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PREFACE

The PICCO Resin Landfill Site Report is divided into three separately bound documents
(with appendices) entitled as follows:

• Part I: Remedial Investigation (Five Volumes)
• Part II: Baseline Risk Assessment
• Part III: Feasibility Study

Please consult the appropriate document based on need. Together, all three documents
represent the "Site Report." This Site Report has been prepared in accordance with the
terms specified in the Consent Order and Agreement (COA) executed on 2 November 1987
between the Pennsylvania Department of Environmental Resources (Pennsylvania DER)
and Hercules, Inc.
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EXECUTIVE SUMMARY

The Pennsylvania Industrial Chemical Corporation (PICCO) Resin Disposal Site (henceforth
referred to as the PICCO Resin Landfill) (the Site) is located on a 26-acre parcel currently
owned by Hercules Incorporated (Hercules). The site is located approximately one-half mile
northwest of the town of West Elizabeth in Jefferson Borough, Allegheny County,
Pennsylvania. The landfill covers approximately two acres and is located at the head of a
narrow valley on the site of a former coal strip mine.

The original coal was strip mined from the valley sometime prior to 1950 based upon review
of historical aerial photographs. The site was utilized by PICCO as an industrial landfill
from 1950 to 1964. During this period of active landfill use, PICCO deposited at the site
an estimated 77,000 tons (estimated by Hercules based on production records) of resin
production wastes (resin cakes, polymerized oils, and filter materials) primarily from
PICCO's plant located in nearby Clariton, Pennsylvania. The wastes deposited are believed
to have consisted mainly of sludge materials containing 80% water, 10% clay and lime, and
up to 10% aromatic and aliphatic solvents and resins. Results from the Remedial
Investigation (RI) indicated 47,500 cubic yards (77,000 tons) of waste material present at an
average depth of 18 feet. A soil cover ranging from 4 to 10 feet in thickness overlies the
waste. The principal chemical compounds detected in the waste included BTXE (benzene,
toluene, xylene, and ethylbenzene), styrene, naphthalene, and 2-methylnaphthalene. All of
these compounds are organic in nature and are classified as aromatic hydrocarbons.

None of the waste at the PICCO Resin Landfill was deposited by Hercules. Hercules
purchased the business and facilities, including the landfill property in 1973 from PICCO.
The site was placed on the Superfund National Priorities List (NPL) on September 8, 1983.

As specified in the Consent Order and Agreement executed on 2 November 1987 between
the Pennsylvania Department of Environmental Resources (Pennsylvania DER) and
Hercules, the Feasibility Study (FS) as presented in this document for the PICCO Resin
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Results from each of the identified FS steps are individually summarized below.

Project Scoping

The initial step in project scoping consisted of site characterization. Site Characterization
involves development of a site model based on the site background, results from the
Remedial Investigation (RI) and baseline Risk Assessment (RA). The RI was issued as a
final document in March 1991 as Part I of the Site Report. It consisted of five volumes,

with Volume 1-1 containing the actual report and Volumes 1-2 through 1-5 containing various
appendices. The draft version of the baseline RA was issued in January 1991 as Part II of
the Site Report. The RA is undergoing final revision based on U.S. EPA Region III and
PADER comments and this FS may require minor revision to reflect the final version of the
RA. The site model identifies and briefly summarizes key site features and current

conditions and provides volume/mass estimates subsequently utilized to develop remedial
alternatives. Model elements consisted of:

General Site
Landfill Unit
Downslope Site Soils
Unnamed Site Stream
Groundwater
Residential Wells
Seeps
Air

General site model elements established include:

Location: One-half mile northwest of the town of West Elizabeth in Jefferson
Borough, Allegheny County, Pennsylvania. The site is a narrow valley which
was formerly strip-mined. Bedrock is generally shallow (<20 ft.) along the
valley slopes and crops out at the surface along steeper sections of the valley
wall.
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identified as a potential source for air emissions of volatile organics. Vapor
inhalation was identified in the baseline risk assessment as an exposure route
which exceeds 1 in 1,000,000 risk under the scenarios considered. The two
main compounds of concern identified are carbon tetrachloride (likely non-
site related) and benzene.

Soils (Downslope of the Landfill): Dense clay soils generally 10 to 30 ft. thick
located above bedrock. Some of the soils were disturbed by previous site
mining and landfill construction activities and some of the soils comprise the
existing dirt access road. Discrete pockets of elevated VOC and BNA
compounds were found at all depth zones and appear to-be randomly
distributed.

The heterogenous distribution of the target organic compounds in the
downslope site soils indicate that the contaminants did not move laterally
through the subsurface soils but were mixed or deposited with the soils during
earthmoving or construction activities and have remained relatively immobile
since deposition. The results of analysis of groundwater samples collected
from wells constructed in the site soils supports this conclusion.

The human health baseline RA indicated surface soils exceeded 1 in 1,000,000
risk via both dermal absorption and chemical ingestion due to PAH
compounds present.

Surface Water: Small (< 1-20 gpm flow typically) unnamed stream draining
the site, flowing southeast along the northeast and east side of the site. The
stream originates above the head of the landfill, extends along side the
downslope site soils parallel to the access road, and flows past the site
boundary with ultimate discharge into the Monongahela River located
approximately 4/5 mile from the site boundary.

The stream is primarily fed by groundwater discharging from the shallow soil
aquifer. During rainy periods the stream is also fed by stormwater runoff and
exhibits a rapid response. Neither surface water nor sediment was identified
as a site-related concern from the human health and ecological baseline risk
assessment.

Groundwater: Three hydrogeologic zones (unconsolidated soils with perched
water table conditions, partially mined-out Pittsburgh Coal seam representing
the primary water table zone, and deep bedrock formation essentially dry on-
site).

Unconsolidated Zone Groundwater: Represents limited amounts of
shallow, perched groundwater found in the soils, generally moving
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No users of Pittsburgh Coal groundwater were identified during the
residential well survey. Furthermore, it was noted that the background
well for the Pittsburgh Coal had levels of metals exceeding drinking
water standards. Specific standards exceeded include the MCL for
chromium, and SMCLs for aluminum, iron, and manganese. The
SMCLs were exceeded by an order of magnitude. It is, therefore, not
realistic that the Pittsburgh Coal would be used in the future as a
potable waste source when public water is readily available.

Deep Bedrock Groundwater: Deep monitoring wells drilled into the
bedrock below the Pittsburgh Coal within the site did not encounter
significant groundwater and a core sample collected from this bedrock
zone revealed no fractures. These data, relating to the bedrock below
the Pittsburgh Coal, indicate that the deep bedrock below the site is
not an aquifer (i.e., capable of sustaining a measurable yield of
groundwater). Based on the residential well survey results, however,
the deep bedrock may potentially yield enough water for residential
use. Therefore, the deep bedrock may potentially be an aquifer unit
off-site.

• Seeps: Nine surface seeps representing groundwater discharge points were
identified as flowing from the Pittsburgh Coal outcrop seam downgradient
(southwest) of the site in the Calamity Hollow/Lobbs Run area. Flow rates
varied from 1/4 to 20 gpm. Baseline risk assessment results did not indicate
the seeps to be a media of concern for either human health or ecological
assessments.

Residential Wells: Most local residents are supplied with public water, while
a total of 16 residential wells were identified during the RI residential well
survey. Four of these residents are not connected to public water and utilize
their well as their primary source of water. In addition, some residents
continue to maintain their old wells for an additional supply of water. Three
residents who were connected to public water also use their well water for
indoor use (drinking, cooking and/or washing).

Sampling was performed at 10 of the 16 wells identified (the remaining wells
were not sampled due to inaccessibility and/or property owner refusal).
Results indicated trace levels in two wells of compounds which are not
identified as indicator compounds for the landfill site. Baseline risk
assessments performed for these two residential wells indicated no apparent
carcinogenic or non-carcinogenic human health risk.

Wetlands: Several small poorly drained areas supporting wetland vegetation
were observed in low areas on top of the landfill and along the upper portion
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Groundwater (Pittsburgh Coal and unconsolidated zone):

Prevent ingestion of water having in excess of 1 in 10,000 to 1 in
1,000,000 carcinogenic risk from identified carcinogens.

Air (oil/water separator emissions) - Prevent (or control) fugitive emissions
from the existing oil/water separator to address potential carcinogenic risk
from the site in excess of 1 in 10,000 to 1 in 1,000,000 due to benzene levels.

Finally, the following potential general response actions were established based upon
specific site concerns and established remedial action objectives:

No action.
Institutional actions and controls.
Landfill infiltration controls.
Leachate and groundwater controls.
Excavation and removal (waste and downslope soils).
Treatment (waste, soil, groundwater, and leachate).
Land disposal.
Air emissions controls (oil/water separator).
Private water supply actions and controls (retained as a contingency action if
future conditions warrant such a response action).

Identification of ARARs

The following potential ARAR sources were evaluated for potential applicability to the
PICCO site:

Federal

Resource Conservation and Recovery Act (RCRA)
Clean Water Act (CWA)
Safe Drinking Water Act (SDWA)
Clean Air Act (CAA)
Occupational Safety and Health Act
Hazardous Materials Transportation Act
Executive Order on Protection of Wetlands
Executive Order on Floodplain Management
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Federal

State

Resource Conservation and Recovery Act (RCRA)
Clean Water Act (CWA)
Safe Drinking Water Act (SDWA)
Clean Air Act (CAA)
Occupational Safety and Health Act
Hazardous Materials Transportation Act
Wetlands Protection (Executive Order 11,990)

Pennsylvania Solid Waste Management Act (includes State hazardous
waste regulations)
Pennsylvania Clean Streams Law
Pennsylvania Safe Drinking Water Act
Pennsylvania Air Pollution Control Act
Pennsylvania Dam Safety and Waterway Management Act
Pennsylvania Stormwater Management Act

Local

West Elizabeth Sanitary Authority (WESA) Regulations
Allegheny County Health Department (ACHD) Air Pollution
Regulations
Allegheny County Stormwater Management Regulations

Potential chemical-specific location-specific, and action-specific requirements were
subsequently detailed for each of the above ARAR sources retained after screening.

In addition to these potential ARARs, one To-Be-Considered (TBC) criteria/guidance was
identified as being Pennsylvania's Groundwater Remediation Policy. This policy calls for
clean-up of impacted groundwater aquifers to background or not-detected levels unless such
clean-up is shown to be infeasible or impractical/inappropriate. It should be noted that
TBC criteria/guidance are not considered ARARs but are considered if relevant for .the
PICCO site.
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technology/process option is specified as being either
conventional/demonstrated or as noted otherwise.

Potential impacts to human health and the environment.

The effectiveness criteria represents the primary criteria utilized to evaluate available
process options in order to select a single (if possible) process option that is representative
of the particular technology type.

Secondary screening criteria utilized included:

Administrative implementability to consider institutional aspects of
implementability, such as the availability of services, equipment, and skilled
workers to implement the technology/process option.

Cost effectiveness based on relative costs utilizing engineering judgment and
available reference sources.

After screening the technologies and process options, they were classified into one of three
general categories:

Not applicable.
Not recommended.
Potentially applicable/retained for further analysis.

The "not applicable" category indicates that the technology/process option was screened out
based on evaluation of technical implementability. The "not recommended" category
indicates that although the technology/process option may be able to address a site concern
(i.e., it met the initial evaluation criteria for technical implementability), its use is not
recommended (and, therefore, the technology/process option is screened out) based on
evaluation of effectiveness, administrative implementability, and relative cost-effectiveness.
None of the technology/process options falling into these two categories were retained for
further analysis. The final category, "potentially applicable/retained for further analysis,"
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Natural remediation processes have been observed in other cases of
contaminated coal seam groundwater. The processes to which reduction in
organic concentrations are attributed include biodegradation and adsorption
of organic chemicals to coal. Research related to the coal adsorption
phenomena indicate that coal can adsorb many types of organic compounds
including naphthalene and benzene, which are compounds of concern in the
groundwater at the PICCO site.

Remediation limitations exist in a complex hydrogeologic environment, such
as the mined Pittsburgh Coal, where many factors work against restoration of
groundwater by pump and treat methods. These include problems with
establishing a capture zone discussed above, desorption of chemical
constituents from the coal and clay and the existence of free phase product
within the mine voids.

The background quality of the Pittsburgh Coal groundwater is very poor and
the groundwater would not make a suitable water supply source without
treatment. The Pittsburgh Coal groundwater in the background well exceeds
federal and state primary or secondary drinking water standards for four
parameters. These parameters are aluminum, chromium, iron, and
manganese which, with the exception of chromium, exceed the federal and
state drinking water standards by more than an order of magnitude. This
information indicates that the background quality of the Pittsburgh Coal
groundwater presents a potential health risk and is also of aesthetically poor
quality. Therefore, the negative impacts of the noise, odors, and general
disruption of the community are believed to far outweigh the benefits of an
attempt to treat this groundwater to background conditions at the PICCO site.

The selected technologies and representative process options retained after screening were
then assembled into alternatives representing a range of treatment and containment options
as follows:

A number of treatment alternatives ranging from one that would eliminate or
minimize to the extent feasible the need for long-term management (including
monitoring) at a site to one that would use treatment as a primary component
of an alternative to address the principle threats at the site.

One or more alternatives that involve containment of waste with little or no
treatment, but protect human health and the environment by preventing
potential exposure and/or reducing the mobility of contaminants.
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Items considered under the general implementability evaluation included:

Technical feasibility with respect to construction, operation, and maintenance
requirements.

Administrative feasibility with respect to institutional aspects such as the
availability of services, equipment, and skilled workers.

Finally, cost-effectiveness was evaluated based on establishment of relative capital and
O&M costs utilizing engineering judgment and available reference sources.

From the screening, the following medium-specific alternatives were retained for further
analysis:

Waste Material (landfill unit)

No action
Limited action (access controls)
Containment
Excavation/Off-Site Landfill Disposal
Excavation/Thermal treatment (rotary kiln incineration)
In situ biodegradation

Soil (downslope of landfill unit)

No action
Limited action (access controls)

• Leachate (landfill unit)

No action
Limited action (access controls)
Collection/Biological treatment (activated sludge) of aqueous
phase/thermal treatment (industrial boiler) for non-aqueous oil phase

Groundwater (Pittsburgh Coal and unconsolidated zone)

No action
Limited action (access controls)
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Collection/treatment of landfill leachate to address potential
groundwater contamination.

Replacement of the oil/water separator with an enclosed system
to prevent uncontrolled air emissions.

Retention of identified potential private water supply actions
and controls as a contingency measure if future conditions
warrant such a response action.

Periodic site monitoring.

Two options (A and B) were considered under this alternative. The
difference in options is that Option B includes provisions for a potential
skimmer-type recovery well network to recover non-aqueous product from the
Pittsburgh Coal, while Option A does not.

Alternative 4 - Excavation/Offsite Landfill Disposal: Involves implementation
of a series of onsite remedial measures designed to achieve the remedial
action objectives via:

Excavation of the landfill unit materials for removal off-site to
an appropriate permitted disposal facility. Potential
pretreatment of removed materials from the landfill unit would
be arranged by the disposal facility as required to meet disposal
permit conditions.

Institutional controls to limit access and future site use.

Collection/treatment of landfill leachate to address potential
groundwater contamination.

• - Replacement of the oil/water separator with an enclosed system
to prevent uncontrolled air emissions.

'- Retention of identified potential private water supply actions
and controls as a contingency measure if future conditions
warrant such a response action.

Periodic site monitoring.
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In addition to the above, under each alternative except Alternative 1 (No Action), the

following is proposed to address special site concerns:

Exploratory boreholes will be drilled into the deep bedrock at two
downgradient off-site locations yet to be determined. The results of the RI
indicated that the deep bedrock zone under the site does not act as a
groundwater aquifer. The proposed exploratory program will evaluate the
viability of this zone to act as an aquifer at off-site locations. If significant
groundwater is encountered at each location, the boreholes will be converted
to deep bedrock monitoring wells (otherwise, the boreholes will be sealed
with grout). These wells would then serve as permanent groundwater
monitoring points which would be added to the routine quarterly monitoring
program proposed under the alternatives for all groundwater monitoring wells
at the site.

As per discussions with U.S. EPA Region III and Pennsylvania DER, existing
deep bedrock Monitoring Wells TW-5 and TW-6 will be properly abandoned
via filling with grout. Both wells do not yield sufficient amounts of water for
sampling purposes and there is concern that leakage from the upper casing
may be occurring in TW-5.

The lower landfill dike would be upgraded as required in response to the
potential stability concerns identified by the limited geotechnical analysis
performed during the RI.

Detailed Analysis of Alternatives

In accordance with the NCP and EPA Superfund guidance documents, the following seven
criteria were utilized for evaluation of each of the developed site alternatives that were
selected for detailed analysis and represent the basis for comparing these alternatives:

Compliance with ARARs with respect to identified chemical, location, and
action-specific requirements.

Short-term effectiveness during construction and implementation, focusing on
the protection of the community and the onsite personnel during
implementation of remedial measures, potential human health and
environment impacts, and the time required to achieve remedial response
objectives.
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Detailed analysis of alternatives consisted first of an individual analysis of each alternative
without consideration of the other alternatives. A comparative analysis was then conducted
to evaluate each alternative's relative performance.

In the comparative analysis of alternatives, relative (qualitative) ratings were assigned to
each of the six non-cost evaluation criteria outlined above. A "zero" (0) represented a
baseline in which the alternative meets the particular evaluation criteria. A "plus" ( + )
represented that the alternative exceeds that particular evaluation criteria, while a "minus"
(-) indicated that the alternative does not meet and/or there are major limitations
associated with that evaluation criterion. These relative ratings were established strictly to
highlight certain issues associated with an alternative and not for numerical summation or
rating.

Highlights from the detailed/comparative analysis of alternatives included the following:

Alternative 1 (No Action): Noted as having major limitations associated with
each non-cost evaluation criteria considered, except for ARARs.

Alternative 2 (Limited Action): Noted as having major limitations associated
with each non-cost evaluation criteria considered, except for short-term
effectiveness and implementability (strictly due to the limited nature of
remedial action involved in implementing this alternative) and ARARs.

Alternative 3 (Closure): Noted as the only alternative meeting or exceeding
each of the non-cost evaluation criteria.

• Alternative 4 (Excavation/Offsite Disposal) and Alternative 5 (Excavation/
Thermal Treatment): Both noted as having major limitations in terms of
implementability and short-term effectiveness due to the intrusive nature and
magnitude of excavation activities proposed. Concerns include the ability to
excavate the landfill while adequately addressing air quality concerns, fugitive
VOC air emissions, heavy truck traffic impacts, and safety concerns with
respect to material transport.

Alternative 6 (In situ Biodegradation): Noted major advantage of potentially
offering treatment without the need for intrusive activities into the high
concentration waste present in the landfill. However, major limitations were
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SECTION 1

INTRODUCTION/PROJECT SCOPING

1.1 BACKGROUND

As specified in the Consent Order and Agreement executed on 2 November 1987 between
the Pennsylvania Department of Environmental Resources (Pennsylvania DER) and
Hercules, Inc., the Feasibility Study (FS) as summarized in this document for the Resin

Disposal site (henceforth referred to as the PICCO Resin Landfill site) has been conducted
in accordance with the following:

• Approved Work Plan dated 18 September 1987.

• United States Environmental Protection Agency (EPA) current guidance
document entitled "Guidance for Conducting Remedial Investigation and
Feasibility Studies Under CERCLA - Interim Final" (EPA/540/G-89/004,
October 1988).

• • Current version (revised 9 April 1990) of the National Contingency Plan
(NCP) as specified under 40 CFR 300.

• Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (Superfund), along with the Superfund Amendments and
Reauthorization Act (SARA) of 1986 and rules and regulations promulgated
thereunder.

• Solid Waste Management Act of 1980 and rules and regulations promulgated
thereunder.

• Pennsylvania Clean Streams Law and rules and regulations promulgated
thereunder.

The FS was performed to develop, screen, and evaluate alternative remedial actions for the
site. Alternatives are evaluated in terms of criteria specified under the revised NCP and
current EPA Superfund guidance documents. Also, in meeting the requirements of SARA
and the revised NCP, remedies that utilize permanent solutions and alternative treatment
and/or resource recovery technologies receive preferential consideration to the maximum
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includes identification of volumes or areas of media to which general response
actions might be applied.

Development of remedial action objectives to protect human health and the
environment specifying preliminary remediation goals that permit a range of
treatment and containment alternatives to be developed. The preliminary
remediation goals are developed on the basis of the site model (Subsection
1.2.1.4) and ARARs (Section 2).

Identification of general response actions defining containment/diversion,
removal/collection, treatment/disposal, or other actions, singly or in
combination, that may be taken to address the environmental concerns at the
site and to satisfy the remedial action objectives for the site.

Each of these project scoping items is detailed in an individual subsection presented below.

1.2.1 Site Characterization

Site characterization for the PICCO Resin Landfill is divided into the following components:

Site Background
Results of the RI
Results of the Baseline RA
Site Model

Each component is outlined individually below.

1.2.1.1 Site Background

The Pennsylvania Industrial Chemical Corporation (PICCO) Resin Landfill (the site) is
located on a 26-acre parcel currently owned by Hercules Incorporated (Hercules). The site
is located approximately one half mile northwest of the town of West Elizabeth in Jefferson
Borough, Allegheny County, Pennsylvania (Figure 1-2). A plan view schematic of the 26-
acre property on which the landfill is located is shown in Figure 1-3. The landfill covers
approximately 2 acres and is located at the head of a narrow valley on the site of a former
coal strip mine.
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The original coal was strip mined from the valley sometime prior to 1950 based upon aerial

photograph review. The site was utilized by PICCO as an industrial landfill from 1950 to
1964. During this period of active landfill use, PICCO deposited at the site an estimated

77,000 tons (estimated by Hercules based on production records) of production wastes (resin
cakes, polymerized oils, and filter materials) from a resins manufacturing process from
PICCO's plant located in nearby Clairton, Pennsylvania. The wastes deposited are believed
to have consisted mainly of sludge materials containing 80% water, 10% clay and lime, and
up to 10% aromatic and aliphatic solvents and resins. The average depth of waste material
deposited in the landfill was approximately 18 ft.

None of the waste at the PICCO Resin Landfill was deposited by Hercules. Hercules
purchased the business and facilities, including the landfill property in 1973 from PICCO.
The site was placed on the CERCLA National Priorities List (NPL) on 8 September, 1983.

The resin products manufactured by PICCO between 1950 and 1964 at their Clairton plant
were primarily plasticizers and tackifiers. These resins were used in adhesives, floor tiles,
paint, plastics, chewing gum, tires, and other molded rubber products, all manufactured by

PICCO's customers.

Products were produced by the polymerization of coal tar chemicals and petroleum
distillates (C8 - CIO hydrocarbons) in aromatic naphtha using acid-activated clay, gaseous
boron trifluoride or powdered aluminum chloride as catalyst. Resins were also
manufactured by polymerization of styrene and styrene derivatives in aromatic or aliphatic
naphtha using acid activated clay or gaseous boron trifluoride as the catalyst.

During the period of active landfill use (1950-1964) the waste was deposited by dumping it
down a chute at the corner of Circle Glehn Drive and Maryland Avenue above the landfill.
The material was deposited as a wet viscous sludge behind an earthen dike. It was reported
that when the area behind the first dike was filled, a second dike was built further
downslope, and the area behind it filled (WESTON, 198la). The existence of this first
(upper) dike was not definitively verified during the RI. Sometime after the use of the
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In the site area, groundwater supplies are limited to storage in fractured
bedrock or within the unconsolidated soils above the bedrock. With respect
to these groundwater supplies:

Quantities of groundwater in the bedrock at the site are relatively
small and discontinuous (except within the Pittsburgh Coal) due to the
generally unfractured condition of the bedrock.

The Pittsburgh Coal, being moderately permeable due to cleat (vertical
fractures) development, also contains groundwater. The groundwater
flow in the Pittsburgh Coal tends to be in the direction of bedding dip
generally in a south-southwest direction. It should be noted that
groundwater in coal seams is generally considered less desirable than
other aquifers due to naturally high levels of dissolved solids, metals,
and sulfur compounds. In fact, it was noted that the background well
for the Pittsburgh Coal had levels of metals exceeding drinking water
standards. Specific standards exceeded include the MCL for
chromium, and SMCLs for aluminum, iron, and manganese. The
SMCLs were exceeded by an order of magnitude. It is therefore not
realistic that the Pittsburgh Coal would be used in the future as a
potable water source when, public water is readily available. In
addition, no current users of Pittsburgh Coal groundwater were
identified in the residential well survey conducted during the RI.

Groundwater encountered in the unconsolidated soils at the site is
present as perched groundwater 2.5 to 11 ft thick generally located
above the soil/bedrock interface. Movement of groundwater in the
unconsolidated zone generally follows the topographic surface. It
should be noted that due to the limited saturated thickness in the
unconsolidated zone and the seasonal variations in groundwater level,
the volume of groundwater present in the unconsolidated soils is
limited and is a poor potential water supply. Wells screened in the
unconsolidated zone in the site area have reportedly gone dry during
dry periods. Therefore, it is not likely that new wells in the
unconsolidated zone would be utilized in the future as a potable water
source since public water is available. The residential well survey
conducted during the RI identified a single dug well in the
unconsolidated zone located topographically downslope (i.e.,
potentially downgradient) from the site (residential well 3). This
residence is connected to public water and utilizes this well for outdoor
uses (gardening, grass watering, etc.) only.

Surface water drainage in the site area is to the southeast towards the
Monongahela River by way of an unnamed perennial stream which originates
on the site. This stream flows downslope along the east side of the site
through several culverts and ponds and through the Hercules Jefferson Plant,
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The objective of the RI included the development of a comprehensive understanding of the
degree and the extent of contamination of soils, groundwater and surface water associated
with the landfill and related activities at the site, as well as the development of an
understanding of the character and geometry of the landfill waste.

The RI/FS work plan for the site was approved by the Pennsylvania DER and EPA in

February 1988. The RI field investigation was begun 17 March 1988 and involved three
field investigation phases. During these phases the landfill waste, site soils, surface water,
and sediment from the unnamed stream crossing the site, groundwater, ambient air, and the
site ecosystem were studied. Each of these was evaluated for potential impact from the
landfill.

Based upon the results of the RI the following conclusions have been drawn relative to the
PICCO Resin Landfill site:

• The primary chemical compounds identified at the site are organic in nature
and consist of aromatic hydrocarbons. The specific aromatic hydrocarbons
principally found include single ring compounds (benzene, toluene, xylene,
ethylbenzene, and styrene) and double ring compounds (naphthalene and 2-
methylnaphthalene). Table 1-1 provide a summary of primary compounds for
the site based on RI sampling results.

• The volume of waste deposited in the landfill is approximately 47,500 yd3 or
77,000 tons (based on a density of 120 lbs/ft3). This matches the 77,000 ton
estimate based on production records. The waste is present at an average
thickness of approximately 18 ft within the landfill. The waste in the landfill
is overlain by a silty clay soil cover ranging in thickness from approximately
4 to 10 ft. A layer of clayey soil varying up to 10 ft in thickness was found
between the waste at the bottom of the landfill and the bedrock. This soil
appears to be impacted by the waste material as evidenced by staining.

• The landfill waste is chemically and physically heterogeneous but generally
contains the following aromatic hydrocarbon compounds: benzene, toluene,
xylene, ethylbenzene, styrene, naphthalene and 2-methylnaphthalene which
compose approximately 1% to 5% of the waste material. The petroleum
hydrocarbon content of the waste material averaged 6% and ranged up to
20%. The remaining 94% of the waste material is believed to be composed
of water, clay, lime, and other solids. The average moisture content of the
waste was found to be 44%.
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• An evaluation of dike stability, based upon limited data, indicates that the
application of additional stresses to the lower landfill dike (i.e., the use of
heavy equipment on the dike) may result in dike failure. An evaluation of
long-term static dike conditions indicate that a potential stability problem may
exist for the long-term (i.e., a factor of safety less than unity). A primary
factor in the potential for dike failure is the presence of a localized erosional
feature near the middle of the dike.

• Sediment transport modeling per the Universal Soil Loss Equation (USLE)
indicates that approximately 1.7 tons of soil per acre (corresponding to a
uniform 0.01 inch layer of soil) is transported as sediment annually from the
landfill and areas immediately downslope of the landfill.

• Water budget analysis indicated the following:

Potential landfill leachate generation rate: 46.7 million gallons per
year (43.4 million gallons from groundwater entering the landfill via
the Pittsburgh Coal aquifer, and 3.3 million gallons from precipitation
entering the landfill via surface infiltration).

Average leachate removal rate via interceptor trench is 760,000 gallons
per year.

Groundwater flow velocity through the Pittsburgh Coal aquifer is
estimated at 57 ft per day.

• Site soils, downslope of the landfill, contain elevated concentrations of landfill
related organics (VOC and BNA) in the area between the lower landfill dike
and borehole BH-7 (which is located immediately downslope of the oil/water
separator). The primary compounds detected in this area were the following
aromatic hydrocarbons: toluene, xylene, ethylbenzene, naphthalene, 2-
methylnaphthalene, and phenanthrene.

• The analytical data of surface water and sediment samples from the unnamed
stream draining the site indicate that:

Organic (VOC and BNA) constituents were found in the stream
surface water during the period of time that a leachate seep was active
above the west end of the interception trench and immediately
downslope of the landfill. This seepage was eliminated through the
installation of the leachate collection basin. The presence of these
constituents in the surface water was virtually eliminated, based on
analysis of bi-monthly sampling of the unnamed tributary which began
in September 1989.

Organic BNA concentrations exceeding 10 mg/kg were detected in the
sediments of the stream immediately below the leachate oil/water
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However, it was not possible to determine if the impact was due to the
previous mining activities in the valley or activities related to the construction
and operation of the PICCO Resin Landfill. Observations of aquatic
communities in the unnamed stream were made during the ecological survey
in conjunction with the first round of surface water sampling. No aquatic
organisms (i.e., fish and/or aquatic invertebrates) were observed at any
location sampled and therefore no invertebrate samples were collected. Algae
(filamentous green) was observed at several of the sample locations growing
only in isolated pools. In addition, stream flow appeared to be a primary
factor limiting habitation of the stream, with the stream reduced to only a few
isolated flowing sections during dry periods. No state or federal endangered
or threatened species were identified in the site area. Several small poorly
drained areas supporting wetland vegetation were observed in low areas on
top of the landfill and along the upper portion of the unnamed stream. These
wetland areas were small with a total area of less than one-half acre.

The ambient air sampling program indicated that trace (ppb) concentrations
of landfill-related VOC (toluene, xylene, and ethylbenzene) were detected
near the oil/water separator.

