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1.0
INTRODUCTION

The cost estimates presented in the FS were developed using the general guidelines described
in this Appendix. The costing methods were maintained as consistent as possible for all areas
and alternatives to enable a meaningful comparison of remediation options with regard to cost.

Estimated costs provided as part of remedial alternative development and evaluation were
derived from a variety of sources. Unit costs were estimated based on a combination of
information supplied by contractors, equipment suppliers, construction estimating guides, and
WCCs past experience in construction and remediation related activities. Table A-1
summarizes the sources for some of the cost information used for this FS. Appendices E and
G provide more detailed information for costs relative to a new on-site landfill and the North
Yard remediation, respectively.

Actual costs for interim remediations at the St. Lawrence Reduction Plant, including work done
in 1988, 1989, and 1990, indicate that some of the unit costs used in these estimates may be
underestimated due to oversimplifications by the contractors who provided estimates. In some
cases, excavation, on-site transport, stockpile management, dewatering of excavated soils, and
run-on, run-off control have cost more than $100 per ton, exclusive of sampling, analysis
administration, surveying, health protection, safety, or disposal costs. Detailed excavations, in
heavily contaminated soils, which are close to buildings or foundations, which will obstruct free
movement of workers and machines, could be even more costly than this, on a per-ton basis.

The level of detail presented for the capital costs is intended to clarify the activities involved
for the implementation of each alternative. However, detailed cost estimates were not made
for activities which were judged to be relatively minor with regard to the overall implementation
of the remedial measures. The operation and maintenance (O&M) costs presented are those
which would be required for a 30-year post-closure period for each alternative. Present worth
costs for each alternative are determined based on a 4 percent interest rate to enable
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comparisons of the costs in light of O&M expenses. This is a rate-of-return which has been
discounted for inflation.

As a starting point for the cost estimates, the quantities of contaminated soils, sediments and
waste which require remediation were estimated (Table A-2). Where possible, the
contaminated soil and sediment volumes used are those presented in the July 1990 Revised
Preliminary FS. For areas where volume estimates were not available, estimates were made
as described in the relevant sections of this report. To approximate the corresponding weight
of materials, unit weights were assumed as indicated in Table A-1, based on WCC’s knowledge
of the materials in question.
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24
DIRECT CAPITAL COSTS

The direct capital costs for each area are divided into the following categories:

A)  Site Preparation

B)  Excavation and Handling of Contaminated Soil/Sediment/Waste
C)  Transport and Treatment or Disposal of Contaminated Materials
D) Collection and Treatment of Water

E)  Site Restoration

The activities required for each category are area- and alternative-specific; however, many
alternatives involve similar activities for which the unit costs are comparable. Unit costs were
increased over standard construction costs by approximately 20 percent where appropriate to
reflect the increased costs of handling contaminated materials. A more detailed description of
the basis for some of the cost estimates follows.

2.1  SITE PREPARATION

Many areas require dewatering or water control during remediation activities. Other areas,
such as the Wetlands may require additional activities such as clearing, grubbing, and preparing
access roads for equipment and moving wastes and cover materials. The lump sum costs for
dewatering include the costs for pumping of the water from a network of well points or from
localized sumps with the use of temporary berms, as necessary, depending on the alternative
in question. It does not include costs for water treatment. For the purposes of this FS, it was
assumed that fluids generated during dewatering activities would be treated in the newly
installed North Yard GAC system.,

For the Wetlands, clearing and grubbing costs are based on clearing medium brush and
disposing of it on-site. The cost for roads to provide access for equipment to the Wetlands

Areas is based on costs to clear, grade and provide an adequate subbase to mobilize equipment
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in the Wetlands. It is assumed that these roads could be left in place upon completion of the
remedial measures, as they would be in outer areas of Reynolds’ property.

22  EXCAVATION AND HANDLING OF CON'I‘AMINATED SOIL/SEDIMENT/WASTE

Excavation work was assumed to be performed using standard earthwork equipment, with
workers in upgraded Personal Protection Level (PPL) D. Excavation unit costs were estimated
at $5 per ton to reflect standard earthworks for all areas excluding the Wetlands where $10 per
ton was estimated to accommodate operations in wet and soft soil conditions. Excavation costs
in the North Yard Area are based on quotes from contractors who have recently performed
excavation work there (Table A-1). Excavation costs for perimeter drains were assumed to be
performed using standard practices as described in Sections 6.2.2 and 7.1.1. The unit costs
presented in this section do not include costs for transport or disposal of the materials, which
are addressed below.

23 TRANSPORTAND TREATMENT OR DISPOSAL OF CONTAMINATED MATERIALS

Many of the remedial measures being considered by this FS involve the excavation and
transport of contaminated materials. Costs for on-site transport of contaminated material were
estimated at $2 per ton based on a round trip transport of half a mile. This is a distance which
would be applicable, for example, to the transport of low-level contaminated soils/sediments
from the Potliner Pad Area, or from the Wetlands drainageways to the Former Potliner Storage
Area, or to an on-site landfill in the area west of the Black Mud Pond. The costs for transport
of contaminated materials to an off-site treatment or disposal facility are included in the cost
for treatment or disposal as discussed below.

Various treatment technologies are considered by this FS. For the black mud, cost estimates
for resource recovery were based on information supplied by Reynolds which reflects recent
operating costs (T.M. Wade’s Memorandum of May 15, 1990). Based on WCC’s volume
estimate for the black mud, and the recent annual rate of 4000 tons per year remediated,
approximately 41 years would be required to completely empty the Pond. For simplicity it was
assumed that remediation could be scaled up to be completed over a 30 year period; costs for
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the remediation were therefore included as O&M costs in Table III-2. Data from Reynolds
based on recent experience indicates that unit cost for excavation, handling, and transport to
the resource recovery facility are approximately $84/ton of wet black mud.

For alternatives which require off-site incineration, unit costs for both transport and treatment
were estimated at $1500 per ton, based on a quote obtained from Rollins Environmental
Services for treatment at their incinerator in Deer Park, Texas which could accept the material
in bulk. The quote was based on the estimated volumes of materials under consideration.

For alternatives which require on-site incineration, costs were estimated based on the sources
discussed below. For the North Yard, alternatives 2A and 3A, the cost of incineration by
OHM'’s mobile infrared unit was estimated based on their quote after the treatability study (see
Appendix C). For the Black Mud Pond, alternative 7, the cost of design, construction, and
operation of an on-site rotary kiln incinerator, summarized on a per ton basis as $200/ton, was
obtained from OH Materials. This cost is comparable with values given by other vendors (e.g.,
Western Services,Inc.) for mobile rotary kilns. '

The cost estimate for the transport and disposal of hazardous contaminated soils/wastes at a
secure landfill is $360 per ton (1991 dollars). This estimate is based on costs for transport and
disposal in bulk in the Chemical Waste Management secure landfill in Model City, New York.
If the soils or sediments of concern require solidification or dewatering to eliminate free liquids
prior to transport for disposal, additional costs (approximately 20 percent more ) would be
incurred.

Cost estimates for on-site disposal are based on the design and construction requirements for
the RCRA-style landfill cell and cap described in Appendix E; the cost presented in
Appendix E for on-site disposal is $60 per ton, which does not include implementation,
administration and contingency costs, based on a air-value of 70,000 cubic yards.
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24  COLLECTION AND TREATMENT OF WATER

Cost estimates for hydrologic controls and collection strategies for surface water and
groundwater are described below. For the alternatives which require surface water run-on and
run-off controls, the cost estimates used were based on costs required for constructing berms,
swales, new drainageways, and grading areas to promote adequate drainage of the areas of
concern,

The surface water collection which would be required in the Black Mud Pond Area by some
of the remedial alternatives would involve construction of a surface water impoundment. The
cost estimate for the impoundment is based on the design conditions discussed in Section 7.1.1.
The cost of pumps and piping directly associated with the impoundment is also included. The
cost of piping (conveyance) of water to the North Yard GAC water treatment system is listed
separately.

Groundwater recovery by a perimeter drain is proposed for the Black Mud Pond and the
Landfill Area, and is described in detail in Section 6.3.2. Similarly constructed lateral drains
are proposed for some of the Wetland alternatives. Implementation of the proposed perimeter
drain design would conceptually involve the following steps: 1) excavation of the drain, 2)
installation of the piping, manholes, pumps, utilities and backfill required for operation, and 3)
transport and disposal of the excavated soils. Excavation costs per linear foot were determined
based on the total volume of soils to be removed for the trench. The unit cost to install the
perimeter drain varies for each area depending on the dimensions of the drain and the
corresponding lengths of pipes, number of pumps, etc., and is described in more detail below.
Transport and disposal costs for the excavated perimeter drain soils would be minimized by on-
site disposal, either in the Former Potliner Storage Area or in a new secure on-site landfill.

For the purposes of estimating the perimeter drain installation costs, the trench excavations
were assumed to be three feet wide. The trenches would be backfilled with clean crushed stone
(and a segregation geotextile), with the exception of the upper foot which would be backfilled
with a lower permeability fill material to minimize rainwater infiltration. Submersible pumps
would be placed every 200 to 300 feet along the length of the drain in manholes. Four-inch
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perforated pipe would be used over the entire length of the trench to enhance collection of
groundwater. In addition, a header pipe and electrical conduits and controls would be installed.
Based on estimates of these component costs, perimeter drain installation for each area of
concern was determined. For the purposes of cost estimating, it was assumed that the drains
could be excavated with minimal obstructions. It was also assumed that installation of the
drains could be performed with minimal requirements for work within the excavated trenches
(and therefore minimal requirements for shoring).

For the purposes of this FS, it was assumed that the North Yard GAC system would have
sufficient capacity to treat water from the following sources:

. Water generated during dewatering activities
. Surface water collection
. Groundwater recovery

For alternatives where permanent surface water collection and groundwater recovery have been
included, a separate cost is included for installation of piping and pumps necessary to carry
water from a particular area to the North Yard GAC system. For alternatives which involve
dewatering only, the cost of transporting the water via tank truck has been included.
Underground piping exists from the North Yard to the Black Mud Pond, and also to the
Landfill Area. This piping could potentially be used to carry contaminated water from each
area of concern to the North Yard GAC system. However, since this piping is old and little is
known of its overall condition, it was assumed that new piping would be installed between each
area of concern and the North Yard GAC system. Capital costs for single-walled piping
installation were estimated for each area assuming no other piping would be available. Costs
were included to place manholes at 300- to 500-foot intervals along the length of the pipelines
to allow access for O&M. Should groundwater collection be part of the selected alternative for
the Landfill and the Wetlands Areas, it would be possible to use a single larger pipe for
conveyance of water between these two areas and the North Yard GAC system, thereby
representing a cost savings.
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2,5 SITE RESTORATION

Site restoration activities would typically involve backfilling, grading and seeding. For some
alternatives a RCRA-style cap over the area is required, and for the Wetlands Area, creation
of a new wetlands nearby would also be required. Costs for backfilling and compacting were
estimated at $5 per ton for most areas. This cost includes excavation, hauling and placement
of the material, assuming that fill from Reynolds’ on-site borrow pit would be used, with
minimal reworking of the material required. For the Wetlands Area, costs were increased to
$10 per ton to reflect constructability constraints, as discussed in Section 13. For remedial
measures which require drainageway excavation and backfill, crushed stone would be used to
minimize erosion and promote good drainage; this cost was estimated at $10 per cubic yard.

For the North Yard, costs for backfilling and installation of a macadam cap and for the uniform
grouted mat are based on vendor’s quotes, and include preliminary activities required such as
grading.

Unit costs for the installation of a RCRA-style cap were based on the criteria for cap design
specified by RCRA and NYSDEG, as discussed in Appendix E, and were estimated to be $5
per square foot. In the Wetlands Area, the cost for installation of a RCRA-type cap was
increased to $10 per square foot, due to anticipated subbase preparations required to ensure
cap subgrade stability.

- The costs for the creation of a new wetlands area are based on the development of an area on
Reynolds property, as described in Section 13.1.1.
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3.0
INDIRECT CAPITAL COSTS

Indirect capital costs include expenditures for detailed design, legal expenses, administration,
etc. These indirect costs have been divided into three broad categories: 1) implementation,
2) administration, and 3) contingency costs. Estimates for these costs have been determined
as described below.

Implementation costs were generally assumed to be 4 percent of the total capital costs and
would include such items as:

o Preparation of engineering drawings, designs, and specifications
° Obtaining regulatory approvals
. Analytical confirmatory sampling

. Insurance
. Bonds
. Permitting

For the Wetlands, Potliner Pad, and Miscellaneous Areas, implementation costs were
anticipated to be proportionately higher then for larger areas, and were estimated at 25 percent.
Administrative costs were assumed to be the costs necessary to manage implementation of a
selected remedial alternative. These costs were assumed to be 15 percent of the direct capital
costs. Finally, contingency costs were generally assumed to be 20 percent of the total capital
costs and represent miscellaneous costs not anticipated during cost estimating, such as the
possible need for upgraded health and safety precautions during the remediation activities, or
to allow for unanticipated volumes of contaminated media. For the Wetlands, contingency costs
were estimated at 25 percent, as working in that area may be more difficult than in other areas.
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4.0
OPERATION AND MAINTENANCE COSTS

For many of the alternatives under consideration, O&M costs include surface water and/or
groundwater monitoring. Additional O&M costs would also be incurred for alternatives which
require water treatment, capping, or the construction of an on-site landfill. For the Black Mud
Pond, resource recovery was calculated as an on-going O&M expense over a 30-year period.
For this alternative, and for the North Yard alternative 1, groundwater and surface water
monitoring would continue for 30 years post-closure, yielding a total duration for these
alternatives of 60 years.

41 MONITORING

Surface water and groundwater monmitoring costs were estimated based on sampling for indicator
parameters on a quarterly basis. A monitoring network for surface water would be established
during remediation, and groundwater would be monitored using existing monitoring wells.
(Additional wells may be required if an on-site landfill were constructed.)

42  WATER COLLECTION

For either groundwater recovery or surface water collection, this cost would be associated with
the maintenance of pumps to pump water from each area of concern to the North Yard GAC
system, It was assumed that mechanical equipment would require replacement at approximately
10 year intervals. In addition the O&M cost includes costs for the electrical supply to power
the pump. For groundwater recovery, it was assumed that recovery wells would likely require
replacement every 5 to 10 years over the 30-year post-closure period. Replacement of the wells
could be required intermittently in the event of well failure due to clogging of the screen, or
accidental damage to the well. For perimeter drains, it is assumed that the only maintenance
they would require (with exception of pump maintenance, mentioned above) would be
intermittent cleaning of any clogged of sumps or pipes. Surface water collection O&M costs
include pump maintenance, and annual inspection of any berms, swales or new drainageways
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constructed. They would then be maintained as necessary to ensure continued performance of
the surface water control strategy.

43 CONVEYANCE TO THE NORTH YARD GAC SYSTEM

The annual cost for maintenance of the pipelines to the North Yard GAC water treatment
system was estimated as 4 percent of the capital cost for installation of the lines. This would
include intermittent inspections or cleaning out of the pipelines as necessary to ensure a clear
passageway for flow.

44  WATER TREATMENT

A portion of the O&M cost is also associated with treatment of contaminated surface water and
groundwater by the North Yard GAC system. Woodard and Curren, Inc., designers of the
North Yard GAC system, have estimated that annual O&M costs for this facility will be in the
range of $80,0000 per year and would include the costs of utilities, chemicals, and supervision
by part-time operations personnel. This $80,000 estimate was used as a guideline for treatment
costs for contaminated water from each area of concern. Therefore, the cost of treating surface
water and shallow groundwater for the North Yard Area was estimated to cost $80,000 per year,
with an additional incremental amount of this $80,000 cost being associated with water
treatment for other individual areas of concern. These incremental costs are included in O&M
costs associated with each area of concern.

45 RCRA CAP

RCRA cap maintenance would be required to ensure continued performance of the cap.
Maintenance would include monthly inspections, maintenance of the vegetative cover, and
repair of any damage that could occur as a result of erosion or rodents. In addition, periodic
surveys should be made to quantify any settlement or subsidence, and to ensure adequate run-
off ¢ atrol from the cap. For the RCRA-type caps, O&M costs over its 30-year design life were
estimated based on O&M costs developed in Appendix E.
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4.6 ASPHALT - COMPOSITE CAP

O&M costs for the cap are based on costs for the following activities:

1)
2)
3)

4)

Semi-annual inspection for cracks

Application of a hot joint filler to cracks found

Application of a sealant about every 3 years

Resurfacing every 10 years with a top coat of asphalt

47 LANDFILL CELLS

In addition to cap maintenance groundwater monitoring, leachate collection and treatment

would be required for operation of a secure landfill on-site. Operating costs for maintenance

of an on-site landfill post-closure were based on costs to maintain the leachate collection pumps

and were bawed on O&M costs developed in Appendix E. O&M costs for monitoring were
included under the groundwater monitoring heading to indicate that O&M of an on-site landfill
would require groundwater monitoring specifically for the landfill,
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5.0
INDIRECT O&M COSTS

Administration and contingency costs are included as described above for capital costs.
However, these costs were each estimated at 4 percent of the direct O&M costs instead of 15
and 20 percent, respectively for the capital cost estimates. Lower administration and
contingency costs would be anticipated in light of the more routine nature of O&M activities
relative to the initial implementation of remedial measures.
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TABLE A-1

SOURCES USED TO ESTIMATE COSTS

Type of Cost

Excavation and dewatering
Resource recovery

Off-site incineration

Mobile infrared thermal
destruction

Mobile rotary kiln incineration
North Yard excavation

North Yard rail replacement
On-site rotary kiln design,
construction and operation
Off-site landfilling at
Chemical Waste Management

in Model City, New York

North Yard GAC System
construction and O&M

Landfill construction

Landfill construction leachate
piping

Landfill construction earthwork

Various construction/process costs

Various construction/process costs

FS Rpt/Appx A/ReyMet/B3C2515C-2/RM2

Contact

Sevenson Environmental
Services

Reynolds Metals Company

Memorandum by T.M. Wade

Rollins Environmental
Services

OH Materials

Weston
Perras excavating

Fiacco & Riley
OH Materials

Reynolds Metals Company

Woodard and Curren, Inc.

Gundle Lining Systems

M & T Plastics

Perras Excavating
'Means, 1991

Richardson, 1988

D f Con

9/12/90

5/15/90

8/31/90

2/11/91

5/21/91
5/15/91

5/17/91
5/13/91

5/1/91

1/4/91

5/7/91

5/17/91

5/7-5/8/91
See "References"”

See "References"

6/10/91






Area of '
_ Concern
Black Mud Pond
Black Mud
Soil

Buried Soil
S.W. of BMP

Landfill Area
Landfill:

Waste
Sail

Former Potliner
Storage Area;
Waste
Soil
Wetlands

Drainageway
Sediment
Open Water
Area Sediment

Quantity
{cuyd)

187,928

165,660
22,090

178

246,630

134,055
20,740

23,685
68,150

16,295

5,163
11,132

FS Rpt/Appx A/ReyMet/89C2515C-2/RM2

COST ESTIMATING ASSUMPTIONS
QUANTITY AND AREA ESTIMATES

Unit
Weight
(ton/

<u yd)

1.0
175

175

1.25
1.7

1.25
1.75

1.5
1.5

TABLE A-2

Quantity

(ton)
204,629

165,660
38,658

312

352,732

167,568
36,295

29,606
119,263

24,424

7,745

16,679

Area

{acre)  _Source

6.0

114

10.1

32

6.9

Preliminary FS
Preliminary FS

Final RI

Preliminary FS
Preliminary FS

Preliminary FS
Preliminary FS

See Section 13.0

5/



TABLE A-2

(continued)
Unit
Weight
Area of Quantity (ton/ Quantity Area
_Concern {auyd) <u yd) ton). (acre) —Source
Potliner Pad
Area 3,436 5,939 12 See Section 16.0
Soil 3,141 1.78 5,496 1.0 Assuming contamination
to depth of till
Sediment 295 1.5 443 0.2 Preliminary F§
North Yard
Soil 28,600 1.7 50,000 4.6 Phase II PCDF/PCDD
>10 ppm PCBs Sampling Report
Soil 4,975 175 8,700 08 Phase I PCDF/PCDD
>500 ppm PCBs Sampling Report
Rectifier Yard 4,330 6,495 13
Drainageway
Sediment 3,000 15 4,500 13 Final RI; Additional Sediment
Sampling Report, 1990
Pond Water Area
Sediment 1,330 1.5 1,995
Area North of
Haverstock Road 1,700 L78 2,980 1.0 See Section 24.0
Soil Stockpile 2,700 4,050 0.4 See Section 25.0
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Executive Summary

Two samples of North Yard Soil, one low PCB concentration and one a mixture of high
concentration soil and low PCB concentration soil, were treated with Galson Remediation
Corporation's {(GRC) patented APEG-PLUS™ treatment system in laboratory scale
equipment. Treatment resulted in reduction of the PCB concentration in a low PCB
concentration soil sample from 40 ppm to less than 2 ppm. Treatment of the mixed soil
resulted in reduction of the PCB concentration in a high PCB concentration soil sample
from 5000 ppm to 30 ppm. Analysis for dioxins and dibenzofurans was completed by a
third-party laboratory. The reduction in PCB concentrations was less pronounced than
GRC has experienced with soils from other sites. The problem seems related to
interferences unique to the North Yard soil.

Analysis of the exit fractions 'for reagent components and other data on the site was used
to generate cost estimates. The cost for treating the 37,200 cubic yards (assuming
roughly 56,000 tons) of contaminated soil in the North Yard is estimated to be
approximately $450 per ton (within a +50% range of accuracy, based on the
treatability study results). A cost estimate has been provided as Appendix 4.

The APEG-PLUS™ treatment system is mobile, and full-scale treatment would take place
at the site. Because the site is large, GRC recommends treating it with an 8- to 10-
reactor system, which can treat approximately 160-200 tons per day. A pilot study
would be necessary in order to verify performance and to optimize treatment conditions.

[ntroduction

GRC is pleased to present the draft final report with results from the laboratory-scale
treatability study, using GRC's patented APEG-PLUS™ chemical dechlorination treatment
technology 1o destroy the PCB and dioxin/furan contaminants in samples of soils from
the Reynolds/St. Lawrence Reduction Plant (Reynolds) site. The objective of the
laboratory treatability study was to determine the effectiveness of the APEG-PLUS™
treatment system on composite samples (as described in Woodward-Clyde Consultants'
(WCC] "Treatability Study Work Plan for North Yard Soils,” p. 4) from the Reynolds
site.
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The Reynolds site is contaminated with PCBs and some dioxin/furans. GRC's treatability
study was largeted to reduce the concentration of PCBs to less than two (2) parts per
million (ppm). GRC aiso assumed that the dioxins/furans would require
decontamination to 5§ part per billion (ppb), based on conversations with Mr. Peter
Jacobson of Woodward-Clyde Consultants.

The treatability study was originally divided into six phases.

Phase 1:  Preliminary testing, selecting initial conditions
Phase 2: Initial reactions

Phase 3:  Optimization reactions

Phase 4. Analysis by outside laboratories

Phase 5: Reagent recovery analysis, full-scale cost estimate
Phase 6: Waste disposal and project report

The phases are discussed in detail in the remainder of this report.

Bt \: Preliminary Testing. Selecting Initial Condit

WCC delivered two samples of PCB-contaminated soil from the North Yard of the
Reynolds site to the GRC mobile laboratory at the site. The first sample was low PGB
concentration soil, the second was from a high PCB concentration area. GRC personnel
passed the soil through a screen with 0.25" openings to remove pebbles and sticks and
collected the soil in a metal pan. The soil was mixed manually to make the batch
homogeneous. All work with this soil was conducted under a fume hood by personnel
wearing appropriate gloves.

The soil samples were analyzed for PCBs using GRC's usual method (attached). The
samples were also analyzed for percent moisture, crude particle size distribution, and
KOH absorption capacity. The data generated in this portion of the lab study are
summarized in Table 1. The dioxin/furan analyses were provided by outside
laboratories, through WCC (correspondence dqted 1/28/91 WCC to GRC).
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Low PCB Concent.  High PCB Concent.

PCB Concentration, ppm (ug/g) 44 17,000
Dioxins (ppb) 0.001 0.992
Furans (ppb) 0.278 67
Per cent Moisture 16% 13%
KOH Absomption Capacity, mg/g 150
Sieve #300 #140 £60 #0.5 #.1 % Qversize
Mesh Size Lm 50 100 250 500 1000 0.25 inch
Low PCB Concent. % passing 3% 17% 42% 54% 69% 16%
High PCB Concent. % passing 0.6% 4% 12% 20% 37% 23%

Reagent formulation and loading were selected for the initial reactions of each sample
type (soil) based on the analytical results and on previous experience with other soils.
The KACs for these samples are above average for soils. GRC's usua! procedure is to
double the usual amount of KOH when the KAC is over 100 mg/g to assure there will be
enough KOH available to compiete the reaction. PCB dechlorination reactions usually
require 6-8 hours to reduce PCB concentrations from a few hundred ppm to the 2 ppm
clean level. In the case of the low PCB concentration soil, however, the PCB
concentration was fairly low and the dechlorination was expected to take less time. Based
on previous experience, it was thought that the mixed (high PCB concentration) soil
would require about 10 hours to be treated to iess than 2 ppm. For the first reaction,
GRC selected its standard reagent (1:1:2:2 PEG:TMH:DMSQ:45% KOH) at 60 % loading
(60 g reagent per 100 g soil) as a starting point and doubled the amount KOH used.

ot 2 8 3: Soil Treat Reati

GRC conducted -the first four reactions at 150°C according to its standard protocol
(attached). Monitoring samples were collected from the reactor hourly. The monitoring
samples were analyzed for PCBs by GRC's rapid analytical method (attached).
Throughout this project, the reactor and GC were in separate cities, and it was not
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possible to analyze the monitoring samples in "real time.” For that reason, reaction
times were arbitrarily set at 10 hours, based on scheduling concerns and on the project
manager's experience with similar materials. After the reactions were complete, the
reagents were recovered and the soil was washed according to the standard protocol (see
Appendix 1).

Since this prbject was done on an accelerated schedule, GRC decided to alternate reactions
of low PCB concentration soil and high PCB concentration soil so that there would be time
to analyze samples and evaluate the resuits before doing the next reaction with the same
type of material.

Two additional reactions, one with each type of sample (low PCB concentration and high
PCB concentration) were added to the project. These reactions were run at 150°C for a
few hours, then heated to 170°C in an attempt to improve reaction effectiveness.

I Reactions fo Low PCB G tion Soil

Three reactions (Reactions 1, 3, and 5) were conducted for the low PCB concentration
soil sample according to GRC's standard protocol (see Appendix 1). All three reactions
treated 500 grams (g) of soil and were run for 10 hours starting when heat was first
applied. Reactions 1 and 3 were held at 150°C for the entire time (after heatup).
Reaction 5 was heated to 170°C after the eighth hour. Because of the rather high
potassium absorption capacity (KAC) for this soil, the amount of potassium hydroxide
(KOH) used was twice the usual amount. Because the soil slurried well and had a fairly
low PCB concentration, the first reaction was done with only 400 g of reagent for 500 g
of soil.

Early analytical results indicated that the Reactions 1 and 3 had reduced the PCB
concentration substantially, but not to the 2 ppm "clean" level. The most common cause
of sluggish reaction performance is lack of KOH. Reaction 3 was supposed to be conducted
using three times the normal amount of KOH. However, as s a result of a iab error, the
KQH addition was accomplished in two stages rather than one. The initial reagent in
Reaction 3 contained only the normal amount of KOH. The additional KOH was added after
the sixth hour. Unfortunately, the additional KOH did not revive the sluggish reaction.
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Reaction 5 was completed with 66% more of the poiyethylene glycol (PEG), tetra
ethylene glycol methyl ether (TMH, a Dowanol), and dimethyl sulfoxide (DMSOQ), as well
as additional KOH. Reaction 5 brought the PCB concentrations to less than 2 ppm in less
than 2 hours of reaction. As an additional test for boosting reaction efficiency, Reaction
5 was heated to 170°C during the last two hours. (Keep in mind that analyses were
being run at the GRC laboratory in Syracuse, and the lab staff at the Reynolds site were
not awafe that Reaction 5 had already been successful without the temperature boost.)
As the reactor temperaiure increased from 150°C to 170°C, oil was distilled from the
reactor and collected in the condensate flask. During the ninth hour, Reaction 5 showed a
10 ppm resuit, probably due to unreacted material from the side of the reactor
collecting during sampling.

Reaction Conditions for Low PCB G o0 Soil React

Reaction #1 #3 #5
Grams of soil treated 500 500 507
Grams of PEG used 50 56 85
Grams of TMH used 52 60 79
Grams of DMSO used 103 158 178
Grams of 45% KOH used 202 107+" 337
Temperature 150°C 150°C 150/170

80 g of flake KOH were added to Reaction 3 at the sixth hour.

Monitoring Data for Low PCB G ion Soil React,

Beaction #1 #3 #5
(Time, Hours) ppm PCB  ppmPCB  ppm PCB
1 QA 68 4
2 1P IP 1
3 4 35 <0.5
4 P 6 1
5 2 IP 1
6 g QA 2
7 2 0.} 1
8 7 31 1
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9 IP 16 10

10 A P 2
11 N/A 6 N/A
Treated, Washed Soil 3 N/A <0.5

[QA = Analysis failed to pass QA criteria. IP = In Progress. N/A = Not Analyzed or Not
Applicable. < means below detection limit given.]

Reaction curves (PCB concentration vs. time) for the Low PCB Concentration soil
reactions are shown in the following graph.

Reynolds, Representative Soil, PCB vs. Time
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1 Simulations for High PCB C ion Soil

The high PCB concentration soil contained 17,000 ppm of PCBs. GRC's TSCA R&D
permit allows us to conduct reactions with soil contaminated with concentrations of PCBs
up to 5000 ppm. During full- scale operations, the high PCB concentration soil would
be blended with other soil so that the input stream would have a more consistent PCB
concentration. GRC elected to simulate the blending process and thereby simulate the
most probable treatment scenario for the high PCB concentration soil.

A 450 g portion of high PCB concentration soil was blended with 1550 g of low PCB
concentration soil. The objective was to produce a blend that contained about 4000 ppm.
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Sampies of the blended soil were analyzed and found to contain 5000 ppm PCB by GRC's
analytical method.

Three reactions (simulations) were conducted for the blended soil according to GRC's
standard protocol (attached). All three reactions treated 500 g of soil and were run for
10 hours starting when heat was first applied. Reactions 2 and 4 were held at 150°C for
the entire time (after heatup). Reaction 6 was heated to 170°C after the fifth hour.
Because of the rather high KAC for this soil, the amount of KOH used in Reaction 2 was
twice the usual amount. Because the soil slurried well, the initiai reaction was
completed using only 400 g of reagent for 500 g of soil. Early analytical results
indicated that the reaction had reduced the PCB concentration substantially, but not to
the 2 ppm "clean" level.

The most common cause of sluggish reaction performance is lack of KOH. Reaction 4 was
therefore completed with three times the normal amount of KOH; however, increasing
the KOH did not improve the reaction effectiveness noticeably. The final reaction
(Reaction 6) was completed with more of all the reagent components. Increasing the
reagent loading improved the reaction effectiveness. In addition, Reaction 6 was heated
from 150°C to 170°C after the fifth hour. Again, this caused some oil to be distilled out
of the reactor and collected in the condensate flask.

Beaction #2 #4 #6
Grams of soil Treated 501 494 500
Grams of PEG used 50 47 86
Grams of TMH used 53 50 85
Grams of DMSO used 104 101 167
Grams of 45% KOH used 201 300" 508
Temperature 150°C 150°C 150/170

41 g of flake KOH were also added to Reaction 4.

Monitoring Data for Mixed Soil Reacii
Reaction #a #4 #e

{Time, Hours) {opm PCB) (ppm PCB} (ppm PCB)
1 3300 1000 o)
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2 QA 3000 0.
3 1500 87 199
4 6500 1200 282
5 264 730 16
6 Q 620 37
7 510 150 QA
8 940 48 50
9 100 220 74
10 240 210 27
Treated, Washed Soil 17 5 *34

QA = Analysis failed to pass QA criteria. N/A = Not Analyzed or Not Applicable
*Incorrectly reported in Preliminary report due to typographical error

Reynolds, Mixed Soil, PCB vs. Time
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The final washed soil from Reactions 2 and 4 contained markedly lower PCB
concentrations than the final monitoring samples. The most likely cause is removal of
fine soil particles, rich in PCBs, during the washing process. PCBs and/or particulates
in the washwater are considered to be a substantial interference for the evaporator in
full-scale processing. Therefore, Reactions 2 and 4 were not considered the "best” in
terms of full-scale treatment, even though they produced the lowest PCB in soil resuits
from the high PCB concentration sample. Since the PCBs in Reaction 6 were actually
reacted rather than simply removed, Reaction 6 was chosen as the "best" reaction for
subsequent analysis.
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GRC analyzed the exit fractions of the "best” reactions for PCB. The condensate from
Reaction 6 contained enough oil so that it was possible to collect a sample of it to analyze
for PCBs. The oil was heavier than water, and was pipetted from the bottom of the
condensate flask. The total mass of the oil was 0.274 g. The condensate from Reaction 5
did not contain enough oil to enable GRC to analyze the oil separately from the aqueous
condensate.

PCB Analysis of Exit Fracti
Concent,

{ppm PCB) (DCB% R}  (ppm PCB}) (DCB% R}
Reagent <0.2 204 4.4 102
Wash 1 <0.2 184 <0.2 106
Wash 2 <0.2 1689 <0.2 124
Wash 3 <0.2 135 <0.2 187
Wash 4 <0.2 139 <0.2 140
Wash 5 <0.2 112 <0.2 98
Condensate 12.40 333 4.8 45
Condensate oil N/A N/A 4,500,000. N/A
Treated soil <0.5 113 34 56
Treated soil <0.5 110 20 66

duplicate

N/A = Not Analyzed or Not Applicable. Data in italics fail to meet QA criteria and are
reported as approximate.

The reagent from Reaction 6 contained a small amount of PCB (4.4 ppm). This is to be
expected since the soil concentration was not brought down to the “clean” level.
Condensates from Reactions 5 and 6 were also PCB contaminated, probably due to co-
distillation of PCBs with the oil that was removed from the soil when the temperature
was increased 10 170°C. The PCB result from the condensed oil was "4,500,000 ppm.”
It is not possible for a sample to contain more than one million parts per million of
anything. The extremely high result indicates that the oil contains compounds that
interfere with PCB analysis and cause false high results to be reported. Even if the PCB
concentration in the condensates were all “real,” the amount of PCB removed from the
soil by distillation was less than the amount present before the temperature was
elevated.
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The final samples for all six reactions produced chromatograms with one or two large
peaks in the dichlorobiphenyl area of the chromatogram and little else. These peaks are
suspicious in themselves. They also seem to "ail* and thersby elevate the reported
areas of subsequent small PCB peaks. Although preliminary GC/MS analysis indicates
that dichlorobiphenyl is present in at least one of the peaks, there is some question
whether all of the peak area is produced by dichlorobiphenyl. It is possible that a
significant part of the peak area being reported as PCB is actually produced by
interfering compounds.  More GC/MS work on the Reynolds samples is needed to
investigate the true nature of the two remaining peaks and to accurately quantify the PCB
remaining in the treated soil.

Distillation of oif in the two reactions (Reactions 5 and 6) that were heated to 170°C
indicates that some of the soil particles may be éoated with oil even at the normal
reaction temperature (150°C). An oily layer could prevent contact between the reagent
and PCBs in the deep soil pores. DMSO is ordinarily able to extract PCBs from the soil
pores, but it is possible that the oil is slowing that process down. I is usually not
desirable to operate at temperatures over 150°C because the breakdown of DMSQO is
accelerated at higher temperatures, leading to odor problems as well as slightly
increased reagent costs. The effect of the oil on the PCB reaction rate was unanticipated.

Early use of APEG-PLUS™ treatment (early 1980s) was applied successfully in
removing PCBs from transformer oil. The oil from the Reynolds site probably
originated as a fraction of the coal tar pitch used at the site. Some of the compounds in
the pitch may have broken down into smaller molecules with lower boiling points since
they first came into contact with the soil. Coal tar contains more aromatic compounds
than transformer oil and extracting PCBs (also aromatic) from coal tar liquids will be
more difficult than extracting them form transformer oil. Removal of the oil by use of a
slight vacuum at 150°C might bé a desirabie alternative.

If the final two peaks in the soil are totally composed of PCBs rather than interfering
compounds, the next logical step would be to increase the reagent loading further and/or
treat the high concentration soil in a two-stage process. GRC has conducted successful
lab reactions for transformer oil containing 70,000 ppm PCB (for a confidential client
in Canada) by using two batches of reagent for a single batch of oil. However, using two
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batches of reagent would be more costly than doubling the reagent loading and treating
the soil only once because of the extra centrifugation step that would be necessary.

GRC would like to conduct treatment simulations on blended high PCB concentration soil
from the Reynolds site. These simulations would test mild vacuum oil removal,
increased reagent loading, and/or two-stage treatment as soon as these reactions can be
conducted in our Joy Road laboratory. GRC would expect to absorb the costs of these
additional studies. Efficient decision making requires real-time PCB analysis, which is
not possible when reactions are done in the mobile lab. GRC anticipates receiving
regulatory status for conducting PCB reactions at Joy Road at some time during the first
quarter of 1991. GRC has discussed with Mr. Peter Jacobson the possibility of obtaining
samples from the Reynolds North Yard site when GRC's Commercial Storer Permit is in
place (in the near future), so that the GRC lab can determine how best to treat the high
PCB concentration soil to the clean level. This additional analysis would be at GRC's cost.

Phase 4: Resulis of Analysis by Outside Lal

GRC evaluated the data from the six reactions and selected the best reaction for each
material. The following samples were submitted to Enseco and California Analytics,
independent commercial labs selected by Woodward-Clyde.

* Untreated low PCB concentration soil

* Untreated high PCB concentration soil

* Untreated mixed soil

+ Treated low PCB concentration soil from Reaction 5
+ Treated high PCB concentration soil from Reaction 6

The samples were to be analyzed for:

* PCBs using a standard analytical method (EPA method 8080 of SW-846)
» Polycyclic aromatic hydrocarbons {PAHs)

+ Metals on the TCLP leachate

+ Moisture

+ Chlorinated dioxins and furans.
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The table below is the information provided by WCC to GRC in a correspondence dated
January 29, 1991, and contains the data provided to WCC by the laboratories. In
addition, the other analyses listed above were provided to WCC from the third-party
laboratories. The table shows that APEG-PLUS™ was successful in reducing the dioxins
and furans to well below the clean level required by the NYSDEC.

Untreated APEG-PLUS Treated
Dioxins Furans Dioxins Furans

Soil Sample (ppb} {ppb} (ppb) (ppb}
Low PCB 0.001 0.278 <0.001 <0.001
Concentration
High PCB 0.992 67 NA NA
Concentration
Mixed 0.153 15 <0.001 0.0063
Phase 5: Reagent Recovery Analysis

GRC analyzed the exit fractions from the best reaction of each material for the reagent
components. These analyses enabled GRC to calculate the rate of reagent consumption
during full-scale cleanup operations. The results of these analyses and mass balance
calculations can be found in the mass balance sheets in Appendix 2. The reagent recovery
results are summarized in Table 4.

Table 4. Reagent Recovery from Reynolds Soil Reactions

—Reaction S, Reaction 6,
Low PCB Concentration Soil Mixed Soil
component PEG TMH DMSO | KOH PEG TMH DMSO | KOH
| g dry mass used 84.80! 78.70¢ 177.8}{ 151.5] 85,70} 85.00]1 166.5! 228.4

g foundin Condensate| 0.00f 0.00f 5.03] 0.00] 0.00f 0.00{ 5.27! 0.00

g found in Heagem 76.24; 66.67; 100.5} 17.95| 100.0} 87.28] 113.0} 19.65
| g found in Wash 1 23.80¢ 19.89; 28.62} 46.24| 20.93} 15.04] 19.81{ 82.19
g found in Wash 2 10.33f 6.99i 12.34} 23.79 7.421 7.32f 7.39; 34.88

g found in Wash 3 0.00} 2.50} 3.02{ 0.00] 0.00{ 1.11]{ 1.22{ 0.00
| g found in Wash 4 0.00f 0.82¢ 1.47{ 0.00] 0.00} 1.16f 1.60; 0.00
| g found in Wash 5 0.00¢ 0.46; 0.63] 0.00] 0.00f 0.57{ 0.75{ 0.00
g found in Final Soil 0.00{ 0.68f 0.63{ 0.00] 0.00{ 0.00{ 0.51 0.00
Total g Recovered 110.45 98.11} 152.2] 87.98]| 128.4} 112.5] 149.5} 136.7

Galson Remediation Corporation 13




Percent Recovery 130%! 125% 86% 58%| 150%i 132% 90% 60%

KOH Consumption” 13% 18%

* KOH consumption = g KOH consumed per 100 g soil treated, expressed as percent.

Recovery of reagents from soil treatment reactions was good except for KOH, which was
consumed in side reactions with the soil. In addition, residual KOH in both soils was
neutralized during the third wash. Recoveries of the glycols (PEG and TMH) were
greater than 100%. The unrealistically high values for the glycols were probably
caused by interfering compounds present in the soil from the site. Performance
evaluation samples for the reagent analysis were within acceptable recovery ranges.
Very little reagent was recovered in washes 4 and 5. If soil washing is as efficient in
full scale as it was in the lab, as we expect, adequate reagent removal from the soil could
be achieved in three washes. Since eliminating the last two washes could provide a cost
savings, full-scale cost estimates were based on three washes rather than five. Soil
reagent residuals should be checked after the pilot-scale reactions to verify that the
concentrations are acceptable.

Based on all of the lab data, GRC has prepared cost estimates for full scale cleanup of the
North Yard soil by APEG-PLUS™ treatment for the PCBs and dioxins. The cost estimate
document is provided as Appendix 4. It is important to note all of the assumptions made
in preparing the estimates.
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Phase 6: Wasta D I

Before moving the mobile lab from the Reynolds facility, GRC personnel packed up most
of the residues from this treatability study for disposal and turned the containers over to
Reynolds for final disposal. Only those samples requiring further analysis were shipped
to GRC's Iaboratory.

After the final report has been accepted by Woodward-Clyde and Reynolds, GRC will pack
and return the analytical samples and related materiais to the Reynolds facility.
Ultimate disposal of these materials will be the responsibility of Reynolds.

Summary and Conclusions

APEG-PLUS™ treatment has been proven effective in removing PCBs from the low
concentration North Yard soil. Treatment resulted in reduction of PCB concentrations
from 44 ppm to less than 2 ppm. APEG-PLUS™ treatment also reduced PCBs in the high
PCB concentration soil from 5000 ppm to 34 ppm. Since the "clean” level for this site
is 2 ppm, GRC proposes to run additional reactions (at GRC's expense) using higher
reagent loadings and/or vacuum removal of the "oil" which seems to retard the treatment
reactions for the mixed soils.

Analysis of the exit fractions for reagent components and other data on the site were used
to generate cost estimates for full scale remediation of the site.

The presence of coal tar pitch makes remediation of this site unusually difficult for two
reasons. First, the oily material in the soil interferes with PCB analysis and makes
accurate quantitation of PCB concentrations difficult. Second, the oily material seems to
slow down the APEG-PLUS™ reactions.

Two adjustments to the treatment system could solve the second problem. If lab
reactions show that a vacuum can remove the oily material and that such removal
enables the treatment system to reduce high concentration soil to the the clean level,
vacuum equipment could be added to the full-scale treatment system. If lab reactions
show that increasing the reagent loading enables the APEG-PLUS™ system to
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decontaminate the high concentration soil, GRC will increase the reagent loading used for
the high concentration soil.

During full-scale treatment, GRC will have an occasional batch of soil that contains more
PCB than expected. To increase the reagent loading during processing, GRC will pump
half of that reactor load into the next available reactor, then add additional reagents to
both reactors and continue treatment until the clean level is reached. This is expected to
happen with 5-10% of the soil 10 be treated. Costs associated with these adjustments
are included in the full scale cost estimate.
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Appendix 1: Methods Used
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February 11, 1991

Galson 6627 Joy Road + East Syracuse, NY 13057 « Tel: (800) 722-7123
Remediation Corp.
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Protocol for Laboratory Soil and Sludge Reactions

Galson Remediation's APEG-PLUS™ treatment system can be used to treat soil
contaminated with aromatic halides -- for exampie: PCBs, dioxins and hexa-
chlorobenzene. Before full-scale treatment is begun, it is prudent to verify that the
ireatment system can indeed decontaminate the soil. Lab reactions are conducted to
imitate full-scale soil treatment so that critical reaction parameters, such as reagent
compaosition, can be established and tested. Laboratory data can also be used to estimate
full-scale reagent consumption and reaction time, which affect treatment costs.

Before any reactions are done, soil samples are analyzed for the contaminant(s) of
interest, percent moisture, particle size distribution (crude), and KOH absorption
capacity. These analyses help the lab personnei decide on the reagent formulation and
loading for the initial reaction, and set up a schedule for the reaction time that will be
required. The GRC laboratory soil reactor is illustrated below.
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Laboratory Soils Reactor
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The reactor bottom, distillate receiver, and jars for reagent, soil. and washes are tared
before starting the reaction. Soil is weighed into the reactor bottom. The reactor is
clamped together and set up in a fume hood. The thermocouple, condenser system, and
condensate receiver are attached and a thermostaticaily controlled heating mantle is
positioned on the bottom of the reactor as shown. Reagents are weighed and added through
the neck that usuaily holds the thermocouple. Seil and reagents are mixed into a sturry.

Reactions are timed from the start of heating. During heating, slight vacuum (<1* Hq) is
applied at the exit from the vent trap. The vacuum imitates the negative pressure
maintained on the full scale reactor. The vent trap assures thai no vapors escape from
the system. Water distills between 110 and 130°C (due to boiling point elevation).
Samples are taken throughout the reaction, usually about cne per hour, and analyzed
according to GRC's rapid anaiytical method for the contaminant(s) in soil. Results are
usually available in 1-2 hours. When the contaminant concentration in the soil has
reached the desired "clean” level the reactor is cooied to 90-100°C and a small quantity
of water is added to prevent solidification of the KOH. The reactor is then cooled to room
temperature.

Reagent recavery and soil washing are carried out using centrifugation as the separation
method. The reactor is emptied into one or more centrifuge bottles. The bottles are
centrifuged at a known RPM, usually 1500, for a known time, usually one to five
minutes. The centrifuge speed and time are selected to imitate the G force and dwell time
of the centrifuges to be used in full scale soil treatment. The reagent is poured or
pipetted off the soil into its tared jar. The soil is returned 1o the reactor and the reactor
is re-assembled so that the stirrer can be used. Wash water is weighed into the reactor
and mixed with the soil. The reactor contents are heated to the desired washing
temperature (usualiy 90°C) and held at that temperature for 20 minutes with constant
agitation. The reactor is cooled to a comfortabie working temperature and the contents
are emptied into the same centrifuge bottles as before. The washing procedure is
repeated for the desired number of washes, usually three to five. Residual KOH may be
neutralized with acid at any point during the reagent removal process. The choice of
neutralization point is based on soil handling characteristics.

The contaminant data from the monitoring samples are used to generate a concentration
vs. time graph for the soil. This graph can be used to estimate the difference in reaction
time for various "clean" levels that may be requested. Reaction time affects treatment
cost. The reagent, washes, distillate, and vent traps are aiso analyzed for the
contaminant(s) to verify that the contaminant(s) are reacted and not just removed.

When all the liquids are in their tared jars, the jars {(and the distillate receiver) are
re-weighed and mass recoveries are calcutated. The reagent, washes, and distillate may
be anaiyzed for the varicus reagent components. Mass balances for each reagent
component couid then be caiculated. The reagent mass balance data wouid be used to
generate an estimate of reagent consumption ang cost for full scale treatment.
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GRC Anaivtical Methoa for PCEB in Soil

Soil sameies generated curing APEG treaiment require unusuai
sreztment because the KPEG reagent is scmewnat cestructive 10 stangard gas
nromatograpny (GC) equioment. Care must Ce taken so that reagent is not
inciuced in e extract that s injectea into the GC. This method has peen

ceveicoed 10 orovide accurate resuits in the sncnest ume possibte.

1. 3cit Wasn Steo (not requirea ‘cr final treatea soil or untreated soi)

A samate of the reacuon slurry is coilectad directly in (or transtferred from

a a 2rge sampe jarinto) a tarea 8 mL vial. The usuai sample size is 4-5 mL of
siurrv. The viais are re-weignea (o optain the weight of slurty usea. Wateris
accsa 1o the viais to fill them up to the "shouiders” ana the vials are canped with
scua. teflon lined caps ana shaken vigorously using a vortex mixer 1o suspend
tng soii. The vial is then centrifuged at 1500 rem for two minutes. The

Loernatant is wransierred into a 24 mi collection vial. Two adciticral aliquots
of ceicnized water (4-5 mL each; are used to wash the soil by the same
metnod. The vial containing the wet soil is re-weighed to optain a wet SO

After = final water wash s carefully decantea, a recovery surrcgaie

.suaily decacniorcbipnenyi) is acaed to the sampie and mixed in well. Then 1
mL = metnanc: and 3 mL ¢f hexane are added to the 8 mL vial containing the
soi samoie. (Ory, untreaiea soii (s weighed in a tared viai and saturated with
1-4 watermethanol. Hexane is then added as ior a treated sample). The viai is
shaxen vigorsusly on the voriex mixer to suspend the soil from the bottom of the
viai. Shaking is continuea ‘or an additional minute. The vial is then centrifuged
for w0 minutes as descriced abcve. The hexane layer is carefully transferred
intc 2 10 mL voiumetric flask using a disposanie Pasteur pipette. Two
aacitionat aliquots of hexane, 3 mi each, are used to extract the soil+water
+metnanol slurry by the same method. Each hexane layer s transferred into the
voiumetric ‘lask. After the third extraction, the voiume in the volumetric flask is
agjusted to 10 mL with fresn hexane. The volumetric flask is mixed gently on
the vortex mixer and 2-3 mL of the extract are transferred to a 4 mL vial

cmaining 0.5 mL copper dust (measured with a powder measure). The 4 mL
vial sealed is with a teflon lined screw cap and is shaken for about 30 seconds
on :he vortex mixer. The vial is opened, 1 mL of concentrated sulfuric acid is
added and it is shaken again. The vial is then centrifuged to separate the
pnases. This procedure usually produces a ceiarless, dry extract above the
ac:c/ccoper layer. The suifuric acid wash may be repeated if necessary. The
clean extract is transferred to a 1.5 mL viai usea for GC analysis. The
remainder of the unwashed extract is transferred into an 12 mL storage vial and
retained untl a satistactory analytical result is obtained for that sample. The
levei af extract in the 12 mL viai is marked as a precaution against soivent

evaporauon.

c



ne viai containing tne extracied soii is left uncaoped in a hoed or over a
ath 'c cry. The viai ana sci are then re-weighea o obtain the dry sai

The 2CiC/CCDper wasnea $amoie extracts are dilutea as reguired anc
usea ior GC anaysis. PCB stanaarcs ana blanks are injected on the same day
25 sampies 10 orovide instrument resconse data for caiculations anag adequate

cuality contre! ior the anaiysis. Samples, stancaras ana blanks are injectea intc
one of two chromatograpnic systems. Conaitions for eacn instrument are as

‘oilows.

Hewiett Packarg SES0A

Injecter temp.: 250°C. Manual injections with solvent flush

Column: 20 m x 0.543 mm D fused siiica coated with 1.5 um DB-1

Carrier cas: nitrogen at 25 mi/min througn column. makeup to 60 mi/min.

Temperaiure Program: 170°C, 25°C/min. to 270°C, hold 6 min.

Detec:cr: Ni-63 ECD. base: 2C0°C

integra:or: Hewlett Packara 58970C Chemstation with GC software.
Thresnoid: 0. anen 2°6 {aajust as needed), Report mode: Area%

Shim:ﬁ*-r Cg:QA

Injectzr-aetector picex: 30C°C. Manual injections with solvent flush

Column: 20 m x 0.543 mm iD fusea siiica coated with 1.5 um DB:1

Carnier gas: nitrogen at 30 mi'min.

Temperaiure Program: 170°C. 5°C/min. 10 230°C, hald 7 min.

Detecicr: Ni-63 ECD. saturation current : 1 nA, range: 10!

integraicr:Shimaazu C-R5A Chromatopac, width: 10, sicpe: 320 (agjust
as needed) min. area: 1000. speed: 10, atten: 2%4

4, Data Reducion

The APEG process causes unigue probiems in the area of data reduction
cecause in many cases some PCB congeners react more rapidly than others.
The differences in reaction rate resuit in a disruption of the usual arocicr peak
nattern. Since the samples do net have the usual peak pattern, the normal
metnods of quantitation by comparison to standard arociors are not appropriate.

The concentration of PCB in sampies is calculated according to the
srocedure of Webb and McCall as aescribed in the EPA method for PCB
analysis (EPA 800/4-81-045). Eacn PCB peak is treated as a separate
compound ang is quantified indivigually. The total PCB concentration in a
samoie is the sum of the cencentrations represented by the various peaks.
This method provides a much more accurate estimate of the PCB

cncentrations in treated sampies. It aiso provides accurate resuits for aroclors
and mixtures of aroclors.



Chromatcgrams of sampies anc standaras are siucied and peak names.

nasaa on the reiative retention times (RRT's) given in the EPA method, are

assicned. Peaks 11 anc 14 represent monocnioropiohenyis, peaks 16 ana 21
rapressnt cichicropiohenyls and s Cn.

~he standards usea for caicLiations are nexane soutions of a 1:1 mixture
of arcoicrs 1242 and 1260 &t vancus Concentratons. The nanograms ¢f PCB
rapressnied oy & given peak (ngix; within a standara is caiculatea as follows.

~gix = C« " VI T (Mia + Mip)/2C0

yhere Cx = the total PCB concentration of standard X in ng/ul,
vl = the injection vciume of the stanaard in ul, ana
Mia = the mean weignt percent of peak i in Aroctor 1242, taken
from Tapie 3 of the EPA methoa.
Mib = the mean weignt percent of peak i in Aroctor 1260, taken
‘from Table 6 of the EPA metned

The nanograms of PCB represented by each peak in a sampie is
calcuizied Dy iinear interpolaticn getween two standarcs having the same peak

o e b

ar ~:grar ang iower concentratcns. The gquation for this caiculation is:
“gis = nGin - [(Air-Ai){ngir-ngin/(Ai-Aisi]

wnere ¢ referstc a peak name,
s rzfers to the sampte.
n refers 10 the higner siancara.
| refers to the lower standara. ana
A'ls a peak area.

The tcial nanograms of PC3 in a sampie injection. (ngy) is the sum of the
nancgrams of the indivicual PC3s (ngis}.

ngt= T rgis.

The PCB concentraticn in the scil is caiculated from the nanograms in
the sample injection as follows:

C = ngV D/ VI *W)

wnere C = the concentration of PCB in soil in mag/kg {ppm)
V = the total sample extract voiume
W = the weignt of scil. in grams and
D = any additional dilution factor required, e.g. if a 1/100
dilution of the extract is injected, D=100



in orcer ic speea up calcuiatons without requiring a large computer, a
spreaasneet orogram was cevelcpea fcr doing the Webb McCall calculations
on a Macintcsn microcomputer using a spreaasneet. After peak identities are
zssigned by trained personnel, peak areas ana concentrations of stangards
ana ciiution information for each samoie are typed into the spreadsheet. The
spreagsheet is orogrammed to caicuiate ng injected for each PCB peak by
finear Interociation, to add up the :cia ng of PCB injected. to correct for the
injecticn voiume, sampie dilution, extract voiume and sample weight, and to
repcrt CONCENtrations in ppm By weignt in tne scil. The instructions used for
training anaiysts 10 identfy peaks ana use the spreadsneet are attacnedq.

When ranid sampie turn around is critical. as in orocess manitoring, it is
nct cossible 1o ootain dry soil weignts for the individual sampies in the required
time. In orcer to supply useful data as quickly as possipie, haif of the wet soil
weignt {after wasning) is used to appreximate the dry soii weight, and the data
are reooned verpaily as approximate. GRC's experience has shown that half of
the wet soii weignt is a good apporoximation of the dry soil weignt in this
anaivsis. The soil sampies are driea after extraction and re-weignea to obtain
the ary scii weignt before final data are reponed.



Analyticat Procedures for PCB in Reagent

GRC's method for analyzing reagent for PCB is simiiar to the method
used for scil. A sample of reagent is weighed accurately, diluted with enough
1:4 agueous methano! to reduce the viscosity roughly to that of water. The
reagent solution is extracted three times with a volume of hexane rcughly equal
to the volume of the reagent solution. After eacn extraction, the hexane layer is
transterred to a velumetric fiask or graduated receiver. After the third extraction,
the nexane extract is brought up to a known velume. The sample is cleaned up
by shaking 2 mL of the hexane extract briefly with 0.5 mL ot copper dust and 1
mL of concentrated sulfuric acid as described for scil extracts. The extract is
then injected into a GC with ECD.

