most of the hazardous waste __2
constituents.
Irreversible for only some of the hazardous 1
waste constituents
Reversible for most of the hazardous waste __ 0
constituents.
Subtotal (maximum = 3) 3
TOTAL (Maximmm = 15) 15



CONVENTIONAL PRECIPITATION TO OLEAN CREEK

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Protection of community during o Are there stgnificant short-term risks to Yes _
remedial actions. the community that must be addressed? (If No _X_
answer is no, go to Factor 2.)
o Can the risk be easily controlled? Yes _
No ___
o Does the mitigative effort to control risk Yes
impact the community life-style? No
Subtotal (maxioum = 4)
2. Environmental impacts o Are there significant short-term risks to Yes __
the environment that must be addressed? Ko _X_
(If the answer is no, go to Factor 3.)
o Are the available mitigative measures Yes __
reliable to minimize potential impacts? No
Subtotal (maximum = 4)
3. Time to implement the remedy. o What is the required time to impiement the < 2yr.
remedy? > 2yr. __X
o Required duration of the mitigative effort < 2yr. _ X
to control short-term risk. > 2yr.

Subtotal (maximum = 2)

TOTAL (Maximm = 10)



Alternative 1

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. {(1f Yes X_20
remediation. answer is yes, go to the end of the Table.} No __ O
TOTAL (Haximsa = 20) 20
2. Human health and the environment i) Is the exposure to contaminants via air Yes __ 3
exposure after the remediation. route acceptable? No ___ O
i1) Is the exposure to contaminants via Yes _ &
groundwater/surface water acceptable? Ko ___ O
iii) Is the exposure to contaminants via Yes 3
sediments/soils acceptable? No O
Subtotal (maximum = 10) 0

3. Megnitude of residual public i) Healtth risk
health risks after the remediation. 11) Kealth risk

Subtotal (maximum = 5)

4. Magnitude of residual

1A IA

i) Less than acceptable

environmental risk after the

remediation.

Subtotal (maximum = 5)

TOTAL (Maximse = 20)

ii) Slightly greater than acceptabte

iii) Significant risk still exists

1 in 1,000,000 5
% in 100,000 __2



ALTERNATIVE 1

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Analysis Factor 8asis for Evaluation During Weight
Detailed Analysis
1. Compliance with chemical-specific Meets chemical specific SCGs such as ground Yes _ 2.5
SCGs. water standards. No X O
2. Compliance with action-specific $CGs. Meets SCGs such as RCRA minimum technology Yes 2.5
standards. No X O
3. Compliance with location-specific Meets location-specific SCGs such as witd and Yes ___ 2.5
SCGs. scenic Rivers Act. No X O
4. Compliance with appropriate criteria, The aiternative meets all relevant and Yes __ 2.5
advisories and guidelines. appropriate Federal and State guidetines that No X_©
are not promulgated.
TOTAL (Maximm = 10) o



ALTERNATIVE 1

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Jechnical Feasibility

a. Ability to construct technology. i) Not difficult to construct.

Reliability of technology.

Schedule of delays due to
technical problems.

Need of undertaking additional

remedial action, if necessary.

Subtotal (maxicum = 10)

2. Administrative Feasibility

a. Coordination with other agencies.

Subtotal (maximum = 2)

3. Availability of Services and Materials

a. Availability of prospective
technologies.

No uncertainties in
construction.

Somewhat difficult to construct.
No uncertainties in
construction.

Very difficult to construct
and/or significant uncertainties
in construction.

Very reliable in meeting the
specified process efficiencies
or performance goals.

Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

Unlikely
Somewhat likely

No future remedial actions may
be anticipated.

Some future remedial actions may
be necessary.

Minimal coordination is
required.

Required coordination is normal.

Extensive coordination is
required.

Are technologies under
consideration generally
commercially available for the
site-specific application?

Will more than one vendor be
available to provide a
competitive bid?




ALTERNATIVE 1

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During
Detailed Analysis

b. Availability of necessary equipment i) Additional equipment and
and specialists. specialist may be available
without significant delay.
Subtotal (maximum = 3)

TOTAL (Maximsm = 15)




ALTERNATIVE 1

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

Analysis Factor Basis for Evaluation During
Detailed Analysis

Permanence of the remedial o Will the remedy be classified as permanent in
alternative. accordance with Section 2.1(a), (b), or (¢),
(If answer is yes, go to Factor 3.}
Subtotal (maximm = 5)

2. Lifetime of remedial actions. o Expected l{ifetime or duration of
effectiveness of the remedy.

Subtotal (maximm = 4)

3. Quantity and nature of waste or 1) Quantity of untreated hazardous
residual left at the site after waste {eft at the site.
remediation.

Is there treated residual left at
the site? (If answer is no, go to
Factor 4.)

Is the treated residual toxic?

Is the treated residual mobite?

Subtotal (maximum = 5)

4. Adequacy and retiability of controls. 1) Operation and maintenance
required for a period of:

X
X

Are environmental controls
required as a part of the remedy
to handle potential problems? (If
answer is no, go to Piv®)

Degree of confidence that Moderate to very
controls can adequately handle confident 1t

potential problems. Somewhat to not
confident _X_ O

Relative degree of long-term Minimun
monitoring required (compare with Moderate
other remedial alternatives Extensive
evaluated in the Detailed

Analysis).

x

Subtotal (maximum = 5)

TOTAL (Maximm) = 15)
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Alternative 1

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Use of the site after Unrestricted use of the land and water. (I Yes __ 20
remediation. answer is yes, go to the end of the Table.) No X O
TOTAL (Maximsa = 20) 0
2. Human health and the environment i) Is the exposure to contaminants via atr Yes _ 3
exposure after the remediation. route acceptable? No X O
ii) Is the exposure to contaminants via Yes __ 4
groundwater/surface water acceptable? NOo X 0O
iii) Is the exposure to contaminants via Yes ___ 3
sediments/soils acceptable? No X ©
Subtotal (maximum = 10) 0
3. Magnitude of residual public i) Health risk <% in 1,000,000 __ 5
health risks after the remediation. 11) Health risk < % in 100,000 x 2
Subtotal (maximum = 5) 2
4. Magnitude of residual i) tess than acceptable __5
environmental risk after the

remediation. ii) slightly greater than acceptable 3
iii) Significant risk still exists X 0
Subtotal (maXimum = 5) o
TOTAL (Kaxioam = 20) 2
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Analysis Factor

ALTERNATIVE 1

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

B8asis for Evaluation During
Detailed Analysis

1. Volume of hazardous waste reduced
(Reduction in volume or toxicity).

Subtotal (maximum = 12)
(If subtotal = 12, go to 3)

2. Reduction in mobility of
hazardous waste.

Subtotal (maximm = 5)

3. Irreversibility of the

destruction or treatment of

hazardous waste.

Subtotal (maximum = 3)

TOTAL (Maximss = 15)

1) Quantity of hazardous waste
destroyed or treated.

ii) Are there concentrated hazardous
waste produced as a result of (i)? If
answer is no, go to Factor 2.)

iii) How is the concentrated hazardous
waste stream disposed?

i) Method of Reduction

- Reduced mobility by containment

- Reduced mobility by alternative
treatment technologies.

ii) Quantity of Wastes Immobilized

Completely irreversible

Irreversible for most of the hazardsus waste
constituents.

Irreversible for only some of the hazardous
waste constituents

Reversible for most of the hazardous waste
constituents.

On-site
tand
disposal

__ 0
Off-site
secure land
disposal

1

On-site or
off-site
destruction
or

treatment
2
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ALTERKATIVE 1

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Protection of community during o Are there significant short-term risks to
remedial actions. the community that must be addressed? CIf
answer is no, go to Factor 2.)

Can the risk be easily controlled?

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

Subtotal (maximum = 4)
2. Environmental impacts Are there significant short-term risks to

the enviromment that must be addressed?
(1f the answer is no, go to Factor 3.)

Are the available mitigative measures
reliable to minimize potential impacts?

Subtotal (maximus = 4)

3. Time to implement the remedy. © What is the required time to implement the
r

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

Subtotal (maximus = 2)

TOTAL (Maximusm = 10)
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Analysis Factor

ALTERNATIVE 2

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Basis for Evaluation During Weight
Detailed Analysis
1. Compliance with chemical-specific Meets chemical specific SCGs such as ground Yes 2.5
SCGs. water standards. No X O
2. Compliance with action-specific SCGs. Meets SCGs such as RCRA minimum technology Yes 2.5
standards. No X_ O
3. Comptiance with location-specific Meets location-specific SCGs such as wild and  Yes _X_ 2.5
SCGs. scenic Rivers Act. No ___ O
4. Compliance with appropriate criteria, The alternative meets all relevant and Yes 2.5
advisories and guidelines. appropriate Federal and State guidelines that No X 0
are not promulgated.
TOTAL (Maximm = 10) 2.5



ALTERNATIVE 2

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Faetor Basis for Evaluation During Weight
Detailed Analysis

1. Technical Feasibility

a. Ability to construct technology. i) Not difficult to construct.
No uncertainties in
construction.

4 Wl R

Somewhat difficult to construct.
No uncertainties in
construction.

Very difficult to construct
and/or significant uncertainties
in construction.

Reliability of technology. i) Very reliable in meeting the
specified process efficiencies
or performance goals.

Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

Schedule of delays due to Unlikely
technical problems.

Somewhat likely

Need of undertaking additional No future remedial actions may
remedial action, if necessary. be anticipated.