1.2.1.3 Results of the Baseline Risk Assessment (RA)

The purpose of the baseline Risk Assessment (RA) is to evaluate the potential for adverse
effects posed by the PICCO Resin Landfill based on the results of the RI performed for the
site. The baseline RA is intended to provide information that can be used to determine the
need for remedial action and, if necessary, to aid in selection of remedial alternatives.

The baseline RA performed was divided as follows:

Human health risk assessment to evaluate for potential for adverse human
health effects posed by the site.

Ecological risk assessment - to evaluate for potential of adverse ecological
effects posed by the site.

In each case, the assessment involved four basic components:

• Data evaluation - to review, evaluate, and summarize available sampling data
by medium for use in exposure and toxicity assessments.
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evaluation of potential contaminant migration pathways), and for which there
is potential exposure by humans and other receptors, are considered in the
data evaluation and subsequent risk assessment.

Exposure Assessment:

• Potential contaminant migration pathways were identified as shown in Figure
1-10.

• Three exposures scenarios were established:

Current (off-site) resident, with exposure limited to household
groundwater use. Three age groups (a child 1-6 years of age, a child
6-11 years of age, and an adult) were evaluated.

Trespasser (either current or future), with exposure potentially
occurring through contact with air, surface soil, surface
water/sediment, seeps, and groundwater. Two age groups (a child 6-11
years of age, and an adult) were evaluated.

Future (on-site) resident, with exposure potentially occurring through
contact with air, surface soil, surface water/sediment, seeps and
groundwater. Three age groups (a child 1-6 years of age, a child 6-11
years of age, and an adult) were evaluated.

• Exposure concentrations were established:

Both a most probable and a maximum plausible concentration were
utilized for the trespasser and future (on-site) resident scenarios.

The single round of residential well sampling results were utilized for
the current (off-site) resident scenario.

Toxicity Assessment:

• Toxicity values (cancer slope factors and reference doses) were established
considering oral, inhalation, and dermal exposure routes.

Risk Characterization:

• For carcinogenic risk (summarized in Table 1-2):

Current (off-site) resident: No apparent carcinogenic risk (due to the
fact that no carcinogens were detected in the residential wells).
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Table 1-2

Summary of Baseline Risk Assessment Results
Carcinogenic Risk

Media
Soil

Sediment

Surface
Water

Seeps

Air

Total

Exposure
Route

Direct Ingestion

Vegetable/Fruit
Ingestion

Dermal
Absorption
Inhalation

Subtotal

Ingestion

Dermal
Absorption
Subtotal
Dermal
Absorption

Dermal
Absorption
Inhalation

Trespasser
Most

Probable
1.13 x 10'7

NA

7.15 x ID'7

9.40 x 10-10

8.29 x ID'7

3.77 x 10'9

8.48 x lO'9

12.3 x 10'8

6.82 x lO'11

2.50 x 10'10

4.45 x 10'7

1.29 x 10'6

Maximum
Plausible
1.60 x 10-7

NA

1.01 x lO'6

1.34 x 10'9

1.17 x lO'6

4.26 x 10'9

9.39 x 10'9

1.37 x 10'8
8.42 x 10'11

5.44 x 10'10

4.45 x 10'7

1.63 x 10'6

Future Resident

Most
Probable
1.23 x lO'5

9.63 x 10-6

3.54 x 10'6

2.33 x 10-8

2.55 x lO'5

9.30 x ID'8

4.47 x 10'8

1.38 x lO'7

1.02 x 10'10

1.84 x 10'10

1.33 x 10-5

3.90 x ID'5

Maximum
Plausible

1.74 x 10'5
1.37 x 10's

5.02 x 10-6

3.30 x 10-8
3.62 x lO"5
1.07 x 10'7
5.15 x 10-8

1.59 x 10"7
1.26 x lO'10

3.99 x 10'10

1.33 x lO'5
4.96 x 10'5

NA - Not Applicable.
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1.2.1.3.2 Ecological Risk Assessment

Results from each of the four components of the baseline risk assessment process are as
follows:

Data Evaluation:

The RI sampling analytical data summary established for the human health assessment was
utilized for the ecological assessment.

Exposure Assessment:

Two exposure scenarios were considered:

• White-tailed deer (terrestrial wildlife representative) exposed via:

Ingestion of surface soil
Ingestion of plant material
Ingestion of surface water from the unnamed stream
Ingestion of seep water

• Aquatic invertebrates (aquatic life representative) potentially present in the
unnamed site stream. It should be noted that no aquatic organisms (fish or
aquatic invertebrates) were observed at any stream location sampled during
the ecological survey. Algae (filamentous green) was observed growing in
several sample locations.

Toxicity Assessment:

Critical toxicity values (CTV) were established for both potential receptors. For the white-
tailed deer, CTV were derived based on estimated no observed effects levels (NOELs)
extrapolated from rodent testing. For aquatic invertebrates, acute and/or chronic ambient
water quality criteria were utilized.





has been utilized in the development of both remedial action objectives and remedial
alternatives for the site.

The site model seeks to identify and briefly summarize key site features and current
conditions. Model elements are outlined below:

General Site

• Location: One-half mile northwest of the town of West Elizabeth in Jefferson
Borough, Allegheny County, Pennsylvania. The site is a narrow valley which
was formerly strip-mined. Bedrock is generally shallow (<20 ft) along the
valley slopes and crops out at the surface along steeper sections of the valley
wall.

• Areal Extent of Property: 26 acres

• Features:

1.8 acre landfill operated from 1950-64.

Leachate collection/treatment system in place since 1983 with product
recovery and aqueous discharge to local POTW. The system serves to
collect leachate migrating through the landfill dike and into the surface
soils immediately downslope of the dike.

Impacted surface soils located downslope of the landfill.

Small (<1-20 gpm flow typically) unnamed stream crossing the site.

Three hydrogeologic zones (unconsolidated soils with perched water
table conditions, partially mined-out Pittsburgh Coal seam representing
primary water table zone, and deep bedrock formation essentially dry
on-site).

Off-site seeps located in the area of Calamity Hollow and Lobbs Run
discharging groundwater from the Pittsburgh Coal seam.

Sanitary sewer line (part of the Jefferson Borough sanitary sewer
system) located along the northeastern edge of the site parallel to the
unnamed stream. This 8-inch diameter sewer line receives the
separated aqueous fraction of collected landfill leachate which routes
the water to the WESA biological wastewater treatment plant for
treatment. This discharge to WESA is performed under a contractual
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• Water Supply:

Most residents connected to public water maintain their old wells as
an additional source of water to be' used for gardening, washing
automobiles, or watering grass. Four of the residents surveyed were
not connected to public water and used their wells as their primary
source of water. Two residents who were connected to public water
also used their well water for indoor use.

Several wells are located in the adjacent valley (Lobbs Run) and the
site area.

No users of Pittsburgh Coal groundwater were identified during the
residential well survey. Furthermore, it was noted that the background
well for the Pittsburgh Coal had levels of metals exceeding drinking
water standards. Specific standards exceeded include the MCL for
chromium, and SMCLs for aluminum, iron, and manganese. The
SMCLs were exceeded by an order of magnitude. It is therefore not
realistic that the Pittsburgh Coal would be used in the future as a
potable water source when public water is readily available.

Due to the limited saturated thickness in the unconsolidated zone and
the seasonal variations in groundwater level, the volume of
groundwater present in the unconsolidated soils in limited and is a
poor potential water supply. Wells screened in the unconsolidated
zone in the site area have reportedly gone dry during dry periods.
Therefore, it is not likely that new wells in the unconsolidated zone
would be utilized in the future as a potable water source since public
water is available. The residential well survey conducted during the RI
identified a single dug well in the unconsolidated zone located
topographically downslope (i.e., potentially downgradient) from the site
(residential well 3). This residence is connected to public water and
utilizes this well for outdoor uses (gardening, grass watering, etc.) only.

• Site Ecological Status:

The site ecological survey indicated that the unnamed stream crossing
the site and the disturbed forest community appeared to be slightly
impacted. However, it was not possible to determine if the impact was
due to the previous mining activities in the valley or activities related
to the construction and operation of the PICCO Resin Landfill.

Stream flow appears to be a primary factor limiting habitation of the
stream, with flow reduced to only a few isolated sections during dry
periods. No aquatic organisms (fish or invertebrates) were observed
in the stream during the ecological survey. Green filamentous algae
was observed at several locations growing in isolated pools.
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The coal seam (and height of the mine void) is relatively thin
compared to the thickness of overburden material. The coal seam is
approximately 8-ft thick while the overburden material is over 100-ft
thick at the site boundary. These site conditions reduce subsidence
likelihood.

Although overburden material is thick compared to the mine void
thickness, overburden material is still fairly thin. For this reason, the
overburden weight upon the shafts is reduced. The number of mine
shafts placed in the coal seam was also reduced due to this fact.
Fewer shafts and reduced overburden weight limits the likelihood of
subsidence (U.S. EPA, 1986).

Coal removal from the shafts was estimated at 50%. This removal
percentage is very low. The larger the amount of coal pillars
remaining, the lower the likelihood of subsidence (U.S. EPA, 1986).

Subsidence of a mine void could possibly occur away from the landfill
boundary, but this should have no adverse effects upon the landfill. If
mine subsidence occurred in an area away from the landfill, it could
actually reduce potential contamination by restricting the groundwater
pathway.

Baseline Risk Assessment Summary:

Potential contaminant migration pathways identified are indicated in
Figure 1-10.

Human health assessment:

Current (off-site) resident: No apparent carcinogenic risk (no
carcinogens detected in residential wells). No apparent non-
carcinogenic risk (cumulative hazard index below 1).

Trespasser: Carcinogenic risk from 1 to 2 in 1,000,000 (within
risk range of 1 in 10,000 to 1 in 1,000,000 which is generally
used by EPA to regulate risk at Superfund sites).

Future (on-site) resident: Carcinogenic risk from 4 to 5 in
100,000 (within risk range of 1 in 10,000 to 1 in 1,000,000 which
is generally used by EPA to regulate risk at Superfund sites).
No apparent non-carcinogenic risk (cumulative hazard index
below 1). This exposure scenario assumed use of the perched
groundwater downslope of the landfill for residential supply.
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xylene, ethylbenzene, and styrene, all of which are aromatic
hydrocarbons), 1.7% of BNA (principally naphthalene and 2-
methylnaphthalene, both aromatic hydrocarbons), and 6.1% petroleum
hydrocarbons. The waste material is relatively low in heating value
(3000 Btu/lb on average), high in moisture (44% on average), and
possesses a high ash content (72% on average). The wet density of the
material is 120 lb/ft3.

1 to 10 ft (6 ft on average) of clay soil underlying the waste materials.
This soil appears to be impacted by the waste material as evidenced
by staining.

Relatively unfractured bedrock underlying the clay soil. The bedrock
is sedimentary, consisting of interbedded sandstone, shale, siitstone,
and limestone.

Approximately 30-ft-high containment dike located at the southeastern
end of the landfill.

Primary chemical compounds identified based on RI sampling results:

VOC: BTXE, Styrene
BNA: Naphthalene, 2-Methylnaphthalene

Potential Landfill Leachate Generation Rate: 46.7 million gallons per year
(43.4 million gallons from groundwater entering the landfill via the Pittsburgh
Coal aquifer and 3.3 million gallons from precipitation entering the landfill
via surface infiltration).

Leachate Collection/Disposal: Leachate migrating through the lower landfill
dike and into soils immediately downslope of the dike is collected by an
interceptor trench installed as a remedial measure by Hercules in 1983. The
trench is keyed into the shallow underlying bedrock to achieve interception
of seepage. Collected leachate is passed through an oil/water separator.
Non-aqueous phase product (oil) is collected and utilized as a fuel in the local
Hercules plant industrial boilers under ACHD permit. The aqueous phase
(water) is discharged to the Jefferson Borough sanitary sewer for biological
treatment by the WESA POTW under a contractual agreement. Table 1-6
provides a characterization summary for collected leachate based on recent
(March 1991) sampling.

Current Average Leachate Removal Rate by Interceptor Trench: 760,000
gallons per year (approximately 1.5 gallons per minute). Approximately
threedrums (5,000 pounds) of "oil" (non-aqueous) are recovered each week
(approximately 1 gallon per hour) after oil/water separation of the leachate.
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• Remediation Volume/Mass Estimates (refer to Table 1-7 for details):

Waste Material: 47,500 yd3 (77,000 tons based on 120 lb/ft3)
Cover soil: 15,800 yd3 (21,400 tons based on 100 lb/ft3)
Underlying soil: 15,800 yd3 (21,400 tons based on 100 lb/ft3)
Landfill Dike: 6,600 yd3 (8,900 tons based on 100 lb/ft3)
Immediate downslope soils (between dike and interceptor trench):
4,000 yd3 (5,400 tons)
Interceptor trench: 1,800 yd3 (2,400 tons)
Total: 92,000 yd3 (137,000 tons)

For subsequent development of alternatives, the soils located immediately
downslope of the dike (between the dike and the interceptor trench) and the
interceptor trench itself are included as part of the landfill unit.

• Drainage: The landfill unit is located in the middle of the steeply-sloped and
narrow valley which forms the site. Drainage from the surrounding hillsides
runs towards the relatively flat landfill area, along with discharge from a storm
drain located on Maryland Avenue. Drainage of a portion of the western side
of the landfill occurs via a drainage channel which serves to partially divert
potential stormwater runon around the landfill. This drainage channel
ultimately connects into the unnamed site stream below the site gate.
Drainage on the eastern side of the landfill occurs via the intermittent
headwaters of the unnamed site stream. The stream ultimately discharges
into the Monongahela River approximately 4/5 miles from the site boundary.

• Drainage Basin:

45.3 acres above site gate
32.8 acres above lower landfill dike

• Lower Landfill Dike: Approximately 30 ft high containment dike located at
the southeastern end of the landfill. A preliminary geotechnical analysis of
the dike indicated potential stability problems under:

Long-term static conditions
Additional stress conditions (i.e., - use of heavy equipment on the dike)

The stability problems identified are due in part to an existing erosional
feature in the middle of the dike. To address this specific concern, upgrade
of the dike as required is included as part of the remedial alternatives
considered for the site.

• Mining Activity: The bottom of the landfill is at approximately the same
elevation as the base of the Pittsburgh Coal which was strip-mined from the
landfill site prior to placement of waste material. The Pittsburgh Coal has
also apparently been extensively deep mined in the area surrounding the site.
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The common mining practice of the time (room and pillar mining) resulted
in a series of rooms separated by coal pillars which were left in place to aid
in roof support of the mine. Typically, a 50% recovery of coal was obtained
by this mining method. During the RI, mine voids on the order of 5 to 10 ft
in depth were encountered.

Baseline Risk Assessment Summary:

The landfill was not evaluated directly in the baseline RA, as there are
no apparent exposure routes by which potential receptors may come
in direct contact with the waste material (the waste material is present
under a soil cover which ranges from 4 to 10 ft in thickness).

Represents the ultimate source for past, present, and potential future
contaminant migration pathways.

Downslope Site Soils

Area of Concern: Soils downslope of the landfill unit extending from the
lower landfill dike along the site access road down to the site gate and
southern property boundary. The.soils can be further divided into three
distinct areas: (Figure 1-14):

Area 1: From the lower landfill dike to the interceptor trench. This
area, along with the interceptor trench, is considered part of the
landfill unit for purposes of development of remedial alternatives.

Area 2: From the interceptor trench to the oil/water separator.

Area 3: From the oil/water separator to the site gate/southern
property boundary.

Previous investigations prior to installation of the interception trench and the
RI indicated visibly contaminated soils and non-aqueous free product present
in soils extending downslope from the lower landfill dike to just downslope of
the oil/water separator (Areas 1 and 2). Therefore, the focus of the RI effort
was on evaluating conditions within Area 3.

Soil Type: Dense to very dense clay soils.

Bedrock: Generally 10 to 30 ft below ground surface.

History: Some of the soils were disturbed by the mining and construction
activities that have occurred over the years.
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Chemical Characterization (Area 3):

Elevated levels of VOC (principally toluene, xylene, and ethylbenzene)
and BNA (principally naphthalene, 2-methylnaphthalene, and
phenanthrene) which are landfill-related aromatic hydrocarbon
compounds were detected in localized areas.

Chemical Distribution (Area 3):

Discrete pockets of elevated concentrations occurring within all depth
zones and appearing to be distributed somewhat randomly within the
soils. In general, those yielding the highest levels was found to be in
soils located immediately below the oil/water separator (sampling
locations BH-7, 8, and 9). Four other locations were also identified as
having elevated chemical concentrations, namely deep (J>_14 ft) soils
around sampling location BH-5, and in shallow soils (_<.6 ft) around
sampling locations BH-1, BH-4, and HS-6. These four targeted
locations within Area 3 were identified based on identifying samples
which exceeded any one of the following criteria:

Total VOC above 10 mg/kg
Total BNA above 100 mg/kg
Total petroleum hydrocarbons above 1,000 mg/kg

Table 1-8 provides a chemical characterization summary for these
locations.

The heterogenous distribution of the target organic compounds in the
site soils indicate that the contaminants did not move laterally through
the subsurface soils but were mixed or deposited with the soils during
earthmoving or construction activities and have remained relatively
immobile since deposition. The results of analysis of groundwater
samples collected from wells constructed in the site soils supports this
conclusion.

Baseline Risk Assessment Summary (Area 3 Surface Soils):

Surface soils defined as those from 0 to 6 ft in depth.
Identified as a potential contaminant migration pathway via:

Fugitive dusts and volatilization into the air
Stormwater runoff into the unnamed stream at the site

Individual exposure routes which exceed 1 in 1,000,000 risk under the
scenarios considered and chemicals which drive the risk:
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Dermal absorption: PAH compounds

Chemical ingestion (both directly and via vegetable ingestion):
PAH compounds

• Remediation Volume/Mass Estimates (based on 100 lbs/ft3).
Refer to Figure 1-15 for site locations and Table 1-9 for estimation details.
(Note: Area 1 soils and the interceptor trench are not included as they are
considered part of the landfill unit for development of remedial alternatives.)

Area 1: 14,400 yd3 (19,400 tons)

Area 2: 6,300 yd3 (8,600 tons) for soils around BH-7, 8 and 9
sampling locations

700 yd3 (900 tons) for deeper (> 14 ft) soils around the
BH-5 sampling location

500 yd3 (600 tons) for shallow (< 4 ft) soils around the
BH-4 sampling location

600 yd3 (800 tons) for shallow (< 6 ft) soils around the
BH-1 sampling location

200 yd3 (300 tons) for shallow (< 2 ft) soils around the
HS-1 sampling location

Total: 23,000 yd3 (31,000 tons)

Unnamed Site Stream

• Description: Small unnamed stream draining the site which flows southeast
along the northeast and east side of the site. The stream originates above the
head of the landfill, extends along side the downslope site soils parallel to the
access road, and flows past the site boundary along Stilley Avenue through a
residential area below the site. It then flows through a culvert pipe and
through the Hercules Jefferson plant property south of the Town of West
Elizabeth with ultimate discharge into the Monongahela River located
approximately 4/5 mile from the site boundary.
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Table 1-9

Volume Estimate Summary: Downslope Soils
PICCO Resin Landfill

Downslope Soil Area

From trench to oil/water
separator-Area 2

From separator to midway
BH-6/BH-7

Deeper soils around BH-5

Shallow soils around BH-4

Shallow soils around BH-1
Shallow soils around HS-6

Total

Surface Area
(ft2)

25,900

11,400

3,000

3,000

2,800

2.800

49,000

Average Depth
(ft)

15

15

6

4

6

2

Volume
(yd3)

14,400

6,300

700

500

600

200

23,000

Mass
(tons)

19,400

8,600

900

600

800

3QQ

31,000

Notes: 1) Assumed soil density of 100 lbs/ft3.

2) Area 1 downslope of soils and the interceptor trench are not included as they are not considered
part of the landfill unit for purposes of developing remedial alternatives.

3) Figures for individual surface area, volume, and mass are rounded to the nearest 100 units.

4) Figures for total surface area, volume, and mass are rounded to the nearest 100 units.
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Neither surface water nor sediment identified as a site-related concern
regarding the human health or ecological risk assessment.

Groundwater

• Hydrogeologic Zones:

Unconsolidated soils
Partially mined-out Pittsburgh Coal seam
Deep bedrock below the Pittsburgh Coal

Unconsolidated Zone

Limited amounts of shallow, discontinuous perched groundwater in the
downslope soils.

Groundwater movement generally follows the topographic surface
downslope.

Due to the limited saturated thickness in the Unconsolidated zone and
the seasonal variations in groundwater level, the volume of
groundwater present in the Unconsolidated soils is limited and is a
poor potential water supply. Wells screened in the consolidated zone
in the site area have reportedly gone dry during dry periods.
Therefore, it is not likely that new wells in the Unconsolidated zone
would be utilized in the future as a potable water source since public
water is available. The residential well survey conducted during the RI
identified a single dug well in the Unconsolidated zone located
topographically downslope (i.e., potentially downgradient) from the site
(residential Well 3). This residence is connected to public water and
utilizes this well for outdoor uses (gardening, grass watering, etc) only.

A component of groundwater flow moves towards and discharges into
the unnamed site stream.

Saturated zones, when encountered, varied from 2.5 to 11 ft in
thickness, and were generally encountered 2 to 4 ft above the
soil/bedrock interface.

Existing leachate interception trench effectively intercepts
leachate/groundwater flow from the landfill, thereby preventing
migration into the downslope soils.

Landfill-related compounds detected mainly in TW-9 in all probability
were present in the soils below the trench prior to installation of the
interception trench.
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background well for the Pittsburgh Coal had levels of metals exceeding
drinking water standards. Specific standards exceeded include the
MCL for chromium, and SMCLs for aluminum, iron, and manganese.
The SMCLs were exceeded by an order of magnitude. It is therefore
not realistic that the Pittsburgh Coal would be used in the future as a
potable water source when public water is readily available. In
addition, no current users of Pittsburgh Coal groundwater were
identified in the residential well survey conducted during the RI.

Groundwater in the Pittsburgh Coal represents a potential contaminant
migration pathway via discharge to seeps. It should be noted, however,
that baseline RA results did not indicate the seeps to be a media of
concern.

Deep Bedrock

Deep monitoring wells drilled into the bedrock below the Pittsburgh
Coal within the site did not encounter significant groundwater and a
core sample collected from this bedrock zone encountered no
fractures. These data, relating to the bedrock below the Pittsburgh
Coal, indicate that the deep bedrock below the site is not an aquifer
(i.e., capable of sustaining a measurable yield of groundwater).

Based on the residential well survey results, the deep bedrock may
potentially yield enough water for residential use. Therefore, the deep
bedrock may potentially be an aquifer unit off-site. To further
evaluate its potential as an aquifer unit, additional investigation is
proposed as a component of the remedial alternatives considered for
the site. The proposed investigation involves drilling exploratory
boreholes at two off-site downgradient locations with potential
installation of monitoring wells.

Residential Wells

• Most local residents are supplied with public water from the Western
Pennsylvania Water Company.

• A total of 16 residential wells were identified during the well survey.

• Four of these residents are not connected to public water and utilize their
well as their primary source of water. In addition, some residents continue
to maintain their old wells for an additional supply of water. Three residents
who were connected to public water also use their well water for indoor use
(drinking, cooking and/or washing).

• No users of Pittsburgh Coal groundwater were identified during the residential
well survey. Furthermore, it was noted that the background well for the
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Air

residential wells sampled in the areas below the Pittsburgh Coal seeps. Based
on this data, groundwater in the areas below the Pittsburgh Coal seeps does
not appear to be impacted.

The seeps represent a potential source of direct contact by potential receptors.
However, baseline risk assessment results did not indicate the seeps to be a
media of concern for either human health or ecological assessments.

Ambient air quality monitoring was conducted at 10 stations around the site
during the RI including six stations along the landfill perimeter, one station
at the oil/water separator, one station at the site gate, and one station on
Maryland Avenue.

Trace (ppb) VOC concentrations were detected near the oil/water separator.
The compounds detected above 1 ppb were toluene, xylene, and ethylbenzene
while benzene and styrene were detected between 0.25 - 0.5 ppb. These are
each identified in the RI as landfill-related compounds.

Vapor inhalation was identified in the baseline risk assessment as an exposure
route which exceeds 1 in 1,000,000 risk under the scenarios considered. The
two main compounds of concern identified are carbon tetrachloride and
benzene. The overall risk is likely overestimated since half the risk is
attributed to carbon tetrachloride which was not found above the detection
limit in any other site-related media, and is suspected to be due to an
unidentified non-related off-site source. In addition, the air sampling
performed was biased to represent the highest vapor concentrations expected
on-site.

The major potential for air emission would be from the oil/water separator.
The landfilled waste is under 4 to 10 ft of a low permeable clay to silty clay
cover which inhibits potential air emissions. The downslope soils are also clay
to silty clay which would be expected to tightly hold contaminants, thereby
inhibiting potential air emissions.

1.2.2 Remedial Action Objectives

Remedial action objectives consist of medium-specific goals for protecting human health and
the environment. The objectives have been developed based on site characterization
(subsection 1.2.1) and consideration of ARARs (Section 2). The objectives have been
developed as specific as possible but not specific that the range of alternatives that can be
developed is unduly limited.
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Table 1-10

Remedial Action Objectives

Environmental Media Remedial Action Objectives (from site characterization)

Waste Material Minimize generation of landfill leachate.
(landfill unit)
Leachate (Landfill Prevent contaminant migration into groundwater.
unit)
Soil (downslope of the Prevent ingestion (both direct and via vegetable ingestion)
landfill unit) with surface soil having 1 in 10,000 to 1 in 1,000,000

carcinogenic risk from PAH compounds.
Prevent dermal adsorption with surface soil having 1 in
10,000 to 1 in 1,000,000 carcinogenic risk from PAH
compounds.

Groundwater Prevent ingestion of water having in excess of 1 in 10,000 to
(Pittsburgh Coal and 1 in 1,000,000 carcinogenic risk from identified carcinogens.
unconsolidated zone)
Air (oil/water Prevent (or control) fugitive emissions from the existing
separator emissions) oil/water separator to address potential carcinogenic risk

from the site in excess of 1 in 10,000 to 1 in 1,000,000 due to
benzene levels.
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this evaluation, the following general response actions were found potentially applicable to

the PICCO site as a whole:

• No action.

• Institutional actions and controls.

• Landfill infiltration controls.

• Leachate and groundwater controls.

• Excavation and removal of waste and downslope soils.

« Treatment (waste, soil, groundwater, and leachate).

• Land disposal.

• Air emissions controls (oil/water separator).

• Private water supply actions and controls (considered as a contingency action
if future conditions warrant such a response action).

These potential general response actions address the environmental media of concern as
detailed in Table 1-11.

These identified potential response actions were utilized in subsequent identification and
screening of potential remedial technologies, as discussed in Section 3.
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SECTION 2

APPLICABLE OR RELEVANT AND APPROPRIATE ENVIRONMENTAL AND
PUBLIC HEALTH REQUIREMENTS (ARARs)

2.1 INTRODUCTION

The Superfund Amendments and Reauthorization Act (SARA) of 1986 and the National
Contingency Plan (NCP), revised 8 March 1990 (40 CFR 300), provides that the
development and evaluation of remedial actions under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA or Superfund) must include
a comparison of alternative site responses to applicable or relevant and appropriate federal
and state environmental and public health requirements (ARARs).

In accordance with the requirements of the NCP; the remedial action selected must meet
all ARARs unless a waiver from specific requirements can be granted. The seven conditions
(SARA Section 121; CERCLA Section 121(d)(4)) for a possible waiver are summarized as
follows:

• The remedy under consideration is only an interim remedy and is not the final
or permanent remedy selected for the site.

• Compliance with such standards would create greater risks to public health
than the benefit it would provide.

• Compliance with such standards is "technically impractical."

• A different remedy exists that provides public health protection "equivalent"
to the preferred cleanup standard.

• A more stringent state standard, which would otherwise be applicable, has not
been consistently applied to other sites in the state.

• Compliance with an applicable state requirement would effectively result in
the statewide prohibition of land disposal of hazardous substances.

• The cost of the remedy is too expensive, considering the other demands on
the fund.
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pollutants, or contaminants. These limits may take the form of action levels
or discharge levels.

Location-specific requirements are restrictions on activities that are based on
the characteristics of a site or its immediate environment. An example would
be restrictions on wetlands development.

Action-specific requirements are controls or restrictions on particular types of
activities in related areas such as hazardous waste management or wastewater
treatment. An example would be RCRA incineration standards. Because
such requirements are triggered by the particular remedial alternative action
considered, and the Feasibility Study (FS) evaluates a wide range of
alternative actions, many different action-specific requirements may be
applicable.

Based on discussions with U.S. EPA Region HI and Pennsylvania Department of
Environmental Resources (DER) and review of appropriate guidance documents (U.S. EPA
1988c, U.S. EPA 1989c), federal, state, and local ARAR sources were identified as listed
in Table 2-1.

Based on these sources, Tables 2-2,2-3, and 2-4 were developed which break down potential
chemical-, location-, and action-specific ARARs from federal, state, and local ARAR
sources, respectively. These tables indicate the following:

• Applicable law.

• Regulatory citation.

• Description.

• Indication if the ARAR is potentially applicable and/or relevant and
appropriate (yes or no).

• Comment justifying the determination.

Subsections 2.3, 2.4, and 2.5 further discuss in detail the federal, state, and local ARARs
respectively identified as potentially applicable and/or relevant and appropriate in terms of
associated requirements.
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In addition to legally binding laws and regulations addressed above, other federal and state
environmental and public health programs may also develop criteria, advisories, guidance,
and non-promulgated policy statements that are not legally binding, but are identified for
appropriate consideration in development and evaluation of remedial alternatives.

These "To Be Considered" (TBC) materials are not potential ARARs but are evaluated as
appropriate along with ARARs. Section 2.6 addresses TBCs identified for the PICCO site.

2.3 FEDERAL ARARs

Federal ARAR sources found to be potentially applicable to the PICCO site are discussed
below and consist of:

Resource Conservation and Recovery Act (RCRA)
Clean Water Act (CWA)
Safe Drinking Water Act (SDWA)
Clean Air Act (CAA)
Occupational Safety and Health Act (OSHA)
Hazardous Materials Transportation Act
Wetlands Protection (Executive Order 11,990)
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In addition, recent (March 1991) testing (as reported in Table 1-6) of the separated non-
aqueous ("oil") fraction of landfill leachate recovered via the interceptor trench revealed that
it qualifies as a characteristic RCRA hazardous waste. The RCRA characteristics of concern
are ignitability (less than 140 °F flashpoint) and leachable benzene (greater than 0.5 mg/L
based on TCLP testing).