The chrematographic technigue for the hexane solution was the same as
for the hexane extract from a soil sample. PCB concentration is calculated as
described for soii samples.



Analytical Procedure for PCB in Wash Water

Wash water from the APEG process is difficult to extract with organic
solvents because residual PEG and TMH in the wash water act as surfactants
anda cause formation of emulsions. For that reason, it is necessary to use
centrifuge glassware rather than separatory funneis for the extraction.

An initial "screening” of the wash water for PCB may be done according
to the procedure for reagent. If the PCB concentration is below the detection
limit for that proecedure, it is necessary to extract a larger sample and/or
concentrate the extract.

About 20 g of wash water is accurately weighed into a 40 mL gtass
dispcsable centrifuge tube with a teflon lined screw cap. Recovery surrogate
(usually DCB) is added to the sample and mixed in well using the vortex mixer,
The sample is extracted with three 5 mL portions of hexane. Each portion of
hexane is shaken with the sample for one minute using the vortex mixer and
centrifuged at 1500 rpm for three minutes to separate the phases. The hexane
layer is pipetted off the top ana cotlected in a 15 mL centrifuge tube. After the
third extraction, the hexane volume may be reduced as desired under a gentle
stream of purified air and/or brought up to a known volume with fresh hexane.
The hexane extract is mixed well, cleaned up with copper and acid, and
analyzed for PCB as described for socil extracts.
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Pracedure fnor Percent Moisture

Percent meisture data are important for caiculating soif recoveries and for
setting all analytical data to a fixea base.

Weigh an empty ccntainer (beaker or dish) on the lab balance. Add 10 -
100 g of soii "as receivea” (depending on naw much dry soil you wiil need). Re-
weign and suptract the weignt of the empty container to cbtain the wet weignt of
the soil. Record ail weights in the lab notebock.

If the soil contains flammabie organic liquids (such as
gasoline or methano!), these must be removed using the
vacuum desiccator before oven drying. Place the container in

the desiccator and connect the side tube t0 a cold trap connected 1o the
vacuum pump. Set the needle valves of the pump for minimum
vacuum. Turn the pump on and increase the vacuum stowly to avoid
boiling the sample. Leave the sample in the dessicator with the pump on
maximum for at least two hours.

Place the container in the drying oven {(set at 95-100°C) until the soil
appears dry. Transfer the container to a desiccator, allow it to cool to rcom
temperature and re-weigh it. Return the container to the oven for another hour,
ccot and weign again. When two consecutive weights agree, then the sail is
dry. Subtract the weight of the empty container to obtain the dry weight of the
soit.

Calcuiate percent moisture as follows ana record it in the notebodk:

suMoisture = 100 x (wet weight - dry weight)
wet weight

NOTE: wet weight = sail as receved



Procedure for Checking KOH Absorption Capacity

The opjective of this test is to determine whether a soil will absorb KOH
‘rom the KPEG reagent ang 10 guantiy the amount absorped. If KOH is
apsaroed by the soil. acditionai KOH will be needed tc drive the decnlorination
reacuon.

Accurately weigh about 10 g of dry, untreated soii into a 24 mL vial.
(Weign the vial with its cap, record the weight. aad sail, re-weigh, recerd,
subtract ang recard the soil weignt.) Add 10 mL of 45 % KOH to the vial using a
measuring pipette. Shake vigcrousty to mix and place the vial in GRC's
uitrasonic bath. Prepare a blank by pipetting 10 mL of 45 % KOH into an empty
vial. Because reactions between soil and KOH are very siow, it is necessary to
agitate the soil samples overnight.

The next morning, shake the samples one more time and centrifuge the
vials at about 1500 rpm for 3 minutes to settle he sait panticles. Pipette 0.5 mL
of the liquid into a beaker cr canical flask containing about 50 mL of deionized
water. Add three drops of phenoiphthalein indicator to the solution and titrate
with 0.1 N hydrochloric acid until the pink cclor is discharged.

The KOH absorption capacity (KAC) is calculated as follows:

KAC \mgrg) = Q1 x (blank mt - sample mi) x 86 x 10 mi, equilibrated
g sample x 0.5 mL titrated

Recora the soil weight, the voiume and cencentration of KOH solution,
the volume taken for titration, the volume and concentration of the acid used,
ana the resuit of the KAC calculation in the iab notebook or use the KAC
spreadsheet.



Procedure for Rough Particle Size Distribution Analysis

Particie size distribution aifects the mixing characteristics of soiis as well
as tneir filtenng cr centnfuging neegs.

Weign eacn secticn of the sieve stack ana the entire assembled stack cn
the lab baiance. Spoon 30 - 20 g of dry untreated soii intc the top of the stack
ang re-weign tne stack to ootain the scii weignt. Shake the stack in a circular
metion with siapping of the side for 15 minutes. Dis-assemple the stack
carefully to avoid spilling sott ana re-weigh each section, recording the weights.
Caiculate data points for a aistribution curve using a table like the one below.
Make such a table in the lab notebook. Artificial data are used in the table
below to illustrate the calculations.

Stack Section bottom #230 #120 #60 #35+cap Total

Mesn size (um) NA 63 125 250 500 NA
Empty weights (g) 20 40 40 40 50 190
Weignts with soil 25 48 47 52 60 230
Net soil 5 6 7 12 10 40

g passing 5 11 18 30

%passing 13% 28% 45% 75%

¥

The soreadsheet program "PSDcalc" has peen created to speed up
these caicuiations and provide a permanent record suitable for pasting into the
iab notebook. A copy of a blank page of "PSDcalc” is attached. :



Analytical Method for KOH Titrations

Between .5 - 5 grams of samoie is weignea into an erlenmeyer flask. If
tne sample is cpaque, it may be diluted with distilled or deionized water. A few
drcos of pnenoiphthalein incicator are adced. The sampie is titrateq with acid
solwuan (usually . 1N Hyarcchione) untii the pink calor 1s dischargea. It the
samcle is nignly colorea. a pH meter may be usea to monitor the titration and
the sample is utrated to a pH of 8.2. For a soil sample, 10 grams of soil is
allowed tc sonicate with 10 grams of water cver night. About 1 gram of the
aquecus solution is titrated (as detailea above). The concentration cf KOH in
the sample is calculatea as follows.

mg KOH/g sample = mL titrant x titrant normatity x 56 / sample weight (g).



Anaiytical Method for PEG, TMH, and DMSO
HPLC Set-up

Any HPLC system equivalent to the following may be used, provided
that its performance is checked.

Mainframe: Hewiett Packard 1050

Mobile Phase: 10% methanoi in HPLC grade water (isocratic)

Flow rate: 2 mimin, Max Pressure set at 400 bar

Guard Column: 7 cm x 2 mm D stainless steel packea with 37-53 um silica
gel (Whatman 4330-411 or equivalent) frits and packing changed when
pressure exceeds 300 bar.

Analytical column: 25 cm x 4.6 mm ID stainless steel packed with 10 um
silica gel (Whatman 4218-001 or equivalent)

Detector: Hewiett Packard 1047A refractive index detector, set at 30°C

Integrator: Hewiett Packard 3396A, atten: 276, area reject: 10000, peak
width: 0.10, Threshold 3, chart speed: 1 ¢cm/min, zero at 10% of full scale,
Mode: peak height, Events: baseline hold 0.5 min, baseline next vailey
after PEG A peak, baseline ail valieys after PEG B peak, stop at 20 min.

Turn the getector power on and ailow it to warm up for two hours (total)
before injecting samples. During this time, purge the movile phase with helium
for 15 minutes to remove traces of air, turn on mainframe power, allow the
instrument to ge througn its self test program and pump mobite phase through
the columns for 30 minutes to assure good equilibration. During column
equilibration, the switching vaive on the Rl detector should be in the "flush"
position. Deactivaie "flush”, wait at least cne minute, then press "INT" to check
the balance between the sampte detector and the plank (mopil phase) detector.
I the reading is not zero, press "balance”.

Sample Preparation for Liquid Sample

Mix the samples well. Weigh 1-2 g of reagent or 5-6 g of wash water into
a 15 mL graduated centrifuge tube with a teflon lined screw cap. Record the
sample weight in your notebook. Add deionized water to the reagent samples
so that the volume is 5-6 mL and mix on the vortex mixer. Bring the pH to <8 by
dropwise addition of 25% suifuric acid, using Hydrion paper to check the pH.
Bring the sample volume up to 10 mL with deionized water. Mix on the vortex
mixer. Record the solution volume (10 mL) in your notebook. The pH
adjustment may produce copious quantities of precipitate. Use the centrifuge to
settle the precipitate and filter about 1.5 mL of the liquid using a filter syringe
(Lid-X/AQOR .45 or equivalent).

r ion f ‘ ' I
Mix the samples weil. Weigh 2-3 g of sample into an 8 mL vial with a

teflon lined screw cap. Record the samplie weight in your notebook. Add 2 mL
of deionized water to the sampie and mix on the vortex mixer. Bring the pH to



<7 by droowise adaition of concentrated sulfuric acid, using Hydrion paper to
check the pH. Cap and vonex for 5-10 seconds and loosen cap with caution in
case of pressure puildup or effervescence. Let stand for 10-15 minutes to allow
solids to react with the acid and re-check the pH. Extract the sample three
times with metnanol. For eacn extraction, add 3 mL ¢f methanol to the 8 mi. viai
from a Repipet®, mix on the vortex mixer for two minutes {make sure all
seaiment is stirrea up from the pottom of the viai), centrifuge for two minutes or
until the liquid 'ayer is ciear. and transfer the liquia layer to a 15 mL centrifuge
tuge.

After the third portion of methanoi has been added to the centrifuge tube,
reduce the voiume to less than 2 mL under a gentle stream of air or nitregen.
The voiume reduction can be speeded up by placing the centrifuge tube in
warm (about 60°C) water. Cap and vortex the centrifuge tube occasionally
during volume reduction to assure that all the metnanol is exposed to
evaporation. It is very important that ail of the methanel ce removed durnng the
volume reduction. Verify that the pH is still <7 and agjust the final volume to 3-5
mL with ceionized water. Reccrd the soiution volume in your notebook. Vortex
for 5-10 seconds and centrifuge for 1-2 minutes tc remove any sediment. Filter
abeout 1.5 mL cf the liquid using a filter syringe (Lid-X/AQOQOR .45 or equivalent).

ngar re "l

Use disposable pipettes to measure the desired guantities of the
anaiytes you need into 10 mL volumetric flasks and bring them up to the mark
with deionized water. The fcllowing tabte lists volumes of analytes and the.
concentrations they will preduce in the volumetric flasks. It is recommended
that the mixed stancard be keptin the 1:1:2 PEG.TMH:DMSQO ratio anticipated
for the samples. That way any cross interference wiil be cancelled out. Fiiter
about 1.5 mL of the each stanaard using a filter syringe (Lid-X/AQOR .45 or
equivaient).

T ' in 1 !
Standard #0 Standard #1 Standard #2  #3
Analytei ul usea mg/mL ul usea mgrmbt  pb used mg/mbt mg/mL
PEG 200 2255 100 11.25 50 5.625 1.13
TMH 200 21.08 100 10.54 50 5.27 1.08
DMSO 400 44.04 200 22.02 100 11,01 2.20

*listed in reverse order of elution from HPLC
**standard #3 is a 1/10 dilution of standard #1
This table assumes that analytes are at room temp (25°C)

Inject samples and standards into the HPLC. Adijust the injection
volume as desired. Standard #0 is concentrated enough for the DMSQO peak to
exceed the working range of the detector if 10 uL are injected. Inject oniy 5 ul
of stancard #0. Write the injection volume and the sample identification number



or stancard idenufication numper on the chromategram. If 2 sample produces a
peax area higher than that of the most concentratea standard, it is necessary 10
use a smaller injecton volume. |f that coesn't bring the peak area low enough,
dilute the sample. Use a 1 mL disposabie pipette to measure 0.5 or 1 mL of
sample solution into @ 10 mL test tute and bring the voiume up to 3-10 mL as
desirec. Reccra ali dilution voiumes in your notenook.

Data Heductlgn

A copy cf a standard chromatogram with peaks marked is attached to
this method. BMSQO produce only one peak each. TMH procuces 2 peaks, but
oniy the largest one is used for quantitation. PEG produces a series of peaks.
The heights of the four largest peaks are summed and used for quantitation.
These four peaks are marked in the chromatogram attached to this method.

The numper of micrograms of analyte "i" in an injection is calculated
from the concentration of that analyte in the standard and the injection voiume
as follows. (Remember that mg/mb = ug/ul)

ugis = Cis " Vijs

wnere ugjg = the micrograms of anatyte "i" in stangard injection
Cig =the concentration of "i" in the standard (in mg/mL)
Vig = the injection volume for the standard.

The micregrams of analyte "i" in a sample injection is calculated by
linear interpolaticn between standards of higher and lower concentration. The
equaticn for this catculation

Ugix = ugih - [(Hin-Hit{ugin-ugii}/ (Hin-Hix)]

where | refers to a peak name,
x refers to the sample,
h refers to the higher standarg,
| refers to the lower standard, and
H is a peak height.



The peaxs generated in this method are proad ana the integrator
baseline correction is not censistent. Therefore integrateq peak areas vary
randomly and preouce incensistent results. Peak height was found to produce
more reliaple resuits. Therefore peak height is used instead of peak area for
this analysis. Since peak heignt is a function of the voitage cifference between
the "zero" voitage and the vonrage at the tip of the peax, it is very imponant that
the detector "zsrc’ Se checked trequently througnout the aay and adjusted as
reguireq.

The concentration cf analyte "i" in the reagent is calculated frem the
micregrams in the injection. the sample injection voiume, the sample solution
voilume tusuaily 10 mL}, and the sample weight. It is most useful to report
concentrations in mg analyte per gram of reagent cr wasn water. The eguation
for that is given below.

I* (mgrg) = (ugix * VIVix * W)

where V is the sample soiution voiume in mt {usuaily 10 mi)
Vix is the sample injection voiume and

W is the sample weight in grams.

A spreaasheet program which does these calculations automatically has
been ceveioped using Microsoft Excel. The program is guite similar to the
Webb McCall soreadsheet used te caiculate PCB concentrations in soil
sampies. A ccpy of the first page of a blank calculation file is attached.
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REY Rxn 5§ MB 12/7/90 B

A T B I C | D | E |
1 |MASS BALANCE: LABORATORY DECHLCORINATION REACTION FOR Reynolds soil
2 |[Reaction 5, 100% Loading, 2x KOH !
3 |Inputs grams Qutputs ‘grams
4 {Untreated Soil 506.80|Treated Soil | 540.91 |
5 |FEG 84.80|Reagent i 372.20 |
6 {TMH 78.70 !
7 1DMSO 177.80|Slurry samps 43.44
8§ |45% KOH 336.70 !
9 |[Wash 1 485.60|Wash 1 464.50
10 |Wash 2 485.10|Wash 2 533.10|
11 [Wash 3 379.07|Wash 3 375.701 1
12 |Wash 4 485.40|{Wash 4 468.90 !
13 (Wash 5 485.10|Wash 5 453.30 |
14 [20% H2504 added 106.33 | i
15 |replace cond. 220.00{condansate | 214.40 \
16 [Total Inputs 3831.40|Totai Qutputs 3466.45 !
17 % recovery = | 90.47
18 [SCIL INPUT FINAL 1
19 |total mass 506.80 540,91/ !
20 |% moisture 16.00 36.00! :
21 |dry mass 425.71 346,181 !
22 1% Recovery, dry basis 81.32] !
23 i i
2 4 |REAGENT INPUT | |
25 [componant PEG T™MH DMSO KOH |
26 |Dry mass used 84.80 78.70; 177.80 151.52
27
2 8 JCONDENSATE QUTPUT SAMPLE # 901030082512
29 jtotal mass 214.40 | |
30 |mg/q 0.00 0.001 23.48
31 |mass found 0.00 0.001 5.03 0.00
32 |% recovery 0.00 0.00! 2.83 0.00|
33 i |
3 4 |REAGENT QUTPUT SAMPLE # 901030091017 I
35 |total mass 372.20 | |
36 {ma/g 204.84 179.121 269.80 48.22
37 Imass found 76.24 66.67| 100.46 17.95
3 8 |% recovery 89.91 84.71| 56.50 11.85
39 |
40 |[WASH 1 CUTPUT SAMPLE # 901030111017
41 |total mass 464.50 i
42 |mg/g 51.23 42.81] 61.62 99.55
43 jmass found 23.80 19.89 28.62 46.24
44 % recovery 28.06 25.27 16.10 30.62
45
46 |WASH 2 QUTPUT SAMPLE # 901030140517
47 ttotal mass 533.10
48 Img/g 19.37 13.12 23.15 44,62
49 |mass found 10,33 §.99| 12.34 23.79
50 {% recovery 12.18 8.89I 6.94 15.70
51 |
52 |WASH 3 QUTPUT SAMPLE # 901030163017
53 [total mass 375.70 [
54 Img/q 0.00 5.66! 8.03
55 imass found 0.00 2.50| 3.02 0.00
56 (% racovery 0.00 3.18] 1.70 0.00
57 |
58 |WASH 4 OUTPUT SAMPLE # 901030181017
59 |total mass 468.90 !
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REY Rxn 5 MB 12/7/90 B

A B C | D ] |
60 |mg/g 0.00 1.97 3.13 !
61 |mass found 0.00 0.92! 1.47 0.00|
62 |% recovery 0.00 1.17 0.83 0.001
63 |
6 4 |WASH 5 OUTPUT SAMPLE # 501031084517 i
65 |total mass 453.30 ! ;
66 Img/g 0.00 1.02} 1.38 i
6 7 I[mass found Q.00 0.461 0.63 0.001
6 8 |% recovery 0.00 0.59i 0.35 0.00I
69 . :
7 0 {FINAL SOIL QUTPUT SAMPLE # 901031085017 |
71 total mass 540.91 i
72 [ma/g 0.00 1.25 1.17 !
7 3 |mass found 0.00 0.681 0.63 0.00|
7 4 {% recovery 0.00 0.86; 0.36 0.00
75
76 |Total %R 130.15 124.67 85.60 58.086
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Rey AXNEMBB

A [ B | c | D i E | F
1 [MASS BALANCE: LABORATORY DECHLORINATION REACTION FOR Reynolds Soil
2 [Reagtion 6, 100% Loading, 3X ¥ ZH I
3 |Inputs grams Qutputs grams |
4 {Untreated Soi 500.40|Treated Sail £09.60!
5 |PEG 85.70|Reagent 407.30!
6 |TMH 25.00 |
7 |DMSO 166.50|Slurry samps 46.51|
8 |45% KCH 507.60 i
9 |wash 1 482.80{Wash 1 £43.701
10 |Wash 2 479.70|Wash 2 457.001
11 (Wash 3 -water !
12 |Wash 3 -acid 161.16|Wash 3 186.20]
13 {Wash 4 485.89|Wash 4 542.50|
14 (Wash § 488.10|Wash 5 492,20
15 |replace cond. 208.00|condensate 209.61|
16 [Total Inputs 3650.85|Total Quiputs 3434.62
17 % recovery = 94.08
18 |80IL INPUT FINAL
19 ltotal mass 500.40 509.60 }
20 |% moisture 14.50 17.10 \
21 |dry mass 427 .84 422.46 |
2 2 1% Recovery, dry basis 98.74 |
23 |
2 4 |REAGENT INPUT |
25 [component PEG TMH DMSO | KCH
26 |Dry mass used 85.70 85.00 166.50| 228.42
27 !
2 8 |CONDENSATE OUTPUT SAMPLE # 901101090012 |
29 |total mass 209.61 i
30 |mag/g 0.00 0.00 25.141
31 |mass found 0.00 0.00 5.271 0.00
12 |% recovery 0.00 0.00 3.16| 0.00
a3 I
34 |REAGENT OUTPUT SAMPLE # 901101091512 |
35 |total mass 407.30 |
36 Img/g 245,62 214,29 277.321 48.25
37 |mass found 100.04 87.28 112,95| 19.65
38 {% recovery 116.73 102.68 67.84/ 8.60
39 i
40 |WASH 1 QUTPUT SAMPLE # 901101110017 |
41 [total mass 543.70 |
42 Img/g 38.50 27.67 36.44| 151.16
43 imass found 20.93 15.04 19.81] 82.19
44 |% recovery 24.43 17.70 11.80 35.98
45
46 |WASH 2 QUTPUT SAMPLE # 901101123012
47 jtotal mass 497.00
48 img/g 14.92 14.73 14.86! 70.18
49 |[mass found 7.42 7.32 7.39| 34.88
50 |% recovery 8.65 8.61 4.44 15.27
51
52 {WASH 3 QUTPUT SAMPLE # 901101162012
53 Hotal mass 186.20 l
54 Ima/qg 0.00 5.97 6.53i
55 ymass found 0.00 1.11 1.22| 0.00
56 {% recovery 0.00 1.31 0.73l 0.00
57
58 I[WASH 4 QUTPUT SAMPLE # 901101185012
59 liotal mass | 542.50 | i
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Rey RXN 6 MB B

A ] C D |
60 |mg/g 0.00 2.14 2.95]
61 |mass found 0.00 1.16 1.601 0.00
6 2 1% recovery 0.00 1.37 0.96| 0.00
63 i
6 4 {WASH 5 OUTPUT SAMPLE # 901102091512 |
65 [total mass 492.20 |
66 Img/g 0.00 1.16 1.521
6 7 |mass found 0.00 0.57 0.75l 0.00
68 |% recovery 0.00 0.67 0.45I 0.00
69 i
70 |[FINAL SOIL QUTPUT SAMPLE # 901102092017
71 ltotal mass 509.60
72 |mg/g 0.00 0.00 1.0014
7 3 {mass found 0.00 0.00 0.51] 0.60
7 4 |% recovery 0.00 0.00 0.31! 0.00
75
76 1Total %R 149,81 132.34 89.79 59.85
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Ireatment of the Reynolds Site:

! ™

Galson Remediation Corporation (GRC) has completed a treatability study on soil from
the Reynolds Metals site (Reynolds) in Massena, New York. Based on the results of that
treatability study and GRC's site visit, GRC is pleased to submit the following cost
proposal to remediate this site according to the lerms set out in this estimate.

Woodward-Clyde Consultants (WCC) asked GRC to provide a cost estimate of full-scale
site cleanup. Primary assumptions include:

1)  site waste and cleanup standards as shown in Table 1;
2) an average soil moisture of 15 to 25 per cent;

3) a total volume of 37,200 cubic yards. Of that total, an estimated 2100
cubic yards are "high PCB concentration” soils from the site. Costs
estimated here may vary if the percentage of oversized material
(currently estimated at 25 per cent of the total site) changes
substantially.

4) a soil density of approximately 1.5 (or 3,000 pounds per cubic yard of
soil). At this density, the total quantity of wet tons for the project was
estimated at approximately 56,000.

This cost estimate assumes that GRC would provide fuel and electricity required to
conduct the clean up. The cost is based on a minimum 10-hour cycle time, a minimum
100 per cent loading of reagent materials, and replacement with 100 per cent potassium
hydroxide (KOH) on a wet basis.

FINAL 1 CONFIDENTIAL



Table 1. Reynolds Site C ,

Concentration Concentration Clean
PCBs
-- Low PCB Concent. 44 ppm <2 ppm <2 ppm
-- High PCB Concent. 17,000 ppm 30 ppm <2 ppm

As noted in the treatability study itself, the failure to achieve the <2 ppm clean level for
the high PCB concentration soil proved to be the most challenging for the GRC laboratory.
Given the timing of the study and the deadlines the staff was under, we were not able to
pursue destruction of the PCBs in this sample to the extent we would have liked. We do
request, and have discussed with Mr. Peter Jacobson from Woodward-Clyde Consultants,
that GRC receive a sample of the high PCB concentration soil from the Reynolds site when
GRC's TSCA Commercial Storer Permit is in place so that we may continue our efforts to
reduce the samples to the clean level. This additional effort would, of course, be at the
expense of GRC. We hope that our Commercial Storer Permit is in place very soon.

Based on the successful portion of the treatability study -- the low PCB concentration
soils -- GRC was able to develop the costs in Table 1. As with any remediation
technology, cleanup costs would be refined during the pilot study phase, when a much
larger body of data is gathered. In addition, since the initial treatability study was
completed, GRC has completed its development of a pilot unit, which is beginning
operation at our facility in Syracuse. This new pilot unit, planned to be moved to a
fixed-base facility (TSD facility) in the next year, would have the capability of
reviewing options for cleanup steps not available during the treatability study phase.
For example, we are evaluating the pretreatment option of soil washing or soivent
extraction (using reagent) in order to reduce the quantity of materials to be treated for
another client, and we would expect to develop pertinent data for other pilots from the
data generated.

Based on the results of the treatability study alone, the cost for destroying the
contaminants at the Reynolds site, noted in Table 1, is estimated to be $450 per wet ton
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in full scale. This cost is estimated to be accurate only within +50 per cent, based
solely on the results of the treatability study conducted at the site. This cost includes:

. mobilization and demobilization;

. full cost for on-site operations, including items such as utilities, reagent
costs, labor, overhead;

. an approximate 12- to 18-month project time;

. equipment set up (excluding site development such as a building or a
concrete pad);

A rough breakdown of what some of these_ costs include is shown below:

ITEM UNIT COST/UNIT

Chemicals

dimethyl sulfoxide Ibs. $1.25

polyethylene glycol (400) Ibs. : $0.95

TMH (a Dowanol product) Ibs. : $0.95

potassium hydroxide Ibs. $0.18
Fuel Qil gal. $1.25
Utilities

Electrical service kwh $0.10

Water gal. $0.001

These unit costs will also vary according to quantity used; there is an understandly large
incremental discrepancy between pilot- and full-scale jobs. The client is sometimes
able to realize a cost savings by buying these materials at a lower (wholesale} cost.

Aside from full-scale costs, costs for pilot-scale units would depend on the type of pilot

- that is, the extent of precision -- required by the project, and on the size of the
actual pilot chosen. These options will be outlined for you in the pilot proposal.
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Site_P .

The cost includes reasonable site preparation costs based on GRC's current knowledge of
the site conditions. In the event that extraordinary costs, such as the need 1o build a
concrete pad, are required, GRC will develop proposals for the least-cost solution for the
client.

The equipment used in the APEG-PLUS™ treatment system for a site of this size will
consist of a pretreatment (preslurry) system for materials handling, four or five
reactor tank trailers (each transported on two trailers and assembled at the site), at
least two centrifuge trailers, one boiler trailer, one wash tank trailer, one reagent
recovery trailer (transported on three trailers and assembled at the site), a field
operations control/electrical trailer, one personnel decontamination/change trailer, and
the mobile laboratory. Auxiliary equipment (spare parts, piping, etc.) will be hauled
on separate trailers.

Staffing

GRC staff at the site will consist of a site manager, shift managers, field technicians,
laboratory chemists, a health and safety officer, and a preslurry system operator, at a
minimum. The treatment system will run 24 hours a day, 7 days a week; estimated
shut-down time for maintenance is 30 per cent.

GRC management staff will oversee all operation of the APEG-PLUS™ treatment system.
Supervision of staff for other vendors at the site (excavators, construction workers,
etc.) is the responsibility of the prime contractor or client at the site.

Operations at the job in both pilot and full-scale cleanup will follow the procedures
outlined in the Responses to Comments, submitted to Woodward-Clyde Consultants on

December 12, 1990, as the response to Items 1 and 6.

The disposal of the spent reagent costs about $1 per pound, which is figured into the
overall cost for the project. The spent reagent is incinerated as "hazardous waste.”
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As noted above, $450/wet ton is estimated to be accurate within a roughly 50 per cent
margin of error allowed, based on laboratory analyses and results. It has been the
experience of GRC that, as the size of the project scales up from laboratory to pilot and
finally to full scale, the costs will be reduced. To evaluate these potential cost
reductions, GRC recommends pilot field demonstration at the site. Listed below are some
areas where costs may be reduced.

. Using a mixture of KOH and NaOH (instead of KOH alone), which reduces
the reagent costs overall;

. reducing the KOH consumption through other methods of
washing; and
. increasing the amount of soil put into each reactor.

Other factors that could affect the prices include:

. cost of electricity,
. cost of fuel oil, and
. costs of chemicals.

For example, the cost for maintenance of equipment at the site has been estimated
conservatively and is likely 1o be reduced. The cost estimate given in this report does not
include obtaining, preparing, or submitting permits that may be required before the cleanup
could take place, nor negotiating for solid waste disposal with vendors. Further details of
operation and maintenance of the APEG-PLUS™ treatment system will be offered when a
proposal for the full-scale cleanup is prepared, or sooner on request by the client.
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GALSON REMEDIATION CORPORATION'S
Response to Comments

Treatability Study on Soils at the

Reynolds Plant, Massena, New York
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Woodward-Clyde Consultants
Plymouth Meeting, Pennsyivania
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Galson

E Remediation Corp.

Galson Remediaticn Corporation
6627 Joy Boac

E Syracuse NY *3057

Tel (313) JA-37RG
1-AC0-PCBS-1 23

FAX (315) 2830653

December 12, 1990

Mr. Peter Jacobson
Woodward-Clyde Consultants
5120 Butler Pike

Plymouth Meeting, PA 19462

SUBJECT: Response to WCC Comments Dated 12/4/90
APEG-PLUS™ Treatability Study--Reynolds Massena
GRC Job #R00011

Dear Peter:

Thank you again for hosting Edwina and me in your offices. The meeting we shared was
productive, and allowed us a chance to finally meet face to face rather than over the
phone. We've worked diligently toward responding to the questions presented to us by
your group. We were impressed by the obvious quality in your staff, and the questions
and concerns raised in the meeting and in your letter reflect that quality.

| hope that the attached responses will provide you with the information needed to
continue investigation of GRC's APEG-PLUS™ sysiem. Wae anticipate FAXing a copy of
the final report to you tomorrow (followed by a hard copy to you in overnight FedEx).
The cost estimate for full scale will be forwarded to you as a part of that final report. As
always, don't hesitate to call and discuss points as you deem necessary. | will await your
call to determine if a meeting with Dale Delisle is warranted.

Best wishes,

A. Sharleen Pendergrass
Client Services Manager

c: E. Milicic, Laboratory Director, GRC
R. Tavelli, President, GRC
R. Dionne, Field Oparations Manager, GRC
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RESPONSE TO COMMENTS, WOODWARD-CLYDE CONSULTANTS:
SUBMITTAL DATED DECEMBER 4, 1990

1) Provide conceptual process flow diagrams, compiete with major equipment
descriptions and material balance for all the system components.

Please see the attached drawing and material balance. These data are presented
based on actual work GRC is conducting for a confidential client. Obviously,
aspects of the material balance would change from site 1o site. A process flow,
layout, capacity, and time-to-complete schedule specific to the Reynolds site will
all depend on the outcome of the pilot-scale study, which should be conducted at
the site.

P Descripl

GRC's process uses a mobile, modular decontamination unit capable of processing
approximately 20-200 tons of material per day.

Soil P ,

Contaminated soil is removed from a stockpile (generally supplied by the prime
contractor), screened to less than six inches, and sent through a shredder. After
this initial screening, it is loaded onto a covered weighing conveyor, and is
conveyed into a mobile waest slurry mixer. A quantity of reagent appropriate to
the site is added to the mixer, and the soil and reagents are mixed into a workabie
slurry. Once mixed, the slurry is passed through a series of screens. Materiai
greater than one-quarter inch is separated out for rock washing. The slurry,
screened to less than one-quarter inch, is pumped to the reactors, and the
reactor is ciosed.

Once loaded into the reactors, the soilreagent mixture is heated and agitated
until contamination has been reduced to required levels. A slight vacuum is
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maintained on the vessel to prevent contaminants from escaping the reactor.
Slurry samples for analysis are taken by a remote automatic auger device
directly from the reactor vessel during the reaction to determine when the clean
level has been reached. The samples are analyzed for contamination at the on-
site laboratory.

Steam emitting from the reactor is condensed and any “light ends" or "heavy
ends” are separated out of the condensate. Recovered water is cycled back into the
system to be used as wash water. Any condensable materials or volatites are
removed and treated.

Maijor pieces of equipment used in the reaction process include:
. Two ASME-code reactor vessels with an approximate capacity of 3,030

gallons each. Both are rated for full vacuum and 40 psig. Both vessels
have hot oil jackets for heating.

. Agitators, one in each reactor vessel.

. A vacuum pump to maintain a slight vacuum on the reactor and the
condenser. Tube and shell heat exchangers to condense steam from each
reactor.

. Hot well tank and condensate transfer pump for each condenser.

. One condensate treatment tank for both condenser systems. This tank is
located off the trailer.

. Electrical and PLC control panels containing breakers and PLC interface

specific to the reactor trailer.
Separation/Reagent Remaval

When the reaction is complete and it has been verified that contamination has
been reduced to the aéceptable “clean level" for a particular site, the reagent
must be separated from the soil. The soil/slurry is pumped out of the reactor
into the centrifuge where liquids (reagent and water) are removed from the soil.

The chemicals used in the reaction process are water soluble. Further removal
of these reagents from the soil is accomplished by washing the soil with water.

After initial separation of the liquids, the soil is reslurried with wash water and
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sent to a slurry tank for hoiding and mixing. The slurry is then re-centrifuged
to remove the dilute reagents. This process is repeated until reagent
concentration in the soil is reduced to acceptable levels. During one of the wash
passes, the soil is neutralized to a prescribed pH by adding an appropriate
guantity of acid to the wash water.

Major pieces of equipment utilized in the centrifugation process include:

. Two Bird 39 x 96 horizontal solid bowl decanter centrifuges with a G
force of approximately 400 Gs. Each centrifuge is trailer mounted.

. A slurry tank with an appropriately sized mixer.

. Conveyors to remove soil from the solids end of the centrifuges and to
discharge clean soil from the process.

. Electrical and PLC control panels containing breakers and PLC interface

specific to the centrifuge trailers.

Beagent Recovery

The reagents used in the process are recycled for use in subsequent batches. For
the reagent 1o be effective, water added during treatment must be removed.
Dilute reagent removed in the separation process is sent to the reagent recovery
system. An evaporator system is used to concentrate the reagent to concentration
levels based on project specifications. Refortification of the reagent will be
necessary when reagent (especially KOH) is absorbed by soil componenté or
neutralized. Makeup reagent is added to restore the reagent to appropriate
concentrations.

Steam generated from the evaporation process is condensed and recycled as wash
water. Any volatiles are pulled off and treated by appropriate means -- perhaps
off-site disposal, bioremediation, or solidification.

Major pieces of equipment utilized in the reagent recovery process include:

. A triple effect evaporator.
. Associated heat exchangers, distillation columns and pumps.
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. Tanks for dilute reagent storage and condensate storage.
. Electrical and PLC control panels containing breakers and PLC interface
specific to the reagent recovery trailer.

Yolatiles and Condensate Treatment

Site-specific design of this system is currently under development. One
possibility is to treat the emissions with dry carbon and treat oils and heavy
materials by a standard separation process.

Clean Soil

Decontaminated soil is discharged from the centrifuge onto a conveyor and
stockpiled according to specifications of the site. In all cases processed soil will
be stored separately from contaminated material.

Support Equipment
Heating

Reaction and reagent separation both require a heat supply. Heat is generated by

a fuel oil-fired hot oil boiler located on the boiler trailer. The boiler is rated at

10 million British thermal unit (Btu) output and heats a special heat transfer
fluid (HTF). The HTF is pumped through a distribution system to the jackets of

the reactors and the primary heat exchanger in the reagent recovery system.

When the HTF is not being used for heating, it is recirculated from the main

supply valve back to an expansion tank. The boiler unit temperature controller

monitors and maintains a constant HTF temperature.

Cooling

The reagent recovery process requires a cooling system for condensing steam and
cooling the condensate. The glycol cooling system circulates a mixture of water
and ethylene glycol through a series of heat exchangers and air coolers.
Appropriate temperature is maintained by controlling the flow of coolant through
air coolers.
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The "cooling” system is designed to fill a dual purpose. Since normal operating
temperature of the coolant is higher than the freezing points of water and the
reagents, the waste heat in the “coolant” can be used to keep these liquids from
freezing during winter operations. The tanks on the tank trailer are jacketed for
this purpose.

Electrical/Control

Electrical supply is distributed through a mobile electrical substation. The
substation has a capacity of 6000 amps at 480 volt, three-phase power. It is
capable of distributing variable voltage and amperage levels to supply various
equipment power requirements.

The same trailer contains the control room. This room is the center of operations
and contains the programmabile logic controller {PLC) controls, communi-
cations controls, and video surveillance equipment. Through the PLC, the control
room operator can regulate the process equipment, monitor the status of the
process, and respond to alarm situations. From this station the operator can also
communicate with field personnel via two-way radio and visually monitor
operations through the video surveillance equipment. The control room contains
the video display unit and controls for this system.

2) Provide a detailed cost estimate for the conceptual full scale system. In addition
to the per-ton cost for soil treatment, the cost estimate should include:

equipment costs

reagent costs

labor costs

operation and maintenance costs
residual disposal costs

ulility costs

L ] - L] L] * -*

The cost to conduct full-scale treatment at the Reynolds site will vary, depending
on the results of two phases of work yet to be completed: 1) further analyses
must be conducted on an additional sample of soil from the site, and 2) a pilot--
scale study must be completed. With these two phases complete, GRC will be able
to offer 1o Reynolds and WCC a relatively accurate cost estimate for full-scale
treaiment,

Galson Remediation Corporation



GRC will assume that a eight- to ten-reactor (12- to 18-month treatment time)
system, using a slurry feed preparation system with multiple centrifuges, will
be appropriate for the full-scale cleanup of the Reynolds site, based on data
provided during the treatability study. A final detailed description of the process
can. be developed after the application of treatability study parémeters to pilot
scale work, At pilot scale, GRC will be able to determine what changes in the
system are appropriate for further "scale up.”

Please refer to the Draft Final Report for the Treatability Study, submitted to
Woodward-Clyde Consultants on December 12, 1930,

3) Provide a thorough description of the oversize material treatment system. Cite
similar applications which can demonstrate the effectiveness of this system.

Oversiza T System Descrioti

Shredder. A commercially available shredder with sloped grate mounted above
the shredder will be used to size material to 6 inches and less. The shredder will
break up the soil as much as possible. An enclosed conveyor belt including an
electronic scale will weigh and deliver the soil to the mixer.

Mixer. The mixer will be a large capacity (20-25 cubic yard) commercially
available, trailer mounted, sludge mixer. The mixer will be the rotary drum
type with flights inside for auguring the material into and out of the drum. GRC
has completed full-scale testing with two commaercial concrete mixer trucks of
11 cubic yards nominal capacity. The slurry is much thinner than concrete so
these mixers could hold only about three- fourths of the nomina!l batch capacity.

The full-scale tests were done using a 60% loading of water by weight to GRC's
“typical® test soil. This test soil is quite similar to EPA's test soil matrix. GRC's
"typical® soil material broke up into small clay balls that represented about 1%
by weight larger than 1/4 inch for the total 10-ton batch. The rest of the
material mixed and slurried very well and passed through the 1/4-inch screen.
A larger capacity mixer will be puréhased to hold a full 16- to 20-ton batch of
soil and reagent.
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The following advantages were determined based on the field tests discussed above:

. as-received soil with clumps measuring as much as 24 inches was
effectively broken down except for 1% by waight that formed clay balls;

. material up 1o the size of a full concrete block was mixed and discharged
without any material feed jams;

. a higher quantity of rock in the soil was more effective in breaking up the
clay balls; and

. further modifications are available to improve effectivéness based on
particular soil matrix.

Yibratory Screen

This unit is commercially available from at least three manufacturers as a
standard piece of equipment. This unit will take the material 6 inches and less in
size from the mixer and separate it to three streams; 6 to 2 inch, 2 to 1/4 inch,
and less than 1/4 inch. The material greater than 1/4 inch will go to the
pebble/rock basin and the material less than 1/4 inch will be pumped to the
reactor for treatment.

The unit GRC is considering purchasing has 36 inches by 24 inches of surface and
can handle a flow rate of 100 gallons per minute of the slurry. This unit wiil
probably include a scraper for cutting vegetative matter off the lower surface of
the screen.

Although this unit has not been tested, all three manufacturers have no
raservations that this unit will provide excellent performance for this
application based on experience for similar applications. This unit is totally
enclosed for emissions control and safety reasons.
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Bebble/Rock Basin

This piece of equipment will be used ta catch all of the material rejected from the
vibratory screen. This unit will have spray bars on each side so that the reagent
and the fines can be washed off of the rocks and other debris that is rejected from
the vibratory screen. The fine material contains most of the contamination:
therefore, the rocks and other hard surface debris will be clean once the reagent
is removed with the wash water. Based on GRC's prior experience on other
hazardous waste sites, we are confident that this technique will work.

If there is a large carry-over of clay balls, the material with the rocks and the
clay wilt be recycled through the mixer to breakup all of the clay material. This
recycle may be done with water and/or reagent depending on the material being
processed. This will be tested during our full scale testing in early 1991. This
unit is currently being designed with the assistance of our material handling
consultant. It will be designed to allow maximum enciosure, efficient washing to
minimize water quantities, and ease 10 unload clean material. The last wash
water will be analyzed for PCBs or other appropriate contaminanis before the
oversized material is consider clean,

4) It appears the oil phase inhibited PCB degradation during the lab tests. Cite
similar applications o verify the performance of the negative pressure reactor
vessel that you suggest may be effective in removing the oil.

Use of vacuum for the specific purpose of removing oil from an APEG-PLUS™
reactor has not been attempted in the past. We have, however, used vacuum {25"
Hg) to assist in removal of DMSO from treated soil at 150° C. (The boiling point
of DMSO at normal atmospheric pressure is 180°C.) The vacuum distillation
experiment was a part of an in-house research project designed to reduce the
residual concentrations of reagents in treated soil. (See memo/report dated June
22, 1990, attached.) According to the design engineers for the full-scale APEG-
PLUS™ equipment, it will be possible to pull a vacuum of at jeast 15" Hg on the
full-scale reactor once the water has all been removed and the reactor has
reached 150°C.
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5) Provide a qualitative assessment to describe the final fate of the organics after
dechlorination. Also, provide chlorine/chloride balances.

When PCBs are dechlorinated in APEG-PLUS™ treatment, the chlorine is
replaced with glycol groups as shown in the reactions below.

ROH + KOH OMSO _ ROK + HOH$ ,
—_— (1)
Polyethylane Potassium Dimethyl Potassium water
glycol Hydroxide sulfoxide polyethylana  (distilled
glycolate out)
DMSO
Potassium
polyethlyene APEG/PCB Reaction Product Potassium
4,4'-dichlorobiphenyl  glycolate : (after first substitution) chioride

The reactions may be repeated until all of the chlorines are repiaced with glycol
groups. For the North Yard soils, which have an average PCB concentration of
1100 ppm, treatment of an average ton of soil will produce approximately 11.2
ib of substituted biphenyt reaction product and 1.7 Ib of KCI assuming that (a)
the dechlorination reaction is 100% efficient, (b) the PCB is in the form of
Aroclor 1248, and (c) the glycol groups have an average molecular weight of
336 daltons resulting from a 1:1 mixture of PEG 400 and TMH. The reaction
products, both substituted biphenyl and KCL, are expected to leave the treatment
system as "salt blowdown" from the reagent recovery system. They will not be
removed “dry* but will leave the system as a slurry with tha reagent liquids, so
that the total weight will be double the weight of products and KCI| alone.

Calculating a chlorine/chioride balance on soil is considered impractical because
of the relatively high concentrations of salt (sodium chloride) naturally
occurring in soil and living systems in general. The statistical variation in the
background chloride concentration often exceeds the concentration of organic
chiorine in the PCBs contaminating the soil. The results of a chlorine/chioride
mass balance would therefore be of questionabie validity.

Galson Remediation Corporation



The chlorine/chloride mass balance was quite successful for APEG-PLUS™
treatment of transformer oil (see Table 1). It is important to note that
transformer oil does not comtain inorganic chleorides. Chloride salts are not
soluble in transformer oil. Therefore, it was very easy to find the KCI formed
during APEG-PLUS™ treatment in the reagent. Table 1 presents data from a
chlorine/chloride mass balance for three batches of transformer oil contami-
nated with Askarels and treated with a single batch of reagent.
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iion of A I Chiorine in C I

60% Aroclor 1260 60%
30% Trichiorobenzene 59%
10% Tetrachlorobenzene 66%
Qther Useful Information
Oil Specific Gravity 0.88
Liters in a gallon 3.8
kg of Reagent used to treat oil 48.7
Qverall Chlorine Input

BATCH1 BATCH2 BATCH3
Run 70 71 71
Qil (gallons) 40 40 40
ppm total PCB at start of reaction 1080 1080 838
ppm total PCB at end of reaction 5 9 22
g Cl removed from PCB by reaction 86 86 65
g Cl from Trichiorobenzenes* 42 42 32
g cl from Tetrachlorobenzenes* 16 16 12
Total g Clin run 144 144 109
Total g Cl in ali three runs 397

Overall Chiorine Outputs

Cl in reagent, by titrimetric analysis 0.88%
Total g Cl in reagent used to treat oil 430

Percent of original chlorine found as chloride 108%**

['Note: We had no analytical data on chlorobenzenes for these samples;
therefore, we assumed that PCBs and chlorinated benzenes remain in their
original proportions. .

""These calculations have an estimated accuracy of 15 percentage points.]

Galson Remediation Corporation
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6)

As we discussed at the meeting, structural analysis of the reaction products from
APEG-PLUS™ treatment has been attempted by various analytical methods
(GC/MS, HPLC.MS, SCFC/MS) without success. GRC is in the process of
obtaining the equipment for total organic chlorine analysis which can be used to
determine the concentration of partially dechlorinated PCBs in soil in terms of
organic chlorine. As a condition of our TSCA R&D permit, GRC is required to
determine the solubility of PCB reaction products so that a suitable extraction
solvent can be selected for organic chlorine analysis. Total organic chlorine
analysis will be done on the treated soii from the Reynolds lab study as soon as
the analytical procedures are developed and checked. We are required to do this
analysis on all treated soils from lab studies as a condition of our TSCA R&D
permit. PCB reaction products have been subjected 10 toxicity testing by the EPA
and have been found nhon-toxic, non-mutagenic, and non-bioaccumulative. (See
Chemosphere articles in the GRC !{nformation Package.)

Provide a thorough description of the reagent recovery system. There is concern
that the soluble salts will inhibit the distillation operation.

GRC is also concerned about the build up of soluble salts with continued recovery
and refortification of the reagent. However, GRC's concern is focsued on the
destruction reaction that occurs in the reactor vessel. GRC is planning to conduct
pilot testing in January and February of 1991 and fuil-scale testing in February
and March 1991. Part of the protocol for these tests will be the recycle of
reagents using the reactor for pilot scale and the reagent recovery system for
fult scale.

For the full-scale process, we are planning to remove a slipstream of the
recovered reagent. This will occur after the dilute reagent has been concentrated
by the reagent recovery system. The quantity of this slipstream will depend on
the soil matrix and other soil contaminants being processed by the APEG-PLUS™
system. Based upon the expertise of GRC staff and oonsuitants, we do not believe
that the soluble salts will inhibit the distillation process. This opinion will be
tested as soon as possible and will be confirmed during our full-scale
remediation project for PCBs in 1991. For the Reynoids site, pilot testing will
determing the quality and quantity of salt build up specific to the soil matrix.

Galson Remediation Corporation
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QVERVIEW

The reagent recovery system is used to separate the reagent and the water that
are present in the discharge stream from the centrifuging operation. Typically,
the feed stream to this recovery system consists of 6,560 ib/hr of reagent and
23,000 Ib/hr of water. A total of 21,000 Ib/hr of water is evaporated,
collected as condensate, and reused as wash water in the centrifuges. The
concentrated reagent stream, consisting of 6,560 Ib/hr of reagent and 2,000
ib/hr of water, is also reused in the reactors. '

DESIGN PARAMETERS
Primary Heat Source: Hot Qil at 575°F - Heat Rejection: Ambient Air at 85°F

Heat rejection for the entire socils treatment process is accomplished through
several air-cooled exchangers and a watar/glycol coolant recirculation loop.
Design temperature for the water/glycol mixture is 125'F. A coolant loop
arrangement, rather than condensing steam directly in the air-cooled
exchangers, was chosen to eliminate a number of potential winter freeze-up
problems. As a result, the sink temperature for the evaporator and for the
reactors should be taken as 125°F.

SYSTEM DESCRIPTION

. tripie-effect evaporation;

. forced recirculation in the first effect;

. once-through flow in the second and third effects;

. reflux streams on all three columns;

. reagent flow is from first to second to third effect;

. boiling takes place in all three exchangers;

. condensate is trapped and flashed to the next lower effect;

. all noncondensables are passed through vent condenser HX-15 to reduce

the temperature and the saturation component as low as possible before
passing the gasses through a carbon filter; _

. the discharge streams, both reagent and condensate, are cooled to prevent
flashing in the atmospheric storage tanks.

Gaison Remediation Corporation
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7)

SAFETY CONSIDERATIONS

The process is designed 1o fail-safe. Loss of power, or loss of control signal, will
automatically fail to a "shutdown" condition.

. all high-temperature vessels and piping are insulated for personnel
protection.

. all pressure-containing components are designed and buiit to the ASME
Code.

. all normal emissions are controlied, filtered, and monitored.

. retaining dikes are employed around all process equipment to prevent any

liquid from escaping to the envircnment.
ENERGY CONSIDERATIONS
As much as possible, the system stands alone, with minimum dependence on locai
services. Water will be trucked to the site, and water is recycled 100 percent

wherever possible. Recycling also reduces the need 10 tie in to local sewers. Fuel

oil, delivered by truck, is the only source of fuel for the boilers.

An effort has been made to minimize energy consumption, both fuel oil and
electricity.

Cite similar applications to verify the treatment effectiveness on the levels of
PCB contamination listed in Table 1.

GRC has conducted treatability studies and/or pilot studies at several sites in the
United States where PCB contamination warranted clean up efforts. Please see
the attached table titled "PCB Summary Table." Note that four of the sites
mentiéned in the table treated PCB concentrations from a high of over 1,000 ppm
to a low of 1 to 25 ppm {where 25 ppm was the clean level for the site).

Galson Remediation Corporation
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8)

As noted in Table 1 of WCC's December 4 correspondence, 95 percent of the soils
in the North Yard are estimated to be at <1000 ppm concentration of PCBs,
translated to a quantity of 35,065 cubic yards (or an estimated 52,600 tons).
With only S percent of the remaining soil above 1000 ppm, we would assume
that blending of the hot spot soil would be feasible, considering the 20:1 ratio of
relatively low concentration to hot spot soil.

Provide chemical characterization data on all treatment residuals along with
estimated voiumes and management options.

At the end of soil treatment at the Reynolds Site, we would expect the residuals
listed in the following table. This table assumes that we will treat 37,200 cubic
yards (approxi-mately 56,000 tons) of North Yard soil, using an 8- or 10-
reactor system, '

Galson Remediation Corporation
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Residual

o N

Estimated Volume

Management Option

Reagent

10-15% PEG 400,
10-15% Dowanoi
TMH, 20-30% DMSO,
10-30% potassium
salts (neutralized
KOHj), and water

30,000 galions
(approximately 225
tons), one time, at the
end of the project

a. off-site
incineration as
"PCB material"

b. delist and dispose of
as a combustible

liquid?

Distilled Water
{distilled from
washwater in reagent
recovery system)

Water, may be
contaminated with
traces of volatile
organic compounds
such as coal tar pitch
volatiles, PCBs (<1
ppm}, DMSO, and
other solvents present
at the site.

approximately 675
tons, one time, at the

end of the project2

carbon treat, verify
removal of organic
contaminants, then
discharge. (This will
require a discharge
permit.)

Salt blowdown
(solids/sludge from
reagent recovery
system)

approximately 50%
reagent (see reagent
characterization

above), 5-10% KCI,
and 30-45% gtycol
substituted biphenyl

approximately 840
tons (30 ib/ton of
soil treated)

a. off-site
incineration as
"PCB material"

b. delist and dispose of
as a combustible

sludge/solid?

Non-aqueous
condensate (separated
from aqueous
condensate before
reagent recovery
treatment and
recycling of the
water)

"Oil" (heavier than
water} consisting
primarily of coal tar
pitch volatiles and
over 5000 ppm PCBs.

30-60 tons (1-2 b
per ton of soil
treated)

off-site incineration
as "PCB material”

Carbon from water
treatment

Carbon contaminated
with whatever was in
the distilled water
before treatment, but
more concenirated

Approximately 7 tons

off-site incineration
as hazardous
waste/PCB material’

1GRC does not recommend landfilling as a disposal option because of the continuing potential for
liability to the client. If the client wishes to use landfilling as a disposal method for residuals,
tr_tey must first be "delisted” from PCB status.

2The APEG-PLUS™ system is a net consumer of water. Soil enters the system at its ambient

moisture content and leaves the system saturated with water.

The water is recycled

throughout the course of site remediation, but. the final batch of water must be disposed of at
the end of site operations.

Galson Remediation Corporation
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GIVEN
25.00%
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2.00%
58.00% 43
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0.50%
0.049%
133.54%

7 TONS
14000 POUNDS

SON REMEDIATION CORPORATION
DUNT OF S0O1L
INDS OF S01L

350 PPM

GRC - SUMMARY OF CHEMICAL COST FOR THE ITS SITE

TON OF SOIL

TOTAL TOTAL COST PER

LOSS {286 CHEMICAL COST

LOSS

POUND  POQUND
PER BATCH PER BATCH BATCHES}

INITIAL % LOSS

COST(S)

{S/TON]

811

LOSS {5}
533
$75
$32

35657
1077388 5172

35590
60371

LOSS (#)

33256
55705
33323
10734631

116
195
117

3758

5%
4%
5%
81%

$2,217
$5.833
$2.100

$747

51.25
$0.90

50.95
$0.14

COst/ #

REAGENT
PEG

DMSO

TMH

KOH @ 45%

s BT

S17
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$16
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382

Sia7
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$313

TOTAL

2000
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Memorandum

To: Sharieen Pendergrass, Client Services Associate
From: Ecwina Milicic, Lab Manager
Date: 6/22/20

Subject: Recent Research ¢n Reagent Residuals Reduction

As | discussed in my memo of June 18, GRC's laboratory group has conducted
some additional studies in response to client concerns about the concentrations of
reagent caomponents in soil treated by the APEG-PLUS™ system.

As you know, the original laboratory procedure for reagent recovery and soil
washing did not dupticate the stage efficiencies achievable in larger equipment, and
the reagent residuals left in the soil during the iab treatabiiity studies have been quite
high. The first step in reducing the reagent residuais was to change the procedure for
washing soils during iab treatabiiity studies. :

The old procedure was to transfer the reactor contents (soil and reagent) into
centrifuge bottles, centrifuge, decant the reagent, and wash the soii three times with
room temperature water all in the same bottles. Since each bottle couid hold only
about 250 mi, a cne liter reactor was civided into four bottles, and the soil was not re-
mixed untii after all the washing was dene.

The new procedure is to transfer the reactor contents (soil and reagent) into
centrifuge bottles, centrifuge, decant the reagent, then return the soii ta the reactor.
Water is added to the reactor and the soil and water are mixed, heated to 90°C and
held at that temperature for 20 minutes with constant agitation. The reactor contents
(soil and washwater) are cooled slightly, transferred back to the centrifuge bottles and
centrifuged. The washwater is decanted and the soil is returned to the reactor for the
second wash. The entire procedure is repeated for each wash. Although it greatly
increases the time and labor for soil washing in the lab, the new procedure is mors like
what will happen in full scaie - the soil wili be returned to the agitated reactor and the
water will be hot. The new procedure has brought the lab stage efficiencies to
approximately 80% for the reagent removai step and 60 % for each washing step.
These efficiencies are closer to what we expect for full scate work than the efficiencies
we obtained with the old washing procedurs.

Since DMSO was the compound of greatest concern, we tested a new reagent
recovery protocol which removed DMSO preferentially. We ran a standard reaction
with the usual reagent. The soil and reagent were separated as usual, the soil was
returned to the reactor and resiurried with PEG alone. The reactor was heated to
150°C under strong vacuum (25" Hg) to distill out the remaining DMSO. The soil was
washed four times with water as described previously. Interference from PEG makes it
difficult to determine the final DMSO concentration, but the soil definitely contained
less than 100 ppm of ODMSO after washing. Unfortunately, the soil still contained 4000
ppm of PEG, and our recent conversation indicated that the client does not want PEG
left in the soil either. Also, there is some disagreement between Bob and Roger about
whether we can achieve the same vacuum (25" Hg) in full scale equipment.