Some future remedial actions may
be necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies. Minimal coordination is
required.

Required coordination is normal.

Extensive coordination is
required.

Subtotal (maximoum = 2)

3. Availability of Services and Materials

a. Availability of prospective Are technologies under
technologies. consideration generally
commercially available for the
site-specific application?

| ..

Will more than one vendor be
available to provide a
competitive bid?

- EE o
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ALTERNATIVE 2

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight

Detailed Analysis
b. Availability of necessary equipment i) Additional equipment and Yes X 1
and specialists. specialist may be available No 0

- without significant delay.

Subtotal (maximm = 3) 3
TOTAL (Raximss = 15) 12




ALTERNATIVE 2

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

Analysis Factor Basis for Evaluation During
Detailed Analysis

Permanence of the remedial o Will the remedy be classified as permanent in
alternative. . accordance with Section 2.1(a), (b), or (¢),

(If answer is yes, go to Factor 3.)
Subtotal (maximm = 5)

2. Lifetime of remedial actions. o Expected lifetime or duration of 25-30yr.___
effectiveness of the remedy. 20-25yr. X

15-20yr._ _

< 15yr.___

Subtotal (maximum = 4)

3. Quantity and nature of waste or i) Quantity of untreated hazardous
residual left at the site after waste ieft at the site.
remediation.

Is there treated residual left at
the site? (1f answer is no, go to
Factor 4.)

Is the treated residual toxic?

Is the treated residual mobite?

Subtotal (maximuz = 5)

4. Adequacy and reliability of controls. i) Operation and maintenance
required for a period of:

x
Are environmental controls X
required as a part of the remedy -
to handle potential problems? (If

answer is no, go to "iv*)

Degree of confidence that Moderate to very
controls can adequately handle confident _ 1

potential problems. Somewhat to not
confident _X_ O

Relative degree of long-term Minimum 2
monitoring required (compare with Moderate _ ¢
other remedial alternatives Extensive X 0
evaluated in the Detailed

Analysis).

Subtotal (maximum = 5)

TOTAL (Maximm) = 15)




oy 30 sas mR W

Alternative 2

PROTECTION OF HUMAN HEALTH AND THE ENVIROKNMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. (If Yes __ 20
remediation. answer is yes, go to the end of the Table.) No X O
TOTAL (Maximm = 20) 0
2. Human health and the environment i) Is the exposure to contaminants via air Yes X 3
exposure after the remediation. route acceptable? No 0
ii) Is the exposure to contaminants via Yes __ &
groundwater/surface water acceptable? Ro X O
iii) Is the exposure to contaminants via Yes X 3
sediments/soils acceptable? No 0
Subtotal (maximum = 10) 6

3. Magnitude of residual public
health risks after the remediation.

Subtotal (maximum = 5)

4. Magnitude of residual

i) Health risk
11) Health risk

IalA

i) tess than acceptable

environmental risk after the

remediation.

Subtotal (maximum = 5)

TOTAL (Maximsa = 20)

i1) Slightly greater than acceptable

ii1) Significant risk still exists

% in 1,000,000 __5
t in 100,000 X 2

= |
W © w wuv

1"




ALTERNATIVE 2

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Analysis Fagtor Basis for Evaluation During Weight
Detailed Analysis

1. Volume of hazardous waste reduced i) Quantity of hazardous waste
(Reduction in volume or toxicity). destroyed or treated.

ii) Are there concentrated hazardous
waste produced as a result of (id? (If
answer is no, go to Factor 2.)

iii) How is the concentrated hazardous On-site
waste stream disposed? tand
disposal
0
Off-site
secure land
disposal
1
On-site or
off-site
destruction
or
treatment

Subtotal (maximum = 12)
(If subtotal = 12, go to 3)

2. Reduction in mobility of i) Method of Reduction
hazardous waste.

|
|
|
i
|
i
i
|
|
|
|

- Reduced mobility by containment

- Reduced mobility by alternative
treatment technologies.

ii) Quantity of Wastes Immobilized

AlVEA

Subtotal (maximum = 5)

3. Irreversibility of the Completely irreversible
destruction or treatment of
hazardous waste.

Irreversible for most of the hazardous waste
constituents.

Irreversible for only some of the hazardous
waste constituents

Reversible for most of the hazardous waste
constituents,

Subtotal (maximum = 3)

TOTAL (Maxizam = 15)

am s




ALTERNATIVE 2

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Fagctor Basis for Evaluation During Weight
Detailed Analysis
1. Protection of community during o Are there significant short-term risks to Yes X O
remedial actions. the community that must be addressed? (If No __ &
answer is no, go to Factor 2.)
o Can the risk be easily control led? Yes X_1
No __ 0
o Does the mitigative effort to control risk Yes ___ 0
impact the community life-style? No X 2
Subtotal (maximum = 4) 3
2. Environmental impacts o Are there significant short-term risks to Yes X O
the environment that must be addressed? No 4
(If the answer is no, go to Factor 3.)
o Are the available mitigative measures Yes X 3
reliable to minimize potential impacts? No 0
Subtotal (maximum = 4) 3
3. Time to implement the remedy. o What is the required time to imptement the <2yr. _X 1
remedy? > 2yr. 0
o Required duration of the mitigative effort < 2yr. X %
to control short-term risk. > 2yr. 0
Subtotal (maximum = 2) 2
TOTAL (Haximss = 10) 8



Analysis Factor

ALTERNATIVE 3

COMPLIANCE MITH SCGs
(Relative Weight = 10)

Basis for Evaluation During

Detailed Analysis

1. Compliance with chemical-specifie

SCGs.

2. Compliance with action-specific SCGS.

3. Compliance with location-specific

SCGs.

4. Compliance with appropriate criteria,

advisories and guidelines.

TOTAL (Maximm = 10)

Meets chemical specific SCGs swch as ground
water standards.

Meets SCGs such as RCRA minimuwn technology
standards.

Meets location-specific SCGs such as witd and
scenic Rivers Act.

The alternative meets all relevant and
appropriate Federal and State guidelines that
are not promulgated.

Weight
Yes X 2.5
No 0
Yes X 2.5
No __ 0
Yes _X_ 2.5
No __ O
Yes X_ 2.5
No _ O

10



ALTERNATIVE 3

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During
Detailed Analysis

Technical Feasibility

a. Ability to construct technology. §) Not difficult to construct.
No uncertainties in
construction.

Somewhat difficult to construct.
No uncertainties in
construction.

Very difficult to construct
and/or significant uncertainties
in construction.

Reliability of technology. i) Very reliable in meeting the
specified process efficiencies
or performance goals.

Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

Schedule of delays due to i) Unlikely
technical problems.

Somewhat likely

Need of undertaking additional No future remedial actions may
remedial action, if necessary. be anticipated.

Some future remedial actions may
be necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies. i) Minimal coordination is
required.

Required coordination is normat.

Extensive coordination is
required.

Subtotal (maximsm = 2)

3. Availability of Services and Materiais

a. Availability of prospective Are technologies under
technologies. consideration generally
commercially available for the
site-specific application?

Will more than one vendor be
available to provide a
competitive bid?
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ALTERNATIVE 3

INPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
b. Availability of necessary equipment i) Additionat equipment and Yes X 1
and specialists. specialist may be available No 0
without significant delay.
Subtotal (maximum = 3) 3
TOTAL (Maximm = 15) 13
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ALTERNATIVE 3

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

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Permanence of the remedial o Will the remedy be classified as permanent in Yes X 5
alternative. accordance with Section 2.1(a), (b), or (), No __ O
(1f answer is yes, go to Factor 3.)
Subtotal (maximum = 5) 5
2. Lifetime of remedial actions. o Expected lifetime or duration of 25-30yr.___ 4
effectiveness of the remedy. 20-25yr.___ 3
15-20yr.___ 2
<15yr.__ O
Subtotal (maximum = 4) 0
3. Quantity and nature of waste or 1) Quantity of untreated hazardous None X 3
residual left at the site after waste teft at the site. <25 __ 2
remediation. 25-50% ___ 1
>50% 0O
ii) Is there treated residual left at Yes _;_ 6]
the site? (If answer is no, go to No X 2
Factor 4.)
iii) Is the treated residual toxic? Yes ___ O
No __ 1
iv) Is the treated residual mobile? Yes O
No 1
Subtotal (maximss = 5) 5
4. Adequacy and reliability of controls. i) Operation and maintenance <Syr. __ 1
required for a period of: >5yr. X O
ii) Are environmental controls Yes _ O
required as a part of the remedy No X 2
to handle potential problems? (If
answer is no, go to “ive)
iii) Degree of confidence that Moderate to very
controls can adequately handle confident __ 1
potential problems. Somewhat to not
confident __ 0
iv) Relative degree of long-term Minfmum 2
monitoring required (compare with Moderate X
other remedial alternatives Extensive __ 0
evaluated in the Detailed
Analysis).
Subtotal (maximum = 5) 3
TOTAL (Kaximmm) = 15) 13
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Alternative 1

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. (1f Yes _X 20
remediation. answer is yes, go to the end of the Table.) No 0
TOTAL (Maximm = 20) 20
2. Human health and the environment 1) Is the exposure to contaminants via air Yes __ 3
exposure after the remediation. route acceptable? No 0
ii) Is the exposure to contaminants via Yes ___ 4
groundwater/surface water acceptable? No 0
iii) Is the exposure to contaminants via Yes ___ 3
sediments/soils acceptable? Ko 0
Subtotal (maximum = 10) 0

3. Magnitude of residual public i) Health risk <
health risks after the remediation. if) Health risk <

Subtotal (maximus = 5)

4. Magnitude of residual

i) Less than acceptable

environmental risk after the

remediation.