In general, RCRA regulations apply to the management of RCRA hazardous wastes and
RCRA management (TSD) facilities. That is, RCRA applies to hazardous waste activities
subsequent to the effective date of RCRA regulations. For example, hazardous wastes
which may have been disposed of in facilities like the PICCO Resin Landfill, which closed
in 1964 prior to the enactment in 1976 of RCRA, do not have to be excavated, treated, and
redisposed of to satisfy RCRA requirements. However, wastes that are removed from
closed facilities like the PICCO Resin Landfill are subject to RCRA waste classification and
must meet RCRA standards with respect to proper management, treatment, and disposal.
Therefore, although the waste materials were disposed of in the PICCO Resin Landfill well
before the effective date of RCRA, RCRA regulations may be considered applicable for
those materials targeted for removal which qualify as a RCRA hazardous waste.

Regulations promulgated under RCRA generally provide the basis for management of
hazardous waste and establish technology-based requirements for hazardous waste facilities.
RCRA facility design standards may also be consulted if considered relevant and
appropriate for wastes other than RCRA hazardous wastes containing significant
concentrations of hazardous constituents. .

23.1.1 Chemical-Specific Requirements

Hazardous waste identification under RCRA is detailed within 40 CFR 261. The two basic
classifications of RCRA hazardous waste are:

• Listed hazardous wastes (defined under Subpart D of 40 CFR 261), which
involve specific identification of the following regulatory listings:
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It should be noted that in addition to the waste material itself, the RCRA hazardous waste
designation can also apply to collected landfill leachate if it exceeds the TC benzene level
under TCLP testing.

Recent (March 1991) testing (as reported in Table 1-6) of the separated non-aqueous ("oil")
fraction of landfill leachate recovered via the interceptor trench revealed that it qualifies as
a characteristic RCRA hazardous waste. The RCRA characteristics of concern are D001,
ignitability (less than 140 °F flashpoint) and D018, leachable benzene (greater than 0.5
mg/L based on TCLP testing).

2.3.1.2 Location-Specific Requirements

Location-specific ARARs within RCRA are location standards detailed under 40 CFR
264.18 that are potentially applicable to the siting of a new on-site TSD unit managing
RCRA hazardous waste as part of a remedial alternative.

These location standards are specified and addressed as follows:

Seismic considerations restricting TSD facilities within 200 ft of a fault that
has had a displacement within Holocene time. As the PICCO Resin Landfill
site is not located in the political jurisdictions listed in Appendix VI of 40
CFR 264, such an on-site facility would be in compliance with this
requirement as per 40 CFR 270.14(b)(ll).

Floodplains requiring TSD facilities located within a 100-year floodplain to
be designed, constructed, operated, and maintained to prevent washout (the
movement of hazardous waste from the active portion of the facility as a
result of flooding). The PICCO Resin Landfill site is not within a 100-year
floodplain as established by the Federal Emergency Management Agency
(FEMA). As such, an on-site facility would be in compliance with this
requirement.

Salt dome formations, salt bed formations, underground mines and caves
prohibiting placement of noncontainerized or bulk liquid hazardous waste in
such locations. This requirement would prohibit use of the underground mine
voids identified at the PICCO Resin Landfill site for use in waste disposal.
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contain benzene above the RCRA hazardous waste criteria of 0.5 mg/L under TCLP testing.
To specifically address this issue, recent (March 1991) testing was performed (as reported
in Table 1-6) on the separated non-aqueous ("oil") fraction of landfill leachate recovered via
the interceptor trench. This testing revealed that the "oil" qualifiers as a characteristic
RCRA hazardous waste. The RCRA characteristics of concern are ignitability (less than
140 °F flashpoint) and leachable benzene content (greater than 0.5 mg/L based on TCLP
testing). Therefore, RCRA recycling/reclamation regulations qualify as potential ARARs.

Recycling/reclamation of a RCRA hazardous waste is regulated under 40 CFR 266. Of
particular interest is Subpart D, Hazardous Waste Burned for Energy Recovery. The
regulations of this subpart apply to RCRA hazardous waste fuels that are burned for energy
recovery in any boiler or industrial furnace that is not considered an incinerator.

A "boiler" is defined under 40 CFR 260.10 as an enclosed device using controlled flame
combustion that has the following characteristics:

• Physical provisions for recovering and exporting thermal energy.

• Combustion chamber and primary energy recovery section(s) that are of
integral design (e.g., facilities with waste heat recovery boilers attached to an
incinerator are not boilers).

• Maintenance of, at a minimum, 60% thermal recovery efficiency.

• Exportation and utilization of at least 75% of the recovered energy (no credit
is allowed for recovered heat used for internal uses such as preheating of
combustion air or fuel, or driving combustion air fans or feedwater pumps).

An industrial furnace is defined under 40 CFR 260.10 as an enclosed device using controlled
flame combustion to recover or produce materials or energy as an integral component of
a manufacturing process (such as a cement kiln).

Finally, an incinerator is defined under 40 CFR 260.10 as any enclosed device using con-
trolled flame combustion that neither meets the classification criteria for boilers or industrial
furnaces. Under its "sham recycling" policy (48 FR 11157, 16 March 1983), EPA considers
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organic emissions commonly referred to as products of incomplete combustion
(PICs) (40 CFR 266.104).

Establish a 99.99% destruction and removal efficiency (DRE) requirement for
each principal organic hazardous constituent (POHC) as currently required
for incinerators (40 CFR 266.104).

Limit emissions of particulate matter to 0.08 grains per day cubic foot of flue
gas as currently required for incinerators (40 CFR 266.105).

These emission control regulations closely match those proposed in April 1990 for
incinerators, as discussed in Subsection 2.3.1.3.2. In fact, EPA notes in its proposed rule for
incinerators that it seeks to establish regulations to ensure that combustion controls and
emission standards are identical for boilers, industrial furnaces, and incinerators. As such,
the distinction between thermal treatment units becomes unimportant. Therefore, the final
rule for boilers or industrial furnaces would apply regardless of whether the waste burned
meets the minimal energy value of 5,000-8,000 Btu/lb cited in the EPA sham recycling
policy (i.e., the final rule would supersede this policy).

The final boiler and industrial furnace rule does provide for a small quantity on-site burner
exemption from the emission control regulations (40 CFR 266.108) if the following criteria
are met:

• Quantity burned does not exceed specified limits based on the effective stack
height of the device (in no case can it exceed 1,900 gallons per month).

• The maximum hazardous waste firing rate would be limited to 1% of the total
fuel feed on a volume basis.

• The waste has a minimum heating value of 5,000 Btu/lb as generated.

2.3.1.3.2 Incineration

Incineration of landfilled waste material is a remedial action under consideration for the
PICCO Resin Landfill site. Since the waste material may qualify as a RCRA hazardous
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The ability to meet these performance standards must be demonstrated during a trial burn
period.

With respect to these performance standards, the EPA has recently proposed revisions to
the RCRA Standards for Owners and Operators of Hazardous Waste Incinerators (40 CFR
Parts 260, 261, 264, and 270). Under the proposed rule (55 FR 17862, 27 April 1990), the
EPA would amend the hazardous waste incinerator regulations to improve control of toxic
metal emissions, HC1 emissions, and residual organic emissions.

With respect to toxic metals, at present, toxic metal emissions from incinerators are
controlled indirectly by the 180 mg/m3 limitation on particulate matter. Under some
conditions, the particulate standard may not sufficiently control toxic metals to ensure
adequate protection of human health based on EPA risk assessments. Therefore, proposed
revisions would establish risk-based emission limits for individual toxic metals (Appendix
VIII of 40 CFR Part 261). The limits would be calculated retroactively from ambient levels
that the EPA believes poses acceptable health risks. To simplify this process, EPA has
developed conservative screening limits based on terrain and effective stack height. If the
screening limits are not exceeded, emissions do not pose unacceptable risk. However, if the
screening limits are exceeded, site-specific dispersion analysis would be required to
demonstrate that emissions would not result in an exceedance of acceptable ambient levels.

With respect to HC1 emissions, as previously noted, EPA's present standard for control of
acid gas requires that the rate of emission of HC1 be no greater than the larger of 1.8 kg
per hour or 1% of the HC1 in the stack gas before entering any pollution control device.
EPA believes that this standard may not be protective of public health in some instances.
Thus, EPA is proposing to regulate HC1 under the same risk-based approach proposed for
metals. The risk-based controls would be used on a case-by-case basis to ensure that the
existing technology-based standard is protective.

Finally, with respect to residual organic emissions, existing regulations control organic
emissions by the DRE standard previously noted. This standard limits stack emissions of
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meet these treatment standards may be directly land disposed. Wastes that do not meet
these standards must be treated to meet the corresponding standard before they are placed
in a land disposal unit. The treatment standards are expressed as either:

A concentration level to be achieved (performance-based) utilizing any
available technology to meet the standard.

A specified Best Demonstrated Available Technology (BDAT) that must be
used (technology-based).

Hazardous wastes that do not meet the treatment standards are prohibited from land
disposal under Subpart C of 40 CFR 268. Furthermore, under Subpart E of 40 CFR 268,
the following prohibitions are placed on storage of such restricted wastes:

Generators may store such wastes in tanks or containers on-site solely for the
purpose of the accumulation of such quantities of hazardous waste as
necessary to facilitate proper recovery, treatment, or disposal. Requirements
for generators are discussed under Subsection 2.3.1.3.9.

TSD facilities may store such wastes in tanks or containers solely for the
purpose of the accumulation of such quantities of hazardous waste as
necessary to facilitate proper recovery, treatment, or disposal. Requirements
for TSDs are discussed under Subsection 2.3.1.3.11.

As previously noted, the new TCLP rule identifying TC wastes became effective
25 September 1990. Under HSWA, any waste such as the TC wastes designated as

>

hazardous after 8 November 1984 is considered "newly identified". Furthermore, Hazardous
and Solid Waste Admendments (HSWA) mandate that EPA establish land disposal-related
treatment standards within 6 months following the identification of the waste as hazardous.
Therefore, treatment standards for the TC wastes were required to be established by 25
March 1991. At the date of this publication, however, EPA has not yet proposed treatment
standards for the TC wastes.

Based upon standards promulgated for other characteristic wastes (40 CFR 268.40-44),
including the former EP toxic waste category, the anticipated treatment standard is at the
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Design, construction, and installation of liners to prevent migration of wastes
out of the landfill to the adjacent soil or subsurface soil or groundwater
during the active life of the landfill.
Use of double liner construction.

Use of materials that have appropriate chemical properties and sufficient
strength to prevent failure.

Placement upon a base that provides support to the liner.

Use of installation methods that will cover all earth likely to be in contact
with the waste or leachate.

Leachate collection and removal system performance standards include:

• Design, construct, maintain, and operate to collect and remove any leachate
from the landfill.

Use dual system construction (both above and between the liners).

Ensure liner is chemically resistant to the waste managed or leachate
expected in the landfill.

Ensure liner is of sufficient strength and thickness to prevent collapse
under the pressure exerted by the overlying waste.

Design and operate to prevent clogging through the scheduled landfill
closure.

Other design and operating requirements include:

Run-on and run-off control systems capable of handling the peak flow from
a 25-year storm.

Control wind dispersal of particulates.

In addition to the Subpart N requirements, a groundwater monitoring program to detect
potential releases from landfills is specified under 40 CFR 264.91 - 264.100.
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Installation inspection (40 CFR 264.192(b)) by either an independent,
qualified installation inspector, or an independent, qualified registered
Professional Engineer, to ensure that proper handling procedures were
adhered to in order to prevent damage to the system during installation.

Tank/ancillary equipment tightness testing (40 CFR 264.192(c)) to be
performed prior to placement on-line.

Ignitable waste requirements (40 CFR 264.198) for storage to prevent ignition.
Storage in covered tanks must comply with buffer zone requirements specified
by the National Fire Protection Association.

Secondary containment and leak detection (40 CFR 264.193) for both the
tank and the ancillary equipment. The system must have a capacity to contain
100% of the volume of the largest tank, along with an allocation for
accumulation of rainwater.

General operating requirements including controls and practices to prevent
spills and overflows (40 CFR 264.194).

Daily Inspections (40 CFR 264.195).

Closure and post-closure care with removal of all wastes and residues and
area decontamination. (40 CFR 264.197).

With regard to generator standards, it should be noted that accumulation (up to 90 days)
of at least 1,000 kg (roughly 260 gallons) per month of a RCRA hazardous waste in tank
systems is governed under 40 CFR 263.34 which cites applicable standards as those under
40 CFR 265, Subpart J. These standards are the same as those cited under 40 CFR 264,
Subpart J, as outlined above.

Finally, as USTs are not considered under any proposed remedial alternative, UST
regulations are not applicable to the PICCO site.

23.13.6 Container Management

Because container management of a potential RCRA hazardous waste, including the
recovered non-aqueous portion of the landfill leachate, is a potential remedial alternative
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hazardous waste) are considered for the PICCO site, waste pile regulations are potential
ARARs. Waste piles are regulated under the land disposal Subpart L as well as under the
land disposal restrictions (see Subsection 2.3.1.3.3). Subpart L requirements include:

• Design and operating requirements (40 CFR 264.251) which require a single
liner and leachate collection system, run-on and run-off controls, and wind
dispersal controls.

• Weekly inspection (40 CFR 264.254).

• Closure and post closure care (40 CDR 264.258) with removal of waste and
residues and area decontamination.

• Special requirements for special wastes (40 CFR 264.256 and 257), addressing
ignitable, reactive, and incompatible wastes, requiring pretreatment of
ignitable or reactive wastes prior to placement in the pile and adequate
separation of incompatible wastes.

• Compliance with additional general TDS facility requirements (see Subsection
2.3.1.3.11)

23.1.3.8 Land Treatment

Land treatment is a remedial option considered for oily waste streams such as those found
at the PICCO site. Therefore, land treatment regulations under RCRA are potentially
applicable to materials qualifying as a RCRA hazardous waste.

Land treatment of a RCRA hazardous waste is regulated under 40 CFR 264, Subpart M as
well as under the land disposal restrictions (see Subsection 2.3.1.3.3). The Subpart M
regulations call for establishment of a treatment program (40 CFR 264.271) that includes
the following elements:

• Treatment demonstration to demonstrate prior to initial waste application that
hazardous constituents placed in or on the designated treatment zone are
degraded, transformed, or immobilized within the treatment zone.

• Design and operating requirements to maximize treatment efficiency, control
runon and runoff, and control wind dispersal.
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• Recordkeeping and reporting requirements (Subpart D).

2.3.1.3.10 Transporter Requirements

As remedial actions considered for the PICCO site include potential transportation of
RCRA-defined hazardous waste off-site, RCRA transporter requirements specified under
40 CFR 263 are potential ARARs.

The main provision identified under the regulation is compliance with the manifest system
(Subpart B). Other transportation requirements addressed by DOT are discussed under
Subsection 2.3.6.

2.3.1.3.11 TSD Facility Requirements

Treatment, Storage, and Disposal (TSD) facility requirements under RCRA apply to
facilities which treat, dispose, or store (for greater than 90 days) RCRA hazardous waste.
TSD requirements (40 CFR 264) are potential ARARs to the PICCO site for remedial
actions involving TSD activities of on-site materials qualifying as RCRA hazardous wastes.
Specific requirements include:

General facility standards (Subpart B) including those for waste analysis,
security, inspections, and personnel training.

Preparedness and prevention standards (Subpart C) addressing facility design
and operation, required equipment, testing and maintenance of required
equipment, communication/alarm systems, and aisle space for container
storage.

Contingency plan and emergency procedures (Subpart D).

Manifest system, recordkeeping. and reporting (Subpart E) to track hazardous
waste continuously.

Groundwater monitoring (Subpart F) for new landfill, land treatment, and
waste pile units.
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Clean Water Act

The Clean Water Act (CWA), formerly known as the Water Pollution Control Act (33 USC
1251 et seq.), mandated EPA to establish regulations to protect the quality of surface waters
across the nation. As such, it can be applied as an ARAR to the PICCO Resin Landfill site

based on the potential discharge of the aqueous portion of landfill leachate to either a
surface water or the local POTW. The continued discharge of separated aqueous fraction
of the leachate to the POTW is the preferred option for this site; however, a summary
discussion regarding ARARs for stream discharge is provided for completeness. In addition,
potential remediation of groundwater aquifers will require discharge of treated groundwater,
potentially to the unnamed stream or to the local POTW.

Under the CWA, two interrelated areas were identified for regulation:

• Establishment of water quality standards.

• Establishment of effluent standards (discharge limitations) intended to ensure
compliance with applicable water quality standards.

Water quality standards represent chemical-specific requirements, while effluent standards
are action-based requirements. Each is addressed separately below. In addition, location-
specific requirements under the CWA concerning wetlands are also addressed. Limited
wetland areas have been tentatively identified at the PICCO site.

2.3.2.1 Chemical-Specific Requirements

Under Section 303 of the CWA, the Commonwealth of Pennsylvania is mandated to
establish a stream classification system and corresponding set of water quality standards for
each classification. To aid in development of this system, federal water quality criteria
documents have been published for 65 pollutants listed as toxic under the CWA.
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The guiding principle of Part 230 is that degradation or destruction of wetlands should be
avoided to the extent possible. If absolutely required, then adverse impacts must be
minimized (40 CFR 230.10 (cd)).

2.3.2.3 Action-Specific Requirements

CWA regulations establish effluent standards for point source discharges as follows:

• Direct discharge to a surface water is governed by the National Pollutant
Discharge Elimination System (NPDES) permitting requirements. (Section
402 of the CWA). Specific permitting requirements are contained under 40
CFR 125, while specific effluent guidelines and standards are given in 40 CFR
401. It should be noted that no categorical effluent guidelines or standards
have been established for hazardous waste sites.

• Indirect discharge to a POTW is governed by pretreatment regulations.
(Section 307(b) of the CWA). National pretreatment standards are addressed
under 40 CFR 403. The standards specifically prohibit discharge of the
following (40 CFR 403.5):

Ignitable or explosive wastewater.

Reactive or toxic fume-generating wastewaters.

Used oil.

Solvent waste.

Pollutants that pass through the POTW without treatment, interfere
with POTW operations, contaminant POTW sludge, or endanger the
health or safety of POTW workers.

NPDES discharge limitations are based upon meeting the following criteria:

Location-specific federally approved state water quality standards (40 CFR
122.44 and 131.40).

Action-specific Best Available Technology (BAT) economically achievable
requirements to control toxic and nonconventional pollutants and Best
Conventional Technology (BCT) requirements to control conventional

1325WG.S2 2-53 5/15/91





2.3.3 Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) (42 USC 300f et seq.) mandated EPA to establish
regulations to protect public health from contaminants in drinking water. As such, it can
be applied as an ARAR source to the PICCO Resin Landfill site based on identification of
the current limited local use and the potential future use of groundwater in the area
surrounding the site as a potable water supply. Direct application of SDWA ARARs would
be to the residential wells identified via the residential well survey conducted during the RI.
With respect to potential application to identified groundwater zones:

• Unconsolidated zone groundwater - due to the limited saturated thickness in
the unconsolidated zone and the seasonal variations in groundwater level, the
volume of groundwater present in the unconsolidated soils is limited and is
a poor potential water supply. Wells screened in the unconsolidated site and
have reportedly gone dry during dry periods. Therefore, it is not likely that
new wells in the unconsolidated zone would be utilized in the future as a
potable water source since public water is available, the residential well
survey conducted during the RI identified a single dug well in the
unconsolidated zone located topographically downslope (i.e., potentially
downgradient) from the site residential well #3. This residence is connected
to public water and utilizes this well for outdoor uses (gardening, grass
watering, etc.) only.

• Pittsburgh coal groundwater - No users of Pittsburgh Coal groundwater were
identified during the residential well survey. Furthermore, it was noted that
the background well for the Pittsburgh Coal had levels of metals exceeding
drinking water standards. Specific standards exceeded include the MCL for
chromium, and SMCLs for aluminum, iron, and manganese. The SMCLs
were exceeded by an order of magnitude. It is therefore not realistic that the
Pittsburgh Coal would be used in the future as a potable water source when
public water is readily available.

• Deep bedrock groundwater - Deep monitoring wells drilled into the bedrock
below the Pittsburg Coal within the site did not encounter significant
groundwater and a core sample collected from this bedrock zone encountered
no fractures. These data, relating to the bedrock below the Pittsburgh Coal,
indicate that the deep bedrock below the site is not a aquifer (i.e., capable of
sustaining a measurable yield of groundwater).

Based on the residential well survey results, the deep bedrock may potentially
yield enough water for residential use. Therefore, the deep bedrock mayn
potentially be an aquifer unit off-site. To further evaluate its potential as an
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Table 2-5

Current National Primary Drinking Water Standards

Contaminant

Volatile Organics
Benzene
Carbon tetrachloride
para-Dichlorobenzene
1,2-Dichloroethane

• 1,1-Dichloroethylene
1,1, 1-Trichloroethane
Trichloroethylene
Vinyl chloride
Trihalomethanes
(sum of chloroform, bromoform, bromodi-
chloromethane, dibromochloromethane)

o-Dichlorobenzene
cis- 1,2-Dichloroethylene
trans- 1-2-Dichloroethylene
1,2-Dichloroethylene
Ethylbenzene
Monochlorobenzene
Styrene
Tetrachloroethylene
Toluene
Xylene

Other Organics (Pesticides and PCBs)
2,4-D
Endrin
Lindane
Methoxychlor
Toxaphene
2,4,5-TP (Silvex)
Alachlor
Atrazine
Carbofuran
Chlordane
Dibromochloropropane
Ethylene dibrornide
Heptachlor
Heptachlor epoxide
Polychlorinated biphenyls (PCBs)

MCL (mg/L)

0.005
0.005
0.075
0.005
0.007
0.20
0.005
0.002

0.10
0.6
0.07
0.1
0.005
0.7
0.1
0.1
0.005
1.0
10.0

0.07
0.0002
0.0004
0.04
0.003
0.05
0.002
0.003
0.04
0.002
0.0002
0.00005
0.0004
0.0002
0.0005
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not federally enforceable, but rather are intended to serve as guidelines for use by states in

regulating water supplies.

In addition to the primary and secondary standards, EPA has established (40 CFR 141)
Maximum Contaminant Level Goals (MCLGs). The MCLGs are non-enforceable guidelines
based strictly on human-health considerations without regard for available treatment
technologies and/or the cost of treatment. For a particular parameter, MCLGs are
established by EPA at the time an MCL is established.

Table 2-6 summarizes the current and prepared SDWA MCLs, MCLGs, and SMCLs for the
primary contaminants of concern at the PICCO site.

2.3.3.2 Action-Specific Requirements

Also included under the SDWA is the Underground Injection Control (UIC) program. The
UIC program was established under Part C of the SDWA to protect underground sources
of drinking water from endangerment by subsurface emplacement of fluids through wells.

There are five classes of injection wells defined by the regulation:

• Class I wells are wells that inject municipal or industrial wastewater (including
hazardous waste) below the lowermost underground source of drinking water.
Underground sources of drinking water are those currently serving as a public
drinking water supply, or those that have the potential to serve as a public
drinking water supply, and have less than 10,000 mg/L Total Dissolved Solids.

• Class II wells are wells that inject fluids related to oil and gas production.

• Class in wells are wells that inject fluids for the extraction of minerals.

• Class IV wells are wells that inject hazardous or radioactive waste into or
above an underground source of drinking water. Class IV wells are banned
by regulation.
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Class V wells are wells used for other practices not included in the first four
classes. Class V is subdivided into types ranging from industrial dry wells to
aquifer remediation wells. The Environmental Protection Agency has not yet
developed specific regulations for Class V wells.

Class II and III wells are not applicable to hazardous waste sites, while neither Class I or
IV wells are proposed as any part of a remedial action for the PICCO site. Class V wells
may be part of a remedial action involving groundwater remediation at the site if disposal
of treated groundwater is to be performed via reinjection into site aquifer using injection
wells. However, as noted above, specific regulations for Class V wells have not yet been
developed by EPA.

2.3.4 Clean Air Act

The Clean Air Act (CAA) (42 USC 7401 et seq.) mandated EPA to establish regulations
to protect ambient air quality. As such, it can be applied as an ARAR to the PICCO Resin
Landfill site for remedial actions that potentially result in air emissions.

Under the CAA, three areas were identified for regulation:

• Establishment of National Ambient Air Quality Standards (NAAQS).

• Establishment of maximum emission standards as expressed under the
National Emission Standards for Hazardous Air Pollutants (NESHAP).

• Establishment of maximum emission standards as expressed under the New
Source Performance Standards (NSPS).

NAAQS and NESHAP represent chemical-specific requirements, while NSPS contains
action-specific requirements. These are discussed separately below.
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Table 2-7

National Ambient Air Quality Standards (NAAQS)

Pollutant

Sulfur oxides

Particulate matter

Carbon monoxide

Ozone

Nitrogen oxides

Lead

Standard

Primary
Primary
Secondary

Prim. & Sec.
Prim. & Sec.

Prim. & Sec.
Prim & Sec.

Primary
Secondary

Prim. & Sec.

Prim. & Sec.

Averaging
Period

12-month arith. mean
24-hour average (b)
3-hour average (b)

Annual arith. mean
24-hour average

8-hour average
1-hour average

Max. daily 1-hour avg.
1-hour average

12-month arith. mean

Quarterly mean

Regulatory
Standard (a)

80 ug/cu. m (0.03 ppm)
365 ug/cu. m (0.14 ppm)
1,300 ug/cu. m (0.5 ppm)

50 ug/cu. m
150 ug/cu. m

(10 mg/cu. m) 9 ppm (c)
(40 mg/cu. m) 35 ppm(c)

(235 ug/cu. m) 0.12 ppm (d)
(235 ug/cu. m) 0.12 ppm (d)

100 ug/cu. m (0.053 ppm)

1.5 ug/cu. m

NOTES:

(a) National short-term standards are not to be exceeded more than once in a calendar year.
(b) National standards are block averages rather than moving averages.
(c) National secondary standards for carbon monoxide have been dropped.
(d) Maximum daily 1-hour average: averaged over a 2-year period, the expected number of days above the

standard must be less than or equal to one.
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• Implementation of engineering controls, work practices, and personal
protection equipment to protect employees from exposure to hazardous
substances (29 CFR 1910.120 (g)).

• Monitoring of hazardous substances where there may be a question of
employee exposure to hazardous concentrations of the substance. Monitoring
aids in the proper selection of engineering controls, work practices, and
personal protective equipment so that employees are not exposed to levels
that exceed permissible exposure limits or published exposure levels.
Monitoring must be conducted upon initial entry at a site, periodically while
work is being performed on-site, and on high-risk employees following site
work (29 CFR 1910.120 (h)).

• An information program that advises employees, contractors and
subcontractors engaged in hazardous waste operations of the nature, level,
and degree of exposure likely as a result of participation in the operations (29
CFR 1910.120 (i)).

• Handling, transportation, labeling, and disposal of hazardous substances and
contaminated soils, liquids, and other residues. Requirements for the opening
and sampling of drums and containers and the handling of radioactive and
shock sensitive wastes are also covered under this provision (29 CFR 1910.120

• Decontamination of personnel, clothing, and equipment. Decontamination
procedures must be developed, implemented, and communicated to employees
before any employee or equipment enter areas on-site where potential
exposure to hazardous substances exists (29 CFR 1910.120 (k)).

• Implementation of an emergency response plan to handle emergencies prior
to the commencement of hazardous waste operations. The plan must be in
writing and available for inspection by employees, OSHA personnel, and other
government agencies (29 CFR 1910.120 (1)).

• Illustration of areas accessible to employees while work is in progress. Actual
minimum illumination intensities are shown in Table H- 120.1 of the provisions
(29 CFR 1910.120 (m)).

• Sanitary facilities at temporary workplaces. Standards for potable water
supplies, non-potable water supplies (such as for fire-fighting purposes), toilet
facilities, sleeping quarters, food handling services, washing facilities, and
showers and change rooms are contained in this subsection (29 CFR
1910.120(n)).

• Development and implementation of procedures for the introduction of
effective new technologies and equipment designed for the improved
protection of employees working with hazardous waste cleanup operations.
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2.3.6 Hazardous Materials Transportation Act

Through the Hazardous Materials Transportation Act (49 USC 1801-1813), regulations
regarding the transportation of hazardous materials were promulgated by the Department
of Transportation (DOT) under 49 CFR Parts 107 and 171-177. Transportation of DOT-
defined hazardous materials off-site is a potential remedial action for the PICCO site. The
following action-specific regulatory requirements represent potential ARARs.

• Hazardous materials table (49 CFR 172.101) which lists DOT-designated
hazardous materials and waste, along with a summary of basic shipping
requirements.

• Required manifest information (49 CFR 172.101, 172.203, and 173) including
proper shipping name, hazard classification, and identification number.

• Transportation mode requirements (49 CFR 172.101 and 174-177).

• Packaging, labeling, and marking requirements (49 CFR 172, 178, and 179).

• Transportation placarding requirements (49 CFR 172, Subpart F).
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2.4 STATE ARARs

State ARAR sources found to be potentially applicable to the PICCO site are discussed
below and consist of the following:

• Pennsylvania Solid Waste Management Act (state level equivalent to federal
RCRA)

• Pennsylvania Clean Streams Law (state level equivalent to federal CWA)

• Pennsylvania Safe Drinking Water Act (state level equivalent to federal
SDWA)

• Pennsylvania Air Pollution Control Act (state level equivalent to federal
CAA)

• Pennsylvania Dam Safety and Waterway Management Act

• Pennsylvania Stormwater Management Act.

• Pennsylvania Groundwater Remediation Policy

2.4.1 Pennsylvania Solid Waste Management Act

The Pennsylvania Solid Waste Management Act (Title 35 of the Pennsylvania Statutes,
Subparagraph 6018.101-6018.1003) represents the state-level equivalent of the federal
RCRA. Through this act, the Pennsylvania Environmental Quality Board, under Title 25
(Environmental Resources) of the Pennsylvania Code (PC), has established rules and
regulations (given in Chapter 75) for:

• Management of residual (i.e., non-hazardous solid) waste (Subchapter C).
• Management of hazardous waste (Subchapter D).
• Siting of hazardous waste treatment and disposal facilities (Subchapter F).