We ran another reaction and washed the saii four times with the improved
washing precedure (without the DMSO distillation step). Wae then treated the soii with
a fifth wash centaining 1% hydrogen peroxide (a 1/3 dilution of what you can buy at
the drugstore for cuts etc.) The peroxide did not improve the stage efficiency, nordid it
reduce the residuals below 100 ppm. The final concentration of DMSO in that soil was
440 ppm. the concentration of TMH was 350 ppm and the final concentration of PEG
was non-detectable, which means it was below 3000 ppm, but we don't know by now
much. [fit's any help, the concentrations of PEG and TMH stayed pretty close together
untit the PEG dropped below it's detection limit.

The graph below stiows the concentrations as they drop through the washing
series.

- P
mg/g S~ O TMH
— =
Q.1

Wash #

The concentrations reported for the non-vacuum reaction are averages for two
analyses of each sampie. Agreement between duplicates was good, and racovery
from the performance evaiuation sample was 80% for DMSQ, 110% for TMH, and
240% for PEG, probably because the PEG concentration in the PE sample was t00
close to the detection limit.

We also had an outside Iab determine the toxicity of DMSO to earthworms. The
NOAEL (No Observable Adverse Effect Level) for DMSOQ in soil is 7000 ppm (7 mg/g).
We were below that concentration after the third wash.



1661 Aenuep

voneiodio) UOHEIDBWEY UOSIED

‘d107) J9mod wmeyoy erebeiN
AN ‘lewepy 7 uebueg

AN ‘neelop 39
VW ‘on0sey

VO ‘8[epIBA0ID
VW ‘PIojpag MON

AN ‘yoeag apim

pawads tou

EPTURD ‘[eRUSpRUCY)

HO ‘fenuspyuo)
AN wieyuoN

SEX9 ] UIBYINOG

wang _

sg-vg6l 2> 001-000'1 (10) and  ‘d100) 18moy smeyow erebeiN
9861 88 9Ll (swrup pos) g2d vd3asn
.86} L2 Sve {lond pos) god 13d
986 | oL> 000, (qet njos) god VEE N
1861 1> 0062 (pues) g0d 83)oW ¥ Jessaig ‘dwe)
/861 9 062 (nos) god uomyD ‘sxuer ‘Apauusy
L8611 1> 000'9-00G6', (lwaunpas) gond uepIor ") 3
L8661 8°€-5°9 06+-069 {qe| itos) g0d
8861 > 0€-092 (tond ynos) god "ou) ‘ooseqy
8861 1> 00¢ (ros) gnd 12002 ¢)
2> 091 (nos) aod
0661 2> 000'69 (o) aod lenuapijuo)
0661 > G2l {nos) aond [enuepiuo)
0661 2> Syl {nos) god [enuepyuo)
0661 GZ> 001 (nos Aepo) sgod lenuspyuo)
aleq {wdd} AEa%co:m: xepw
uone)] -uanu0y pue jueUIWEILOY
-UsdU0N rewibnQ

eyl

alelS '9Ng

J18vV1L AHYWWNS 92d







APPENDIX C

OHM TREATABILITY S8TUDY REPORT






THERMAL TREATMENT
FEASIBILITY STUDY

FINAL REPORT

SUBMITTED TO

WOODWARD-CLYDE CONSULTANTS
PLYMOUTH MEETING, PENNSYLVANIA

OHM REMEDIATION SERVICES CORP. (OHM)
FINDLAY, OHIO

“ w
Project Eng




OHM Corporation

February 11, 1991

Peter R. Jacobson
Woodward-Clyde Consultants
5120 Butler Pike
Plymouth Meeting, PA 19462

Dear Mr. Jacobson:

Enclosed is the final report for the treatability study and
analysis performed by OHM Remediation Services Corp. (OHM).
As indicated in the draft report, dated January 7, 1991,
results of the analysis indicate that the polychlorlnated
biphenyl (PCB) contaminated soils at the Reynolds Metals
Company site in Massena, New York, are applicable to
treatment utilizing OHM’s Thermal Destruction Unit (TDU).

Waste feed characterization and laboratory analysis were
mandatory in order to define the waste feed matrix and its
impact on the TDU’s pre-treatment and waste-feed preparation
requirements, metallurgical requirements and/or limitations,
potential design limitations and operating conditions.

Pilot scale remediation is not considered a necessary step
toward full remediation of the site. Benchscale testing has
demonstrated that the relevant parameters, such as soil
matrix and contamination, are within the scope of full- scale
remediation.

OHM has a vast amount of hazardous waste cleanup experience
with over 10,000 remediation projects completed. These
projects include facility decontamination, water treatment,
emergency response, and thermal treatment. Management and
coordination of resources allows OHM to assemble project
teams to conceive, design, fabricate and field implement
specialized solutions to meet specific client needs. This
turnkey project management approach is one of the reasons for
our history of successful on-site remediation projects. OHM
professionally manages each and every phase of the project,
from remedial action planning, technology selection and
design, to implementation of the actual cleanup.

16406 U.S. Route 224 East = P.0. Box 551 s Findlay, Ohio 45839-0551 ] 419-423-3526



Peter R. Jacobson -2~ February 11, 1991

OHM has in-depth experience in all required federal, state,
and local permitting functions, and takes an active part in
community relation activities. OHM has a strong background
in the design and implementation of trial burn plans for
various waste streams.

The TDU is presently contracted for work through late winter
of 1991. The unit is available after this time but is
subject to prior commitment.

If you have any questions, please contact Greqg McCartney or
me at (419) 423-3526.

Sincerely,

Paul M. Jayko

Project Engineer

Encl: Final Treatability Report
Analytical Reports



1.0 INTRODUCTION

Soil from the North Yard of the Reynolds Metals Company
plant in Massena, New York was evaluated for the application
of thermal destruction. The tests were designed to determine
the feasibility of utilizing infrared thermal treatment to
remediate soil contaminated with polychlorinated biphenyls
(PCB), polychlorinated dibenzo-p-dioxins (PCDD), and
polychlorinated dibenzofurans (PCDF).

Specific objectives of the treatability study to be
addressed were:

o Technical feasibility of the thermal process for
site-specific media and contaminants.

o Ability of the thermal process to handle the expected
variations in feed parameters.

© Cost estimates for pilot and/or full-scale remediation.

Final test results indicate that the OHM Thermal
Destruction Unit (TDU) is applicable for the thermal
destruction of the contaminated soil at the Reynolds Metals
Company plant.

Four incineration conditions were tested during the
benchscale simulations. The resultant muffle furnace data
demonstrated that under all four conditions, the OHM Thermal
Destruction Unit (TDU) will reduce PCB concentrations teo
levels below 0.249 ppm for all aroclor groups.

Soil density averaged one ton per cubic yard, and an
average mass reduction of 26% occurred during the benchscale
simulation for each sample.

The TCLP analysis for chlordane used an elevated
detection limit due to the difficulty in recovering chlordane
in the soil matrix. Due to the elevated detection limit,
analytical results are inconclusive as to whether chlordane
meets the regulatory limit. However, historical operations
at the site, along with generator knowledge of the waste,
should be sufficient to allow permitting of incineration
" operations without additional TCLP analysis. The TCLP
analyses for all other herbicides, metals, volatiles, and
semi-volatiles indicates that these compounds are within
regulatory limits.



2.0 SUMMARY

OHM received two distinct representative samples of PCB
contaminated soil from Woodward-Clyde Consultants (WCC). The
samples were collected on 10/15/90 and received by OHM on
12/5/90. The samples were labeled "NY-COMP1 SOIL" and
"NY-COMP2 SOIL." The soil was sand-like to silty in
consistency and contained noticeable debris in the form of
small rocks and organic matter.

Tests were conducted to evaluate the feasibility of
utilizing the TDU to attain the soil clean-up criteria
required by regulation and the Reynolds Metals Company. The
results are discussed in Section 4, and the complete
analytical reports are contained as an enclosure.

2.1 SAMPLE NY-CCMP1l SOQOIL

Three individual sample lots were taken from the first
Reynolds Metals Company sample, and were designated as Sample
9990-1, Sample 9990-2, and Sample 9990-3.

Sample 9990-1 was soil in its original state (feed
sample). A portion of Sample 9990-1 was subjected to low
temperature drying to verify the moisture content of the
soil. The remainder of Sample 9990-1 was submitted to the
laboratory and analyzed for total solids, heat content, ash,
chloride, total RCRA metals, density, flash point, and PCBs.

Sample 9990-2 was soll subjected to thermal energy, at a
temperature of 1,600 degrees Fahrenheit for a 15 minute
residence time. The resultant ash sample was submitted to
the laboratory for analysis.

Sample 9990-3 was soil subjected to thermal energy, at a
temperature of 1,600 degrees Fahrenheit for a 25 minute
residence time. The resultant ash sample was submitted to
the laboratory for analysis.



2.2 SAMPLE NY-COMP2 SOIL

Three individual sample lots were taken from the second
Reynolds Metals Company sample, and were designated as Sample
9990-4, Sample 9990-5, and Sample 9990-6.

Sample 9990-4 was soil in its original state (feed
sample). A portion of Sample 9990~4 was subjected to low
temperature drying to verify the moisture content of the
s0il. The remainder of Sample 9990-4 was submitted to the
laboratory and analyzed for total solids, heat content, ash,
chloride, total RCRA metals, density, flash point, and PCBs.

Sample 9990-5 was soil subjected to thermal energy, at a
temperature of 1,600 degrees Fahrenheit for a 1% minute
residence time. The resultant ash sample was submitted to
the laboratory for analysis.

Sample 9990-6 was soil subjected to thermal energy, at a
temperature of 1,600 degrees Fahrenheit for a 2% minute
residence time. The resultant ash sample was submitted to
the laboratory for analysis.

2.3 ADDITIONAL SAMPLES

Additional ash samples were generated from the original
Reynolds Metals samples, following an identical procedure for
both long and short residence times. These sample were
submitted to Enseco-Erco Laboratories in Cambridge,
Massachusetts for additional analysis.



3.0 BENCH SCALE THERMAL PROCEDURE

Tests were conducted to evaluate the feasibility of
utilizing the TDU to attain the soil clean-up criteria
required by TSCA, RCRA, the state of New York, and Reynolds
Metals Company. Test results are used to estlmate production
rates, disposal characteristics of treated ash, and as a
basis for determining cost estimates for full scale
remediation.

3.1 COMPOSITING

Soil samples were delivered as a homogenous mixture and
did not require compositing. No excess moisture was
observable.

3.2 DRYING

Aluminum weighing dishes were used to conduct moisture-
loss analysis. This low temperature drying is used to
confirm the moisture content of the soil presented in the
analytical results. A total of six dishes were used (3
dishes for Sample 9990-1 and 3 dishes for Sample 9990-4). The
dishes were weighed empty, and then portions of sample 9990-1
and sample 9990-4 were placed into the dishes. The dishes
containing the contaminated soil were weighed again. The six
samples were placed into a desiccator for three hours. At
the end of the three hour drying period, the six samples were
removed and weighed again. The percentage of moisture-loss
was recorded and compared to the analytical results derived
from the laboratory analysis.

The average moisture content indicated by low
temperature drying of Sample 9990-1 and Sample 9990-4 confirm
the validity of the laboratory analysis.

3.3 FEED SAMPLES

Approximately 150 grams of contaminated soil from sample
NY-COMP1 SOIL was placed into a clean sample jar, labeled
Sample 9990-1, and submitted to the laboratory for analysis
of:

Total Solids

Heat Content

Ash

Chloride

Total RCRA Metals
Density

PCB

Flash point

0O0000O0O0O0



3-2

Approximately 150 grams of contaminated soil was also
taken from sample NY-COMP2 SOIL, placed into a clean sample
jar, labeled Sample 9990-4, and submitted to the laboratory
for an identical analysis.

3.4 SIMULATION PROCEDURE

A programmable electric muffle furnace was used to
simulate the conditions of the TDU. An activated carbon
filtration system was installed to trap fugitive emissions
from the furnace. All benchscale testing was conducted
beneath a vented exhaust hood.

In order to more accurately simulate the internal
conditions of the TDU primary chamber, the stainless steel
crucibles used to contain the soil were preheated in a second
muffle furnace prior to the addition of soil. The empty
weight of each stainless steel crucible was recorded prior to
placing the crucible into the preheat furnace. Each empty
crucible was subjected to ambient furnace temperature for a
minimum of ten minutes, in order to simulate the feed belt
temperatures.

The muffle furnace was brought to an operating
temperature of 1,600 degrees Fahrenheit prior to adding any
samples to the unit.

Four glass beakers were each filled with approximately
100 grams of contaminated soil. For each simulation
procedure, the hot crucibles were removed from the preheat
furnace and the soil was transferred from each of the glass
beakers to the stainless steel crucibles. The crucibles and
soil were then placed into the simulation muffle furnace.

The empty glass beaker used for each soil transfer was
weighed again to determine the amount of soil that had
adhered to the beaker and therefore not been introduced to
the furnace. This measurement was later used in the
determination of mass reduction.

The soil in each crucible was stirred intermittently (5
minute intervals) to simulate the internal action of the
primary chamber. Each crucible was removed from the furnace
at the end of its predetermined residence time.

The samples were tested as follows:
3.5 PROCEDURE 1: Sample 9990-2.

Temperature, 1,600 degrees Fahrenheit.
Residence time, 15 minutes.




The crucible was removed from the preheat furnace and
filled with a pre-weighed volume of PCB contaminated soil
from a glass beaker. The sample was then introduced to a
muffle furnace temperature of 1,600 degrees Fahrenheit for a
total residence time of 15 minutes. The crucible was removed
from the furnace at 5 minute intervals, and the soil was
turned to allow for uniform thermal treatment of the
contaminant.

Once the sample had been subjected to a full 15 minute
residence period, the crucible was removed from the furnace
and cooled in a water bath. The crucible and ash were
weighed again, and then the ash was placed into a clean
sample jar.

3.5.1 Observations:

The soil was dark gray in color and appeared to be
thoroughly dry. No excessive particulate emissions were
noted.

3.6 PROCEDURE 2: Sample 9990-3.
Temperature, 1,600 degrees Fahrenheit.
Residence time, 25 minutes.

The crucible was removed from the preheat furnace and
filled with a pre-weighed volume of PCB contaminated soil
from a glass beaker. The sample was then introduced to a
muffle furnace temperature of 1,600 degrees Fahrenheit for a
total residence time of 25 minutes. The crucible was removed
from the furnace at 5 minute intervals, and the soil was
turned to allow for uniform thermal treatment of the
contaminant.

Once the sample had been subjected to a full 25 minute
residence period, the crucible was removed from the furnace
and cooled in a water bath. The crucible and ash were
weighed again, and then the ash was placed into a clean
sample jar.

3.6.1 Observations:
The soil was dark gray in color and appeared to be

thoroughly dry. No excessive particulate emissions were
noted.



3.7 PROCEDURE 3: Sample 9950-5.
Temperature, 1,600 degrees Fahrenheit.
Residence time, 15 minutes.

The crucible was removed from the preheat furnace and
filled with a pre-weighed volume of PCB contaminated soil
from a glass beaker. The sample was then introduced to a
muffle furnace temperature of 1,600 degrees Fahrenheit for a
total residence time of 15 minutes. The crucible was removed
from the furnace at 5 minute intervals, and the soil was
turned to allow for uniform thermal treatment of the
contaminant.

Once the sample had been subjected to a full 15 minute
residence period, the crucible was removed from the furnace
and cocled in a water bath. The crucible and ash were
weighed again, and then the ash was placed into a clean
sample jar.

3.7.1 Observations:

The soil was dark gray in color and appeared to be
thoroughly dry. A large volume of yellow gaseous emissions
was noted. ‘

3.8 PROCEDURE 4: Sample 9990-6.
Temperature, 1,600 degrees Fahrenheit.
Residence time, 25 minutes.

The crucible was removed from the preheat furnace and
filled with a pre-weighed volume of PCB contaminated soil
from a glass beaker. The sample was then introduced to a
muffle furnace temperature of 1,600 degrees Fahrenheit for a
total residence time of 25 minutes. The crucible was removed
from the furnace at 5 minute intervals, and the soil was
turned to allow for uniform thermal treatment of the
contaminant.

Once the sample had been subjected to a full 25 minute
residence period, the crucible was removed from the furnace
and cooled in a water bath. The crucible and ash were
weighed again, and then the ash was placed into a clean
sample jar.

3.8.1 Observations:
The soil was medium gray in color and appeared to be

thoroughly dry. A large volume of yellow gaseocus emissions
was noted.



4.0 ANALYTICAL RESULTS SUMMARY

Six samples, 9990-1 through 9990-6, were submitted to

the laboratory for various analyses which included: ash
content, BTU content, total solids, chloride, full TCLP,
total RCRA metals, density, and flash point.

4.1

LABORATORY PROCEDURES

The following approved test procedures were used to

analyze the samples:

o

Density - ASTM D1298-85, Standard Test Methods for
Density, Relative Density, or API Gravity of Crude
Petroleum and Liquid Petroleum Products by Hydrometer
Method, or Standard Methods for the Examination of Water
and Wastewater, Method 213E.

Ash Content - ASTM E830-81, Test Method for Ash or ASTM
D482-80, Ash from Petroleum Products.

BTU Content - ASTM E711-81, Test Method by Bomb
Calorimeter, or ASTM D240-76 Test Method by Bomb
Calorimeter.

Total Solids - Standard Methods for the Examination of
Water and Wastewater, Method 209F.

RCRA/TCLP Herbicides - Method 8150, "Chlorinated
Herbicides."

Total Halogens - Method D808~81, Chlorine in New and
Used Petroleum Products and Method 407C, Potentiometric
Method.

Total RCRA Metals - Samples are prepared and analyzed

according to USEPA’s Test Methods for Evaluating Solid

Wastes, Physical/Chemical Methods, SW-846. Method 3010,
3030, 3050, or 1310 as appropriate for the following

metals: arsenic, barium, cadmium, chromium, copper,
lead, selenium, and silver. Mercury is prepared and
analyzed by Method 7470 or Method 7471.

Polychlorinated Biphenyls (PCB) - Solid samples are
prepared and analyzed according to USEPA’s Test Methods
for Evaluating Solid Wastes, Physical/Chemical Methods,
SW-846. Method 3550, "Sonication," or Method 3540,
"Soxhelet Extraction" and Method 8080, "Organochlorine
Pesticides and PCBs."



4.2 ANALYTICAL RESULTS TABLE

A summary of significant results from the laboratory
analyses are shown in the following tables.

Sample Sample

Units 9990-1 9990-4
Conventionals
Density gm/cc 1.09 1.27
Halogens, Total as C1 % <0.1 .480
Ash % 67.1 77.1
Solids, Total % - 84.3 88.1
BTU/1b. BTU/1b. 469 745
Flash Point Deg. C >93 >93
Moisture % 15.7 11.9

The data that was generated for ash samples appeared
suspect in the first analytical run.

The samples were

retested for ash percentage, resulting in data points that
were in line with other conventional parameters. The second
set of data points is presented in the above chart.

Priority Pollutant PCB Analysis

Aroclor 1016 ppm <24.8 <2460
Aroclor 1221 ppm <24.8 <2460
Aroclor 1232 PpPm <24.8 <2460
Aroclor 1242 ppm <24.8 <2460
Aroclor 1248 ppm 57.8 21,700
Arcclor 1254 ppm <24.8 <2460
Aroclor 1260 ppm <24.8 <2460
RCRA Total Metals Analysis

Arsenic ppm <10.0 <10.0
Barium ppm 19.9 43.6
Cadmium ppm <1.25 <1.25
Chromium ppm 11.9 11.4
Lead ppm 23.3 25.6
Mercury ppm <0.1 <0.1
Selenium ppm <5.0 <5.0
Silver ppm <2.0 <2.0



Units

Priority Pollutant PCB Analysis

Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1016
1221
1232
1242
1248
1254
1260

ppm
ppn
ppm
ppm
ppm
ppm
ppm

RCRA TCLP Leachate Herbicide Analysis

2,4-D
2,4,5

RCRA TCLP Leachate Metals Analysis

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

,5=TP (Silvex)

ppm
ppm

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

RCRA TCLP Leachate Semi-Volatile Analysis

Chlordane

2,4-Dinitrotoluene

Endrin

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorocethane
Hexachlorobutadiene

Lindane

Methoxychlor

2~Methylphenol
4-Methylphenol

ppm
ppm
ppm

ppm
ppm
ppm
ppm
ppm

ppm
Ppm
ppm
ppm

Sample Sample Sample Sample
9990-2 9990-3 9990-5 9890-6
<,249 <.249 <.207 <.249
<.249 <.249 <.207 <.249
<.249 <.249 <.207 <.249
<.,249 <.249 <.207 <.249
<.249 <.249 .207 <,249
<.249 <.249 <.207 <.249
<.249 <.249 <.207 <.249
<.250 <.250 <,250 <.250
<.250 <,250 <.250 <.250
<.100 <.100 <.100 <.100
.448 .402 .339 .315
<.005 <.005 <.005 <.005
.0270 .0206 <.020 . 0580
<,100 <.100 <.,100 <.100
<.001 <.001 <.001 <.001
<.100 <.100 <.100 <.100
<.020 <.020 <,020 <.020
<.1 <.1 <.1 <.l
<.010 <.010 <.010 <.010
<.003 <.003 <.003 <.003
<.001 <,.001 <.001 <.001
<,001 <.001 <.001 <.001
<.,010 <.010 <.010 <,010
<.010 <.010 <.010 <.010
<.010 <.010 <.010 <.010
<.010 <.010 <.010 <.010
<.010 <.010 <,010 <.010
<.010 <,010 <.010 <.010
<,010 <.010 <.010 <.010



RCRA TCLP Leachate Semi-Volatile Analysis

Nitrobenzene
Pentachlorophenol
Pyridine
Toxaphene

2,4,5-
Trichlorophenol

2,4,6~
Trichlorophenol

RCRA TCLP Leachate

Benzene
Carbon tetra-
chloride
Chlorobenzene
Chloroform
1,4-bichloro-
benzene
1,2-Dichloroethane
1,1i-Dichloro-
ethylene

Methyl ethyl ketone
Tetrachloroethylene

Trichlorocethylene
Vinyl chloride

ppm
ppm
ppm
ppm

ppm

ppm

Volatile Analysis

ppm

pPpm
ppm
ppm

ppm
pPpm

ppm
ppm
ppm
ppm
ppm

<.010
<.010
<,010
<,100

<.010

<.010

<.013

<.013
<.013
<.013

<.013
<.013

<.013
<.013
<.013
<.013
<.013

<.010
<.010
<.010
<.100

<.010

<.010

<.013

<.013
<.013
<.013

<.013
<.013

<.013
<.013
<.013
<.013
<.013

<.010
<.010
<.010
<.100

<,010

<.010

<.013

<.013
<.013
<.013

<.013
<.013

<.013
<.013
<.013
<.013
<.013

AA AN

AA

ANAAA

.010
-010
.010
.100

.010

-010

.013

. 013
. 013
.013

.013
. 013

013
.013
.013
.013
-013



4.3 DENSITY

The densities reported for Samples 9990-1 and 9990-4
were determined by Method 213E. In consideration of the soil
matrix and moisture content, these densities are believed to
be representative of both excavated and in place soils.

4.4 TCLP LEVELS

Analyses were conducted to determine the RCRA Total
Metals in the feed samples (Samples 9990-1 and 9990-4) and
the TCLP levels for ash samples (Samples 9990-2, 9990-3,
9990-5, and 9990-6).

When reporting the RCRA Total Metals in the feed
samples, a standard laboratory heading of "RCRA TCLP TOTAL
METALS ANALYSIS" is used. This standard heading often causes
confusion in interpreting the results. The analysis
conducted for WCC analyzed for eight RCRA metals in the feed
samples: Arsenic, Barium, Cadmium, Chromium, Lead, Mercury,
Selenium, and Silver. This analysis did not investigate
leachate characteristics. The results are given in units per
kilogram, rather than units per liter, indicating a soil
testing procedure.

The heading in the treatability report has been changed
from "RCRA/TCLP Total Metals Analysis" to "RCRA Total Metals
Analysis" to aid in clarification.

Analytical tests were conducted to determine the TCLP
levels for ash samples (Samples 9990-2, 9990-3, 9990-5, and
9990~6). When reporting the TCLP levels in the ash samples,
a standard laboratory heading of "RCRA TCLP LEACHATE
ANALYSIS" is used. The results are given in units per
liter, rather than units per kilogram, indicating a leachate
testing procedure. All TCLP levels in the ash samples are
below regulatory limits.

4.5 DISPOSAL OPTIONS

OHM will compare model predicted concentrations to the
New York acceptable ambient levels. OHM will model emissions
for POCs and PICs of most concern, as well as for metals and
hydrogen chloride.
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The ash generated from the system will be disposed of as
required by all federal and state regulations. Several
options exist for management of the ash as follows:

© Disposal as a hazardous waste
0 Formal delisting petition
0 De minimus exemption

Each form of disposal would require a different site-
specific waste characterization plan.

4.5.1 Disposal as a Hazardous Waste

Disposal of the ash as a hazardous waste will require
the least amount of requlatory involvement. The ash would be
shipped by licensed haulers to a permitted facility. The
degree and type of waste characterization would be determined
by the permit requirements of the designated disposal
facility.

4.5.2 Formal Delisting Petition

Another option for handling ash is to have the ash for-
mally removed from the hazardous-waste system by submitting a
formal delisting petition to the USEPA. The petition could
be submitted under 40 CFR 260.20 which allows any person to
petition the administrator to revoke any provision of
Parts 260 through 268, 124, 270, and 271.

The petition must provide sufficient information to the
Agency to determine: (1) that the waste to be excluded is not
hazardous based upon the criteria on which it was originally
listed, and (2) that no other hazardous constituents are
present in the waste at levels of regulatory concern.

Several petitions have been granted for incinerator ash
from remedial actions. One petition was for the EPA mobile
incinerator which appeared in the Federal Register Vol. 53,
No. 48 Friday, March 11, 1988. And more recently a petition
was granted for the Vertec site in Jacksonville, Arkansas,
which appeared in the Federal Register Vol. 55, No. 165 on
Friday, August 24, 1990. :

A delisting petition typically takes 18 to 24 months to
obtain. If the ash is delisted from the hazardous-waste
regulation, it still may be a solid waste which requires
disposal at a solid waste facility.



4.5.3 De Minimus Exemption

The state of New York is currently working on a
de minimus criteria for contaminated environmental media. If
the de minimus level was obtained on the treated residuals,
the residuals would be exempt from hazardous-waste
redgulation. If the residuals were an environmental media
(i.e., soil, native fill, etc.) they would also be exempt
from solid waste regulations.



5.0 COST INFORMATION

Specific cost information is normally provided only in
response to a formal request for proposal (RFP), after OHM
has had the opportunity to conduct a site visit and address
any operational factors that will influence costs.

Based on the results of the benchscale and analytical
testing, full scale remediation is estimated to be $325 per
ton. Unit cost includes the following items:

Loading the incinerator

Labor

Management

Utilities

Equipment

Analytical (2 samples per day)
Chemicals

Per diem

Temporary ash storage and handling

OCO0O0000QO0OO0O

The mobilization, setup, teardown, and demobilization of
the TDU is a fixed cost which may range from $800,000 to
$1,200,000. The system can be mobilized and setup within 11
to 14 days after completing permit requirements. Teardown at
the completion of the project will require approximately 10
days. These costs are rough order of magnitude (430 percent)
and should be used for budgetary purposes only.

The TDU is capable of using less electrical power when
fuel o0il is added to the waste and when the primary
combustion chamber temperature is reduced. Addition of fuel
©il may also permit a higher feed rate. Potential cost
savings may result from specific applications and will depend
on local fuel and electrical costs. Minimum combustion
chamber temperatures must be maintained to achieve adequate
desorption and the necessary destruction of the organics.



6.0 CONCLUSION

The waste from the North Yards of the Reynolds Metals
Company plant was analyzed for thermal destruction
characteristics. The results of the waste analysis indicate
that thermal processing is a technically feasible application
for the site-specific media and contaminants found at the
Reynolds Metals site, and that the use of the TDU will
significantly reduce the PCB concentrations to below
detectable limits. Benchscale testing using worst-case waste
has demonstrated the ability of the thermal process to handle
the expected variations in feed parameters.
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ABSTRACT

OHM Remediation Services Corp. (OHM), a subsidiary of
OHM Corporation, completed our first commercial infrared
thermal destruction project in May 1988, during which time
the technical and economic feasibility of thermal destruction
was proven on a large-scale project. OHM’s thermal destruc-
tion unit (TDU) was first used at a Superfund site (NPL
No. 238) in the state of Florida for the treatment of soils
contaminated with polychlorinated biphenyls (PCBs).

The infrared TDU is a custom-designed unit, unlike any
other. It has features which enhance mobility, on-site
productivity and reliability, and greatly reduce the time for
setup and commissioning.

A Toxic Substances Control Act (TSCA)} trial burn was
conducted in June 1988 to demonstrate compliance with the PCB
thermal destruction performance standards of 40 CFR Part 761.
In December 1988, the USEPA granted CHM a national TSCA
permit for the TDU. The permit is effective in all ten USEPA
regions and allows OHM to thermally destroy up to 165 tons
of PCB-contaminated soils per day.

This paper discusses the introduction of the TDU to the
industry, and also provides a description of the TDU process,
enhancements made to the unit, past thermal destruction
projects, and results of the TSCA trial burn.



INTRCDUCTION TO THE INDUSTRY

Hazardous-waste thermal destruction has long been identi-
fied by the USEPA as a viable technology for the elimination
of organic hazardous wastestreams. Although numerous fixed-
base technologies were well established in the industry, by
1985 the application of mobile thermal destruction technology
was in the experimental stage. As new technologies emerged in
early 1986, OHM organized a new operating group within the
company to specialize in the application of mobile thermal
destruction technologies for the on-site treatment of hazard-
ous wastes.

OHM conducted an extensive survey to evaluate the major
differences between the available thermal destruction tech-
nologies in regards to mobility, processing rates, site
preparation, energy requirements, waste material constraints,
and maintenance requirements.

After the results of the survey were evaluated, OHM
identified the conveyor-belt process as the most adaptable
process for on-site thermal destruction of contaminated soils.
Conveyor-belt furnaces have been used for the past 60 years
for the heat treatment of metal parts; however, the use of a
belt conveyor furnace for the destruction of hazardous waste
was a relatively new application of the technology.

OHM then purchased a TDU from Shirco Infrared Systems
(SHIRCO), a manufacturer of infrared TDUs, and made signifi-
cant proprietary design modifications to the system. These
mechanical and process modifications enhanced and further
developed existing thermal destruction technologies as dis-
cussed in the following section.



EQUIPMENT ENHANCEMENTS

The basic TDU OHM purchased from SHIRCO had a full-scale
design capacity of approximately 100 tons per day and could
be operational in 21 to 28 days after arrival on site. To
this basic design, OHM added features which enhanced mobility,
on-site productivity and reliability, and greatly reduced the
time required for setup and commissioning.

The following major modifications and upgrades were made
to the unit before it was mobilized to the Florida Superfund
site (OHM’s first mobile infrared TDU project):

o Trailer Arrangements and Weight Distribution--

The trailer arrangement was changed to incor-
porate OHM-designed hydraulic jacks to lift the
unit into the operation position without having
to remove the unit from its trailers. This
upgrade alone reduced the setup time by 4 days.
OHM also altered the arrangement of the unit’s
primary chamber on its frame, which reduced its
overall length by 10 feet and weight by

10,000 pounds.

© Scrubber Pump Arrangement--The scrubber pumps

were originally mounted on two separate skids
that had to be wired and plumbed each time the
unit was moved. With OHM’s modified design, the
pumps were permanently mounted on the scrubber
trailer, further simplifying setup.

o Computer Control _and Data Logging--OHM added a

computer system to the unit to handle the com-
plex and vast amount of data logging required by
the USEPA. A total of 45 parameters were logged
every 10 minutes, and the data stored on an
IBM-industrialized computer. The computer
system simplified the operation of the TDU with
automatic startup and shutdown capabilities.
Troubleshooting was also simplified with the
chronological logging of the previous

450 alarms.

o Emergency Backup Blower (Replacing Emergency

Stack) --OHM’s largest modification eliminated
the 52-foot tall insulated emergency stack. The
stack was eliminated for several reasons includ-
ing problems with erecting the stack and the
potential of releasing unscrubbed gases into the
atmosphere,



o Materials Handling System-~OHM designed and
constructed an entire materials handling system
which consisted of a magnetic separator, rock

crusher, weigh belt feeder, and associated
conveyor systems.

These OHM modifications, made to increase the system’s
mobility and on-site performance, were proven successful when

the unit was mechanically installed at the Florida site in
less than 11 days.



PROCESS DESCRIPTION

The TDU can economically be used on projects involving
between 2,000 and 50,000 tons of waste, and offers several
advantages for processing soils compared to the conventional
rotary kiln technology. The primary advantages are the
precise solid waste retention time and reduction of gas flows
which are obtained by indirectly heating the soil with radi-
ant tubes.

The main objective of the thermal destruction process is
to transform the feed material to another form (i.e., an ash
acceptable for delisting) while assuring the exhaust gas
products can likewise be dispersed without harm to the envi-
ronment.

OHM’s mobile infrared TDU consists of the following
major components:

Feed System

Primary Chamber

Secondary Combustion Chamber
Pollution Control System

Exhaust System

Electrical and Process Control System

00000

A process flow diagram of the TDU system is shown on
Figure 1. Descriptions of the components mentioned above are
given in the following subsections.

FEED SYSTEM

The purpose of the feed system is to continuously feed
and distribute hazardous waste to the TDU for thermal
destruction. (The waste feed must be a solid matrix which
passes the paint filter test.) The feed system consists of a
waste-feed hopper and weigh-belt conveyor.

Materials are fed into the unit from the feed hopper by
a weigh-belt conveyor. The conveyor is completely enclosed
to prevent spillage of hazardous materials as it enters the
TDU. Access covers are designed so that the system can be
easily decontaminated after a job is complete. The conveyor
system can precisely measure, control, and record a feed rate
between 6,000 to 20,000 pounds of waste per hour.

The weigh-belt conveyor is equipped with an electronic
belt conveyor scale which has an accuracy of + 0.5 percent.
The scale is a weigh bridge with a 51ng1e idler that is
plvoted and counter balarnced. The sensing element is a super
prec151on strain gage load cell, hermetlcally sealed, and
applled in compression. The mater1a1 passing over the load
cell is weighed and an analog signal is sent to a digital
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read-out that displays totalized and instantanecus feed rates
in the control van which automatically compensates belt speed
to maintain a constant feed rate. Actual feed rate is con-
tinuously monitored and recorded in the control van.

Waste-Feed Cutoff System

The waste-feed system will automatically shut down when
any of the following conditions deviate outside of processing
parameters or otherwise fail:

Secondary Chamber Temperature
Secondary Chamber Oxygen Level
Secondary Chamber Retention Time
Stack Carbon Monoxide Level
Primary Chamber Pressure

Ash Discharge Conveyor Failure
Induced Draft Blower Failure
Scrubber Quench Temperature

PRIMARY CHAMBER (THERMAL DESTRUCTION SYSTEM)

The primary chamber consists of feed, heated processing,
and discharge modules constructed of mild carbon steel.
These modules are bolted together and mounted on a modified
"goose neck" trailer.

00000000

The modules are insulated with 6 inches of ceramic fiber
insulation on the sides and 8 inches on the top. The surface
of the insulation is sealed with 1/4 inch of a high abrasion
resistant refractory coating.

The processing modules are heated by transversely mounted
silicon carbide resistance heating elements which are insu-
lated from the steel shell with ceramic sleeves. Electrical
connections to the heating elements are made by attaching
braided steel straps to their aluminized ends with spring
tensioned C-clamps. These electrical connections are protec-
ted by ventilated wire ways. The maximum heat input to the
primary chamber from the electrical heating elements is
3,412,000 Btu/hr,

At the entry to the primary chamber, the waste from the
weigh~belt feeder falls onto a totally enclosed conveyor belt
with a leveling screw mounted over it. The leveling screw
levels the waste to the effective width of the TDU. The feed
material enters the primary chamber through the top of the
feed module. A pneumatic control valve opens a damper when
the waste feed is activated which allows the solid waste to
enter the primary chamber. The waste then drops onto a high
temperature stainless-steel alloy belt that transports the
material through the chamber.



The belt is pulled through the chamber by a pinch drive
roller system mounted in the feed module. The belt speed can
be adjusted from the control panel through the use of a
variable speed motor. The residence time can range from
10 to 60 minutes. The belt is supported by a series of five
support rollers per module, and the belt return is supported
by two rollers per module. All rollers and cakebreakers are
supported by externally mounted flange bearings.

In the primary chamber, material is exposed to infrared
radiation in multiple temperature control zones. Zone tem-
peratures are controlled by automatically varying the heating
element input power to maintain preset zone setpoint tempera-
tures. As the material moves through the chamber, it is
exposed to the thermal environment necessary for drying,
volatilization, and pyrolysis or thermal destruction of
volatiles and organics. Based on the density and thickness
of the feed material, these steps may not occur in discrete
phases. Particularly in the early stages, a given portion of
the material may be undergoing any or all of these processes.

In order to maximize process rates, the material layer
is stirred at six points in the furnace by powered rakes
called cakebreakers. The cakebreakers, which are powered by
1/2-hp motors, bring fresh material to the top of the layer
to ensure a uniform ash quality.

As the material moves through the chamber on the con-
veyor belt it is exposed to combustion air provided by means
of a forced draft blower, which causes part of the organics
to burn. The overall flow of the furnace gases is counter-
current to the material flow. This process feature allows
for supplemental heating of the combustion air as it passes
over the burned-out portions of the material layer; hence, a
more energy-efficient process is achieved. The combustion
air is distributed from the main air ducting and injected at
strategic points in the chamber through air jets.

To remove the gases from the furnace, an induced draft
blower is located at the scrubber exhaust. The blower main-
tains a sufficient draft on the system, assuring flow-out of
the primary chamber while preventing excess, unmetered air
in-leakage. The induced draft blower also prevents fugitive
emissions.

Once the combusted and/or vaporized volatiles and
organics leave the furnace, the fuel-rich gases pass through
a gas-fired secondary combustion chamber. Handling of the
ash discharged from the primary chamber is discussed below.

Ash Handling and Storage

By the time the ash is discharged from the primary
chamber, it has reached approximately 1,200 degrees Fahren-
heit and is free of any organic content. The ash is jindi-
rectly cooled in an enclosed lateral screw conveyor. A water



spray system provides additional ash cooling and also mois-
tens the ash to control fugitive dust. Cooled, moistened ash
is then discharged through an inclined, enclosed bucket
conveyor and transported to the temporary storage facility
where it is held pending analytical verification.

The ash storage facility consists of a curbed concrete
pad, adequately sloped and equipped with sumps to control
run-off/run-on and facilitate decontamination. The storage
area is also equipped with dividing walls to form isolation
bins. Each isolation bin is sized to accommodate 12 hours of
production at maximum capacity.

SECONDARY COMBUSTION CHAMBER

The purpose of the secondary chamber is to thermally
destroy the combustible off-gas compounds carried in the
exhaust gases from the primary chamber. 1In the secondary
chamber, additional or excess combustion air is added and gas
temperature can be increased to 2,200 degrees Fahrenheit by
means of natural gas burners. The chamber is sized to pro-
vide 4 seconds of residence time at maximum gas throughput.
This time and temperature combination ensures organic
contaminants are fully oxidized.

The primary chamber exhaust gases enter the secondary
chamber from the top just above the burner flame patterns.
The resultant flow turns 90 degrees then continues to the
downstream end of the chamber where they enter the pollution
control system.

The secondary combustion chamber shell is constructed
and insulated in a manner very similar to the primary cham-
ber. The secondary chamber is lined with 13 inches of a
ceramic fiber insulation.

The secondary chamber is fired by four propane, natural-
gas, or fuel oil burners mounted on the front end of the
chamber. The burner system consists of four MultifireR
burners, and has a 20-hp integral forced air blower capable
of 32 inches of water column pressure. The maximum firing
capacity of the burner system is 12,020,000 Btu/hr.

Excess air for combustion of entrained volatiles is
provided by a secondary blower, duct work, and plenum chamber
mounted on the inlet end of the chamber. This blower is
equipped with a motorized inlet damper which is closed-loop
controlled by the Programmable Logic Controller (PLC) based
on oxygen level.

POLLUTION CONTROI, SYSTEM

After passing through the secondary chamber, waste gases
enter the pollution control system. This system involves
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removal of particulate matter, hydrochloric acid (HCl), and
sulfur dioxide (S0;) from a high temperature exhaust flow and
cooling of that flow.

The hot waste gases are quenched in an Inconel transi-
tion section where fresh water is sprayed into the gas
stream. The gases are cooled to their adiabatic saturation
temperature of approximately 180 degrees Fahrenheit. After
the quench, they enter the dual Fiberglas-reinforced plastic
(FRP) venturi scrubber to capture entrained particulate
matter. Water injected into the venturi throats atomizes and
increases particulate precipitation as the gases enter the
front section of the FRP packed-tower scrubber.

The particulate entrapped in water droplets drains into
a blowdown sump in the bottom of this section. The particu-
late free waste gases continue into the aft section of the
scrubber where a pH-controlled wash liquid is injected to
neutralize acid vapor in the stream. The neutralized and
cleaned gas stream exits the scrubber in a single duct
leading to the exhaust system.

Blowdown Water Treatment

Scrubber blowdown water, containing suspended and dis-
solved solids, is treated on site prior to discharge to the
publicly owned treatment works (POTW) or other approved
discharge location. The blowdown water from the scrubber
sump is pumped to a 10,000-gallon clarifier at a rate of
60 gallons per minute (gpm). Powdered lime, liquid sodium
hydroxide, or an appropriate polymer is used as a flocking
agent to precipitate suspended solids. Prior to the addition
of flocculents, the pH of the water in the clarifier may be
adjusted to between 9 and 10 to assist in the precipitation
of heavy metals.

The clarified water flows to a 50,000-gallon reservoir
for further solids settling. Supernatant from this reservoir
is pumped back to the scrubber at a rate of 50 gpm, resulting
in a 10-gpm accumulation in the 50,000-gallon reservoir. The
10-gpm accumulation represents the system blowdown, which can
be purged continucusly or batch discharged to the secondary
filtration and treatment system.

The secondary water treatment system generally consists
of a series of sand and bag filters for further solids
removal, as necessary. An ion exchange system can also be
utilized for additional heavy metals removal if dictated by
discharge limitations. Finally, the treated water is pumped
to 12,000-gallon helding pools for analytical verification
prior to discharge. Hence, wastewater is not discharged to
the POTW until the analytical results have been approved and
the discharge criteria satisfied. Although concentrations of
organic constituents in scrubber blowdown water are typically
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below detectable limits, additional treatment, including
carbon filtration for organic removal, can be employed as
necessary to meet local discharge requirements.

EXHAUST SYSTEM

After exiting the scrubber, the clean gas stream passes
through an induced draft fan to an exhaust stack. The in-
duced draft fan is the prime mover of the infrared TDU
system. The fan maintains a negative draft on the entire
system and provides the necessary pressure drop to operate
the venturi scrubber.

The infrared TDU draft is controlled by a motor-operated
vane damper on the inlet to the induced draft fan. The PLC
controls the fan damper based on a pressure transmitter
located at the longest linear distance from the induced draft
fan in the soil discharge module of the primary chamber.

The 200-hp fan is equ1pped with a 1,788 rpm direct-drive
electric motor; has a maximum static pressure of 35 inches;
and exhibits a maximum flow of 30,000 ACFM at a rated temper-
ature of 190 degrees Fahrenheit.

If the primary fan fails or a power outage occurs,
emergency ventilation is provided by a backup fan which is
diesel-operated. The backup fan has a maximum capacity of
14,000 CFM and is activated by the PLC. This emergency
system has been successfully tested on numerous occasions
without pressurization of the TDU.

ELECTRICAL AND PROCESS CONTROL SYSTEM

OHM’s TDU is operated using an Allen-Bradley PLC for
relay logic and control of the process. Dual Advisor2 con-
trol panels and CRT screens located in the control trailer
allow the operator to monitor and control the system. The
CRTs display process data such as motor, blower, and pump
status; system operating temperatures, pressures, and flow
rates; and continuous emissions monitoring data.

All field instrumentation and sensing elements are
directly connected to the PLC by input/output panels and a
data highway. Signal input/output and PID functions are
processed by an Allen-Bradley PLC2/30 which provides auto-
matic adjustment and control of process parameters to the
desired setpoint condition. Process setpoints dictated by
permit conditions are protected from unauthorized access via
a security code. All other process functions are monitored
and controlled by the PLC logic from setpoints and operator
inputs via the Advisor2 control panels.
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A personal computer connected to the data highway pro-
vides access to numerous system parameters for data logging
and archive. System operating data is automatically logged
to the PC hard drive, which can be down-loaded to floppy disk
or a printer for records retention. The system can be used
to generate hourly (10-minute logging rate average) or on-
demand status reports. Every day, the hourly monltorlng data
for the previous day is printed, and a hard copy is stored
with the TDU records for a quick reference. If reguired, the
data collected between the hourly readings can be retrieved
from the floppy disks.
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PAST THERMAL DESTRUCTION PROJECTS

To date, OHM has used our infrared TDU for three major
remediation projects. Two of the projects were at Superfund
sites, and one was performed for the Canadian Department of
National Defense (DND). This section describes each project,
and also includes trial burn/particulate test data.

FLORIDA SUPERFUND SITE

As previously mentioned, the first application of the
OHM infrared TDU was at a Superfund site in Florida. This
site was formerly used to manufacture reinforcing bar from
scrap iron, and was closed for economic reasons in 1982.
Following closure of the plant, an environmental audit was
conducted which indicated the site was contaminated with
PCBs. (Equipment previously used at the site leaked
hydraulic oil containing PCBs.)

A complete site evaluation was completed in 1984 which
included over 500 soil borings and 1,400 samples. The PCB-
contaminated materials consisted of approximately 14,000 tons
of fill material and 4,000 tons of sediments from the primary
settling lagoon.

OHM was contracted to excavate PCB-contaminated soils/
sediments and contain them on site pending the results of an
owner-performed feasibility study. OHM worked with the
client’s consultant engineer to design a vault for storage/
drying of the excavated materials. Following design ap-
proval, during the summer of 1985 OHM engineers surveyed the
site and oversaw field construction of the vault. OHM was
able to construct the vault using materials already on site
(i.e., slag material). This innovation saved the client
money that would have otherwise been expended on building
materials.

In the spring of 1986 OHM was asked to provide the
client with remedial alternatives for handling the materials.
Based on the results of the client’s feasibility study, OHM
offered two alternatives--excavate and landfill off site or
thermal destruction. SHIRCO performed a trial burn with
their pilot-scale, 80-pound-per-hour TDU. The trial burn was
successful and the client chose infrared thermal destruction
as the preferred technology.

In March 1987, OHM began preparing the work areas for
waste storage, ash storage, and the TDU. The site had two
large buildings under which all the equipment was installed
(with the exception of the water-treatment system). A new
impervious concrete floor was poured in all work areas.
Also, an inflatable building (150 feet by 300 feet) was
installed over the vault in order to control dust and mois-
ture while the waste material was being removed.
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The TDU was installed at the site in August 1987 in less
than 11 days. An initial series of mechanical and electrical
check-outs was performed over the next 2 weeks.

TSCA Trial Burn No. 1

Prior to the start of thermal destruction activities,
the USEPA required a full-scale PCB trial burn. The trial
burn was designed to demonstrate the unit’s ability to comply
with the standards for thermally destroying PCBs as set forth
in 40 CFR 761.70(b). The trial burn (which consisted of five
test runs) was conducted from September 28 to October 5,
1987,

A summary of results for all five demonstration test
runs appears in Table 1. The OHM infrared mobile TDU met all
the performance standards with the exception of the particu-
late emissions on Test Run 3. The high particulate emission
of the Test Run 3 may have been the result of subisokinetic
stack sampling and the operational failure of the fresh water
quench system during this test.

The results of the trial burn were acceptable to the
USEPA Region IV and the State of Florida for the performance
of the Florida Superfund project. As a result, full-scale
thermal destruction activities could commence.

Full-Scale Thermal Destruction

The full-scale operations began in October 1987 and
were completed in May 1988 during which time 18,177 tons of
PCB-contaminated soils and sediments were burned. The system
achieved soil processing rates of up to 210 tons per day. An
overview of the thermal destruction activities is given in
the following paragraphs.

The project site consisted of three main working areas:
(1) feed-processing area, (2) TDU area, and (3) ash storage
area. In the feed-processing area, OHM screened material to
be processed, removed metallic objects, reduced particle size
to less than 1 inch in diameter, and staged prepared soil to
await destruction. The waste material contained an assort-
ment of different constituents including emission control
dust (USEPA Hazardous Waste No. K061), furnace slag, rein-
forcing bar, car bumpers, and railroad ties. The entire
waste handling system, designed and constructed by OHM,
consisted of many components in order to handle this diverse
wastestream, such as a trackhoe, gqrizzly classifier, magnetic
separator, jaw crusher, roll crusher, front-end loader,
pugmill, plastic shredder, and wood chipper.

After the waste was prepared for thermal destruction, it
was sampled for PCB and moisture content and then stockpiled.
All feed preparation areas were constructed in a way that the
intrusion of precipitation would be prevented.



TRIAL BURN NO.

Test 1
Date 9-28-87
Primary Chamber
Operating Parameters:
Waste feed rate (lb/hr) 11,470
PCB concentration (mg/kg) 4,570
PCB feed rate (lb/hr) 52.4
Heat content (Btu/lb) 319
Moisture (%) 8.9
Total Chloride (%) 0.19
Secondary Chamber
Qperating Parameters:
Chamber temperature (°F) 2,098
Exhaust temperature {°F) 2,021
Average oxygen (%) 6.9
Average carbon dioxide (%) 5.2
Average carbon 3.0
monoxide (ppm)
Combustion efficiency (%) 99.9%9
Stack Emissions:
Stack gas flow 6,218
rate (dscfm)
Particulate concen- 0.02
tration (gr/dscf)*
Chlorine emisesion (lb/hr) <0.08

Total RCL emission (ug/m3) 8.0

PCB DRE (%) >99,999999

*Corrected to 7 percent oxygen

TABLE 1

Test 2 Test 3
9-29-87 10-3-87
11,660 11,798
2,810 15,100
32.8 178
712 820
8.6 8.3
.26 0.79
2,032 1,964
1,960 1,893
7.0 7.0
6.3 5.2
5.0 1.0
99.99 99.99
5,982 7.013
0.03 .10
<0.07 0.22
1.3 5.3

>99.999999 >99.999999

1 RESULTS SUMMARY

Test 4

10-4-87

11,817
13,900
164

680

1,935
1,853

6.9

$5.99

6,723

G.07

6.8

>99.99998

15

Test 5

10-5-87

12,144
13,900
164

691

0.71

2,069
1,980
6.0

5.2

59.99

7,111

0.08

14.5

»99.99998



16

Soil then entered the TDU by way of an enclosed belt
conveyor equipped with load cells to monitor the feed rate.
The resultant ash, after being discharged and guenched, was
held temporarily in secure bins to await analysis. Labora-
tory analysis of the decontaminated soil showed the technol-
ogy consistently met the USEPA criterion of less than 2 ppm
PCBs, and analysis of stack samples demonstrated a PCB DRE of
99.9999 percent.

OHM also performed scrubber water treatment and decon-
tamination water treatment (two separate systems) prior to
the water being discharged to an on-site spray irrigation
field. The water treatment criteria were as follows:

1.0 ug/l PCBs; 0.2 mg/l lead; and 0.04 mg/l cadmium.

An important outcome of this project was the TSCA per-
mitting of the TDU. The national USEPA requested an addi-
tional trial burn before the issuance of a national TSCA
permit. This trial burn, conducted after the Florida Super-
fund project was complete, is discussed in the following
paragraphs.

TSCA Trial Burn No. 2

The second TSCA trial burn was conducted on June 29
and 30, 1988, at the Florida Superfund site. The trial burn
consisted of three test runs under identical conditions, to
demonstrate OHM’s ability to comply with the standards for
TDUs as set forth in 40 CFR 761.70(b).

A summary of the results for the three demonstration
tests performed in Trial Burn No. 2 appears in Table 2. The
data indicate that the TDU meets the requirements of 40 CFR
Part 761, and OHM became the first environmental services
company in the nation with a TSCA-permitted infrared TDU.

The data obtained from the trial burns supports the
destruction of waste with the following characteristics:

o Solid matrix which passes the paint filter test

© No POHC more difficult to thermally destroy than
nonachlorobiphenyl

o Maximum total chloride content of 0.5 percent

The operating conditions demonstrated during the trial
burn assure that a waste meeting the above~listed character-
istics will be destroyed according to applicable thermal
destruction requirements.



TABLE 2

TRIAL BURN NO. 2 RESULTS SUMMARY

Test 1 Test 2 Test 3
Date 6-29-88 6-29-88 6-30-88
Primary Chamber
Operating Parameters:
wWaste feed rate (1lb/hr) 13,921 13,856 13,728
PCB concentration (mg/kg) 7,255 8,277 5,366
PCB feed rate (lb/hr) 96.97 96.52 95.63
Heat content (Btu/lb) 872 1500 786
Secondary Chamber
Operating Parameters:
Chamber temperature (°F) 1,987 1,996 1,995
Average oxygen (%) 13.5 13.86 13.4
Average carbon dioxide (%) 4.8 4.8 5.0
Average carbon monoxide (ppm) 1.2 4.3 1.1
Combustion efficiency (%) 99.99 99.9%9 $9.99
Stack Emissions:
Stack gas flow rate (dscfm) 6,332 6,001 6,209
Average oxygen (%) 13.8 13.6% 13.3
Chlorine emission {lb/hr) 0.088 0.076 0.115
Particulate concentration 0.053 0.061 0.056
{gr/decf)*
PCB DRE (%) >99,999992 >99.,999994 >99.999995
Scrubber Parameters:
Average scrubber pH 6.75 7.086 7.14
Average venturi pressure 26.7 26.1 26.4

drop (inches water)

*Corrected to 7 percent oxygen



18

MINNESOTA SUPERFUND STITE

This project involved the on-site infrared thermal
destruction of 2,450 tons of PCB-contaminated soil at the
Twin Cities Army Ammunition Plant (TCAAP) in New Brighton,
Minnesota. The contaminated soil was previously located in a
waste burning pit area, and was excavated from the area in
1985 and placed in an on-site vault.

OHM’s initial efforts for the project included site
assessment and analysis of soil samples. Average initial
contaminant levels were 70 ppm PCBs (Arochlor 1254); with
maximum levels ranging to 210 ppm. The waste also contained
the fellowing metal concentrations:

Analytical Results (ppm)

Average = = Maximum
Arsenic 1.3 1.8
Barium 91.8 140.0
Cadmium 0.77 1.0
Chromium 11.8 32.0
Lead 85.8 240,0
Mercury 0.63 1.0
Selenium 0.2 0.3

Once the TDU system arrived on site, it was set up and
completely operational in less than 14 days. Site activities
included excavation of contaminated soil that had been stock-
piled in the lined vault. The soil was fed into a rock
crusher to remove any large debris and reduce all materials
to approximately 1 inch in diameter for efficient processing
through the TDU. As the soil left the rock crusher it was
then transported to a pugmill where the soil was mixed with a
small amount of fuel oil. The fuel o0il enhanced the soils’
heat content in order to reduce the electrical power demand
on the primary chamber of the TDU. Upon mixing, the soil was
stockpiled on the feed preparation pad for storage until it
was transported to the feed conveyor.

Soil was fed into the primary chamber at a rate of
7 tons per hour. The ash resulting from the thermal proces-
sing was then staged for sampling. Analytical results showed
the ash contained less than 2 ppm PCBs and met the EP Tox-
icity criteria for heavy metals, which demonstrated the ash
could be stockpiled for use as backfill.

Off-gases from the primary chamber were directed to the
secondary chamber for further destruction at approximately
2,000 degrees Fahrenheit. Air from the secondary chamber
then passed through a series of scrubbers and was emitted
through an exhaust stack.
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The scrubber blowdown water (containing suspended and
dissolved solids) and the decontamination water were treated
on site prior to discharge to the POTW. The scrubber water
treatment system consisted of pH adjustment, lime precipita-
tion, and clarification. The decontamination water treatment
system consisted of these components, plus carbon filtration.
The treatment criteria requirements, which were the same for
both water treatment systems, are given below:

PCBs 0.1 ug/1l
Cadmium 2.0 mg/l
Lead 1.0 mg/1
Mercury 0.1 mg/1
pH 5.0 to 10.0

The wastewater produced as a result of the thermal
treatment operations was treated such that the total amount
of PCBs discharged over the entire project did not exceed the
0.01 pound limit imposed for discharge to the POTW.

In summary, TDU utilization was approximately 81 percent,
and a DRE of 99.9999 percent was achieved over the 3 weeks of
soil processing.

Particulate Test

Because OHM holds a national TSCA permit for the TDU, no
trial burns were required by the State of Minnesota for the
TCAAP project. However, during the project, OHM conducted a
voluntary particulate test consisting of three USEPA Method 5
particulate sampling runs to verify compliance with the
emission standards. The results of the particulate test
indicated the TDU was in compliance with all requirements
(see Table 3).