Subtotal (maximum = 5)

TOTAL (Maximm = 20)

ii) Slightly greater than acceptable

iii) Significant risk still exists

1t in 1,000,000 __5

t in 100,000

2



ALTERNATIVE 3

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Volume of hazardous waste reduced i) Quantity of hazardous waste 100X X 10
(Reduction in volume or toxicity). destroyed or treated. 80-99% 8
60-80% 6

40-60% 4

20-40% 2

< 20% 0

ii) Are there concentrated hazardous Yes X_ O
waste produced as a result of (i)? (If Ho __ 2
answer is no, go to Factor 2.)

iii) How is the concentrated hazardous On-site
waste stream disposed? {and

disposal

__ 0
Off-site
secure land
disposal

X 1
On-site or
off-site
destruction
or

treatment
2

Subtotal (maximum = 12) 1
(If subtotal = 12, go to 3)

2. Reduction in mobility of i) Method of Reduction
hazardous waste.

- Reduced mobility by containment

- Reduced mobility by alternative
treatment technologies.

11) Quantity of Wastes Immobilized

Subtotal (maxizum = 5)

3. Irreversibility of the Completely irreversible
destruction or treatment of
hazardous waste.

Irreversible for most of the hazardous waste
constituents.

Irreversible for only some of the hazardous
waste constituents

Reversible for most of the hazardous waste
constituents.

Subtotal (maximum = 3)

TOTAL (Maximm = 15)




ALTERNATIVE 3

SHORT-TERM EFFECTIVENRESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Protection of community during o Are there significant short-term risks to
remedial actions. the community that must be addressed? (If
answer is no, go to Factor 2.)

Can the risk be easily controlled?

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

Subtotal (maximum = 4)
2. Environmental impacts Are there significant short-term risks to

the environment that must be addressed?
(1f the answer is no, go to Factor 3.)

Are the available mitigative measures
reliable to minimize potential impacts?

Subtotal (maximum = 4)

3. Time to implement the remedy. © What is the required time to implement the
remedy?

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

l

Subtotal (maximum = 2)

TOTAL (Maximsa = 10)




ALTERNATIVE 4

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Complience with chemical-specific Meets chemical specific SCGs such as ground Yes X _ 2.5
SCGs. water standards. No 0
2. Compliance with action-specifie SCGs. Meets SCGs such as RCRA minimum technology Yes X 2.5
standards. No __ O
3. Compliance with location-specific Meets location-specific SCGs such as witd and Yes X 2.5
SCGs. scenic Rivers Act. No O
4. Complience with appropriate criteria, The alternative meets all relevant and Yes X_ 2.5
advisories and guidelines. appropriate Federal and State guidelines that WNo ___ O
are not promulgated.
TOTAL (Maximmm = 10) 10




ALTERNATIVE 4

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Technical Feasibility
a. Ability to construct technology. 1) Not difficutt to construct. _3
No uncertainties in
construction.
ii) Somewhat difficult to construct. x 2
No uncertainties in
construction.
iii) Very difficult to construct __t
and/or significant uncertainties
in construction.
b. Reliability of technology. i) Very retiable in meeting the __3
specified process efficiencies
or performance goals.
ii) Somewhat reliable in meeting the X 2
specified process efficiencies
or performance goals.
c. Schedule of delays due to i) Unlikely .
technical problems.
i1) Somewhat likely 1
d. Need of undertaking additional 1) No future remedial actions may 2
remedial action, if necessary. be anticipated.
ii) Some future remedial actions may x 1
be necessary.
Subtotal (maximum = 10) 7
2. Administrative Feasibility
a. Coordination with other agencies. V) Minimal coordination is 2
required.
ii) Required coordination is normal. Xt
iii) Extensive coordination is _ 0
required.
Subtotal (maximm = 2) 1
3. Availability of Services and Materials
a. Availability of prospective i) Are technologies under Yes X 1
technologies. consideration generally No
commercially available for the
site-specific application?
ii) Will more than one vendor be Yes X_ 1
available to provide a No 0

competitive bid?



ALTERNATIVE 4

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
b. Availability of necessary equipment i) Additional equipment and Yes X 1
and specialists. specialist may be available No 0
without significant delay.
Subtotal (maximum = 3) 3
TOTAL (Haximm = 15) 11




ALTERNATIVE 4

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

Analysis Factor Basis for Evaluation During
Detailed Analysis

Permanence of the remedial o Will the remedy be classified as permanent in
alternative. accordance with Section 2.1(a), (b), or (&),

(1f answer is yes, go to Factor 3.}
Subtotal (maximuss = 5)

2. Llifetime of remedial actions. o Expected tifetime or duration of
effectiveness of the remedy.

Subtotal (maximum = 4)

Quantity and nature of waste or i) Quantity of untreated hazardous
residual left at the site after waste f{eft at the site.
remediation.

Is there treated residual left ‘at
the site? (If answer is no, go to
Factor 4.)

Is the treated residual toxic?

Is the treated residual mobile?

Subtotal (maximum = 5)

4. Adequacy and reliability of controls. i) Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the remedy
to handle potential problems? (If
answer is no, go to ®iv*)

Degree of confidence that Moderate to very
controls can adequately handle confident _ 1%
potential problems. Somewhat to not

confident ___ 0

Relative degree of long-term Minimum
monitoring required (compare with Moderate
other remedial alternatives Extensive
evaluated in the Detailed

Analysis).

.

Subtotal (maximm = 5)

TOTAL (Maxisam) = 15)




Alternative 1

PROTECTION OF HUMAN HEALTH AND TRE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

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

TOTAL (Maximm = 20)

2. Human health and the environment i) Is the exposure to contaminants via air
exposure after the remediation. route acceptable?

Is the exposure to contaminants via
groundwater/surface water acceptable?

Is the exposure to contaminants via
sediments/soils acceptable?

Subtotal (maximus = 10)

3. Magnitude of residual public i) Heatth risk % in 1,000,000 X 5
health risks after the remediation. i3) Health risk % in 100,000 __ 2
Subtotal (maximum = 5)

4. Magnitude of residual i» Less than acceptable
environmental risk after the

remediation. ii) Slightly greater than acceptable
iii) Significant risk still exists
Subtotal (maximum = 5)

TOTAL (Maximm = 20)




ALTERNATIVE 4

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Volume of hazardous waste reduced i) Quantity of hazardous waste
(Reduction in volume or toxicity). destroyed or treated.

ii) Are there concentrated hazardous
waste produced as a result of ¢i)? (I€
answer is no, go to Factor 2.)

iii) How is the concentrated hazardous On-site
waste stream disposed? tand
disposal
0
off-site
secure land
disposal
X 1
On-site or
off-site
destruction
or
treatment

Subtotal (maximm = 12)
(If subtotal = 12, go to 3)

2. Reduction in mobility of i) Method of Reduction
hazardous waste.

- Reduced mobility by containment

- Reduced mobiltity by alternative
treatment technologies.

ii) Quantity of Wastes Immobilized

Subtotal (maximum = 5)
3. Irreversibility of the Completely irreversible

destruction or treatment of
hazardous waste.

Irreversible for most of the hazardous waste
constituents.

Irreversible for only some of the hszardous
waste constituents

Reversible for most of the hazardous waste
constituents.

Subtotal (maximum = 3)

TOTAL (Maximum = 15)




Analysis Factor

ALTERNATIVE 4

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

Detailed Analysis

1. Protection of community during
remedial actions.

Subtotal (maximum = 4)

2. Environmental impacts

Subtotal (maximum = 4)

3. Time to implement the remedy.

Subtotal (maximum = 2)

TOTAL (Haximsm = 10)

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

o Can the risk be easily controlled?

o Does the mitigative effort to control risk
impact the community life-style?

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

o Are the available mitigative measures
reliable to minimize potential impacts?

o Uhat is the required time to implement the
remedy?

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

VA

via

Weight
Yes _X_
No
Yes _X_
No
Yes __
No X
Yes _X_
No
Yes _X_
No

2yr.

2yr. _ X

2yr. X

2yr.

0

W o w s o W N o

O -

-



ALTERNATIVE 5

COMPLIANCE WITH SCGs

(Relative Weight = 10)

Analysis Factor 8asis for Evaluation During Weight
Detailed Analysis
1. Compliance with chemical-specific Meets chemical specific SCGs such as ground Yes X 2.5
SCGs. water standards. No 0
2. Compliance with action-specific SCGs. Meets SCGs such as RCRA minimsn technology Yes X 2.5
standards. No __ O
3. Compliance with location-specific Meets location-specific SCGs such as witd and Yes X 2.5
SCGs. scenic Rivers Act. No __ 0
4. Compliance with appropriate criterins, The alternative meers all relevant and Yes %x_ 2.5
advisories and guidelines. appropriate Federal and State guidetines that No ___ O
are not promulgated.
TOTAL (Maximm = 10) 10



ALTERNATIVE 5

IMPLEKENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Technical Feasibility

a. Ability to construct technology. i) Not difficult te construct.
No uncertainties in
construction.

Somewhat difficult to construct.
No uncertainties in
construction.

Very difficult to construct
and/or significant uncertainties
in construction.

Reliability of technology. i) Very reliable in meeting the
specified process efficiencies
or performance goals.

Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

Schedule of delays due to i) Unlikely
technical problems.