Each of these areas is further discussed below.
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It should be noted that the state has recently (24 February 1990) proposed major revisions
to residual waste regulations which will greatly increase requirements for disposal and
handling. Under the proposed rule ( Volume 20, Number 8 of the Pennsylvania Bulletin),
the current residual waste regulations contained within Subchapter C of Title 25 PC 75
would be completely deleted. In its place, new regulations governing residual waste
management would be added under Article IX of Title 25 - Residual Waste Management.
Pertinent chapters (with regard to the PICCO site) from proposed Article IX include:

• Residual waste landfills (Chapter 288) which defines three classes (Class I, II,
and III) of residual waste landfills based on the degree of potential for
adverse effects (Class I having the highest degree of potential effects, while
Class HI having the lowest). Proposed design requirements include:

Class I: Double liner system with a leachate detection zone between
the liners, and a leachate collection system above the top liner.

Class II: Single liner system with a leachate detection zone above the
liner and a leachate collection system above the detection zone.

Class III: At least 1 ft of specified attenuating soil for every 4 ft of
waste to be placed into the landfill, with a minimum of 4 ft of
attenuating soil in all cases.

• Land application of residual waste (Chapter 291) which specifies general
operating requirements along with additional requirements based upon
whether the proposed operation is for agricultural utilization, land
reclamation, or surface land disposal.

• Incinerators and other processing facilities (Chapter 297) which specifies
general operating requirements for Class I processing facilities (any facility
which is not Class II) and Class II processing facilities (transfer or composting
facilities).

• Storage and transportation of residual waste (Chapter 299) which sets
standards for container storage, tank storage (specifying that secondary
containment is required), and storage piles (specifying that a liner system with
leachate control is required).
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However, as it is anticipated that the TC regulations will be promulgated in the near future.
Prior to implementation of a final remedial action at the site, Pennsylvania hazardous waste
regulations are considered potential ARARs for the site. (As previously noted, these
regulations may be considered applicable only to materials removed from the closed landfill
site and which qualify as a hazardous waste.) Facility design standards may also be
consulted if considered relevant and appropriate for other than hazardous wastes which
contain significant concentrations of hazardous constituents.

Outlined in the following subsections are comparisons of action-specific requirements
specified under the Pennsylvania hazardous waste regulations as compared to those specified
under federal RCRA hazardous waste regulations, as previously presented in Subsection
2.3.1.3. Comparisons to location-specific (i.e., siting) requirements are given in Subsection
2.4.1.3.

Overall, the action-specific requirements specified under the Pennsylvania hazardous waste
regulations are consistent with corresponding federal RCRA hazardous waste requirements.
Where applicable, significantly more stringent requirements under Pennsylvania law are
noted below.

2.4.1.2.1 Recycling/Reclamation

Pennsylvania regulations for recycling/reclamation of hazardous waste are contained under
25 PC 75.261(e). Under these regulations, recycling/reclamation of a hazardous waste as
a fuel must be in accordance with all applicable air quality regulations. Pennsylvania air
quality regulations are addressed in Subsection 2.4.4.

Federal RCRA recycling/reclamation regulations have been recently revised with
promulgation of regulations governing furnaces and industrial boilers, a subject not
addressed under current Pennsylvania regulations. Therefore, federal requirements are
applicable as discussed under Subsection 2.3.1.3.1.
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Pennsylvania hazardous waste regulations are consistent with regulatory requirements
specified under federal RCRA hazardous waste regulations for landfilling. Pennsylvania
regulations under 75.264 (v) include provisions consistent with corresponding federal
requirements for:

• Design standards, including these for closure and post-closure care (75.264 (v)
(3))-

• Operating standards, including monitoring and inspections requirements
(75.264 (v) (4)).

• Compliance with general TSD facility requirements (see Subsection
2.4.1.2.11).

Specific design standards are given in the Pennsylvania regulations to help ensure that the
general performance standards outlined under the federal regulations (40 CFR 264.301) are

met.

2.4.1.2.5 Tank Management

As under federal RCRA regulations, Pennsylvania provides for exemption from tank
management regulations for "captive" wastewater treatment units permitted under the CWA.
"Captive" is defined as being located upon lands owned by the waste generator and operated
solely to provide treatment of that generator's waste. As the oil/water separator qualifies
under this exemption, state tank management regulations are not strictly applicable to the
separator.

If additional tanks are utilized for proposed remedial action at the site, Pennsylvania hazard-
ous waste regulations applicable to tanks become potential ARARs. These regulations are
consistent with corresponding federal regulations in existence prior to passage of the HSWA
legislation. With passage of HSWA, however, federal RCRA hazardous waste regulations
regarding tanks were substantially upgraded. Therefore, the federal regulations as previously
outlined under Subsection 2.3.1.3.5 take precedence for tank management.
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hazardous waste regulations under 25 PC 75.264 (t) include provisions consistent with
corresponding federal requirements for:

• Design and operating requirements (75.264(t) (4 - 20)).

• Weekly inspections (75.264(t) (21)).

• Closure and post-closure (75.264(t) (34, 35)).

• Special requirements for special wastes (75.264(t) (37 - 39)).

• Compliance with general TSD facility requirements (see Subsection
2.4.1.2.11).

More specific design and operating standards are given in the Pennsylvania regulations to
help ensure that the more general requirements outlined under the federal regulations (40
CFR 264.251) are met.

One additional requirement of note in the Pennsylvania regulations is development and use
of a waste pile evaluation and repair (WPER) plan specified under 75.264(t) (25). The
WPER plan addresses the following for waste pile liners:

Testing and monitoring techniques.
Integrity evaluation procedures.
Repair techniques in the event of leakage.

2.4,1.2.8 Land Treatment

Pennsylvania hazardous waste regulations are consistent with regulatory requirements
specified under federal RCRA hazardous waste regulations for land treatment. Pennsylvania
hazardous waste regulations under 25 PC 75.264(u) include provisions consistent with
corresponding federal requirements for:

• Treatment demonstration (75.264(u) (6) - (8)).
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2.4.1.2.11 TSD Facility Requirements

Pennsylvania hazardous waste regulations are consistent with regulatory requirements
specified under federal RCRA hazardous waste regulations for TSD facilities. Pennsylvania
hazardous waste regulations under 25 PC 75.264 include provisions consistent with
corresponding federal requirements for:

• General facility standards, including those for waste analysis (75.264(c)), secu-
rity (75.264(d)), inspections (75.264(e)), and personnel training (75.264(f)).

• Preparedness and prevention standards (75.264(h)).

• Contingency plan (75.264(i)).

• Manifest system, recordkeeping, and reporting (75.264Q - (m)).

• Groundwater monitoring for new landfill, land treatment, and waste pile units
(75.264(n).

• Closure and post-closure requirements (75.264(o)).

• Use and management of containers (75.264(q)), which is discussed further in
Subsection 2.4.1.2.6.

• Tank systems (75.264(r)), which is discussed further in Subsection 2.4.1.2.5.

• Waste piles (75.264(t)), which is discussed further in Subsection 2.4.1.2.7.

• Land treatment (75.264(u)), which is discussed further in Subsection 2.4.1.2.8.

• Landfills (75.264(v)), which is discussed further in Subsection 2.4.1.2.4.

• Incinerators (75.264(w)), which is discussed further in Subsection 2.4.1.2.2.

Recent federal regulations concerning air emission standards for process vents and
equipment at RCRA TSD facilities have not yet been addressed under Pennsylvania
regulations. Therefore, the federal regulations discussed under Subsection 23.1.3.11 take
precedence.
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2.4.2 Pennsylvania Clean Streams Law

The Pennsylvania Clean Streams Law (Title 35 of the Pennsylvania Statutes, Subparagraph
691.1-691.1001) represents the state-level equivalent of the federal CWA, Through the
Clean Streams Law, the Pennsylvania Environmental Quality Board, under Title 25
(Environmental Resources) of the Pennsylvania Code (PC), has established rules and

regulations (referred to collectively as the Pennsylvania Water Resources Regulations) to
control water pollution and protect water quality.

Applicable chapters from Title 25 of the PC include:

• Chapter 16 - Water Quality Toxics Management Strategy: This chapter sets
forth human health and aquatic life criteria for toxic substances that the
Pennsylvania DER is mandated to use in the development of effluent limits
in NPDES permits.

• Chapter 92 - National Pollutant Discharge Elimination System: This chapter
sets forth the provisions for administration and implementation of the NPDES
program within Pennsylvania.

• Chapter 93 - Water Quality Standards: This chapter sets forth specific water
quality criteria and designated water uses to be protected for each stream in
Pennsylvania.

• Chapter 94 - This chapter sets forth provisions for municipalities to address
pretreatment requirements for industrial wastes discharged to municipal
sewage collection and treatment systems (POTWs). (Note: Local POTW
pretreatment requirements are discussed under Subsection 2.5, Local
ARARs),

• Chapter 95 - Wastewater Treatment Requirements: This chapter sets forth
basic waste treatment requirements for all dischargers.

• Chapter 97 - Industrial Wastes: This chapter sets forth specific provisions for
controlling various types of industrial waste discharges to the surface and
groundwater, including indirect discharge to a POTW.

• Chapter 102 - This chapter sets forth requirements for the control of soil
erosion and sedimentation resulting from earthmoving activities.
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Under Chapter 97, industrial wastewater discharges to either the stream or the local POTW
must meet the following standards:

• No discharge of acid wastes.
• Discharge of pH not less than 6.0 and not greater than 9.0.
• Not more than 7 mg/L of dissolved iron in the discharge.

Under Chapter 102, erosion and sedimentation control measures potentially required for
earth-moving activities include: limiting exposed areas, surface water diversion, velocity
control, stabilization, collection of runoff, and solids separation (102.11, 102.12). Control
facilities potentially required for such activities include diversion terraces, interceptor
channels, conveyance channels, and sedimentation basins (102.13).

All areas disturbed by a project must be stabilized to prevent accelerated erosion when the
project is completed (102.22). After stabilization is completed, all unnecessary control
facilities must be removed, the area regraded, and soils established (102.24).

Any person engaged in earth-moving activities must develop, implement, and maintain
erosion and sedimentation control measures (§102.4).
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2.4.4 Pennsylvania Air Pollution Control Act

The Pennsylvania Air Pollution Control Act (Title 35 of the Pennsylvania Statutes,
Subparagraphs 4001-4015) represents the state-level equivalent of the federal CAA.
Through the Air Pollution Control Act, the Pennsylvania Environmental Quality Board,
under Title 25 (Environmental Resources) of the Pennsylvania Code, has established rules
and regulations (presented in Chapters 121 through 141) to control air pollution and protect
ambient air quality.

Applicable chapters from 25 PC include:

• Chapter 122 - National Standards of Performance for New Stationary Sources:
This chapter adopts the federal standards promulgated under 40 CFR 60,
which was discussed in Subsection 2.3.4.

• Chapter 123 - Standards for Contaminants: This chapter sets forth emission
standards from different sources for the following parameters: particulate
matter, sulfur compounds, odor, and opacity. These standards are summarized
in Table 2-10. Please also note the discussion under Subsection 2.5.2 which
compares these standards to those established by the ACHD under
Paragraphs 401 - 404.

• Chapter 124 - National Emission Standards for Hazardous Air Pollutants:
This chapter adopts the federal standards promulgated under 40 CFR 61,
which were discussed in Subsection 2.3.4.

• Chapter 129 - Standards for Sources of Volatile Organic Compounds: This
chapter presents standards for specific sources, including storage tanks
containing volatile organic compounds ranging in size from 2,000 to 40,000
gallons (25 PC 129.57), and those that are above 40,000 gallons (25 PC
129.56). Requirements for 2,000 to 40,000-gallon tanks consist of providing
pressure relief valves as specified under 25 PC 129.57.

• Chapter 131 - Ambient Air Quality Standards: This chapter adopts the
federal NAAQS promulgated under 40 CFR 50, which were presented in
Table 2-7. In addition, other Pennsylvania-specific Ambient Air Quality
Standards (PAAQS) are specified under 25 PC 131.3. These standards are
presented in Table 2-11. It should be noted that these ambient air standards
are not emission (i.e., discharge) standards. Rather, they are standards to be
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Table 2-11

Pennsylvania Ambient Air Quality Standards*

Concentration Averages Over

Contaminant 1 Year 30 Days 24 Hours 1 Hour

Settled Particulate
(total) 0.8 mg/cm2/mo. 1.5 mg/cm2/mo.

Beryllium - 0.01 ug/m3

Sulfates (as H2SO4) ~ 10 ug./m.3 30 ug/m3

Fluorides (total
soluble, as HF) -- - 5.0 ug/m3

Hydrogen Sulfide -- - 0.005 ppm 0.1 ppm

*See also the NAAQS listed in Table 2-7 that have been adopted by Pennsylvania.
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2.4.5 Pennsylvania Dam Safety and Waterway Management Act

The Pennsylvania Dam Safety and Waterway Management Act (32 PS 693.1 et seq.) governs
the design, construction, maintenance, and supervision of dams, reservoirs, water
obstructions, and encroachments. Through this Act, the Pennsylvania Environmental
Control Board, under Chapter 105 Title 25 (Environmental Resources) at the Pennsylvania
Code (PC), has established rules and regulations to address dam safety and encroachment
issues, including protection of wetlands.

Potential ARARs identified for the PICCO site involve:

• Location-specific requirements relative to wetlands (limited wetland areas
have been tentatively identified at the site).

• Action-specific requirements relative to outfall structures (potential stream
discharge of treated groundwater may require an outfall structure).

Specific requirements for each are discussed further below.

2.4.5.1 Location-Specific Requirements

Under 25 PA 105.1, wetlands are defined as: Those areas that are inundated or saturated
by surface or groundwater at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions, including swamps, marshes, bogs, and similar areas. The term
includes, but is not limited to, wetland areas listed in the State Water Plan, the United
States Forest Service Wetlands Inventory of Pennsylvania, the Pennsylvania Coastal Zone
Management Plan, and a wetland area designated by a river basin commission (§105.1).
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Outfall structures shall be properly maintained which includes the removal of
any accumulation of debris.

Outfall structures must have a pipe outfall diameter of 36 inches or less.

Pollution of the waterway with harmful chemicals, fuels, oils, greases,
bituminous materials, acid, and/or other harmful or polluting materials is
prohibited.

Drinking water intakes or reservoirs for public or private water supply users
downstream within 5 miles of the outfall structure which may be affected by
suspended solids and turbidity increases must be determined and notification
made prior to construction.
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2.5 LOCAL ARARs

Local ARAR sources found to be potentially applicable to the PICCO site are discussed
below and consist of the following:

West Elizabeth Sanitary Authority (WESA) POTW Pretreatment Effluent
Limitations.

Allegheny County Department of Health (ACDH) Air Pollution Control
Regulations.

Allegheny County Stormwater Management Regulations.
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Table 2-12

WESA POTW Pretreatment Effluent Limitation

Concentration Limit

Effluent Characteristics
pH
COD
BOD5
Oil and Grease
Fluorides
Fluoroborates
Boron (Total)
Phenol
Total

Monthly
Average
7S.U.

1,000 mg/L
250 mg/L
30 mg/L
30 mg/L

2,800 mg/L
273 mg/L
50 mg/L

90,000 gal/day

Daily
Maximum
8.5 S.U.

1,300 mg/L
500 mg/L
50 mg/L
50 mg/L

3,500 mg/L
343 mg/L
100 mg/L

105,000 gal/day

Quantity Limit

Daily
Maximum
~

1,147 Ib/day
441 Ib/day
45 Ib/day
45 Ib/day

3,087 Ib/day
302 Ib/day
88 Ib/day
—

Applicable to combined Hercules wastewater flow from both local Jefferson Plant as well
as from the PICCO site. Flow rate from the PICCO site estimated to vary from the 1-5
gpm.
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Table 2-14

ACHD Fuel Standards Under Section 1002 of Article XX

Standard

Fuel Specification:

Total Halogens
Heat of Combustion
Arsenic
Cadmium
Chromium
Lead
PCBs
Ash
Bottom Sediment and Water
Flash Point

Direct Emissions Reduction Required:

Equipment
Small (a)
Equipment

< 1,000 ppm
> 18,000 Btu/lb
< 5 ppm
< 2 ppm
< 10 ppm
< 100 ppm
< 5 ppm
< 03%
< 2.0%
> 100°F

99.0%

Tvpe
Large (b)
Equipment

< 1,000 ppm (c)
> 8,000 Btu/lb
< 5 ppm
< 2 ppm
£ 10 ppm
< 100 ppm
< 5 ppm
< 0.3%
< 2.0%
> 100°F

99.9%

(a) Small Equipment: Rated heat input of < 1 x 106 Btu/hr.
(b) Large Equipment: Rated heat input of > 1 x 106 Btu/hr.
(c) Limitation raised to < 4,000 ppm for industrial/utility boilers or industrial furnaces with

a rated heat input > 5 x 106 Btu/hr if a direct emission reduction of > 99.9 - 99.95%
is achieved.
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2.6 TO BE CONSIDERED CRITERIA/GUIDANCE

Identified To Be Considered (TBC) criteria/guidance for the PICCO site consists of:

• Pennsylvania Groundwater Remediation Policy as stated in a recent guidance
memorandum (Pennsylvania DER, 1990).

It should be noted that TBC criteria/guidance are not potential ARARs but are evaluated
as appropriate for the PICCO site.
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SECTION 3

DEVELOPMENT OF ALTERNATIVES

The development of remedial alternatives for the PICCO site involved the following
elements:

• Identification and screening of technology types applicable to each general
response action to eliminate from further consideration those technology types
that cannot be implemented at the site based on the contaminants present,
their physical matrix, and other site concerns or characteristics. Therefore,
this screening is focused upon evaluation of technical implementability to
eliminate those technology types that are clearly ineffective or unworkable at
the PICCO site.

• Identification and evaluation of technology process options to select a
representative process(es) for each technology type retained for consideration.
Process options are evaluated based'primarily on technical implementability
and effectiveness along with consideration of institutional implementability
and cost-effectiveness. One representative process option is selected, if
possible, for each technology type to simplify subsequent development and
evaluation of alternatives without limiting design flexibility. Although a
specific process option is selected (if possible) for alternative development
and evaluation, the process option selected is intended to represent the
broader range of process options available within a general technology type.

• Assembly of the selected technologies and representative process options into
alternatives representing a range of treatment and containment combinations,
as appropriate.

The following types of alternatives have been developed to the extent practicable:

• A number of treatment alternatives ranging from one that would eliminate or
minimize to the extent feasible the need for long-term management (including
monitoring) at a site to one that would use treatment as a primary component
of an alternative to address the principal threats at the site. Alternatives
within this range typically differ in the type and extent of treatment used and
the management requirements of treatment residuals or untreated wastes.

• One or more alternatives that involve containment of waste with little or no
treatment, but protect human health and the environment by preventing
potential exposure and/or reducing the mobility of contaminants.
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Table 3-1

Available Technologies for Identified Potential
General Response Actions

Potential Response Action_____________________Available Technologies

No Action No Action

Institutional Actions and Controls Access Restrictions

Landfill Infiltration Controls Grading
Capping/Surface Sealing
Revegetation
Diversion/Collection Systems

Leachate and Groundwater Controls Capping/Surface Sealing
Subsurface Containment Barriers
Subsurface Drains
Recovery Wells

Excavation and Removal (Waste and Excavation/Removal
Soils) Dust/Vapor Control

Grading
Capping/Surface Sealing
Revegetation

Treatment Biological Treatment
Solids (waste, soil) Chemical Treatment
Leachate Physical Treatment
Groundwater Stabilization/Solidification

Thermal Treatment

Land Disposal Land Disposal

Air Emissions Control Emissions Control Systems
(Oil/Water Separator)

Private Water Supply Home Water Treatment Alternative
Actions and Controls*___________________Water Supply Access Restrictions

*Considered as a potential contingency action if future testing indicates changes in current
conditions which warrant such a response action.
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The "not applicable" category indicates that the technology/process option was screened out
based on evaluation of technical implementability (Le., the technology/process option) and
does not adequately address chemical contaminants and/or other areas of concern at the
site. The "not recommended" category indicates that although the technology/process option
may be able to address a site concern (i.e., it met the initial evaluation criteria for technical
implementability), its use is not recommended (and therefore, the technology/process option
is screened out) based on evaluation of effectiveness, administrative implementability, and
relative cost-effectiveness. None of the technology/process options falling into these two
categories were retained for further analysis. The final category, "potentially
applicable/retained for further analysis," indicates recommended technologies/process
options that passed this initial screening as potentially being able to address identified site
concerns while not being noted as having severe limitations with respect to effectiveness,
implementability, and relative cost effectiveness. It is from this category that media-specific
alternatives were developed, as detailed in Subsection 3.2.

Technology and corresponding process option identification was performed using the master
list of remedial technologies specified in the approved Work Plan dated 18 September 1987.
Screening of technologies and corresponding process options utilized available EPA
informational sources (U.S. EPA, 1985b; U.S. EPA 1986a; U.S. EPA 1986b; U.S. EPA
1987a; U.S. EPA, 1987b; U.S. EPA, 1988b).
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3.1.1.3 Recommendation

This technology option will be retained for further consideration as required under the
National Contingency Plan.
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3.1.3 Landfill Infiltration Controls

The PICCO site currently has a clay to silty clay soil cover ranging from 4 to 10 ft thick (6
ft on average) with grassy vegetation in place over the landfill that provides a barrier to
direct waste contact as well as offering some infiltration control. This FS seeks to evaluate
upgrading the existing controls or adding additional infiltration controls to provide for
long-term effectiveness and greater efficiency.

With respect to amount of material to be addressed under infiltration control, the surface
area of the landfill unit (including the dike, downslope soils located between the dike and
the interceptor trench, and the interceptor trench) is estimated at approximately 91,000 ft2
(10,000 yd2) (see Table 1-7).

3.1.3.1 Technology/Process Option Description

Available technologies for infiltration control response actions include:

• Grading
• Capping/surface sealing
• Revegetation
• Diversion/collection

Process options available under the diversion/collection technology include:

Dikes and berms.
Channels (including ditches, waterways, swales, and diversions).
Terraces and benches.
Chutes and downpipes.
Seepage/recharge basins and ditches.
Sedimentation basins/ponds.
Levees and floodwalls.

Many of the above process options are typically implemented together and in conjunction
with other technologies to provide effective infiltration control.
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«§ e ojj o Ĉ  ISVD **^ *^^ 9

i li i |l2 ĉ lS > > e!
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,m p



Cft

.2'•Ca
O
c»
S
U
P

$.c«o>
'Si)
£o ̂ ^

r*3 S •«• **3 a)
ff> U 5v " fli 53v s e

Ta
bl

La
nd
fi
ll
 I
nf
il
tr
at
io
n 
Co
nt
ro
l 
'

(c
on
ti

_w
"«>»

ol£«
U u

•S3
o S
Pi £

^

**«

£u

1
60C

u
2u
</>

w
3
«
*-»

CO

1
.&
§u
Q

g•s&
O

u
O
£

gg

!
<uH

5̂

Ur

6D<*- 1?
.S g 0s .s — •w *3 ̂
'S «̂0 sa u >•o^5 £P I
3 g _g C3illl5 « o ̂
-tl §zl^s 2xl, > O w

«) iO
o £

*̂ 3 -j— *£ CA
SJ §II
2

Ex
ca
va
te
d 
ba
si
n/
di
tc
h 
co
ns
tr
uc
te
d

re
ch
ar
ge
 i
nt
er
ce
pt
ed
 s
to
rm
wa
te
r

fl
ow
 d
ow
ng
ra
di
en
t 
fr
om

 t
he

 si
te.

-o\ o c
0, 60 «B

I-l.il£ s i .|w & n Q

inÛ
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3.1.3.3 Recommendation

The potentially applicable technologies and corresponding process options retained for
further analysis for landfill infiltration control response actions are as follows:

• Capping

• Grading

• Revegetation

• Diversion/collection

Channels (selected representative process option)
Dikes and berms
Terraces and benches
Chutes and downpipes
Sedimentation basins/ponds
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be noted that subsurface containment barriers have limited applicability to the PICCO site
due to the following factors:

Subsurface containment barriers cannot technically be implemented at the site
to address concerns in the Pittsburgh Coal zone. The Pittsburgh Coal
groundwater and associated potential mine voids are overlain by a layer of
relatively unfractured bedrock. Installation of subsurface containment barriers
such as sheet piling or slurry walls through this layer of unfractured bedrock
is considered technically infeasible. In addition, injection grouting cannot be
used to effectively seal off large subsurface void areas such as mine voids.

Subsurface containment barriers would have limited usefulness with regard to
the unconsolidated groundwater zone at the site. The existing interceptor
trench serves to intercept flow in the unconsolidated zone immediately
downslope (southeast edge) of the landfill. Therefore, the remaining potential
use of subsurface containment barriers lies in diverting flow in the
unconsolidated zone upgradient of the landfill along its northwest edge.
However, the landfill is located in a narrow, steep valley with shallow bedrock
cropping out at the surface around the site, particularly along the sides
(northeast and southwest edges) of "the landfill. Therefore, this upgradient
flow cannot be diverted around the landfill.

With respect to recovery well technology, the skimmer well process option is considered
potentially applicable for product (leachate) recovery from identified mine voids containing
free product. Therefore, this technology will be retained for further analysis.

Regarding the groundwater recovery process option, a detailed feasibility evaluation for
potential groundwater recovery/remediation at the PICCO site was performed and is
presented in Appendix A. This evaluation was put forth to address Pennsylvania's
Groundwater Remediation Policy, identified under Subsection 2.6 as a TBC
criteria/guidance. The evaluation addressed the following areas of concern:

• Exploratory drilling program. It was noted that to define the location of mine
voids, pillars, barriers, and rubble piles, an exploratory borehole program
could potentially require 820 boreholes on a grid spacing of 40 feet within the
area of the plume. Most of the borings would need to be drilled in residential
areas which would negatively affect residents' lives, cause significant damage
to the surface environment, and could affect real estate values.
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removal). Air stripping would result in air emissions requiring
treatment prior to atmospheric releases.

From this treatment train, sludge and spent GAC will be generated,
requiring disposal, potentially as a hazardous waste. Treated
groundwater would need to be either reinjected into the mine voids or
discharged to a surface water body. Discharge to the local POTW
would likely not be possible due to the large flow.

In addition to the installation and operation of the treatment system,
it would also be necessary to perform regular maintenance on the
recovery wells in order to maintain the efficiency of the recovery
system and to prevent fouling of pumps and wells by bacteria and
inorganic precipitates, particularly iron. Given the natural poor quality
of groundwater in coal seams (high in dissolved solids and metals), an
intensive maintenance program would be required.

• Potential Mine Subsidence. If significant dewatering of the coal mine occurs,
due to groundwater pumping, causing the water level in the mine to reach a
level below the mean annual low water level, the reduction in the confining
pressure of the water on coal pillars, may cause a decrease in pillar strength.
This could cause slumping of weathered coal from the sides of pillars and
possibly failure of the pillars which support the roof rock. Pilot tests would
be necessary to evaluate the potential for subsidence to be induced by a
groundwater recovery system.

• Natural Remediation Processes. Research related to BNA and VOC
contamination of groundwater in coal seams, caused by underground coal
gasification (UCG) tests, indicates that natural processes are a potentially
significant mechanism for the removal of organic compounds from
groundwater (Humenick et aL, 1982). The processes to which reductions in
organic concentrations are attributed include biodegradation and adsorption
of organic chemicals to coal. Research related to the coal adsorption
phenomena indicate that coal can adsorb many types of organic compounds
including phenol, naphthalene and benzene (Humenick et aL, 1982 and 1987),
which are compounds of concern in the groundwater at the PICCO site.

Based upon the relatively high seepage velocity of 56.8 feet per day calculated
for the Pittsburgh Coal in the site area (WESTON, March 1991) and the fact
that seep samples downgradient of the plume generally did not detect landfill
related constituents, it is assumed that the organic contaminants downgradient
of the site are being adsorbed by the coal left in place and biodegraded at a
rate which has allowed natural restoration of the groundwater to occur. This
attenuation of the dissolved phase organic constituents by biodegradation and
adsorption to coal has apparently resulted in a contaminant plume which is
assumed to be at dynamic equilibrium. In other words, it is likely that
movement of the leading edge of the plume further downgradient is not
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3.1.4.3 Recommendation

The potentially applicable technologies and corresponding process options retained for
further analysis for leachate and subsurface control response actions are as follows:

• Capping.

• Subsurface containment barriers (identified as potentially applicable to
localized areas around the site, and/or for temporary cut-off purposes during
excavation activities).

Soil/bentonite slurry walls (selected representative process option)
Injection grouting
Sheet piling

• Subsurface drains (existing interceptor trench).

• Recovery wells (skimmer wells).
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1
sealing requirements would be dependent upon the residual contaminant levels remaining
after excavation and backfill.

3.1.5.3 Recommendation

The potentially applicable technologies retained for further analysis for response actions
involving excavation and removal of waste and soils, include:

Excavation/removal
Dust/vapor control
Grading
Capping/surface sealing
Revegetation





was assumed that an average of an additional three drums of "oil" would be recovered each
week utilizing skimmer wells.

3.1.6.1 Technology/Process Option Description

Available technologies for response actions involving treatment of contaminants in both
liquid and solid media include:

Biological treatment
Chemical treatment
Physical treatment
Stabilization/solidification
Thermal treatment

Biological treatment technology involves the use of microbial activity to degrade
biodegradable organics. Process options considered under the biological treatment
technology include:

Process Option Applicability

Activated sludge Leachate
Trickling filter Leachate
Rotating biological disks Leachate
Anaerobic biodegradation Leachate
Aerated lagoons Leachate
Stabilization pond Leachate
Land application Leachate and/or solids
Bioreclamation (in situ biodegradation) Leachate and/or solids
Composting Solids
Slurry - phase biodegradation Solids
Solid - phase biodegradation Solids

The chemical treatment technology involves processes that chemically alter the structure of
target chemical compounds to reduce toxicity and/or mobility or that facilitate removal from

1325WG.S3 ~: 3-33 5/15/91





The stabilization/solidification treatment technology involves the addition of various
materials such as Portland cement or pozzolanic materials that combine physically and/or
chemically to decrease the mobility of the waste constituents.