CANADTAN DND SITE

In August 1989, OHM was awarded a contract with the
Canadian DND to operate our mobile infrared TDU for the
destruction of PCB wastes at Happy Valley/Goose Bay,
Labrador. This contract represents the first PCB destruction
program undertaken by the Canadian government.

Goose Bay is located in a very remote portion of Labra-
dor, where temperatures during the winter months average
-40 degrees Fahrenheit. The only access to the site is by
way of water or air, and because of freezing, the harbor is
only available 4 to 5 months per year. Due to these con-
straints, extensive preproject planning by OHM was necessary
to ensure the project would be conducted as efficiently as
possible.



TABLE 3

PARTICULATE TEST SAMPLING RESULTS

Parameter Run_ 1 Run 2 Run 3

Stack Temperature 165 163 165

(degrees Fahrenheit)

Stack Flow (acfm) 8,700 8,520 9,210
(dscfm) 4,630 4,520 4,760

Oxygen Orsat (%) 14.3 14.25 13.60

Particulate Concen- 0.0032 0.0051 C.0022

tration (gr/dscf)

Corrected to 7% 0.0067 0.011 0.0042
Oxygen (gr/dscf)

Particulate 0.13 0.20 0.14
Emissions (1b/hr)

Feed Rate (1lb/hr) 14,150 7,210 12,280
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The majority of the material processed originated from
three former radar facilities which were located in Melville,
Saglek, and Cartwright, Labrador. At all three locations,
transformers had leaked PCB oils, contaminating the soil.

The Goose Bay Air Force Base was chosen as the central loca-
tion where all the PCB-contaminated waste would be processed.
The northern portion of the base contained concrete bunkers,
where the waste was stored to await thermal destruction. The
designated TDU area was a barren field located on the south-
ern outskirts of the base. Prior to OHM’s arrival, 70 percent
of the waste to be thermally destroyed had already been placed
in drums and containers and placed in the bunkers.

When OHM’s crew was mobilized, we were responsible for
loading the balance of drums/containers of waste from the
remote Saglek and Cartwright facilities onto a barge, and
shipping the material over the North Labrador Sea to Goose
Bay. These drums and containers, which contained a total of
approximately 900 tons of PCB liquids and other PCB wastes,
were then placed in the concrete bunkers previously mentioned.

In late October, OHM’s TSCA-permitted TDU was mobilized
via barge over 1,600 nautical miles to the project site.
Early shipment of the TDU was necessary to assure arrival
prior to the freezing of the harbor in November. After
mobilization, OHM constructed a totally enclosed, 40,000~
square-foot dome to house the TDU. The dome, which was
heated, was necessary for operations to continue under arctic
conditions throughout the winter months. The TDU was then
set up and site-specific modifications were made. The larg-
est alteration involved modifying the TDU to burn fuel oil.
(In the past, the TDU was run on propane or natural gas;
however, Goose Bay did not have natural gas available and the
supply of propane was limited.) OHM also made modifications
to the unit for weatherproofing and strict emissions control
compliance.

A trial burn, consisting of three test runs, was con-
ducted in January 1990 to demonstrate compliance with the
highly stringent Federal and Provincial Canadian standards
for thermal destruction of PCBs. The reguired criteria for
stack emissions follow: DRE of 99.9999 percent; 50 mg/m3
particulate at 11 percent oxygen; and 12 ng/m3 2,3,7,8-TCDD
equivalents. The ash criteria were 0.5 ppm PCBs and 1.0 ppb
PCDD/PCDF. Following the trial burn, full-scale operations
began. The drums/containers of waste were transported to the
interim storage area concurrent with the thermal destruction
process.,

In mid-January 1990, OHM performed additional hazardous
waste removal and treatment services including the excavation
of 700 drums of frozen soil from a nearby mountainside
(Melville radar facility). OHM then retrofilled over 300 in-
service transformers which had originally contained PCB-
contaminated oil. We also emptied a large supply of PCB
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storage containers, some of which were over 10 years old, and
decontaminated 300 of them to contamination levels over

4 times more stringent than present levels established by
TSCA.

The total quantity of waste thermally destroyed con-
sisted of over 4,000 tons of PCB-contaminated soils, rock,
wood, plastic, transformers, capacitors, steel drunms, free
PCB 0115, and miscellaneous debris.

All water generated by the site operation was stored and
treated on site with equipment specially de51gned by OHM for
this purpose. Water from the TDU’s scrubber unit was col-
lected in storage tanks and processed through a reverse osmo-
sis unit for reuse in the quench system. The de51gn incorp-
orates equalization, f11tratlon, reverse osmosis, and back-
flush systems. This unique application eliminated the need
to store and heat large quantities of water while awaltlng
analytical results. Innovations such as this, along with
OHM’s extensive experience and adaptability, allowed for the
successful completion of this challenging project in such a
remote location. At project end, all excess water was
treated and discharged to the Municipal Sewage Collection
System. The water-treatment criteria were as follows:

5 ug/l PCBs, and 0.25 ng/l PCDD/PCDF.
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Mr. Gregory McCartney

Project Engineer

OHM Remediation Services Corporation
P.0. Box 551 '

Findlay, Ohio 45839-0551

Dear Mr. McCartney:

You requested clarification of regulatory requirement
concerning laboratory characterization of waste for the O.H.
Material Mobile Infrared Incinerator (MII). In your inquiry of
October 17, 1990 to Hiroshi Dodohara of my staff, you described
laboratory operations for physical and chemical analysis of waste
samples, and PCB and TCLP analysis of ash material. waste
samples from 50 to 100 grams are heated in a standard laboratory
electric muffle oven for 15 to 30 minutes, The ash is cooled and
analyzed for PCBs and leachable metals. The characterization can
be performed with less than 500 grams of waste. You requested
clarification whether this procedure is exempt under laboratory
exclusion 40 CFR 761.20(c) (2) or whether the activity recuires a
permit.

Under §761.20(c¢) (2) activities may be conducted without an
exemption for PCBs at concentraticns of 50 ppm or greater if the
activity is considered processing and distribution in commerce
for the purpose of disposal pursuant with §761.60. Your
laboratory characterization activities do not fit either the
"processing" or the "distribution in commerce" category.
Specifically, under the processing exempticn, you must prepare a
chemical substance or mixture (1) in the same form or physical
state as, or in a different form or physical state from, that in
which it was received by the person so preparing such substance
or mixture, or (2) as part of a PCB article containing the
chemical substance or mixture. Since your laboratory activity
changes the chemical nature of PCBs from the state it was
received, the laboratory operations cannot be exempted.
Therefore, your laboratory must obtain EPA approval.
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EPA has elected to approve the 0.H. Material laboratery in
the form of an amendment to the existing TSCA PCB Disposal
Permit. The amendment allows O.H. Material to usa the laboratory
for characterization of waste for the O.H. Material MII.
Discharges from the furnace must be released through carbon
adsorption filters. All waste generated from the laboratory
operations must be disposed of in an EPA~approved PCB Disposal
Facility. The MIT may be used for disposal of waste generated
from activities related to operations described in this
paragraph. Enclosed are revised pages of the OmM TSCA PCB
disposal permit. Revisions are typed in bold characters. We
have amended the permit indicating OHM's name change to OHM
Remediation Services Corporation. Please replace the pages as
indicated. Questions regarding this matter should be directed to
Hiroshi Dodohara on (202) 382-3959.

Sincerely,
7 T o 5 7
1 éé’ﬁdéid '\r‘z:/@

f13°seph + Merenda, Diréctor
¢ Exposure Evaluation Division

Enclosures

cc: Regional Administrators
USEPA, Regions I-X

PCB Coordinators
USEPA, Regions I-X
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

IN THE MATTER OF APPROVAL TO DISPOSE

OHM REMEDIATTON SERVICES OF POLYCHLORINATED

CORPORATION BIPHENYLS (PCBs)

FINDLAY, OHTO
AUTHORITY

This approval is issued pursuant to Section 6(e) (1) of the
Toxic Substances Control Act of 1976, Public Law No. 94-469, and
the Federal PCB Regulations, 40 CFR 761.60(e) and 761.70(a) and
(b) (48 FR 13185, March 30, 1983). :

EEFECTIVE DATE

This approval shall be effective from December 30, 1588 to
December 29, 1991 in all ten EPA Regions. -

BACKGROUND

Section 6(e} (1) (A) of the Toxic Substances Control Act
(TSCA) reguires that EPA promulgate rules for the disposal of
polychlorinated biphenyls (PCBs). The rules implementing section
6(e) (1) (A) were published in the Federal Register of May 31, 1979
(44 FR 31514) and recodified in the Federal Register of May 6,
1982 (47 FR 19527). Those rules require, among other things,
that various types of PCBs and PCB Articles be disposed of in
EPA-approved landfills (40 CFR 761.75), incinerators (40 CFR
761.70), high efficiency boilers (40 CFR 761.60), or by alterna-
tive methads (40 CFR 761.60(e)) that demonstrate a level of
performance equivalent to EPA-approved incinerators or high
efficiency boilers. The May 31, 1979 Federal Register also
designated Regional Administrators as the approval authority for
PCB disposal facilities.

Oon March 30, 1983, EPA issued a procedural rule amendment to
the PCB rule (48 FR 13185). This procedural rule change trans-
ferred the review and approval autheority of mobile and other PCB
disposal facilities that are used in more than one region to the
Office of Pesticides and Toxic Substances (OPTS). The purpose of
the amendment is to eliminate duplication of effort in the
regional offices and to unify the Agency's approach to PCR
disposal. The amendment gives the Assistant Administrator
authority to issue naticnwide approvals (i.e., approvals which
will be effective in all ten EPA regions) to mobile and other
PCB disposal facilitles that are used in more than one region.
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The solid waste generated in the MII is determined not to
present an unreasonable risk of injury to human health or to the
environment. In the event of a malfunction during treatment
operations, the OHM MII unit is designed to shut down totally
without the release of PCBs.

12. The OHM MITI incinerator has a level of performance

equivalent to that of the required thermal destruction methods
(incinerators and high efficiency boilers).

13. Pursuant to 40 CFR 761.60(e) and the aforementiocned
findings, EPA finds that the OHM MII incinerator (when operated
under the conditions described below) is equivalent in
performance to an EPA-approved incinerator for treatment of non-
liguid PCBs and that it does not pose an unreasonable risk of
injury to human health or the environment.

14. On October 17, 1%90, Q.H. Material requested clarification
of regulatory requirement concerning laboratery characterization
of waste for the O.H. Material Mobile Infrared Incinerator (M11) .,
The laboratory operations consists of physical and chemieal
analysis of waste samples and PCB and TCLP analysis of ash
material. Waste samples from 50 to 100 grams are heated in a
standard laboratory electric muffle oven for 15 to 30 minutes.
The ash is ¢oeled and analyzed for PCBs and leachable metals.

The characterization can be performed with less than 500 grams of
waste.

- Under §761.20(¢) (2) activities may be eonducted without an
exemption for PCBs at coaceantrations of 50 ppm or greater if the
activity is considered processing and distribution in commerce
for the purpose of dispesal pursuant with §761.60. The OEM
laboratory activities do not fit either the "processing® or the
"distribution in commerce" category. Specifically, under the
processing exemption, OHM must Prepare a chemical substance or
mivture (1) in the same form or physical state as, or in a
different form or physical state from, that in which it was
received by the person so preparing such substance er mixture, or
(2) as part of a PCB article containing the chemical substance or
mizture. Since the OHM laborateory activity chemieally transforms
the PCBs from the state it was received, the laboratory
operations cannot be exempted. Therefore, OHM must obtain an EPA
approval, Conditien 3(e) defines the operational requirements.
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2) Collect composite samples of the stored, treated
soil from the disposal operation and analyze the
samples in duplicate (i.e., duplicate analysis) by gas
chromatography for PCB concentrations. If the
concentration of PCBs in any composite samples is 2 PPR
or greater, the soil must be stored (as above) ,
reprocessed, and reanalyzed to show less than 2 ppm
PCBs prior to initiation of the next disposal
operation.

(¢) Other waste materials which have been demonstrated to
contain detectable PCBs (2 ppm) must be disposed of as if
they contained PCBs at the concentration measured in the
original soil feedstock.

(d) If OHM is required by other agencies to sample treated
soil and analyze for polychlorinated dibenzodioxins and
polychlorinated dibenzofurans (including 2,3,7,8-TCDDs and
2,3,7,8-TCDFs) the analysis must be performed using
laboratory techniques with limits of quantitation below 1
parts per billion (ppb).

(e} OHM may use the laboratory for determining the
applicability of the MIY to treat site soil. The laboratory
cperations characterize waste samples through physical and
chemical analysis and also through PCB and TCLP analysis of
the ash material. Discharges from the furnace must be
released through carbon adsorption filters. 2all waste
generated from :the laboratory operations must be disposed of
in an EPA-approved PCB Disposal Facility. The MIT may be
used for disposal of waste generated from activities related
to coperations described in this paragraph.

Incinerator Fajilure:

If the guality control testing, as described in conditions 2

and 3, reveals that the PCBs have not been adequately destroyed
after repeated processing, the affected unit shall cease
operation. The facility operator must notify the EPA DCB

disposal coordinator in the appropriate Epa Regional Office and
the EPA PCB Disposal Section on (202) 382-3964 during the
business day of the failure or, if not during business hours,
during the next regular business day, and file a written report
within seven (7) days. The affected unit shall not resume
operation until the problem has been corrected to the
satisfaction of the EPA.

@oos
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5. Proceas Restrictions:

The OHM Mobile Infrared Incinerator system shall operate at
the following conditions whenever PCBs are being incinerated:

(3a) At a minimum, the residence time in the secondary

combustor shall be 2.0 seconds and the operating set point
temperature shall be 2000° F with a lower limit temperature
excursion of 1950° F. The unit was capable of maintaining -

the temperature between + 50° F consistently during
operations.
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AREA: Black Mud Pond
ALTERNATIVE: ia

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GQUIDELINES {BCGs)
(Relative Weight = 10)

Basis for Evaluation During

Analysis Factor D
Compliance with Meets chemical specific SC¢Gs such
chemical-specific as groundwater standards.
SCGs.,
Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.
Compliance with Meets location-specific sccs
location-specific such as Freshwater Wetlands
SCGs Act,

TOTAL (Maximum = 10): 10

——

Score
Yes X 4
No 0
Yes < 3
No 0
Yes I 2
No 0



AREA:
ALTERNATIVE:

Black Mud Pond

1A
TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)
Basis for Evaluation During
Analysis Factor o) ' ' Score
1. Use of the site Unrestricted use of the land and Yes 20
after remediation. water. (If answer is yes, go to No X 0
the end of the Table.) :
TOTAL (Maximum = 20): 0
2. Human health and the i) 1Is the exposure to Yes X 3
environment exposure contaminants via air route No 0
after the remediation. acceptable?
ii) Is the exposure to Yes X 4
contaminants via groundwater/ No 0
surface water acceptable?
iii) 1Is the exposure to Yes X 3
contaminants via sediments/ No 0
soils acceptable?
0
Subtotal (Maximum = 10): !
Magnitude of residual 1) Health risk £1 in 1,000,000 ¥ 5
public health risks
after the remediation. ii) Health risk £1 in 100,000 2
Subtotal (Maximum = S5): 5
Magnitude of residual i) Acceptable X 5
environmental risks
after the remediation. 1ii) Slightly greater than 3
acceptable.
iii) significant risk still exists. 0
Subtotal (Maximum = 5): - 5
TOTAL (Maximum = 20): 20



AREA: Black Mud
ALTERNATIVE: LA

Analysis Factor

1.

Pond

TABLE 5.4

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During
b . .

Protection of
community during
remedial actions.

Subtotal (Maximum =

Environmental Impacts

Subtotal (Maximum =

Time to implement
the remedy.

Subtotal (Maximum =

TOTAL (MAXIMUM = 10)

o

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

Can the risk be easily
controlled? o

Dces the mitigative effort to
contrel risk impact the
community life-style?

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
neasures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

Score
Yes 0
No x4
Yes 1
No 0]
Yes 0
No 2
Yes R
No 4
Yes X 3
No 0
<2 yr. 1
>2 yr. x O
<2 yr,. i
>2 yr. 0



AREA: Black Mud Pond

ALTERNATIVE: 1.
TABLE S.5
LONG~-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
Analysis Factor Detailed Analysis Score
1. On-site or off-site o On-site treatment* 3
treatment or land o Off-site treatment* 1
disposal o On-site or off-site land 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): ]
Permanence of the o Will the remedy be classified Yes X
remedial alternative. as permanent in accordance No

with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)

|

Subtotal (Maximum = 3): 3
Lifetime of remedial o Expected lifetime or 25-10 yr X
actions. duration of effectiveness 20=:5 yr
of the remedy. 15=-20 yr
< 15 yr
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None £
of waste or residual hazardous waste left at < 25%
left at the site the site. 25=-50%
after remediation. > 50% __ _
ii) Is there treated residual Yes
left at the site? (If No
answer is ne, go to
Facteor 5.)
iii) Is the treated residual Yes
toxic? No
iv) Is the treated residual Yes
mobile? No

|

Subtotal (Maximum = 5): >

O N W

O MW

N O

—



AREA:
ALTERNATIVE: .

Black Mud Pond

TABLE 5.5
(continued)

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

Analysis Factor

Basis for Evaluation During

Detajled Analvsis

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

Score

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
controls can adequately
handle potential problenms.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

r2

14

<5 yr. 1

>5 yr. X_ 0
Yes X0
No 1

Moderate to
confident < 1
Somewhat to not

confident C
Minimum p
Moderate X 1
Extensive C



AREA: Black Mud Pond
ALTERNATIVE: 1A

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

. ' Basis for Evaluation During
Analysis Factor

Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% ____ 8
waste reduced destroyed or treated. 90-99% X 7
(reduction in volume Immobilization technologies 80-90% _ &6
or toxicity). It do not score under Factor 1. 60-80% __ 4
Factor 1 is not 40-60% ___ 2
applicable, go to 20=-40% __ 1
Factor 2. < 20% ___ 0
ii) Are there untreated or Yes _ o
concentrated hazardous waste No X 2
procduced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (nax}lun If subtotal = 10, go to Pactor 3.
= 10):
iii) After remediation, how is Off-site land
the untreated, residual disposal __ 0
hazardous waste material On-site land
disposed? _ disposal _x
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastas 90-100% :i_ 2
of hazardous waste. Immobilized After Destruction/ 60-50% _ 1
Treatment. < 60% _ 0

If Pactor 2 is not applicable, go to Factor 3.

ii) Method of Immobilization
= Reduced mcbility by containment X _ o
= Reduced mobility by alternative ‘

" treatment technologiss —
Subtotal (Maximum = 35): -

Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the .
hazardous waste. hazardous waste constituents. 2
Reversible for most of the hazardous
waste constituants. 0

Subtotal (Maximum = 5): 2 T

TOTAL (MAXIMUM = 135): 14



AREA: Black Mud Pond
ALTERNATIVE: .
TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor Detajled Analysis Score
1. Technical Feasibility
a. Ability to i) Not difficult to construct.
construct No uncertainties in construction.
technology. )
ii) Somewhat difficult to construct.. <

No uncertainties in construction.

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

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

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

c. Schedule of i) Unlikely
delays due to
technical ii) Somewhat likely X
problems.
d. Need of under~ i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) Some future remedial actions

may be necessary.
Subtotal (Maximum = 10): 6
Administratjve Feasjbililty

a. Coordination with i) Minimal coordination is
other agencies. required.

(]
.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): 0




AREA:

ALTERNATIVE: 1A

Analysis Factor

3.

Black Mud Pond

TABLE 5.7
(continuaed)

Basis for Evaluation During

Detai

Availabjlity of Services

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum =

TOTAL (MAXIMUM = 15)

i)

ii)

i)

Are technologies under
consideration generally
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
available without
significant delay.

Score
Yes X 1
No 0
Yes X
No 0
Yes X 1
No 0



AREA: Black Mud Pond
ALTERNATIVE: 1B

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK 8TATE
STANDARDS CRITERIA AND GUIDELINES (BCGs)

(Relative Weight = 10)

Basis for Evaluation During

Analysis Factor De Score
Compliance with Meets chemical specifiec SCGs such Yes X
chemical-specific as groundwater standards. No
5CGs. —_—
Compliance with Meets SCGs such as technology Yes h¢
action~specific standards for incineration or No
S5CGs. " landfill.

Compliance with : Meets location-specific SCGs Yes X
location=specific such as Freshwater Wetlands No
S5CGs Act.

TOTAL (Maximum = 10): 10




AREA: Black Mud Pond
ALTERNATIVE: 18

PROTECTION

Analysis Factor

TABLE 5.3

OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

1. Use of the site
after remediation.

TOTAL (Maximum = 20):

Detajled Analysis

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

29

2. Human health and the
environment exposure
after the remediation.

Subtotal (Maximum = 10):
Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = S):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = 5):

TOTAL (Maximum = 20):

i) 1Is the exposure to
contaminants via air route
acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) Is the exposure to
contaminants via sediments/
soils acceptable?

1) Health risk

ii}) Health risk <1 in 100,000

i) Acceptable

ii) Slightly greater than
acceptable.

iii) significant risk still exists.

20

Score
Yes X 20
No 0
Yes 3
No 0
Yes 4
No 0
Yes 3
No Q
<1 in 1,000,000 5
2
5
3
0



AREA: Black Mud Pond

ALTERNATIVE: I8
TABLE S.4
SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)
Basis for Evaluation During
Analysis Factor Detailed Analvsis Score
1. Protection of © Are there significant short- Yes 0
community during term risks to the community No X
remedial actions. that must be addressed? (If
answer is no, go to Factor 2.)
o] Can the risk be easily Yes
controlled? No
o Does the mitigative effort to Yes
control risk impact the No
community life-style?
4
Subtotal (Maximum = 4):
2. Environmental Impacts ©  Are there significant short- Yes X0
term risks to the environment No

that must be addressed? (If
answer is no, go to Factor 3.)

[l

© Are the available mitigative Yes X
measures reliable to minimize No
potential impacts?

Subtotal (Maximum = 4): 3
3. Time to implement o What is the required time to <2 yr.
" the remedy, implement the remedy? >2 yr.

o Required duration of the <2 yr.

mitigative effort to control >2 yr.

8

short-term risk.

Subtotal (Maximum = 2): 0

TOTAL (MAXIMUM = 10): 7

Q=



AREA: Black Mud Pond

ALTERNATIVE: 1B

TABLE 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE

Analyvysis Factor

(Relative Weight = 15)

Basis for Evaluation During
b , .

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

o On-site treatment#*

o Off-site treatment*

o On-site or off-site land
disposal

*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3):

Permanence of the
remedial alternative.

Subtotal (Maximum = 3):

Lifetime of remedial
actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual
left at the site
after remediation.

Subtotal (Maximum = §);

1

o] Will the remedy be classified
as permanent in accordance
with Section 2.1(a), (b), or
(¢). (If answer is yes, go to
Factor 4.)

o Expected lifetime or
duration of effectiveness
of the remedy.

i) Quantity of untreated
hazardous waste left at
the site.

ii) Is there treated residual
left at the site? (If
answer is no, go to
Factor 5.)

iii) Is the treated residual
toxic?

iv) Is the treated residual
mobile?

Score
3
X 1
0
Yes X3
No 0
25=30 yr ¥ 13
20-25 yr 2
15-20 yr 1
< 15 yr 0
None X 3
£ 25% ___ 2
25-50% 1
> 50% 0
Yes 0
No X 2
Yes ___ 0
No 1
Yes 0
No 1



AREA: Black Mud Pond

ALTERNATIVE: i3

TABLE 5.5
(continued)

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

Analysis Factor

Basis for Evaluation During

Retajled Analysis

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4)

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

Operation and maintenance
required for a pericd of:

Are environmental controls
required as a part of the
remedy to handle potential
problems? (If answer is
ne, go to "iv",)

Degree of confidence that
controls can adequately
handle potential problenms.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

Score
<5 yr. 1
>5 yr., ¥ 0
Yes X 0
No 1
Moderate to
confident X 1
Somewhat to not
confident 0
Minimum 2
Moderate ¥ 1
Extensive 0



AREA: Black Mud Pond
ALTERNATIVE: I3

TABLE 5.6

REDUCTICN OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% 8
waste reduced destroyed or treated. 90-99% & 7
(reduction in volume Immobilization technologies 80-90% ___ &
or toxicity). If do not score under Factor 1. 60-80% ___ 4
Factor 1 is not 40-60% __ 2
applicable, go to 20-40% __ 1
Factor 2 < 20% ___ 0
ii) Are there untreated or Yes o0
concentrated hazardous waste No N2
produced as a result of (1)7?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): 10
iii) After remediation, how is Off-site land
the untreated, residual disposal ___ o
hazardous waste material On=-site land
disposed? disposal _¥
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% _x 2
of hazardous waste. Immobilized After Destruction/ 60-90% __ 1
Treatment. < 60% __ o0
If Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
= Reduced mobility by containment X o
= Reduced mobility by alternative _ 3
, treatment technologies
Subtotal (Maximum = 5):
Irreversibility of Completely irreversible __5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. _ 3
immobilization of Irreversible for only some of the X
hazardous waste. hazardous waste constituents. . 2
Reversible for most of the hazardous
waste constituents. 0

Subtotal (Maximum = §): 2 -

TOTAL (MAXIMUM = 15): 14



AREA: Black Mud Pond
ALTERNATIVE: p
TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor Detailed Analvysis Score
1. Technjcal Feasjbility
a. Ability to i) Not difficult to construct.
construct No uncertainties in construction.
technology.
ii) Somewhat difficult to construct. X

No uncertainties in construction.

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

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

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

c. Schedule of i) Unlikely
delays due to
technical ii) Somewhat likely X
problems.
d. Need of under- i) No future remedial actions may
taking additiocnal be anticipated.
remedial action,
if necessary. ii) Some future remedial actions X

may be necessary.
Subtotal (Maximum = 10): 6

Administrative Feasibililty

a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is 0
required.

Subtotal (Maximum = 2): 0



AREA:

ALTERNATIVE: LB

Analysis Factor

3.

Black Mud Pond

TABLE 5.7
{continued)

Basis for Evaluation During

D

Avajlability o e

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum =

TOTAL (MAXIMUM = 15)

es

i)

ii)

i)

Are technologies under
consideration generally
commercially available
for the site~specific
application?

Will more than one ?endor
be available to provide a
competitive bid?

Additional equipment and
specialists may be
available without
significant delay.

Score
Yes X
No 0
Yes X 1
No 0
Yes X
No 0



AREA: Kk P
ALTE TIVE: giac Mud ond

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation Durinq

Analysis Fa ——Detailed Analvsis Score
Compliance with Meets chemical specific SCGs such Yes <
chemical-~specific as groundwater standards. No
SCGs. —_—
Compliance with Meets SCGs such as technology Yes X
action-specific standards for incineration or No
SCGs. landfill.

Compliance with Meets location-specific SCGs Yes X
location-specific such as Freshwater Wetlands No
SCGs Act.

TOTAL (Maximum = 10): 10




Subtotal (Maximum = $): 5

TOTAL (Maximum = 20): 20

AREA: Black Mud Pond
ALTERNATIVE: 24
TABLE 5.3
PROTECTION OF HUMAN HEALTE AND TER _ENVIRONMENT
(Relative Weight = 20)
Basis for Evaluation During
Ana Detajled Analvsis Score
‘1, Use of the site Unrestricted use of the land and Yes 20
after remediation. water. (If answer is yes, go to No 0
the end of the Table.) ’
TOTAL (Maximum = 20): 0
2. Human health and the i) 1Is the ‘exposure to Yes X3
environment exposure contaminants via air route No 0
after the remediation. acceptable?
ii) Is the exposure to Yes £ 4
contaminants via groundwater/ No 0
surface water acceptable?
iii) 1Is the exposure to Yes X 3
contaminants via sediments/ No Q
soils acceptable?
Subtotal (Maximum = 10): 10
Magnitude of residual i} Health risk <1 in 1,000,000 X _ 5
public health risks
after the remediation. ii) Health risk <1 in 100,000 2
Subtotal (Maximum = S): 5
Magnitude of residual i) Acceptable X 5
environmental risks
after the remediation. ii) Slightly greater than 3
acceptable.
iii) significant risk still exists. 0



AREA:

ALTERNATIVE: -4

Analvsis Factor
1. Prétection of

2.

community during
remedial actions.

Bubtotal (Maximum =

4):

Environmental Impacts

Bubtotal (Maximum =

Time to implement
the remedy.

Subtotal (Maximum =

TOTAL (MAXIMUM = 10)

Black Mud Pond

TABLE 5.4
SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

— . DRetailed Analysis

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 Dces 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
answer is no, go to Factor 3.)

o Are the available mitigative

measures reliable to minimize
potential impacts?

© What is the required time to

implement the remedy?

o Required duration of the

mitigative effort to control
short~-term risk.

ll\.‘l

10

Sgore
Yes 0
No X, 4
Yes 1l
No o]
Yes 8]
No 2
Yes 0
No v 4
Yes 3
No 0
<2 yr. ¥ 1
>2 yr. o]
<2 Yr. ¥ 1
>2 yr. 0]



AREA: Black Mud Pond
ALTERNATIVE: 3,

TABLE 5.5

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

Basis for Evaluation During

__ Analysis Facter ~  ___  Dpetailed Analysis Score
1. On-site or off-site o On-site treatment* 3
treatment or land o Off-site treatmentw 1
disposal o On-site or off-site land ¥
disposal

*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3): 0
2. Permanence of the o Will the remedy be classified Yes
remedial alternative. as permanent in accordance No X
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial o Expected lifetime or 25-30 yr X
actions. duration of effectiveness 20=-25 yr
of the remedy. 15-20 yr
< 15 yr
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None
of waste or residual hazardous waste left at < 25%
left at the site the site. 25-50%
after remediaticn. > 50% ¥
ii) Is there treated residual Yes
left at the site? (If No X
answer is ne, go to
Factor 5.)
iii) 1Is the treated residual Yes
toxic? No .
iv) Is the treated residual Yes
mobile? No

Subtotal (Maximum = 5): =2

oOrNW

oHNW

[y ]



AREA: Black Mud Pond
ALTERNATIVE: 2

TABLE 5.5
{continued)

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

Ana act

5. Adegquacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

—_—Retalled Analysgis

i)

ii)

iii)

iv)

Basis for Evaluation During

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
controls can adequataly
handle potential problems.

Relative degree of long-
term monitoring required
{compare with other
remedial alternatives).

2

Score
<5 yr. 1
>5 yr. X _Q
Yes X 0
No 1

Moderate to

confident _v
Somewhat to no
confident

Minimum
Moderate
Extensive

|



AREA: Black Mud Pond
ALTERNATIVE: 2

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor _Detailed Analvsis Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% __ 8
waste reduced destroyed or treataed. 90-99%y __ 7
(reduction in volume Immobilization technologies. 80-90% ___ &
or toxicity). It do not score under Factor 1. 60-80% _ 4
Factor 1 is not ) .40-60% 2
applicable, go to 20-40%y 1
Factor 2. ) < 20% ___ o0
ii) Are there untreated or Yes _ o0
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): ¥N.,4A.
iii) After remediation, how is Off-site land
the untreated, residual dispeosal __ 0
hazardous waste material On-site land
disposed? disposal
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% _ 2
of hazardous wastae. Immobilized After Destruction/ 60-90% __ 1
Treatment. : < 60% _y o0
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
=~ Reduced mobility by containment X o
= Reduced mobility by alternative 3
treatment technologies
Subtotal (Maximum = S):
Irreversibility of Completely irreversible __'5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste, hazardous waste constituents. ___ 2
Reversible for most of the hazardous )
waste constituents. X0
Subtotal (Maximum = S): 0

TOTAL (MAXIMUM = 15): 0



AREA: 3lack Mud Pond
ALTERNATIVE: 24

Analvsig Factor

TABLE 5.7

IMPLEMENTABILITY
(Relative wWeight = 15)

Basis for Evaluation During

Detailed Analysis

1. Technigal] Feasibilitvy

a. Ability to
construct
technology.

b. Reliability of
technology.

€. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10):

Score

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

9

Adminjstrative Feasibililty

a. Coordination with
cther agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Exfensive coordination is
required.

2

3



AREA: Black Mud Pond
ALTERNATIVE: -,

TABLE 5.7
(continued)

Basis for Evaluation During

Analysis Factor D Score
3. Avajlability of Services

and Materials

a. Availability of i) Are technologies under Yes X1
prospective consideration generally No 0
technologies. commercially available

for the site-specific
application?

ii) wWill more than one vendor Yes 1
be available to provida a No 0
competitive bid?

b. Availability of i) Additional equipment and Yes X 1
necessary specialists may be No 0
equipment and available without
specialists. significant delay.

Subtotal (Maximum = 3): 3

TOTAL (MAXIMUM = 15): 14



AREA; Black Mud Pond
ALTERNATIVE: 2B

TABLE S.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGs)
(Relative Weight = 10)

Basis for Evaluation During

Score

Ana i —  Detailed Analvsig
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
5CGs.

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific sces
location-specific such as Freshwater Wetlands
SCGs Act.

TOTAL (Maximum = 10): 10

Yes
No

Yes
No

Yes
No

| |-

ey



AREA: Black Mud Pond
ALTERNATIVE: >p

1.

TABLE 5.3
PROTECTION OF HUMAN EEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
Analvsij a r D i i

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

TOTAL (Maximum = 20): 20

Human health and the i) Is the exposure to-

environment exposure contaminants via air route
after the remediation. acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to
contaminants via sediments/
soils acceptable?

Subtotal (Maximum = 10):

Magnitude of residual i) Health risk
public health risks

Score

Yes
No

Yes

No

Yes
No

Yes
No

<1 in 1,000,000

after the remediation. ii) Health risk <1 in 100,000

quhtotgl (Maximum = 5):

Magnitude of residual i) Acceptable

environmental risks '

after the remediation. ii) Slightly greater than
acceptablae.

iii) significant risk still exists.

Subtotal (Maximum = S):

TOTAL (Maximum = 20): 20

||

||



AREA: Black Mud Pond

ALTERNATIVE: I8

Ana
1. Protection of

community during
remedial actions.

Subtotal (Maximum =

Environmental Impacts

S8ubtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maxizaum =

TOTAL (MAXIMUM = 10)

-

TABLE S.4

SHORT-TERM EFPECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

——  Detajled Analysis Score

© Are there significant short- Yes 0
term risks to the community No N 4
that must be addressed? (If
answer is no, go to Factor 2.)

) Can the risk be easily Yes 1
controlled? No 0

o Does the mitigative effort to Yes 0
control risk impact the No 2
community life-style?

A

o Are there significant short- Yes 0
term risks to the environment No X 4
that must be addressed? (If
answer is no, go to Factor 3.)

o Are the available mitigative Yes 3
measures reliable to minimize No 0
potential impacts?

A

o What is the required time to €2 yr. X 1
implement the remedy? >2 yr. 0

o Required duration of the £2 yr. X 1
mitigative effort to control >2 yr. 0
short-term risk.

2

10



AREA:

ALTERNATIVE: 2B

Analvsis Factor

1.

Black Mud Pond

TABLE 5.5

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

Basis for Evaluation During
D .

Score
On-site or off-site o On-site treatmentw 3
treatment or land o Off-site treatmentw» 1
disposal 0 On-site or off-site land X 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 0
Permanence of the o Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No X Q
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial o Expected lifetime or 25-30 yr X 3
actions. duration of effectiveness 20=-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3); 3
Quantity and nature i) Quantity of untreated None 3
of waste or residual hazardous waste laft at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% ¥ 0
ii) Is there treated residual Yes 0
left at the site? (If No 2
answer is no, go to
Factor 5.)
iii) 1Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? No 1

Subtotal (Maximum

= 85): 2



AREA: Black Mud Pond
ALTERNATIVE: B

TABLE 5.8
(continued)

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

Analysis Factor

Basis for Evaluation During

D :

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = ¢):

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

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
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

Scere
<S5 yr. 1
>5 yr. X 0
Yes X 0
No 1

Moderate to
confident _x
Somewhat to not
confident ___ ¢

Minimum
Moderate

- —
Extensive



AREA: Black Mud Pond
ALTERNATIVE: 2B

TABLR 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% g8
waste reduced destroyed or treated. 30-99%y ___ 7
(reduction in volume Immobilization technologies 80-90% __ 6
or toxicity). If do not score under Factor 1. 60-80% ___ 4
Factor 1 is not . 40-60% _ 2
applicable, go to 20-40% __ 1
Factor 2. < 20% _ o
ii) Are there untreated or Yes o0
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): N.4A,
iii) After remediation, how is Off-site land
the untreated, residual dispesal ___ o
hazardous waste material On-site land
disposed? disposal _
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% __ 2
of hazardous wastae. Immobilized After Destruction/ 60-90% __ 1
Treatment. < 60% _X 0

If Factor 2 is not applicable, go to Facter 3.

ii) Method of Immecbilization
- Reduced mobility by containment

X 0
- Reduced mobility by alternative 3
treatnent technologies
Subtotal (Maximum = §): 0
Irreversibility of . Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste, hazardous waste constituents. 2
. Reversible for most of the hazardous %
waste constituents. 0
Subtotal (Maximum = 3): U

TOTAL (MAXIMUM = 18); 0



AREA: Black Mud Pond
ALTERNATIVE: 2R
TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

Analvsi cto Detailed Analvsis Score
1. Technical Feasjibjlity
a. Ability to i) Not difficult to construct. )
construct No uncertainties in construction.
technology.

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

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

b. Reliability of i) Very reliable in meeting the X
technology. specified process efficiencies
or performance goals.

ii) Somewhat reliable in meeting the
specified process efficiencies
or performance gcals.

€. Schedule of i) Unlikely X
delays due to
technical ii) Somewhat likely -
problens.

d. Need of under- i) No future remedial actions may X
taking additional be anticipated.
remedial action,
if necessary. ii) Some future remedial actions

may be necessary.

Subtotal (Maximum = 10): 10

Administrative Feasibililty
a. Coordination with i) Minimal coordination is X
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): 2



AREA:
ALTERNATIVE: 2B

Analysis Factor

Black Mud Pond

Basis for Evaluation buring

TABLE 5.7
(continued)

R

and Materjals

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 185):

Availabjlity of Services

i)

ii)

i)

15

Are technologies under
consideration generally
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
available without
significant delay.

Yes
No

Yes

No

Yes
No

| -

I+

Hs

=



AREA: Black Mud Pond
ALTERNATIVE: 4C

TABLE 5.2
COMPLIANCE WITER APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGs)
(Relative Weight = 10)

Basis for Evaluation During

Score

Ana i — ——PRetailed Analvsis
Compliance with Meets chemical specific SCGs such
chemical~specific as groundwater standards.

SCGs.

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landf£ill.

Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
S5CGs Act.

TOTAL (Maximum = 10): 10

Yes
No

Yes
No

Yes
No

Nt



AREA: Black Mud Pond

ALTERNATIVE: 4C

PROTECTION

Analysis Factor

TABLE 5.3
OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
5 .

1. Use of the site
after remediation.

TOTAL (Maximum = 20):

Scere

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

0

Human health and the
environment exposure
after the remediation.

Subtotal (Maximum = 10):
Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = 5):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = S5):

TOTAL (Maximum = 20):

i} Health risk
ii) Health risk

ii1)

i} 1Is the exposure to
contaminants via air route
acceptablae?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to
contaminants via sediments/
soils acceptable?

10

5

i) Acceptable
ii) Slightly greater than

acceptable.

5

20

Significant risk still exists,

Yes
No

Yes

No

Yes
No

Yes
No

<1 in 1,000,000

<1 in 100,000



AREA: Black Mud Pond
ALTERNATIVE: 4¢C

TABLE %.4

SHORT-TERM EFPFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

Analysis Factor _Detailed Analvysis Score
1. Protection of © Are there significant short- Yes 0
community during term risks to the community No _ 4
remedial actions. that must be addressed? (If
answer is no, go to Factor 2.)
o Can the risk be easily Yes X 1
controlled? No 0
o Does the mitigative effort to Yes 0
control risk impact the No 2
cortunity life-style?
Subtotal (Maximum = 4): 3
2. Environmental Impacts o Are thers significant short- Yes 0
term risks to the environment No 4
that must be addressed? (If
answer is no, go to Factor 3.)
© Are the available mitigative Yes X 3
measures reliable to minimize No )
potential impacts?
subtotal (Maximum = 4): 3
Time to implement 0 What is the required time to <2 yr. 1
the remedy. implement the remedy? >2 yr. X 0
© Required duration of the <2 yr. 1
mitigative effort to control >2 yr. x 0

short-term risk.
Subtotal (Maximum = 2): 0

TOTAL (MAXIMUM = 10): 6



AREA: Black Mud Pond
ALTERNATIVE: 4C

TABLE 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 135)

‘ Basis for Evaluation During
analysis Factor D

Subtotal (Maximum = 5): 5

Score
1. Cn-site or off-site o] On-site treatment#* 3
treatment or land ¢ Off-site treatment* X 1
disposal © On~site or off-site land o)
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maxisum = 3): !
Permanence of the © Will the remedy be classified Yes __E 3
remedial alternative. as permanent in accordance No 0
with Section 2.1(a), (b), or
(¢). (If ansver is yes, go to
Factor +4.)
Subtotal (Maximum = 3): 3 _
Lifetime of remedial o Expected lifetime or 25=30 yr X 3
actions. duration of effectiveness 20~25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None X 3
of waste or residual hazardous waste left at £ 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% 0
ii) Is there treated residual Yes o]
left at the site? (If No 2
answer is no, go to
Factor 5.)
iii) 1Is the treated residual Yes 0
toxic? ‘No 1
iv) Is the treated residual Yes 0
mobile? - No 1



AREA: Black MMud Pond
ALTERNATIVE: 4C

TABLE 8.5
{continued)

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

Basis for Evaluation During

Analysi Detailed Analvsis Score
5. Adequacy and i) Operation and maintenance <5 yr. ___ 1
reliability of required for a period of: >5 yr. X 0
controls.
ii) Are environmental controls Yes X 0
required as a part of the No 1

remedy to handle potential
problems? (If answer is
no, go to "ivv,)

iii) Degree of confidence that Moderate to
controls can adequately confident X
handle potential problems. Somewhat to no

confident ___

iv) Relative degree of long- Minimum x
term monitoring required Moderate __
(compare with other Extensive ____

remedial alternatives).

Subtotal (Maximum = 4): 3

15
TOTAL (MAXIMUM = 15):



AREA: Black Mud Pond
ALTERNATIVE: 4C

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During
Analysis Factor D

Sceore
1. Volume of hazardous i) Quantity of hazardous waste 99-100% 8
waste reduced destroyed or treated. 90-99% X 7
(reduction in volume Immobilization technologies 80-90% _ s
or toxicity). If do not score under Factor 1. 60-80% __ 4
Factor 1 is not 40-60% 2
applicable, go to 20-40% _ 1
Factor 2. < 20% _ o
ii) Are thers untreated or Yes _X 0
concentrated hazardous waste No __ 2
produced as a result of (i)?
If ansver is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): 7
iii) After remediation, how is Off-site land
the untreated, residual dispesal X 0
hazardous waste material On-site land
disposed? . disposal __
Off-site
destruction

or treatment
2

Reduction in mobility i) Quantity of Available Wastes 90-100% _X 2
of hazardous waste. Immobilized After Destruction/ 60-90% ___ 1
Treatment. < 60% __ 0

If Factor 2 is not applicable, go to Pactor 3.

ii) Method of Immobilization

= Reduced mobility by containment _X o
- Reduced mobility by alternative 13
treatment technologies
Subtotal (Maximwm = S): 2
Irreversibility of Completely irreversible -
the destruction or Irreversible for most of the
treatment or hazardous wasts constituents. 3
immobilization of Irreversible for only some of the
hazardous wastae. hazardous waste constituents. o2
Reversible for most of the hazardous
waste constituents. 0

Subtotal (Maximum = $)s 2 T

TOTAL (MAXINUM = 15): L



AREA: Black Mud Pond
ALTERNATIVE: 4C

TABLE 5.7

IMPLEMENTABILITY

(Relative Weight = 15)

Analvysis Factor

Basis for Evaluation During

D

1. Technjcal Feasibilitv

a. Ability to i)
construct
technelogy.

Scere

Not difficult to construct.
No uncertainties in construction.

ii) sSomewhat difficult to construct.

No uncertainties in construction.

iii) Very difficult to construct

b. Reliability of i)

technology.
ii)
c. Schedula of i)
delays due to
technical il)
problems.
d. Need of under- i)

taking additional
remedial actijion,
if necessary. ii)

Subtotal (Maximum = 10):

Adminjistrative PFeasibililty

a. Coordination with - i)
other agencies.

ii)

iii)

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.

6

Minimal coordination is
required.

Required coordination is necrmal.

Extensive coordination is
required.

Subtotal (Maximum = 2): 0



AREA: Black Mud Pond
ALTERNATIVE: i

Analysis Factor

TABLE 5.7
{continued)

Basis for Evaluation During

D

L)

Avai

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXINUM = 15):

i)

ii)

i)

Are technologies under
consideration generally
commercially available
for the site-specific
application?

Will more than one vendor
be available to provide a
competitive bidz?

Additional equipment and
specialists may be
avajilable without
significant delay.

3

Score

Yes
No

Yes
No

Yes
No

| I



AREA: Black Mud Pond
ALTERNATIVE: 54

TABLE S$5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGs)
(Relative Weight = 10)

Basis for Evaluation During

Analysj ———DRetailed Analvsis Score
Compliance with Meets chemical specific SCGs such Yes L g
chemical~-specific as groundwater standards. No 0
SCGs. -
Compliance with Meets SCGs such as technology Yes £ 3
action-specific standards for incineration or No 0
SCGs. landfill.

: . X
Compliance with Meets location-specific SCGs Yes 3
location-specific such as Freshwater Wetlands No 0
SCGs Act.

TOTAL (Maximum = 10}: 10




&
a

AREA: Black Mud Pond
ALTERNATIVE: 5.
TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
Analysis Factor D i i Score
l. Use of the sitae Unrestricted use of the land and Yes 20
. after remediation. water. (If answer is yes, go to No X 0
the end of the Table.)
TOTAL (Maximum = 20): O
2. Human health and the i) Is the exposure to Yes X3
environment exposure contaminants via air route No 0
after the remediation. acceptable?.
ii) Is the exposure to Yes X 4
contaminants via groundwater/ No 0
surface water acceptable?
iii) 1Is the exposure to Yes £ 3
contaminants via sediments/ No Q
$0ils acceptable?
Subtotal (Maximum = 10): 10
3. Magnitude of residual i) Health risk <1 in 1,000,000 £ 5
public health risks
after the remediation. ii) Health risk <1 in 100,000 2
Subtotal (Maximum = s): 5
Magnitude of residual i) Acceptable X 5
environmental risks
after the remediation. ii) Slightly greater than 3
acceptable.
iii) sSignificant risk still exists. 0

SBubtotal (Maximum = S): 5

TOTAL (Maximum

20): 20



AREA: Black Mud Pond

ALTERNATIVE: 5a

Ana
1. Protection of

community during
remedial actions.

Subtotal (Maximum =

4):

Environmental Impacts

Subtotal (Maximum =

Time to implement
the remedy.

Subtotal (Maxiaum =

TOTAL (MAXIMUM = 10)

4):

TABLE 5.4

SHORT=-TERM EPFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

short~-term risk.

Qg;gj.lggl Anglzg;g Score

© Are there significant short- Yes X 0
term risks to the community No 4
that must be addressed? (If
answer is no, go to Factor 2.)

o Can the risk be. easily Yes X 1
controlled? No Q

o Does the mitigative effort to 'Yes 0
control risk impact the No X 2
community life-style?

3

© Are there significant short- Yes X 0
term risks to the environment No 4
that must be addressed? (If
answer is no, go to Factor 3.)

0 Are the available mitigative Yes X 3
measures reliable to minimize No 0
potential impacts?

3

© What is the required time to <2 yr. X 1
implement the remedy? >2 yr. 0

o Required duration of the €2 yr. X 1
mitigative effort to control >2 yr. 0



AREA: Black Mud Pond
ALTERNATIVE: 54
TABLE 5.5
LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
Ana i Score
1. On~site or off-site o On-site treatment* 3
treatment cr land o Off-site treatment# 1
disposal o On-site or off-site land X 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastaes.
Subtotal (Maximum = 3): O
Permanence of the <} Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No x. 0
with Section 2.1(a), (b), or
{c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial o Expected lifetime or 25=-30 yr X 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 1% yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None £ 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% 0
ii) Is there treated residual Yes 0
left at the site? (If No y 2
answer is no, go to
Factor 5.)
iii) 1Is the treated residual Yes 0
toxic? Neo 1
iv) Is the treated residual Yes 0
mebile? No 1

Subtotal (Maximum

5):



AREA:
ALTERNATIVE: 5A

Black Mud Pond

TABLE 5.5
{continued)

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

Analvysis Factor

Basis for Evaluation During

Detajled Analysis

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4)

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

10

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 "iwv"“.)

Degree of confidence that
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

Score
<5 yr. 1
>5 yr. X 0
Yes X Q
No 1

Moderate to

confident _x
Somewhat to no
confident

Minimum
Moderate
Extensive

X



AREA: Black Mud Pond
ALTERNATIVE: 54

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Waight = 15)

Basis for Evaluation During

Analysis Factor D Score
l. Volume of hazardous i) Quantity of hazardous waste 99-100% 8
waste reduced destroyed or treated. 90-99% ___ 7
(reduction in volume Immobilization technologies 80-90% ___ s
or toxicity). If do not score under Factor 1. 60-80% __ 4
Factor 1 is not .40-60% 2
applicable, go to 20-40% __ 1
Factor 2. < 20% ___ 0
ii) Are there untreated or Yes ___ 0
concentrated hazardous waste No -2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): Nia.
iii) After remediation, how is Off-site land
the untreated, residual disposal _ 0
hazardous waste material On-site land
disposed? _ , disposal
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% __ 2
of hazardous waste. Immobilized After Destruction/ 60-350% _ 1
Treatment. < 60% _x 0
If Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
-~ Reduced mobility by containment RN
- Reduced mobility by alternative _ 3
treatment technologies
Subtotal (Maximum = 5): 0
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. _ 3
immobilization of Irreversible for only some of the
hazardous wastae. hazardous waste constituents. _ 2
Reversible for most of the hazardous N
: . ) waste constituents. 0
Subtotal (Maximum = 5): 0

TOTAL (MAXIMUM = 18): 0



AREA: Black Mud Pond
ALTERNATIVE: 54

Analysis FPactor

1.

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During
D . .

Technical Feasibility

a. Ability to
construct
technology.

b. Reliability of
technology.

c. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10):

i) Not difficult to construct.
No uncertainties in construction.

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

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

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

ii) Somewhat reliable in meeting the
specified 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.

8

Admini . F {bilill

a. Coordinaticn with
other agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

1

Score




AREA:

Black Mud Pond

ALTERNATIVE: 5a

— Analysis Factor

3.

Avajlabjility of Services
and Materials

a. Availability of
prospective
technologies.

i)

ii)

b. Availability of i)

necessary
eguipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 18):

TABLE 5.7
{continued)

Basis for Evaluation During

Score

Are technologies under
consideration generally
commercially available
for the site-specific
applicatioen?

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

Additional equipment and
specialists may be
available without
significant delay.

3

12

Yes
No

Yes

No

Yes
No

| -

s



1.

AREA: Black Mud Pond
ALTERNATIVE: 5B

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGs)
(Relative Weight = 10)

Basis for Evaluation During

__Analysis Factor Detailed Analysigs Score
Compliance with Meets chemical specific SCGs such Yes N g
chemical-specific as groundwater standards. No 0
SCGs.

Compliance with Meets SCGs such as technology Yes X3
action-specific standards for incineration or No 0
SCGs. ~ landfill.

Compliance with Meets location-specific SCGs Yes X 3
location-specific such as Freshwater Wetlands No 0
S5CGs Act.

TOTAL (Maximum = 10): 10



AREA: Black Mud Pond
ALTERNATIVE: 5B

TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluatiocn During

Analysigs Factor D

1.

Score

Use of the site Unrestricted use of the land and
after remediation. water. (If answer is yes, go to
the end of the Tabla.)

TOTAL (Maximum = 20): 20

Human health and the i) 1Is the exposure to

environment exposure contaminants via air route
after the remediation. acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to
contaminants via sediments/
soils acceptable?

Subtotal (Maximum = 10):

Magnitude of residual i) Health risk
public health risks

Yes
No

Yes

No

Yes
No

Yes
No

<1 in 1,000,000

after the remediation. ii) Health risk £1 in 100,000

Subtotal (Maximum = S):

Magnitude of residual i) Acceptable
environmental risks

after the remediation. ii) Slightly greater than
acceptable.

iii) significant risk still exists.
Subtotal (Maximum = $):

TOTAL (Maximum = 20): 20

[

||



AREA:
ALTERNATIVE: 5B

Black Mud Pond

— Analvsis Factor

1. Protection of

community during
remedial actions.

Subtotal (Maximum =

Subtotal (Maximum =

Time to implement
the remedy.

Subtotal (Maximum =

TOTAL (MAXIMUM = 10)

4):

Environmental Impacts

TABLE 5.4

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

Detajled Analvysis Score

© Are there significant short- Yes X 0
term risks to the community No 4
that must be addressed? (If
answver is no, go to Factor 2.)

© Can the risk be easily Yes A |
controlled? No 0

o Does the mitigative effort to Yes 0
control risk impact the No ¥ 2
community life-style?

3

© Are there significant short- Yes X 0
term risks to the environment No 4
that must be addressed? (If
answer is no, go to Factor 3.)

o] Are the available mitigative Yes X 03
measures reliable to minimize No 0
potential impacts?

3

o What is the required time to €2 yr. X 1
implement the remedy? >2 yr. 0

o Required duration of the €2 yr. X 1
mitigative effort to control >2 yr. 0
short-term risk.

2
8



AREA: Black Mud Pond
ALTERNATIVE: 55

Analysis Factor

TABLE 5.5

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

Basis for Evaluation During

Subtotal (Maximum = 5): 5

_Detailed Analysis Score
1. On-site or off-site o On-site treatmentw 3
treatment or land o] Off-gsite treatment+* 1
disposal 0 On-site or off-site land ¥ 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 0
2. Permanence of the o Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No y 0
with Section 2.1(a), (b), or
(). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): Q
Lifetime of remedial o Expected lifetime or 25=-30 yr X 13
actions., duration of effectiveness 20=-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3):
Quantity and nature i) Quantity of untreated None X 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% 0]
ii) Is there treated residual Yes 0
left at the site? (If No o2
ansvwer is no, go to
Factor 5.)
1ii) Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? No 1



AREA: Black Mud Pond
ALTERNATIVE: 53

TABLR 5.5
(continued)

LONG-TERM EFFECTIVENESS AND PERMANENCE

Analysis Factor

(Relative Weight = 15)

Basis for Evaluation During

5. Adequacy and
reliability of
controls.,

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

Detailed Apalysis

i) oOperation 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
controls can adequately
handle potential prcblems.

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

11

Score
<5 yr. X 1
>5 yr. 0]
Yes ¥ 0
No 1

Moderate to

confident _x
Somewhat to no
confident _

Minimunm
Moderate
Extensive

|



AREA: Black Mud Pond
ALTERNATIVE: 5B

TABLE S.¢

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99~-100% 8
waste reduced destroyed or treated, 90-99% 7
(reduction in volume Immobilization technologies 80-90% _ &
or toxicity). If do not score under Factor 1. 60-80%y _ 4
Factor 1 is not .40-60% 2
applicable, go to 20-40%y _ 1
Factor 2. < 208 __ o
ii) Are there untreated or Yes 0
concentrated hazardous waste No 2
produced as a result of (i)?
. If answer is no, go to Factor 2.
Subtotal (Hq?i?un If subtotal = 10, go to Pactor 3.
- 10’: Noa A,
iii) After remediation, how is Off-site land
the untreated, residual disposal __ o
hazardous waste material On-site land
disposed? disposal __
Off-site
destruction
Or treatment
2
Reduction in mobility 1) Quantity of Available Wastes 90-100% 2
of hazardous waste. Immobilized After Destruction/ 60-90% _ 1
Treatment. < 60% X o0
If Pactor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
~ Reduced mobility by containment X o
= Reduced mobility by alternative 3
0 treatment technologies
Subtotal (Maximum = 5):
Irreversibility of Completely irreversible __ 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents, 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. : 2
Reversible for most of the hazardous
waste constituents. R

Subtotal (Maximum = 5):

TOTAL (MAXIMUM = 15): 0

————



AREA: Black Mud Pond
ALTERNATIVE: 5B

TABLE 5.7

IMNPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor Retajled Analvysis
1. Technical Feasjibility
a. Ability to i) Not difficult to construct.
construct No uncertainties in construction.
technology.

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

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

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

ii) somewhat reliable in meeting the
specified process efficiencies
or performance goals.