Somewhat likely

Need of undertaking additional No future remedial actions may
remedial action, if necessary. be anticipated.

Some future remedial actions may
be necessary.

Subtotal (maximum = 10)

2. Administrative Feasibility

a. Coordination with other agencies. Minimal coordination is
required.

Required coordination is normal,

Extensive coordination is
required.

Subtotal (maxism = 2)

3. Availability of Services and Materijals

a. Availability of prospective Are technologies under
technologies. consideration generally
commercially available for the
site-specific application?

Will more than cone vendor be
available to provide a
competitive bid?




ALTERNATIVE 5

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
b. Availability of necessary equipment i) Additional equipment and Yes X 1
and specialists. specialist may be available No 0
without significant delay.
Subtotal (maximum = 3) 3
TOTAL (Haximm = 15) 13




ALTERNATIVE 5

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

Analysis Factor Basis for Evaluation During
Detailed Analysis

Permanence of the remedial o Will the remedy be classified as permanent in
alternative. accordance with Section 2.1(a), (b), or (c),

(1f answer is yes, go to Factor 3.)
Subtotal (maximum = 5)

2. Lifetime of remedial actions. o Expected Lifetime or duration of
effectiveness of the remedy.

Subtotal (maximum = 4)

3. Quantity and nature of waste or 1) Quantity of untreated hazardous
residual left at the site after waste teft at the site.
remediation.

Is there treated residual left at
the site? (If answer is no, go te
Factor 4.)

Is the treated residual toxic?

Is the treated residual mobile?

Subtotal (maximum = 5)

4. Adequacy and reliability of controls. 1) Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the remedy
to handle potential problems? ¢If
answer is no, go to “iv¥)

Degree of confidence that Moderate to very

controls can adequately handle confident _ 1

potential problems. Somewhat to not
confident ___ O

Relative degree of long-term Minimum
monitoring required (compare with Moderate
other remedial alternatives Extensive
evaluated in the Detailed

Analysis).

2
]
0

X

Subtotal (maximm = 5)

TOTAL (Maximm) = 15)




Alternative 1

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. (If Yes ___ 20
remediation. answer is yes, go to the end of the Table.) Ne X O
TOTAL (Maxims = 20) 0
2. Human health and the environment i) Is the exposure to contaminants via air Yes X 3
exposure after the remediation. route acceptable? No 0
ii) 1s the exposure to contaminants via Yes X &
groundwater/surface water acceptable? Ro 0
iii) Is the exposure to contaminants via Yes X 3
sediments/soils acceptable? No 0
Subtotal (maximum = 10) 10

3. Magnitude of residual public i) Health risk <
health risks after the remediation. ii) Health risk <

Subtotal (maximum = 5)

4. Magnitude of residual

i) Less than acceptable

environmental risk after the

remediation.

Subtotal (maximus = 5)

TOTAL (Kaximse = 20)

ii) Slightly greater than acceptable

iii) Significant risk still exists

1 in 1,000,000 X_
¥ in 100,000

[AS V]




ALTERNATIVE 5

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Volume of hazardous waste reduced i) Quantity of hazardous waste 100%_X%_10
(Reduction in volume or toxicity}. destroyed or treated. 80-99%__ 8
60-80%__ 6
40-60%___ 4
20-40%__ 2
<20%__ 0
i) Are there concentrated hazardous Yes X_ O
waste produced as a result of (i}? (If No 2
answer is no, go to Factor 2.)
iii) How is the concentrated hazardous On-site
waste stream disposed? tand
disposal
0
Off-site
secure land
disposal
X 1
On-site or
off-site

Subtotal (maxioum = 12)
(If subtotal = 12, go to 3)

2. Reduction in mobility of
hazardous waste.

Subtotal (maximus = 5)
3. Irreversibility of the

destruction or treatment of
hazardous waste.

Subtotal (maximum = 3)

TOTAL (Kaximmss = 15)

i) Method of Reduction

- Reduced mobility by containment

- Reduced mobility by alternative
treatment technologies.

i1) Quantity of Wastes Immobilized

Completely irreversible

Irreversible for most of the hazardous waste
constituents.

Irreversible for only some of the hazardous
waste constituents

Reversible for most of the hazardeus waste
constituents.

destruction
or

treatment
2
1
1
x 3
< 100X X 2
> 60% 1
< 60% __ 0
5
X_3
2
__1
_ 0
3
15



ALTERNATIVE 5

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Protection of community during o Are there significant short-term risks to
remedial actions. the community that must be addressed? (If
answer is no, go to Factor 2.)

Can the risk be easily controlled?

Does the mitigative effort to comtrol risk
impact the community Life-style?

Subtotal (maxisum = 4)

2. Environmental impacts Are there significant short-term risks to
the environment that must be addressed?
(If the answer is no, go to Factor 3.)

Are the available mitigative measures
reliable to minimize potential impacts?

Subtotal (maxioum = 4)

3. Time to implement the remedy. that is the required time to impltement the
remedy?

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

Subtotal (maximm = 2)

TOTAL (Maximss = 10)




ALTERNATIVE 6

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During
Detailed Analysis

Compliance with chemical-specific Meets chemicel specific SCGs such as ground
SCGs. water standards.

Compliance with action-specific SCGs. Meets SCGs such as RCRR minimum technology
standards.

Compliance with location-specific Meets location-specific SCGs such as witd and
SCGs. scenic Rivers Act.

Compliance with appropriate criteria, The alternative meets all relevent and

advisories and guidelines. appropriate Federal and State guidelines that
are not promulgated.

TOTAL (Maximm = 10)




ALTERNATIVE 6

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Technical Feasibility
a. Ability to construct technology. i) Mot difficult to construct. _3
No uncertainties in
construction.
ii) Somewhat difficult to construct. X 2
No uncertainties in
construction.
iii) Very difficult to construct _
and/or significant uncertainties
in construction.
b. Reliability of technology. i) Very retiable in meeting the 3
specified process efficiencies
or performance goals.
ii) Somewhat reliable in meeting the x 2
specified process efficiencies
or performance goals.
c. Schedule of delays due to i) Unlikely X 2
technical problems.
i1) Somewhat likely 1
d. Need of underteking edditional i) No future remedial actions may _2
remedial action, if necessary. be anticipated.
ii) Some future remedial actions may X 1
be necessary.
Subtotal (maximm = 10) 7
2. Administrative Feasibility
a. Coordination with other agencies. i) Minimal coordination is _2
required.
ii) Required coordination is normal. x 1
iii) Extensive coordination is __0
required.
Subtotal (maximus = 2) 1
3. Availability of Services and Materials
a. Availability of prospective i) Are technologies under Yes X 1
technologies. consideration generally No __ O
commercially available for the
site-specific application?
ii) Will more than one vendor be Yes X 1
available to provide a No __ O

competitive bid?




ALTERNATIVE 6

IMPLEMENTABILITY
(Relative Weight = 15)

Analysis Factor Basis for Evaluation During
Detailed Analysis

b. Aveilability of necessary equipment i) Additional equipment and
and specialists. specialist may be available
without significant delay.
Subtotal (maximum = 3)

TOTAL (Maximm = 15)




ALTERRATIVE 6

LONG-TERM EFFECTIVENESS AND PERMAKENCE

(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Permanence of the remedial o Will the remedy be classified as permanent in Yes ___ 5
alternative. accordance with Section 2.1(a), ¢(b), or (c), Wo X 0
(If answer is yes, go to Factor 3.)»
Subtotal (maximum = 5) 0
2. Lifetime of remedial actions. o Expected {ifetime or duration of 25-30yr.__ &
effectiveness of the remedy. 20-25yr. X 3
15-20yr.___ 2
< 15yr.___ O
Subtotal (maximm = 4) 3
3. Quantity end nature of waste or i) Quantity of untreated hazardous Nene X 3
residual left at the site after waste {eft at the site. <25% __ 2
remediation. 25-50% __ 1
>508 ___ 0
ii) Is there treated residual left at Yes NA O
the site? (If answer is no, go to No __ 2
Factor 4.)
iii) Is the treated residual toxic? Yes __ O
No __ 1
iv) Is the treated residual mobile? Yes O
No 1
Subtotal (maximue = 5) 3
4. Adequacy and relisbility of controls. 1) Operation and maintenance <5S5yr. 1
required for a period of: >5yr. X O
ii) Are environmental controls Yes X O
required as a part of the remedy No 2
to handle potential problems? (If
answer is no, go to "iv*)
iii) Degree of confidence that Moderate to very
controls can adequately handle confident _ 1
potential problems. Somewhat to not
confident X O
iv) Relative degree of long-term Rinimum __ 2
monitoring required (compare with Moderate ___ 1
other remedial alternatives Extensive X 0
evaluated in the Detailed
Analysis).
Subtotal (maximum = 5) 0
TOTAL (Maximm) = 15) 6




Alternative 1

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMERT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. (If
remediation. answer is yes, go to the end of the Table.)

TOTAL (Maximum = 20)

2. Human health and the environment i) Is the exposure to contaminants via atr
exposure after the remediation. route acceptabte?

Is the exposure to contaminants via
groundwater/surface water acceptable?

Is the exposure to contaminants via
sediments/soils acceptable?