The thermal treatment technology involves processes that utilize high temperatures as the
principal means for destroying or detoxifying target chemical compounds, particularly
organic compounds. The process options considered under the thermal treatment
technology include:

Process Option Applicability

Rotary kiln incineration Leachate and/or solids
Fluidized bed incineration Solids (slurry, sludges)
Multiple hearth incineration Solids (sludges)
Wet air oxidation Leachate and/or solids
Cement and lime kilns Leachate
Industrial boilers ' Leachate
Infrared incineration Leachate
Molten salt combustion Leachate and/or solids
Pyrolysis Leachate and/or solids
Plasma arc Leachate and/or solids
High-temperature fluid wall
reactor/advanced electric reactor Leachate and/or solids
Vitrification Solids
In situ vitrification Solids

Table 3-6 provides a listing of these technologies and corresponding process options along
with a brief description of each technology/process option and its treatment applicability
(leachate and/or solids). The table also indicates the status of each technology/process
option as a remedial option (i.e., conventional/demonstrated or otherwise) and a summary
of the technology/process option screening comments. Further discussion of the
technology/process option screening is provided in the following subsections.
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£ ^̂  *?̂ -- ̂ =̂
~̂ =?S? ~̂ =f= -̂ O~«»*"B*«&aw^jg^&e

eifiS S.F SB

•
"̂  „

s^ K

g^P-E- =«

^' - "*^ i s»e»
^̂  5̂̂  ̂f± ̂ ~̂

~J-'̂ = -̂ gs. ^̂ . ~.fc= ^̂  -~̂ -. _̂  —T°̂ L T̂T -̂ J£L- â*&::-̂ =̂ ' Ŝ
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^ Ŝ̂ —r jE JE a, a

5EE 4« ̂IS-5̂  SE SS'SE ̂  TrSs sgs i3fc5E W~a*ae " S3̂  as «i ĝ ĝs aSSis;! as sg =t̂ ~; ̂<3S SB *» ̂  ifc._̂
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For solids treatment, the biological treatment technology process option selected for further
analysis was bioreclamation (in situ biodegradation). Its potential applicability for treatment

of the waste material may be limited due to the high levels of BTEX and naphthalene
present. Other biological treatment process options considered for solids treatment were not

recommended due to limited demonstration of effectiveness and/or due to very limited land
availability on-site restricting implementation of the process options.

The chemical treatment technology was found to be potentially applicable for both leachate
and solids. For leachate, screening of process options available under the chemical
treatment technology resulted in the following potentially applicable process options being
retained for further analysis:

Oxidation (UV, ozone, hydrogen peroxide)
Extraction (liquid/liquid)

Oxidation is potentially applicable to treatment of the aqueous phase after oil/water
separation pretreatment of the leachate. Liquid/liquid extraction represents a means for
achieving oil/water separation.

Oxidation represents a process option capable of destroying the constituents of concern,
while liquid/liquid extraction is a separation and not a degradation treatment process
option. Other chemical treatment process options considered for leachate treatment were
found to be not applicable to the aromatic organic compounds of concern at the PICCO
site.

For solids treatment, screening of the two process options available under the chemical
treatment technology indicated that extraction was potentially applicable and will be
retained for further analysis. The other chemical treatment process option for solids
treatment, in situ chemical treatment, is not applicable to the aromatic organic compounds
of concern at the PICCO site. It should be noted that the selected extraction process is a
separation and not a degradative treatment process option.

1325WG.S3 - 3-57RR3029?1*





retained as a potential substitute process option for gravity oil/water separation treatment
if additional treatment is required in the future.

For solids treatment, screening of the process options available under the physical treatment
resulted in the following potentially applicable process options being retained for further
analysis:

• In situ soil washing
• Low-temperature thermal stripping
• Dewatering

As noted in Table 3-6, dewatering is typically used as a pretreatment step in conjunction
with other technologies/process options.

Other physical treatment process options considered for solids treatment were found not
applicable or not recommended for the PICCO site, as discussed in Table 3-6. The
potentially applicable physical treatment process options retained for further analysis are
separation processes and not degradation treatment processes. For purposes of remedial
alternatives development and evaluation, all three cited potentially applicable process
options will be considered separately.

The thermal treatment technology was found potentially applicable for both leachate and
solids. For leachate treatment, screening of the process options available under thermal
treatment resulted in the following potentially applicable process options being retained for
further analysis:

• Rotary kiln incineration
• Cement and lime kilns
• Industrial boilers

Each of these options is noted as being most cost-effective for treatment of non-aqueous
product ("oil") after oil/water separation.

1325WG.S3 * •"" - , 3-59 ' 5/15/91
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L Anaerobic biodegradation Aqueous phase

• Chemical Treatment

Oxidation (UV, ozone, hydrogen peroxide) Aqueous phase
Extraction Mixed aqueous/non-

aqueous phases

• Physical Treatment

Carbon adsorption (activated carbon) Aqueous phase

Steam stripping Aqueous phase

Aeration/air stripping (selected Aqueous phase
representative process option)

Gravity oil/water separation (selected Mixed aqueous/non-
representative process option) aqueous phase

Dissolved air flotation . Mixed aqueous/non-
aqueous phase

• Thermal Treatment

Rotary kiln incineration Non-aqueous phase

Cement and lime kilns Non-aqueous phase

Industrial boilers (selected Non-aqueous phase
representative process option)

The potential applicable technologies and associated process options retained for further
analysis for treatment of solids (waste and soil) response actions include:

• Biological Treatment

In situ biodegradation

• Chemical Treatment

Extraction

1325WG.S3 3-61 ftR3G29?8





3.1.7 Land Disposal

Potential land disposal response actions would potentially apply to materials removed from
the landfill unit and/or excavated downslope soils. With respect to the amount of material
to be potentially addressed after excavation by land disposal, the volume of the landfill unit
(including waste material, soil underlying the waste, soil cover, landfill dike, soil located
between the dike and interceptor trench, and the interceptor trench) is estimated at 92,000
yd3 (137,000 tons) (see Table 1-7). Approximately one half (47,500 yd3 or 77,000 tons) of this
total is waste material. The amount of soils located downslope of the interceptor trench to
be potentially addressed after excavation by land disposal is estimated at 23,000 yd3 (31,000
tons) (see Table 1-8). Therefore, the potential total amount of waste and soil is estimated
at 115,000 yd3 (168,000 tons).

An important consideration for any land disposal response action are potential institutional
implementabiliry limitations based on regulatory requirements. This is discussed further in
subsequent subsections. The reader is also referred to Section 2, ARARs, for further details
on regulatory requirements.

3.1.7.1 Technology/Process Option Description

The land disposal technology for land disposal response actions involves providing a
long-term, environmentally secure repository for the disposal of removed contaminated
materials and/or residues from treating such materials. Potential process options include:

Secure landfill
Secure vault
Deep-well injection

A secure landfill is defined by design and operating standards identified under applicable
regulations. Typical design standards may include a bottom multilayer liner system, leachate
detection/collection systems, gas venting, and a top surface multilayer cover system.
Regulatory-based design standards for hazardous waste landfills are discussed under

1325WG.S3 3-63 5/15/91
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3.1.8 Air Emissions Controls

Potential air emissions control response actions would apply to the existing oil/water
separator located at the site which was identified in the site model as the specific point of
concern with respect to existing site-related air emissions.

Because the emissions from the separator are fugitive in nature, the exact amount -of media
requiring potential remedial action is non-quantifiable.

3.1.8.1 Technology/Process Option Description

Available technologies for response actions involving air emissions control consist of air
emissions control systems. Identified process options for this technology include:

• Emissions prevention systems
• Emissions treatment units

Emissions prevention systems include use of engineered features such as pressure relief
valves to prevent uncontrolled releases of volatile contaminants into the atmosphere.

Emissions treatment systems are used to reduce air-borne contaminant levels present in
acceptable levels prior to release into the atmosphere. Treatment systems typically consist
of vapor-phase activated carbon units or thermal oxidizers.

Table 3-8 provides a list of the two process options available under emissions control system
technology along with a brief description of each process option. The table also indicates
the status of each process option (i.e., conventional/demonstrated or otherwise), a summary
of process option screening comments, and whether the process option will be retained for
further analysis. Further discussion of the process option screening is provided below.

132SWG.S3 3-67 , _ 5/15/91

H830298V-



^

^ ĵ jB
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3.1.8.2 Technology/Process Option Screening

Screening of the two process options available under air emission control technology
resulted in the emissions prevention process option being retained for further analysis. The
other available process option, emissions treatment, was not retained due to cost-
effectiveness concerns. In general, emissions prevention is preferable to treatment of
generated emissions from both an effectiveness as well as a cost standpoint.

Table 3-8 provides a summary of the process option screening comments.

3.1.8.3 Recommendation

Air emissions control technology will be retained as potentially applicable for air emissions
control response actions focusing on the existing oil/water separator at the site. Emissions
prevention systems are retained as the representative process option under this technology.
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3.1.9.2 Technology Screening

Screening of the three available technologies previously listed for the response actions
involving private water supplies found each to be potentially applicable to the PICCO site,
with all three being retained for further analysis.

With respect to the three process options available under the alternative water supply
technology, all three will be retained for further analysis as potentially applicable options.

Bottled water supply or home treatment units are recommended for short-term response
actions. Hookup to the local municipal supply system is recommended as the long-term
response action. Installation of new private water supply wells into unaffected aquifers is

recommended when hookup to the municipal water supply is not cost-effective. It should
be noted the local municipal water supply system (Western Pennsylvania Water Company)
currently services residents surrounding the site.

3.1.9.3 Recommendation

The potentially applicable technologies and the associated process options retained for
further analysis for contingency response actions involving private water supplies include:

• Home water treatment.

• Alternative water supplies.

Bottled water
Municipal water
New groundwater supply wells

• Access restrictions.

Groundwater restrictions
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Table 3-9

Potentially Applicable Technologies and Associated Process Options
Retained for Further Analysis

Potentially Applicable Potentially Applicable
General Response Action Technology Process Option

No Action No Action

Institutional Actions Access Restrictions Perimeter Fencing*
and Controls Property Deed Notation*

Groundwater Restrictions*

Landfill Infiltration Capping
Controls Grading

Revegetation
Diversion/Collection Channels*
Systems Dikes and Berms

Terraces and Benches
Chutes and Down Pipes
Sedimentation Basins/Ponds

Leachate and Groundwater Capping
Controls Subsurface Containment Soil/Bentonite Slurry Wall*

Barriers Sheet Piling
Injection Grouting

Subsurface Drains Interception Trench*
Recovery Wells Skimmer Wells*

Excavation and Removal Excavation/Removal
(waste and soils) Dust/Vapor Control

Grading
Capping/Surface Sealing
Revegetation
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3.2 DEVELOPMENT OF MEDIUM-SPECIFIC ALTERNATIVES

Based on the environmental site model developed and remedial action objectives established
for the PICCO site, the overall FS approach adapted was to initially develop
medium-specific alternatives for identified media. These medium-specific alternatives are
subsequently screened in Section 4. The medium-specific alternatives remaining after
screening are then combined into comprehensive alternatives that address the site as a
whole. These comprehensive alternatives are then subjected to detailed analysis, as
presented in Section 5.

Development of remedial action objectives and associated general response actions
identified the following as environmental media of concern:

Waste material (landfill unit).
Leachate (landfill unit).
Soil (downslope of the landfill unit).
Air (oil/water separator emissions).
Groundwater (Pittsburgh Coal and Unconsolidated Zone).

Medium-specific alternatives developed are individually detailed below for each of the above
environmental media. The medium-specific alternatives were developed based on
consideration of the potentially applicable technologies and associated process options
retained after screening for further analysis as listed in Table 3-9.

The retained technologies and selected representative process options were assembled into
medium-specific alternatives representing a range of treatment and containment
combinations, as appropriate. Due consideration was given to established remedial action
objectives (see Subsection 1.2.3) and quantity of the specific media to be addressed as noted
in the site model.
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3.2.1 Waste Material Alternatives

Developed remedial alternatives addressing the landfill unit with respect to direct waste

material control are defined in Table 3-10. For purposes of remedial alternatives
development, waste material is defined as consisting of the "waste and adjacent
contaminated soil forming the landfill unit, including the existing soil cover, soils underlying
the waste, the landfill dike, soils located between the dike and the interceptor trench, and
the interceptor trench itself." With respect to the amount of material to be potentially
addressed, the volume of the landfill unit (including waste material, soil underlying the
waste, soil cover, landfill dike, soil located between the dike and interceptor trench, and
interceptor trench) is estimated at 92,000yd3 (137,000 tons) (see Table 1-7). Approximately
one half (47,500 yd3 or 77,000 tons) of this total is waste material.

The alternatives developed fall into the following basic categories:

No action
Limited action
Containment
Removal/disposal
Removal/treatment
In situ treatment

The no action alternative (Alternative WM-1) consists of a no action general response
whereby no further remedial action with respect to waste material would be undertaken with
the exception of site monitoring of the landfill unit. Potential monitoring activities include
physical inspection for evidence of disruption/erosion of the landfill unit and periodic
environmental sampling to track potential contaminant migration and to provide warning
of increased exposure or health threats.

Current site controls (leachate collection via the existing interceptor trench with subsequent
treatment and site access restriction via the existing fence and locked gate security system)
would continue to be operated and maintained.
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Table 3-10

Waste Material Alternatives
(continued)

Technologies/Process
Options Utilized (Represen-

General Response tative Process Option(s)
Alternative Type Actions Utilized Noted In Parentheses)

Backfill of Treated Backfill/Grading
Material Revegetation

Solids Treatment - Physical Treatment
Waste Material (Dewatering) - As

Required
Physical Treatment
(Low-Temperature Thermal
Stripping)

WM-5B Excavation/Treatment Excavation and Excavation/Removal
Removal of Waste Dust/Vapor Control

Solids Treatment- Physical Treatment
Waste Material (Dewatering) - As

Required
Thermal Treatment (Rotary
Kiln Incineration)

Backfill of Treated Backfill/Grading
Material Revegatation

WM-6A In Situ Solids Treatment - In Situ Biodegradation
Treatment Waste Materials

WM-6B In Situ Solids Treatment - In Situ Soil Washing
Treatment Waste Materials

Leachate and Sub- Subsurface Containment
surface Controls Barriers (Slurry Wall) -

As Required
Surface Drains (Interceptor
Trench)
'Recovery Wells (Skimmer

132SWG.TB3 3-79 , " - " = 5/15/91





Based upon a review of this table, the containment alternative (Alternative WM-3) for waste
material is defined as utilizing the following combination of remedial technologies
(representative process options are noted in parentheses):

• Grading.

• Capping/surface sealing.

• Revegetation.

• Diversion/collection systems (channels).

• Subsurface containment barriers (slurry wall) as required for localized areas.

• Subsurface drains (interceptor trench).

• Recovery wells (skimmer wells).

• Access restrictions (fencing, property deed notation, and groundwater
restrictions).

The removal/disposal alternative (Alternative WM-4) involves the utilization of the
following general response actions:

• Excavation and removal of waste.

• Off-site land disposal (note - disposal facility may require and perform or
arrange for off-site pretreatment prior to actual disposal).

Under this alternative, the waste material is removed via excavation with the material
transported off-site for potential pretreatment with subsequent land disposal at a permitted
land disposal facility. As discussed under ARARs (Section 2) RCRA land disposal
restrictions may apply to this waste depending on TCLP test results. Treatment may be
required (possibly for benzene reduction) prior to land disposal to meet treatment standards.
Based upon a review of Table 3-9 for the potentially applicable technologies corresponding
to the indicated general response actions, the removal/disposal alternative (Alternative
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For each of the alternatives, dewatering of the waste material was identified as a potentially
required pretreatment step to improve material handling and reduce fuel requirements. The
alternatives differ in the type of treatment technology utilized.

Finally, in situ treatment alternatives (Alternatives WM-6A and WM-6B) involve the
utilization of the following general response actions:

Leachate and subsurface controls.
Solids treatment - waste material.

Under these alternatives, the waste material is treated to acceptable levels in place via
either a direct reduction in contaminant levels and/or via a separation/collection process.
Leachate and subsurface controls are included as part of the separation/collection process.
Based upon a review of Table 3-9 for the potentially applicable technologies corresponding
to the indicated general response actions, the in situ alternatives (Alternatives WM-6A and
WM-6B) are defined as utilizing the following combination of remedial technologies
(representative process options are noted in parentheses):

Biological treatment (in situ biodegradation) - Alternative WM-6A.
Physical treatment (in situ soil washing) - Alternative WM-6B.
Subsurface drains (interceptor trench) - Alternative WM-6B.
Recovery wells (skimmer wells) - Alternative WM-6B.

Alternative WM-6A treats the contaminant of concern via biological degradation, while
Alternative WM-6B represents physical separation/collection treatment.
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Table 3-11

Soil Alternatives

Technologies/Process
Options Utilized (Repre-

General Response sentative Process Options
Alternative Type ___ Actions Utilized Noted In Parentheses)

S-l No Action No Action

S-2 Limited Action Institutional Actions Access Restrictions
and Controls (Fencing, Deed Nota-

tion, Groundwater
Restrictions)

S-3 Containment Consolidation of Soils Soil Excavation
into the Landfill Dust/Vapor Control

Backfill/Grading

Landfill Infiltration Grading
Controls Capping/Surface

Sealing
Revegetation

Leachate and Subsurface Diversion/Collection Systems
Controls (channels)

Subsurface Containment Barriers
(Slurry Wall) - As required
Subsurface Drains (Leachate
Interceptor Trench)
Recovery Wells (Skimmer
Wells)

Institutional Actions Access Restrictions
and Controls (Fencing, Deed Nota-

tion, Groundwater
Restrictions)
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Table 3-11

Soil Alternatives
(continued)

Technologies/Process
Options Utilized (Repre-

General Response sentative Process Option(s)
Alternative_____Type_____Actions Utilized __ __ Noted In Parentheses)

S-5B Excavation/Treatment Excavation and Removal Soil Excavation/Re-
of Soils moval

Dust/Vapor Control

Treatment - Soil Physical Treatment
(Dewatering) - As
Required
Thermal Treatment
(Rotary Kiln
Incineration)

Backfill of Treated Backfill/Grading •
Material

S-6A In Situ Treatment Treatment - Soil Biological Treatment
(In Situ Biodegrada-
ion)

Leachate and Subsur- Subsurface Containment
face Controls ' Barriers (Slurry Walls) - As

Required
Recovery wells (Skimmer
Wells)

S-6B In Situ Treatment Treatment - Soil Physical Treatment
(In Situ Soil
Washing)

Leachate and Subsur- Subsurface Containment
face Controls Barriers (Slurry Walls) - As

Required
Recovery wells (Skimmer
Wells)
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table, the following combination of remedial technologies would be employed
(representative process options noted in parentheses):

• Grading.

• Capping/surface sealing.

• Revegetation.

• Diversion/collection systems (channels).

• Subsurface containment barriers (slurry wall) - as required for localized areas.

• Subsurface drains (interceptor trench).

• Recovery well (skimmer wells).

• Access restrictions (fencing, property deed notation, and groundwater
restrictions).

The removal/disposal alternative (Alternative S-4) involves the utilization of the following
general response actions:

• Excavation and removal of targeted downslope soils.

• Off-site land disposal (note - disposal facility may require and perform or
arrange for off-site pretreatment prior to actual disposal).

Under this alternative, targeted downslope soils are removed via soil excavation with the
material transported off-site for potential pretreatment with subsequent disposal at a
permitted landfill. Testing would be needed to determine whether RCRA land disposal
restrictions would require that pretreatment be conducted prior to landfill disposal. The
concentrations of the contaminants of concern (i.e., benzene) are much lower in the soils
than in the waste and it is likely that TCLP concentrations will be less than the limits.
Dewatering/draining/drying of the sediments may also be needed so that the land disposal
requirements for no free liquids are met. Based upon a review of Table 3-9 for the indicated
general response actions, the removal/disposal alternative (Alternative S-4) is defined as
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Finally, the in situ treatment alternatives (Alternatives S-6A and S-6B) involve utilizing the
following general response actions:

• Solids treatment for soil.

Under these alternatives, targeted downslope soils are treated to acceptable levels in place
via either a direct reduction in containment levels and/or via a separation/collection
process.

Based upon a review of Table 3-9 for the indicated general response actions, two in situ
treatment alternatives were selected as follows:

• Biological treatment (in situ biodegradation) - Alternative S-6A.

• Physical treatment (in situ soil washmg) - Alternative S-6B.

• Subsurface containment barriers (slurry walls as required) - Alternative S-6B.

• Recovery wells (skimmer wells) - Alternative S-6B.

Alterative S-6A treats the contaminants of concern via biological degradation, while
Alternative S-6B represents physical separation/collection treatment.
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Leachate Alternatives

Technologies/Process
Options Utilized (Repre-

General Response sentative Process Option(s)
Alternative Type Actions Utilized Noted In Parentheses)

L-l No Action No Action

L-2 Limited Action Institutional Actions Access Restrictions (Fencing,
and Controls Deed Notation, Groundwater

Restrictions)

L-3A Collection/Treatment Leachate and Sub Subsurface Drains (Leachate
surface Controls Interceptor Trench)

Recovery Wells (Skimmer
Wells)

Leachate Treatment Physical Treatment of
ment Trench Leachate (Gravity

Oil/Water Separation)
Chemical Treatment of
Trench Leachate
(Extraction) - As Required
Thermal Treatment of Non-
Aqueous "Oil" Phase
(Industrial Boiler)
Biological Treatment
of Aqueous Phase
(Activated Sludge)

L-3B Collection/Treatment Leachate and Sub- Subsurface Drains (Leachate
surface Controls Interceptor Trench)

Recovery Wells (Skimmer
Wells)

Leachate Treatment Physical Treatment of
Trench Leachate
(Gravity Oil/Water
Separation)
Chemical Treatment
of Trench Leachate
(Extraction) - As
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Current site controls (leachate collection via the existing interceptor trench with subsequent
treatment and site access restriction via the existing fence and locked gate security system)
would continue to be operated and maintained.

The limited action alternative (Alternative L-2) involves the utilization of institutional

actions and controls as the general response action. As noted in Table 3-9, access restriction
is the potentially applicable technology for institutional actions and controls.

The access restriction technology limits future exposure of human receptors by restricting
property access either physically (through site perimeter fencing and groundwater
restrictions) and/or through legal channels (through property deed annotation alerting
prospective purchasers to the presence of hazardous substances on-site and legal
groundwater restrictions). Future land use may also be restricted based on the type of
potential human health risk involved.

As with the no action response option, environmental monitoring would be implemented for
an institutional-based alternative. Current site controls, including leachate collection via the
interceptor trench with subsequent treatment, would continue to be operated and
maintained.

The collection/treatment alternatives (Alternatives L-3A, B, and C) involve utilizing the
following general response actions:

• Leachate and subsurface controls.
• Leachate treatment.

These alternatives differ in the type of treatment process used for the aqueous phase portion
of the leachate. Upon review of Table 3-9 for the indicated general response actions,
leachate collection can be accomplished via subsurface drains (interceptor trench) and
skimmer wells (for product recovery from mine voids). For cost-effective leachate treatment,
it was assumed that the collected leachate from the interceptor trench would first be
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representative thermal treatment process option. Such a treatment system is in current

operation at the site. Rotary kiln treatment and cement and lime kiln treatment will be
retained as potential substitute process options for thermal treatment of non-aqueous
portion of the leachate.

As previously discussed under screening of treatment technologies, of the treatment
technologies listed in Table 3-9, biological, chemical, or physical treatment technologies
were retained for treatment of the aqueous phase. Process options listed in Table 3-9 for
these treatment technologies are:

• Biological treatment

Aerobic (activated sludge)
Anaerobic biodegradation

• Chemical treatment

Oxidation

• Physical treatment

Carbon adsorption
Steam stripping
Aeration/air stripping

As previously discussed under screening of treatment technologies, for the purposes of
alternative development and evaluation, aerobic activated sludge was selected as the
representative biological treatment process option. Such a treatment system is in current
satisfactory operation at the site, with the separated aqueous stream being directed to the
local Publicly Owned Treatment Works (POTW) that utilizes an activated sludge treatment
system. Anaerobic biodegradation will be retained as a potential substitute process option
for biological treatment.

Likewise, aeration/air stripping was selected as the representative physical treatment process
option. Based on WESTON's previous experience with other sites containing the
contaminants of concern present at the PICCO landfill (BTXE and naphthalene), air
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3.2.4 Groundwater Alternatives

Developed remedial alternatives addressing groundwater are defined in Table 3-13. For
purposes of remedial alternatives development, the focus is upon both Pittsburgh Coal and
unconsolidated zone groundwater. Alternatives addressing leachate were previously put
forth under Subsection 3.2.3. The alternatives developed for groundwater fall into the
following categories:

• No action
• Limited action

No recovery/treatment alternative is put forth since groundwater recovery/treatment was
ruled out as infeasible and impractical/inappropriate for subsurface control response actions
(see Subsection 3.1.4 for details).

It should be noted that potential recovery of landfill leachate is considered under the
leachate alternatives presented in Subsection 3.2.3.

The no action alternative (Alternative G-l) consists of a no action general response whereby
no further remedial action would be undertaken with respect to groundwater with the
exception of site monitoring of groundwater. Potential monitoring activities include physical
inspection for evidence of general site disruption/erosion and periodic environmental
sampling to track potential contaminant migration into groundwater, residential wells, and
seeps and to provide warning of increased exposure or health threats.

Current site controls (leachate collection via the existing interceptor trench with subsequent
treatment and site access restriction via the existing fence and locked gate security system)
would continue to be operated and maintained. The limited action alternative (Alternative
G-2) involves the utilization of institutional actions and controls as the general response
action. As noted in Table 3-9, access restriction is the potentially applicable technology for
institutional actions and controls.

i " - ' ''
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The access restriction technology limits future exposure of human receptors by restricting
property access either physically (through site perimeter fencing and groundwater
restrictions) and/or through legal channels (through property deed annotation alerting
prospective purchasers to the presence of hazardous substances on-site and legal
groundwater restrictions). Future land use may also be restricted based on the type of
potential human health risk involved.

As with the no action response option, environmental monitoring would be implemented for
an institutional-based alternative. Current site controls, including leachate collection via the
interceptor trench with subsequent treatment, would continue to be operated and
maintained.
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Table 3-14

Air Emissions Alternatives

Alternative

A-l

A-2

A-3

Type

No Action

Limited Action

Control

General Response
Actions Utilized

No Action

Institutional Actions
and Controls

Emissions Controls

Technologies/Process
Options Utilized (Repre-
sentative Process Options
Noted In Parentheses)

—

Access Restrictions (Fencing,
Deed Notation, Groundwater
Restrictions)

Emissions Prevention
Systems
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SECTION 4

INITIAL SCREENING OF ALTERNATIVES

Under this section, the medium-specific alternatives developed in Subsection 3.2 are initially
screened based on the following criteria:

• Effectiveness (environmental and public health issues).
• Implementability (technical and institutional considerations).
• Relative cost-effectiveness.

Items considered under the general effectiveness evaluation include:

Protection of human health and the environment.
Reduction hi toxicity, mobility, or volume.
Short-term effectiveness during construction/implementation.
Long-term effectiveness.
Compliance with ARARs.

Items considered under the general implementability evaluation include:

• Technical feasibility with respect to construction, operation, and maintenance
requirements.

• Administrative feasibility with respect to institutional aspects such as the
availability of services, equipment, and skilled workers.

Finally, cost-effectiveness was evaluated based on establishment of relative capital and
O&M costs utilizing engineering judgement and available reference sources.

The medium-specific alternatives remaining after screening are then combined into
comprehensive alternatives that address the site as a whole. These comprehensive
alternatives are then subjected to detailed analysis as presented in Section 5.
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4.13 Soil Alternatives Screening

Table 4-2 provides a summary of the screening performed for the downslope soil remedial
alternatives previously discussed in Subsection 3.2.2.

The alternatives retained for incorporation into comprehensive alternatives for detailed
analysis consist of:

• Alternative S-l, No Action, whereby no further action would be taken with
respect to downslope soils, with the exception of site monitoring.

• Alternative S-2, Limited Action, whereby institutional-based access restrictions
would be utilized to restrict general site access and thereby limit exposure to
human receptors and limit future site use.

Other alternatives considered involving excavation of downslope soils (Alternatives S-3,
Containment, S-4, Off-site Landfill Disposal, S-5A, Low-Temperature Thermal Stripping,
and S-5B, Thermal Treatment) were not retained for further analysis primarily because the
potential adverse impacts to the unconsolidated zone groundwater, unnamed site stream,
and associated ecological community due to excavation outweigh potential benefits.
Excavation of targeted downslope soil areas (see Figure 1-15) would result in destruction
of the existing unconsolidated zone groundwater located in these areas. As the unnamed
site was noted in the site model as primarily being fed by perched groundwater from the
unconsolidated zone, adverse impacts will also be experienced by the site stream.
Excavation in the general downslope soil area will also have significant adverse impacts on
the site stream and associated ecological community due to the clearing activities required
for excavation and transport vehicle operation.

In addition, limited benefits will be realized under these excavation alternatives. As
delineated by the baseline RA, the current risk for downslope surface soils falls in the
regulated risk range of 1 in 10,000 to 1 in 1,000,000 used to define remedial action
objectives for downslope soils. ^ ~

RR303028
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The remaining alternatives considered (Alternatives S-6A, In Situ Biodegradation, and S-6B,
In Situ Soil Washing) were not retained due principally to implementability concerns
resulting from site conditions. Specifically, downslope soils are unsuitable for effective
treatment conditions due to their low permeability (clay) nature, which lightly holds the
organic contaminants with the clay matrix and greatly hinders effective distribution of
required treatment materials. An additional complicating factor is the flow of perched
groundwater through the unconsolidated soil zone with discharge to the site stream, which
greatly hinders the ability to achieve the hydrogeologic flow control necessary to effectively
implement these in situ alternatives.
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With respect to the retained Alternative L-3A, Biological Treatment/Thermal Treatment,
the ability of the local POTW to biologically treat the aqueous fraction of the leachate was
assessed. The WESA POTW utilizes an activated sludge system for treatment. For the
parameters of concern in the aqueous portion (see Table 1-6), the U.S. EPA Treatability
Manual (U.S. EPA, 1980) indicates the following median removal efficiencies for activated
sludge systems:

BOD - 91%
Oil and grease - 92%
Benzene - >96%
Ethylbenzene - >95%
Naphthalene- >99%
Phenol - 99%

Removal efficiencies were not noted for toluene, xylene, or z-methylnaphthalene (other
compounds found present in the aqueous portion), but similar efficiencies as noted above
for similar compounds (Le., benzene, ethylbenzene, and naphthalene) would be expected.
Therefore, removals on the order of 90 to 99% for parameters of concern would be
expected to be achieved by the WESA POTW.