€. Schedule of i) Unlikely
delays due to
technical ii) Somewhat likely
problems.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) some future remedial actions

may he necessary.
Subtotal (Maximum = 10): 9
Adminis

a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): !




ARPA: Black Mud Pond
ALTERNATIVE: 5B

TABLE 5.7
(continued)

Basis for Evaluation During

Ana Score
3. Avajlability of Services

and Materials

a. Availability of i) Are technologies under Yes X 1
prospective consideration generally . No 8]
technologies. commercially available

for the site-specific
application?

ii) wWill more than one vendor Yes X 1
be available to provide a No 0
competitive bid?

b. Availability of i) Additional equipment and Yes X1
necessary specialists may be No 0
equipment and available without
specialists. significant delay.

Subtotal (Maximum = 3): 3

TOTAL (MAXIMUM = 15): 13



AREA: Black Mud and
ALTERNATIVE: 6A

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

BTANDARDS CRITERIA AND GUIDELINES (8CGs)
{(Relative Weight = 10)

Basis for Evaluation During

Ana i Detajled Analyvysis
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
5CGs.

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
5CGs Act. :

TOTAL (Maximum = 10): 10

Score
Yes X
No
Yes X
No
Yes X
No



AREA: Black Mud Pond
ALTERNATIVE: 64

TABLE 5.3

PROCTECTION OF HUMAN HEALTH AND THR ENVIRONMENT
(Relative Weight = 20)

Bagis for Evaluation During

Analysis Factor D Score

1. Use of the site Unrestricted use of the land and Yes 20

after remediation. water. (If answer is yes, go to No N0
the end of the Table.)
TOTAL (Maximum = 20):

2. Human health and the i) Is the exposure to Yes X 3
environment exposure contaminants via air route Nao 0
after the remediation. acceptable?

ii) Is the exposure to Yes X 4
contaminants via groundwater/ No 0
surface water acceptable?
iii) 1Is the exposure to Yes X 3
contaminants via sediments/ No 0
Soils acceptable?
Subtotal (Maximum = 10): 10

3. Magnitude of residual i) Health risk <1 in 1,000,000 X 5
public health risks
after the remediation. ii) Health risk <1 in 100,000 2
Subtotal (Maximum = S): 5
Magnitude of residual 1) Acceptable X 5
environmental risks
after the remediation. ii) Slightly greater than 3

acceptable,
iii) significant risk still exists. 0

Subtotal (Maximum = 5): 5

TOTAL (Maximum = 20): 20




2.

AREA: Black Mud Pond

ALTERNATIVE: 6A

Analysis Fa

1. Protection of

community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time tec implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXINUM = 10):

TABLE 5.4

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation buring

— Detailed Analvsgis Score

o Are there significant short- Yes 0
term risks to the community No 4
that must be addressed? (If
answer is no, go to Factor 2.)

© Can the risk be easily Yes 1
controlled? No 0

o Does the mitigative effort to Yes __ 0
control risk impact the No 2
community life-style?
4

0 Are there significant short- Yes 10
tern risks to the environment No 4
that must be addressed? (If
answer is no, go to Factor 3.)

¢ Are the avajilable mitigative Yes X3
measures reliable to minimize No 0
potential impacts?
3

0 What is the required time to <2 yr. 1
implement the renedy? >2 yr. 0

© Required duration of the €2 yr. X1
mitigative effort to control >2 yr. Q

short-tera risk.



AREA: Black Mud Pond

ALTERNATIVE: .
TABLE 5.5
LONG~TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
Analysis Factor D i Score
1. On-site or off-site o On-site treatment+* 3
treatment or land Q Off-site treatment* 1
disposal O On-site or off-site land ¥
disposal
*Treatment is defined as destruction or ‘'separation/treatment or
solidification/chemical fixation of inorganic wastas.
Subtotal (Maximum = 3): 0
2. Permanence of the © Will the remedy be classified Yes
remedial alternative. as permanent in accordance No X
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial © Expected lifetime or 25=30 yr X 13
actiocns. duration of effectiveness 20-25 yr 2
of the remedy. 15=-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None 3
of waste or residual hazardous waste left at £ 25% 2
left at the site the sita. 25=-50% 1
after remediation. > 50% X 0
ii) Is there treated residual Yes 0
left at the site? (If No X 2
answer is no, go to
Factor 5.)
iii) 1Is the treated residual Yes o]
toxic? No 1
iv) Is the treated residual Yes
mobile? No

Subtotal (Maximum = S): 2



AREA: Black Mud Pond
ALTERNATIVE: 6a

TABLE 5.5
(continued)

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

Basis for Evaluation During

Analysis Factor Detajiled Analvsis Score
5. Adegquacy and i) oOperation and maintenance <5 yr. 1
reliability of required for a period of: >5 yr. _X O
controls. '
ii) Are environmental controls Yes _x_ 0
required as a part of the No _ 1

remedy 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).

Subtotal (Maximum = 4): 2

TOTAL (MAXIMUM = 15): Z

Moderate to ve
confident _x
Somewhat to nc
confident ___

Minimum
Moderate ¥
Extensive



AREA: Black Mud Pnd
ALTERNATIVE: 64

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous 1) Quantity of hazardous waste 99~100% __ &8
waste reduced destroyed or treated. 90-99% __ 7
(reduction in volume Immobilization technologies 80-90% _ 6
or toxicity). If do not score under Factor 1. 60-80% __ 4
Factor 1 is not .40-60% __ 2
applicable, go to 20-40% __ 1
Factor 2. < 20% __ 0
ii) Are there untreated or Yes o
concentrated hazardous waste No - 2

produced as a result of (1)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): N,A.
iii) After remediation, how is
the untreated, residual
hazardous waste materiail
disposed?

Qff~site land
disposal ___ o
On-site land
disposal ___
Off-site
destruction
or treatment

—

Reduction in mobility i) Quantity of Available Wastes 90-100% _ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% _X o
If Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
=~ Reduced mobility by containment _X o0
= Reduced mobility by alternative ___ 3
treatment technologies
Subtotal (Maximum = S$): 0
Irreversibility of Completely irreversible __5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous wasta. hazardous waste constituents. 2
Reversible for most of the hazardous
waste constituents. X0
Subtotal (Maximum = s5); 0

TOTAL (MAXIMUM = 1S): 0



AREA: Black Mud Pond

ALTERNATIVE: 6A

Analysis Facter

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

1. Technical Feasgibility

a. Ability to
construct
technology.

b. Reliability of
technology.

€. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Mazimum = 10):

Detajled Analvsis

i) Not difficult to construct.

No uncartainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

8

Administrative Feasibililty

a. Coordination with
other agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Score
X 3
2
1
3
X 2
X 2
1
2
Xoq
2
v 1

0



AREA:

Black Mud Pond

ALTERNATIVE: 64

_ Analvsis Fagtor

3.

Avajlability of Services
and Materijals

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

i)

ii)

i)

TABLE 5.7
{continued)

Basis for Evaluation During

Are technologies under
consideration generally
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
available without
significant delay.

12

Score

Yes
No

Yes

Neo

Yes
No

| |-



AREA: Black Mud Pond
ALTERNATIVE: 68

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK BTATE

STANDARDS CRITERIA AND GUIDELINES (8CGs)
(Relative Weight = 10)

Basis for Evaluation During

Analysj ——  DRetajled Apalvsigs Score
Compliance with Meets chemical specific SCGs such Yes X
chemical-specific as groundwater standards. No
S5CGs.

Compliance with Meets SCGs such as technology Yes X
action-specific standards for incineration or No

SCGs. landfill.

Compliance with Meets location~specific scGs Yes X
location-specific such as Freshwater Wetlands No

SCGs Act.

TOTAL (Maximum = 10): 10




AREA:

ALTERNATIVEB: 43

Black Mud Pond

TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Analysis Factor

1.

(Relative Weight = 20)

Basis for Evaluation During
D .

Use of the site
after remediation.
TOTAL (Maximum = 20):
Human health and the

environment exposure
after the remediatic-.

Subtotal (Maximum = 10)
Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = S):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = $):

TOTAL (Maximum = 20):

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

20

i) 1Is the exposure to
contaminants via air route
acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to
contaminants via sediments/
soils acceptable?

i} Health risk

ii) Health risk

i) Acceptable

ii) slightly greater than
acceptable.

iii) significant risk still exists.

20

Score

Yes

_NQ

Yes
No

Yes
No

Yes
No

<1 in 1,000,000

<1 in 100,000

O

(%]



AREA: Black Mud Pond
ALTERNATIVE: 4B

—Analvsis Factor
1. Protection of

community during
remedial actions.

SBubtotal (Maximum = 4):

2. Environmental Impacts

S8ubtotal (Maximum = 4¢):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUM = 10):

TABLE 5.4

SHORT-TERM EFPECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

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

Can the risk be easily
controlled?

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

Q

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

Are the avajilable mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

8

Score
Yes o]
No _ 4
Yes 1
No 0
Yes 0
No 2
Yes X 0
No 4
Yes X 3
No o)
<2 yr. 1
>2 yr. X 0
£2 yr. X 1
>2 yr. 0



AREA: Black Mud Pond
ALTERNATIVE: 6B

TABLE 5.5

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

Basis for Evaluation During

— . Analyvsis Factor D

1.

Score
On-site or off-site o On-site treatmentw 3
treatment or land o Off-site treatment+ 1
disposal © On-site or off-site land X 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 0
Permanence of the © Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No X 0
with Section 2.1(a), (b), or
(¢). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial 0 Expected lifetime or 25-30 yr X 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15=20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreatead None 3
of waste or residual hazardous waste left at < 25% 2
left at the site the sits. 25-50% 1
after remediation. > 50% X 0
ii) Is there treated residual Yes 0
left at the site? (If No X _ 2
answer is no, go to
Factor 5.)
iii) 1Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? No 1

Subtotal (Maximuam = S$): 2



AREA: Black Mud Pond
ALTERNATIVE: 3

TABLE 5.5
(continued)

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

Basis for Evaluation During

Analysis Factor — . Detailed Analyvsis Score
5. Adequacy and i} Operation and maintenance <S yr. _ 1
reliability of required for a period of: >5 yr. _X_ 0
controls,

ii) Are environmental controls Yes X 0
required as a part of the No 1
remedy to handle potential
problems? (If answer is
no, go to "ivn,)

iii) Degree of confidence that Moderate to
controls can adequately confident
handle potential problens. Somewhat to nc

confident __

iv) Relative degree of long- Minimum
term monitoring required Moderate _y
(compare with other Extensive __

remedial alternatives).

Subtotal (Maximum = 4): 2

TOTAL (MAXIMUM = 15): 7



AREA: Black Mud Pond
ALTERNATIVE: 3

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During
Analvsi i i

Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% ___ 8
waste reduced destroyed or treated. 80-99%y __ 7
{reduction in volume Immobilization technologies 80-90% __ &
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not . 40-60% _ 2
applicable, go to 20-40% _ 1
Factor 2. < 208 ____ o0
ii) Are there untreated or Yes __ 0
concentrated hazardous waste - No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): N.A,
iii) After remediation, how is Off-site land
the untreated, residual dispesal _ 0
hazardous waste material On-site land
disposed? disposal _
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% ___ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% X o
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
- Reduced mobility by containment X o
= Reduced mobility by alternative 3
g Ytreatment technologies
Subtotal (Maximum = S):
Irreversibility of Completely irreversible -5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. _ 2
Reversible for most of the hazardous ¥
waste constituents. 0

Subtotal (Maximum = §): 0 —_—

TOTAL (MAXIMUM = 15): 0



AREA: Black Mud Pond

ALTERNATIVE: 63

‘ Analysis Factor

TABLE S.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

Detajled Analysis

1. Technjcal Feasibility

a. Ability to
construct
technology.

b. Reliability of
technology.

C. Schedule of
delays due to
technical
preoblems.

d. Need of under-

taking additional

remedial action,
if necessary.

Subtotal (Maximum =

10):

Score

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

10

Administrative Feasibililty

a. Coordination with

other agencies.

Subtotal (Maximum =

2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.




AREA:

Black Mud Pond

ALTERNATIVE: 6B

_ Analysis Factor
3. Avajlability of Services
and Materialg
a. Availability of i)
prospective
technologies.
ii)
b. Availability of i)
necessary
equipment and
specialists.

Subtotal {Maximum = 3):

TABLE 5.7
{continued)

Basis for Evaluation During

Are technologies under
consideration generally
commercially available
for the site-specific
application?

Will more than one vendor
be avajilable to provide a
competitive bid?

Additional equipment and
specialists may be
available without
significant delay.

3

TOTAL (MAXIMUM = 185): 14

Score
Yes X 1
No 0
Yes X 1
No Q
Yas X 1
No 0



AREA: Black Mud Pond
ALTERNATIVE: -

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
S8TANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation During

— Analvsis Factor Detailed Analysis =~
1. Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
5CGs. o
2. Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs, landfill.
3. Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
5CGs Act.
10

TOTAL (Maximum = 10):

Yes
No

Yes
No

Yes
No

i

||><



AREA: Black Mud Pond
ALTERNATIVE: 7

TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
Analysis Factor D i i

1.

Use of the site
after remediation.

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

TOTAL (Maximum = 20): 20

Human health and the i) Is the exposure to

environment exposure . contaminants via air route
after the remedjation. acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) Is the exposure to
contaminants via sediments/
soils acceptable?

Bubtotal (Maximum = 10):

Magnitude of residual i) Health risk
public health risks

after the remediation. ii) Health risk

Bubtotal (Maximum = 5):

Magnitude of residual i) Acceptable
environmental risks

after the remediation. ii) Slightly greater than
acceptable.

iii) sSsignificant risk still exists.

Bubtotal (Maximum = 5):

TOTAL (Maximum = 20): 20

Yes
No

Yes

No

Yes
No

Yas
No

<1 in 1,000,000

<1 in 100,000

Ay

[



AREA: Black Mud Pond
ALTERNATIVE: 7

TABLE 5.4

BHORT-TERM EFFECTIVENESS

Analvsis Factor

(Relative Weight = 10)

Basis for Evaluation During

Detailed Analysis

l. Protection of o

community during
remedial actions.

Bubtotal (Maximum = 4):

2. Environmental Impacts o

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

Can the risk be easily
controlled?

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

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?

o
Subtotal (Maximum = 4):
3. Time to implement o
the remedy.
o

Subtotal (Maximum = 2):

What is the required time to
implement the remedy?

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

TOTAL (MAXIMUM = 10):

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

<2 yr.
>2 yr.

<2 yr.
>2 yr.

ore



AREA: Black Mud Pond
ALTERNATIVE: 7

TABLE 5.5%

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

Basis for Evaluation During

— —_Apnalysis Factor 0 Detajled Apalysis = . Score
1. On-site or off-site o On-site treatmentw X 3
treatment or land o Off-site treatment* 1
disposal 0 On-site or off-site land 0
disposal

*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.

SBubtotal (Maximum = 3):

2. Permanence of the o Will the remedy be classified Yes X 3
remedial alternative. as permanent in accordance No 0
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 3
3. Lifetime of remedial o0 Expected lifetime or 25-30 yr ¥ 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
4. Quantity and nature i) Quantity of untreated None X 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. : > 50% 0
ii) Is there treated residual Yes ___ 0
left at the site? (If No X 2
answer is no, go to
Factor 5,)
iii) 1Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? - No 1

Subtotal (Maximum = 5):



AREA:
ALTERNATIVE: 7

Black Mud Pond

TABLE 5.5
{continued)

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

Analysis Factor

Basis for Evaluation During

Retalled Analysig

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

2

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
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

16

Sgore
<5 yr. 1
>S5 yr. x 0
Yes X 0
No 1

Moderate tox
confident 1
Somewhat to not

confident 0
Minimum 2
Moderate ¥ 1
Extensive 0



AREA: Black Mud Pond
ALTERNATIVE: 7

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

— —Analysis Factor Detailed Analysis — Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% 8
waste reduced destroyed or treated. 90-99% ~X 7
(reduction in volume Immobilization technologies 80-90% _ &
or toxicity). If do not score under Factor 1. 60-80% 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% __ 1
Factor 2. < 208 __ o
ii) Are there untreated or Yes X o
concentrated hazardous waste - No 2

produced as a result of (i)?

If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10} 8

iii) After remediation, how is Off-gsite land
the untreated, residual disposal __ 0
hazardous waste material On-site land
disposed? disposal X .
off-gite
destruction
or treatment
__2
2. Reduction in mobility i) Quantity of Available Wastes 90-100% _ X 2
of hazardous waste. Immobilized After Destruction/ 60-90% _ 1
Treatment. < 60% ___ 0

If Factor 2 is not applicable, go to Factor 3.

ii) Method of Immobilization

= Reduced mobility by containment _Xx o0
= Reduced mobility by alternative __3
treatment technologies
Subtotal (Maximum = $): 2
Irreversibility of Completely irreversible ___ 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. -3
immobilization of Irreversible for only some of the
- hazardous waste, hazardous waste constituents. X2
Reversible for most of the hazardous
waste constituents. v

Bubtotal (Maximum = §): 2 -

TOTAL (MAXIMUM = 15): 12



ARPA: Black Mud Pond
ALTERNATIVE: 7

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

— Analysis Factor D
1. echni Fe
a. Ability to i) Not difficult to construct.
construct No uncertainties in construction.
technology.

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

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

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

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

C. Schedule of i) Unlikely
delays due to
technical ii) Somewhat likely
problenms.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) Some future remedial actions

may be necessary.

Subtotal (Maximum = 10): 6

Administrative Feagibililty

a. Coordination with ' 'i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): 0



AREA: Black Mud Pond
ALTERNATIVE: 7

TABLE 5.7
{continued)

Basis for Evaluation During

— —Analysis Factor ——— Detajled Apalysis — Score

3. Av ili vice

and Materjals

a. Availability of i) Are technologies under Yes “E_ 1
prospective consideration generally No __ 0
technologies. commercially available

for the site-specific
application?

ii) Will more than one vendor Yes X 1
be available to provide a No ___ 0
competitive bid? '

b. Availability of i) Additional equipment and Yes X 1
necessary specialists may be No __ 0
equipment and available without
specialists. significant delay.

Subtotal (Maximum = 3): 3

TOTAL (MAXIMOUM = 1S5): 9
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AREA: Landfill
ALTERNATIVE: 1B

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGS)
(Relative Weight = 10)

Basis for Evaluation During

Ana i e Detailed Analvsis
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.

SCGs.

compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
SCGs Act.

TOTAL (Maximum = 10): 10

———

Score

Yes
No

Yes
No

Yes
No

FoT

HNis

F =Y



AREA: Landfill
ALTERNATIVE: 1B

1.

PROTECTION

Analysis
Use of the site
after remediation.
TOTAL (Maximum = 20):
Human health and the

environment exposure
after the remediaticn.

Subtotal (Maximum = 10):
Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = 5):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = §):

TOTAL (Maximum = 20):

i) Health risk
ii) Health risk

ii11)

TABLE S$.3

OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

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

0

i) 1Is the exposure to
contaminants via air route
acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to
contaminants via sediments/
soils acceptable?

10

—_——

i) Acceptable
ii) slightly greater than

acceptable.

5

20

Significant risk still exists.

<1 in 1,000,000

<1 in 100,000

Score
Yes 20
No X 0
Yes X 3
No 0
Yes X 4
No 0
Yes X 3
No 0
¥ 5
2
X 5§
3
0



AREA: Landfill
ALTERNATIVE: 1B

Analysis Factor

TABLE S.4
SHORT~-TERM EFFECTIVENERSS
(Relative Weight = 10)

Basis for Evaluation During
D .

2.

1.

Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maxzximum = 2):

TOTAL (MAXIMUM = 10):

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

© Can the risk be easily
controlled?

© Does the mitigative effort to
control risk impact the
community life-style?

4

© Are there significant short-
tern risks to the environment
that nust be addressed? (If
answver is no, go to Factor 3.)

© Are the available mitigative
measures reliable to minimize
potential impacts?

4

o What is the required time to
implement the remedy?

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

2

10

Score
Yes Q
No ¥4
Yes 1
No 0
Yes 0
No 2
Yes 0
No X4
Yes 3
No o
<2 yr. X 1
>2 yr. 0
€2 yr. X 1
>2 yr. 0



AREA: Landfill
ALTERNATIVE: 18

analysis Factor
1.

TABLE 5.5

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

Basis for Evaluation_During

Cn-site or off-site o On-site treatment»*

treatment or land 0o Off-site treatment»

disposal © On-site or off-site land
disposal

*Treatment is defined as destruction or separation/treatment or

solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3): 0

Permanence of the © Will the remedy be classified
remedial alternative. as permanent in accordance
with Section 2.1(a), (b), or

(¢). (If answer is yes, go to
Factor 4.)

Subtotal (Maximum = 3): 0

Lifetime of remedial © Expected lifetime or
actions. duration of effectiveness
of the remedy.

Subtotal (Maximum = 3): 3

Quantity and nature i) Quantity of untreated

of waste or residual hazardous waste left at
left at the site the site.

after remediation.

ii) Is there treated residual
left at the site? (If
answer is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile?

Subtotal (Maximum = $): 2

Score
3
_ 1
X 0
Yes 3
No X 0
25=30 yr X 13
20=-25 yr 2
15=20 yr 1
< 15 yr Q
None 3
£ 25% 2
25=50% 1
> 50% x. 0
Yes 0
No ¥ 2
Yasg 0
No -1
Yes -0
No 1



AREA: Landfill
ALTERNATIVE: 1B

TABLE S.5
(continued)

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

Analysis Factor

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXINUM = 15):

ii)

iii)

iv)

2

7

Basis for Evaluation During

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
remedy to handle potential
problems? (If ansver is
no, go to "iv".)

Degree of confidence that
controls can adequately
handle potential problens.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

$core
<5 yr. 1
>5 yr. X 0
Yes X 0
No 1

Moderate to

confident X 1
Somewhat to not
confident __ ¢

Minimum
Moderate
Extensive

X

Y R



AREA: Landfill
ALTERNATIVE: 1B

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-~100% __ 8
waste reduced destroyed or treated. 80-99% 7
(reduction in volume Immobilization technologies 80-90% _ s
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% __ 1
Factor 2. < 208 _ o0
ii) Are there untreated or Yes _ o0
concentrated hazardous waste No 2
produced as a result of (i)?
If ansver is no, go to Factor 2.
Subtotal (Maxzimum If subtotal = 10, go to Factor 3.
= 10): N A,
iii) After remediation, how is Off-site land
the untreated, residual disposal __ o
hazardous waste material Cn-site land
disposed? disposal ____
Off-site
destruction

or treatment
2

Reduction in mobility i) Quantity of Available Wastes 90-100% __ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. | < 60% X O

If Pactor 2 is not applicadle, go to Pactor 3.

1i) Method of Immobilization

= Reduced mobility by containment _x o
= Reduced mobility by alternative 3
treatasent technologies
Subtotal (Maximum = 3): 0
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 1
immobilization of Irreversible for only some of the
hazardous wastas. hazardous waste constituents. 2
] Reversible for most of the hazardous
waste constituents. 20

Subtotal (Maximum = S): _JL__ o

TOTAL (MAXINUN = 15): 0



AREA: Landfill
ALTERNATIVE: 1B

Arnalysis Factor

TABLE 3.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation'During
b .

1. Technjcal Feasibility

a. Ability to
construct
technology.

b. Reliability of
technology.

€. Schedule of
delays due to
technical
problems.

d. Need of under-

taking additional

remedial action,
if necessary.

Subtotal (Maximum = 10):

i) Not difficult to construct.
No uncertainties in constructiocon.

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

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

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

ii) Somewhat reliable in meeting the
specified 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.

9

Administrative Peagibililty

a. Coordination with

other agencies.

Subtotal (Maxzimum =

2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

2

Score




AREA: Landfill
ALTERNATIVE: 1B

Basis for Evaluation During

TABLE 5.7
{continued)

D

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 13):

ii)

i)

Are technologies under
consideration generally
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
avajilable without
significant delay.

14

—_SGore
Yes Ly
No 0
Yes ¥ 1
No 0
Yes X 1
No 0



AREA: Landfill
ALTERNATIVE: ZA

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

{Relative Weight = 10)

Basis for Evaluation During

Ana i I Detailed Analvsis Score
Compliance with Meets chemical specific SCGs such Yes X 4
chemical-specific as groundwater standards. No 0
SCGs.

Compliance with Meats SCGs such as tochnology' Yes X 3
action-specific standards for incineration or No 0
SCGs. landfill.
Compliance with Meets location-specific ScCGs Yes £ 3
location-specific such as Freshwvater Wetlands No 0
5CGs Act.

10

TOTAL (Maximum = 10):




AREA: Landfill
ALTERNATIVE: 2A

1.

TABLE 5.3
PROTECTION OF HUMAM HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
Analysi

Score
Use of the site Unrestricted use of the land and Yes ___ 20
after remediation. water. (If answer is yas, go to No x_ 0
the end of the Table.)
0
TOTAL (Maximum = 20):
Human health and the i) 1Is the exposure to Yes X 3
environment exposure contaninants via air route No 0
after the remediation. acceptable?
ii) Is the exposure to Yes X 4
contaminants via groundwater/ No 0
surface wvater acceptable?
iii) 1Is the exposure to Yes X 3
contaminants via sediments/ No 0
soils acceptable?
Subtotal (Maximum = 10): 10
Magnitude of residual i} Health risk <1 in 1,000,000 x5
public health risks
after the remediation. ii) Health risk <1 in 100,000 2
Subtotal (Maximum = §): 3
Magnitude of residual i) Acceptable X 5
environmental risks
after the remediation. ii) Slightly greater than 3
acceptable.
ii1i) significant risk still exists. 0

Subtotal (Maximum = 5) 3

TOTAL (Maximum = 20): 20



AREA: Landfill
ALTERNATIVE: 2a

TABLR S.4

SHORT~-TERN EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

analysis Factor _Detajled Analysis

2.

1.

Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal {(Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXINUX = 10)t

o

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

Ccan the risk be easily
controlled?

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

o

Are there significant short-
tern risks to the environment
that must be addressed? (If
ansver is no, go to Factor 3.)

Are the available mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

7

Score
Yes Lo
No 4
Yes 1
No y O
Yes 0
No x 2
Yes X 0
No 4
Yes v 3
No 0
<2 yr. 7 1
>2 yr. 0
<2 yr. ¥ 1
>2 yr. 0



AREA: Landfill
ALTERNATIVE: ZA

1.

TABLE S$.5

LONG-TERM EFFPECTIVENESS AND PERMANENCE

Ana i I

(Relative Weight = 15)

Basis for Evaluation During
D

On-site or off-sgite
treatment or land
disposal

o On-site treatment®*

o Off-asite treatment*»

o On-site or off-site land
disposal

*Treatment is defined as destruction or separation/treatnment or
solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3):

Permanence of the
remedial alternative.

Subtotal (Maximum = 3):

Lifetime of remedial
actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual
left at the site
after remediation.

Subtotal (Maximum = 5):

1

© Will the remedy be classified
as permanent in accordance
with Section 2.1(a), (b), or
(¢). (If answver is yes, go to
Factor 4.)

o Expected lifetime or
' duration of effectiveness
of the remedy.

1) Quantity of untreated
hazardous waste left at
the site.

ii) Is there treated residual
left at the site? (If
answver is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile?

5

Score

- 3

X 1

___ 0

Yes 3
No X 9
25=30 yr X 3
20-25 yr 2
15-20 yr 1
< 15 yr 0
Nonea X 3
< 25% 2
25-50% 1
> 50% 0
Yes 0
No v 2
Yas 0
No 1
Yes __ 0
No 1



AREA: Landfill
ALTERNATIVE: 5,

TABLE 5.5
(continued)

LONG-TERM EPFECTIVENESS AND PERMANENCE

Analysis Factor

5. Adeguacy and
reliability ot
controls,

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

(Relative Weight = 15)
Basis for Evaluation During

i) Operation and maintenance
reqqircd 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
controls can adequately
handle potential problems.

iv) Relative degres of long-
term monitoring required
(compare with other
remedial alternatives).

4

13

Score
<5 yr. X 1
>5 yr. 0
Yes X 0
No 1
Moderate to

confident X 1
Scmewhat to not
confident _

Minimum
Moderate
Extensive

I‘/C

0]

2
1
0



AREA: Landfill
ALTERNATIVE: 24

TABLE 5.6

REDUCTION CF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% _ 8
waste reduced destroyed or treated. 90-99% x 7
(reduction in volume Immobilization technologies 80-30% _ &6
or toxicity). If do not score under Factor 1. 60-80% 4
Factor 1 is not 40-60% __ 2
applicable, go to 20-40% __ 1
Factor 2. < 20% ___ 0
ii) Are there untreated or Yes X ¢
concentrated hazardous waste . No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (nax%rul If subtotal = 10, go to Pactor 3.
= 10):
iii) After remediation, how is Off-site land
the untreated, residual disposal _,; o
hazardous waste material On-site land
disposed? disposal __
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% __ 2
of hazardous wastae. Imnobilized After Destruction/ 60-90% x 1
Treatment. < 60% _ o
If Factor 2 is not applicable, go to PFactor 3.
ii) Method of Immobilization i
= Reduced mobility by containment X 0
= Reduced mobility by alternative —_ 13
treataent technologies
Subtotal (Maximum = S): 1
Irreversibility of Completely irreversible -
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous wastae. hazardous waste constituents. X2
Reversible for most of the hazardous
waste constituents. 0
Subtotal (Maximum = 5): 2

TOTAL (MAXINUM = 15): 10



AREA: Landfill
ALTERNATIVE: 2,

TABLE 5.7

IMPLENENTABILITY
(Relative Waight = 15)

Basis for Evaluation During

Ana i Detailed Analvsis Score
1. Technjcal Feasibility
a. Ability to i) Not dAifficult to construct.
construct No uncertainties in construction.
technology.

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

iii) vVery difficult to construct :
and/or significant uncertainties
in consatruction.

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

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

c. Schedulae of i) Unlikely
delays dus to
technical ii) Somewhat likely X
problems.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action, _
if necessary. ii) Some future remedial actions X

may be necessary.

Subtotal (Maxzimum = 10): 5

Adminjstrative Feasibililty
a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): 0



AREA:

Landfill

ALTERNATIVE: 2A

Analysis Factor

3.

TABLE 5.7
{(continued)

Basis for Evaluation During

D

Avajlability of Services
and Materials

a. Availability of
prospective
technologies.

i)

ii)

b. Availability of i)

necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15)1

6

1

Are technologies under
consideration generally
commercially available
for the site-specific
application?

Will more than one vendor
be avajilable to provide a
competitive bid?

Additional equipment and
specialists may be
available without
significant delay.

Sgore
Yes
No ¥
Yes X
No
Yes
No X



AREA: Landfill
ALTERNATIVE: A

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROFRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation During

Analys] —  Detajled Analvsis ===
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
5CGs.

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.
Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
5CGs Act.

10

TOTAL (Maximum = 10):

Score
Yes X
No
Yes X
No
Yes X
No



AREA: Landfill
ALTERNATIVE: 3A

TABLE 5.3

PROTECTION OF HUMAMN EEALTE AND THE ENVIRONMENT

Analysis Factor

1.

(Relative Weight = 20)

Basis for Evaluation During

Use of the site
after remediation.

TOTAL (Maximum = 20):
Human health and the

environment exposure
after the remediation.

Subtotal (Maximum = 10):

Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = 5):
Magnitude of residual

envircnmental risks
after the remediation.

Subtotal (Maximum = 5);

TOTAL (Maximum = 20):

i) Health risk
ii) Health risk

Detailed Apalysis

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

0

i) 1Is the exposure to
contaminants via air route
acceptable?.

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) Is the exposure to

contaminants via sediments/
soils acceptable?

—_l

5

i) Acceptable
ii) slightly greater than

acceptablae.

i1ii) significant risk still exists.

5

20

Score

Yes 20
No ¥ 0

Yes g

No 0

Yes X 4

No 0

Yes X 3

No __ 0

<1 in 1,000,000 X 5
<1 in 100,000 2
X 5

_ .3

0]



AREA: Landfill
ALTERNATIVE: 34

Analysis Facter

2.

1. Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXINUM = 10):

TABLE 5.4

SHORT~-TERM EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

Score

© Are there significant short- Yes ji_ Q
term risks to the community No 4
that nust be addressed? (If
answer is no, go to Factor 2.)

© Can the risk be easily Yes x 1
controlled? No 0

© Does the mitigative effort to Yes 0
control risk impact the No X 2
community life-style?

—

© Are there significant short- Yes ¥ 0
term risks to the environment No 4
that must be addressed? (If
ansver is no, go to Factor 3.)

0 Are the avajilable mitigative Yes X 3
measures reliable to minimize No 0
potential impacts?

3

o What 1is the required time to €2 yr. X 1
implement the remedy? >2 yr. 0

° Required duration of the €2 yr. X 1
mitigative effort to control >2 yr. 9

8

short-term risk.



AREA: Landfill

ALTERNATIVE: 3A

Analvsi

TABLE 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE

treatment or land

disposal

Jn-site or off-site

(Relative Weight = 15)

Basis for Evaluation During

o On-site treatment»

o Off-gite treatment*

o On-site or off-site land
disposal

*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum

Permanence cof the

3):

remedial alternative.

Subtotal (Maximum

3):

Lifetime of remedial

actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual

left at the site

after remediation.

Subtotal (Maxzimum

$):

Q

© Will the remedy be classified
as permanent in accordance
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)

0

© Expected lifetime or
duration of effectiveness
of the remedy.

3

i) Quantity of untreated
hazardous wvaste left at
the site.

ii) Is there treated residual
left at the site? (If
answver is no, go to
Factor 5.)

iii) Is the treated residual
toxic?

iv) Is the treated residual
mobilae?

5

Score
3
1l
;L_ 0
Yes 3
No X 0
25=-30 yr X 13
20-25 yr 2
15=-20 yr 1
< 15 yr Q
None X 3
£ 25% 2
25=-50% 1l
> 50% 0
Yeas 0
No X2
Yas 0
No 1
Yes 0
No .1



AREA: Landfill
ALTERNATIVE: 34

TABLE 5.8
{continued)

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

Ana
5. Adeguacy and

reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUX = 15):

———Detailed Analysis

i)

ii)

iii)

iv)

4

Basis for Evaluation During

Sgore

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
remedy to handle potential
problems? (If ansver is
no, go to "iv"“.)

Degree of confidence that
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
remnedial alternatives).

12

<5 yr. =
>5 yr.

Yes
No

| I:}l<

- O

Moderate t
confident

O+

Q
X

Somewhat to noi
confident

Minimum
Moderate
Extensive

X

(



AREA: Landfill
ALTERNATIVE: 32

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% _ 8
waste reduced destroyed or treated. 80-9%% __ 7
(reduction in volume Immobilization technologies 80-90% _ ¢
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to ) 20-40% __ 1
Factor 2. < 20% ___ o0
ii) Are there untreated or Yes _ 0
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): N A
iii) After remediation, how is Off-site lang
the untreated, residual dispesal __ o
hazardous waste material On-site land
disposed? disposal __
‘ Off-site
destruction
or treatment
_ 2
2. Reduction in mobility i) Quantity of Available Wastes 90-100% ___ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% < _ 0
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
= Reduced mobility by containment _x 0
- Reduced mobility by alternative 3
treatment technologies
Subtotal (Maximum = 5): 0
3. Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. 2
Reversible for most of the hazardous ¥
waste constituents. 0

Subtotal (Maximum = §); 0 —

TOTAL (MAXINUM = 15): 0



AREA: Landfill
ALTERNATIVE: 3A

TABLER 3.7
IMPLEMENTABILITY

{Relative Weight = 15)

Basis for Evaluation During

Ana i _ Detajled Analysis

1. Technjcal Feasibility

a. Ability to i)
construct
technology.

Not difficult to construct.

No uncertainties in construction.

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

iii) Very difficult to construct

b. Reliability of i)

technology.
ii)

¢. Schedule of i)
delays due to
technical ii)
problems.

d. Need of under- i)

taking additional
remedial action,
if necessary. ii)

Subtotal (Maximum = 10):

and/or significant uncertainties
in construction.

Very roliﬁblo in meeting the
specified process efficiencies
or performance goals.

Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

Unlikely

Somewvhat likely

No future remedial actions may
be anticipated.

Some future remsdial actions
may be necessary.

“S

Administrative PFeasibililty

a. Coordination with . i)
other agencies.

ii)

Minimal coordination is
required.

Required coordination is normal.

iii) Extensive coordination is

Subtotal {(Maximum = 2):

required.
0

Sceore




AREA: Landfill
ALTERNATIVE: 3A

Analysis Factor

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXINUM = 15):

i)

ii)

1)

TABLE 5.7
(continued)

Basis for Evaluation During

Sgore

Are technologies under
consideration generally
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
available without
significant delay.

L

Yes
No

Yes
No

Yes
No

I



AREA: Landfill

ALTERNATIVE: 3B

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR

RELEVANT AND APPROPRIATE NEW YORK BTATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

_ Analysijs Factor

Compliance with
chemical-specific
5CGs.

Compliance with
action-specific
5CGs.

Compliance with

location-specific
SCGs

TOTAL (Maximum = 10):

(Relative Welight = 10)

Basis for Evaluation During

Meets chemical specific SCGs such
as groundwater standards.

Meets SCGs such as technolegy
standards for incineration or
landfill.

Meets location-specific SCGs

such as Freshwater Wetlands
Act.

10

Score

Yes
No

Yes
Nec

Yes
No



AREA: Landfill
ALTERNATIVE: 3B

PROTECTION

analysis Factor

1.

TABLE 5.3
OF HUMAN HEALTH AND THE ENVIRONMENT
" (Relative Weight = 20)

Basis for Evaluation During
o]

Use of the site
after remediation.

TOTAL (Maximum = 20):

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

it

Human health and the
environment exposure
after the remediation.

Subtotal (Maximum = 10):
Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = 5):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = S):

TOTAL (Maximum = 20):

iii)

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

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) Is the exposure to

contaminants via sediments/
soils acceptable?

10

i) Health risk

ii) Health risk
5

i) Acceptable

ii) slightly greater than
acceptables.

5

20

Significant risk still exists.

<1 in 1,000,000

<1 in 100,000

Score

Yes 20
No K 0
Yes X 3
No Q
Yes X 4
No 0
Yas ¥ 3
No 0
X 5

2

- 3

3

0



AREA: ' Landfill
ALTERNATIVE: 3B

Analysis Facter

TABLE 5.4

SHORT~TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

Detailed Analysis

2.

1. Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4)

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUM = 10):

o

9

Score

Are there significant short-
term risks to the community
that must “e 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?

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

Are the available mitigative
neasures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

<2 yr.

N

|

>2 Yyr.

<2 yr.

>2 yr.

-

(@]

o



AREA: Landfill
ALTERNATIVE: 3B

TABLE 5.5

LONG~TERM EFPECTIVENESS AND PERMANENCE
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor Score
1. On-site or off-site o On-gsite treatmentw» 3
treatment or land o) Off-site treatment+ 1
disposal o On-site or off-site land X0
disposal

*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3): 0

Fermanence of the o Will the remedy be classified Yes
remedial alternative. as permanent in accordance No
with Section 2.1(a), (b), or

(¢). (If ansver is yes, go to
Factor 4.)

Subtotal (Maximum = 3): 0

Lifetime of remedial ° Expected lifetime or 25-=30
actions. duration of effectiveness 20-25
of the remedy. 15=20

< 15

Subtotal (Maximum = 3): 3

Quantity and nature i) Quantity of untreated None
of waste or residual hazardous waste left at < 25%
left at the site the site. 25-50%
after remediation. > 50%
ii) Is there treated residual Yes
left at the site? (If No
answver is no, go to
Factor 5.)
iii) Is the treated residual Yes
toxic? No
iv) Is the treated residual Yes
mobile? No

- Subtotal (Maximum = 5): 2

yr
Yr
Yr
yr

[T

LRI I

- QO N O O MNW

| =]



AREA: Landfil]
ALTERNATIVE: 3B

TABLE 5.5
(continued)

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

Basis for Evaluation During

Analvsis Factor Score
5. Adequacy and i) Operation and maintenance <5 yr. 1
reliability of required for a period of: >5 yr. X 0
contreols.
ii} Are environmental controls Yes X 0

required as a part of the
remedy to handle potential
problems? (If answar is
no, go to "ivn,)

iii) Degree of confidence that
controls can adequately
handle potential problems.

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

Subtotal (Maximum = 4): 2

TOTAL (MAXINUM = 15): 7

No

Moderate to

confident _x 1
Somewhat tc not
confident ___ ¢

Minimum
Moderate X
Extensive

o R



AREA: Landfill
ALTERNATIVE: 3B

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Facter D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% __ 8
waste reduced destroyed or treated. 90-59% __ 7
(reduction in volume Immobilization technologies 80-90% __ 6
or toxicity). It do not score under Factor 1. 60~80% _ 4
Factor 1 is not 40-60%y _ 2
applicable, go to 20-40% ___ 1
Factor 2. < 20% _ 0
ii) Are there untreated or Yes _ o0
concentrated hazardous wastae No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): NGA,
iii) After remediation, how is Off-gsite land
the untreated, residual disposal __ o
hazardous waste material On-site land
disposed? dispcsal _
Off-site
destruction
Qor treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% _ 2
of hazardous wastae. Immobilized After Destruction/ 60-90% _ 1
Treatment. < 60% _x O
If Factor 2 is not applicable, go to Pactor 3.
1i) Method of Immobilization <
= Reduced mobility by containment -0
= Reduced mobility by alternative 3
treataent technologies
Subtotal (Maximum = S): 0
Irreversibility ot Completely irreversible - 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. : 2
Reversible for most of the hazardous §
waste constituents. 0

Subtotal (Maximum = $): __ 0 o

TOTAL (MAXINUM = 15): 0



AREA: Landfill
ALTERNATIVE: 1j

1.

Analysi

Technical Feasibjlity

a. Ability to
construct
technology.

b. Reliability of
technology.

c. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additicnal
remaedial action,
if necessary.

Subtotal (Mazimum = 10):

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Bagis for Evaluation During

——Detajled Analysis

Score

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

5

Administrative Feasibililty

a. Coordination with
other agencies.

Subtotal (Maximum = 2)%

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.



AREA: Landfill
ALTERNATIVE: 3B

Analysis Factor

3. aAvai

and Materijials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists,

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

1)

ii)

1)

TABLE 5.7
{continued)

Basis for Evaluation During

Are technologies under
consideration generally
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
available without
significant delay.

Yes
No

Yes
No

Yes
No

le

[+

| I
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AREA: Wetlands
ALTERNATIVE: la

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGS)
(Relative Weight = 10)

Basis for Evaluation During

Analysi — Detajled Analysis =~
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.

SCGs.

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific ScGs
location-specific such as Freshwater Wetlands
S5CGs Act.

TOTAL (Maximum = 10): 10

Score

Yes
No

Yes
No

Yes
No

r o8



ARFA: Wetlands
ALTERNATIVE: lA

TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THB ENVIRONMENT

(Relative Weight = 20)

Basis for Evaluation During

Analysis Factor Detailed Analvysis Score
1. Use of the sita Unrestricted use of the land and Yes
after remediation. water. (If answer is yes, go to No X

the end of the Tabla.)

TOTAL (Maximum = 20): 0

2, Human health and the i) Is the exposure to ' Yes

X
environment exposure contaninants via air route No
after the remediation. acceptable?

ii) Is the exposure to Yes
contaminants via groundwater/ No
surface wvater acceptable?

iii) Is the exposure to Yes
contaminants via sediments/ No

soils acceptable?

Subtotal (Maximum = 10): 10

Magnitude of residual i) Health risk <1 in 1,000,000 e

public health risks

after the remediation. {i) Health risk <1 in 100,000

Subtotal (Maximum = S5): 3
Magnitude of residual i) Acceptable X
environmental risks

after the remediation. ii) Slightly greater than
acceptable.

iii) significant risk still exists.
Subtotal (Maximum = S); 5

TOTAL (Maximum = 20): 20



AREA: Wetlands
ALTERNATIVE: 1A

Analysis Factor

TABLE 5.4

SHORT~TERM EFFECTIVENESS

(Relative Waight = 10)

Basis for Evaluation During
D

1. Protection of

2.

community during
remedial actions.

Subtotal (Maximum = 4):

Envirconmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUM = 10):

Q

Are there significant short-
term risks to the community
that must be addressed? (I1If
answer 1s no, go to Factor 2.)

Can the risk be esasily
controlled?

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

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

Are the available nmitigative
measures reliable to minimize
potential impacts?

—

10

What is the required time to
implement the remedy?

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

Score
Yes 0
No \ 4
Yes 1
No 0
Yas Q
No 2
Yes o]
No v 4
Yes 3
No 0
£2 yr. X 1
>2 yr. 0
<2 yr. ¥ 1
>2 yr. Q



AREA:

Wetlands

Subtotal (Maximum = 5): 2

ALTERNATIVE: .
TABLE S.5
LONG-TERM EFFPECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
Analysis Factor Scovre
1. On-site or off-site © On-site treatment+ 3
treatment or land o Off-site treatment® 1
disposal o] Cn-site or off-site land X 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 0
2. Permanence of the © Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No X _ 0
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial © Expected lifetinme or 25-30 yr x 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% v 0
ii) Is there treated residual Yes 0
left at the site? (If No w2
answer is no, go to
Factor 5.)
1ii) 1Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? No 1



AREA: Wetlands

ALTERNATIVE: 1a
TABLE 5.5
{continued)
LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
Analysis Factor Detailed Analvsis
5. Adequacy and i) oOperation and maintenance
reliability of required for a periocd of:
cantrols.

ii)

iii)

iv)

Are environmental controls
required as a part of the
remedy to handle potential
problens? (If answer is
no, go to "iv".)

Degree of confidence that
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
renedial alternatives).

Subtotal (Maximum = 4)1 Z

TOTAL (MAXINUM = 15): 7

Score
<5 yr. 1
>5 yr. ¢ O
Yes x_ 0
No 1

Moderate to
confident < 1
Somewhat to not

confident C
Minimum p
Moderate ¥ 1
Extensive C



AREA: Wetlands
ALTERNATIVE: 1A

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Fagtor D Score
1. Velume of hazardous i) Quantity of hazardous waste 99-100% _ 3
waste reduced destroyed or treated. 90-99% _ 7
(reduction in volume Immobilization technclogies 80-90% _ 6
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% 1
Factor 2. < 20% __ o
ii) Are there untreated or Yes 0
concentrated hazardous waste No - 2
produced as a result of (i)?
If ansver is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): N,aA,
iii) After remediation, how is Off-site land
the untreated, residual disposal ___ o
hazardous waste material On-site land
disposed? disposal
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90~100% 2
of hazardous wastae. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% X 0
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
- Reduced mobility by containment X oo
- Reduced mobility by alternative ___ 3
treatment technologies
Subtotal (Maximum = S): 0
Irreversibility of Completely irreversible - 5
the destruction or Irreversible for most of the
treatment or hazardous wvaste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. -2
Reversible for most of the hazardous )
waste constituents. R
. Subtotal (Maximum = $): 0

TOTAL (MAXINUM = 15): 0



AREA:

Wetlands

ALTERNATIVE: |,

1.

Subtotal (Maximum = 10):

Ana i a

Technical Feasibility

a.

ability to
construct
technology.

Reliability of
technology.

Schedule of
delays due to
technical
problens.

Need of under-
taking additional
remedial action,
if necessary.

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

i) Not difficult to construct.

No uncertainties in construction.

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 psrformance goals.

ii) Somewhat reliable in meeting the
specified 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.

9

Administrative Feasibililty

a.

Subtotal (Maximum = 2):

Coordination with
other agencies.

i) Minimal coordination is
required.

ii) Required coordination is normai.

iii) Extensive coordination is

required.
1

S¢core




AREA: Wetlands
ALTERNATIVE: 1A

Analysis Factor

and Materijals

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

Avajlability of Services

i)

Basis for Evaluation During

ii)

i)

TABLE S.7
(continued)

Are technologies under
consideration generally
commercially available
for the site-specific
application?

Will more than one vendor
be available to provide a
compatitive bid?

Additional equipment ana
specialists may be
available without
significant delay.

13

Sgore

Yes
No

Yes

No

Yes
No

| |-

O+



AREA: Wetlands
ALTERNATIVE: 24

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGs)
(Relative Weight = 10)

Basis for Evaluation During

Ana i Detajled Analvsis
Compliance with Meets chemical specific SCGs such
chemical~-specific as groundwater standards.

SCGs.

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific SCGs
loccation-specific such as Freshwater Wetlands
5CGs Act.

TOTAL (Maximum = 10): 10

Score

Yes
No

fes
No

Yes
Neo



AREA: Wetlands
ALTERNATIVE: 2A

PROTECTION

Analysis Factor

TABLE 5.3
OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
D

1.

Use of the site
after remediation.

TOTAL (Maximum = 20):

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

0

Human health and the
environment exposure
after the remediation.

Subtotal (Maximum = 10):
Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = 5):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = 5):

TOTAL (Maximum = 20):

1ii)

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

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) Is the exposure to

contaminants via sediments/
soils acceptable?

10

i) Health risk

ii) Health risk
5

i) Acceptable

ii) slightly greater than

acceptabla.

5

20

Significant risk still exists.

<1 in 1,000,000

<1 in 100,000

Score

Yes 20
No X Q
Yes v 3
No Q
Yes X 4
No 0
Yes X3
No 0
X 3

2

¥ 5

3

0



AREA: Wetlands
ALTERNATIVE: 24

Analvsis Factor

TABLE 5.4

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

D

2.

1. Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUX = 10):

o

4

4

10

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

Can the risk be easily
controlled?

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

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

Are the available mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

Score

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

<2 yr.
>2 yr.

<2 yr.
>2 yr.

t|

N

[k L

N O

= O



ARERA: T.Jetlands
ALTERNATIVE: 24

TABLE 5.5

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

Basis for Evaluation During

Analysis Factor D Score
1 Cn-site or off-site o On-site treatnent* 3
treatment or land © Off-site treatment* 1
disposal O On-site or off-site land X o0
disposal
*Treatment is defined as destruction or separation/treatment or
solidifjcation/chemical fixation of inorganic wastes.
Subtotal .(Maximum = 3): 0
Permanence of the o Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No X o
with Section 2.1(a), (b), or
(¢). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3); 0
Lifetime of remedial @ Expected lifetime or 25=-30 yr X 3
actions. ' duration of effectiveness 20-25 yr 2
of the remedy. 15=20 yr 1
< 15 yr 0
Subtotal (Maximum = 3); 3
Quantity and nature i) Quantity of untreated None 3
of waste or residual hazardous wvaste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% X0
ii) Is there treated residual Yes ___ 0
left at the site? (If No X 2
answer is no, go to
Factor S.)
iii) 1Is the treated residual Yes 0
toxic? No -1
iv) Is the treated residual Yes 0
mobile? No 1

Subtotal (Maximum = $): 2



AREA: Wetlands
ALTERNATIVE: 7A

TABLE 5.5
(continued)

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

Ana

wn

Adeguacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

7

Basis for Evaluation During
—. Detailed Analysis

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
renedy to handle potential
problens? (If answer is
no, go to "iv".)

Degree of confidence that
controls can adequately
handle potential problenms.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

Score
<5 yr. 1
>S5 yr. X 0
Yeas X 0

No

Moderate to
confident X
Somewhat to not
confident __ ¢

Minimum
Moderate X
Extensive



AREA: Wetlands
ALTERNATIVE: 2A

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During
Analysis Factor

Score
1. Volume of hazardous i) Quantity of hazardous waste 99~100% _ 8
waste reduced destroyed or treated. 90-99% __ 7
(reduction in volume Immobilization technologies 80-90% __ &
or toxicity). If do not score under Factor 1. 60-80% __ 4
Factor 1 is not . 40-60% __ 2
applicable, go to 20-40% 1
Factor 2. < 208 0
ii) Are there untreated or Yes 0
concentrated hazardous wvaste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): NaA.
iii) After remediation, how is Off-site land
the untreated, residual dispesal __ o
hazardous waste material On-site land
disposed? disposal
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% 2
of hazardous wastae. Immobilized After Destruction/ 60-90% _ 1
Treatment. . < 60% X o0
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
= Reduced mobility by containment %X 0
= Reduced mobility by alternative 3
treatment technologies
Subtotal (Maximum = S): 0
Irreversibility of Completely irreversible __ 5
the destruction or Irreversible for most of the
treatment or hazardous wvaste constituents. 3
immobilization of Irreversible for only scme of the
hazardous waste. hazardous waste constituents. -2
Reversible for most of the hazardous ]
waste constituents. Yo

Subtotal (Maximum = 5): 0 "“_
TOTAL (MAXIMUM = 15): 0



AREA:

Wetlands

ALTERNATIVE: 5.

analysis Facter

TABLE S.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

Detailed Analvgig

Subtotal (Maximum = 10):

1. Tech
a. Ability te
construct
technelegy.
b. Reliability of

technology.

Schedule of
delays due to
technical
problens.

Need of under-
taking additional
remedial action,
if necessary.

Score

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

8

Administrative PFeasibililty

a.

Subtotal (Maximum = 2):

Coordination with
other agencies.

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

1




AREA: Wetlands
ALTERNATIVE: ,

Ana i or

TABLE 5.7
{continued)

Basis for Evaluation During

3. Avaj

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUX = 15):

i)

ii)

i)

Are technologies under
consideration generally
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
available without
significant delay.

12

Yes
No

Yas

No

Yes
No

co

| |-



AREA: Wetlands

ALTERNATIVE: 4a

TABLE 5.2

COMPLIANCE WITH APPLICABLE CR

RELEVANT AND APPROPRIATE NEW YORK BTATE
STANDARDS CRITERIA AND GUIDELINES (8CGS)

Ana i b o

(Relative Weight = 10)

Basis for Evaluation During

Detajled Analysis

Compliance with
chemical-specific
3CGs.

Compliance with
action-specific
S5CGs.

Compliance with

location-specific
SCGs

TOTAL (Maximum = 10):

Meets chemical specific SCGs such
as groundwater standards.

Meets SCGs such as technology
standards for incineration or
landfill.

Meets location-specific SCGs
such as Freshwater Wetlands
Act.

10

Score

Yes
No

Yes
No

Yes
No

-



o

AREFA: Wetlands
ALTERNATIVE: %A

PROTECTION

Analysis Factor

1. Use of the site

after remediation.

TOTAL (Maximum = 20):

TABLR 5.3

OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

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

0

2. Human health and the

environment exposure
after the remediation.

Subtotal (Maximum = 10):
Magnitude of residual
rpublic health risks
after the remediation.
Subtotal (Maximum = 5):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = 8):

TOTAL (Maximum = 20):

1) Health risk
ii) Health risk

iii)

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

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to
contaminants via sediments/
soils acceptable?

10

5

i) Acceptable

ii) slightly greater than

acceptable.

————

20

Significant risk still exists.

£1 in 1,000,000

<1 in 100,000

Score

Yes 20
No X Q
Yes X 3
No Q
Yes X 4
No 0
Yes X 3
No 0
X 5

2

. 5

3

0



AREA: Wetlands
ALTERNATIVE: ;.

Arnalysis Factor

TABLE S.4

SHORT-TERM EPFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

Detailed Analvsis

1. Protection of

2.

community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4)3

Time to implement
the remedy.

Subtotal (Maximum = 2)¢

TOTAL (MAXINUM = 10):

3

Are there significant short-
term risks to the community
that nust ba 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?

Q

Are there significant short-
term risks to the environment
that nmust be addressed? (If
ansver is no, go to Factor 3.)

Are the available mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

Score
Yes %
No 4
Yes v o1
No o]
Yes 0
No X 2
Yes ¥ 0
No 4
Yes X 3
No 0
<2 yr. 1
>2 yr. X 0
<2 yr. X 1
>2 yr. o]



AREA: Wetlands
ALTERNATIVE: LA
TABLE 5.5
LONG-TERM EFFPECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
analvsis Factor i Score
1. On-site or off-site o On-site treatment+ 3
treatment or land o Off-site treatmentw X 1
disposal © On-site or off-site land —_ 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 1 '
Permanence of the o Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No X o
with Section 2.1(a), {(b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (NMaximum = 3): 0
Lifetime of remedial © Expected lifetime or 25-30 yr X 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature 1) Quantity of untreated None X 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% 0
ii) Is there treated residual Yes 0
left at the site? (If No x 2
ansver is no, go to
Factor 5.)
iii) 1Is the treated residual Yes 0
toxic? ) No 1
iv) Is the treated residual Yes 0
mobile? No 1

Subtotal (Maximum = $): 5



AREA: Wetlands
ALTERNATIVE: LA

TABDLE 5.5
{continued)

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

Basis for Evaluation_During

Analvsis Factor __ Detajled Analysis

5. Adequacy and i)
reliability of
controls.
ii)

iit)

iv)

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
renedy to handle potential
problems? (If answver is
no, go to "iv".)

Degree of confidence that
controls can adequately
handle potential problems.

Relative degree of long-
tera monitoring required
(compare with other
remedial alternatives).