Subtotal (maxioum = 10)

3. Magnitude of residual public i) Health risk
health risks after the remediation. ii) Health risk
Subtotal (maximum = 5)

4. Magnitude of residual i) Less than acceptable
envirommental risk after the

remediation. ii) Slightly greater than acceptable
iii) Significant risk still exists

Subtotal (maximm = 5)

TOTAL (Maxizmum = 20)

% in 1,000,000 _X 5

% in 100,000

_ 2




ALTERNATIVE 6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

(Relative Weight = 15)

Analysis Factor 8asis for Evaluation During Weight
Detailed Analysis
1. Volume of hazardous waste reduced i) Quantity of hazardous waste 100%_X 10
(Reduction in volume or toxicity). destroyed or treated. 80-99%___ 8
60-80%___ 6
40-60%__ 4
20-40%___ 2
<20%__ O
ii) Are there concentrated hazardous Yes X O
waste produced as a result of (i)? (If No 2
answer is no, go to Factor 2.)
i1i) How is the concentrated hazardous On-site
waste stream disposed? tand
disposal
__ 0
Off-site
secure land
disposal
X1
On-site or
off-site
destruction
or
treatment
2
Subtotal (maximum = 12) 1"
(If subtotal = 12, go to 3)
2. Reduction in mobility of i) Method of Reduction
hazardous waste.
- Reduced mobility by containment X 1
- Reduced mobility by alternative __3
treatment technologies.
ii) Quantity of Wastes Immobilized < 100% X 2
> 60% 1
< 60% 0
Subtotal (maximum = 5) 3
3. lIrreversibility of the Comptetely irreversible __3
destruction or treatment of
hazardous waste.
Irreversible for most of the hazardous waste 4
constituents.
Irreversible for only some of the hazardous .
waste constituents
Reversible for most of the hazardous waste 0
constituents.
Subtotal (maximum = 3) 1
TOTAL (Maximam = 15) 15



ALTERNATIVE 6

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Protection of community during o Are there significant short-term risks to Yes X O
remedial actions. the community that must be addressed? (If No _ &
answer is no, go to Factor 2.)
o Can the risk be easily controlled? Yes X 1
No 0
o Does the mitigative effort to control risk Yes __ O
impact the community life-style? No X 2
Subtotal (maximum = &) 3
2. Environmental impacts o Are there significant short-term risks to Yes X _ O
the environment that must be addressed? No 4
(If the answer is no, go to Factor 3.)
o Are the available mitigative measures Yes X 3
reliable to minimize potential impacts? No 0
Subtotal (wmaximum = 4) 3
3. Time to implement the remedy. o What is the required time to implement the < 2yr. 1
remedy? >2yr. _X 0
0 Required duration of the mitigative effort <2yr. _X %
to control short-term risk. > 2yrF. 0
Subtotal (maximum = 2) 1
TOTAL (Maxizam = 10) 7



ALTERNATIVE 7

COMPLIANCE WITH SCGs
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During
Detailed Analysis

Compliance with chemical-specific Meets chemical specific SCGs such as ground
SCGs. water standards.

Compliance with action-specific SCGs. Meets SCGs such as RCRA minimm technology
standards.

Compliance with location-specifie Meets location-specific SCGs such as witld and
SCGs. scenic Rivers Act.

Compliance with appropriate criterie, The alternmative meets all relevant and
advisories and guidelines. appropriate Federal and State guidelines that
are not promulgated.

TOTAL (Maximmm = 10)
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ALTERNATIVE 7

IMPLEMENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Technical Feasibility
a. Ability to construct technology. i) WMot difficult to construct. _.13
No uncertainties in
construction.
ii) Somewhat difficult to construct. 2
No uncertainties in
construction,
iii) Very difficult to construct X 1
and/or significant uncertainties
in construction.
b. Reliability of technology. i) Very reliable in meeting the _ 3
specified process efficiencies
or performance goals.
ii) Somewhat reliable in meeting the X 2
specified process efficiencies
or performance goals.
c. Schedule of delays due to i) untlikely 2
technical problems.
ii) Somewhat likely X 1
d. Need of undertaking additional i) No future remedial actions may 2
remedial action, if necessary. be anticipated.
ii) Some future remedial actions may X 1
be necessary.
Subtotal (maximum = 10) 5
2. Administrative Feasibility
a. Coordination with other agencies. t) Minimal coordination is 2
required.
ii) Required coordination is normal. x 1
iii) Extensive coordination is 0
required.
Subtotal (maximm = 2) 1
3. Availability of Services and Materials
a. Availability of prospective i) Are technologies under Yes ___ 1
technologies. consideration generally No X O
commercially available for the
site-specific application?
ii) Will more than one vendor be Yes 1
available to provide a No X O

competitive bid?



ALTERNATIVE 7
IMPLERENTABILITY
(Relative Weight = 15)
Analysis Factor Basis for Evaluation During Weight

Detailed Analysis
b. Availability of necessary equipment i) Additional equipment and Yes ___ 1
and specialists. specialist may be available No X O

without significant delay.

Subtotal (maximum = 3) 0
TOTAL (Haximm = 15) 6



ALTERNATIVE 7

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

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

Permanence of the remedial o Witll the remedy be classified as permanent in
alternative. accordance with Section 2.1(a), (b), or (¢), -

(If answer is yes, go to Factor 3.}
Subtotal (maximus = 5)

2. Lifetime of remedial actions. o Expected lifetime or duration of
effectiveness of the remedy. 20-25yr._
15-20yr.___

Subtotal (maximum = 4)

Quantity and nature of waste or i) Quantity of untreated hazardous
residual left at the site after waste teft at the site.
remediation.

Is there treated residual left at
the site? (If answer is no, go te
Factor 4.)

Is the treated residual toxic?

Is the treated residual mobile?

Subtotal (maximum = 5)

4. Adequacy and retiability of controis. i) Operation and maintenance
required for a period of:

x
Are environmental controls X
required as a part of the remedy .
to handle potential problems? (If

answer is no, go to Miv®)

4
3
2
0

Degree of confidence that Moderate to very

controls can adequately handle confident
potential problems. Somewhat to not
confident _X_

Relative degree of long-term Minimum
monitoring required (compare with Moderate
other remedial alternatives Extensive
evaluated in the Detailed

Analysis).

x

Subtotal (maximum = 5)

TOTAL (Maximm) = 15)

1

0

2
t
0
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Alternative 1

PROTECTION OF HUMAN HEALTH AKD THE ENVIRONMENT
(Relative Weight = 20)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis

1. Use of the site after Unrestricted use of the land and water. (If Yes ___ 20
remediation. answer is yes, go to the end of the Table.) Ne X O
TOTAL (Maximsm = 20) 0
2. Human health and the environment i) Is the exposure to contaminants via air Yes X 3
exposure after the remediation. route acceptable? No 0
ii) Is the exposure to contaminants via Yes X &
groundwater/surface water acceptabte? Ro 0
ii1) Is the exposure to contaminants via Yes X 3
sediments/soils acceptable? Ko ___ O
Subtotal (maximus = 10) 10

3. Magnitude of residual public i) Heatth risk
health risks after the remediation. 11) Health risk

Subtotal (maximum = 5)

4. Magnitude of residual

IAlA

i) tess than acceptable

envirormental risk after the

remediation.

Subtotal (maximum = 5)

TOTAL (Haximm = 20)

ii) Slightly greater than acceptable

iii) Significant risk still exists

1 in 1,000,000 _X 5
1t in 100,000 __ 2
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ALTERNATIVE 7

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

(Relative Weight = 15)

Analysis Factor Basis for Evaluation During Weight
Detailed Analysis
1. Volume of hazardous waste reduced i) cuantity of hazardous waste 100X _x_10
(Reduction in volume or toxicity). destroyed or treated. 80-99%___ 8
60-80%___ 6
40-60%___ 4
20-40%___ 2
<200
ii) Are there concentrated hazardous Yes X_ O
waste produced as a result of (i)? (If o _ 2
answer is no, go to Factor 2.)
iii) How is the concentrated hazardous on-site
waste stream disposed? tand
disposal
0
Off-site
secure land
disposal
X 1
On-site or
off-site

Subtotal (maximuss = 12)
(If subtotal = 12, go to 3)

2. Reductiom in mobility of
hazerdous waste.

Subtotal (maximum = 5)
3. Irreversibility of the

destruction or treatment of
hazardous waste.

Subtotal (maximm = 3)

TOTAL (Maximmm = 15)

i) Method of Reduction

- Reduced mobility by containment

- Reduced mobility by alternative
treatment technologies.

ii) Quantity of Wastes Immobilized

Comptetely irreversible

Irreversible for most of the hazardous waste
constituents.

Irreversible for only some of the hazardous
waste constituents

Reversible for most of the hazardous waste
constituents.

destruction
or
treatment

AlViAa
o
o
R

15




ALTERNATIVE 7

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor Basis for Evaluation During Weight

Detailed Analysis

1. Protection of community during

o Are there significant short-term risks to Yes X O
remedial actions. the comunity that must be addressed? (If No 4
answer is no, go to Factor 2.)
o Can the risk be easily controlled? Yes X 1
No 0
o Does the mitigative effort to control risk Yes __ O
impact the community life-style? Ro X 2
Subtota! (maximum = 4) 3
2. Environmental impacts © Are there significant short-term risks to Yes 0
the environment that must be addressed? No _ 4
(If the answer is no, go to Factor 3.)
o Are the available mitigative measures Yes X 3
reliable to minimize potential impacts? No 0
Subtotal (maximum = 4) 3
3. Time to implement the remedy. o What is the required time to implement the < 2yr. 1
remedy? > 2yr. X_ 0
o Required duration of the mitigative effort <2yr. _X 1
to control short-term risk. > 2yr. 0
Subtotal (maximum = 2) 1
TOTAL (Maxizam = 10) 7
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BASIS FOR CAPITAL COST FOR ALTERNATIVE: Ground Water Extraction
Systen

COST ITEM:Direct Capital Costs COST COMPONENT : Construction and
Equipment Costs

BASIS: Direct capital costs include construction and equipment
costs for a five well ground water extraction system.
Costs include items such as installation of wells
materials to construct wells, pumps, piping, electrical
wiring, instruments and labor for field construction of

these jtems.

