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Declaration for the Record of Decision

Fultz Landfill
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Statement of Basis and Purpose

This decision document presents the selected remedial action for the Pultz
Landfill site, in Byesville, Ohio, which was chosen in accordance with the
requirements of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (C2RCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA) and, to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This
decision document explains the factual and legal basis for selecting the remedy
for this site. This decision document is based on the administrative record
for this site.

The Ohio Environmental Protection Agency (OEPA) concurs with the selected
remedy. The information supporting this remedial action decision is contained
in the administrative record for this site.

Assessment of the Site

Actual or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this Record of
Decision (ROD), may present an imminent and substantial endangerment to public
health, welfare, or the environment.

Description of the Selected Reaedv

The selected remedial action for the Fultz Landfill site addresses the source
of contamination by containing the landfill contents and treating contaminated
groundwater and leachate. This is the first and final remedy for the Fultz
Landfill site. The major components of the selected remedial action include:

• Institutional controls will be sought to reduce exposure to site
contaminants through legal restrictions. In the event that institutional
controls are not implemented, the selected remedial action will be re-
evaluated to determine if additional actions should be implemented to
ensure that the remedy is permanent and effective on a long term basis.

• Site fence approximately 10,000 feet in length, to reduce direct exposure
to surf MM contamination.

• Alternates*water supply for downgradient residential wells if found to
present ea unacceptable risk, attributed to the site.

• Long term monitoring of air, surface and ground water, leachate, and
sediments.

• Subsurface structural supports for mine voids, to prevent cap damage by
subsidence, and reduce bedrock fracturing between the landfill and coal
mine aquifer.

• Surface water and sediment controls to eliminate standing water and
divert runoff away from the landfill.

• Berm and multi-layer cap to reduce infiltration, prevent erosion, and
reduce human and environmental health risks from direct contact with
contaminated materials.



Leachate) collection system to reduce the principal risk by removing
leachatety which is currently flowing from the landfill at approximately 2
gallons per minute (CPM).
Extraction well system to reduce the principal risk by intercepting
contaminated groundwater migrating from the landfill through the shallow
aquifer and into the coal mine aquifer.

On-site water treatment system to economically treat six million gallons
of contaminated groundwater which is currently being produced annually,
and leachate. It will be most cost effective to treat leachate in the
same system used to treat groundwater, rather than haul it off-site.

Discharge of treated water to surface water will be in accordance with
substantive requirements of a National Pollutant Discharge Elimination
System (NPDES) permit.

Wetlands replacement plan which will restore the ponds and surrounding
habitat disturbed during remedial action activities.

Declaration of Statutory Deter

The selected remedy is protective of human health and the environment, compliM
with Federal and State requirements that are legally applicable or relevant ead
appropriate to the remedial action, and is cost-effective. This remedy
utilizes permanent solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable, and it satisfies the statutory
preference for remedies that employ treatment that reduce toxicity, mobility,
or volume as their principal element.

Because this remedy will result in hazardous substances remaining on site above
health-based levels, a review will be conducted within five years after
commencement of remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment.
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Lstrator
Date



Table of Contents

Title Page

I. Site Name, Location, and Description....................!

II. Site History and Enforcement Activities.................2

III. Highlights of Community Participation...................4

IV. Scope and Role of Response Action within Site Strategy..5

V. Summary of Site Characteristics......................... 5

VI. Summary of Site Risks...................................8

VII. Description of Alternatives.............................16

VIII. Summary of Comparative Analysis of Alternatives.........29

IX. Selected Remedy.........................................32

X. Statutory Determinations................................36



List of Figures

Figure No. Titla Page No.

Figure 1 Sit* Location Map................................p-1
Figure 2 Sit* Map.........................................F-2
Figure 3 Ideal Coal Mine..................................F-3
Figure 4 Cross-section of Underlying Aquifers.............F-4
Figure 5 Monitoring Hell and Groundwater

Sampling Locations.............................. F-5

Figure 6 Residential Hell Sampling Locations..............F-6
Figure 7* Surface Hater and Sediment Sampling Locations....F-7
Figure 8 Surface Soil Sample Locations....................F-8
Figure 9 Phase I RI Sampling Locations (Air)..............F-9
Figure 10 Alternative 2: Institutional Actions and

Monitoring......................................F-10
Figure 11 Multi-Layer Cap.................................F-ll
Figure 12 Alternative 3: Multi-Layer Cap..................F-12
Figure 13 Alternative 4: Multi-Layer Cap with

Groundwater Extraction and Treatment............F-13

Figure 14 Alternative 5: RCRA Landfill Double Liner
On-Site Landfill................................P-14

Figure 15 Typical Landfill Cross-Section..................P-15
Figure 16 Alternative 61 Multi-Layer Cap with

Subsurface Barrier..............................F-16

ii



Table No.

List of Tables

Title Page No.