1325WG.S4 4-15 5/15/91
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4.1.5 Air Emissions Alternatives

Tables 4-5 provides a summary of the screening performed for the air emissions alternatives
previously developed in Subsection 3.2.1. All three alternatives considered (Alternative A-l,
No Action, Alternative A-2, Limited Action, and Alternative A-3, Emissions Control) were
retained for incorporation into comprehensive alternatives for detailed analysis.
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4.1.6 Screening Summary

Table 4-6 provides a list of the medium-specific alternatives retained for detailed analysis.
These medium-specific alternatives are combined into site-comprehensive alternatives, as
detailed in Subsection 4.2.
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DEVELOPMENT OF COMPREHENSIVE SITE ALTERNATIVES

The medium-specific alternatives remaining after screening was performed, as detailed in
Subsection 4.1, have been combined into comprehensive alternatives that address the
PICCO site as a whole with respect to environmental issues and contaminant pathways.
Development of the comprehensive site alternatives has been based on due consideration
of the site model (Subsection 1.2.1.4) and remedial action objectives (Subsection 1.2.2). The
following types of alternatives have been developed to the extent practicable:

Treatment alternatives ranging from one that would eliminate or minimize to
the extent feasible the need for long-term management (including monitoring)
at a site to one that would use treatment as a primary component of an
alternative to address the principal threats at the site. Alternatives within this
range differ in the type and extent of treatment used and the management
requirements of treatment residuals or untreated wastes.

Alternatives that involve containment of waste with little or no treatment, but
protect human health and the environment by preventing potential exposure
and/or reducing the mobility of contaminants.

A limited action alternative that involves minimal institutional actions
necessary to reduce the potential for exposure.

A no action alternative.

In addition to the above, under each alternative except Alternative 1 (No Action), the
following is proposed to address special site concerns:

• Exploratory boreholes will be drilled into the deep bedrock at two
downgradient off-site locations yet to be determined. The results of the RI
indicated that the deep bedrock zone under the site does not act as a
groundwater aquifer. The proposed exploratory program will investigate the
viability of this zone to act as an aquifer at off-site locations. If significant
groundwater is encountered at each location, the boreholes will be converted
to deep bedrock monitoring wells (otherwise, the boreholes will be sealed
with grout). These wells would then serve as permanent groundwater
monitoring points which would be added to the routine quarterly monitoring
program proposed under the alternatives for all groundwater monitoring wells
at the site.

1325WG.S4
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SECTION 5

DETAILED ANALYSIS OF ALTERNATIVES

The detailed analysis of alternatives consists of the analysis and presentation of relevant
information required to allow decision-makers to select a site remedy. In this detailed
analysis, each alternative under consideration has been assessed against the evaluation
criteria specified in Subsection 5.1.

The alternatives were first independently analyzed without consideration of the other
alternatives. The results of this analysis are presented in Subsection 5.2. A comparative
analysis was then conducted to evaluate each alternative's relative performance in relation
to the specific evaluation criteria. The results of this comparative analysis are presented in
Subsection 5.3.

5.1 EVALUATION CRITERIA

In accordance with the NCP and U.S. EPA Superfund guidance documents, the following
nine criteria are to be utilized for evaluation of each of the developed site alternatives that
were selected for detailed analysis and represent the basis for comparing these alternatives:

Compliance with ARARs.
Overall protection of human health and the environment.
Short-term effectiveness.
Long-term effectiveness and permanence.
Reduction of toxicity, mobility, and volume of contaminants.
Implementability.
Cost.
State acceptance.
Community acceptance.

The first two criteria (compliance with ARARs and overall protection of human health and
the environment) are categorized as "threshold" criteria in that each alternative must meet
them (or a variance obtained). The middle five criteria listed are categorized as the

1325WG.S5 5-1 5/15/91





Table 5-1

Potentially Applicable ARARs

ARAR Comments

I. Chemical-Specific

A.

B.

C.

D.

E.

Resource Conservation and
Recovery Act (RCRA)

1. Identification and
Listing of Hazardous
Waste.

Pennsylvania Solid Waste
Management Act

1. Identification and
Listing of Hazardous
Waste.

Clean Water Act

1. Water Quality Criteria
(Non-enforceable
guidance).

Pennsylvania Clean Streams
Law

1. Water Quality Criteria
including Toxic Manage-
ment Strategy.

Safe Drinking Water Act
(SDWA)

I. National Primary
Drinking Water
Standards.

2. National Secondary
Drinking Water
Standards (Non-
enforceable guidelines.

Potentially applicable to
remedial actions involving
solid waste removal includ-
ing Icachate removal. Not
applicable to wastes
remaining in-place as
placement occurred prior to
RCRA enactment. TCLP
testing required to
determine applicability.

Potentially applicable to
remedial actions involving
solid waste removal includ-
ing leachate removal. Not
applicable to wastes
remaining in-place as
placement occurred prior to
regulatory enactment. EP
toxicity/TCLP testing
required to determine
applicability.

Applicable to remedial
actions involving discharge
of treated groundwater to
the unnamed site stream.

Applicable to remedial ac-
tions involving discharge of
treated groundwater into
the unnamed site stream.

Applicable to current
limited use and future
potential use of
groundwater as a potable
water supply.

Applicable to current
limited use and future
potential use of
groundwater as a potable
water supply.

Applicable to current
limited use and future
potential use of
groundwater as a potable
water supply.

5-3
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Table 5-1
i

Potentially Applicable ARARs
(continued)

ARAR

E. Pennsylvania Dam
Safety and Waterway
Management Act

III. Action-Specific

A. Resource Conservation
and Recovery Act

1. Standards
Applicable to
Generators of
Hazardous Waste.

2. Standards
Applicable to
Transporters of
Hazardous Waste.

3. Standards for
Owners and
Operators of
Hazardous Waste
Treatment, Storage,
and Disposal
(TSD) Facilities.

Comments

Limited wetland areas have
been tentatively identified
at the site. Potentially
appli-cable to remedial
actions which may require
filling of wetlands.

Potentially applicable to
remedial actions involving
removal of waste (including
leachate) which qualities as
hazardous under RCRA.
Not applicable to wastes
remaining in-place as
placement occurred prior to
RCRA enactment. TCLP
testing required to
determine applicability.

Potentially applicable to
remedial actions involving
removal of waste (including
leachate) which qualifies as
hazardous under RCRA.
Not applicable to wastes
remaining in-place as
placement occurred prior to
RCRA enactment. TCLP
testing required to
determine applicability.

Potentially applicable to
remedial actions utilizing
on-site TSD units to
manage removed wastes
which qualify as hazardous
under RCRA. Not
applicable to wastes
remaining in-place as
placement occurred prior to
RCRA enactment. TCLP
prior testing required to
determine applicability.

5-5
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Table 5-1

Potentially Applicable ARARs
(continued)

ARAR

3. Standards of
Owners and
Operators of
Hazardous Waste
Treatment, Storage,
and Disposal (TSD)
Facilities.

4, Standards for the
Management of
Specific Hazardous
Waste and Specific
Types of Hazardous
Waste Management
Facilities.

D.

E.

F.

Occupational Safety and
Health Act

Hazardous Materials
Transportation Act

1. Hazardous Materials
Transportation
Regulations.

Clean Water Act

1. National Pollutant
Discharge
Elimination System
(NPDES).

2. National
Pretreatment
Standard.

G. Pennsylvania Clean
Streams Law

1. Water Quality
Management
(WQM) Program.

Comments

Potentially applicable to
remedial actions utilizing
on-site TSD units to
manage removed waste
which qualifies as
hazardous under RCRA.
Not applicable to wastes
remaining in-place as
placement occurred prior to
RCRA enactment. EP Tori-
city/TCLP testing required
to determine applicability.

Potentially applicable to
remedial actions involving
reclamation of recyclable
wastes which qualify as
hazardous under RCRA.
May apply to recovered
non-aqueous product. EP
Toxicity/TCLP testing
required to determine
applicability.

Applicable to remedial
actions (including moni-
toring) at hazardous waste
sites.

Applicable to remedial
actions involving trans-
portation of DOT-defmed
hazardous materials off-site,
including recovered non-
aqueous product.

Applicable to remedial
actions involving discharge
to the unnamed site stream.

Applicable to current dis-
charge of aqueous fraction
of treated leachate into
local POTW.

Applicable to remedial
actions involving point
source discharges to surface
waters.
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1
Table 5-1

Potentially Applicable ARARs
(continued)

ARAR

2. New Source
Performance
Standards.

3. Standards for
Sources of VOCs.

O. ACHD Air Pollution
Control Regulations

1. Air Emission
Standards.

2. Waste-Derived
Liquid Fuel
Standards.

3. New Source
Performance
Standards.

4. Standards for
Sources of VOCs.

Comments

Applicable to remedial
actions involving
incineration.

Applicable to remedial
actions utilizing storage
tanks for VOC-containing
wastes.

Applicable to remedial
actions producing air
emissions, principally
incineration.

Applicable to current
practice of utilizing
recovered non-aqueous
product as a fuel under
ACHD permit.

Applicable to remedial
actions involving
incineration.

Applicable to remedial
actions utilizing storage
tanks for VOC-containing
wastes.

I
5-9
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5.1.6 Implementabilitv

This criterion establishes the technical and administrative feasibility of implementing an
alternative. Technical aspects evaluated for each alternative include: ability to construct and
operate the technologies involved; reliability of the technologies involved; ease of
undertaking additional remedial action; and ability to monitor the effectiveness of the
remedy after completion of activities. Administrative concerns include establishing contact
with appropriate agencies to implement remedial actions (e.g., obtaining approval for
construction and operation of a treatment unit, and coordination with various agencies).
Availability of materials and services needed is another factor considered, specifically in
regard to availability of: treatment, storage, and disposal facilities; necessary equipment and
specialists; and prospective technologies.

5.1.7 Cost

A remedial program must be implemented and operated in a cost-effective manner and
must mitigate the environmental and human health concerns at the site. In considering the
cost-effectiveness of the various alternatives, the following categories are evaluated:

Capital Costs - These costs include direct (construction) and indirect
(nonconstruction and overhead) costs. Direct costs include expenditures for
equipment, labor, and materials necessary to install remedial actions. Indirect
costs may be incurred for engineering, permitting, construction management,
or other services not directly involved with installation of remedial
alternatives, but necessary for completion of this activity.

Operating and Maintenance (O&M) Costs - These costs include post-
construction expenditures incurred to ensure effective implementation of the
alternative. Such costs may include, but are not limited to, operating labor,
maintenance materials and labor, rental equipment, auxiliary materials (e.g.,
chemicals) energy (fuel and electricity), disposal of residues, and
administrative and insurance costs.

Long-term costs - These costs include post cleanup or longer term costs such
as site monitoring and inspection costs.
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5.2 INDIVIDUAL ANALYSIS OF ALTERNATIVES

The assembled remedial action alternatives represent a range of distinct waste management
strategies that address the human health and environmental concerns associated with the
site. Although the selected alternative will be further refined as necessary during the
predesign phase, the description of the alternatives and the analysis with respect to the
seven criteria presented in Subsection 5.1 reflects the fundamental components of the
various alternative waste management approaches considered for the PICCO site.

In subsequent subsections, primary components of each alternative are listed along with a
technical description of these components. Following the technical description is a
discussion of each alternative with respect to overall protection of human health and the
environment; compliance with ARARs; long-term effectiveness and permanence; reduction
of toxicity, mobility, or volume through treatment; short-term effectiveness;
implementability; and estimated cost.
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Table 5-2

30-Year Site Monitoring Program
(Applies to Alternatives 1 & 2)

Item Monitored

Groundwater

Seeps

Unnamed Stream

Residential Wells

General Site Conditions

Monitoring
Frequency a

Quarterly

Quarterly

Bimonthly

Annually

Quarterly

Sampling
Location
Summary

19 wells1

Three seepsb

One sample at site
boundary

10 residences'

NA

Analytical
Summary

BTXE, Naphthalene, and
Petroleum Hydrocarbons

BTXE, Naphthalene, and
Petroleum Hydrocarbons

BTXE, Naphthalene, and
Petroleum Hydrocarbons

BTXE, Naphthalene, and
Petroleum Hydrocarbons

Log observations (date,
time, weather, rainfall,
findings, name, title,
remarks)

"Based on sampling of all current site monitoring wells. Under Alternative 2, on-site deep bedrock Monitor
Wells TW-5 and TW-6 will be abandoned, with potential replacement by two off-site deep bedrock monitor
wells. Therefore, the cited total of 19 wells will probably not change.
"Three seep locations will be selected and consistently sampled.
"Based on the number of residences sampled during the RI.
"Quarterly and annual reports to be submitted.
Data to be reviewed annually for possible changes to sampling frequency and parameters.
NA - Not applicable.

ft
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Table 5-3

ARARs Compliance Summary for Alternative 1: No Action

P

ARAR

I. Chemit al-Sp«f iffc

A. Resource Conservation and
Recovery Act (RCRA)

1. Identification and
Listing of Hazardous
Waste.

B. Pennsylvania Solid Waste
Management Act

1. Identification and
Listing of Hazardous
Waste.

C Clean Water Act

1. Water Quality
Criteria (Non-
enforceable
guidance).

D. Pennsylvania Clean Streams
Law

1. Water Quality
Criteria including
Toxic Management
Strategy.

E. Safe Drinking Water Act
(SDWA)

Comments

Alternative 1

No Action

Potentially applicable to
remedial actions involving
solid waste removal includ-
ing leachate removal. Not
applicable to wastes remain-
ing in-place as placement
occurred prior to RCRA
enactment. TCLP testing
required to determine
applicability.

Potentially applicable to
remedial actions involving
solid waste removal includ-
ing leachate removal. Not
applicable to wastes remain-
ing in-place as placement
occurred prior to regulatory
enactment. EP toxicity/
TCLP testing required to
determine applicability.

Applicable to remedial
actions involving discharge
of treated groundwater to
the unnamed site stream.

Applicable to remedial ac-
tions involving discharge of
treated groundwater into the
unnamed site stream.

Applicable to current limited
use and future potential use
of groundwater as a potable
water supply.

Will meet (if
applicable)

Will meet (if
applicable)

Not Applicable

Not Applicable

Currently met
for residential
wells; Pittsburgh
Coal and uncon-
solidated zone
groundwater do
not represent a
realistic potential
future potable
water supply with
public water
readily available.
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Table 5-3

ARARs Compliance Summary for Alternative 1: No Action
(continued)

k

•

ARAR Comments

Alternative 1

No Action

IL LotatJon-Specifk

A. Resource Conservation
and Recovery Act

1. Siting Criteria for
Hazardous Waste
Treatment,
Storage, and
Disposal (TSD)
Facilities.

B. Pennsylvania Solid Waste
Management Act

1. Siting Criteria for
Hazardous Waste
Treatment and
Disposal Facilities.

C. Clean Water Act

1. Dredge or Fill
Requirements.

D. Executive Order on
Protection of Wetlands

E. Pennsylvania Dam Safety
and Waterway Manage-
ment Act

Potentially applicable if a
TSD facility is set up on-site
to manage removed RCRA
hazardous waste. Not applic-
able to wastes remaining in-
place as placement occurred
prior to regulatory enact-
ment. TCLP testing
required to determine
applicability.

Potentially applicable if a
treatment and/or disposal
facility is set up on-site to
manage removed hazardous
waste. Not applicable to
wastes remaining in-place as
placement occurred prior to
regulatory enactment. EP
toxicity/TCLP testing
required to determine
applicability.

Limited wetlands have been
tentatively identified at the
site. Potentially applicable to
remedial actions which may
require filling of wetlands.

Limited wetlands have been
tentatively identified at the
site. Potentially applicable to
remedial actions which may
require filling of wetlands.

Limited wetland areas have
been tentatively identified at
the site. Potentially appli-
cable to remedial actions
which may require filling of
wetlands.

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable
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Table 5-3

ARARs Compliance Summary for Alternative 1: No Action
(continued)

ARAR

5. Land Disposal
Restrictions.

B. Pennsylvania Solid Waste
Management Act -
Residual (Non-Hazardous
Solid) Waste Manage-
ment

C. Pennsylvania Solid Waste
Management Act -
Hazardous Waste Regula-
tions

1. Standards
Applicable to
Generators of
Hazardous Waste.

2. Standards
Applicable to
Transporters of
Hazardous Waste.

Comments

Potentially applicable to
remedial actions involving
removal of waste which
qualifies as hazardous under
RCRA. Not applicable to
wastes remaining in-place as
placement occurred prior to
RCRA enactment. TCLP
testing required to
determine applicability.

Applicable to remedial
actions involving removal of
solid wastes that qualify as
residual wastes. Not applica-
ble to wastes remaining in-
place as placement occurred
prior to regulatory enact-
ment.

Potentially applicable to
remedial actions involving
removal of waste (including
leachate) which qualifies as
hazardous under RCRA.
Not applicable to wastes
remaining in-place as place-
ment occurred prior to
RCRA enactment. EP Toxi-
city/TCLP testing required
to determine applicability.

Potentially applicable to
remedial actions involving
removal of waste (including
leachate) which qualifies as
hazardous under RCRA.
Not applicable to wastes
remaining in-place as place-
ment occurred prior to
RCRA enactment. EP Toxi-
city/TCLP testing required
to determine applicability.

Alternative 1

No Action

Not Applicable

Not Applicable

Will meet (if
applicable)

Will meet (if
applicable)
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Table 5-3

ARARs Compliance Summary for Alternative 1: No Action
(continued)

ARAR

2. Wastewater
Treatment
Requirements.

3. Industrial Wastes.

4. Erosion Control.

H. Pennsylvania Dam Safety
and Waterway Manage-
ment Act

1. Outfall Structures.

I. WESA Pretreatment
Effluent Limitations

J. Pennsylvania Stormwater
Management Act

K. Allegheny County
Stormwater Management
Regulations

L. Safe Drinking Water Act

1. Underground
Injection Control
(UIQ Regulations.

M. Clean Air Act

1. New Source
Performance
Standards (NSPS).

N. Pennsylvania Air
Pollution Control Act

1. Standards for
Contaminants.

Comments

Applicable to remedial
actions involving point
source discharges.

Applicable to remedial
actions involving point
source discharges.

Applicable to remedial
actions involving earth
moving.

Applicable to remedial
actions involving point
source discharges to
streams.

Applicable; aqueous portion
of leachate currently being
discharged in accordance
with the effluent limitations
agreement.

Applicable to remedial
actions requiring Stormwater
management.

Applicable to remedial
actions requiring Stormwater
management.

Applicable to remedial
actions involving reinjection
of groundwater or injection
of treatment chemicals

Applicable to remedial
actions involving
incineration

Applicable to remedial
actions involving air
emissions, principally
incineration.

Alternative 1

No Action

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Will meet

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Will meet
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Hazardous Waste Regulations

As noted in Section 2, some of the waste material contained in the landfill may potentially
qualify as an RCRA characteristic hazardous waste under EPA's recently enacted Toxicity
Characteristic (TC) for benzene. However, since the PICCO Resin Landfill was closed in
1964 prior to the 1976 enactment of RCRA, RCRA requirements do not strictly apply unless
material qualifying as an RCRA hazardous waste is removed from the landfill. As the no
action alternative does not involve removal of any waste material from the landfill beyond
collected landfill leachate, RCRA requirements are not strictly applicable, with the potential
exception of collected leachate.

As previously discussed, since the waste material contains a high level of benzene,
(averaging 134 mg/kg with a maximum of 290 mg/kg noted) the leachate (particularly the
non-aqueous portion) may qualify as an RCRA hazardous waste under TCLP testing for
benzene. Recent testing of this non-aqueous fraction (see Table 1-6) revealed it to qualify
as a RCRA characteristics hazardous waste for ignitability (D001) and leachable benzene
(D018). The following represent potentially applicable ARAR requirements for landfill
leachate which will be met under Alternative 1 assuming that it qualifies as an RCRA
hazardous waste:

• Recycling/reclamation of the non-aqueous portion of the leachate via burning
as a fuel would be subject to the requirements outlined in Subsections
2.3.1.3.1 and 2.4.1.2.1. The requirements of note for maintaining compliance
with these ARARs include:

Managing containers in accordance with requirements outlined in
Subsections 2.3.1.3.6 and 2.4.1.2.6.

Conducting energy recovery in accordance with the final rule "Burning
of Hazardous Waste in Boilers and Industrial Furnaces" 21 August
1991, the date the final rule takes effect.

Complying with applicable air pollution regulations subsequently
discussed below.

• Generator requirements outlined under Subsections 2.3.1.3.9 and 2.4.1.2.9.

1325WG.S5 . ̂  -5-25* ~ -, . 5/15/91
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Air Pollution Control Regulations

Under the no action alternative, the separated non-aqueous fraction (oil) is burned as a fuel
in the local Hercules plant industrial boilers after oil/water separation of collected landfill
leachate. This is performed in accordance with applicable air pollution ARARs and under
permit from the ACHD, as outlined in Subsection 2.5.2.

Other Miscellaneous Regulations

Other miscellaneous ARARs which will be met under Alternative 1 include:

OSHA requirements outlined under Subsection 2.3.5 which apply to all
activities, including monitoring, at hazardous waste sites.

DOT hazardous materials transportation requirements addressed under
Subsection 2.3.6 and applicable to off-site removal of recovered non-aqueous
product.

5.2.1.3 Short-Term Effectiveness

This evaluation criterion involves consideration of the short-term effectiveness during
construction and implementation of remedial actions. As the no action alternative does not
involve construction or implementation of further remedial actions at the site, this criterion
is not applicable to the no action alternative.

5.2.1.4 Long-Term Effectiveness and Permanence

Under the no action alternative, current contamination would be left in place and changes
in contaminant levels would consist of those resulting from natural processes (i.e., leaching,
weathering, biodegradation, or other natural attenuation processes), as well as from the
engineered remedial system currently in place (i.e., the interceptor trench and the leachate
treatment system). Therefore, the residual risk under this alternative is essentially the
baseline risk established in the risk assessment for the site (Part II of the Site Report as
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5.2.1.8 Cost

The estimated cost for the no action alternative consists of:

• Leachate collection/treatment O&M costs.
• Site environmental monitoring costs.

Leachate collection/treatment O&M costs were estimated by Hercules at $50,000 per year
based on current operating conditions. Site environmental monitoring costs were estimated
at $53,000 per year based on the assumed monitoring program presented in Table 5-2. This
cost includes sampling and analytical costs; it does not include reporting costs.

Table 5-4 provides a cost summary for Alternative 1. Using a present worth analysis at 5%
compound interest over 30 years with a gradient factor of 5% of the total estimated annual
O&M cost, the total present worth estimated cost of the no action alternative is $2,452,000.
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522 Alternative 2; Limited Action
5.2.2.1 Description

--v,

The limited action alternative involves implementation of the following access restrictions:

• Site perimeter fencing.
• Property deed notation.
• Groundwater restriction.

Site perimeter fencing involves the installation of a fence with locked access gates around
the site boundaries to physically prevent property access. The PICCO site currently has in
place a fence and locked gate security system at the point of access. Supplemental fences
will be installed to provide a fence encompassing easy access areas around the site
perimeter. -Property deed notation involves annotating the site deed to alert prospective
property buyers to the presence of hazardous substances on-site. Groundwater restrictions
involve designation of local groundwater sources as nonpotable with corresponding
restrictions on its use. Future site use restrictions may also be required based on human
health risk considerations.

As with the no action response option, environmental monitoring as previously outlined in
Table 5-2 would be implemented for this limited action alternative. In addition, it is
proposed to drill an exploratory borehole into the deep bedrock at two downgradient off-site
locations yet to be determined. The results of the RI indicated that the deep bedrock zone
under the site does not act as a groundwater aquifer. The proposed exploratory program
will investigate the viability of this zone to act as an aquifer at off-site locations. If
significant groundwater is encountered at each location, the boreholes will be converted to
deep bedrock monitoring wells (otherwise, the boreholes will be sealed with grout). These
wells would then serve as permanent groundwater monitoring points which would be added
to the routine quarterly monitoring program proposed for all groundwater monitoring wells
at the site.
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Management of landfill leachate is currently conducted by permit in
accordance with the CWA national pretreatment standard and WESA POTW
pretreatment requirements (for treatment of the aqueous-phase) and ACHD
air pollution and fuel burning requirements (for treatment of the non-aqueous
phase). If the leachate (particularly the non-aqueous portion) qualifies as an
RCRA hazardous waste, management of the non-aqueous phase would be
subject to the following applicable hazardous waste requirements:

Recycling/reclamation ARARs including:

Managing containers in accordance with the requirements
outlined in Subsections 2.3.1.3.6 and 2.4.1.2.6.

Conducting energy recovery in accordance with the final rule
"Burning of Hazardous Waste in Boilers and Industrial
Furnaces" by 31 August 1991, the date that the rule becomes
effective.

Complying with applicable ACHD air pollution regulations
(Subsection 2.5.2).

Generator requirements outlined under Subsections 2.3.1.3.9 and
2.4.1.2.9.

Transporter requirements outlined under Subsections 2.3.1.3.10 and
2.4.1.2.10.

Review of the RI residential well sampling results indicates that no
corresponding primary drinking water standards (MCLs) for the identified
organic contaminants of concern were exceeded, indicating compliance with
drinking water ARARs for the organic compounds of concern.

Compliance with OSHA requirements for hazardous waste operations
(Subsection 2.3.5).

Compliance with DOT hazardous material transportation requirements
(Subsection 2.3.6) for off-site removal of recovered non-aqueous product.

In addition, it should be noted that under Alternative 2, the TBC criteria/guidance of
Pennsylvania's groundwater remediation policy (cleanup to background or non-detectable
levels) identified under Subsection 2.6 will not be met. However, as provided for in the
policy statement, an evaluation is put forth under Appendix A indicating the technical
infeasibility of meeting the background/non-detect criteria. In any event, as TBCs are not
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The limited action alternative provides a relatively low degree of long-term effectiveness and
permanence since, with the exception of collected leachate, all waste materials and
associated contaminated media will remain at the site untreated and under partial control.

5.2.2.5 Overall Protection of Human Health and the Environment

Under the limited action alternative, protection is given via the access restrictions that limit
future exposure of human receptors to site contaminants by restricting property access either
physically (through site perimeter fencing and groundwater restrictions) and/or through legal
channels (through property deed annotation alerting prospective purchasers to the presence
of hazardous substances on-site and legal groundwater restrictions). Future site use
restrictions may also be required based on human health risk considerations.

However, as with the no action response option, access restrictions do not remediate the
contaminants present at the site.

522.6 Reduction of Toxicity, Mobility, and Volume of Contaminants

Under the limited action alternative, the current in-place leachate collection/treatment
system provides for some contaminant reduction via removal of landfill leachate. In
addition, the system reduces contaminant mobility by effectively capturing the leachate
generated for subsequent treatment.

522.1 Implementability

Under the limited action alternative, access restrictions can be readily implemented.
Property deed annotation and groundwater restrictions would involve nominal legal actions.
The PICCO site has in place a fence and locked gate security system. Upgrading to provide
a fence restricting easy access and periodic maintenance of the fence and gate system would
be required. Upgrade of the lower landfill dike can be readily implemented.
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1
cost also assumes that the two proposed exploratory borings into the deep
bedrock zone will be converted into monitoring wells and added to the
proposed quarterly monitoring program for groundwater monitoring wells.
The cost also considers abandonment of Monitoring Wells TW-5 and TW-6,
which will reduce groundwater monitoring requirements.

Table 5-6 provides a cost summary for Alternative 2. Using a present worth analysis at 5%
compound interest over 30 years with a gradient factor of 5% of the total estimated annual
O&M cost, the total present worth estimated cost of the limited action alternative is
$2,860,000.
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Table 5-6

Estimated Order of Magnitude Cost Summary for Alternative 2 - Limited Action

Stream

Residential Wells

QA/QC Samples (10%)

Labor

Subtotal - Site Monitoring
Fence Maintenance (5% of installed cost)

Total Estimated Annual O&M Cost
Present Worth of Annual O&M Cost
(30 years @ 5% interest rate with 5%
inflation gradient factor)

TOTAL ESTIMATED PROJECT COST

Quantity

6/yr

10/yr

11/yr

230 hrs

Unit Cost
($/Unit)

400/sample

400/sample

400/sample

30/hr

Total Cost
($)

2,400

4,000

4,400

6,900

53,000
4,500

108,000

2,571,000

2,860,000
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Table 5-7

Alternative 3: Closure*

Technologies/Process Options
Type of Response General Response Utilized (Representative Process

_____Medium_______________________Actions Utilized______Options Noted in Parentheses)

Waste Material Containment Landfill Infiltration Grading,
(Landfill Unit) Controls Capping/Surface Sealing,

Revegetation
Leachate and Diversion/Collection Systems
Subsurface Controls (channels)

Subsurface Drains (leachate
interceptor trench), Recovery Wells
(skimmer wells)

Institutional Actions Access Restrictions (fencing, deed
and Controls notation, groundwater restrictions)

Soil (Downslope of Limited Action Institutional Actions Access Restrictions (fencing, deed
Landfill Unit) and Controls notation, groundwater restrictions)

Leachate Collection/Treatment Leachate and Subsurface Drains (leachate
(Landfill Unit) Subsurface Controls interceptor trench)

Recovery Wells (skimmer wells)

Leachate Treatment Physical Treatment of Trench
Leachate (gravity oil/water
separation)
Chemical Treatment of Trench
Leachate (Extraction) - As Required
Thermal Treatment of Non-Aqueous
Oil Phase (Industrial Boiler)
Biological Treatment of Aqueous
Phase (Activated Sludge)

Groundwater Limited Action Institutional Actions Access Restrictions (fencing, deed
(Pittsburgh Coal; and Controls notation, groundwater restrictions)
unconsolidated zone)

Air Emissions Control Emissions Control Emissions Prevention Systems
(Oil/Water Separator)______________________________________________________

'NOTE: Option B includes all of the above components;
Option A includes all of the above components except for skimmer wells.

In addition, under both options, identified potential private water supply actions and controls are retained as a contingency
measure if future conditions warrant such a response action.
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Table 5-7 provides a summary of Alternative 3 including both Options A and B. The main
features of this alternative common to both options are as follows:

The landfill would be capped utilizing a typical multilayer cap system
according to typical landfill design standards. Figure 5-1 shows a schematic
of the proposed multilayer cap. Similar capping would be performed on the
area extending from the lower landfill dike downslope to the existing
interceptor trench. In addition, grading and stormwater diversion/drainage
system technology would be used to minimize infiltration, thereby minimizing
leachate production. Stormwater runoff would be routed around the landfill
via a drainage channel. Figure 5-2 is a schematic of general area capping and
infiltration controls as proposed for the site.

The existing oil/water separator for treating leachate collected by the
interceptor trench would be replaced with an upgraded enclosed system to
prevent uncontrolled air releases. Separated aqueous phase would continue
to be discharged under permit to the WESA POTW, while separated non-
aqueous product would be reclaimed as a fuel at the local Hercules plant
industrial boilers in accordance with the ACHD permit and other regulatory
requirements.