CALCULATION/SOURCE: Installation and eguipment costs

were estimated based on similar costs from the
Phase II RI pumping test. Piping, labor and

setup costs were calculated using factors fron

Perry's Chemical Enaineers! Handbook, 6th

Edition. O&M costs were taken from "Remedial

Action at Waste Disposal Sites: Handbook

(Revised)", October 1985. Costs were updated,

if necessary to 1991 dollars using ENR

Construction Cost Indexes.
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CAPITAL COST SUMMARY FOR GROUND WATER EXTRACTION SYSTEM

Cost
Conmpoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs
Installed
_X_ Purchased
Land and Site Development
a. Equipment
b. Labor
c. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
C. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

144283

Published
Cost Facto

144283

1995

Estimated
From Phase
Costs

Subtotal

0

TOTAL DIRECT COSTS

155283

INDIRECT CAPITAL COSTS
1. Engineering and Design

23292

15% TDC

2. Contingency Allowance

38821

25% TDC

3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
Cc. Start-up & Shake-down

4658
3106
31057

Subtotal

100934

3% TDC
2% TDC
20% TDC

TOTAL INDIRECT COSTS

100934

TOTAL CAPITAL COSTS

256217




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Surface Soil Removal

COST ITEM:Direct Capital Cost COST COMPONENT:Construction
Costs
BASIS: Direct capital costs include excavation of the top two

(2) feet of soil with chromium concentrations greater

than 50 ppm. Costs include items such as mobilization/

demobilization, removing the so0il from its current

location and stock piling it for treatment on-site, air
monitoring for the presence of dust particles and

watering to control dust.

CALCULATION/SOURCE: Costs are taken from the “Compendium of Costs

of Remedial Technologies at Hazardous Waste

Sites", October 1987, page 145, using the

average excavation expenditure cost for the

USEPA_ELI/JRB 1979 surface soil cleanup in

Missouri. Costs are updated to 1991 dollars

using ENR Construction Cost Indexes.




aE W

ERM-Northeast
CAPITAL COST SUMMARY FOR SURFACE 8S0OIL REMOVAL
Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS
1. Construction Costs 921,500({Published 1993
a. Equipment Costs
b. Labor
c. Materials
Subtotal 921,500
2. Equipmet Costs
Installed
: Purchased
3. Land and Site Development
a. Equipment
b. Labor
c. Materials
Subtotal 0
4. Buildings and Service
a. Equipment
b. Labor
c. Materials
Subtotal 0
5. Relocation Costs
Subtotal 0
6. Disposal Costs
Subtotal 0
TOTAL DIRECT COSTS 921,500
INDIRECT CAPITAL COSTS
1. Engineering and Design 138,225/15% TDC
2. Contingency Allowance 236,375|25% TDC
3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake~down
Subtotal 368,600
TOTAL INDIRECT COSTS 368,600
TOTAL CAPITAL COSTS 1993

1,290,100




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Storm Sewer Cleaning

COST ITEM:Direct Capital Costs COST COMPONENT: labor, Egqpt.&
Materials
BASIS: Direct costs based on quotations from 4 experienced local

storm sewer cleaning contractors to pressure wash lines

and vacuum-out sediment and transfer the sediment into 55

gallon drums. Included in the cost are items such_as

labor, equipment rental, air cualitvy monitoring. safety

equipment, video taping of the line and mobilization and

demobilization.

CALCULATION/SOURCE: Contractors provided unit cost estimates

(S/linear foot) for sewer cleaning based on

past experience. These cost estimates ranged

from $10/ft. to $32/ft. with an average price

of $25/ft. This price includes all associated

labor, equipment and material costs including

video taping of the lines following cleaning.

Total Direct Capital Cost= 4,536 linear ft.x

$25/ft.=$113,400.




CAPITAL CO8ST SUMMARY FOR ALTERNATIVE STORM SEWER CLEANING

Cost Cost Basis of Year
Compoent Estimate | Estimate § Incurred
DIRECT CAPITAL COSTS
1. Construction Costs 113400|Quotation 1993
a. Equipment
b. Labor
c. Materials
Subtotal 113400
2. Equipmet Costs NA
Installed
____  Purchased
3. Land and Site Development NA
a. Equipment
b. Labor
c. Materials
Subtotal 0
4. Buildings and Service NA
a. Equipment
b. Labor
c. Materials
Subtotal 0
5. Relocation Costs NA
Subtotal 0
6. Disposal Costs NA
Subtotal|NA
TOTAL DIRECT COSTS 113400 1993
INDIRECT CAPITAL COSTS
1. Engineering and Design 30000
2. Contingency Allowance 5000
3. Other Indirect Costs
a. Legal Fees 5000
b. Licence/permit Costs 5000
Cc. Start-up & Shake-down 5000
Subtotal 50000
TOTAL INDIRECT COSTS 50000|ERM Est. 1993
TOTAL CAPITAL COSTS 163400 1993




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Off-site Landfilling

COST ITEM:Direct Capital Costs COST COMPONENT : Land Devel opment
‘ and Disposal

Costs
BASIS: Direct capital costs were based on disposal facility

unit costs for disposal, transportation and stabilization

to meet IDR standards. Costs include items such as

procurement, placement and rough grading of clean fill in

the excavated areas, treatment of the contaminated soil

{if necessary), disposal of the contaminated soil, and

transportation of soil/fill to and from the site.

CALCULATION/SOURCE: Cost information for treatment, transportation

and disposal came from current vender costs.

Cost information for backfilling was from

quotes provided to ERM for a similar project

recently completed,




'l

CAPITAL COST SUMMARY FOR HIGELY CONTAMINATED SOIL TO OFF-SITE LANDFIL

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs
Installed

____  Purchased
Land and Site Development

a. Equipment

b. Labor

c. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
c. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

Subtotal
TOTAL DIRECT COSTS

485210

485210

Vender
Quotes

0

2187856

2187856

Vender
Informatio

2673066

INDIRECT CAPITAL COSTS

1. Engineering and Design

2. Contingency Allowance

3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake-down

Subtotal

400960

15% TDC

668267

25% TDC

53461
80192

1202880

2% TDC
3% TDC

TOTAL INDIRECT COSTS

1202880

TOTAL CAPITAL COSTS

3875946




CAPITAL COST SBUMMARY FOR LESS CONTAMINATED SOIL TO OFF-8ITE LANDFILL

Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials
Subtotal 0
2. BEquipmet Costs
Installed
__ Purchased
3. Land and Site Development 687500}Vender 1993
a. Equipment Quotes
b. Labor
c. Materials
Subtotal 687500
4. Buildings and Service
a. Equipment
b. Labor
c. Materials
Subtotal 0
5. Relocation Costs
Subtotal 0
6. Disposal Costs 2850000|Vender 1993
Information
Subtotal 2850000
TOTAL DIRECT COSTS 3537500
INDIRECT CAPITAL COSTS
1. Engineering and Design 530625{15% TDC
2. Contingency Allowance 884375/25% TDC
3. Other Indirect Costs
a. Legal Fees 70750|2% TDC
b. Licence/permit Costs 10612513% TDC
c. Start-up & Shake-down
Subtotal 1551875
TOTAL INDIRECT COSTS 1591875
TOTAL CAPITAL COSTS 5129375 1993




BASIS FOR CAPITAL COST FOR ALTERNATIVE:_Building Demolition

COST ITEM:Direct Capital Cost COST COMPONENT:Construction
Costs

Direct capital costs include demolition of the VDH Plant
#1 building, transportation and disposal costs of the

debris. Additional rental costs were included such as

air monitoring, safety and heavy demolition ecuipment.

Material is assumed to be disposed of in a C&D landfill.
Asbestos removal and building decontamination are covered

under separate technology cost items.

CALCULATION/SOURCE: Costs are based on_a_vender estimate and from

costs incurred in similar proijects.




CAPITAL COST SUMMARY FOR BUILDING DEMOLITION

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs ‘
Installed

____  Purchased
Land and Site Development

a. Equipment

b. Labor

c. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
c. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

Subtotal
TOTAL DIRECT COSTS

662420

Vender
Estimate

662420

1993

0

Included
Above

662420

INDIRECT CAPITAL COSTS
1. Engineering and Design
2. Contingency Allowance
3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake~down

Subtotal
TOTAL INDIRECT COSTS

899363

15% TDC

165605

25% TDC

6624
33121

304713

1% TbC
5% TDC

304713

TOTAL CAPITAL COSTS

967133




BASIS FOR CAPITAL COST FOR ALTERNATIVE:_ Building Decontamination

COST ITEM:Direct Capital Cost COST COMPONENT:Construction
Costs

Direct capital cost includes decontamination of the

building and its components to prepare it for demolition/
dismantling and disposal. Total cost includes sand
blasting surfaces, labor, materials. safety equipment,

air monitoring and disposing of waste sand in a secure
landfill.

CALCULATION/SOURCE: Decontamination costs were based on a vender

quotation.