Subtotal (Maximum = 4): 4

TOTAL (MAXIMUM = 15): 13

Score

<% yr. X 1

>5 yr. 0
Yes X 0
No 1

Moderate to
confident ¥ 1
Somewhat to not

confident 0
Minimum X 2
Moderate 1
Extensive 0



AREA: Wetlands
ALTERNATIVE: 44

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Facter -Detajled Analysis Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% _ 8
waste reduced destroyed or treated. 90-99% x 7
(reduction in volume Immebilization technologies 80-90% _ ¢
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% __ 2
applicable, go to 20=-40%y _ 1
Factor 2. < 20% ___ 0
ii) Are thers untreated or _ Yes _ X ¢
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (nngilun If subtotal = 10, go to Pactor 3.
= 10)%
iii) After remediation, how is Off-site land
the untreated, residual disposal X o
hazardous waste material Oon-site land -~
disposed? disposal _
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% _ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% ___ 0
If Factor 2 is not applicable, go to Facter 3.
ii) Method of Immobilization
= Reduced mobility by containment X0
= Reduced mobility by alternative 3
treatment technologies
Subtotal (Maximum = $): 1
Irreversibility of Completely irreversible -5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. X 2
Reversible for most of the hazardous
waste constituents. 0

Subtotal (Maximum = S): 2 -

TOTAL {(MAXIMUM = 18): 10



AREA: Wetlands
ALTERNATIVE: LA

1.

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

ina i —  Detajled Analvsis
Techpical Feasibility
a. Ability to i) Not difficult to conatruct.
construct N¥o uncertainties in construction.
technolegy. :

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

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

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

ii) somewhat reliable in meeting the
specified process efficiencies
or performance goals.

c. Schedule of i) Unlikely
delays dus to
technical ii) somewhat likely
problems.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) Some future remedial actions

may be necessary.

Subtotal (Maxisum = 10): 6

Administrative Feasibililty
a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Exfonlivo coordination is
required.

Subtotal (Maximum = 2): 0

Score




AREA: Wetlands
ALTERNATIVE: 4A

Analysis Factor

TABLE 5.7
(continued)

Basis for Evaluation During

D

3. Avajlability of Services

and Materjals

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 1S):

i)

ii)

i)

7

Are technologies under
consideration generally
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
avajlable without
significant delay.

Score

Yes
No

Yes

No

Yes
No

[ |-

X



APPENDIX D.d
TAGM SCORING TABLES

POTLINER PAD AREA






AREA: Potliner Pad

ALTERNATIVE: LA

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR

RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs3)

Ana

Compliance with
chemical-specific
5CGs.

Compliance with
action-specific
SCGs.

Compliance with

location-specific
5CGs

TOTAL (Maximum = 10):

(Relative Weight = 10)

Basis for Evaluation During

———Detailed Analysis

Meets chemical specific SCGs such
as groundwater standards.

Meets SCGs such as technology
standards for incineration or
landfill.

Meets location-specific SCGs
such as Freshwater Wetlands
Act.

10

Score
Yes 4
No Q
Yes v 3
No 0
X
Yes I |
No 0



AREA: Potliner Pad

ALTERNATIVE: |,
TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)
Basis for Evaluation During
Analysis Factor D

1. Use of the site Unrestricted use of the land and Yes

after remediation. water. (If answer is yes, go to No

the end of the Table.)

TOTAL (Maximum = 20): 0

2. Human health and the i) 1Is the exposure to ' Yes
environment exposure contaminants via air route No
after the remediation. acceptable?

ii) Is the exposure to Yes
contaminants via groundwater/ No
surface water acceptable?

iii) Is the exposure to Yes
contaminants via sediments/ No

soils acceptable?

Subtotal (Maximum = 10): 3

Magnitude of residual i) Health risk <1 in 1,000,000
public health risks
after the remediation. ii) Health risk <1 in 100,000

Subtotal (Maximum = 5); 5
Magnitude of residual i) Acceptable
environmental risks

after the remediation. 1ii) Slightly greater than
acceptablae.

iii) significant risk still exists.
Subtotal (Maximum = S): 3

TOTAL (Maximum = 20): 11

F

Fl



AREA: Potliner Pad
ALTERNATIVE: EA

Analysis Factor

TABLE 5.4

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

D

1. Protection of
community during
remedial actions.

Subtotal (Maximum = ¢}

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUM = 10):

o

2

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

Can the risk be easily
controlled?

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

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

Are the avajilable mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

10

Score
Yes 0
No N4
Yes 1
No Q
Yes Q
No 2
Yes o]
No 4
Yes 3
No 0
<2 yr. _«_ 1
>2 yr. 0
<2 yr. v 1
>2 yr. 0



AREA: Potliner Pad
ALTERNATIVE: LA

TABLE 5.5

LONG~-TERM EFYFECTIVENESS AND PERMANENCE
(Relative Weight = 15)

. Basis for Evaluation During
analysis Factor

Score
l. On-site or off-site <] On-site treatment* 3
treatment or land =] Off-site treatment# 1
disposal © On-site or off-site land X o0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal "(Maximum = 3): 0
2. Permanence of the © Will the remedy be classified Yes -
remedial alternativa. as permanent in accordance No X
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial 0 Expected lifetime or 25-30 yr X 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25=-50% 1
after remediation. > 50% y O
ii) Is there treated residual Yes 0
left at the site? (If No v 2
ansver is no, go to :
Factor S5.)
iii) 1Is the treated residual Yes
toxic? No
iv) Is the treated residual Yes
nobile? No .

Subtotal (Maximum = $): 2



AREA: Potliner Pad
\LTERNATIVE: LA

TABLE 5.5
{continued)

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

Analysi

w

Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

ii)

Basis for Evaluation During

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
remedy to handle potential
problems? (If answver is
ne, go to "“iv".)

iii) Degree of confidence that

iv)

controls can adegquately
handle potential problems.

Relative degree of long-
ternm monitoring required
(compare with other
renedial alternatives).

;

6

Score
<5 yr. 1
>5 yr. X 0
Yes X a
No 1

Moderate to

confident _x 1
Somewhat to not
confident ¢

Minimum
Moderate
Extensive X

s R



AREA: Potliner Pad
ALTERNATIVE: 1A

TABLE 5.6

REDUCTION oOF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor R Score
1. Veclume of hazardous i) Quantity of hazardous waste 99-100% __ 8
waste reduced destroyed or treated. 90-99% 7
(reduction in volume Immobilization technologies 80-90% _ &
or toxicity). If do not score under Factor 1. 60-80% 4
Factor 1 is not : 40-60% _ 2
applicable, go to 20-40% 1
Factor 2. < 208 _ o
ii) Are there untreated or Yes 0
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): x.a.
iii) After remediation, how is Off-site land
the untreated, residual disposal __ o
hazardous waste material On-site land
disposed? disposal _ .
Off-site
destruction
or treatment
2
Reduction in mobility 1) Quantity of Available Wastes 90-100% ___ 2
of hazardous waste. Immobilized After Destruction/ 60-90% _ 1
Treatment. < 60% x o0
1f Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
= Reduced mobility by containment X0
= Reduced mobility by alternative __3
treatment technologies
Subtotal (Mazimum = S): 0 .
Irreversibility of Conpletely irreversible -
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. 2
Reversible for most of the hazardous
_ waste constituents. X 0
Subtotal (Maximum = $): 0 _

je]

TOTAL (MAXINUX = 15):



.REA: Potliner Pad

ALTERNATIVE: LA

Analysis Factor

TABLE 5.7

IMPLENENTABILITY
(Relative Weight = 15)

Basis for Evaluation During
D .

1.

Technical Feasibility

a. Ability to
construct
techneology.

b. Reliability of
technology.

C. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10):

Score

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) somewhat reliable in meeting the
specified process efficiencies
or pertformance goals.

i) Unlikely

ii) somewhat likely

i) No future remedial actions may
be anticipated.

ii) Some future remedial actions
may be necessary.

8 ’,

Administrative PFeasibililty

a. Coordination with
other agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

2

[



AREA: Pctliner Pad
ALTERNATIVE: 1A

Ana

TABLE 8.7
{continued)

Basis for Evaluation During

D

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialiasts,

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

Avajlabjlity of Services

i)

ii)

1)

13

Are technologies under
consideration generally
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
available without
significant delay.

3

Score

Yes
No

Yes
No

Yes
No

| I



AREA: Potliner Pad
ALTERNATIVE: LB

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (8CGS)
(Relative Weight = 10)

Basis for Evaluation During

Analvsis Factor — Detailed Analvsis =

1. Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
5CGs.

2. Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

3. Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
SCGs Act.

TOTAL (Maximum = 10): 10

Sgore
Yes Xog
No 0
Yes X 3
No -__ 0
Yes ¥ 3
No 0



AREA: Potliner Pad
ALTERNATIVE: B

TABLE 5.3
PROTECTION OF HUMAN HEEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

Analysis Factor Datailed Analvsis Score

1. Use of the site Unrestricted use of the land and Yes
after remediation. water. (If answer is ves, go to No X
the end of the Table.)

TOTAL (Maximum = 20): 0

[ [

i

2. aman health and the i) 1Is the exposure to Yes
environment exposure contaminants via air route No
after the remediation. acceptable?

i{i) Is the exposure to Yes
contaminants via groundwater/ No
surface wvater acceptable?

iii) 1Is the exposure to Yes
contaminants via sediments/ No

|

soils acceptable?
Subtotal (Maximum = 10): 7

Magnitude of residual i) Health risk <1 in 1,000,000
public health risks
after the remediation. 1i) Health risk <1 in 100,000

Subtotal (Maximum = %) 5

Magnitude of residual i) Acceptable X

environmental risks .

after the remediation. ii) slightly greater than
acceptable.

iii) significant risk still exists.
Subtotal (Maximum = 5): >

TOTAL (Maximum = 20): 17



AREA: Potliner Pad
ALTERNATIVE: 1B

Analyvsis Factor

TABLE 5.4

SHORT-TERM EFPPECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

D

1. Protection of

2.

community during
remedial actions,.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

' Time to implement
the remedy.

Subtotal (Maximum 2):

TOTAL (MAXINUM = 10):

o]

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

Can the risk be easily
controlled?

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

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?

-

What is the required time to
implement the remedy?

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

10

Score
Yes 8]
No - 4
Yes 1
No Q
Yes 0
No 2
Yes 0
No ¥ 4
Yes 3
No 0
£2 yr. v 1
>2 yr. 0
£2 yr. v 1
>2 yr. 0



AREA: Potliner Pad
ALTERNATIVE: IB

TABLE 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE

Analysis Factor

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

*Treatment is defined as destru

(Relative Weight = 15)

Basis for Evaluation During

o On-site treatmentw»

o Off-site treatmentw

o) On-site or off-site land
disposal

solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3):

Permanence of the
remedial alternative.

Subtotal (Maximum = 3):

Lifetime of remedial
actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual
left at the site
after remediation.

Subtotal (Maximum = 5):

0

© Will the remedy be classified
as permanent in accordance
with Section 2.1(a), (b), or

(c). (If answer is yes, go to
Factor 4.)

—_

© Expected lifetime or
‘ duration of effectiveness
of the remedy.

3

i) Quantity of untreated
hazardous waste left at
the site.

ii) Is there treated residual
left at the site? (If
ansver is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile?

2

ction or separation/treatment or

Score
3
il
¥ 0
Yes 3
No X 0
25=30 yr X 3
20-25 yr 2
15-20 yr 1
< 15 yr 0
None 3
< 25% 2
25-50% 1
> 50% X 0
Yas ___ 0
No x 2
Yes 0
No 1
Yes 0
No 1



AREA:
.LTERNATIVE: 1B

Potliner Pad

TABLE 5.5
{continued)

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

Ana

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMNUM = 15)1

i)

ii)

Basis for Evaluation During

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
remady to handle potential
problens? (If ansver is
ne, go to "iv».)

iii)' Degree of confidence that

iv)

2

controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
rexzedial alternatives).

Score
<5 yr. 1
>5 yr. X 0
Yes X 0
No 1

Moderate to
confident X 1
Somewhat to not

confident 0
Minimum 2
Moderate X
Extensive 8]



AREA: Potliner Pad
ALTERNATIVE: iB

TABLE 5.¢

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During
Analysis Factor

Score
1. Volume of hazardous i) Quantity of hazardous waste 99~-100% ___ 8
waste reduced destroyed or treated. 90-99% _ 7
(reduction in volume Immobilization technologies 80-90% _ s
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% _ 1
Factor 2. < 20% _ o0
ii) Are there untreated or Yes __ 0
concentrated hazardous waste No 2
produced as a result of (i)?
If ansver is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): NJA.
iii) After remediation, how is Off-site land
the untreated, residual disposal __ o
hazardous waste material On-site land -
disposed? disposal __
Off-site
destruction
or treatment
2
Reduction in mobility 1) Quantity of Available Wastes 90-100% ___ 2
of hazardous waste. Immobilized After Destruction/ 60-90% _ 1
Treatnent. < 60% ¢ 0O
If Factor 2 is not applicadble, go to Pactor 3.
ii) Method of Immobilization
= Reduced mobhility by containment _X_ 0
=~ Reduced mobility by alternative 3
g ‘treatment technologies
Subtotal (Maximum = S5):
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. 2
Reversible for most of the hazardous
waste constituents. Lo
Subtotal (Maximum = 5): 0

TOTAL (MAXINUM = 15%5): 0



REA: Potliner Pad

ALTERNATIVE: 3B

analysis Factor

1.

Technjcal Feasgibility

a. Ability to
construct
technology.

b. Reliability of
technology.

c. Schedule of
delays due to
technical
problens.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10):

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

— Detajled Analysis

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

8

Administrative Peasibililty

a. Coordination with
other agencies.

Subtotal (Maxzimum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

1

Score




AREA: Potliner Pad
ALTERNATIVE: IlB

3.

Ana i or

TABLE 5.7
(continuedq)

Basis for Evaluation During

D

Avali

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

i)

ii)

i)

Are technologies under
consideration generally
commercially available
for the site-specitic
application?

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

Additional equipment and
specialists may be
avajilable without
significant delay.

12

Score
Yes X 1
No 0
Yes o
No 0
Yes X 1
No 0



AREA: Potliner Pad
ALTERNATIVE: 1C

TABLE S$.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (BCGS)

(Relative Weight = 10)

Basis for Evaluation During
Analysis Factor —  Detajled Analvsis

Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.

5CGs,

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific ScCGs
location-specific such as Freshwater Wetlands

SCGs Act.

TOTAL (Maximum = 10): 10

Yes
No

Yes
No

Yes
No

Score

koL



AREA: Potliner Pad
ALTERNATIVE: 1C

TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Analysis Factor

1. Use of the site
after remediation.

TOTAL (Maximum = 20):
Human health and the

environment exposure
after the remediation.

Subtotal (Maximum = 10):

Magnitude of residual
public health risks
after the remediation.
Subtotal (Maximum = S):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = 5):

TOTAL (Maximum = 20):

i) Health risk
ii) Health risk

(Relative Weight = 20)

Basis for Evaluation During

—  DRetajled Analvsis

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

0

i) 1Is the exposure to
contaminants via air route
acceptable?

ii) Is the exposure to
contaminants via groundwater/
surface water acceptable?

iii) 1Is the exposure to

contaminants via sediments/
solls acceptable?

—l

5

i) Acceptable
ii) slightly greater than

acceptable.

iii) significant risk still exists.

3

18

Score

Yes 20
No X 0

Yes L3

No Q

Yes X4

No 0

Yes X 3

No 0

<1 in 1,000,000 Y 5
€1 in 100,000 2
5

S

0



AREA: Potliner Pad

.LTERNATIVE: 1C

Analysis Factor

1.

Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):'

TOTAL (MAXIMUM = 10):

TABLE S.4

SHORT~-TERM EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

— Detajled Analvsis

o

o

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

Can the risk be easily
controlled?

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

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?

4

2

What is the required time to
implement the remedy?

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

Score
Yes 0
No X 4
Yes 1
No 0
Yes 0
No 2
Yes 0
No ¥ 4
Yes 3
No Q
<2 yr. 1
>2 yr. 0
<2 yr. X 1
>2 yr. 0



AREA:

ALTERNATIVE: 1C

Potliner Pad

TABLE 5.5

LONG-TERM EFYPECTIVENESS AND PERMANENCE

Analysis Factor

1.

(Relative wWeight = 15)

Basis for Evaluation During
D

On-site or off-site
treatment or land
disposal

*Treatment is defined as destru

On-site treatment*
Off~-site treatment»
On-site or off-site land
disposal

solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3):

Permanence of the
remedial alternative.

Subtotal (Maximum = 3):

Lifetime of remedial
actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual
left at the site
after remediation.

Subtotal (Maximum = 5):

Q

Will the remedy be classified
as permanent in accordance
with Section 2.1(a), (b), or

(c). (If answer is yes, go to
Factor 4.)

0

Expected lifetime or
duration of effectiveness
of the remedy.

3

Quantity of untreated
hazardous waste left at
the site.

Is there treated residual
left at the site? (If
answer is no, go to
Factor 5.)

iii) Is the treated residual

toxic?

iv) Is the treated residual

mobile?
2

Score

ction or separation/treatment or

Yes
No

25-30 yr

20-25
15«20
< 15

None
£ 25%
25-50%
> 50%
Yes
No

Yes
No

Yes
No

yr
YT
yr

1 |

|11

O NW

kLT

N

[

Q

NGO oORPNW

[l @]

[l & ]



AREA: Potliner Pad
ALTERNATIVE: 1C

TABLE S$.5
{continued)

LONG-TERM EFFECTIVENESS AND PERMANENCE

Ana

W

Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMNUM = 15):

(Relative Weight = 15)
Basis for Evaluation.Durinq

i) Operation and maintenance
required for a pariod of:

ii) Are environmental controls
required as a part of the
remedy to handle potential
problems? (If ansver is
no, go to "“iv®,)

iii) Degree of confidence that
controls can adegquataly
handle potential problenms.

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

2

Score
<5 yr. 1
>5 yr. X 0
Yes x o
No 1

Moderate to

confident ¥
Somewhat to no
confident _

Minimum
Moderate
Extensive

X



AREA: Potliner Pad
ALTERNATIVE: 1C

TABLE S5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15}

Basis for Evaluation During
Analysis Factor

Score
1. Velume of hazardous i) Quantity of hazardous waste 99~100% _ 8
waste reduced destroyed or treated. 90-99% 7
{(reduction in volume Immobilization technologies B0-90% _  §
or toxicity). If do not score under Factor 1. 60-80% 4
Factor 1 is not 40-60% __ 2
applicable, go to 20-40% _ 1
Factor 2. < 20% ____ 0

ii) Are there untreatad or _ Yes o0
concentrated hazardous waste No -2
produced as a result of (i)?

If ansver is no, go to Factor 2.
Subtotal (Maximua If subtotal = 10, go to PFactor 3.
= 10): N,A,

iii) After remediation, how is Off-site land
the untreated, residual disposal _ _ ¢
hazardous waste material On-site land -
disposed? disposal _

Cff-site
destruction
or treatment
2
Reduction in mebility i) Quantity of Available Wastes 90-100% 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% X O
If Pactor 2 is not applicable, go to Factor 3.

ii) Method of Immobilization
= Reduced mobility by containment X o
= Reduced mobility by alternative 3

treatnent technologies
Subtotal (Maximum = $): O
Irreversibility of Coupletely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous wvaste constituents. 2
Reversible for most of the hazardous .
waste constituents. 10

Subtotal (Maximum = S):

TOTAL (MAXINUM = 15)% 0



REA: Potliner Pad

ALTERNATIVE: 1c

TABLR S§5.7

IMPLEMENTABILITY

(Relative Weight = 15)

Bagis for Evaluation During

Not difficult to construct.

No uncertainties in construction.

ii) Somewhat difficult to construct.

No uncertainties in construction.

iii) vVery difficult te construct

analysis Factor
1. TIechpjcal Feagjibility

a. Ability to i)
construct
technology.

b. Reliability of i)
technology.

ii)

c. Schedule of i)
delays due to
technical ii)
problenms.

d. Need of under- i)
taking additional
rermadial action,
if necessary. i1i)

Subtotal (Maximum = 10):

Adninistrative Feasibililty

a. Coordination with i)
other agencies.

ii)

iii)

Subtotal (Maximum = 2):

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.

8

Minimal coordination is
required.

Required coordination is normal.

Extensive coordination is
required.

Score




AREA: Potliner Pad
ALTERNATIVE: 1C

3.

Ana
Avaj i1
and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

i)

ii)

i)

12

3

TABLE 5.7
(continued)

Basis for Evaluation During

Are technologies under
consideration generally
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
available without
significant delay.

Score

Yes
No

Yes

. No

Yes
No

N



Analysis Facter

AREA: Potliner Pad

ALTERNATIVE: B

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR

RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (BCGs)

(Relative Weight = 10)

Basis for Evaluation During

Compliance with
chemical-specific
SCGs.

Compliance with
action-specific
SCGs.,

Compliance with

location-specific
SCGs

TOTAL (Maximum = 10):

Meets chemical specific SCGs such
as groundwater standards.

Meets SCGs such as technology
standards for incineration or
landfill.

Meets location-specific SCGs

such as Freshwater Wetlands
Act.

10

Score

Yes
No

Yes
No

Yes
No



AREA: Potliner Pad
ALTERNATIVE: 7B

TABLE S.3
"PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

(Relative Weight = 20)

Basis for Evaluation During

analysis Factor D Score

1. Use of the site Unrestricted use of the land and Yes

after remediation. water. (If answer is yes, go to No X

the end of the Tabla.)

TOTAL (Maximum = 20): 0
2. Human health and the i) 1Is the exposure to Yes X

environment exposure contaminants via air route No

after the remediatioen. acceptable?

ii) Is the exposure to Yes X
contaminants via groundwater/ No
surface water acceptable?

iii) 1Is the exposure to Yes X
contaminants via sediments/ No
soils acceptable?

Subtotal (Maximum = 10): 10

Magnitude of residual i) Health risk <1 inrl,ooo,ooo X
public health risks

after the remediation. ii) Health risk <1 in 100,000
Subtotal (Maximum = 8): 5

Magnitude of residual i) Acceptable X

environmental risks

after the remediation. 1ii) Slightly greater than
acceptablae.

i1ii) significant risk still exists.
Subtotal (Maximum = 3): 3

TOTAL (Maximum = 20): 20



AREA: Potliner Pad
.LTERNATIVE: 2B

Analvsis
1. Protection of

community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXINUM = 10):

TABLE 5.4

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

o]

10

Basis for Evaluation During

Score

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

Can the risk be easily
controlled?

Dces the mitigative effort to
contreol risk impact the
community life-style?

4

Are there significant short-
tern risks to the environment
that must be addressed? (If
ansver is no, go to Factor 3.)

Are the available mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

2

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

€2 yr.
>2 yr.

<2 yr.
>2 yr.

[T

I

[F I F

(@]

= O



AREA: Potliner Pad
ALTERNATIVE: 2B

TABLE 5.5

LONG~TERM BFFECTIVENESS AND PERMANENCE

Analysis Factor

(Relative Weight = 15)

Basis for Evaluation During
D

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

o On~site treatment*

o Off-site treatment»

o On-site or off-site land
disposal

*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3):

Permanence of thae
remedial alternativa.

Subtotal (Maximum = 3):

Lifetime of remedial
actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual
left at the site
after remediation.

Subtotal (Maximum = %)

0

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 4.)

-0

O Expected lifetime or
duration of affectiveness
of the remedy.

3

i) Quantity of untreated
hazardous waste left at
the site.

ii) Is there treated residual
left at the site? (If
ansver is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile?

2

Score
3
1
X 0
Yes 3
No X 0
25-30 yr _ * 3
20=-25 yr 2
15=20 yr 1
< 15 yr 0
None 3
£ 25% 2
25-50% 1
> 50% v« 0
Yes N ¢
No y 2
Yes __ 0
No -1
Yes __ 0
No 1



AREA: Potliner Pad
.LTERNATIVE: <68

TABLE 5.5
{continued)

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

Basis for Evaluation During

_ Analysis Factor =

5. Adegquacy and i) Operation and maintenance
reljiability of required for a period of:
controls.,

ii) Are environmental controls
required as a part of the
remedy to handle potential
problema? (If answer is
no, go to “iv".)

iii) Degree of confidence that
controls can adequately
handle potential problenms.

iv) Relative degree of long-
tera monitoring required
(compare with other
remedial alternatives).

Subtotal (Maximum = 4): 2

TOTAL (MAXIMUM = 15): 7

Score
<5 yr. 1
>5 yr. X 0
Yes X 0
No 1

Moderate to
confident X 1
Somewhat to not

confident ¢
Minimum p
Moderate X :
Extensive {



AREA: Potliner Pad
ALTERNATIVE: 2B

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% __ 8
waste reduced destroyed or treated. 90-99%y _ 7
(reduction in volume Immobilization technologies 80-90% __ &
or toxicity). It do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% __ 1
Factor 2. < 208 ___ o0
ii) Are there untreated or Yes __ 0
concentrated hazardous waste No - 2
produced as a result of (i{)? '
If ansver is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): N.A.
iii) After remediation, how is Off-site land
the untreated, residual dispeosal __ o
hazardous waste material On-site land
disposed? ‘ dispesal _
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% ___ 2
of hazardous waste. Imnmobilized After Destruction/ 60-90% 1
Treatnent. < 60% X _ o
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
~ Reduced mobility by containment R
= Reduced mobility by alternative 3
treatment tachnologies
Subtotal (Maximum = 5):
Irreversibility of Completely irreversible __ 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous vaste constituents. 2
: - . Reversible for most of the hazardous <
waste constituents. 0

Subtotal (Maximum = $): 0 -

TOTAL (MAXIMUM = 15): 0



\REA: Potliner Pad
ALTERNATIVE: 7B

1.

Analysi a

Technical Feasibjility

a. Ability to
construct
technology.

. Reliability of
technology.

C. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10):

TABLE S.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

— Detailed Analvsis

i) Not difficult to construct.
No uncertainties in construction.

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

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

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

ii) Somewhat reliable in meeting the
specified process efficiencies
or parformance goals.

i) Unlikely

ii) somewhat likely

i) No future remedial actions may
be anticipated.

ii) Some future remedial actions
may be necessary.

8

Administrative Feasibililty

a. Coordination with
other agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

1

Score




AREA: Potliner Pad
ALTERNATIVE: 2B

3.

Ana

Avalj

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3): -

TOTAL (MAXIMUM = 15):

i)

ii)

i)

TABLE 5.7
(continued)

Basis for Evaluation During

Are technologies under
consideration generally
commercially available
for the sites-specific
application?

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

Additional equipment and
specialists may be
available without
significant delay.

12

Score

Yes
No

Yes

No

Yes
No

[~ 1]



AREA: Potliner Pad

ALTERNATIVE: 2C

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR

RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

Analysis Factor

1.

(Relative Weight = 10)

Basis for Evaluation During
D

Compliance with
chemical-specific
SCGs.

Compliance with
action-specific
5CGs.

Compliance with

location~specific
5CGs

TOTAL (Maximum = 10):

Meets chemical specific SCGs such
as groundwvater standards.

Meets SCGs such as technology
standards for incineration or
landfill.

Meets location-specific SCGs
such as Freshwater Wetlands
Act.

10

Score

Yes
No

Yes
No

Yes
No

[ 1= 1]

(¥4



AREA: Potliner Pad
ALTERNATIVE: 2C

TABLE S.)

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

aralysis Factor Score
1. Use of the site Unrestricted use of the land and Yes
. after remediation. water. (If ansver is yes, go to No [

the end of the Table.)
TOTAL (Maximum = 20): 0

| F

O

Human health and the i) 1Is the exposure to Yes X
environment exposure contaminants via air route No
after the remediation. acceptable?
ii) Is the exposure to Yes
contaminants via groundwater/ No
surface wvater acceptable?
iii) 1s the exposure to Yes
contaminants via sediments/ No
soils acceptable?
Subtotal (Maximum = 10): 10
Magnitude of residual i) Health risk €1 in 1,000,000 _X
public health risks
after the remediation. ii) Health risk <1 in 100,000
Subtotal (Maximum = 3): 5
Magnitude of residual i) Acceptable X

environmental risks ‘
after the remediation. ii) Slightly greater than .
acceptable.

iii) significant risk still exists.
Subtotal (Maximum = S5): >

TOTAL (Maximum = 20): _20



REA: Potliner Pad
ALTERNATIVE: 2C

Analysis Factor

1. Protection of
community during
remedial actions.

Subtotal (Maximum = ¢):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUM = 10):

TABLE 5.4

S8HORT-TERM EFPFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

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?

© Does the mitigative effort to
control risk impact the
community life-style?

© Are there significant short-
tern risks to the environment
that must be addressed? (If
ansver is no, go to Factor 3.)

© Are the available mitigative
measures reliable to minimize
potential impacts?

—4-_-

© What is the required time to
implement the remedy?

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

2

10

Score

Yes
No

Yes
No

Yas
No

Yes
No

Yes
No

<2 yr.
>2 yr.

L2 yr.
>2 yr.

|

||

O



AREA: Potliner Pad
ALTERNATIVE: 2C

TABLE 5.5

LONG~TERM EFPECTIVENESS AND PERMANENCE
(Relative Weight = 15)

Basis for Evaluation During

Analysis Fagtor Score
1. On-site or off-site -] On-site treatmentw 3
treatment or land o Off-site treatment# 1
disposal © On-site or off-site land X 0
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3); 0
2. Permanence of the © Will the remedy be classified Yes -
remedial alternative. as permanent in accordance No X
with Section 2.1(a), (b), or
(¢). (If answer is vas, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial © Expected lifetime or 25=-30 yr x 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None 3
cf waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. 2 50% X 0
ii) Is there treated residual Yes _ 0
laft at the site? (If No 2
answer is no, go to
. Factor 5.)
iii) Is the treated residual Yes
toxic? No
iv) Is the treated residual Yes
mobile? No

Subtotal (Maximum = ) 2



AREA: Potliner Pad
LTERNATIVE: 2C

TABLER 5.5
{continued)

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

__ Analysis Factor
5., Adegquacy and

reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

i)

ii)

iif)

iv)

Basis for Evaluation During

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
remedy to handle potential
problems? (If answver is
noe, go to "iv",)

Degree of confidence that
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
(compare with other
renedial alternatives).

Scere
<5 yr. 1
>S5 yr. X o]
Yes X ¢]
No 1

Moderate to

confident

X

1

Somewhat to not
confident

Minimum
Moderate
Extensive

|

Q

2
1
C



AREA: Potliner Pad

ALTERNATIVE: :C

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME

Analysis Factor

1. Volume of hazardous
waste reduced
(reduction in volum
or toxicity). If
Factor 1 is not
applicable, go to
Factor 2.

Subtotal (Maximum

= 10): LA

Reduction in mobility

of hazardous waste.

(Relative Weight = 15)

Basis for Evaluation During

Score

i) Quantity of hazardous waste 99-100% __ 8
destroyed or treated. 90-99% _ 7
Inmobilization technologies 80-90% _ &6

do not score under Factor 1. 60-80% ___ 4
40-60% 2

20-40% _ 1

< 20% ___ 0

ii) Are there untreated or Yes 0
concentrated hazardous waste No -2

produced as a result of (i)?
If answver is no, go to Factor 2.
If subtotal = 10, go to Pactor 3.

iii) After remediation, how is

Off-site land

0

e

the untreated, residual disposal _

hazardous waste material On-site land

disposed? disposal __
Off-site
destruction

or treatment

i} Quantity of Available Wastes 950-100%

Inmobilized After Destruction/ 60-90%

Treatment. <

If Factor 2 is not applicable, go to Factor 3.

Subtotal (Maximum = 5):

Irreversibility of
the destruction or
treatment or
immobilization of
hazardous waste.

Subtotal (Maximum =

TOTAL (MAXINUM = 15)

5):

il) Method of Immobilization
= Reduced mobility by containment
- Reduced mobility by alternative

treatment technologies
0

Completely irreversible

Irreversible for most of the
hazardous wvaste constituents.
Irreversible for only some of the
hazardous wvasts constituents.

Reversible for most of the hazardous

waste constituents.

—_t

60%

1 |

!

oHN



REA: Potliner Pad

ALTERNATIVE: 2C

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

_ _Analysjs Factor — Detailed Analysis

1.

Technjcal Feagibility

a. Ability to i) Not difficult to construct.
construct No uncertainties in construction.
technology.

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

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

b. Reliability of i) Very reliable in meeting the
technelogy. specified process efficiencies
or psrformance goals.

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

c. Schedule of i) Unlikely
delays due to
technical ii) Somewhat likely
problens.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) Some future remedial actions

may be necessary.

Subtotal (Maximum = 10): 8

Adminjstrative Feasibililty
a. Cocrdination with .i) Minimal coordination is
other agenciess. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2} 1

Score




AREA: Potliner Pad
ALTERNATIVE: 2C

3.

Ana i r

TABLE 5.7
(continued)

Basis for Evaluation During

Avajlabjility of Services

and Materials

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

i)

ii)

i)

Are technologies under
consideration generally
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
available without
significant delay.

3

12

Sceore

Yes
No

Yes

No

Yes
No

I



AREA: Potliner Pad
ALTERNATIVE: 2D

TABLE 5.2

COMPLIANCE WITE APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation During

Analysis Factor . Detajled Analvsis

Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.

5CGs. .

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.

Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands

SCGs Act.

TOTAL {(Maximum = 10): 10

o —

Score

Yes
No

Yes
No

Yes
No

| 1

Nl



AREA: Potliner Pad
ALTERNATIVE: 2D

TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

Analysis Factor Detailed Analysis Sgore
1. Use of the sita Unrestricted use of the and and Yes
after remediation. water. (If answer is yes, go to No X

the end of the Table.)
TOTAL (Maximum = 20): 0

IIK

|>q|

2. Human health and the i) 1Is the exposure to Yes
environment exposure contaminants via air route No
after the remediation. acceptable?

ii) Is the exposure to Yes
contaminants via groundwater/ No
surface water acceptable?

iii) 1Is the exposure to Yes
contaminants via sediments/ No

soils acceptable?
Subtotal (Maximum = 10): 6

Magnitude of residual i) Health risk <1 in 1,000,000 X
public health risks
after the remediation. ii) Health risk <1 in 100,000

Subtotal (Maximum = §): 5

Magnitude of residual i) Acceptable

environmental risks

after the remediation. ii) Slightly greater than
acceptablae.

1ii) significant risk still exists.
Subtotal (Maximum = 8): 3

TOTAL (Maximum = 20)3 L4



AREA: Potliner Pad
+LTERNATIVE: 2D

Analysis Factor

1,

Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUX = 10):

TABLE 5.4

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

—  _Detailed Analvsis Score

o] Are there significant short- Yes 0
term risks to the community No T4
that must be addressed? (If
answer is no, go to Factor 2.)

© Can the risk be easily Yes 1
controlled? No 0

© Does the mitigative effort to Yes 0
control risk impact the No 2
community life-style?
4

© Are there significant short- Yes 0
term risks to the environment No X 4
that must be addressed? (If
ansver is no, go to Factor 3.)

© Are the available mitigative Yes 3
measures reliable to minimize No 0
potential impacts?

4

© What is the required time to 2 yr. _x 1
implement the remedy? >2 yr. 0

© Required duration of the <2 yr. A
mitigative effort to control >2 yr. 0

short-tera risk.

10



AREA: Potliner Pad
ALTERNATIVE: 2D

TABLE 5.5

LONG-TERM EFFECTIVENES8S AND PERMANENCE
(Relative Weight = 15)

Basis for Evaluation During
Analysis Factor

1.

On-site or off-site o On-site trsatmentw

treatment or land o Off-site treatmentw

disposal © On-site or off-site land
disposal

*Treatment is defined as destruction or separation/treatment or

solidification/chemical fixation of inorganic wastes.

Subtotal {(Maximum = 3): 0

Permanence of the o Will the remedy be classified
remedial alternativa. as permanent in accordance
with Section 2.1(a), (b), or

(¢). (If answer is yes, go to
Factor 4.)

Subtotal (Xaximum = 3):

Lifetime of remedial 0 Expected lifetime or
actions. ' duration of effectiveness
of the remedy.

Subtotal (Maximum = 3): 0

Quantity and nature i) Quantity of untreated

of waste or residual hazardous wasts left at
left at the site the sitae.

after remediation.

ii) Is there treated residual
left at the site? (If
answver is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated resicdual
mobile?

Subtotal (Maxiaum = $): 2

Score
3
1
¥ 0
- Yes 3
No X 0
25«30 yr 3
20=-25 yr 2
15-20 yr 1
< 15 yr X 0
None 3
< 25% 2
25=50% 1l
> 50% X_ o
Yes 0
No y 2
Yes 0
No 1
Yes 0
No 1



AREA:

Potliner Pad

TABLE 5.5
{continued)

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

.LTERNATIVE: 2D
_ Analvsis Factop

5. Adequacy and
reliability of
controls.

Subtotal (Naximum = 4):

TOTAL (MAXIMOUM = 15):

Basis for Evaluation During

— — _Detalled Analysis =

i)

ii)

iii)

iv)

4

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
controls can adequately
handle potential problenms.

Relative degree of long-
term monitoring required
(compare with other
renmedial alternatives).

2

Score
<5 yr. 1
>5 yr. X 0O
Yes X 0
No 1

Moderate to

confident _X 1
Somewhat to not
confident ___ ¢

Minimum
Moderate
Extensive

X

~ L R



AREA: Potliner Pad
ALTERNATIVE: 2D

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99=-100% __ 8
waste reduced destroyed or treated. 90=-99% 7
(reduction in volume Immobilization technologies 80-90% _ ¢
or toxicity). If do not score under Factor 1. 60-80% _ g4
Factor 1 is not . 40-60% _ 2
applicable, go to 20-40% _ 1
Factor 2. < 208 ___ o0
ii) Are there untreated or Yes o0
concentrated hazardous waste No —_ 2
produced as a result of (1)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): N.A,
iii) After remediation, how is Off-gsite land
the untreated, residual disposal __ o
hazardous waste material On-site land
disposed? disposal __
Off-~-site
destruction
Oor treatment
__ 2
Reduction in mobility i) Quantity of Available Wastes 90-100% __ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. < 60% y 0
If Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
= Reduced mobility by containment X o
= Reduced mobility by alternative 3
treataent technologies
Subtotal (Maximum = $); O
Irreversibility of Completely irreversible __5
the destruction or Irreversible for most of the
treatment or hazardous vaste constituents. 3
immobilization of Irreversible for only some of tha
hazardous wastaes. hazardous waste constituents. 2
Reversible for most of the hazardous
waste constituents. X 0
-Subtotal (Maximum = 5); 0 .

TOTAL (MAXINUM = 15); 0



REA: Potliner Pad
ALTERNATIVE: 2D

TABLE 5.7

IMPLENENTABILITY
(Relative Weicht = 15)

Basis for Evaluation During
Analvsis Factor i

1. Technjcal Feasibility

a. Ability te i) Not difficult to construct.
construct No uncertainties in construction.
technelogy.

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

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

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

i1) Somewhat reliable in meeting the
specified process efficiencies
or performance goals.

c. Schedule of i) Unlikely
delays due to
technical ii) somewhat likely
problems.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary,. ii) Some future remedial actions

may be necessary.

Subtotal (Maximum = 10): 8

Adminjstrative Feasibililty
a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): !

Score




AREA: Potliner Pad
ALTERNATIVE: 2D

Analysis Factor

3.

Avajlabjlity of Services
and Materijals
a. Availability of i)
prospective
technoleogies.
ii)

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 18):

i)

3

TABLE 5.7
(continued)

Basis for Evaluation During

Are technologies under
consideration generally
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
available without
significant delay.

12

S¢core

Yas
No

Yesg

No

Yes
No

| I



AREA: Potliner Pad
ALTERNATIVE: 3A

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation During

Ana
Compliance with Meets chemical specific SCGs such
chemical=-specific as groundwater standards.
SCGs.
Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.
Compliance with Meats location-specific SCGs
location-specific such as Freshwater Wetlands
5CGs Act.

10
TOTAL (Maximum = 10):

Score

Yes
No

Yes
No

Yes
No

1

=Y
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AREA: Potliner Pad
ALTERNATIVE: 3A

TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

__ Analysjs Factor

1. Use of the site Unrestricted use of the land and Yes

after remediation. water. (If answer is yes, go to No
the end of the Table.)
TOTAL (Maximum = 20): 20 .

2. Human health and the i) 1Is the exposure to Yes
environment exposure contaminants via air route No
after the remediation. acceptable?

ii) Is the exposure to Yes
contaminants via groundwater/ No
surface water acceptable?

iii) 1Is the exposure to Yes
contaminants via sediments/ No

soils acceptable?

Subtotal (Maximum = 10):

Lot
.

Magnitude of residual i) Health risk <1 in 1,000,000
public health risks
after the remediation. ii) Health risk <1 in 100,000

Subtotal (Maximum = $):
Magnitude of residual i) Acceptable
environmental risks

after the remediation. ii) Slightly greater than
acceptable.

iii) significant risk still exists.

Subtotal (Maximum = S):

TOTAL (Maximum = 20): i



AREA: Potliner Pad

+JLTERNATIVE: 34

Analvsis Factor

1.

Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXINUXM = 10):

TABLE 5.4

SHORT-TERM EPFECTIVENESS

Q

4

2

(Relative Weight = 10)

Basis for Evaluation During

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

Can the risk be easily
controlled?

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

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

Are the available mitigative
measures reliable to minimize
potential impacts?

A

What is the required time to
implement the remedy?

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

10

Score

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

<2 yr.
>2 yr.

<2 yr.
>2 yr.

N .

[Tk

[ - [ 1=
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AREA:
ALTERNATIVE:

analysis Factor
1.

Potliner Pad
3A

TABLE 5.5

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

Basis for Evaluation During

on-site or off-site o On-site treatment+

treatment or land o Off-gite treatment»

dispesal (ot On-site or off-site land
disposal

Score

*Treatment is defined as destruction or separation/treatment or

solidification/chemical fixation of inorganic wastaes.

Subtotal (Maximum = 3): 0

Permanence of the © Will the remedy be classified
remedial alternative. as permanent in accordance
with Section 2.1(a), (b), or

(¢). (If answer is yes, go to
Factor 4.)

Subtotal (Maximum = 3): O

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

Subtotal (Maximum = 3): 3

Quantity and nature i) Quantity of untreated

of waste or residual hazardous waste left at
left at the site the site.

after remediation.

ii) Is there treated residual
left at the site? (If
ansver is no, go to
Factor 5.)

iii) Is the treated residual
toxic?

iv) Is the treated residual
mobile?

Subtotal (Maximum = S): z

Yeas
No

25=30
20-25
15-20
< 15

None

< 25%
25=-50%
> 50%

Yes
No

Yes
No

Yes
No

Yr
yr
Yr
yr

d

[S¥'e} QRN W (o3 Sl ST
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AREA: Potliner Pad
\.LTERNATIVE: 34

TABLE 5.5
{continued)

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

Basis for Evaluation During

Analysi
5. Adequacy and i) Operation and maintenance
reliability of required for a period of:
controls.

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
controls can adequately
handle potential problens.

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

Subtotal (Maximum = 4)@ 2

TOTAL (MAXIMUM = 135): 7

S¢ore
<5 yr. 1
>5 yr. X 0
Yes X_ 0
No 1

Moderate to
confident X
Somewhat to not
confident __ <«

Minimum
Moderate ,
Extensive (



AREA: Potliner Pad
ALTERNATIVE: 3A

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Waeight = 15)

Basis for Evaluation During

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% _ 8
waste reduced destroyed or treated. 90-99% _ 7
(reduction in volume Immobilization technologies 80-90% ¢
or toxicity). If do not score under Factor 1. 60-80% __ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% _ 1
Factor 2. < 20% _ o0
] ii) Are there untreated or Yes 0
concentrated hazardous waste No -2
produced as a result of (i)?
If ansver is no, go to Factor 2.
Subtotal (Maxzimum If subtotal = 10, go to Pactor 3.
= 10): NLA.
ii1) After remediation, how is Off-site land
the untreated, residual disposal _ 0
hazardous vaste material On-site land ~
disposed? dispeosal __ .
Oft-site
destruction

or treatment

Reduction in mobility i) Quantity of Available Wastes 90-100% 2
of hazardous wasta. Immobilized After Destruction/ 60-90%y __ 1
Treataent. < 60% _xX o
If Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization
=~ Reduced mobility by containment X _ 0
= Reduced mobility by alternative __3
g ‘treatment technologies
Subtotal (Maximum = S):
Irreversibility of Completely irreversible -5
the destruction or Irreversible for most of the
treatment or hazardous vaste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. 2
Reversible for most of the hazardous ’
waste constituents. X

Subtotal (Maximum = $): 0 -

TOTAL (MAXIMUM = 15): 0



\REA: Potliner Pad

1.

.LTERNATIVE: 3,

Ana

Technical Feasibility

a. Ability to
construct
technoloeogy.

E. Reliability of
technology.

¢. Schedule of
delays due to
technical
problenms,

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10)?

TABLE S.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

i) Not difficult to construct.
No uncertainties in construction.

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 goals.

ii) Somewhat reliable in meeting the
specified 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.

8

Administrative Feasibililty

a. Coordination with
other agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

1

Score




AREA: Potliner Pad
ALTERNATIVE: 3A

Analysis Factor

3.

Avaj

and Materjals

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

i)

ii)

i)

TABLE 5.7
{continued)

Basis for Evaluation_During

Are technologies under
consideration generally
commercially available
for the site-specitic
application?

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

Additional equipment and
specialists may be
avajlable without
significant delay.

12

Score

Yes
No

Yes

No

Yes
No

N

'Ix

v



AREA: Potliner Pad
ALTERNATIVE: .3

TABLE S.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
S8TANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation During

Ana
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
5CGs.
Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill.
Compliance with Meets location-specific SCGs
location-specific such as Freshwatesr Wetlands
SCGs Act.

TOTAL (Maximum = 19): 10

Score

Yes
No

Yes
No

Yes
No

=

=<
X

4



AREA: Potliner Pad
ALTERNATIVE: 3B

TABLE 5.3
PROTECTION OF HUMAN HEALTE AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
Analysis Fa

Score

1. Use of the site Unrestricted use of the land and Yes

after remediation. water. (If answer is yes, go to No X

the end of the Tabla.)

TOTAL (Maximum = 20): 0
2. Human health and the i) TIs the exposure to Yes X

environment exposure contaminants via air route No

after the remediation. acceptable?

ii) Is the exposure to Yes X
contaminants via groundwater/ No
surface water acceptable?

1ii) Is the exposure to Yes X
contaminants via sediments/ No
soils acceptable?

Subtotal (Maximum = 10): !°

Magnitude of residual i) Health risk <1 in 1,000,000 X
public health risks

after the remediation. ii) Health risk <1 in 100,000
Subtotal (Maximum = S5): >

Magnitude of residual i) Acceptable X

environmental risks T
after the remediation. ii) Slightly greater than
acceptabla.

iii) significant risk still exists.
Subtotal (Maximum = 8): 3

TOTAL (Maximum = 20): 20



\REA: Potliner Pad
ALTERNATIVE: 338

Analysis Factor

1. Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4¢):

Time to implement
the remedy.

Subtotal (Maximum = 2):@

TOTAL (MAXINUM = 10):

TABLE 5.4

SHORT-TERN EFPFECTIVENESS
(Relative Weight = 10)

o

Basis for Evaluation During

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

Can the risk be easily
controlled?

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

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

Are the available nmitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

10

Score
Yes 0
No ¥4
Yes 1
No 8]
Yes 0
No 2
Yes 0
No ¥ _ 4
Yes 3
No 0
L2 yr. ¥ 1
>2 yr. 0
€2 yr. X 1
>2 yr. Q



-

ARERA: Potliner Pad
ALTERNATIVE: 3B

analvsis Factor
1.

TABLE 5.5

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

Basis for Evaluation During

Score
On-site or off-site -] On-site treatmentw 3
treatment or land o Off-site treatments 1
~disposal ¢ On-site or off-site land _x o
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 0
Permanence of the © Will the remedy be classified Yes -3
remedial alternative. as permanent in accordance No X 0
with Section 2.1(a), (b), or
(¢). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3):
Lifetime of remedial © Expected lifetime or 25=-30 yr ¥ 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of untreated None 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% X 0
ii) Is there treated residual Yes 0
left at the site? (If No y 2
ansver is no, go to
Factor S.)
iii) 1Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? No 1

Subtotal (Maximum = $): 2

—



AREA:
ALTERNATIVE: 3B

Potliner Pad

TABLE 3.5
(continued)

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

Ana

in

Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

i)

ii)

iii)

iv)

Basis for Evaluation During

Operation and maintenance
required for a period of:

Ars environmental controls
required as a part of the
remedy to handle potential
problems? (If ansver is
no, go to “iv",)

Degree of confidence that
controls can adequately
handle potential problens.

Relative degree of long-
term monitoring required
(compare with other
remedial alternatives).

—_—

Score
<5 yr. 1
>5 yr. x 0
Yes X ¢
No 1

Moderate to
confident x 1
Somewhat to not

confident C
Minimum p
Moderate X
Extensive {



AREA: Potliner Pad
ALTERNATIVE: 3B

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Bagsis for Evaluation During
. Analysis Factor

Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% _ 8
waste reduced destroyed or treated. 90-99% _ 7
(reduction in volume Immobilization technologies 80-90% _ 6
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% _ 1
Factor 2. < 20% ___ 0
ii) Are there untreated or , Yes _ 0
concentrated hazardous waste No — 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): AL
iii) After remediation, how is Off-site land
the untreated, residual dispesal ___ 0o
hazardous waste material On-site land
disposed? disposal
Otf-site
destruction
or treatment
2
Reduction in mobility {) Quantity of Available Wastes 90-100% __ 2
of hazardous waste. Inmobilized After Destruction/ 60-90% 1
Treatment. < 60% X o
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
- Reduced mobility by containment X o
= Reduced mobility by alternative 3
treatment technologies
Subtotal (Haximum = S): 0
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous wastae. hazardous waste constituents. - 2
Reversible for most of the hazardous <
waste constituents. t 0

Subtotal (Maximum = 8): 0 -

TOTAL (MAXINUN = 18)% 0



REA: Potliner Pad

ALTERNATIVE: 3B

1.

Analysi a o

TABLR 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During
D .

Technical Feasibility

a. Ability to
construct
technology.

b. Reliability of
technology.

¢. Schedule of
delays due to
technical
problems.

d. Need of under-
taking additional
remedial action,
if necessary.

Subtotal (Maximum = 10):

i) Not difficult to construct.
No uncertainties in construction.

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

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

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

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

i) Unlikely

ii) somewhat likely

i) No future remedial actions may
be anticipataed.

ii) Some future remedial actions
may be necessary.

8

Administrative Peasibililty

a. Coordination with
other agencies.

Subtotal (Maximum = 2):

i) Minimal coordination is
required.

ii) Required coordination is normal.

1ii) Extensive coordination is
required.

1

Score

X 3
2
1
3
X 2
X2
1
2
X o1
2
. 1

0



AREA: Potliner Pad
ALTERNATIVE: 3B

Analysis Fagtor

3. Availapili;z of §g:ziggg
and Materials

a. Availability of i)
prospective
technologies.

ii)

b. Availability of i)
necessary
equipment and
specialists.

Subtotal (Maximum = 3): 3

TABLE 5.7
{continued)

Basis for Evaluation During

Are technologies under
consideration generally
commercially available
for the site~specific
application?

Will more than one vendor
be avajlable to provide a
competitive bid?

Additional equipment and
specialists mpay be
available without
significant delay.

TOTAL (MAXINUM = 1S): 2

Score

Yes
No

Yes

No

Yes
No

||><

| I
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AREA: North Yard
ALTERNATIVE: 1

TABLE 5.2
COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE

STANDARDS CRITERIA AND GUIDELINES (BCGs)
(Relative Weight = 10)

Basis for Evaluation During

Analysi —  Detailed Analysis
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.

SCGs.,

Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. landfill]l.

Compliance with Meets location-specific SCGs
location-specific such as Freshwater Wetlands
S5CGs Act.

TOTAL (Maximum = 10): 10

Score

Yes
No

Yes
No

Yes
No

b 1



AREA: North Yard

Subtotal (Maximum = §): 3

TOTAL (Maximum = 20): 20

ALTERNATIVE: 1
TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)
Basis for Evaluation During
analysis Factor D i Score
Use of the site Unrestricted use of the land and Yes 20
after remediation. water. (If answver is yes, go to No X 0
the end of the Table.)
TOTAL (Maximum = 20):
Human health and the i) 1Is the exposure to : Yes N 3
environment exposure contaminants via air route No 0
after the remediation. acceptable?
ii) Is the exposure to Yes ¥ 4
contaminants via groundwater/ No 0
surface water acceptable?
iii) 1Is the exposure to Yes X 3
contaminants via sediments/ No 0
soils acceptable?
Subtotal (Maximum = 10): 10
Magnitude of residual i) Health risk <1 in 1,000,000 x_ S
public health risks
after the remediation. ii) Health risk <1 in 100,000 2
Subtotal (Maximum = §): 5
Magnitude of residual i) Acceptable X s
environmental risks
after the remediation. ii) Slightly greater than 3
acceptablae.
iii) significant risk still exists. 0



AREA: North Yard
ALTERNATIVE: 1

TABLE 5.4

SHORT-TERM EFFECTIVENESS
(Relative Weight = 10)

Analysis Factor

Basis for Evaluation During

1, Protection of o

community during
remedial actions.

Subtotal (Maximum = 4}:

Petailed Analysis

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

Can the risk be easily
controlled?

Does the mitigative effort to
control risk impact the
compunity life-style?

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.)

Are the available mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

o]
Subtotal (Maximum = 4): 4
Time to implement o
the remedy.

0
Subtotal (Maximum = 2): 2

TOTAL (MAXIMUM = 10):

10

Sceore

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

<2 yr.
>2 yr.

£2 yr.
>2 yr.

A

d

(o]

- O



AREA: North Yard

ALTERNATIVE: 1
TABLE 5.5
LONG-TERM EFFECTIVENESS AND PERMANENCE
(Relative Weight = 15)
Basis for Evaluation During
analysis Factor D i
l. On-site or off-=gsite o On-site treatmentw
treatment or land o Off-site treatment#*
disposal © On-gsite or off-site land

disposal

*Treatment is defined as destruction or separation/treatment or

solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum = 3): 0

2. Permanence of the o Will the remedy be classified
remedial alternative. as permanent in accordance
with Section 2.1(a), {(b), or

(c}). (If answer is ves, go to
Factor 4.)

Subtotal (Maximum = 3): 0

Lifetime of remedial 0 Expected lifetime or
actions, duration of effectiveness
of the remedy.

Subtotal (Maximum = 3): 3

Quantity and nature i) Quantity of untreated
of waste or residual hazardous waste left at
left at the site the sitae.

after remediation.

ii) Is there treated residual
left at the site? (If
answer is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile?

Subtotal (Maximum = §); 5

Score
3
1
X 0
Yes 3
No X 0
25-30 yr x 3
2025 yr 2
15-20 yr 1
< 15 yr 0
None X 3
£ 25% 2
25=50% 1
> 50% 0
Yes 0
No X 2
Yes 0
No 1
Yes 0
No 1



AREXA: North Yard
ALTERNATIVE: 1

TABLE 5.5
{continued)

LONG-TERM EPFECTIVENESS AND PERMANENCE

___Analysjs Factopr

5. Adequacy and
reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUMN = 15):

(Relative Weight = 15)

Bagis for Evaluation During

—— Detailed Analvsis

Score

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 "iyn",)

iii) Degree of confidence that
controls can adequately
handle potential problems.

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

-2

10

<5 yr.
>5 yr.

Yes
No

K

- O

Moderate ¢
confident

o]
X

1

Somewhat to not
confident

Minimum
Moderate
Extensive

X

0

2
1
0



AREA: North Yard

ALTERNATIVE: |
TABLE 5.6
REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)
Basis for Evaluation During
Analysis Factor _Detajled Analysis Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% __ 8
waste reduced destroyed or treated. 90-99% _ 7
(reduction in volume Immobilization technologies 80-90% _ ¢
or toxicity). If do not score under Factor 1. 60-80% 4
Factor 1 is not 40-60% 2
applicable, go to 20-40% _ 1
Factor 2. < 20% ___ 0
ii) Are there untreated or Yes _ 0
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (n%xinun If subtotal = 10, go to FPactor 3.
= 10)s N-A.
iii) After remediation, how is Off-site land
the untreated, residual dispeosal ___ o
hazardous waste material On-site land _
disposed? disposal ___
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available wWastes 90-100% __ 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment. - < 60% X _ o0
If Factor 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
= Reduced mobility by containment X o
- Reduced mobility by alternative 3
treatment technologies
Subtotal (Maximum = $);: O
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. 2
Reversible for most of the hazardous
waste constituents. X o

Subtotal (Maximum = 8): 0

TOTAL (MAXIMUK = 15): ° .