Access restrictions would be implemented to further reduce potential
exposure. This element would include property deed annotation, groundwater
restrictions, and upgrade of the existing security system to provide a fence and
locked gate system which restricts site access. Future site use restrictions may
also be required based on human health risk consideration.

Implementation of a 30-year limited site monitoring program as shown in
Table 5-8.

Exploratory boreholes will be drilled into the deep bedrock at two
downgradient off-site locations yet to be determined. The results of the RI
indicated that the deep bedrock zone under the site does not act as a
groundwater aquifer. The proposed exploratory program will investigate the
viability of this zone to act as an aquifer at off-site locations. If significant
groundwater is encountered at each location, the borehole will be converted
to deep bedrock monitoring wells (otherwise, the boreholes will be sealed
with grout). These wells would then serve as permanent groundwater
monitoring points which would be added to the routine quarterly monitoring
program proposed for all groundwater monitoring wells at the site.
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Table 5-8

30-Year Site Monitoring Program
(Applies to Alternatives 3)

Item Monitored

Groundwater

Seeps

Unnamed Stream

Residential Wells

General Site Conditions

Monitoring
Frequency "

Quarterly

Quarterly

Bimonthly

Annually

Quarterly

Sampling
Location
Summary

8 monitor wells"

Three seeps

One sample at site
boundary

3 residences

NA

Analytical
Summary

BTXE, Naphthalene, and
Petroleum Hydrocarbons

BTXE, Naphthalene, and
Petroleum Hydrocarbons

BTXE, Naphthalene, and
Petroleum Hydrocarbons

BTXE, Naphthalene, and
Petroleum Hydrocarbons

Log observations (date,
time, weather, rainfall,
findings, name, title,
remarks)

NA - Not Applicable

'Quarterly and annual reports to be submitted.
Data to be reviewed annually for possible changes to sampling frequency and parameters.
"Includes six existing wells and two future bedrock monitoring wells (which may be installed based on the
proposed deep bedrock exploratory program).
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Collected non-aqueous product would be reclaimed as a fuel at the local Hercules plant
industrial boilers in accordance with the ACHD permit and other regulatory requirements.

5.2.3.2 Compliance With Applicable or Relevant and Appropriate Requirements

Table 5-9 provides an ARAR compliance summary for Alternative 3. Further discussion

of specific ARARs determined to be potentially applicable to Alternative 3 is provided
below.

The following is noted with respect to ARAR compliance requirements under the closure
alternative and associated Options A and B:

Since the PICCO Resin Landfill closed in 1964 prior to enactment of solid or
hazardous waste regulations, these regulations do not strictly apply as ARARs,
except for removed materials. Therefore, since the closure alternative does
not involve removal of any waste material beyond collected landfill leachate,
RCRA solid or hazardous waste requirements are not strictly applicable.

Management of landfill leachate is currently conducted by permit in
accordance with the CWA national pretreatment standard and WESA POTW
pretreatment requirements and ACHD air pollution requirements. If the
leachate (particularly the non-aqueous portion) qualifies as an RCRA
hazardous waste, management of the non-aqueous phase would be subject to
the following applicable hazardous waste requirements:

Recycling/reclamation ARARs including:

Managing containers in accordance with the requirements
outlined in Subsections 2.3.1.3.6 and 2.4.1.2.6.

Conducting energy recovery in accordance with the final rule
"Burning of Hazardous Waste in Boilers and Industrial
Furnaces" by 31 August 1991, the date that the rule becomes
effective.

Complying with applicable ACHD air pollution regulations
(Subsection 2.5.2).

132SWG.S5 ' 5-63 5/15/91
18383 —



^_^ - =—=

11 «:



Al
te
rn
at
iv
e 
3

Cl
os
ur
e

a
u

8

ai

<

*~* O (tf W £

1 1 <§ i s c | S j. $s 1 1 s 1

CJ tS {£ 0U CO *O OO C ft JX (X M frt M (8 mt S f M

•g u jj
111
M t9 O

— '•50-g g «

If
1
Sffa
u

35o

11303



~̂?̂ ^ ™ ^̂  3*̂
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would be minimal. As with general construction projects, proper runoff
controls would address potential impacts during implementation.

The existing oil/water separator would be replaced with an upgraded enclosed
system to prevent uncontrolled air releases. During replacement,
implementation of an air monitoring program would help ensure adequate
protection of on-site personnel and the surrounding community. If required,
on-site personnel would wear proper respiratory protection. The existing
separator would be kept on-line until the new system was ready for operation
to minimize treatment system downtime.

Under Option B of the closure alternative, implementation would also include
a test boring program, followed by potential installation of a series of
skimmer-type recovery wells along the western landfill perimeter. This work
will be similar to well installation activities conducted during the RI. As such,
implementation concerns would center on fugitive air emissions. These
concerns would be addressed via use of an air monitoring program to help
ensure adequate protection of on-site personnel and the surrounding
community. If required, on-site personnel would wear proper respiratory
protection.

5.2.3.4 Long-Term Effectiveness

Under both options proposed for the closure alternative, treatment of waste and/or
contaminated media is not proposed other than the collection and treatment of leachate.
Rather, engineering controls are utilized to manage the waste and the contaminated media
on-site. Leachate production is addressed via minimization through installation of a landfill
cap and infiltration controls, which will require periodic maintenance. As such, long-term
maintenance and monitoring of the site is required, along with the use of institutional
controls such as deed restrictions.

5.2.3.5 Overall Protection of Human Health and the Environment

Both options proposed under the closure alternative achieve the remediation objectives by
reducing the risks posed through potential exposure routes as follows:

• Institutional controls to limit access and future site use.
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Permits are in place for treatment of collected leachate (a WESA
pretreatment permit for aqueous discharge to the POTW and an ACHD
permit for burning of non-aqueous leachate as a fuel in the local Hercules
plant industrial boilers).

Under Option B of the closure alternative, additional field evaluations would be conducted
to confirm the viability of a potential skimmer-type recovery well network prior to potential
design and installation.

5.2.3.8 Costs

The capital cost items identified under the closure alternative include:

• Access controls.

Site fence upgrade.
Property deed notation.
Groundwater/land use restrictions.

• Site preparation.

Wetland investigation.
Sanitary sewer relocation.
Lower dike upgrade.
General site clearing/grubbing.
Run-on diversion/run-off controls.

• Site capping and infiltration controls.

• Field evaluation program and potential skimmer-type recovery well system for
non-aqueous phase product recovery from Pittsburgh Coal (Option B only).

• Replacement of existing oil/water separator system.

• Exploratory borehole program with potential installation of two additional
deep bedrock monitoring wells.

• Abandonment of existing on-site deep bedrock Monitoring Wells TW-5 and
TW-6.
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Table 5-10

Estimated Order of Magnitude Cost Summary for Alternative 3 - Closure

CAPITAL
Access Controls

Fence System Upgrade

Property Deed Notation

Groundwater/Land Use Restrictions

Subtotal - Access Controls
Site Preparation

Wetland Investigation

Sanitary Sewer Relocation

Lower Dike Upgrade

Clearing/Grubbing

Run-on Diversion/Run-off Controls

Subtotal - Site Preparation
Site Capping and Infiltration Controls

Site Grading

Site Capping

Seeding, Mulching

Erosion and Sediment Controls

Drainage Channel

Subtotal - Site Capping and Infiltration
Controls
Skimmer-Type Recovery Well Network

Field Evaluation Program

Skimmer Well Units (Pump, Controls, Housing)

Subtotal - Skimmer-Type Recovery Well
Network
Oil/Water Separator Replacement

Quantity

5,000 L.F.

L.S.

L.S.

L.S.

L.S.

10,000 yd2

L.S.

10,000 yd2

10,000 yd2

10,000 yd2

L.S.

L.S.

L.S.

6 units

L.S.

Unit Cost
($/Unit)

18/L.F.

I/yd2

I/yd2

26/yd2

I/yd2

25,000/unit

Total Cost
Option A
($)

90,000

3,000

0

93,000

10,000

25,000

50,000

10,000

10,000

105,000

10,000

260,000

10,000

10,000

10,000

300,000

0

0

0

30,000

Total Cost
Option B

($)

90,000

3,000

0
\\

93,000

10,000

25,000

50,000

10,000

10,000

105,000

10,000

260,000

10,000

10,000

10,000

300,000

10,000

150,000

160,000

30,000
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Table 5-10

Estimated Order of Magnitude Cost Summary for Alternative 3 - Closure

Fence Maintenance (5% of installed cost)

Landfill Cap/General Site Maintenance

Total Estimated Annual O&M Cost

Present Worth of Annual O&M Cost
(30 years @ 5% interest rate with 5%
inflation gradient factor)

TOTAL ESTIMATED PROJECT COST

Quantity

L.S.

Unit Cost
($/Unit)

Total Cost
Option A

($)

4,500

10,000

92,000

2,190,000

3,127,000

Total Cost
Option B

($)

4,500

10,000

132,000

3,142,000

4,348,000
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• Periodic site monitoring.

Potential pretreatment of removed materials from the landfill unit would be arranged by the
disposal facility as required to meet disposal permit conditions. Table 5-11 provides a
summary of Alternative 4. The main features of this alternative are as follows:

• Landfill materials (soil cover, underlying waste material, underlying soils,
lower landfill dike, soils located between the dike and the interceptor trench,
and the interceptor trench) would be excavated, dewatered as required, and
transported off-site to an approved permitted disposal facility. Potential
pretreatment of removed materials would be arranged by the disposal facility
as required to meet disposal permit conditions.

• Excavation activities will involve encountering groundwater. This collected
water will require removal. This water will preferably be placed into the
existing leachate collection/treatment system for disposal. If not, it will be
properly disposed of off-site.

• After excavation, site restoration (backfill, grading, seeding, etc.) will be
performed.

• Due to the high percentage level of both volatile and serm'volatile organic
contaminants present in the waste material, excavation activities can result in
significant air emission impacts. Therefore, staged excavation of the landfill
is assumed under a flexible containment structure (i.e., self-supporting or
inflatable dome) complete with air emissions controls.

• Based on the results of additional field evaluations to confirm their viability
and design, skimmer-type recovery wells would be placed around the western
perimeter of the landfill down-dip in the Pittsburgh Coal to recover non-
aqueous phase floating product (refer to the discussion under Subsection 5.2.3
for development rationale). A series of 20 test borings would be installed into
the Pittsburgh Coal water table at approximately 30-ft-intervals along the
landfill perimeter, as previously indicated on a preliminary basis in Figure 5-3.
At those locations where a free product floating layer is encountered, the test
borings would be converted to skimmer wells. It is preferable that the wells
penetrate open mine voids, as the RI results indicate the mine voids to be a
preferred contaminant migration pathway. In addition, Monitoring Well
TW-2, which was found to contain free product during the RI, would be
converted into a skimmer well and Monitor Well TW-14 would be evaluated
further to determine viability for skimmer well conversion. Non-aqueous
product would be collected from the skimmer wells either manually or via use
of skimmer pumps, as appropriate. Collected non-aqueous product would be
reclaimed as a fuel at the local Hercules plant industrial boilers in accordance
with the ACHD permit and other regulatory requirements. The skimmer
system would operate until the floating layer diminishes to the point where it
is no longer practical to continue operation.
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Implementation of a 30-year limited site monitoring program is given in Table
5-12. In addition, it is proposed to drill an exploratory borehole into the deep
bedrock at two downgradient off-site locations yet to be determined. The
results of the RI indicated that the deep bedrock zone under the site does not
act as a groundwater aquifer. The proposed exploratory program will
investigate the viability of this zone to act as an aquifer at off-site locations.
If significant groundwater is encountered at each location, the boreholes will
be converted to deep bedrock monitoring wells (otherwise, the boreholes will
be sealed with grout). These wells would then serve as permanent
groundwater monitoring points which would be added to the routine quarterly
monitoring program proposed for all groundwater monitoring wells at the site.

In addition, existing deep bedrock Monitoring Wells TW-5 and TW-6 will be
properly abandoned via sealing with grout. Both wells do not yield sufficient
amounts of water for sampling purposes and there is concern in the case of
TW-5 that leakage may be occurring from the upper casing.

The existing oil/water separator for treating leachate collected by the
interceptor trench would be replaced with an upgraded enclosed system to
prevent uncontrolled air releases. Separated aqueous phase would continue
to be discharged under permit to the WESA POTW, while separated non-
aqueous product would be reclaimed as a fuel at the local Hercules plant
industrial boilers in accordance with the ACHD permit and other regulatory
requirements.

Access restrictions would be implemented to further reduce potential
exposure. This element would include property deed annotation, groundwater
restrictions, and upgrade of the existing security system to provide a fence and
locked gate system which restricts site access. Future site use restrictions may
also be required based on human health risk considerations.

Site preparation would include:

A wetland investigation using methods outlined in the "Federal Manual
for Identifying and Delineating Jurisdictional Wetlands" would be
conducted by personnel properly trained in federal manual
methodology.

Sanitary sewer relocation for the portion of the Jefferson Borough
sanitary sewer that runs along the northeast border of the landfill.
Sewer relocation would be performed as required to allow excavation
activities.
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Construction of diversion controls to address run-on from upslope and
off-site areas.

Access road improvements as required extending off-site to the paved
portion of Stilley Avenue to allow for subsequent heavy truck traffic in
and out of the site.

Lower dike upgrade to allow heavy construction equipment onto the
dike area. This is based on the limited geotechnical analysis
performed during the RI, which indicated a potential problem with
such activities (see Subsection 3.2.3 of Part I of the Site Report).
Based on this analysis, dike regrading to achieve a 3:1 slope is
anticipated to yield an acceptable minimum factor of safety.

5.2.4.2 Compliance with Applicable or Relevant and Appropriate Requirements

Table 5-13 provides an ARAR compliance summary for Alternative 4. Further discussion
of specific ARARs determined to be potentially applicable to Alternative 4 is provided
below.

Excavation and removal off-site for disposal of waste material and/or contaminated media
would trigger applicable solid waste management regulations (as discussed in Subsection
2.4.1). In addition, removed waste material that exceeds the TCLP hazardous waste criteria
for benzene (or other constituents) would be subject to RCRA hazardous waste regulations
(as discussed in Subsection 2.3.1). Compliance with ARARs would be achieved via disposal
of RCRA non-hazardous wastes at permitted facilities and disposal of RCRA hazardous
wastes at permitted TSD facilities with appropriate pretreatment performed as required
prior to disposal. Due to the variable nature of the waste material, it may not be possible
or practical to separate RCRA hazardous from non-hazardous materials. Extensive
sampling/testing would be required to address waste composition variability.

With respect to other ARAR compliance requirements potentially applicable:

Management of landfill leachate is currently conducted by permit in
accordance with the CWA national pretreatment standard and WESA POTW
pretreatment requirements and ACHD air pollution requirements. If the
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leachate (particularly the non-aqueous portion) qualifies as an RCRA
hazardous waste, management of the non-aqueous phase would be subject to
the following applicable hazardous waste requirements:

Recycling/reclamation ARARs including:

Managing containers in accordance with requirements outlined
in Subsections 2.3.1.3.6 and 2.4.1.2.6.

Conducting energy recovery in accordance with the final rule
"Burning of Hazardous Waste in Boilers and Industrial
Furnaces" by 31 August 1991, the date that the rule becomes
effective.

Complying with applicable ACHD air pollution regulations
(Subsection 2.5.2).

Generator requirements outlined under Subsections 2.3.1.3.9 and
2.4.1.2.9.

Transporter requirements outlined under Subsections 2.3.1.3.10 and
2.4.1.2.10.

• Review of the RI residential well sampling results indicates that no
corresponding primary drinking water standards (MCLs) for the identified
organic contaminants of concern were exceeded, indicating compliance with
drinking water ARARs for the organic compounds of concern.

• Compliance with OSHA requirements for hazardous waste operations
(Subsection 2.3.5).

• Compliance with DOT hazardous material transportation requirements
(Subsection 2.3.6) for off-site removal of recovered non-aqueous product.

• Provision is made for conducting a formal wetlands survey to determine the
potential applicability of wetlands regulations. Such regulations may apply if
identified wetlands will need to be filled in as part of this remedial
alternative.

• Compliance with state and local stormwater management requirements given
under Subsection 2.4.6 and 2.5.3, respectively.

In addition, it should be noted that under Alternative 4, the TBC criteria/guidance of
Pennsylvania's groundwater remediation policy (cleanup to background or non-detectable
levels) identified under Subsection 2.6 will not be met. However, as provided for in the
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Groundwater encountered during excavation - This groundwater will require
removal. The removed water would preferably be placed into the existing
leachate collection/treatment system for disposal. If not, it would be properly
disposed of off-site.

The estimated time required to achieve remedial response objectives under this alternative
is 2 or more years. This is based on an assumed average excavation rate of fifteen 20-ton
truckloads per day, 5 days per week. Factors to be considered with respect to
implementation time include:

Pretreatment requirements.
Disposal facility acceptance limitations.
Prevailing weather conditions.

5.2.4.4 Long-Term Effectiveness and Permanence

The off-site disposal alternative offers a high level of long-term effectiveness and
permanence for the PICCO site through physical removal of landfilled waste materials.

5.2.4.5 Overall Protection of Human Health and the Environment

Overall protection of human health under the excavation/off-site disposal involves
consideration of the trade-off between short-term effectiveness concerns versus the long-
term benefits of physical removal of contaminated materials from the site. Substantial short-
term effectiveness limitations have been noted, including fugitive air emissions, heavy truck
traffic impacts, runoff concerns, and management of groundwater encountered during
excavation activities. These limitations arise based mainly on two factors: the substantial
volume of material potentially requiring excavation and the high percentage concentration
levels of volatile and semivolatile aromatic compounds present in the waste material.
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Site access and local road conditions are likely incapable of managing the
heavy truck traffic associated with this alternative without substantial road
improvements. In particular, the site access road is relatively steep and in
poor condition for heavy truck traffic.

Coordination of landfill excavation work under a containment dome may be
difficult due to space limitations and air quality concerns within the dome.

Excavation within the landfill may be difficult to achieve due to the required
depth (30 ft) combined with the safe angle of repose required for open-faced
excavation (typically a 3:1 slope). A complicating factor would be the
presence of groundwater within the landfill.

5.2.4.8 Costs

The capital cost items identified under the excavation/off-site disposal alternative include:

• Access controls.

Site fence upgrade
Property deed notation
Groundwater/land use restrictions

• Site preparation.

Sanitary sewer relocation
Lower dike upgrade
Wetland investigation
General site clearing/grubbing
Access road upgrade
Run-on diversion/run-off controls

• Excavation of landfill materials.

• Site restoration (backfill, grading, seeding, etc.).

• Transportation and off-site disposal of excavated materials.

• Field evaluation program and potential skimmer-type recovery well system for
non-aqueous phase product recovery from Pittsburgh Coal.

• Replacement of existing oil/water separator.

1325WG.S5 :'- - - - - - - - 5-109 5/15/91

~ t v v - - - " If?303!S3





Table 5-14

Estimated Order of Magnitude Cost Summary for Alternative 4 -
Excavation/Offsite Disposal

CAPITAL
Access Controls

Fence System Upgrade

Property Deed Notation

Groundwater/Land Use Restrictions

Subtotal - Access Controls
Site Preparation

Wetlands Investigation

Sanitary Sewer Relocation

Lower Dike Upgrade

Clearing/Grubbing

Access Road Upgrade

Run-on Diversion/Run-off Controls

Subtotal - Site Preparation
Material Excavation

Excavation

Dust/Vapor Controls (Inflatable Dome)

Subtotal - Material Excavation
Site Restoration

Backfill Excavated Soils

Site Grading

Seeding, Mulching

Erosion and Sediment Controls

Subtotal - Site Restoration
Transportation and Disposal of Excavated Materials

Transportation to Residual Waste Facility3

Disposal at Residual Waste Facility3

Quantity

5,000 L.F.

L.S.

L.S.

L.S.

L.S.

10,000 yd2

1,200 yd2

L.S.

92,000 yd3

L.S.

69,000 yd3

10,000 yd2

10,000 yd2

L.S.

4,600 loads

137,000 tons

Unit Cost
($/Unit)

18/L.F.

I/yd2

16/yd2

15/yd3

12/yd3

I/yd2

I/yd2

1,100/load

55/ton

Total Cost
($)

90,000

3,000

0

93,000

10,000

25,000

50,000

10,000

19,000

20,000

134,000

1,380,000

2,500,000

3,880,000

828,000

10,000

10,000

10,000

858,000

5,060,000

7,535,000
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Table 5-14

Estimated Order of Magnitude Cost Summary for Alternative 4 -
Excavation/Offsite Disposal

Total Estimated Capital Cost

OPERATING AND MAINTENANCE

Leachate Collection/Treatment

Skimmer Well Network

Site Monitoring

Groundwater

Seeps

Stream

Residential Wells

QA/QC Samples (10%)

Labor

Subtotal - Site Monitoring
Fence Maintenance (5% of installed cost)

Total Estimated Annual O&M Cost

Present Worth of Annual O&M Cost
(30 years @ 5% interest rate with 5%
inflation gradient factor)

TOTAL ESTIMATED PROJECT COST

Quantity

L.S.

32/yr

12/yr

6/yr

3/yr

6/F

118 hrs

Unit Cost
($/Unit)

400/sample

400/sample

400/sample

400/sample

400/sample

30/hr

Total Cost
($)

23,824,000a-
298,525,000b

40,000

12,800

4,800

2,400

1,200

2,400

3,600

27,200

4,500

72,000

1,714,000

25,538,000"-
300,239,000b

a Lower end of range represents disposal as a residual (non-hazardous) waste with no pretreatment required.
b Higher end of range represents disposal as a hazardous waste requiring extensive pretreatment (RCRA incinerator)

to meet land disposal restrictions.
c Percentage applied to direct capital cost subtotal minus transport and disposal costs.
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.5 Alternative 5; Excavation/Thermal Treatment
5.2.5.1 Description

The excavation/thermal treatment alternative involves a series of on-site remedial measures
designed to achieve the remedial action objectives in Subsection 1.2.2 via:

• Excavation of the landfill-related materials for thermal treatment.

• Institutional controls to limit access and future site use.

• Collection/treatment of landfill leachate to address potential groundwater
contamination.

• Replacement of the oil/water separator with an enclosed unit to prevent
uncontrolled air emissions.

• Retention of identified potential private water supply actions and controls as
a contingency measure if future conditions warrant such a response action.

• Periodic site monitoring.

The treated material would be backfilled on-site, covered, and revegetated. The representa-
tive thermal treatment device is a rotary kiln incinerator. Because of the volume of material
involved, use of a transportable incinerator is assumed. The land area requirements for a
transportable incinerator (including support services) are approximately 2 acres. As noted
in the site model, the site is located in a steeply sloped narrow valley. The only available
flat area on the site which can meet the incinerator space requirements is the landfill itself.
As this is not practical since the landfill is to be excavated under this alternative, an
alternate set-up area is required. Therefore, due to the limited land availability at the site,
it is assumed that the incinerator will be set up at the local Hercules Jefferson plant located
approximately 4/5-mile away.

Table 5-15 provides a summary of Alternative 5. The main features of this alternative are:

• Landfill materials (soil cover, waste materials, underlying soils, dike, soils
located between the dike and the interceptor trench, and the interceptor
trench) would be excavated, dewatered as required, and transported to the
local Hercules plant for processing in a transportable rotary kiln incineration
system.

132SWG.S5 • - " • ' iJ^ll&llfiO 5/15/91





• After excavation, site restoration (backfill, addition of soil cover, grading,
seeding, etc.) will be performed. Treated material will be utilized as a backfill
source. Testing of the treated material to confirm its suitability as a backfill
source would be performed as required.

• Excavation activities will involve encountering groundwater. This collected
water will require removal. This water will preferably be placed into the
existing leachate collective/treatment system for disposal. If not, it will be
either thermally treated through processing through the incinerator system or
properly disposed of off-site.

• Due to the high percentage level of both volatile and semivolatile organic
contaminants present in the waste material, excavation activities can result in
significant air emission impacts. Therefore, staged excavation of the landfill
is assumed under a flexible containment structure (i.e., a self-supporting or
inflatable dome) complete with air emissions controls.

• Based on the results of additional field evaluations to confirm their viability
and design, skimmer-type recovery wells would be placed around the
perimeter of the landfill down-dip in the Pittsburgh Coal to recover non-
aqueous phase floating product (refer to the discussion under Subsection 5.2.3
for development rationale). A series of 20 test borings will be installed into
the Pittsburgh Coal water table at approximately 30-ft-intervals along the
landfill perimeter, as previously indicated on a preliminary basis in Figure 5-3.
At those locations where a free product floating layer is encountered, the test
borings would be converted to skimmer wells. It is preferable that the wells
penetrate open mine voids, as the RI results indicate the mine voids to be a
preferred contaminant migration pathway. In addition, Monitoring Well
TW-2, which was found to contain free product during the RI, would be
converted into a skimmer well and Monitoring Well TW-14 would be
evaluated further to determine viability for skimmer well conversion. Non-
aqueous product would be collected from the skimmer wells either manually
or via use of skimmer pumps, as appropriate. Collected non-aqueous product
would be reclaimed as a fuel at the local Hercules plant industrial boilers in
accordance with the ACHD permit and other regulatory requirements. The
skimmer system would operate until the floating layer diminishes to the point
where is no longer practical to continue operation.

• Implementation of a 30-year limited site monitoring program as shown earlier
in Table 5-12. In addition, it is proposed to drill an exploratory borehole into
the deep bedrock at two downgradient off-site locations yet to be determined.
The results of the RI indicated that the deep bedrock zone under the site
does not act as a groundwater aquifer. The proposed exploratory program
will investigate the viability of this zone to act as an aquifer at off-site
locations. If significant groundwater is encountered at each location, the
boreholes will be converted to deep bedrock monitoring wells (otherwise, the
boreholes will be sealed with grout). These wells would then serve as
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Figure 5-4 illustrates the layout of a typical rotary kiln incineration system. Excavated
materials would be placed in a staging area for subsequent feeding into the rotary kiln for
processing. Generated organic-free ash along with dust from air pollution control devices
would be stockpiled for subsequent on-site disposal. Testing of the ash and dust would be
performed as required to verify its acceptability for on-site backfilling. Scrubber waters
generated from the air emissions control system would either be sprayed back onto the feed,
used for ash cooling, or discharged to the local POTW in accordance with the Hercules
WESA POTW discharge permit.

It should be noted that targeted soils would be expected to have a low Btu value and a high
ash content. Testing of the waste material revealed it to also have a low Btu value (3,000
Btu/lb) and a high moisture content (44% on average). Therefore, incineration of the waste
and soils will be difficult, requiring substantial auxiliary fuel. To reduce auxiliary fuel
requirements, dewatering of the waste material may be attempted utilizing conventional
methods such as vacuum filters, filter presses, or belt filters. However, it is questionable if
the moisture content can be further reduced below 44%. Treatability testing may be
required to assess the feasibility of dewatering the waste materials.

As this alternative entails incineration, it is assumed that the following action-specific
ARARs would be met under actual implementation:

• Federal and state incineration and residue disposal regulations (Subsections
2.3.1.3 and 2.4.1). Hazardous waste incineration regulations would apply to
materials that exceed the TCLP criteria.

• State and local air emission standards (Subsections 2.4.4 and 2.5.2).

5.2.5.2 Compliance with Applicable Relevant and Appropriate Requirements

Table 5-16 provides an ARAR compliance summary for Alternative 5.
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• Compliance with DOT hazardous material transportation requirements
(Subsection 2.3.6) for off-site removal of recovered non-aqueous product.

• Provision is made for conducting a formal wetlands survey to determine the
potential applicability of wetlands regulations. Such regulations may apply if
identified wetlands will need to be filled in as part of this remedial
alternative.

• Compliance with state and local stormwater management requirements given
under Subsections 2.4.6 and 2.5.3, respectively.

In addition, it should be noted that under Alternative 5, the TBC criteria/guidance of
Pennsylvania's groundwater remediation policy (cleanup to background or non-detectable
levels) identified under Subsection 2.6 will not be met. However, as provided for in the
policy statement, an evaluation is put forth under Appendix A indicating the technical
infeasibility of meeting the background/non-detect criteria. In any event, as TBCs are not
ARARs, not meeting this TBC does not affect the remedial alternative evaluation criteria
of ARAR compliance.

5.2.5.3 Short-Term Effectiveness

During implementation of the excavation/treatment alternative, identified areas of concern
include:

• Fugitive air emissions - Due to the high percentage level of volatile and semi-
volatile aromatic hydrocarbons present in the waste material, excavation
activities, particularly within the landfill, could result in significant air
emission impacts. These impacts can be both health-related and nuisance-
related. The odor threshold for the waste is very high. Situations can arise
whereby levels are below human health standards but still create odor
problems. To help address this issue, it is proposed that staged excavation of
the landfill be accomplished under a flexible containment structure (i.e., a
self-supporting or inflatable dome) complete with air emission controls.
Utilization of additional dust and vapor control technologies would also help
reduce potential emissions. On-site personnel would be required to wear
proper respiratory protection, potentially Level B (self-contained breathing
apparatus), due to the high concentration levels noted in the waste.

In addition, air emission impacts can potentially occur during truck transport
off the site, particularly with respect to the residential area along Stilley
Avenue. Air tight transport vehicles would be required to address this
concern. Finally, air emissions impacts would arise during off-loading of
materials and stockpiling/processing of materials through the incineration
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5.2.5.5 Overall Protection of Human Health and the Environment

Overall protection of human health under the excavation/thermal treatment involves
consideration of the trade-off between short-term effectiveness concerns versus the long-
term benefits of thermal destruction of organics present in materials targeted for treatment.
Substantial short-term effectiveness limitations have been noted, including fugitive air
emissions, heavy truck traffic impacts, impacts on Hercules plant workers and operations,
runoff concerns, and management of groundwater encountered during excavation activities.
These limitations arise based mainly on two factors: the substantial volume of material
potentially requiring excavation and the high percentage concentration levels of volatile
aromatic compounds present in the waste material.

Balanced against these limitations are the benefits offered by thermal destruction of organics
present in materials targeted for treatment, particularly the waste material. However, the
benefits are tempered by the fact that the baseline RA indicated that:

• Since the waste material is located under an existing soil cover averaging 6 ft
in thickness, direct exposure is not considered likely.

• Overall, the results for the site did not indicate a current significant or
substantial human health risk.

Based on consideration of the above, the possibility exists that the excavation/thermal
treatment option may offer less overall protection of humari health and the environment
than no action at all.