CAPITAL COST SUMMARY FOR BUILDING DECONTAMINATION

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs
Installed

____  Purchased
Land and Site Development

a. Equipment

b. Labor

c. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
c. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

Subtotal
TOTAL DIRECT COSTS

480000

480000

Vender
Quote

1993

0

480000

480000

Estimate

960000

INDIRECT CAPITAL COSTS
1. Engineering and Design
2. Contingency Allowance
3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake-down
Subtotal
TOTAL INDIRECT COSTS

67200

7% TDC

240000

25% TDC

9600
9600

326400

1% TDC
1% TDC

326400

TOTAL CAPITAL COSTS

1286400




BASIS FOR CAPITAL COST FOR ALTERNATIVE:_ Asbestos Removal

COST ITEM:Direct Capital Cost COST COMPONENT: Construction and
Disposal costs

Direct capital costs include removal and disposal of

asbestos containing material within VDH Plant #1.
Asbestos volume is based on preliminary observations and

sampling data. Included in the cost are items such as

air monitoring, asbestos removal, asbestos disposal,

safety equipment and other removal eguipment.

CALCULATION/SOURCE: Costs are based on a vender estimate and from

waste disposal costs incurred at other similar

sites.




CAPITAL COST SUMMARY FOR ASBESTOS REMOVAL

Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS8
1. Construction Costs 80000|Vender 1993
a. Equipment Estimate
b. Labor
c. Materials
Subtotal 80000
2. Equipmet Costs
Installed
___  Purchased
3. Land and Site Development
a. Equipment
b. Labor
c. Materials
Subtotal 0
4. Buildings and Service
a. Equipment
b. Labor
c. Materials
Subtotal o}
5. Relocation Costs
Subtotal 0
6. Disposal Costs 15200|Estimate 1993
Subtotal 15200
TOTAL DIRECT COSTS 85200 1993
INDIRECT CAPITAL COSTS
1. Engineering and Design 14280(15% TDC
2. Contingency Allcowance 23800|/25% TDC
3. Other Indirect Costs
a. Legal Fees 952(1% TDC
b. Licence/permit Costs 952{1% TDC
c. Start-up & Shake~down
Subtotal 39984
TOTAL INDIRECT COSTS 39984
TOTAL CAPITAL COSTS 135184 1993




BASIS FOR CAPITAL COST FOR ALTERNATIVE:_ Site Restoration

COST ITEM:Direct Capital Costs COST COMPONENT:Land and Site
Development

Direct capital costs include an additional 154,428 sqg.
ft. of topsoil, grass and small trees to restore site

grade and surrounding area. Included in the cost are

items such as procurement, placement and grading of the
topsoil, seeding, tree and shrub placement, labor and

equipment costs.

CALCULATION/SOURCE: Costs for both direct costs and 0&M were taken

from "Remedial Action at Waste Disposal Sites:

Handbook (Revised)'", October 1985. Costs were

updated to current dollars using ENR

Construction Cost Indexes.




o

CAPITAL COST SUMMARY FOR SITE RESTORATION

Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials
Subtotal 0
2. Equipmet Costs
Installed
___  Purchased
3. Land and Site Development 100027{Published 1995
a. Equipment Costs
b. Labor
c. Materials
Subtotal 100027
4. Buildings and Service
a. Equipment
b. Labor
c. Materials
Subtotal 0
5. Relocation Costs
Subtotal 0]
6. Disposal Costs
Subtotal 0
TOTAL DIRECT COSTS 100027 1995
INDIRECT CAPITAL COSTS
1. Engineering and Design 15004{15% TDC
2. Contingency Allowance 25007|25% TDC
3. Other Indirect Costs
a. Legal Fees 1000{1% TDC
b. Licence/permit Costs 1000|1% TDC
c. Start-up & Shake-down
Subtotal 42011
TOTAL INDIRECT COSTS 42011
TOTAL CAPITAL COSTS 142038 1995




CAPITAL COST SUMMARY FOR SUBSURFACE S0OIL REMOVAL

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS

1.

Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs
Installed

_____  Purchased
Land and Site Development

a. Equipment

b. Labor

c. Materials

Subtotal
Buildings and Service
a. Equipment
b. Labor

Cc. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

Subtotal

TOTAL DIRECT COSTS

1858708

1858708

Published
Costs

1994

0

1858708

1994

INDIRECT CAPITAL COSTS

1.
2.
3.

Engineering and Design
Contingency Allowance
Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake-down
Subtotal

TOTAL INDIRECT COSTS

278806

15% TDC

464677

25% TDC

37174

780657

2% TDC

780657

TOTAL CAPITAL COSTS

2639365

1994




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Subsurface Soil Removal

COST ITEM:Direct Capital Cost COST COMPONENT:Construction
Costs

Direct capital costs include excavation of soil from 2-20

feet with chromium concentrations greater than 50 ppm.

Included are costs such as removing the soil from its

current location and stock piling it for on-site

treatment or loading it for off-site disposal, air

monitoring, watering for dust control equipment and

labor. Not included are costs for shoring due to

presently unknown extent of contamination beneath the

plant.

CALCULATION/SOURCE: Costs are taken from the "Compendium of Cests

of Remedial Technologies at Hazardous Waste

Sites", October 1987, page 146, excavation/

removal costs for soil removal down to 15 feet

done by the USEPA__ ELI/JRB in 1981 in

California. Costs are updated to 1991 dollars

using ENR Construction Cost Indexes.




BASIS FOR CAPITAL COST FOR ALTERNATIVE:_ _Sediment Removal

COST ITEM:Direct Capital Costs COST COMPONENT:Construction
Costs

BASIS: Direct capital costs include diversion of Olean Creek

using a temporary dam and a diversion channel, removal of

the contaminated sediments, transportation of the

sediments to VDH #1 for staging and restoration of the

Creek.

CALCULATION/SOURCE: Costs were taken from the "Remedial Action at

Waste Disposal Sites: Handbook (Revised)!,

October 1985, Costs were updated to 1991

dollars using ENR Construction Cost Index

data.




CAPITAL COST SUMMARY FOR SEDIMENT REMOVAL

Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS
1. Construction Costs 176239|Attached 1993
a. Equipment Calculation
b. Labor
c. Materials
Subtotal 176239
2. Equipmet Costs
Installed
__  Purchased
3. Land and Site Development
a. Equipment
b. Labor
c. Materials
Subtotal o
4. Buildings and Service
a. Equipment
b. Labor
c. Materials
Subtotal 0
5. Relocation Costs
Subtotal 0
6. Disposal Costs
Subtotal o}
TOTAL DIRECT COSTS 176239 . 1993
INDIRECT CAPITAL COSTS
1. Engineering and Design 26436{15% TDC
2. Contingency Allcwance 44060|25% TDC
3. Other Indirect Costs
a. Legal Fees 3525|2% TDC
b. Licence/permit Costs 8812{5% TDC
c. Start-up & Shake-down
Subtotal 12337
TOTAL INDIRECT COSTS €. 82832
TOTAL CAPITAL COSTS 259071 1993




BASIS FOR CAPITAL COST FOR ALTERNATIVE: On-site Conventional
Treatment with Discharge to Olean Creek

COST ITEM:Direct Capital Costs COST COMPONENT:Construction
Costs
BASIS: Direct Capital costs are for an on-site treatment system

which includes items such as equipment purchase/rental,

pumps, field construction o¢f plant, instrumentation.

piping and secondary containment for the facilitv. The

total costs for O&M include, operator costs, disposal of

the sludge and treatment chemical costs.

CALCULATION/SOURCE: Direct costs were taken from “"Remedial Action

at Waste Disposal Sites: Handbook (Revised)",

October 1985. Costs were updated to current

dollars using ENR Construction Cost Indexes.

Chemical usage numbers and sludge volume were

baéed on the treatability study. Chemical

costs were taken from “Technologies for

Upgrading Existing or Designing New Drinking
Water Treatment Facilities", EPA, March 1990.




CAPITAL COST SUMMARY FOR CONVENTIONAL PRECIP. TO OLEAN CREER

Cost Cost Basis of Year
Compoent Estimate | Estimate j§ Incurred
DIRECT CAPITAL COSTS
1. Construction Costs 245000(Published 1995
a. Equipment Costs
b. Labor
c. Materials
Subtotal 245000
2. Equipmet Costs Included
Installed Above
___  Purchased
3. Land and Site Development
a. Equipment
b. Labor
c. Materials
Subtotal 0
4. Buildings and Service
a. Equipment
b. Labor
c. Materials
Subtotal 0]
5. Relocation Costs
Subtotal 0
6. Disposal Costs
Subtotal 0]
TOTAL DIRECT COSTS 245000 1995
INDIRECT CAPITAL COSTS
1. Engineering and Design 36750]15% TDC
2. Contingency Allcwance 61250(25% TDC
3. Other Indirect Costs
a. Legal Fees 2450(1% TDC
b. Licence/permit Costs 980014% TDC
Cc. Start-up & Shake-down 24500§10% TDC
Subtotal 36750
TOTAL INDIRECT COSTS 134750
TOTAL CAPITAL COSTS 379750 1995




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Activated Carbon Treatment
of Highly Contaminated Ground Water and Discharge to POTW

COST ITEM:Direct Capital Costs COST COMPONENT:Construction,
Equipment and
Buildings Costs

Direct Capital costs include leasing a carbon treatment

system to treat 250 gpm_of contaminated ground water

followed by discharge of 1250 gpm of ground water to the

POTW. Estimate includes upgrading the local POTW, to

increase its capacity for acceptance of site ground

water. Also included are items .such as construction of

a line_to tap into the local sanitary sewer main and

initial carbon costs.