AREA: ¥orth Yard

ALTERNATIVE: 1
TABLE 5.7
IMPLEMENTABILITY
(Relative Weight = 15)
Basis for Evaluation During
Analysis Factor Detailed Analysis Score
1. Technical Feasgibility
a. Ability to i) Not difficult to construct. X
construct No uncertainties in construction.
technology.
ii) Somewhat difficult to construct.
No uncertainties in construction.
iii) Very difficult to construct
and/or significant uncertainties
in construction.
b. Reliability'of i) Very reliable in meeting the X
technology. specified process efficiencies
or performance goals.
ii) Somewhat reliable in meeting the
specified process efficiencies
or performance goals.
c. Schedule of i) Unliioly N
delays due to
technical ii) Somewhat likely
prcblems.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) some future remedial actions X

may be necessary.
Subtotal (Maximum = 10): 9
Administrative Feasibililty

a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Subtotal (Maximum = 2): 2




AREA:

North Yard

ALTERNATIVE: 1

Analysis Factor

3.

TABLE $.7
(continued)

Basis for Evaluation During

D

Availability of Services
and Materijals

a. Availability of
prospective
technelogies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

i)

ii)

i)

Are technologies under
consideration generally
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
available without
significant delay.

L4

Score

Yes
No

Yes
No

Yes
No

s

| I



AREA:
ALTERNATIVE:

North Yard
2A

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR

RELEVANT AND APPROPRIATE NEW YORK BTATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

Ana

Compliance with
chemical-specific
S5CGs.

Compliance with
action-specific
SCGs.

Compliance with

location-spacific
SCGs

TOTAL (Maximum = 10):

(Relative Weight = 10)

Basis for Evaluation During
—lR0talled Analysis

Meets chemical specific SCGs such
as groundwater standards.

Meets SCGs such as technology
standards for incineration or
landfill.

Meets location-specific ScCGs
such as Freshwater Wetlands
Act.,

10

Score

Yes
No

Yes
No

Yes
No

N

Nis

ray



AREA: North Yard
ALTERNATIVE: 24

TABLE 5.3
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
analysis Factor D i

1,

- TOTAL (Maximum = 20):

Score

Use of the site Unrestrictad use of the land and Yes

after remediation. water. (If answer is yes, go to Neo
the end of the Table.)

TOTAL (Maximum = 20): 2O

Human health and the i) 1Is the exposure to Yes

environment exposure centaminants via air route No

after the remediation. acceptable?

ii) Is the exposure to Yes
contaminants via groundwater/ No
surface water acceptable?

iii) 1Is the exposure to . Yes
contaminants via sediments/ No
soils acceptable?

Subtotal (Maximum = 10):

Magnitude of residual i) Health risk <1 in 1,000,000
public health risks

after the remediation. ii) Health risk <1 in 100,000

Subtotal (Maximum = 5):
Magnitude of residual i) Acceptable
envircnmental risks

after the remediation. ii) sSlightly greater than
acceptable.

iii) significant risk still exists.
Subtotal (Maximum = S):

20

N



AREA: North Yard
ALTERNATIVE: 2A

hdnalysis Factor

1. Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

2. Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2)3

TOTAL (MAXINUK = 10):

TABLE S.4

SHORT-TERM EFFECTIVENESS

(Relative Waight = 10)

Basis for Evaluation During

—Detailed Analysis

Q

o

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

Can the risk be easily
controlled?

Does the mitigative effort to
contrel risk impact the
community life-style?

0

0

-9

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

Are the available nmitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

Score
Yes X0
No 4
Yes 1
No 0
Yes L 9
No 2
Yes L0
No 4
Yes R
No x 0
£2 Yyr. 1
>2 yr. 0
<2 yr. 1
>2 yr. X 0




AREA:

ALTERNATIVE: .

Analysis Factor

l.

North Yard

TABLE S.5

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

Basis for Evaluation During
D

Cn-site or off-gite

treatment or land
disposal

*Treatment is defined as destruc

o On-site treatment»

o Off-site treatment»

o On-site or off-site land
disposal

solidification/chemical fixation of inorganic wastes.

Subtotal (Maximum

Permanence of the

remedial alternative.

Subtotal (Maximum

= 3): 0

o Will the remedy be classified
as permansnt in accordance
with Section 2.1(a), (b), or
(¢). (If answer is yvaes, go to
Factor 4.)

= 3): 0

Lifetime of remedial o Expected lifetime or

actions.

Subtotal (Maximum

duration of effectiveness
of the remedy.

= 3): 3

Quantity and nature i) Quantity of untreated

of waste or residual

left at the site
after remediation.

hazardous waste left at
the site.

ii) Is there treated residual
left at the site? (If
answer is no, go to
Factor 5.)

ii{) Is the treated residual
toxic?

iv) Is the treated residual
mobile?

Subtotal (Maximum = 5); 3

tion or separation/treatment or

Score
3
1
X 0
Yes 3
No X 0
25=30 yr X 3
20~25 yr 2
15-20 yr 1
< 15 yr o
None R
< 25% X 2
25-50% -1
> 50% 0
Yes X 0
No 2
Yes X o0
No 1
Yes 0
No X 1



AREA: North Yard
ALTERNATIVE: 5,

TABLRE 5.5
{continued)

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

___Apnalysis Factor
5. Adequacy and

reliability of
controls.

Subtotal (Maximum = 4):

TOTAL (MAXIMUM = 15):

1)

ii)

iif)

iv)

2

8

Basis for Evaluation During

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",)

chro.'ot confidence that
controls can adequately
handle potential problenms.

Relative degree of long-
term monitoring required
(compare with other
remadial alternatives).

Score
<5 yr. 1
>5 yr. X 0
Yes ¥ 0
No 1
Moderate to

confident ¥ 1
Somewhat to not
confident

Minimum
Moderate
Extensive

X

0

2
1
0



AREA: Nerth Yard
ALTERNATIVE: 24

TABLR 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

0

Analysis Factor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% ___ 8
waste reduced destroyed or treated. 90-99% 7
(reduction in volume Immobilization technologies 80-90% < &
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ =2
applicable, go to 20-40% _ 1
Factor 2. < 20% __ 0
ii) Are there untreated or Yes ¢ 0
concentrated hazardous waste No -2
produced as a result of (i)?
. If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Pactor 3.
= 10): yi
iii) After remediation, how is Off-site land
the untreated, residual disposal _
hazardous wvaste material On-site land
disposed? disposal X
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% _ % 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatment, < 60% 0
If Factor 2 is not applicable, go to Pactor 3.
ii) Method of Immobilization <
= Reduced mobility by containment __ 0
- Reduced mobility by alternative 3
treataent technologies
Subtotal (Maximum = $): 2
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 13
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. X 2
Reversible for most of the hazardous
waste constituents. - 0
Subtotal (Maximum = 5); ¢

TOTAL (MAXINUM = 15): 11

e

b gy



AREA:

North Yard

ALTERNATIVE: 24

Analvsis Factor

TABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During
D .

a.

Subtotal (Maximum = 10):

Technical Feasibility

Ability to
construct
technology.

Reliability of
technology.

Schedule of
delays due to
technical
problems.

Need of under-
taking additional
remedial action,
if necessary.

i) Not difficult to construct.

No uncertainties in construction.

ii) somewhat difficult to construct.

No uncertainties in construction.

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

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

ii) Somewhat reliable in meeting the
specified 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.

5

Administrative Feasibililty

a.

Subtotal (Maximum = 2):

Coordination with
other agencies.

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

0

Score




AREA: North Yard
ALTERNATIVE: 24

Ana

and Materjalg

a. Availability of
prospective
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 15):

Avajlability of Servicesg

i)

ii)

1)

7

Basis for Evaluation During

2

TABLE 5.7
(continued)

Score

Are technologies under
consideration generally
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
available without
significant delay.

Yes
No

Yes
No

Yes
No

[

X

l.



AREA: North Yard
ALTERNATIVE: 2B

TABLE 5.2

COMPLIANCE WITH APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (B8CGs)

{Relative Weight = 10)

Basis for Evaluation During

Ana
Compliance with Meets chemical specific SCGs such
chemical-specific as groundwater standards.
SCGs. _
Compliance with Meets SCGs such as technology
action-specific standards for incineration or
SCGs. lanarill.
Compliance with Meets location-specific SCGs
location-specific such as Freshwvater Wetlands
SCGs Act.
TOTAL (Maximum = 10): 10

——

Score

Yes
No

Yes
No

Yes
No

[T

'S

(]



AREA: North Yard
ALTERNATIVE: 28

PROTECTION

Analysis Factor

TABLE 5.3
OF HUMAN HEALTE AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During
D

1.

Use of the site
after remediation.

TOTAL (Maximum = 20):

Human health and the
environment exposure
after the remediation.

Subtotal (Maximum = 10):
Magnitude of residual
public health risks
after tha remediation.
Subtotal (Maximum = 5):
Magnitude of residual

environmental risks
after the remediation.

Subtotal (Maximum = 5):

TOTAL (Maximum = 20):

20

Score

Unrestricted use of the land and Yes S 20

water. (If answer is yes, go to No 0

the end of the Tablas.)

20

i) Is the exposure to Yes -3
contaminants via air route No -0
acceptable?

ii) Is the exposure to Yes -4
contaminants via groundwater/ No 0
surface vater acceptable?

iii) 1Is the exposurs to Yes 3
contaminants via sediments/ No 0
soils acceptable?

i) Health risk <1 in 1,000,000 5

ii) Health risk <1 in 100,000 2

i) Acceptable 5

ii) slightly greater than 3
acceptable.

1ii) significant risk still exists. 0



AREA: North Yard
ALTERNATIVE: 2B

Analysjis Tactor

TABLE 5.4

SHORT~TERM EPPECTIVENESS
(Relative Weight = 10)

Basis for Evaluation During

D

1. Protection of

2.

community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4)1

Time te implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXINUM = 10):

o

0

0

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

Can the risk be easily
controlled?

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

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

Are the avajilable mitigative
measures reliable to minimize
potential impacts?

What is the required time to
implement the remedy?

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

Sgore
Yes X
No 4
Yes 1
No X 0
Yes X 0
No 2

0
Yes 0
No .4
Yes 3
No 9
<2 yr. 1
>2 yr. X_ 0
<2 yr. 1
>2 yr. X Q



AREA: North Yard
ALTERNATIVE: 2B

TABLE 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE

analysis Factor

(Relative Weight = 15)

Basis for Evaluation During
D

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

*Treatment is defined as destruct

o On~site treatment»

] Off-site treatment®

o On-site or off-site land
disposal

solidification/chemical fixation of inorganic wastas.

Subtotal (Maximum = 3):

Permanence of the
remedial alternative.

Subtotal (Maximum = 3):

Lifetime of remedial
actions.

Subtotal (Maximum = 3):

Quantity and nature
of waste or residual
left at the site
after remediation.

Subtotal (xlxiiun = 5):

2

© Will the remedy be classified
as permanent in accordance
with Section 2.1(a), (b), or

(c). (If answer is yes, go to
Factor 4.)

© Expected lifetime or
duration of effectiveness
of the remedy.

3

i) Quantity of untreated
hazardous waste left at
the site.

ii) Is there treated residual
left at the site? (If
answer is no, go to
Factor 5.)

ii{) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile? -

ion or separation/treatment or

Score
3
1
X 0
Yes 3
No X 0
25=30 yr X 3
20=25 yr 2
15-20 yr 1
< 15 yr 0
None 3
< 25% 2
25-50% 1
> 50% X0
Yes ___0
No x 2
Yes 0
No 1
Yes 0
No - 1



AREA: North Yard
ALTERNATIVE: 2R

TABLR 5.5
(continued)

LONG=TERM EFFECTIVENEESS AND PERMANENCE
(Relative Weight = 15)

Ana
5. Adegquacy and

reliability of
controls.

Subtotal {(Maximum = 4):

TOTAL (MAXIMUM = 15):

Basis for Evaluation During

— Detailed Analysis

i)

ii)

iii)

iv)

7

Operation and maintenance
required for a period of:

Are environmental controls
required as a part of the
renedy to handle potential
problens? (If answer is
no, go to “iv".)

Degree of confidence that
controls can adequately
handle potential problems.

Relative degree of long-
term monitoring required
{compare with other
remedial alternatives).

2

Score
<5 yr. 1
>5 yr. _X 0
Yes X 0
No 1

Moderate to
confident X 1
Somewhat to not

confident C
Minimum 2
Moderate X 1
Extensive ___ ¢



AREA: North Yard
ALTERNATIVE: 2B

TABLE S.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During
Analysis Factor Detailed Analvysis Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% _ 8
waste reduced destroyed or treated. 90-99% _ 7
(reduction in volume Immobilization technologies 80-90% __ s
or toxicity). If do not score under Factor 1. 60~80% _ 4
Factor 1 is not 40-60% __ 2
applicable, go to 20-40% _ 1
Factor 2. < 208 _ o
ii) Are there untreated or . Yes __ 0
concentrated hazardous waste No -2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): N4
iii) After remediation, how is Off-gita land
the untreated, residual dispeosal __ o0
hazardous waste material On-site land —
disposed? dispesal
Off-site
destruction

or treatment
2

ey

Reduction in mobility i) Quantity of Available Wastes 90-100% 2
of hazardous waste. Immobilized After Destruction/ 60-90% 1
Treatnent. < 60% X _ 0

If Pactor 2 is not applicable, go to Pactor 3.

ii) Method of Immobilization

= Reduced mobility by containment x_ 0
= Reduced mobility by alternative 13
treatnent technologies
Subtotal (Maximum = $): 0
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. — 2
Reversible for most of the hazardous
waste constituents. X 0

Subtotal (Maximum = 5): 0 -
TOTAL (MAXINUN = 18): 0 o



AREA:

North Yard

ALTERNATIVE: 2B

analysis Factor

1. Tecg

a.

Subtotal (Maximum = 10):

TABLE 5.7

IMPLENENTABILITY
(Relative Weight = 15)

Basis for Evaluation During
D .

Ability to
construct
technelogy.

Reliability of
technelogy.

Schedule of
delays due to
technical
problens.

Need of under-
taking additional
remedial action,
if necessary.

i) Not difficult to construct.

No uncertainties in construction.

ii) Somawhat difficult to construct.

No uncertainties in construction.

iii) Very difficult to construct
and/or significant uncertainties
in const;uction.

i} Very reliable in meeting the
specified process efficiencies
or performance goals.

i}{) Somewhat reliable in meeting the
specified 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.

5

Adninistrative Feasibililty

a.

Subtotal (Maximum = 2):

Coordination with

other agencies.

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

Score




AREA: North Yard
ALTERNATIVE: 2B

TABLE 5.7
(continued)

Basis for Evaluation During

Analysi Score
3. aAvailability of Services

and Materialsg

a. Availability of i) Are technolcgias under Yes X 1
prospactive consideration generally No __ 0
technologies. commercially available

for the site-specitic
application?

ii) Will more than one vendor Yes S o
be available to provide a No -0
competitive bid?

b. Availability of i) Additional equipment and Yes — 1
necessary specialists may be No _s 0
equipment and available without
specialists. significant delay.

Subtotal (Maximum = 3):

TOTAL (MAXIMNUM = 15)



AREA: North Yard
ALTERNATIVE: 3

TABLE 5.2

COMPLIANCE WITE APPLICABLE OR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

{Relative Weight = 10)

Basis for Evaluation During

Ana ' —  Detajled Analvsis Score
Compliance with Meets chemical specific SCGs such Yes X
chemical-specific as groundwater standards. No
SCGs.

Compliance with Meets SCGs such as technology Yes X
action-specific standards for incineration or No

SCGs. landfill.

Compliance with Meets location-specific ScCGs Yes X
location-specific such as Freshwater Wetlands No

5CGs Act.

TOTAL (Maximum = 10): 10




AREA: North Yard
ALTERNATIVE: 3A

TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

Analysis Factor D Score

1. Use of the sita Unrestricted use of the land and Yes

after remediation. water. (If answver is yes, go to No N

the end of the Table.)

TOTAL (Maximum = 20): 0
2. Human health and the i) 1Is the exposure to Yes X

environment exposurae contaminants via air route No

after the remediation. acceptable?

ii) Is the exposure to Yes X
contaminants via groundwater/ No
surface water acceptable?

iii) Is the exposure to Yes X
contaminants via sediments/ No
soils acceptablae?

Subtotal (Maximum = 10): 10

Magnitude of residual i) Health risk . %1 in 1,000,000 X
public health risks

after the remediation. ii) Health risk - €1 in 100,000
Subtotal (Maximum = $): 5

Magnitude of residual i) Acceptable X

environmental risks -

after the remediation. 1ii) Slightly greater than
acceptabla.

iii) significant risk still exists.
Subtotal (Maximum = 8): s

TOTAL (Maximum = 20): 20



AREA:

North Yard

ALTERNATIVE: 4,

dnalvsis Factor

TABLE 5.4

SHORT-TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

Detajled Analysis

2.

1.

Protection of
community during
remedial actions.

Subtotal (Maximum = 4):

Environmental Impacts

Subtotal (Maximum = 4):

Time to implement
the remedy.

Subtotal (Maximum = 2)1@

TOTAL (MAXINUX = 10):

o

0

Score

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

Can the risk be easily
controlled?

Does the mitigative effort to
control risk impact the
comnunity life-style?

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

Are the avajlable mitigative
measures reliable to minimize
potential impacts?

What is the required time to
inplement the remedy?

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

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

<2 yr.
>2 yr.

<2 yr.
>2 yr.

|

fl

[l

LS ]

o



AREA: ’ North Yard
ALTERNATIVE: 1A

TABLE 5.5

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

Basis for Evaluation During
analysis Factor

Score
l. On-site or off-sgite o] On-site tresatment» 3
treatment or land o Off-site treatment* 1
disposal o On-site or off-site land X o
disposal
*Treatment is defined as destructiocn or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 3
2. Permanence of the o Will the remedy be classified Yes
remedial alternative. as permanent in accordance No X

with Section 2.1(a), (b), or
(¢). (If ansvwer is yes, go to

Factor 4.)

Subtotal (Mamimum = 3): 0

Lifetime of remedial © Expected lifetime or
actions. duration of effectiveness
of the remedy.

Subtotal (Maximum = 3): 3

Quantity and nature i) Quantity of untreated
of vaste or residual hazardous waste left at
left at the site the site.

after remediation.

ii) Is there treated residual
left at the site? (If
ansver is no, go to
Factor 5.)

iii) 1Is the treated residual
toxic?

iv) Is the treated residual
mobile?

Subtotal (Maximum = 5): 3

25=30
20=25
15=20
< 15

None
< 25%
25-50%
> 50%
Yes
No

Yes
No
Yes
No

yr
Yr
yr
yr

ol Tl MR

NNy

|+

O N W

N O

- O



AREA: North Yard
ALTERNATIVE: 3A

TABLE 5.5
{continued)

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

Basis for Evaluation'During

Analysis Factor Sgore
5. Adequacy and i) oOperation and maintenance <5 yr. 1
reliability of required for a period of: >5 yr. ; 0
contrels.
ii) Are environmental controls

required as a part of the
remady to handle potential
precblems? (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).

Subtotal (Maximum = 4): 2

TOTAL (MAXINUM = 15): 8

Yes X 0
No 1

Moderate to
confident
Somewhat to not
confident __ ¢

Mininum
Moderate
Extensive !

|



AREA: North Yard
ALTERNATIVE: 3A

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Arnalysis Facteor D Score
1. Volume of hazardous i) Quantity of hazardous waste 99-100% __ 8
waste reduced destroyed or treated. 90-99% __ 7
(reductieon in volume Immobilization technologies 80-90% __ &
or toxicity). If do not score under Factor 1. 60~80% 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% ___ 1
Factor 2. < 20% __ 0
ii) Are there untreated or Yes 0
concentrated hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximum If subtotal = 10, go to Factor 3.
= 10): 3
iii) After remediation, howv is Qff-site land
the untreated, residual disposal ___ ¢
hazardous waste material On-gite land
disposed? disposal _y ™
' Off-site
destruction
or treatment
2
Reduction in mobility 1) Quantity of Available Wastes 90-100% _y 2
of hazardous waste. Immobilized After Destruction/ 60-30% _ 1
Treatment. < 60%Y __ 0
If Factoer 2 is not applicable, go to Factor 3.
ii) Method of Immobilization
= Reduced mobility by containment X 0
= Reduced mobility by alternative 3
treatnent technologies
Subtotal (Maximum = 3): 2
Irreversibility of Completely irreversible 5
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. X2
Reversible for most of the hazardous
waste constituents. 0

‘Subtotal (Maximum = 5): _E___ o

TOTAL (MAXINUM = 15); ’ .



AREA: North Yard
ALTERNATIVE: la
ABLE 5.7

IMPLEMENTABILITY
(Relative Weight = 15)

Basis for Evaluation During

analysis Factoer Detajled Analvysis Score
1. Techpical Feagibiljity
a. Ability to i) Not difficult to construct.
construct No uncertainties in construction.
technology.

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

iii) Very difficult to construct X
and/or significant uncertainties
in constructien. '

b. Reliability of i) Very reliable in meeting the
technology. specified process efficiencies
or performance goals.

ii) somewhat reliable in meeting the
specified process efficienciaes
or performance goals.

¢. Schedulae of i) Unlikely
delays due to
technical ii) Somewhat likely
problems.
d. Need of under- i) No future remedial actions may
taking additional be anticipated.
remedial action,
if necessary. ii) Some future remedial actions

may be necessary.

Subtotal (Mazimum = 10): 5

Administrative PFeasibililty
a. Coordination with i) Minimal coordination is
other agencies. required.

ii) Required coordination is normal.

iii) Extensive coordination is _X_0

required.

Subtotal (Maximum = 2): 0




AREA: North Yard
ALTERNATIVE: 3A

TABLE S.7
(continued)

Basis for Evaluation During

| I

Analysis Factor D Score
3. Avaj ili

and Materijals

a. Availability of i) Are technologies under Yes =
prospective consideration generally No -
technologies. commercially available

for the site-specific
application?

ii) Will more than one vendor . Yes
be available to provide a No
competitive bid?

b. Availability of i) Additional equipment and Yes
necessary specialists nay be No
equipment and available without
specialists. significant delay.

Subtotal (Maximum = 3): 2

TOTAL (MAXIMUM = 185): 7



AREA: North Yard
ALTERNATIVE: 3B

TABLE 5.2

COMPLIANCE WITH APPLICABLE CR
RELEVANT AND APPROPRIATE NEW YORK STATE
STANDARDS CRITERIA AND GUIDELINES (8CGs)

(Relative Weight = 10)

Basis for Evaluation During

Analygi ——Detajled Analysis Score
Compliance with Meets chemical specific SCGs such Yes g
chemical-specific as groundwater standards. No 0
SCGs.

Compliance with Meets SCGs such as technology Yes v 3
action-specific standards for incineration or No 0
SCGs. landfill.

Compliance with Meets location-specific SCGs Yes X 3
location-specific such as Freshwater Wetlands No 0
SCGs Act.

TOTAL (Maximum = 10): 10




AREA: North Yard
ALTERNATIVE: 3B

TABLE 5.3

PROTECTION OF HUMAN HEALTH AND THR ENVIRONMENT
(Relative Weight = 20)

Basis for Evaluation During

analysis Factor D
1. Use of the site Unrestricted use of the land and Yes
after remediation. water. (If answer is yes, go to No

the end of the Tablas.)
TOTAL (Maximum = 20): 0

2. Human health and the i} Is the exposure to Yes

environment exposure contaminants via air route No
after the remediation. acceptable?

ii) Is the exposure to Yes
contaminants via groundwater/ No
surface water acceptable?

iii) 1Is the exposure to Yes
contaminants via sediments/ No

soils acceptable?

Subtotal (Maximum = 10): 10

Magnitude of residual i) Health risk <1 in 1,000,000
public health risks
after the remediation. ii) Health risk <1 in 100,000

Subtotal (Maximum = 5): 5

Magnitude of residual i) Acceptable

environmental risks

after the remediation. 1ii) Slightly greater than
acceptable.

iii) significant risk still exists.
Subtotal (Maximum = S): 5

TOTAL (Maximum = 20}); 29

O W



AREA: North Yard
ALTERNATIVE: 3B

Analysis Factor

TABLE 5.4

B8HORT-TERM EFFECTIVENESS

(Relative Weight = 10)

Basis for Evaluation During

Detailed Analysis

2.

1. Protectiocn of

community during
remedial actions.

Subtotal (Maximum = 4):3

Environmental Impacts

Subtotal (Maximaum = 4¢):

Time to implement
the remedy.

Subtotal (Maximum = 2):

TOTAL (MAXIMUX = 10):

o

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

Can the risk be easily
controlled?

Dces the mitigative effort to
control risk impact the
community life-style?

0

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?

—_—t

4

What is the required time to
implement the remedy?

Required duration of the

mitigative effort to control
short-term risk.

0

Score
Yes X o]
No 4
Yes 1
No X 0
Yes ¥ 0]
No 2
Yes Q
No X 4
Yeas 3
No 0
<2 yr. 1
>2 yr. X 0
<2 yr. 1
>2 yr. X 0



AREA: North Yard

ALTERNATIVE: 3B

TABLE 5.5

LONG-TERM EFFECTIVENESS AND PERMANENCE

Analysis Factor

Subtotal (Xaxzimum

8):3

(Relative Weight = 15)

Basis for Evaluation During
——— Detailed Analysis

2

Score
1. Cn-site or off-site ¢ On-site treatment* 3
treatment or land o Off-site treatment» 1
disposal o On-site or off-site land X o
disposal
*Treatment is defined as destruction or separation/treatment or
solidification/chemical fixation of inorganic wastes.
Subtotal (Maximum = 3): 0
2. Permanence of the © Will the remedy be classified Yes 3
remedial alternative. as permanent in accordance No X 0
with Section 2.1(a), (b), or
(c). (If answer is yes, go to
Factor 4.)
Subtotal (Maximum = 3): 0
Lifetime of remedial © Expected lifetime or 25-30 yr X 3
actions. duration of effectiveness 20-25 yr 2
of the remedy. 15-20 yr 1
< 15 yr 0
Subtotal (Maximum = 3): 3
Quantity and nature i) Quantity of uhtrcatod None 3
of waste or residual hazardous waste left at < 25% 2
left at the site the site. 25-50% 1
after remediation. > 50% x 0
ii) Is there treated residual Yes 0
left at the site? (If No v 2
answver is no, go to
Factor 5.)
1ii) 1Is the treated residual Yes 0
toxic? No 1
iv) Is the treated residual Yes 0
mobile? No 1



AREA: North
ALTERNATIVE: 3B

Yard

TABLE 5.5
{continued)

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

Analvsis Factor

Basis for Evaluation During
D

5. Adeguacy and
reliability of
controls,

Subtotal (Maximum =

TOTAL (MAXIMUM = 15):

e

i}

ii)

iiy)

iv)

7

Sgore

Jperation and maintenance
required for a period of:

Are environmental controls
required as a part of the
remedy to handle potential
problems? (If answver is
ne, go to "iv%.)

Degree of confidence that
controls can adequately
handle potential problens.

Relative degree of long-
term monitoring required
{compare with aother
remedial alternatives).

2

<5 yr. __
>S yr.

Yes

=
5
No

Moderate t
confident

-

o

Q

1

Somewhat to not

cenfident

Minimum
Moderate
Extensive

l‘/: I

-0

2
1
0



AREA: North Yardg
ALTERNATIVE: 3B

TABLE 5.6

REDUCTION OF TOXICITY, MOBILITY OR VOLUME
(Relative Weight = 15)

Basis for Evaluation During

Analysis Factor D Sgore
1. Volume of hazardous i) Quantity of hazardous waste 99~100% _ 8
waste reduced destroyed or treated. 90-93%%y 7
{reduction in volume Immobilization technologies 80-90% _ &
or toxicity). If do not score under Factor 1. 60-80% _ 4
Factor 1 is not 40-60% _ 2
applicable, go to 20-40% ___ 1
Factor 2. < 20% _ o0
ii) Are there untreated or Yes _ 0
concentratad hazardous waste No 2
produced as a result of (i)?
If answer is no, go to Factor 2.
Subtotal (Maximusm If subtotal = 10, go to Factor 3.
= 10): NaAL
iii) After remediation, how is Off-site land
the untreated, residual disposal __ o
hazardous waste material On-site land .-..
disposed? disposal __
Off-site
destruction
or treatment
2
Reduction in mobility i) Quantity of Available Wastes 90-100% 2
of hazardous waste. Immobilized After Destruction/ 60-950% _ 1
Treataent. < 60% x 0
If Pactor 2 is not applicabdle, go to Pactor 3.
ii) Method of Immobilization
= Reduced mobility by containment _x 0
= Reduced mobility by alternative 3
treatment technologies
Subtotal (Maximum = 3): 0
Irreversibility of Completely irreversible -
the destruction or Irreversible for most of the
treatment or hazardous waste constituents. 3
immobilization of Irreversible for only some of the
hazardous waste. hazardous waste constituents. ' — 2
Reversible for most of the hazardous
waste constituents. X 0
Subtotal (Maximum = 5); 0

TOTAL (MAXINUN = 15): 0 |



AREA:

North Yard

ALTERNATIVE: 3B

Analysis Factor
1. Technjgal Feagibility

a.

Subtotal (Maximum = 10):

TABLE 5.7

IMPLEMENTABILITY
(Relative Weigh* = 15)

Basis for Evaluation During
Detailed Analveis =

Ability to
construct
technology.

Reliability of
technology.

Schedule of
delays due to
technical
problems.

Need of under-
taking additional
remedial action,
if necessary.

i) Not difficult to construct.
No uncertainties in construction.

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 pesrforzance goals.

ii) Somewhat reliable in meeting the
specified 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.

5

Administrative PFeasibililty

a.

Subtotal (Maximum = 2):

Coordination with
other agencies.

i) Minimal coordination is
required.

ii) Required coordination is normal.

iii) Extensive coordination is
required.

0

Score




AREA: North Yard
ALTERNATIVE: 1B

3.

TABLE 5.7
{continued)

Basis for Evaluation During

D.

a. Availability of
prospactivae
technologies.

b. Availability of
necessary
equipment and
specialists.

Subtotal (Maximum = 3):

TOTAL (MAXIMUM = 185):

ii)

i)

Sgore

Are technologies under
consideration generally
conmercially available
for the site-specific
application?

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

Additional equipment and
specialists may be
avajlable without
significant delay.

Yes
No

Yes
No

Yes
No

| I

2
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1.0
INTRODUCTION

1.1  PROJECT DESCRIPTION

Reynolds Metals Company (Reynolds) is conducting a Feasibility Study to evaluate remedial
alternatives for several areas of concern at their Massena, New York, plant (Drawing 1).
Several alternatives include the possibility of constructing a new on-site Hazardous Waste
Landfill Facility (HWL). The HWL is to be designed and constructed in compliance with the
applicable regulations governing hazardous waste disposal units in the state of New York. The
proposed landfill is to have an estimated capacity of 70,000 cubic yards (cy). The waste stream
is to consist primarily of contaminated soil excavated from the North Yard Area and other
areas under consideration for remediation. Other associated debris from the excavation
operations may also be placed in the landfill. The estimated operational life of the landfill is
dependent upon the rate of excavation, but is considered to be approximately three years. This
landfill will not be designed to accommodate waste streams other than from site associated
remediation projects.

The landfill is tentatively to be located in the area of the existing borrow pit, occupying the
northern portion of the borrow pit site, shown as Cell 1 on Drawing 1. The HWL will contain
a single cell covering a total of 4.6 acres. The final design elevation is expected to exceed 270
feet National Geodetic Vertical Datum (NGVD). The area to the south of the site is currently
set aside for future expansion of the landfill, if needed. Future expansion areas will be
developed, pending volume requirements. Cell 1 will be developed and constructed to receive
the excavated materials from the North Yard area. This material is expected to be placed in
the landfill in thin lifts and compacted so that it has a minimum design shear strength of 750
pounds per square foot (psf).

Each cell in the landfill is to be constructed with an upper primary geomembrane/clay liner and
a lower secondary geomembrane/clay liner, a leachate collection/leachate detection system, and

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 1-1 8/8/91
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an above-grade containment dike system. The HWL preliminary design is discussed in Section
2.0.

Section 3.0 presents a cost estimate for the HWL preliminary design described in Section 2.0.
The cost estimate includes both capital and operations and maintenance (O&M) costs.

12  SITE DESCRIPTION

The site tentatively selected for the landfill is located in the west central section of Reynolds
plant site, just south of Haverstock Road. This area is west of the Black Mud Pond (BMP), and
about 1600 feet south of the St. Lawrence River. About 40 percent of the site is covered with
trees, grasses, shrubs, with an access road running adjacent the site toward the Black Mud Pond
area. Railroad spurs are present to the east, and utility lines to the south of the site, as shown
on Figure 1. The surrounding terrain is gently rolling, with ground elevations ranging from 240
to 210 NGVD feet. The proposed site was used as a source of borrow soil for use on the plant
during the 1970s and 1980s. This area is currently being regraded. No production, storage, or
other operations were associated with this area, therefore, there are no abandoned roadways,
building foundation elements, dikes, buried fire protection lines, or other buried utility lines.

12.1 Geology

Information was obtained on the site geology from review of existing reports from previous
projects. A more detailed description of the geology of the region, plant area, and proposed
HWL site is contained in the report entitled, "Final Remediation Investigation Report, Revision
2, Reynolds Metals Company, Massena, New York," dated July 2, 1990, prepared by Woodward-
Clyde Consultants. The geology in the vicinity of the proposed HWL site is generally
characterized by a sequence of approximately 100 feet of glacial till deposits, consisting of
bouldery, silty clay, clayey silt, overlying limestone bedrock.

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 1-2 8/8/91
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12.2 Subsurface and Geotechnical Conditions

A geotechnical investigation has not yet been conducted at the proposed HWL site to describe
the subsurface conditions and ascertain the geotechnical feasibility of constructing a landfill at
the site. However, numerous monitoring wells have been installed and test pits have been
excavated in the area. A review of these data, together with a preliminary examination of the
borrow pit and an understanding of the regional geology, indicates that the site would be
suitable for construction of a landfill from a geotechnical perspective with the proposed design
configuration using conventional construction techniques. However, a formal geotechnical
investigation would have to be conducted prior to finalization of the landfill design to quantify
stability and settlement characteristics.

1.23 Groundwater

Groundwater conditions near the site have been characterized by WCC in previous
investigations. Monitoring wells have been installed in shallow and deep zones in the glacial
till around the BMP and borrow pit area. The water table aquifer is encountered 10 to 15 ft
below the surface, ranging in elevation from 215 to 225. The elevation of the proposed landfill
is about 5 feet above the mean high groundwater level at the landfill. The waste would be
more than 10 feet above mean high water in the vicinity of the landfill. An average of 100 ft
of glacial till separates the water table aquifer from the bedrock zone.

FS Rpt/Appx E/ReyMet/BIC2515C-2/RM2 1-3 8/8/91
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20
LANDFILL DESIGN

This preliminary design has been developed to comply with New York State Department of
Environmental Conservation (NYSDEC) regulations pertaining to hazardous waste landfills.
The design will be used to ascertain the cost effectiveness of the HWL as a disposal option for
various remedial alternatives. Preliminary design drawings for this project are included as
Drawings 2 through 8.

21 DESIGN CONSIDERATIONS

2.1.1 Location

The landfill would utilize the existing low area of the present borrow pit, located as shown on
Drawing 2. The landfill site plan is presented on Drawing 3. The landfill location is outside
the 100-year floodplain.

2.1.2 Volume (Airspace)

The landfill would have an estimated total airspace of 70,000 cy. The airspace does not include
the double composite geomembrane liner system, cap system, or containment dikes.

2,13 Height and Depth
The landfill cover system would not exceed an elevation of +270 ft NGVD at its highest point.

The lowest elevation of the landfill subgrade will be at elevation 210. Drawing 5 presents
typical sections of the HWL.

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 2-1 8/8/91
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2.1.4 Liner System

It is anticipated that this landfill would be constructed entirely above existing grade and will
consist of a low permeability liner system. A typical section of the liner system is presented on
Drawing 8. An 18-inch-thick clay layer will act as the lower composite layer for the primary
liner system, and a 36-inch-thick clay layer will act as the clay component for the secondary
liner system. AN 80-mil HDPE liner would serve as the geomembrane component of the
double composite liner system. The landfill would be designed to minimize the number of
penetrations through the liner system. If the penetration is essential, a watertight seal would
be provided between the penetrating structure and the liner system. To the extent possible,
penctrations would be perpendicular to the surface upon which they are supported. Sharp
edges of the penetrating structure will not come into contact with the geomembrane material.

2.1.5 Leachate Detection

The leachate detection system (LDS) would consist of a 3-dimensional high-density polyethylene
(HDPE) structure (geonet) designed to transmit flow to a collection point. The geonet would
have a high fluid flow capacity for the design gradient and anticipated normal load. From the
collection point, any liquid in the leachate detection system will be conveyed to the leachate
removal system via porous bank run gravel, ASTM D 448, sizes No. 6, 57, or 67.

2.1.6 Leachate Collection System

The Leachate Collection System (LCS) will collect and transfer any liquid percolating through
the waste to a collection point. The leachate collection system consists of noncalcareous gravel
(ASTM D 448, Size 6, 57, or 67), high density polyethylene pipe, and geotextiles. Drawing 3
presents a plan view of the LCS; Drawing 6 presents LCS details. The landfill bottom
collection layer will consist of at least 12 inches of rounded/subrounded gravel, having a
hydraulic conductivity greater than 1x 10" cm/sec. The gravel should be clean, free of organics
or other unsuitable materials. The gravel should have no particle greater than 1 inch, and
should have less than 5 percent of the material by weight pass the No. 200 sieve. A composite

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 2-2 8/8/91
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geonet material (i.e. heat bonded geotextile) would be used on the interior below grade
sideslopes as the collection layer. The geotextile would be selected to preclude clogging.
Appropriate testing, such as the gradient ratio test, etc., would be conducted using the
anticipated waste material, and the candidate geotextiles.

Collection pipes would be sized and spaced adequately to remove leachate from the bottom of
the waste and side walls of the cell. The capacity of the mains should be greater than the sum
of the capacity of the laterals. The collection pipes would be capable of withstanding the
weight, stresses, and disturbance from overlying waste cover material, equipment operation, and
vehicular traffic. No glues, solvents, or adhesives will be permitted for pipe connections. All
pipe connections would be threaded, pressure-fitted, or thermally coupled. All elements of the
system would be sized according to the water balance calculations, and would be capable of
handling a peak flow of a 25-year, 24-hour storm event, approximately 4 inches in the Massena
area.

2.1.7 Leachate Removal System

The Leachate Removal System (LRS) would be designed to convey any liquid within the landfill
from the collection point to the discharge point. The LRS would consist of pumps and a piping
network designed to carry the leachate from the collection sumps to Reynolds’ on-site North
Yard GAC treatment system located northeast of the proposed landfill site. The LRS sump
pumps would function automatically and be accessible for maintenance. Wherever possible, the
number of penetrations to the liner system would be minimized. The leachate removal pipes
would be below grade. The pipes would be double-walled and at a depth below the frost
penetration level of 4 feet. Thus, heat tracing and lagging of the pipes would not be necessary.
All components of the leachate removal system would be sized according to a water balance
calculation and would be capable of handling peak flows of the 25-year, 24-hour storm event,

2.1.8 Above-Grade Perimeter Containment

The preliminary landfill design precludes stormwater that comes in contact with the waste
during the landfilling operations from leaving an area controlled by the LCS. As the height of

FS Rpt/Appx E/ReyMct/89C2515C-2/RM2 2-3 8/8/91
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the landfilled waste exceeds the existing ground elevation, construction of containment
structures, i.e., low permeability soil dikes, would be necessary.

These containment structures would consist of low permeability (clay) dikes, with a maximum
exterior slope of 3 horizontal to 1 vertical. The clay would provide a minimum cover thickness
of 2 feet and a coefficient of permeability less than 1 x 107 cm/sec. A detail cross-section
showing a typical containment dike cross section is included on Drawing 8. The clay dike would
serve as a low permeability soil layer for the final side slope capping system. A minimum 40-
mil HDPE geomembrane would immediately overlie the clay dike material to create a
composite cap system. A 48-inch-thick soil cover would be placed over the clay dike membrane

cap system necessary to protect them from desiccation, freeze-thaw damage, and to establish
vegetation,

2.19 Final Cap

The landfill design would also include a final capping system that minimizes infiltration of water
into the landfill. Design, construction, and maintenance considerations would help prevent
erosion of the capping system. The capping system would consist of, in ascending order: 6
inches soil cover over the waste; a geotextile; 18-inch clay layer; a 40-mil minimum HDPE
geomembrane; a 12-inch rounded/subrounded gravel drainage layer; and 30 inches of soil cover
over the liner, or established vegetative cover. A plan view is presented on Drawing 3; a typical
section is presented on Drawing 8.

22  DESIGN CONSIDERATIONS

The landfill detail design would provide for erosion and sedimentation control facilities,

stormwater control systems, and access roads. Typical design details are presented on Drawings
4 and 8.

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 2-4 8/8/91



Woodward-Clyde Consultants

22.1 Erosion and Sedimentation Control Plan

The preliminary landfill design has been developed such that a project erosion and settlement
control plan (ESCP) can be developed in accordance with applicable NYSDEC Regulations.

222 Stormwater Control System

Stormwater management controls would be controlled by different methods during landfill
operations versus after landfill closure. The LCS would provide stormwater management during
operation, in conjunction with the perimeter dike containment system.

After closure, stormwater management system to control runoff discharge of a 10-year, 2-hour
storm would be in place. Drawings 4 and 8 present typical design details of the stormwater
control system on the landfill after closure. The stormwater management system would also
include a detention basin to provide temporary storage of the expected runoff from the design
storm, with sufficient reserve capacity to accumulate precipitation and sediment prior to
discharge. Preliminary design details of runoff control are presented in Drawing 3. The design
details for the detention basin would be prepared as part of the detailed design. Discharge
from the detention basin would be in compliance with the applicable federal and state
regulations.

223 Access Road

An access road would be provided for transporting material into the landfill. This access road
would not necessarily circumscribe this site, as shown on Drawing 4. The access road would
include a haul road for the excavated soil from the North Yard and other areas of the plant to
the landfill. At a minimum the haul road would be designed to accommodate 60,000 truck
loads at 50 trips per day. The perimeter patrol road will circumscribe this site, however, it
would be designed to handle light-duty road traffic. Trucking for landfill construction associated
with excavation activities and construction would not use public roadways.

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 2-5 8/8/91
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3.0
ESTIMATED COSTS

The costs associated with the construction, operation, closure, and post-closure for the HWL
have been estimated and are presented in Table 3.1. The costs associated with the design,
permitting, and required investigations for the HWL are included in the discussion of remedial
alternatives. These estimated costs have been developed, using information obtained from local
contractors, vendor quotes, cost estimating guides, and previous WCC experience. A more
detailed cost estimate is included as Attachment 1. All cost estimates assume 1991 dollars.

3.1 CAPITAL COSTS

The direct capital costs (nonrecurring) for the HWL include costs to construct, operate, and
close the facility. The capital costs were estimated using the design described in Section 2.0 and
presented on Drawings 3 through 8.

The landfill operations costs include daily operation, groundwater monitoring, and stormwater
treatment. Daily operation costs include equipment and manpower necessary to operate the
landfill. Groundwater monitoring costs are based on sampling/analytical costs of $2,000/year
for five monitoring wells. Stormwater treatment includes costs for on-site treatment at the
North Yard GAC system, of 65 percent of the annual rainfall at $0.014 /gallon.

Based on the above assumptions, the total direct project cost is estimated to be $2,800,000, or

a cost of $40 per cubic yard. Using a conversion factor of 1.5 tons per cubic yard, the cost
would be $60 per ton.

FS Rpt/Appx E/ReyMet/B9C2515C-2/RM2 341 8/8/91
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32  POST-CLOSURE COSTS

Costs associated with post-closure O & M consist of a number of items. The following

assumptions were used to estimate the O & M costs for a 30-year post-closure period. All post-
closure costs are based on 1991 dollars.

. Groundwater monitoring costs are estimated to be $22,000 per year. Analytical
costs are assumed to be $2,000 per well per year (5 monitoring wells) as part of
the plant-wide monitoring program. Groundwater data analysis and reporting are
assumed to be included with a plant-wide monitoring program. The useful life
of a well is estimated to be 10 years; for a 30-year post closure period, this would
require well replacement 3 times, or an annual cost of $2,000 per year.

. Maintenance of the final cover system is estimated to be $12,000 per year. This
cost assumes complete replacement of the sideslope and final cover above the
upper geotextile once over the 30-year post-ciosure period.

. The cost of leachate pumping/treatment and leachate collection system
maintenance after closure is estimated to be $7,000 per year. This cost is based
on treating 10,000 gallons/year of leachate generated after closure. At a
treatment cost of $014 per gallon, annual treatment cost of the leachate is about
$140. O&M costs for leachate pumping and piping assumes complete
replacement twice during the 30-year post-closure period (15-year life).

The post-closure O&M costs total $31,000 per year (1991 dollars).

FS Rpt/Appx E/ReyMet/89C2515C-2/RM2 3-2 8/8/91



TABLE E—1
COST SUMMARY
HAZARDOUS WASTE LANDFILL
REYNOLDS METALS COMPANY
MASSENA, NEW YORK

MAJOR TASK

SITE PREPARATION

LINER CONSTRUCTION
LEACHATE PUMPING TO WWTP
LANDFILL OPERATIONS
SIDE—-SLOPE COVER SYSTEM
FINAL COVER SYSTEM

TOTAL FOR CONSTRUCTION,
OPERATION, AND CLOSURE

ESTIMATED
COST

$200,000
$830,000
$100,000
$710,000

$680,000

$2,890,000
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TASK

ATTACHMENT 1

HAZARDOUS WASTE LANDFILL COST ESTIMATE
REYNOLDS METALS COMPANY

SUBTASK

LEACHATE PUMPING TO WWTP

PIPELINE INSTALLATION

PUMPING SYSTEM

LANDFILL OPERATIONS

MASSENA, NEW YORK
{LANDFILL CELL NO 1

PHASE

DAILY OPERATIONS

GROUNDWATER MONITORING
STORMWATER TREATMENT

SIDE~-SLOPE COVER SYSTEM

SIDE-SLOPE COVER SYSTEM

FINAL COVER SYSTEM

COVER SYSTEM

TOTAL

EXCAVATION/BACKFILL  Excavate & Compact
PIPE INSTALLATION Purchase/Place
PUMPING STATION Purchase/Place
PUMP/CONTROLS Purchase/Place
MONITORING POINTS Purchase/Place
WASTE PLACEMENT Place/Compact
SAMPLING AND ANALYSIS
ON—SITE TREATMENT
CLAY DIKES Purchase/Place
GEOMEMBRANE Purchase/Place
GEOTEXTILE Purchase/Place
12' COARSE AGGREGATE Purchase/Deliver
Place
GEOTEXTILE Purchase/Place
30" COMMON FILL Purchase/Deliver
Place
6" TOPSOIL Purchase/Deliver
Place
HYDROSEED Purchase/Place
24" CLAY CAP Purchase/Place
GEOMEMBRANE Purchase/Place
GEOTEXTILE Purchase/Place
12" DRAINAGE SAND Purchase/Deliver
Place
GEOTEXTILE Purchase/Place
30" COMMON FiLL Purchase/Deliver
Place
6" TOPSOIL Purchase/Deliver
Place
HYDROSEED Purchase/Place
PERIMETER DRAINAGE Purchase/Place
RETENTION POND Construct

UNITS UNIT QUANTITY cOsT
COST

lin. ft $7 At 1,600 $10,500
fin. #t $53 1§ 1,500 $79,500
oa. $5,000 /fea 1 $5,000
oa $3,000 /ea 1 $3,000
oA $500 /ea 5 $2,500

$100,500
<y $8 joy 70,000 $560,000
v $10,000 /yr a $30,000
yr $40,000 fyr 3 $120,000

$710,000
ey $13 lyd3 10,000 $130,000
sf $1.20 2 160,000 $192,000
sf $0.30 /2 160,000 $48.000
cy $7.50 fyd3 5,000 $37,500
cy $4.50 fyd3 5,000 $22 500
sf $0.30 2 165,000 $49 6500
ey $7.50 lyda 12,500 $93,760
cy $4.50 fydd 12,500 $56,250
cy $10.00 /yd3 2,500 $25,000
cy $5.00 yd3 2,500 $12,500
st $0.08 A2 160,000 $9,600

$676,600
cy $13 /yd3 5,300 $68,900
st $0.60 /fi2 70,400 $42,240
st $0.30 M2 70,400 $21.120
cy $7.50 fydd 5,000 $37,500
cy $4.50 fydd 5,000 $22,500
st $0.30 /fr2 70,400 $21,120
cy $7.50 fyd3 6,600 $49 500
cy $4.50 fydd 6,600 $29,700
cy $10.00 /yd3 2,600 $26,000
cy $5.00 fyd3 2,600 $13,000
sf $0.08 fr2 180,000 $9,600
lin. ft $5 Nf 1,500 $7.500
cy $10 jcy 3,000 $30,000

$378,680

$2,892,030



TASK
SITE PREPARATION
MOB & DEMOB

SITE CLEARING

PERIMETER ROAD

LF SUBGRADE PREPARATION

LINER CONSTRUCTION

ATTACHMENT 1
HAZARDQUS WASTE LANDFILL COST ESTIMATE

QUANTTY

2100
2100
2,100

8,000

COsT

$32,000

PRIMARY LINER
SECONDARY LINER

LEAK DETECTION SYSTEM

SECONDARY LINER

LEACHATE COLLECTION
SYSTEM

REYNOLDS METALS COMPANY
MASSENA, NEW YORK
LANDFILL CELL NO .1
SUBTASK PHASE UNITS UNIT
COST
SITE PREP. All Equipment Is $3,000 s
TREE CUTTING Cutting & Chipping acre $6,000 /Ac
STUMP REMOVAL Removal/Disposal acre $3,000 /Ac
STRIPPING/GRUBBING Excavate/Stockpile cy $4 /yd3a
SUBBASE Purchase/Place sy $12.50 fyd2
BINDER Purchase/Place sy $10 fyd2
TOP Purchase/Place sy $10 fyd2
REGRADING Cut & Fil cy 7.50 fjyd3
Compact & Grade
18" CLAY LINER Purchase/Piace cy $13.00 /yd3
GEOMEMBRANE Purchase/Place sf $0.90 M2
DRAINAGE NET Purchase/Place sf $0.60 /2
SUMPS/MANHOLE Purchase/Place ea, $2,000 fea
36" CLAY LINER Purchase/Place cy $13 fyd3
GEOMEMBRANE Purchase/Place sf $0.90 fr2
QEOTEXTILE Purchase/Place sf $0.30 ft2
24" COARSE AGGREGATE Purchase/Place cy $13.00 jyda
GEOTEXTILE Purchase/Place sf $0.30 fft2
INTERIOR PIPING Purchase/Place fin. ft $3oont
SUMPS/MANHOLE Purchase/Place ea. $2,000 /o

$225,000
$148,500

$49,500

$110,500
$49,500



APPENDIX F

LANDFILL LEACHATE CALCULATION






Woodward-Clyde Consultants

INTRODUCTION

USEPA’s computer model, Hydrologic Evaluation of Landfill Performance (HELP, 1989) has
been used to perform a water balance to estimate quantity of water percolating the
contaminated materials in the Landfill, the Former Potliner Storage Area (FPSA), and the
Black Mud Pond. The purpose of this water balance is to compare leachate generation under
existing conditions (with the interim cover) with the landfill after closure (with the RCRA -

style cap).

The HELP model uses a water balance method to estimate the quantity of precipitation which
will theoretically penetrate the cover system. Site-specific climatological and design data can
be input into the model in order to assess cover performance.

To determine the quantity of rainfall penetrating the final cover, the model estimates runoff,
cap drainage, and evapotranspiration. These calculations are generally based on assumptions
made regarding the runoff coefficient, root zone depth, quality of plant cover, soil porosity, field
capacity, and initial water content. All rainwater remaining after runoff, cap drainage, and
evapotranspiration can either become leachate or can be absorbed by the contaminated
materials.

Two evaluations were performed each, for the Landfill and Former Potliner Storage Areas and
for the Black Mud Pond Area. The first evaluation was performed to assess existing site
conditions, and the second evaluation was performed to assess the anticipated impact of the
proposed RCRA final cover system (Figure II-1).

MODEL INPUTS

The information needed to run the HELP model includes climatologic, design, soil, and runoff
data. To assist the user in operating the HELP model, the program has several internal data
bases listing default values for data associated with weather conditions for 102 cities throughout
the United States, 7 vegetation cover types, 18 soil types, and a composite soil/geomembrane
liner type. The user may select default values from these data bases that best represent the

FS Rpt/Appx F/ReyMet/89C2515C-2/RM2 i 5/24/91



Woodward-Clyde Consultants

expected site-specific conditions. Alternately, the user may manually input pertinent data using
the prescribed format. Details of data input are presented in the HELP model documentation.
Certain assumptions were made when modeling for existing conditions at the Reynolds site.
For this modeling, climatological data was chosen from Burlington, Vermont, the closest
internal data to Massena, New York.

For the Landfill, the existing cover system was assumed to consist of an average of four feet of
medium to coarse sand, at an average slope of § percent. For the FPSA and the Black Mud
Pond, which currently have no cover system, it was assumed all drainage to the contaminated
materials would be the difference between total precipitation and total evapotransipiration.

For the proposed design of the RCRA-style cap, certain assumptions were made. All "Fraction
of Leakages" (the fraction of the area of the soil liner which drains from leaks in the flexible
membrane) of the 20-mil geomembrane were taken as 0.0001. This value is consistent with
good construction practices with a high degree of QA/QC. The possibility of a puncture will
be reduced by the use of 36-inch-thick protective cover soil, the drainage layer, and strict
control of installation procedures.

RESULTS

Six outputs from the HELP model are attached. The first three are for existing conditions in
the Landfill, FPSA, and the Black Mud Pond, and the last three are for capped conditions for
the three areas. Each output displays input information, database information and numerical
conclusions. The material entered into the model includes information such as the city and
state of site, number of soil layers present, types of soils (i.e. vertical percolation layer, etc.),
soil textures, the slope of the cap, the area of the cap, etc.. The database provides all soil
characteristics for the soil texture chosen (i.e saturated hydraulic conductivity), and
climatological data for the area chosen. After the program runs, it reports how much (cubic
feet or inches) precipitation, evapotranspiration, lateral drainage, percolation or change in water
storage is occurring at the site.

FS Rpt/Appx F/ReyMet/89C2515C-2/RM2 2 5/24/91



Woodward-Clyde Consuitants

Based on the results of the modeling, the existing cover conditions at the Landfill and the FPSA
results in approximately 57 percent effectiveness in eliminating drainage, i.e., 43 percent of the
total precipitation reaches contaminated materials. For the Black Mud Pond, the existing
conditions result in approximately 35 percent effectiveness in eliminating drainage, i.e., 65
percent of the total precipitation reaches the black mud.

The model results show that the final cover design for the Landfill and FPSA would result in
approximately 99.9 percent effectiveness in eliminating drainage through the cap, i.e., 0.1
percent of total precipitation would reach the contaminated materials. The effectiveness of the
Black Mud Pond cap design would also be 99.9 percent, i.e., 0.1 percent of total precipitation
would reach the black mud. The percentages presented above are based on the average annual
total precipitation for five years and the percolation from the base of the cover values
generated by the HELP model.

To summarize, the final RCRA-style cover system on the Landfill and FPSA would increase the
effectiveness of eliminating drainage to the Landfill and FPSA contaminated materials from 57
percent to 99.9 percent. For the Black Mud Pond, the effectiveness would increase from 35
percent to 99.9 percent.