5.2.5.6 Reduction of Toxicity, Mobility, and Volume of Contaminants

This alternative offers the maximum reduction in the toxicity, mobility, and volume of
contaminants via complete destruction of organics in the targeted materials.
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5.2.5.8 Costs

The capital cost items identified under the excavation/thermal treatment alternative include:

• Access controls.

Site fence upgrade.
Property deed notation.
Groundwater/land use restrictions.

• Site preparation.

Wetland investigation.
Sanitary sewer relocation.
Lower dike upgrade.
General site clearing/grubbing.
Access road upgrade.
Run-on diversion/run-off controls.

• Excavation of landfill materials.

• Treatment of excavated materials via rotary kiln incineration.

• Site restoration (backfill, soil cover, grading, seeding, etc.).

• Field evaluation program and skimmer-type recovery well system for non-
aqueous phase product recovery from the Pittsburgh Coal.

• Replacement of existing oil/water separator.

• Exploratory borehole program with potential installation of two additional
deep bedrock monitoring wells.

• Abandonment of deep bedrock Monitor Wells TW-5 and TW-6 via sealing
with grout.

Operating and maintenance cost items identified under this alternative consist of:

• Leachate collection/treatment.
• Site monitoring.
• Perimeter fence maintenance.

111303183
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Table 5-17

Estimated Order of Magnitude Cost Summary for Alternative 5 -
Excavation/Thermal Treatment

CAPITAL
Access Controls

Fence System Upgrade

Property Deed Notation

Groundwater/Land Use Restrictions

Subtotal - Access Controls
Site Preparation

Wetland Investigation

Sanitary Sewer Relocation

Lower Dike Upgrade

Clearing/Grubbing

Access Road Upgrade

Run-on Diversion/Run-off Controls

Subtotal - Site Preparation
Material Excavation

Excavation

Dust/Vapor Controls (Inflatable Dome)

Subtotal - Material Excavation
Site Restoration

Backfill Incinerator Ash

Site Grading

Site Capping Over Ash Disposal Site (18" thick)

Seeding, Mulching

Erosion and Sediment Controls

Subtotal - Site Restoration
Treatment of Excavated Materials

Transportation to Local Hercules Plant

Quantity

5,000 L.F.

L.S.

L.S.

L.S.

L.S.

10,000 yd2

1,200 yd2

L.S.

92,000 yd3

L.S.

64,000 yd3

10,000 yd2

10,000 yd2

10,000 yd2

L.S.

4,600 loads

Unit Cost
($/Unit)

18/L.F.

I/yd2

16/yd2

15/yd3

6/yd3

I/yd2

10/yd2

I/yd2

100/load

Total Cost
($)

90,000

3,000

0

93,000

10,000

25,000

50,000

10,000

19,000

20,000

134,000

1,380,000

2,500,000

3,880,000

384,000

10,000

100,000

10,000

10,000

514,000

460,000

1323-ad )- - - .
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Table 5-17

Estimated Order of Magnitude Cost Summary for Alternative 5 -
Excavation/Thermal Treatment

Skimmer Well Network

Site Monitoring

Groundwater

Seeps

Stream

Residential Wells

QA/QC Samples (10%)

Labor

Subtotal - Site Monitoring
Fence Maintenance (5% of installed cost)

Total Estimated Annual O&M Cost

Present Worth of Annual O&M Cost
(30 years @ 5% interest rate with 5%
inflation gradient factor)

TOTAL ESTIMATED PROJECT COST

Quantity

L.S.

32/yr

12/yr

6/yr

3/yr

6/F

118 hrs

Unit Cost
($/Unit)

400/sample

400/sample

400/sample

400/sample

400/sample

30/hr

Total Cost
($)
40,000

12,800

4,800

2,400

1,200

2,400

3,600

27,200

4,500

72,000

1,714,000

92,597,000-
174,797,000

Percentage applied to direct capital cost subtotal minus transportation/treatment cost.
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52.6 In Situ Biodegradation Treatment
5.2.6.1 Description

The in situ biodegradation treatment alternative involves a series of on-site remedial actions
designed to achieve the remedial action objectives defined in Subsection 1.2.2 via:

• In-place biological treatment of landfilled waste material.

• Institutional controls to limit access and future site use.

• Collection/treatment of landfill leachate to address potential groundwater
contamination.

• Replacement of the oil/water separator with an enclosed unit to prevent
uncontrolled air emissions.

• Retention of identified potential private water supply actions and controls as
a contingency measure if future conditions warrant such a response action.

• Periodic site monitoring.

Table 5-18 provides a summary of Alternative 6. The main features of this alternative are:

• A network of injection points or infiltration galleries would be established in
the landfill area. An aqueous mixture of introduced microbes (if required),
nutrients, (nitrogen, phosphorus, and trace metals), and oxygen source
(typically hydrogen peroxide) would be injected (or infiltrated) into the area.
The flow of water would contact targeted materials, promoting microbial
degradation of organic compounds. Groundwater recovery (utilizing recovery
wells and/or the interceptor trench) may be used to utilize the existing
groundwater as the liquid medium for supplying the microbes, nutrients, and
oxygen sources. Figure 5-5 provides a schematic of a typical in situ
biodegradation system which utilizes an infiltration gallery to introduce the
microbe/nutrient/oxygen source mixture.

• Based on the results of additional field evaluations to confirm their viability
and design, skimmer-type recovery wells would be placed around the
perimeter of the landfill down-dip in the Pittsburgh Coal to recover non-
aqueous phase floating product (refer to the discussion under Subsection 5.2.3
for development rationale). A series of 20 test borings will be installed into
the Pittsburgh Coal water table at approximately 30-ft-intervals along the
landfill perimeter, as previously indicated on a preliminary basis in Figure 5-3.
At those locations where a free product floating layer is encountered, the test
borings would be converted to skimmer wells. It is preferable that the wells
penetrate open mine voids, as the RI results indicate the mine voids to be a
preferred contaminant migration pathway. In addition, Monitoring Well
TW-2, which was found to contain free product during the RI, would be

1325WG.S5 = 5-145
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• Lower dike upgrade to address potential problems identified based on the
limited geotechnical analysis performed during the RI (see Subsection 3.2.3
of Part I of the Site Report). Based on this limited analysis, dike regrading
to achieve a 3:1 slope is anticipated to yield an acceptable minimum factor of
safety.

The biological treatment process employs the biodegradable capabilities of natural and/or
augmented microbial populations to degrade or transform the waste organics. In some
cases, organics can be oxidized, under aerobic conditions, to carbon dioxide and water. In
many cases, depending both upon the nature of the contaminants and the type of process,
partial degradation or transformation may be achieved, with some residual organics
remaining in the waste. In most cases, such residuals are of significantly lower toxicity than
the original contaminant, and in many cases can be considered innocuous. Often the
residuals themselves will be further degraded over time. It should be noted that the level
of treatment achievable under Alternative 6 is not completely known at this time.
Treatability testing is required to more accurately define achievable treatment levels. (This
is considered further under the implementability evaluation criterion).

5.2.6.2 Compliance with Applicable or Relevant and Appropriate Requirements

Table 5-19 provides an ARAR compliance summary for Alternative 6.

In terms of ARAR compliance:

• Since the PICCO Resin Landfill closed in 1964 prior to enactment of either
the solid or hazardous waste regulations, these regulations do not strictly
apply as ARARs, except for materials removed from the landfill. As the in
situ biodegradation alternative does not involve removal of any waste material
from the landfill beyond collected landfill leachate, solid or hazardous waste
requirements are not strictly applicable.
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• Management of landfill leachate is currently conducted by permit in
accordance with the CWA national pretreatment standard and WESA POTW
pretreatment requirements (for treatment of the aqueous phase) and ACHD
air pollution and fuel burning requirements (for treatment of the nonaqueous
phase). If the leachate (particularly the non-aqueous portion) qualifies as an
RCRA hazardous waste, management of the non-aqueous phase would be
subject to the following applicable hazardous waste requirements:

Recycling/reclamation ARARs including:

Managing containers in accordance with requirements outlined
in Subsections 2.3.13.6 and 2.4.1.2.6.

Conducting energy recovery in accordance with the final rule
"Burning of Hazardous Waste in Boilers and Industrial
Furnaces" by 31 August 1991, the date that the rule becomes
effective.

Complying with applicable ACHD air pollution regulations
(Subsection 2.5.2).

Generator requirements outlined under Subsections 2.3.1.3.9 and
2.4.1.2.9.

Transporter requirements outlined under Subsections 2.3.1.3.10 and
2.4.1.2.10.

• Review of the RI residential well sampling results indicates that no
corresponding primary drinking water standards (MCLs) for the identified
organic contaminants of concern were exceeded, indicating compliance with
drinking water ARARs for the organic compounds of concern.

• Compliance with OSHA requirements for hazardous waste operations
(Subsection 2.3.5).

• Compliance with DOT hazardous material transportation requirements
(Subsection 2.3.6) for off-site removal of recovered non-aqueous product.

• Provision is made for conducting a formal wetlands survey to determine the
potential applicability of wetlands regulations. Such regulations may apply if
identified wetlands need to be filled in as part of this remedial alternative.

• Compliance with state and local stormwater management requirements given
under Subsections 2.4.6 and 2.5.3, respectively.

In addition, it should be noted that under Alternative 6, the TBC criteria/guidance of
Pennsylvania's groundwater remedial policy (cleanup to background or non-detectable
levels) identified under Subsection 2.6 will not be met. However, as provided for in the
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requirements. In addition, it is possible that microbial activity may mobilize sorbed
contaminants. This can lead to potential impacts if not properly controlled via recovery
and/or interception.

5.2.6.6 Reduction of Toxicity, Mobility, and Volume of Contaminants

As discussed previously, the biological treatment alternative would degrade some wastes
completely, and residuals remaining from incomplete degradation would generally be of low
toxicity. It is possible in certain instances that microbial activity may mobilize sorbed
contaminants. In fact, mobilization of sorbed contaminants is a significant step in the
biodegradative process. During implementation, any mobilized contaminants could be
recaptured and treated in the aqueous phase. TCLP testing could be used to verify that
hazardous constituents would not be mobilized from the final product.

5.2.6.7 Implementability

Two major factors must be considered in evaluating implementability. The first factor is the
biodegradability of the contaminants in the waste matrix, and the second factor is the
waste/soil matrix and site-specific conditions.

Presented below is a general discussion of implementability concerns. Treatability testing
would be required to answer these concerns.

The organic waste constituents at the PICCO landfill site are generally biodegradable under
appropriate conditions. In particular, BTEX compounds are relatively easily degraded, and
process residuals are of little concern. In fact, treatment of BTEX compounds, often
resulting from gasoline spills, is probably the widest application of soils bioremediation to
date. Field and Wojtanowicz state, "...significant amounts of up to 19 different POHCs
(Principle Organic Hazardous Constituents) including: benzene, ...ethylbenzene,
chlorobenzene, and toluene have also been significantly biodegraded." ("Biological
Treatment of Petrochemical Sludges," Field and Wojtanowicz, Remedial Action, Treatment
and Disposal of Hazardous Waste. Proceedings of the Fifteenth Annual Research
Symposium, Feb. 1990).

1325WG.S5 5-165 5/15/91

: . 18303209





suggests that subsurface flushing may not be feasible. Additional data would be required
to definitively address this possibility.

5.2.6.8 Cost

The capital cost items identified under Alternative 6 include:

• Access controls.

Fence system upgrade.
Property deed notation.
Groundwater/land use restrictions.

• Site preparation.

Wetland investigation.
Lower dike upgrade.
Clearing, grading, run-on, and run-off controls.

• In situ biodegradation treatment system.

• Field evaluation program and skimmer-type recovery well system for non-
aqueous phase product recovery from the Pittsburgh Coal.

• Replacement of existing oil/water separator.

• Exploratory borehole program with potential installation of additional deep
bedrock monitoring wells.

• Abandonment of deep bedrock Monitoring Wells TW-5 and TW-6 by sealing
with grout.

Operation and maintenance cost items identified under this alternative include:

• Leachate collection/treatment.
• Site monitoring.
• Perimeter fence maintenance.

Table 5-20 provides a cost estimate summary for Alternative 6. Using a present month
analysis at 5% compound interest over 30 years with a gradient factor of 5% of the total
estimated annual O&M cost, the total present worth estimated cost of the alternative ranged
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Table 5-20

Estimated Order of Magnitude Cost Summary for Alternative 6 -
In Situ Biodegradation Treatment

CAPITAL
Access Controls

Fence System Upgrade

Property Deed Notation

Groundwater/Land Use Restrictions

Subtotal - Access Controls
Site Preparation

Wetland Investigation

Lower Dike Upgrade

Grading/Clearing/Run-on and Run-off Controls

Subtotal - Site Preparation
In Situ Biodegradation Treatment

Skimmer-Type Recovery Well Network

Field Evaluation Program

Skimmer Well Units (Pump, Controls, Housing)

Subtotal - Skimmer-Type Recovery Well
Network
Oil/Water Separator Replacement

Deep Bedrock Exploratory Boreholes/Potential
Monitoring Wells

Abandonment of Bedrock Monitoring Wells TW-5
and TW-6

Subtotal - Direct Capital Cost

Indirect Capital Cost Items
Engineering/Construction Management (15%)a

Mobilization/Demobilization/Site Services (10%)a

Overhead and Profit (15%)a

Quantity

5,000 L.F.

L.S.

L.S.

L.S.

*L.S.

137,000 tons

L.S.

6 units

L.S.

2

2 wells

Unit Cost
($/Unit)

18/L.F.

So/ton-
loo/ton

25,000/unit

12,500/each

2,000/well

Total Cost
($)

90,000

3,000

0

93,000

10,000

50,000

10,000

70,000

6,850,000-
13,700,000

10,000

150,000

160,000

30,000

25,000

4,000

7,232,000-
14,082,000

57,000

38,000

57,000

1323.ad
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• In situ treatment costs (capital and O&M) are assumed to range from $50 to
$100 per ton treated. This range was assumed due to the uncertainties
related with in situ biodegradation and site-specific concerns previously
outlined.

• Treatment volume was assumed at 92,000 yd3 (137,000 tons). This includes
landfill materials (soil cover, waste material, underlying soil, lower landfill
dike, soil located between the dike and interceptor trench, and the interceptor
trench).

• Skimmer well system costs include a field evaluation program and well
installation. The skimmer well system assumed includes a total of 12 skimmer
wells. This is based on 50% conversion of the 20 test borings into skimmer
wells, as well as conversion of TW-2 and TW-14 to skimmer wells. Of these
12 skimmer wells, it was assumed six (50%) would require installation of a
skimmer pump for non-aqueous product recovery. This scenario is assumed
for cost calculation purposes only; actual system design and installation is
subject to the results from the test borings and field evaluations which would
be performed to support remedial design.

• Replacement of the existing oil/water separator assumes installation of a
similar unit self-enclosed to prevent uncontrolled air releases.

• Site environmental monitoring costs were estimated at $27,200 per year based
on the assumed 5-year monitoring program previously presented in Table
5-12. This cost includes sampling and analytical costs; it does not include
reporting costs. This cost also assumes that the two proposed exploratory
borings into the deep bedrock zone will be converted into monitoring wells
and added to the proposed quarterly monitoring program for groundwater
monitoring wells.

• The estimated present worth operating cost for the skimmer well network
assumes a 30-year period. Actual operations will be based on the ability to
recover free product and may be less than 30 years.
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^ste^SS
, Ss 35 S J
- -5̂ -- =̂ T £̂£ ̂ S? ^̂ - ~Ŝ  f̂f
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It should be noted that under each alternative, the TBC criteria/guidance of Pennsylvania's
groundwater remediation policy (cleanup to background or non-detectable levels) identified
under Subsection 2.6 will not be met. However, as provided for in the policy statement, an
evaluation is put forth under Appendix A indicating the technical infeasibility of meeting
the background/non-detect criteria. In any event, as TBCs are not ARARs, not meeting this
TBC does not affect the remedial alternative evaluation criteria of ARAR compliance.

5.3.2 Short-Term Effectiveness

This evaluation criterion involves consideration of community and site personnel protection
and environmental impacts during implementation of remedial actions.

As Alternative 1 involves no further remedial action, this criterion is not applicable. As
Alternative 2 involves limited institutional-based remedial action, implementation would not
entail significant adverse human or environmental impacts. Therefore, Alternative 2 is
judged as exceeding this evaluation criterion. It should be noted that this judgement is
strictly based on the limited nature of remedial action involved in implementing this
alternative.

Comparative analysis of the remaining four alternatives indicated that:

• Alternative 6 offers a moderate relative degree of short-term effectiveness.
The non-intrusive nature of the in-situ biodegradation remedial action
proposed is conducive to minimizing short-term impacts. However, due to the
high concentrations involved, particularly in the waste material, biological
treatment is likely to be an extended process. Thus, the potential for
undesirable impacts increases with extended treatment requirements. In
addition, it is possible that microbial activity may mobilize sorbed
contaminants. This can lead to potential impacts if not properly controlled
via recovery and/or interception. Overall, this alternative was judged as
meeting the evaluation criterion.

• Alternative 3 offers a high relative degree of short-term effectiveness. As the
alternative does not involve intrusive activities into the landfill, little if any
implementation impacts will occur with respect to waste material concerns.
Overall, this alternative was judged as exceeding the evaluation criterion.

• Alternatives 4 and 5 offer a low relative potential degree of short-term
effectiveness due to the intrusive activities into the waste material proposed
under this alternative. Concerns center around potential fugitive air emissions
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more accurately define achievable treatment levels. The ability to treat in-
place a highly variable waste and soil material matrix in the landfill must also
be demonstrated. (This is considered further under the implementability
evaluation criterion.) Overall, all three alternatives were judged as exceeding
this evaluation criterion.

5.3.4 Overall Protection of Human Health and the Environment

This evaluation criterion involves consideration of the overall protection of human health
and the environment. The overall assessment of protection draws on the assessments
conducted for other evaluation criteria, particularly long-term effectiveness and permanence,
short-term effectiveness, and compliance with ARARs.

Comparative analysis of the six alternatives indicated the following:

• Alternatives 1 and 2 offer the lowest degree of overall protection. Alternative
1, no action, can be quantitatively evaluated through the baseline risk
assessment presented in Part II of the Site Report. The baseline RA results
indicated potential concerns with • carcinogenic human health risks and
ecological risks (based on potential chronic toxicity identified for aquatic
invertebrates in the unnamed site stream). Alternative 2, limited action, seeks
to reduce human health risks via access restrictions to limit potential future
exposure of human receptors. However, as with the no action alternative,
remediation via containment and/or treatment is not proposed under this
alternative. Overall, both alternatives were judged as having potential
limitations with this evaluation criterion.

• Alternatives 4 and 5 also offer a relatively low degree of overall protection.
This determination was arrived at due to short-term effectiveness concerns
relative to intrusive excavation of waste material present in the landfill
(fugitive VOC emissions, heavy truck traffic impacts, local residential area
impacts, and safety concerns with respect to material transfer to either a
disposal facility or to the local Hercules plant). Long-term effectiveness and
permanence benefits relative to physical material removal (Alternative 4) or
thermal destruction of organics (Alternative 5) are tempered due to the fact
that the existing landfill cap already prevents direct waste contact and the
baseline RA did not indicate a current significant or substantial human health
risk. Therefore, the potential exists that Alternatives 4 and 5, which involve
waste material excavation, may offer less overall protection of human health
and the environment than the no action alternative. Overall, both alternatives
4 and 5 were judged as having major limitations with respect to the evaluation
criterion.

• Alternatives 3 and 6 both offer a high degree of overall protection.
Alternative 3 offers protection via engineered controls to upgrade the existing
landfill unit to address the potential contaminant pathways via effective
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5.3.6 Implementability

This criterion establishes the technical and administrative feasibility of implementing an
alternative. As Alternative 1 involves no further remedial action, this criterion is not
applicable. As Alternative 2 involves limited institutional-based remedial action,
implementation would not entail significant efforts. Therefore, Alternative 2 is judged as
exceeding this evaluation criteria. It should be noted that this judgement is strictly based
on the limited nature of action involved in implementing this alternative.

Comparative analysis of the remaining four alternatives indicated the following:

• Alternative 3 (closure) offers a relatively high degree of implementability.
Under this alternative, the existing landfill unit is utilized with upgrading
provided by a multilayer cap system and leachate recovery systems
(interceptor trench for downslope soils and a potential skimmer-type recovery
well network for the Pittsburgh Coal) to address identified potential
contaminant migration pathways. Overall, this option was judged as exceeding
the evaluation criterion.

• Alternatives 4 and 5 offer a relatively low degree of implementability.
Concerns with this alternative center on excavation of targeted materials with
subsequent transport to an off-site disposal facility (Alternative 4) or to the
local Hercules plant for treatment by a transportable incinerator (Alternative
5). Based on a worst case scenario with respect to targeted materials (92,000
yd3), this would involve transport of approximately 4,500 20-yd3 loads. This
would involve significant impacts on the local road network and raise safety
concerns with material transport. Additional concerns are raised with respect
to the ability to excavate the landfill and adequately address air quality
concerns. Overall, both alternatives were judged to have major limitations
associated with this evaluation criterion.

• The implementability of Alternative 6 cannot be adequately evaluated without
a treatability study. Concerns were raised in regard to the high contaminant
concentrations present in the waste material, the biodegradation rate for BNA
compounds such as naphthalene, and the waste/soil matrix. These factors will
all affect the rate and effectiveness of in situ biodegradation proposed under
this alternative. In addition, there is some uncertainty with respect to the
ability to treat in-place a highly variable waste/soil mixture in the landfill. In
general, the organic waste constituents present at the site are biodegradable
under appropriate conditions. However, based on the concerns cited,
implementability for this alternative was judged to have potential major
limitations, pending further investigation.
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APPENDIX A

FEASIBILITY EVALUATION FOR REMEDIATION OF GROUNDWATER
AT THE PICCO RESIN LANDFILL SITE

In order to evaluate the feasibility for remediation of affected groundwater in the
site area, the following areas of concern are individually addressed below:

• Exploratory Drilling Program
* Hydraulic Conditions
• Recovery/Treatment System Requirements
• Potential Mine Subsidence
• Natural Remediation Processes

During this feasibility evaluation, the mechanics of groundwater recovery from
existing mine voids in the Pittsburgh Coal (the primary site concern with respect
to groundwater) was evaluated. The following assumptions were made as part of
this evaluation:

• The Pittsburgh Coal mine voids located in the site area are
hydraulically connected.

• Coal left in place (in the form of pillars or barrier walls) has minimal
influence on water movement within the mine. Mine voids are
assumed to be interconnected by mine drifts, or other types of mine
openings.

• The Pittsburgh Coal underclay is continuous and acts as an
impermeable layer below the Pittsburgh Coal groundwater.

• Recognized mining methods of the time (room and pillar mining)
typically resulted in 50% of the coal being left in place as pillars.

• The area of the dissolved phase plume, calculated from the
approximate extent of dissolved phase contamination shown on
Figure A-l, is estimated to be 1.3 million square feet.
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where:
R = Radius of the capture zone
Q = Pumping discharge rate
b = Saturated thickness of the aquifer
K = Hydraulic Conductivity
i = Hydraulic Gradient

For the Pittsburgh Coal, the following values were used to estimate the capture
zone within mine voids:

Q = 50 GPM, 100 GPM and 200 GPM
b = 3 feet
K = 13,400 ft/day (The upper range for cavernous carbonate rocks (Heath,

1982)
i = 0.017 (Calculated from the Pittsburgh Coal groundwater flow map

(WESTON PJ Rpt., 1991).)

Based on the assumptions above, the following capture zones were estimated for
different pumping rates within mine voids in the Pittsburgh Coal:

Table A-l
Capture Zone Summary

Pumping Rate

50 GPM
100 GPM
200 GPM

Estimated Capture
Zone Diameter

4.5 feet
9.0 feet
18 feet

Due to the difficulty in creating a significantly large cone of depression in an
environment with essentially open-channel flow, it will be very difficult or
impossible to create a hydrologic barrier to groundwater flow in. the Pittsburgh
Coal. The lowering of the water table in the area of a recovery well field would
be offset by recharge from adjacent areas. Even at a relatively close recovery well
spacing of 50 feet, complete control and recovery of groundwater flow would not
be attained, assuming complete interconnection of mine voids, due to the small
cone of depression for each well. Some contaminated water would continue to
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approximately 2,000 to 3,500 GPM (or 3 million to 5 million gallons of
groundwater per day) which would need to be treated.

A preliminary groundwater treatment schematic is provided in Figure A-2.
Extensive three-phase treatment would be required which would involve the
following sequential steps:

• Oil and Suspended Solids Removal - In this initial treatment step, an
oil/water separator would be utilized to separate out "oil" (non-
aqueous product) present in the recovered groundwater. The oil
would be reclaimed as a fuel in the local Hercules plant boilers under
the existing ACHD permit. The separator can also serve to remove
suspended solids as a bottom sludge from the separator. To prevent
uncontrolled air releases of volatile organic compounds, the oil/water
separator utilized would be a self-enclosed system.

• Iron, Manganese, and Sulfide Removal - Prior to treatment for
organic removal, iron and manganese will need to be removed to
prevent potential fouling of the air stripping column and granular
activated carbon (GAC) unit. Total iron levels ranging from 0.7 to
189 mg/L were noted in groundwater samples from the Pittsburgh
Coal, while total manganese levels varied from 0.2 to 4.5 mg/L.
Fouling of stripper columns and/or GAC units becomes a concern at
total iron and manganese levels above 1 to 5 mg/L. Removal of iron
and manganese involves oxidation to produce precipitants which are
subsequently removed in a filtration or clarification step.

Oxidation can be performed via either chemical or air addition. Air
addition, as typically practiced in an open-tower type aerator, is not
applicable as volatile organics would be released in an uncontrolled
fashion. Chemical addition involves one of oxidants, principally
chlorine or potassium permanganate. Chlorine would be a preferable
choice as in addition to iron and manganese oxidation, it will provide
for oxidation of odorous sulfides to non-odorous sulfates, and will
provide disinfection action to niinimize potential biological growth
in subsequent treatment phases. Removal of oxidized precipitants
can be performed either via filtration or clarification. Due to the
high iron levels present, direct filtration of the resultant precipitant is
likely not viable. Instead, a clarification unit, such as a lamella
separator, would be more appropriate.
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• Organics Removal - In this final step, organics (principally BTEX
and PAH compounds) would be removed via a packed-bed air
stripping column (principally for removal of volatile organics such as
BTEX) followed by a GAC unit (principally for removal of less
volatile PAH compounds). This air stripping step would result in air
emissions which would need to be treated by an emissions control
device (such as vapor-phase GAC or a thermal oxidizer) prior to
release to the atmosphere.

From this treatment train, the following residual streams will be produced requiring
disposal:

• Sludge removed from the oil/water separator and from the clarifier
unit will, after dewatering to remove excess water, require disposal.
Depending upon the results of TCLP testing of the sludge, it may
require disposal as a RCRA hazardous waste. A significant amount
of sludge would be expected to be produced from this treatment train.

• Spent GAC (liquid-phase and potentially vapor-phase) will require
periodic disposal.

It would also be necessary to either reinject the treated groundwater into the mine
voids or discharge the water to a surface water body. Discharge to either the small
unnamed site stream or to the local POTW would probably not be possible due
to the large flow.

This type of groundwater recovery system would involve a large network of piping
and pumping stations as well as a groundwater treatment plant near the residential
area above the existing plume. In addition to the installation and operation of such
a system, it would also be necessary to perform regular maintenance on the
recovery wells in order to maintain the efficiency of the recovery system and to
prevent fouling of pumps and wells by bacteria and inorganic precipitates,
particularly iron. Given the natural poor quality of groundwater in coal seams
(high in dissolved solids and metals), an intensive maintenance program would be
required.

A.4 Potential Mine Subsidence

Another potential problem which could be created by active groundwater recovery
from the Pittsburgh Coal is the possibility of inducing mine subsidence which could

HERCUL-7/APP-AJRPT Al-9

183032*7





f DESQNOSOTSJLTJWTS

samples downgradient of the plume generally did not detect landfill related
constituents, it is assumed that the organic contaminants downgradient of the site
are being adsorbed by the coal left in place and biodegraded at a rate which has
allowed natural restoration of the groundwater to occur. This attenuation of the
dissolved phase organic constituents by biodegradation and adsorption to coal has
apparently resulted in a contaminant plume which is assumed to be at dynamic
equilibrium. In other words, it is likely that movement of the leading edge of the
plume further downgradient is not occurring due to natural processes which remove
these trace levels of contaminants from the groundwater. An ongoing monitoring
program for the downgradient seeps is necessary to confirm this condition.

A.6 Summary

Research has indicated that restoration of groundwater to background conditions
is very difficult and sometimes impossible. In 19 case studies documented by
USEPA, only two of the sites appeared to be approaching aquifer restoration
(USEPA, 1989). These two sites are in relatively simple hydrogeologic settings
and the adequacy of the site characterization is questionable (USEPA, 1989). In
a complex hydrogeologic environment, such as the mined Pittsburgh Coal, many
factors work against of groundwater by pump and treat methods restoration. These
include the problems with establishing a capture zone (discussed above), desorption
of chemical constituents from the coal and clay and the existence of free phase
product within the mine voids. In one of the USEPA case studies, for example,
contaminant concentrations decreased during a six year pump and treat program,
from in excess of 15 ppm total VOC to less than 0.1 ppm total VOC. After the
recovery system was turned off, however, the contaminant concentrations steadily
increased to concentrations in excess of the initial maximum concentrations,
apparently due to the presence of free phase product and desorption of
contaminants from the aquifer (USEPA, 1989).

This case study illustrates the problems in attempting complete aquifer restoration
in a complex aquifer with free phase product. These data indicate that plume
containment and contaminant mass reduction are more realistic (and attainable)
objectives in complex hydrogeologic settings such as mined the Pittsburgh Coal
aquifer.

In addition to the technical difficulty of attempting to recover groundwater from
open mine voids, the installation of literally hundreds of exploratory borings and
over 50 recovery wells and the maintenance of such an extensive well field would
have a significant negative ecological impact upon surface environment in the
residential area downgradient of the site.

HERCUL-7/APP-AJOT ' Al-11





TABLE A-2

Summary of Background Groundwater
Quality in the Pittsburgh Coal

Parameter

Aluminum
Chromium
m/vi
Iron

Manganese

Background
Well
TW-15
(ug/L)

15,000

121
32,300
1,830

Maximum
Contaminant Level

(MCL)
(ug/L)

N/A

100
N/A

N/A

Secondary
Maximum

Contaminant Level
(SMCL)
(ug/L)

200

N/A

300
50
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