CALCULATION/SOURCE: Cost data were mainly taken from vendor

information and from the "Remedial Action at

Waste Disposal Sites: Handbook (Revised)",

October 1985. Costs were updated, if

necessary, using ENR Construction Cost Index

data.




CAPITAL COST SUMMARY FOR ACTIVATED CARBON DISC. TO POTW
Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS
1. Construction Costs 245000{Published 1995
a. Equipment Costs
b. Labor
c. Materials
Subtotal 245000
2. Equipmet Costs
_X_ Installed (leased) 67000{Vender 1995
Purchased Quote
3. Land and Site Development
a. Equipment
b. Labor
c. Materials
Subtotal 67000
4. Buildings and Service 33000|Vendor 1995
a. Equipment Information
b. Labor
c. Materials
Subtotal 33000
5. Relocation Costs
Subtotal 0
6. Disposal Costs
Subtotal 0]
TOTAL DIRECT COSTS 345000
INDIRECT CAPITAL COSTS
1. Engineering and Design 34500{10% TDC
2. Contingency Allowance 86250/25% TDC
3. Other Indirect Costs
a. Legal Fees 3450(1% TDC
b. Licence/permit Costs 1035013% TDC
c. Start-up & Shake-down 34500|10% TDC
Subtotal 169050
TOTAL INDIRECT COSTS 169050
TOTAL CAPITAL COSTS 514050 1995




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Site Capping

COST ITEM:Direct Capital Costs COST COMPONENT:Construction
Costs
BASIS: Direct capital costs include capping of the entire site

{approximately 70,000 sq. ft) with a composite cap. The

cost estimate also_includes solidification to meet the

LDR requirements and secure landfill disposal for the

highly contaminated soil, Olean Creek sediment and the

storm sewer sediment. The cost estimate does not include

topsoil which is included  in the site restoration

technology and cap maintenance which is a separate cost

iten.

CALCULATION/SOURCE: Direct costs were taken from

"Remedial Action at Waste Disposal Sites:

Handbook (Revised)", October 1985. Costs were

updated to current dollars using ENR

Construction Cost Indexes.




CAPITAL COST SUMMARY FOR SITE CAPPING

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

. Subtotal
Equipmet Costs
Installed
____  Purchased
Land and Site Development
a. Equipment
b. Labor
C. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
c. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

Subtotal

360579

Published
Costs

360579

1994

0

2673066

2673066

TOTAL DIRECT COSTS

3033645

INDIRECT CAPITAL COSTS
1. Engineering and Design

455047

15% TDC

2. Contingency Allowance

758411

25% TDC

3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
Cc. Start-up & Shake-down

60673
91009

Subtotal

151682

2% TDC
3% TDC

TOTAL INDIRECT COSTS

1365140

TOTAL CAPITAL COSTS

4398785




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Soil Encapsulation

COST ITEM:Direct Capital Costs COST COMPONENT:Construction
Costs

BASIS: Direct capital costs include microencapsulation of highly

and less chromium contaminated soil based upon estimated

volumes. Included in the cost are items such as labor,

materials, equipment, safety equipmnent and air

monitoring.

CALCULATION/SOURCE: Direct costs were taken from "Remedial Action

at Waste Disposal Sites: Handbook (Revised)",

October 1985. Costs were updated to current

dollars using ENR Construction Cost Indexes.




CAPITAL COST SUMMARY FOR SOIL ENCAPSULATION

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs
Installed

____  Purchased
Land and Site Development

a. Equipment

b. Labor

c. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
c. Materials

Subtotal
Relocation Costs

Subtotal
Disposal Costs

Subtotal
TOTAL DIRECT COSTS

2237361

2237361

Published
Costs

1994

0

2237361

INDIRECT CAPITAL COSTS
1. Engineering and Design
2. Contingency Allowance
3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake-down

Subtotal
TOTAL INDIRECT COSTS

335604

15% TDC

559340

25% TDC

44747
67121

111868

2% TDC
3% TDC

1006812

TOTAL CAPITAL COSTS

3244173




BASIS FOR CAPITAL COST FOR ALTERNATIVE: Solidification/
Stabilization of Contaminated Soil

COST ITEM:Direct Capital Costs COST COMPONENT:Construction
Costs

DirectCagitalCostsincludeSolidificgtiongstabilizatiog
of highly and less chromium contaminated soil based upon
estimated volumes. Included in the costs are items such

as labor, equipment rental, construction of on-site

facilities for batch mixing, air monitoring and chemical

costs.,

CALCULATION/SOURCE: Direct costs were taken from "Remedial Action

at Waste Disposal Sites: Handbook (Reviged)%.,

October 1985. Costs were updated to current

dollars using ENR Construction Cost Indexes.




CAPITAL COST SUMMARY FOR SOLIDIFICATION/STABILIZATION
OF HIGHLY CONTAMINATED SOIL/SEDIMENT

Cost Cost Basis of Year
Compoent Estimate | Estimate { Incurred
DIRECT CAPITAL COSTS
1. Construction Costs 776336|(Published 1994

a. Equipment Costs
b. Labor

c. Materials

Subtotal 776336

Equipmet Costs
Installed
__ Purchased
Land and Site Development
a. Equipment
b. Labor
c. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
c. Materials

Subtotal

Relocation Costs

Subtotal

Disposal Costs

Subtotal 0
TOTAL DIRECT COSTS 776336

INDIRECT CAPITAL COSTS
1. Engineering and Design 116450{15% TDC

2. Contingency Allowance 194084|25% TDC

3. Other Indirect Costs

a. Legal Fees 23290|3% TDC

b. Licence/permit Costs 15527|2% TDC

C. Start-up & Shake-~down 155267120% TDC

Subtotal 504618
TOTAL INDIRECT COSTS 504618

TOTAL CAPITAL COSTS 12803954




CAPITAL COST SUMMARY FOR SOLIDIFICATION/STABILIZATION
OF LESS CONTAMINATED SOIL/SEDIMENT

Cost
Compoent

Cost
Estimate

Basis of
Estimate

Year
Incurred

DIRECT CAPITAL COSTS
1. Construction Costs
a. Equipment
b. Labor
c. Materials

Subtotal
Equipmet Costs
Installed
__ Purchased
Land and Site Development
a. Equipment
b. Labor
C. Materials

Subtotal

Buildings and Service
a. Equipment
b. Labor
C. Materials

793750

Published
Costs

793750

1994

Subtotal

Relocation Costs

Subtotal

Disposal Costs

Subtotal

0

TOTAL DIRECT COSTS

793750

INDIRECT CAPITAL COSTS
1. Engineering and Design

119063

15% TDC

2. Contingency Allowance

198438

25% TDC

3. Other Indirect Costs
a. Legal Fees
b. Licence/permit Costs
c. Start-up & Shake-down

23813

Subtotal

515938

3% TDC
1587512% TDC
158750120% TDC

TOTAL INDIRECT COSTS

515938

TOTAL CAPITAL COSTS

1309688




O&M COST ESTIMATE

TECHNOLOGY: Ground Water Extraction

BASIS: Published Cost Factors

CALCULATION: Power $9,519 Annually/Punp X 5 Pumps $47,595
Operations $1.90/hr x 8760 hrs x 5 Pumps= $83,220

ANNUAL O&M COST $130,815




O&M COST ESTIMATE

TECHNOLOGY: Site Restoration

BASIS: Published Cost Factors

CALCULATION:

Annual Inspection
Mowing/Revegetation
Erosion Control
Repairs

ANNUAL O&M COST

$604 /year
$725/year
$242/year
$241/year

$1,812/year




ERM-Northeast
O&M COST ESTIMATE

TECHNOLOGY: Semi-Annual Monitoring

BASIS: ERM RI Costs

CALCULATION: Analysis $1,319/Sample x 10 Samples=
Labor 2 persons x 3days/event x 9 hrs/day x $40/hr=
Equipment Costs
Cost/Event

ANNUAL O&M COST 2x$17,430=

$13,190
$3,240
$1,000

$17,430

$34,860




O&M COST ESTIMATE

TECHNOLOGY: Ground Water toc POTW

BASIS:Vender Estimates

CALCULATION: POTW Charge 1280gal/min x $0.90/748 gal x
525,600 min/yr $809,480

TOTAL ANNUAL O&M COST $809,480




O&M COST ESTIMATE

TECHNOLOGY: Activated Carbon Treatment followed by

Discharge to POTW

BASIS: Published Ceost Factors and Vender Estimates

CALCULATION:

Carbon and Delivery $17,000/mo. x 12 mo.
Trans for Disposal $1,500/mo. X 12 mo.
Lease Cost $7,800/mo. X 12 mo.
Carbon Disposal $4,000/mo.xX 12 mo.
Power & Maintenance $9,327/year
Operators $190,000/year

POTW Charge $809,480/year

TOTAL ANNUAL O&M COST

$204,000
$18,000
$93,600
$48,000
$9,327
$190,000
$809,480

$1,372,407




O&M COST ESTIMATE

TECHNOLOGY: Conventional Ground Water Treatment
with Discharge to Surface Water

BASIS: Vender Estimates, Treatability Study and Published

CALCULATION: Process O&M $43,139/year
Sludge Disposal $949,000/year
Chemical Costs $2,526,243/year

TOTAL ANNUAL O&M COST

Costs

$43,139
$949, 000
$2,526,243

$3,518,382