FS Rpt/Appx F/ReyMet/89C2515C-2/RM2 3 5/24/91
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REYNOLDS LANDFILL AREA EXISTING CONDITIONS
MASSENA NEW YORK
APRIL 19 1991
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BARE GROUND

VERTICAL PERCOLATION LAYER

12.00 INCHES

0.4370 VOL/VOL

0.0624 VOL/VOL

0.0245 VOL/VOL

0.0624 VOL/VOL
0.005799999926 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

B nnwu

i ——

LATERAL DRAINAGE LAYER

24.00 INCHES
0.4370 VOL/VOL
0.0624 VOL/VOL
0.0245 VOL/VOL
0.0624 VOL/VOL
0.005799999926 CM/SEC
5.00 PERCENT

250.0 FEET

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

DRAINAGE LENGTH

muwwana

BARRIER SOIL LINER
THICKNESS = 12.00 INCHES



POROSITY

FIELD CAPACITY

WILTING PCINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

0.4370 VOL/VOL
0.0624 VOL/VOL

0.0245 VOL/VOL

0.4370 VOL/VOL
0.005799999926 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

79.62
331056. SQ FT
29.00 INCHES
12.6730 INCHES
3.9186 INCHES
0.0000 INCHES

mwwiauu

7.4904 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR BURLINGTON VERMONT
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 125
END OF GROWING SEASON (JULIAN DATE) = 263

NORMAL. MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
16.60 18.10 29.20 42.70 55,20 64.90
69.60 67.10 58.80 47.90 36.60 22.60

***********************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 77 THROUGH 81

——-—-—---.———---————q—-———————--_————----———-—-————---———---—_———--——————-—-

TEIS TR MRk mm e R m e i ——— e —— S ———aan. ———

————— - ——

TOTALS 2.38 1.59% 2.35 2.93 2.14 2.55



STD. DEVIATIONS 2.06 2.15 0.67 0.51 1.38 1.18

1.75 1.67 1.67 1.38 l.26 0.74
RUNOFF
TOTALS 0.000 0.015 0.024 0.000 0.007 0.000
0.025 0.051 0.040 0.003 0.007 0.000
STD. DEVIATIONS 0.000 0.034 0.039 0.000 0.015 0.000
0.057 0.097 0.049 0.005 0.013 0.000
EVAPOTRANSPIRATION
TOTALS 0.395 0.615 1.358 2.698 2.024 3.914
2.708 3.910 2.720 1.832 1.061 0.412
STD. DEVIATIONS 0.142 0.124 0.245 0.313 0.813 1.481

0.896 1.325 0.497 0.122 0.110 0.087

LATERAL DRAINAGE FROM LAYER 2

A i —— —————————————— T ——

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 O0.0000

PERCOLATION FROM LAYER 3

TOTALS 0.9304 0.8328 2.0172 1.5778 0.4002 0.0833
0.0000 0.0869 0.7311 1.5772 1.2563 1.3592

STD. DEVIATIONS 0.2920 0.8655 1.3936 1.7379 0.1775 0.0590
0.0000 0.1181 0.9625 1.7092 0.9339 1.0341

khkkhkhkhkdkkhhkkhhhkhkhhhhkhhdhhhhhhkkhdkhkhkhkhhkhhhkhkhhdhkhkhhhhkhhhhkxhhhrikkhkhkxk
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 77 THROUGH 81

S e ——————— — T — —— T D D ————— . T A e ——— T D T G S S W S Smp

(INCHES) (CU. FT.) PERCENT
PRECIPITATION ;;?;;-—-;-;T;;;; ---;;g;;;?— IESTSS-
RUNOFF 0.172 ( 0.111) 4751. 0.50
EVAPOTRANSPIRATION 23.647 ( 2.299) 652377, 68.21
LATERAL DRAINAGE FROM 0.0000 ( 0.0000) 1. 0.00

LAYER 2

PERCOLATION FROM LAYER 3 10.8524 ( 4.0922) 299395, 31.30
CHANGE IN WATER STORAGE -0.002 ( 0.322) -438. 0.00

khdkdkkkkdkkdhdkdhdhddkdkhhhhhdkhhkhkhhrhhihhhhhkhkhhhkhkhhhhhhkhhhkhhkhrhhkhkhhkohkrhhkid



***********************************************************************

PEAK DAILY VALUES FOR YEARS 77 THROUGH 81

(INCHES) (CU. FT.)
PRECIPITATION 2.3 'EEIEJTJ'
RUNOFF 0.222 6131.5
LATERAL DRAINAGE FROM LAYER 2 0.0000 0.6
PERCOLATION FROM LAYER 3 1.1547 31855.2
HEAD ON LAYER 3 0.5
SNOW WATER 4.63 127749.7
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.1914
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0244

***********************************************************************

***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 81

————-————-—-——---——---————_———-——-—-_———-————---——-——-—-——-—-_—

LAYER (INCHES) (VOL/VOL)
1 l.as 0.1243
2 2.49 0.1038
3 5.24 0.4370
SNOW WATER 0.34

***********************************************************************
***********************************************************************



***********************************************************************
***********************************************************************

REYNOLDS FORMER POTLINER STORAGE AREA EXISTING CONDITIONS
MASSENA NEW YORK
APRIL 19, 1991
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BARE GROUND

VERTICAL PERCOLATION LAYER

1.00 INCHES

0.4370 VOL/VOL

0.0624 VOL/VOL

0.0245 VOL/VOL

0.0624 VOL/VOL
0.005799999926 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

| I [ I O (2

GENERAL SIMULATION DATA

—— v —— T —— — T i ——— T ——

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

79.62
165528. SQ FT
29.00 INCHES
0.4370 INCHES
0.0278 INCHES
0.0000 INCHES

itk

0.0624 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND



SOLAR RADIATION FOR

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON
END OF GROWING SEASON (JULIAN DATE)

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG
16.60 18.10
69.60 67.10

***********************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

TOTALS

STD. DEVIATIONS

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

(JULIAN DATE)

MAR/SEP

29.20
58.80

0.131
0.477

0.122
0.277

0.356
1.464

0.099
0.567

PERCOLATION FROM LAYER 1

TOTALS

STD. DEVIATIONS

***********************************************************************

0.4850
1.1389

0.138
0.361

0.115
0.194

0.545
1.849

0.107
0.331

0.8490
1.8907

1.3477
1.2827

BURLINGTON

3

o

APR/OCT

42.70
47.90

0.439
0.415

0.262
0.178

1.099
1.340

0.139
0.402

2.1726
2.7132

1.4630
1.3496

VERMONT

.30
125
263

MAY/NOV

55.2
36.6

0.403
0.450

0.189
0.253

1.339
0.9219

0.242
0.099

1.7643
2.3538

1.4743
1.1611

0
0

0.329
0.401

0.231
0.115

0.917
0.558

0.599
0.116

0.8099
1.8842

0.6505
1.0471

JUN/DEC

64.90
22.60

0.370
0.304

0.222
0.218

1.357
0.384

0.697
0.100

0.8791
1.0374

0.4924
0.8521

,,,,,
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS} FOR YEARS 77 THROUGH 81

b A e — ———— T S e — - S ——— T ——— e —— i A o o e i T S S A S kS —— ———

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 34.67  ( 5.239)  478238.  100.00
RUNOFF 4.227 ( 0.765) 58309. 12.19
EVAPOTRANSPIRATION 12.127 ( 0.750) 167275. 34.98
PERCOLATION FROM LAYER 1 18.23%2 ( 4.0620) 251591. 52.61
CHANGE IN WATER STORAGE 0.077 ( 1.177) 1063. 0.22

khkkhkhkhkkhkhkhkkhhhkhhkhhhkhhkhkhhkhhhkhkhhhkhkhhkhkhkkhdhkhdhhkhkhhhkhhhkhkhhhhkhkhkhkhdkhkhkhkhhhkhkkih
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PEAK DAILY VALUES FOR YEARS 77 THROUGH 81

(INCHES) (CU. FT.)
PRECIPITATION T 2.36  32553.8
RUNOFF 0.344 4750.5

PERCOLATION FROM LAYER 1 1.9461 26844.2

SNOW WATER 4.54 62665.2

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3813

MINIMUM VEG. SOIL WATER (VOL/VOL) -0.1814

khkdkdkddhdkhhdkhkdhhhhkdhhkhkhhhbhhhdhhhhhhhhhhhdhkhhkihhhhkkhkhkhkhhkhhkhhkhrhhkhhkhhkkhkkikki

KhkkkhhkhkdhhhkhhhhhbhhhhhbhkbhdkhhhhdkrhA kR AR A AR Ak khkhkhkhkhkhhhhkrhhhhkihk®

FINAL WATER STORAGE AT END OF YEAR 81

LAYER (INCHES) (VOL/VOL)
1 0.07 0.0702
SNOW WATER 0.33

khhkkdkhhhkhhkhddhhkhhhhhhdhkhhhhkhbkhdhhhhhhrhhkhkhkhhhhdkhhhkhthkhkkhrkdhhkhkkhkkk
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********i**************************************************************
***********************************************************************

BLACK MUD POND EXISTING CONDITIONS
MASSENA NEW YORK
APRIL 19 1991

***********************************************************************
***********************************************************************

BARE GROUND

VERTICAL PERCOLATION LAYER

1.00 INCHES

0.4370 VOL/VOL

0.0624 VOL/VOL

0.0245 VOL/VOL

0.0624 VOL/VOL
0.005799999926 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

i non

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

79.62
261360. SQ FT
29.00 INCHES
0.4370 INCHES
0.0278 INCHES
0.0000 INCHES

1 I I | I (O

]

0.0624 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND



SOLAR RADIATION FOR BURLINGTON VERMONT

MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 125
END OF GROWING SEASON (JULIAN DATE) = 263

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
16.60 18.10 29.20 42.70 55.20 64.90
69.60 67.10 58.80 47.90 36.60 22.60

deddedededeeedee b hhkhkkhkkhhkhdkdkhkhhhhkhkhkhkhkhkhhhhhhhkhhhhhhkhhhhhkhhhhkhhhhkhhkhkhhkkd

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 77 THROUGH 81

PRECIPITATION
TOTALS 2.38 1.59 2.35 2.93 2.14 2.55
3.40 4.11 4.48 3.76 2.90 2.09
STD. DEVIATIONS 2.06 2.15 0.67 0.51 1.38 1.18
1.75 1.67 1.67 1.38 1.26 0.74
RUNOFF
TOTALS 0.131 0.138 0.439 0.403 0.329 0.370
0.477 0.361 0.415 0.460 0.401 0.304
STD. DEVIATIONS 0.122 0.115 0.262 0.189 0.231 0.222
0.277 0.194 0.178 0.253 0.115 0.218
EVAPOTRANSPIRATION
TOTALS 0.356 0.545 1.099 1.239 0.917 1.357
1.464 1.849 1.340 0.919 0.558 0.384
STD. DEVIATIONS 0.099 0.107 0.139 0.242 0.599 0.697

0.567 0.331 0.402 0.099 0.116 0.100

PERCOLATION FROM LAYER 1

TOTALS 0.3818 0.8490 2.1726 1.7643 0.8099 0.8791
1.5032 1.8907 2.7132 2.3538 1.8842 1.0374

STD. DEVIATIONS 0.4850 1.3477 1.4630 1.4743 0.6505 0.4924
1.1389 1.2827 1.3496 1.1611 1.0471 0.8521

Khkhkhkkhhkkhhhhkhhhkhhkhrhhhhkhhkhhkkkhkhhhkhhkhkhkdhhhhhhhkhhkkhhkhhkhhhkhkhkhkkhkkhhkkhk



***********************************************************************

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 38,67 (5.239)  755113. 10000
RUNOFF 4.227 ( 0.765) 92067, 12.19
EVAPOTRANSPIRATION 12.127 ( 0.750) 264118, 34.98
PERCOLATION FROM LAYER 1 18.2392 ( 4.0620) 397249. 52.61
CHANGE IN WATER STORAGE 0.077 ( 1.177) le78. 0.22

***********************************************************************

***********************************************************************

PEAK DAILY VALUES FOR YEARS 77 THROUGH 81

(INCHES) (CU. FT.)
PRECIPITATION 2.36 s1100.8
RUNOFF 0.344 7500.8
PERCOLATION FROM LAYER 1 1.9461 42385.5
SNOW WATER 4.54 98945.1
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3813
MINIMUM VEG. SOIL WATER (VOL/VOL) -0.1814

***********************************************************************

***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 81

LAYER (INCHES) (VOL/VOL)
1 0.07 0.0702
SNOW WATER '0.33

**********************************************************i************
***********************************************************************
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REYNOLDS MASSENA LANDFILL AND FPSA FLAT CAP DESIGN
MASSENA, NEW YORK
MAY 16, 1991
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GOOD GRASS

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL
0.002183999866 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

[ |

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.3808 VOL/VOL

0.1924 VOL/VOL

0.1043 VOL/VOL

0.1924 VOL/VOL
0.000026000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING PCINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LATERAL DRAINAGE LAYER

12.00 INCHES
0.4170 VOL/VOL
0.0454 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY



WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

DRAINAGE LENGTH

0.0200 VOL/VOL
0.0454 VOL/VOL
0.009999999776 CM/SEC
3.00 PERCENT

550.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
24.00 INCHES

0.4300 VOL/VOL

0.3663 VOL/VOL

0.2802 VOL/VOL

0.4300 VOL/VOL
0.000000100000 CM/SEC
0.00010000

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

Qe wnk

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

66.43

387684. SQ FT
28.00 INCHES
11.2156 INCHES
10.2283 INCHES
0.0000 INCHES

17.9670 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR BURLINGTON VERMONT
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 125
END OF GROWING SEASON (JULIAN DATE) = 263

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC

16.60 18.10 29.20 42.70 55.20 64.90
69.60 67.10 58.80 47.90 36.60 22.60
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 77 THROUGH 81
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PRECIPITATION
TOTALS 2.38 1.59 2.35 2.93 2.14 2.55
3.40 4.11 4.48 3.76 2.90 2.09
STD. DEVIATIONS 2.06 2.15 0.67 0.51 1.38 1.18
1.75 1.67 1.67 1.38 1.26 0.74
RUNOFF
TOTALS 0.000 0.000 0.867 0.123 0.000 0.000
0.000 0.001 0.000 0.000 0.001 0.436
STD. DEVIATIONS 0.000 0.000 1.678 0.274 0.000 0.000
0.000 0.002 0.001 0.000 0.003 0.976
EVAPOTRANSPIRATION
TOTALS 0.390 0.606 1.360 3.232 2.241 5.272
3.805 4,025 2.880 1.840 1.012 0.406
STD. DEVIATIONS 0.135 0.118 0.246 0.2086 1.192 1.031

1.92¢6 1.492 0.495 0.068 0.075 0.090

LATERAL DRAINAGE FROM LAYER 3

TOTALS 0.4892 0.4568 0.5203 0.5297 0.5456 0.5176
0.5259 0.5287 0.4905 0.4816 0.4573 0.4774

STD. DEVIATIONS 0.1190 0.0977 0.1300 0.0691 0.0322 0.0337
0.0480 0.0703 0.0760 0.0858 0.1089 0.1474

PERCOLATION FROM LAYER 4

——————— A A S ——— " ——— — —————— -

TOTALS ©.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0©0.0000 0.0000 0.0000 0.0000
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 77 THROUGH 81



PRECIPITATION 34.67 { 5.239) 1120084. 100.00

RUNOFF 1.429 ( 2.054) 46166. 4.12

EVAPOTRANSPIRATION 27.068 ( 2.175) 874486, 78.07

LATERAL DRAINAGE FROM 6.0205 ( 0.8165) 194505. 17.37
LAYER 3

PERCOLATION FROM LAYER 4 0.0002 ( 0.0001) 8. 0.00

CHANGE IN WATER STORAGE 0.152 ( 4.962) 4919. 0.44

***********************************************************************

***********************************************************************

PEAK DAILY VALUES FOR YEARS 77 THROUGH 81

(INCHES) (CU. FT.)
PRECIPITATION T 2.36  76244.5
RUNOFF 1.582 51119.9
LATERAL DRAINAGE FROM LAYER 3 0.0210 677.9
PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 48.3
SNOW WATER 4.71 152297.6
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4006
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1043

***********************************************************************

***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 81

LAYER (INCHES) (VOL/VOL)

R 2.17 0.3610 —
2 11.51 0.3837
3 5.00 0.4170

4 10.32 0.4300



SNOW WATER 0.34
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***********************************************************************
***********************************************************************

REYNOLDS MASSENA LANDFILL AND FPSA SIDE SLOPE CAP DESIGN
MASSENA, NEW YORK
MAY 16, 1991

***********************************************************************
***********************************************************************

GOOD GRASS

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL
0.002183999866 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

VERTICAL PERCOLATION LAYER
30.00 INCHES

0.3808 VOL/VOL

0.1924 VOL/VOL

0.1043 VOL/VOL

0.1924 VOL/VOL
0.000026000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LATERAL DRAINAGE LAYER

12.00 INCHES
0.4170 VOL/VOL
0.0454 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY

wnn



WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

DRAINAGE LENGTH

0.0200 VOL/VOL
0.0454 VOL/VOL
0.009999999776 CM/SEC
15.00 PERCENT
110.0 FEET

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
24.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC
0.00010000

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SCOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

66.43
108900. SQ FT
28.00 INCHES
11.2156 INCHES
8.3375 INCHES
0.0000 INCHES

hnnnuu

17.9670 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR BURLINGTON VERMONT
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASCN (JULIAN DATE) = 125
END OF GROWING SEASON (JULIAN DATE) = 263

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC

16.60 18.10 29.20 42.70 55.20 64.90
69.60 67.10 58.80 47.90 36.60 22.60



***********************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 77 THROUGH 81

PRECIPITATION
TOTALS 2.38 1.59 2.35 2.93 2.14 2.5%
3.40 4.11 4.48 3.76 2.90 2.09
STD. DEVIATIONS 2.06 2.15 0.67 0.51 1.38 1.18
1.75 1.67 1.67 1.38 1.26 0.74
RUNOFF
TOTALS 0.000 0.000 0.007 0.000 0.000 0.000
¢.000 0.001 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.015 0.000 . 0.000 0.000
0.000 0.002 0.001 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.390 0.607 1.361 J.221 2.247 4.914
2.903 4.027 2.791 1.858 1.029 0.407
STD. DEVIATIONS 0.136 0.118 0.246 0.222 1.201 1.217

1.080 1.4386 0.638 0.083 0.083 0.089
LATERAL DRAINAGE FROM LAYER 3

TOTALS 1.3325 0.6687 1.4296 1.9864 0.5903 0.2313
0.1092 0.0607 0.0405 0.7693 0.8833 0.9926

STD. DEVIATIONS 0.9430 0.5296 1.3329 1.5948 0.2589 0.0194
0.0069 0.0024 0.0012 1.2527 1.3252 1.1389

PERCOLATION FROM LAYER 4

i —— —— M —— . —— . ———

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

***********************************************************************

***********************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 77 THROUGH 81

—--—————--—_————-—-—————--——-——---————--——-——--—-——--————--—-—-—--———-—-
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PRECIPITATION 34.67 ( 5.239) 314630. 1060.00

RUNOFF 0.008 ( 0.014) 72, 0.02

EVAPOTRANSPIRATION 25.755 ( 2.292) 233731. 74.29

LATERAL DRAINAGE FRCOM 9.0944 ( 2.9793) 82532. 26.23
LAYER 3

PERCOLATION FROM LAYER 4 0.0001 ( 0.0000) 1. 0.00

CHANGE IN WATER STORAGE -0.188 ( 1.894) -1705. -0.54
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PEAK DAILY VALUES FOR YEARS 77 THROUGH 81

(INCHES) (CU. FT.)
PRECIPITATION T 2.36 21417.0
RUNOFF 0.033 303.9
LATERAL DRAINAGE FROM LAYER 3 0.2921 2650.4
PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 3.9
SNOW WATER 4.70 42658.1
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3582
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1043

hhkhkkkkdkhkhkkhhkhhhhhhhkikhhkhhhkhhhkkkhhhhhhkhhhhhhhhhkhhhkrhhhhhhhkhhkkrhhihhkhddk
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FINAL WATER STORAGE AT END OF YEAR 81
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LAYER (INCHES) (VOL/VOL)
1 1.6 " 0.2428
2 8.72 0.2907
3 0.73 0.0611

4 10.32 0.4300



SNOW WATER 0.34

***********************************************************************
***********************************************************************
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REYNOLDS MASSENA BLACK MUD POND CAP DESIGN
MASSENA, NEW YORK
MAY 16, 1991
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GOOD GRASS

VERTICAL PERCOLATION LAYER

6.00 INCHES

0.4730 VOL/VOL

0.2217 VOL/VOL

0.1043 VOL/VOL

0.2217 VOL/VOL
0.002183999866 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

o un

VERTICAL PERCOLATION LAYER

30.00 INCHES

0.3808 VOL/VOL

0.1924 VOL/VOL

0.1043 VOL/VOL

0.1924 VOL/VOL
0.000026000000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

LI T | T |

LATERAL DRAINAGE LAYER

12.00 INCHES
0.4170 VOL/VOL
0.0454 VOL/VOL

THICKNESS
POROSITY
FIELD CAPACITY



WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE

DRAINAGE LENGTH

0.0200 VOL/VOL
0.0454 VOL/VOL
0.009999999776 CM/SEC
3.00 PERCENT

390.0 FEET

| T '

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
24 .00 INCHES

0.4300 VOL/VOL

0.3663 VOL/VOL

0.2802 VOL/VOL

0.4300 VOL/VOL
0.000000100000 CM/SEC
0.00010000

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

o wuonn

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

66.43
261360. SQ FT
28.00 INCHES
11.2156 INCHES
9.6733 INCHES
0.0000 INCHES

| I | I 1

I

17.9670 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

DEFAULT RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND

SOLAR RADIATION FOR BURLINGTON VERMONT
MAXIMUM LEAF AREA INDEX = 3.30
START OF GROWING SEASON (JULIAN DATE) = 125
END OF GROWING SEASON (JULIAN DATE) = 263

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

16.60 18.10 29.20 42.70 55.20 64.90
69.60 67.10 58.80 47.90 36.60 22.60
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 77 THROUGH 81

—— i ———————————————— . — T —————— i ——— A . A T —— A e e e ke Al

PRECIPITATION
TOTALS 2.38 1.59 2.35 2.93 2.14 2.55
3.40 4.11 4.48 3.76 2.90 2.09
STD. DEVIATIONS 2.06 2.15 0.67 0.51 1.38 1.18
1.75 1.67 1.67 1.38 1.286 0.74
RUNOFF
TOTALS 0.000 0.000 0.585 0.088 0.000 0.000
0.000 0.001 0.000 0.000 0.000 0.181
STD. DEVIATIONS 0.000 0.000 1.308 0.197 0.000 0.000
0.000 0.002 0.001 0.000 0.000 0.404
EVAPOTRANSPIRATION
TOTALS 0.390 0.606 1.360 3.239 2.212 5.157
3.279 4.028 2.846 1.851 1.019 0.407
STD. DEVIATIONS 0.135 0.118 0.246 0.204 1.168 1.044

1.694 1.486 0.592 0.070 0.077 0.090

LATERAL DRAINAGE FROM LAYER 3

TOTALS 0.6092 0.5619 0.6694 0.7166 0.7457 0.6987
0.6845 0.6321 0.5406 0.5290 0.5460 0.5754

STD. DEVIATIONS 0.2801 0.2228 0.2730 0.1850 0.1376 0.1326
0.1443 0.1512 0.1326 0.1575 0.2255 0.2953

PERCOLATION FROM LAYER 4

A A A AR v e i b W A o e i  ——

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

khkkkhkhkhkkkhhhhdhhhhkhhkhhhhhhhkkhhhkhhhkhhdkdhhhhkhhkhhhkhkhkhhkhkhkhhkhkhkkhbkhkkokhdhhkdk

khhkkhkkhkhhkkhhhkhkhkhkhkhkhhkhhhhhkhhkhhhkhkhkhhhhkhhhkadhrhhhkhkhkhhrhkhhhhhhkhkhkhkhhhbhhik

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS)} FOR YEARS 77 THROUGH 81



PRECIPITATION 34.67 ( 5.239) 755113. 100.00

RUNOFF 0.855 ( 1.457) 18621. 2.47

EVAPOTRANSPIRATION 26.396 ( 2.155) 574896. 76.13

LATERAL DRAINAGE FROM 7.5091 ( 1.9575) 163547. 21.66
LAYER 3

PERCOLATION FROM LAYER 4 0.0002 ( 0.0001) 5. 0.00

CHANGE IN WATER STORAGE -0.090 ( 4.864) =1957. -0.26

***********************************************************************

***********************************************************************

PEAK DAILY VALUES FOR YEARS 77 THROUGH 81

(INCHES) (CU. FT.)
PRECIPITATION T 2.38 “EIZSST;-
RUNOFF 1.275 27772.1
LATERAL DRAINAGE FROM LAYER 3 0.0324 706.3
PERCOLATION FROM LAYER 4 0.0000 0.0
HEAD ON LAYER 4 48.4
SNOW WATER 4.71 102567.7
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4006
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1043

***********************************************************************

***********************************************************************

FINAL WATER STORAGE AT END OF YEAR 81

-———---————-——————.—.——————-————-——-—------.----_—--——_—--_————-——

LAYER (INCHES) (VOL/VOL)
1 C 1.ae " 0.2428
2 10.46 0.3486
3 5.00 0.4170

4 10.32 0.4300



SNOW WATER 0.34
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1.0
INTRODUCTION

The North Yard Area represents the primary area for receipt of raw materials at the Reynolds
Plant with virtually all raw materials passing through this area. A materials loading area,
located in the southwest corner of the North Yard handles one-third of the finished product

shipments from the plant.

Significant disruptions to shipments of materials in and out of the North Yard Area can have
devastating effects on the operation of the plant, particularly when disruptions to raw materials
shipments occur. Also, as described in Section 19.1 of the Final FS, temporary plant shutdowns
are not feasible. The purpose of Appendix G is to describe present operations in the North
Yard Area and to provide an explanation of possible methods to remediate the area without
shutting down plant operations.

FS Rpt/Appx G/ReyMet/89C2515C-2 1-1 B/B/91
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20
DESCRIPTION AND FUNCTION OF THE NORTH YARD

Figure G-1 depicts the general layout of the North Yard Area. All materials enter and leave
the North Yard Area by rail car or by truck. A description of raw materials received in the
North Yard Area is discussed. Shipments of finished product from the North Yard are also
discussed.

2.1 RAW MATERIALS

The primary raw materials received at the plant through the North Yard include:

. Coke

. Coal Tar Pitch

. Aluminum Oxide (Alumina)
° Fuel Oil

. Soda Ash

* Fluoride

. Sodium Hydroxide (Caustic)
COKE

Coke is one of the primary materials used for the production of electrodes for the reduction
cells. Coke is brought in by rail car and is unloaded in the Unloading Shed on Track No. 3.
The coke is discharged from the rail cars to an underground hopper where the material is then
transferred to the storage silos (22D and 22E) via bucket elevator and conveyor.

Coke is shipped by barge to a terminal near Pittsburgh, Pennsylvania where it is transferred to

rail cars for transport to the Reynolds plant. Approximately 50 rail cars of coke are received
at the North Yard each month.

FS Rpt/Appx G/ReyMet/89C2515C-2 2-1 8/8/91
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Coke handling equipment both at the barge terminal and in the North Yard is currently set up
for rail car shipments only. It is possible that coke could be brought into the Reynolds plant
by truck instead of rail, although modifications would likely need to be made in materials
handling equipment. Present coke storage facilities available at the Reynolds site would enable
the plant to operate for approximately 12 days without new coke shipments.

COAL TAR PITCH

Coal tar pitch (pitch) is another primary material used in the production of electrodes for the
reduction process. Pitch is brought in by both rail car and by truck. Approximately 16 rail cars
and 20 truck loads of pitch are received in the North Yard each month.

Rail cars are unloaded on Track No. 6 near the Pitch Pump House (PPH). Trucks are also
unloaded from the roadway directly between the PPH and Track No. 6. Pitch from rail cars
is heated by portable heaters located near the PPH and insulated trucks are offloaded
immediately upon arrival. After the pitch is heated to decrease the viscosity, the pitch is
discharged into the underground heated tank (G-Tank) prior to being pumped to heated storage
tanks located north of the PPH (Tanks 22B, 22C, and 22F). From these tanks, the pitch is
pumped, as needed, to the plant via heated insulated pipes. The Reynolds plant currently has
available storage for pitch of approximately 12 working days.

ALUMINUM OXIDE

Aluminum oxide (alumina) is the basic raw material for production of aluminum. The
aluminum oxide is "reduced” in the pots to form molten aluminum which is molded into ingots,
which represents the finished product from this plant. The ingots are then shipped via truck
from three loading docks in the plant.

Alumina is received at the Reynolds plant via rail car and is unloaded in the North Yard at the
Unloading Shed on Track No. 4. The alumina is discharged from the rail cars to an
underground hopper where the material is then transferred to storage silos (S0A through S0H)
via bucket elevator and conveyor.

FS Rpt/Appx G/ReyMet/89C2515C-2 2-2 8/8/91
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Approximately 215 rail cars of alumina are unloaded in the North Yard every month. Present
alumina storage facilities available at the Reynolds site would enable the plant to operate
approximately 15 to 20 working days without new alumina shipments,

FUEL OIL

Fuel oil required is stored in above-ground storage tanks located northeast of the PPH (Tanks
67A and 67B - Figure G-1). Number 6 (Bunker C) fuel oil is presently stored in these tanks
which are steam heated and insulated. Pumps located in the PPH transfer the oil from the
trucks, to the storage tanks and from the storage tanks to the plant. Fuel oil stored in these
tanks represents a backup service of fuel which is used infrequently.

Tanker truck loads of Bunker C fuel oil are unloaded into these tanks on an "as needed" basis.

SODIUM CARBONATE

Sodium carbonate (soda ash) is primarily used for neutralization of scrubber liquor generated
in the fume control system. Soda ash is received in the North Yard via rail car and is unloaded
in the Unloading Shed on Track No. 4. The soda ash is discharged from the rail cars into an
underground hopper where the material is then transferred to storage silos (24C and 24D) via
bucket elevator and conveyor.

Approximately 3 rail cars of soda ash are unloaded in the North Yard every month. Present
soda ash storage facilities available at the Reynolds site would enable the plant to operate
approximately one month without new soda ash shipments.

ALUMINUM FLUORIDE
Aluminum fluoride is essential to maintain proper electrolyte chemistry. Aluminum fluoride

is received in the North Yard in a similar manner to that of soda ash. Rail cars are unloaded
in the Unloading Shed on Track No. 4. The aluminum fluoride is discharged from the rail cars

FS Rpt/Appx G/ReyMet/89C2515C-2 2-3 B/8/91
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into an underground hopper where the material is then transferred to storage silos (24A and
24B) via bucket elevator and conveyor.

Approximately 4 to S rail cars of aluminum fluoride are unloaded in the North Yard every
month. Present aluminum fluoride storage facilities available at the Reynolds site would enable
the plant to operate approximately one month without new aluminum fluoride shipments.

SODIUM HYDROXIDE

Sodium hydroxide is used primarily for digestion of fluoride-containing solids, from the fume
control system. Sodium hydroxide is received in the North Yard via truck and rail car and is
stored in two horizontal above-ground storage tanks (70A and 70A-1 on Figure G-1).
Approximately 15 to 20 tanker trucks and one rail car load of sodium hydroxide are unloaded
in the North Yard every month. Present sodium hydroxide storage facilities available at the
Reynolds site would enable the plant to operate for approximately one month without new
sodium hydroxide shipments.

SUMMARY

The North Yard receives primary raw materials which are essential to continuous operation of
the Reynolds plant. Shipments of coke, pitch, and alumina are the most critical shipments due
primarily to the volume of materials required and the limited storage available for these
materials.

Rail cars are the predominant method of transport of raw materials into the North Yard Area.
Each rail car is capable of transporting approximately four times the volume of material that
an over-the-road tractor-trailer is capable of transporting. Therefore, raw materials which are
required in large quantity are typically shipped in by rail car.

FS Rpt/Appx G/ReyMet/89C2515C-2 2-4 8/8/91
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22 KEY COMPONENTS OF THE NORTH YARD

Raw materials and finished product are handled and transferred in the North Yard by several
key component.. which include:

. Roadways

. Rail lines

o Unloading Shed

. Pump Pitch House

. Truck Loading Dock

Although the basic function of these components was explained briefly in Section 2.1, a more
detailed discussion is provided in this section. Figure G.1 presents the general layout of the
North Yard.

ROADWAYS

The two main roadways in the North Yard Area are located to the north and to the south of
the rail lines and are oriented in an east-west direction. Cross roads (oriented north-south) are
located at the east and west ends of the North Yard.

These roadways are used for transport of raw materials and finished product into and out of
the North Yard as well as for movement of Reynolds vehicles and equipment. The roadway
north of the railroad tracks, near the PPH, is also used as a temporary parking area during the
unloading of pitch from tank trucks.

RAIL LINES

Three main rail lines traverse the North Yard and are indicated as Track Nos. 3,4and 5. A
fourth rail line (Track No. 6) exists as a siding to the north of Track No. 5. A cross-over track
is present between Track No. 3 and Track No. 4 directly within the North Yard. Other cross-
over tracks are available to the east and west of the North Yard.

FS Rpt/Appx G/ReyMet/89C2515C-2 2-5 8/8/91
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Reynolds owns and maintains all rail lines inside the plant boundaries. Rail lines outside the
plant boundaries are maintained by Conrail. Presently, Reynolds must coordinate rail
shipments and rail car movements with Conrail.

UNLOADING SHED

The Unloading Shed represents the primary unloading area for alumina, coke, soda ash, and
fluoride. As indicated in Section 2.1, raw materials are discharged into underground hoppers
and conveyed by bucket elevator to overhead conveyors which transport the materials to silos
for temporary storage.

The Unloading Shed is vital to transfer of raw materials from trucks and rail cars. Due to the
limited storage capacity available at the Reynolds plant, the Unloading Shed could not be taken
out of service for more than several days.

PITCH PUMP HOUSE
The Pitch Pump House includes the following main components:

. Heat Transfer Medium (HTM) system
. Pitch Pumps and G-tank
. Fuel Oil Pump

The HTM system is used to maintain pitch in a flowable and pumpable form. The HTM
system consists of a single burner located in the western end of this building which is used to
heat the oil within the HTM system. A network of pipelines transport the heated oil to coils
and heating jackets within the pitch system,

The HTM system operates continuously and is only shut down for maintenance or repair. The
HTM system can be shut down for no more than two to three days. Any scheduled shutdown
of the HTM system generally requires approximately two to three weeks advance notice so that
plant operations may be coordinated around the shutdown.

FS Rpt/Appx G/ReyMet/89C2515C-2 2-6 8/8/91
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As indicated in Section 2.1., G-tank and the pitch pumps are used to transfer pitch from tanker
trucks and rail cars to the pitch storage tanks. G-tank and the pitch pumps are located in the
basement of the PPH. Although a supply of pitch can be stored at the Reynolds plant for
approximately 12 working days of operation, the pitch pumps and associated piping between the
pitch storage tanks and the main plant area represent the critical link in the pitch system. The
flow of pitch from the storage tanks, through the pumps, and to the final destination in the
Reynolds plant can only be interrupted briefly for periods not to exceed several working days.

TRUCK LOADING DOCK

A truck loading dock is located in the southeast corner at the North Yard as indicated on
Figure G-1. Approximately one third of the finished aluminum product which is produced by
the Reynolds Plant is shipped from this area. The present loading dock is oriented in a north-
south direction, requiring all trucks to approach this loading dock from a north to south
direction in the North Yard.

FS Rpt/Appx G/ReyMet/89C2515C-2 2-7 8/8/91
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3.0
REMEDIAL APPROACH

Section VII of the FS describes a total of five alternatives for remediation of the North Yard.
Remedial methods included relatively nonintrusive methods such as in situ capping as well as
traditional intrusive methods incorporating excavation. Both remedial approaches are described
in this section and impacts on North Yard operations are discussed.

3.1 REMEDIAL ALTERNATIVES INVOLVING CAPPING

In situ capping is the primary remedial approach for Alternative 1 as an interim measure until
final remediation occurs when the plant closes. The primary purpose of the asphalt composite
cap was to reduce rainwater infiltration and eliminate human contact with contaminants in the
soil.

A asphalt-composite cap was selected over use of traditional asphalt caps with the primary
objective of providing additional reduction in rainwater infiltration over traditional asphalt. The
asphalt-composite cap would be installed in non-traffic areas over a compacted soil and an
8-inch coarse stone subbase (Figure II-2) and would include the following components:

. A two inch thick asphalt top coat

. A two inch thick asphalt base coat

. A layer of asphalt-impregnated nonwoven polypropylene geotextile
. A layer of spray sealant

The asphalt-composite cap would be keyed into existing buildings, foundations, and other
structures to provide a continuous, impermeable barrier to reduce rainwater infiltration. Since
installation of an asphalt-composite cap is difficult around railroad tracks, the cap would be
placed up to the existing ballast.

FS Rpt/Appx G/ReyMet/89C2515C-2 3-1 8/8/91
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Alternative 1 includes in situ capping with no significant intrusive excavation activities during
the operational lifetime of the plant (assumed 30 years). It is likely that capping activities could

be performed with minimal interference to North Yard operations if remedial activities are
coordinated with plant activities.

The asphalt-composite cap could be installed upon completion of minimal grading and
compacting to provide a suitable subbase for cap installation. It was assumed that the existing
railroad tracks would not be disturbed during cap installation.

32 REMEDIAL ALTERNATIVES INVOLVING EXCAVATION

Alternatives 2A, 2B, 3A, and 3B include excavation of contaminated soil and fill materials as
part of remediation of the North Yard. Excavation alternatives would cause significantly more
disruption than alternatives which include only in situ capping. It is likely that soil and fill
materials would need to be excavated up to a depth of 7 feet in some areas and would entail
removal and eventual replacement of segments of railroad lines and other facilities in and
around contaminated areas.

As indicated in Section 2, rail lines located in the North Yard are vital for transport of raw
materials into the Reynolds plant. Therefore, remediation of the North Yard using excavation
alternatives would require either a complete plant shutdown or would need to be performed
in a phased approach, with remedial activities coordinated with plant operations.

It is not known at this time if or when the Reynolds plant will be shut down permanently.
Therefore, a phased approached was developed for alternatives 2A, 2B, 3A and 3B in order to
allow cleanup of the North Yard Area without delaying remedial action until plant shutdown.

Should excavation of contaminated material become part of the selected remedial alternative

for the North Yard, several preliminary tasks would need to be completed prior to the
commencement of excavation activities. These preliminary tasks would include:

FS Rpt/Appx G/ReyMet/89C2515C-2 3.2 8/8/91
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° Construction of a NYSDEC approved landfill

J Installation of a temporary equipment and material staging area to be used
during remedial activities

. Replacement/relocation of the PPH

. Replacement/relocation of above ground storage tanks

. Modifications to the loading dock

. Modifications of rail lines

3.2.1 Preliminary Tasks
Construction of Landfill Cell

Prior to excavation and removal of any contaminated material in the North Yard, a NYSDEC
approved landfill cell would need to be constructed to accept the excavated material or treated
residuals form the North Yard. Since the on-site landfill is a component of remedial
alternatives for other areas of concern at the Reynolds plant, it is likely that, if selected, the
landfill cell would be installed prior to the commencement of remedial activities plant-wide.

Installation of Equipment and Material Staging Area
An equipment and material staging area should be installed prior to commencement of
remedial activities in the North Yard. The staging area would most likely be positioned on the
west side of the main plant, near the Potliner Pad Area. The staging area would serve the

following purposes:

J Provide an area where equipment used for remedial activities could be stored and
not hinder North Yard operations

) Provide an area where excavated materials could be served, classified, sorted,
shredded, or otherwise prepared for treatment and/or disposal.
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. An equipment wash pad would also be constructed for equipment
decontamination prior to leaving the plant site.

The staging area would have to be arranged so that equipment could enter from a “dirty" area
and exit to a "clean” area. The staging area would enable most material handling tasks to be
performed outside the North Yard Area, which would reduce disruption of North Yard
operations. All non essential equipment would be staged in this area.

Relocation of the PPH

Results of remedial investigations indicated that soils with the highest levels of PCB
contamination are primarily located in the area of the PPH and pipe bridge. Past investigations
have also detected contamination at varying levels within the PPH. Asbestos is also found in
the PPH and is used for insulation of piping and vessels.

Due to the relatively high levels of soil contamination in and around the PPH and the perceived
difficulty in performing an adequate decontamination of the PPH, it is assumed that the PPH
will be replaced with a new PPH. The new PPH would be located to the east of the existing
PPH and would include new pitch pumps, and a new HTM burner system.

Because of the age of the equipment involved, perceived residual contaminant levels, and
difficulty in decontamination, it was assumed that all equipment as well as the PPH itself would
be replaced. The proposed area for the new PPH would need to be remediated in one of the
initial phases of the remediation to allow for construction of the new PPH.

Construction of the new PPH would need to be completed and brought into full operation prior
to demolition of the existing PPH, It is estimated that it would take several days to perform
the actual changeover from the existing PPH to the new PPH. Since this changeover would
require shutting the HTM system down, approximately 2 to 3 weeks preparation by Reynolds

personnel would be required to build up a surplus of pitch materials adequate to carry through
the shutdown,
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A significant amount of asbestos was used within the existing PPH for pipe and vessel
insulation. This asbestos would need to be removed in an approved manner prior to demolition
and removal of the structure. All demolition debris and asbestos associated with the PPH
would be handled and disposed of in an approved manner.

Replacement/Relocation of Existing Storage Tanks

Five above ground storage tanks exist in three diked areas north of the PPH. Three pitch
storage tanks are located in one diked area northwest of the PPH. Fuel oil storage tanks are
located in the two other diked areas northeast of the PPH. Each of these tanks and related
piping is insulated with asbestos and the contents and piping of the pitch storage tanks is heat-
traced by the HTM system. The oil storage tanks are heated with steam.

Results of remedial investigations in the storage tank area indicated elevated soil contamination
levels were found in and around the pitch tanks with residual contamination also being detected
near the fuel oil storage tanks,

These tanks were installed during construction of the Reynolds plant and their present overall
condition is not known. These tanks would need to be emptied and moved in order to remove
soil contamination beneath the tanks. Movement of these tanks would likely not be feasible
since the integrity and overall condition is not immediately known and they are presently
covered with asbestos which would need to be removed.

In order to perform an effective remediation at this tank farm area, all above ground storage
tanks would be removed and replaced. A new fuel oil tank would be installed near the
northeast corner of the Reynolds Plant (southeast corner of the North Yard). The existing fuel
tanks would then be removed and the former fuel storage area would then be remediated.
Pitch tanks would then be installed in the then cleaned diked areas formerly occupied by the
fuel oil tanks. The existing pitch tanks would then be removed and soil contamination within
this diked area would then be remediated.
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Modifications to the Loading Dock

A loading dock currently exists at the southeast part of the North Yard Area and is presently
used for loading aluminum ingots onto trucks for off-site transport. This loading dock handles
approximately one-third of all shipments of aluminum out of the Reynolds facility and its use
cannot therefore be discontinued.

The existing loading dock is oriented in a north-south direction, requiring trucks to use the
eastern end of the North Yard for maneuvering. Remedial activities performed at the eastern
end of the North Yard would likely interfere with the function of this loading dock. Therefore,
this loading dock would need to be modified to allow trucks to approach the loading area from
an east-west direction. This would eliminate the need for truck turning areas in the North
Yard. Modifications to the loading area would need to be completed prior to initiation of
remedial activities in the eastern end of the North Yard.

Railroad Track Modifications

Railroad tracks in the North Yard would need to be modified to provide flexibility and maintain
a consistent and efficient flow of rail cars through the North Yard. Only a portion of some of
the tracks can be taken out of service at any one time. Additional cross-over tracks and
switches may be required. Sections of track may also need to be extended and switches may
need to be moved to ensure efficient and unhindered rail car movement through the North
Yard.

3.22 Excavation of North Yard Soils

In order to minimize disruption of normal activities in the North Yard, excavation of
contaminated soils would need to be performed in a phased approach and would involve
remediation of individual areas instead of large-scale excavation of the entire area. All
excavations in the North Yard would have to be in compliance with existing Occupational Safety
and Health Administration (OSHA) regulations. The remediation of the North Yard assumes
that no shoring or sheeting will be necessary, based on conversations with plant personnel and
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local contractors. However, the possibility of sheeting and shoring being required should be
investigated in more detail if Alternatives 2A, 2B, 3A, or 3B are chosen. It is envisioned that
remediation of the North Yard would be performed in the following phases:

Phase

1A

1B

1C

1D

FS Rpt/Appx G/ReyMet/89C2515C-2

Description

Remediate area near coke storage silos and carbon plant

Construction of new loading dock and fuel oil tank

Remediate fuel oil storage area

Construction of new PPH and HTM system

Remediate areas to south and east of the Unloading Shed
near east end of Track No.3

Remediate areas to the west of the Unloading Shed near
west end of Track No. 3

Remediate areas to north and east of the Unloading Shed
between Track Nos. 3 and 5

Remediate areas west of the Unloading Shed between Track
Nos. 3 and 5 to the switching track between Tracks 3 and 4.

Remediate areas west of Phase 5 between Track Nos. 3
and 5

Remediate areas between Track No. S and the northern
road-east end
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Phase Description

8 Remediate areas between Track No. § and the north road -
west of Phase 7

8A Remove old pitch tanks

8B Remove PPH and HTM system. Remediate soil within
diked areas for former pitch tanks, top of dikes, and area
between diked areas and South Grasse River Road.

Preliminary actions as discussed in Section 3.2.1 would need to be completed either prior to

initiation of remedial phases or would need to be performed before work on specific phases
begins.

The general remedial approach within each phase is discussed below.

GENERAL APPROACH

Contaminated soil from each area of the North Yard would be excavated and removed to the
depth of perceived contamination. It was assumed for the purposes of this FS that soils in the
North Yard Area would be excavated to depths ranging from 2 to 7 feet. Confirmatory soil
samples would be taken at regular intervals to verify that sufficient removal of contaminated
soil has been completed. Due to the sensitivity of North Yard operations to the duration of
disruptions, an on-site laboratory, capable of PCB analyses by GC-ECD, would be established
for confirmatory sample analysis. This would reduce the turn-around for analytical results from
several days to a few hours.

Upon receipt of satisfactory analytical results from the soil sampling task, each area would be
backfilled with clean fill, compacted, graded and capped with macadam. This macadam cap
(for remediated areas) would be different from the asphalt-composite cap (for contaminated
areas) described in Section 3.1; the macadam cap would consist of 4-inches of base course and
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2-inches of binder. Railroad tracks, roadways, and other vital components of the North Yard
within each phase area would be replaced prior to commencement of remedial activities on
other areas.

In effect, portions of the North Yard would be remediated one at a time. Each area would be
restored to a usable condition prior to commencement of work on adjacent areas.

PHASE 1A

Phase 1A would entail removal of contaminated soils and fill materials near the existing coke
storage silos and the carbon plant area and would include areas between the south road and
the existing buildings. The south road itself would not be disturbed.

PHASE 1B

A new fuel oil system would be installed in an area east of the metal service building and/or
west cast house. This system would include a storage tank with a capacity of 200,000 gallons
of No. 2 fuel oil, recirculation pumps, an unloading station, connecting pipes, and controls. A
new loading dock would be built on the northeast corner of the metal service building, oriented
east-west.

PHASE 1C

After removal of the existing fuel oil tanks from the diked areas north east of the PPH,
contaminated soil and fill materials within those diked areas would be removed for treatment
and/or disposal. After sufficient cleanup levels have been achieved, the area would be
backfilled with clean fill, compacted, and paved to return the area to its original condition.

Remedial work for this phase could not be initiated until the new fuel storage tanks are

installed southeast of the North Yard (Figure G-1) and the existing fuel oil storage tanks are
removed from the diked areas.
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PHASE 1D '

A new pitch pump house, a new pitch unloading station, new pitch storage tanks, and a new
HTM system would be constructed after the fuel oil tank area is remediated. These new
facilities would consist of new storage, piping and pumping systems. The new pitch and HTM
systems would tie into the existing system at the northern end of the pipe bridge.

PHASE 2

Phase 2 would entail removal of contaminated soil and fill materials to the south and east of
the Unloading Shed. The eastern end of Track No. 3 would also need to be removed from
service during remedial efforts.

Coke shipments are presently unloaded at the Unloading Shed. Rail cars of coke are brought
into the North Yard from the east end and are routed directly to the Unloading Shed by Track
No. 3, approaching the Shed from an east to west direction. Shutdown of the east end of Track
No. 3 would require rail cars of coke be re-routed to the west side of the Unloading Shed and
would approach the Shed from a west to east direction.

Upon completion of remedial activities, the area would be backfilled with clean fill, compacted,
and paved. Sections of Track No. 3 disrupted during remedial activities would be replaced in
preparation for Phase 3.

PHASE 3

Phase 3 would entail removal of contaminated soil and fill materials to the west of the
Unloading Shed and would include removal of the western portion of Track No. 3 during
remediation. Rail cars would have access to the Unloading Shed from the east and could be

unloaded in this manner as a temporary measure during remedial activities to the west of the
Unloading Shed.
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PHASE 4

Phase 4 would entail removal of contaminated soil and fill materials to the north and east of
the Unloading Shed. The eastern end of Track No. 4 would also need to be removed from
service during remedial efforts.

Shutdown of the east end of Rail No. 4 would require rail cars to be re-routed to approach the
Unloading Shed from the west instead of from the east as they are presently unloaded.
Therefore Rail No. 3 would need to be operational to allow rail cars to pass through the North
Yard to the western end where they could be switched to appropriate tracks.

Upon completion of remedial activities, the area would be backfilled with clean fill, compacted,
and paved. Sections of Track No. 4 and 5 disturbed during remedial activities would be
replaced in preparation for Phase 3.

PHASE 5

Phase 5 would involve removal of contaminated soil and fill materials west of the Unloading
Shed to the cross track between Track Nos. 3 and 4. This portion of Track No. 4 would need
to be taken out of service, although the eastern end of Track No. 4 would be available for
transport of rail cars into the Unloading Shed. Track Nos. S and 6 would also be available for
rail car movement,

Upon completion of remedial activities, the area would be backfilled with clean fill, compacted,
and paved. Sections of Track No. 4 disrupted during remedial activities would be replaced in
preparation for Phases 7 and 8.

PHASE 6

Phase 6 would involve removal of contaminated soil and fill materials west of the Phase S area

and would involve removal of soil and fill materials primarily around Track No. 4. Rail cars
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could still unload in the Unloading Shed using Track No. 4 by approaching the Unloading Shed
from the east.

Upon completion of remedial activities for Phase 6, the area would be backfilled with clean fill,
compacted, and paved. Sections of Track No. 4 which were disrupted during Phase 6 would be
replaced. Completion of Phase 6 would bring rail lines 3 and 4 back to full operation,

PHASE 7

Phase 7 would involve removal of contaminated soil and fill materials from the east road west
to near the overhead pipe bridge between the north road and the Phase S area. The east side
of Track Nos. 5 and 6 would be taken out of service for Phase 7. Rail cars would still be able
to unload pitch from Track No. 6 but would need to approach the PPH area from the west
instead of from the east.

Upon completion of remedial activities, the area would be backfilled with clean fill, compacted,
and paved. Sections of Track Nos. 5 and 6 disturbed during remedial activities would be
replaced in preparation for Phase 8. The north road would not be excavated and would remain
in service.

PHASE 8

Phase 8 would involve removal of contaminated soil and fill materials west of Phase 7.
Excavation activities would be completed around G-Tank, although the tank itself would not
be removed until a later phase.

Upon completion of Phase 8, Track No. 5 would be returned to full operation. Most of Track

No. 6 would also be available for rail car storage, although the section of Track No. 6 near G-
Tank would not be available for use.
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PHASE 8A

Phase 8A would involve removal of the existing PPH and G-Tank. The new PPH would need
to be operational prior to commencement of work activities associated with 8A.

As explained in previous sections, the PPH would need to be demolished and removed due to
the expected high levels of soil contamination in the area and the extreme difficulties in fully
decontaminating the existing structure.

PHASE 8B

Phase 8B represents the final phase in North Yard remedial activities and would entail
remediation of the area of the former pitch tanks. These tanks would be removed in a
preliminary step (Section 3.2) and new pitch tanks would be installed in the former location of
the fuel oil storage tanks.

Contaminated soil and fill materials in and around the former pitch tank area would be
removed during this final phase. Upon completion of remedial activities, the area would be
backfilled with clean fill, compacted, and paved to return the area to pre-excavation conditions,
possibly for use later as a location for additional storage tanks.

ESTIMATED COSTS
Table G-1 presents an estimate of direct capital costs in 1991 dollars for the remediation of the
North Yard area described in Section 3.2.2. These costs have been developed usirg information

obtained from local contractors, vendor quotes, cost estimating guides, and previous WCC
experience. The direct capital costs are estimated to be $3,400,000.
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PRELIMINARY SCHEDULE

It is anticipated that the North Yard remediation should take approximately three construction
seasons following completion of the Preliminary Tasks. A preliminary schedule for remediation

is as follows:
. First Year: Phases 1A, 1B, 1C, 2 and 3
° Second Year: Phases 1D, 4, 5 and 6
. Third Year: Phases 7, 8 8A and 8B

FS Rpt/Appx G/ReyMet/89C2515C-2 3-14 8/8/91



TABLE G-1

CAPITAL COST ESTIMATE SUMMARY (1)

NORTH YARD REMEDIATION

UNIT
REMEDIAL ACTION UNITS COST
o ok o % % % g de de e e e v de de e e e de edkok ok k J ke kX
A. SITE PREPARATION
1. Mobilization Is 3,000
2. Const. Yard Prep. Is $10,000
3. Equipment Wash Pad Is $50,000
SITE PREPARATION TOTAL
B. EXCAVATION/HANDLING (2)
1. Carbon Plant Area cy $10
2. North Yard Rail cy $7
3. PPH and Pitch Trans. cy $7
4. Oil Storage Tank Area cy $7
5. North Slope to Road cy $7
6. Haul for Disp. cy $3
EXCAVATION AND HANDLING SUBTOTAL
PLUS 25% FOR HEALTH & SAFETY
EXCAVATION AND HANDLING TOTAL
C. REMOVE/REPLACE
NORTH YARD RAIL LINES
1. Remove/Replace using
Existing Rail If $100
2. Additional New Track If $120
REMOVE/REPLACE RAIL LINES SUBTOTAL
PLUS 25% FOR HEALTH & SAFETY
REMOVE/REPLACE RAIL LINES TOTAL
D. BACKFILL — PURCHASE AND
PLACE
1. Carbon Plant Area
Sand cy $13
Crusher Run cy $19
2. North Yard Rail
Crusher Run cy $19
3. PPH and Pitch Trans.
Sand cy $13
Crusher Run cy $19
Topsoil cy $15
4. Qil Storage Tank Area
Spread and Grade cy $4
5. North Slope to Road
Topsoil cy $15
BACKFILL TOTAL

QUANTITY

ok dededed k&

3,600
11,300
1,900
1,300
1,800
22,885

3,000
300

2,592
1,728

13,560
6,720
3,360

860
400

860
30,080

COST

Jde ki

$3,000
$10,000
$50,000
$63,000

$36,000
$79,100
$13,300
$9,100
$12,600
$68,655
$218,755
$54,689
$273,444

$300,000
$36,000
$336,000
$84,000
$420,000

$33,696
$31,968

$250,860
$87,360
$62,160
$12,900

$1,600



TABLE G-1
CAPITAL COST ESTIMATE SUMMARY (1)
NORTH YARD REMEDIATION

UNIT
REMEDIAL ACTION UNITS COST QUANTITY COST
e e e v e e v v % vk ok de e o de ek A ok *dkkkk % v dede i dkakdkdkkxk *kkk
E. MACADAM CAP
1. Carbon Plant Area sf $2.00 14,500 $29,000
2. North Yard Rail sf $1.50 60,000 $90,000
3. PPH and Pitch Trans. sf $1.50 5,000 $7,500
4. Oil Storage Tank Area sf $1.50 30,000 $45,000
5. Pitch Storage Tk Area sf $1.50 20,000 $30,000
MACADAM CAP TOTAL 129,500 $201,500
F. GRADING AND SEEDING
1. North Slope to Road
Grading sf $0.12 15,000 $1,800
Seeding sf $0.05 15,000 $750
Sod on Slope sf $0.50 25,000 $12,500
2. Swale Construction I $7 400 $2,800
GRADING AND SEEDING TOTAL $17,850
G. MECHANICAL WORK Is $1,884,000 1 $1,884,000
DIRECT CAPITAL COSTS $3,353,238

Notes

(1) This cost estimate does not include disposal or treatment costs. See
Part VI for total remediation cost estimate.

(2) Volumes indicated here are based on the phased remediation scenarios
presented in this appendix and do not necessarily correlate with those
in Appendix A.
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Memorandum Woodward-Clyde Consultants

To: P. Jacobson From: Roy Ambrose— %~
Plymouth Meeting '
Office: Denver Design Center
Date: 20 May 91
Subject: Estimate for the Mechanical Work, Reynolds Metals

W.O. N 15C (T

As you requested, enclosed are copies of the estimate for the removal and replacement
of the mechanical process equipment for the north yard area including all items as
discussed on our site visit on 07 May 91.

The following discussion is intended as clarification/background information as to the
contents of each estimate sheet.

Estim heet No, 1, Truck ing Dock, Area 1

The proposed loading dock shall be located on the northeast corner of the existing
warehouse running east/west in the building. The estimate includes breaking-out the
existing concrete, excavation, filling the existing dock, new concrete, door, siding, lighting
and a 50’ by 100’ apron for the trucks to maneuver into the loading dock.

Total cost for this portion: $49.6

Estimate Sheet No, 2, Asbestos Materials Removal

It shall be necessary to remove the asbestos materials from all of the equipment in the
fuel oil and pitch storage areas prior to any equipment removals. The estimate was
based on the Asbestos Abatement Guidelines, Section 2-101 in the Richardson Rapid
System. The guidelines conform with EPA and OSHA regulations. The work shall be
performed by a licensed contractor specializing in asbestos removal. The materials shall
be disposed of to a state specified landfill.

Total cost for this portion: $115.808

FORTY YEARS
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