Table 1 Summary of Chemicals Detected..................T-l,3
Table 2 Shallow Aquifer Data Summary.....................T-4
Table 3 Downgradient Coal Mine Aquifer Data Summary......T-5
Table 4 Chemical Concentration* in Residential Wells.....T-6
Table 5 Chemical Concentrations Detected in the Byesville

Community Water Supply...........................T-7
Table 6 Phase II Leachate Data Summary...................T-8
Table 7 Leachate Sediment Summary........................T-9
Table 8 Surface Water Data Summary......................T-10
Table 9 Sediment Data Summary........................T-ll,12
Table 10 Wills Creek Surface Water Data Summary .........T-13
Table 11 Wills Creek Sediment Data Summary...............T-14
Table 12 On-Site Surface Soil Data.......................T-15
Table 13 Concentrations of Chemicals Detected in Air.....T-16
Table 14 Slope Factor Health Effects Criteria for Exposure

to Chemicals of Concern.........................T-17
Table 15 RfD Health Effects Criteria for Exposure to

Chemicals of Concern.........................T-18,19
Table 16 Lead Uptake and Blood Lead Level Estimates......T-20
Table 17 Exposures and Risks to Children and Teenagers from

Incidental Direct Contact with Stream A Sediments
.............................................T-21,22

Table 18 Exposures and Risks to Children and Teenagers from
Incidental Direct Contact with Wills Creek Sediment
................................................T-23

Table 19 Exposures and Risks to Children and Teenagers from
Incidental Direct Contact with Soil.............T-24

Table 20 Exposures and Risks to Individuals from the
Ingestion of Groundwater from Off-Site Residential
Wells...........................................T-25

Table 21 Exposures and Risks to Children and Teenagers from
Incidental Direct Contact with Leachate Water...T-26

Table 22 Exposures and Risks to Children and Teenagers from
Incidental Direct Contact with Leachate
Sediments.......................................T-27

Table 23 Exposures and Risks to Nearby Residents from the
Inhalation of Airborne Contaminants.............T-28

Table 24 Exposures and Risks to Hypothetical Resident from
Incidental Direct Contact with Soil.............T-29

Table 25 Exposures and Risks to Future Residents from the
Ingestion of Groundwater from Shallow Aquifer
.............................................T-30,31

Table 26 ExjMures and Risks to Future Residents from the
Inanition of Groundwater from the Deep Mine Aquifer
...............................................T-32

Table 27 ExppMres and Risks to Future Residents from
Inhalation while Showering with Groundwater from
the Shallow Aquifer.............................T-33

Table 28 Exposures and Risks to Future Residents from
Inhalation while Showering with Groundwater from
the Deep Aquifer................................T-34

Table 29 Summary of Uncertainties in the Baseline Risk
Assessment......................................T-35

Table 30 Concentrations of Inorganics in Surface Water from
Stream A and Recommended Maximum Dietary Levels for
Livestock Drinking Water........................T-36

Table 31 Major Conclusions of the Baseline Risk Assessment
..................................... ........T-37,38

Table 32 Cost Estimate Summary for Alternative 4.........T-39

iii



Lilt of Att«'-f"tutT

Attachment No.

Attachment 1 Ohio Environmental Protection Agency - Letter of Concurrence

Attachment 2 Responsivene»« Summary

Attachment 3 Administrative Record Index

IV



Decision Suoiury for the Record of Decision
Fultz Landfill Site, Byesville, Ohio

I. Site Name, Location, and Description

The Fultz Landfill is located in an agricultural and coal mining region of
east-central Ohio, approximately 75 mile* east of Columbus, and is situated in
Jackson Township in the northwest corner of Military Lot 5, Township 1 North,
Range 3 West in Guernsey County, Ohio. The site is about one-half mile
northeast of the corporate limits of Byesville, Ohio, and about one mile
southeast of the interchange of Interstatea 77 and 70, as illustrated on Figure
1. The county's largest city, Cambridge, lies approximately three miles
northwest of the site.

The Fultz Landfill is a privately-owned sanitary landfill where hazardous
industrial wastes were co-disposed with municipal wast*. Closed since 1985,
the landfill was one of two facilities that served the refuse-disposal needs of
Guernsey County. The landfill, illustrated on Figure 2, occupies approximately
30 acres of a 58-acre land tract within Parcel 1 of Military Lot 5. Parcel 1,
prior to 1950, was part of a large farm that comprised approximately 200 acres.
Land use in the vicinity of the site is primarily wooded and pasture to the
south, north and east. To the west, land has been developed for residential
and light industrial use.

The landfill is situated on the north slope of a ridge that overlies a coal
mine in the Upper Freeport Coal seam, which was abandoned prior to 1940. The
north half of the landfill lies in an unreclaimed strip mine in the Upper
Freeport coal seam, where surface mine spoil and natural soils form the
"shallow aquifer." The south half of the landfill lies 25 to 80 feet above an
abandoned, flooded deep mine in the same coal seam. The flooded deep mine
forms an aquifer referred to as the "coal mine aquifer". The City of Byesville
utilizes water from the coal mine aquifer at a location approximately one mile
south of the site. The position of the landfill relative to the deep mine and
the Byesville Plant Number 2 well is presented on Figure 3, which was produced
from the available mine maps and illustrates the intricate pattern of room and
pillar voids in the deep mine.

The site is located on the western edge of the Allegheny Plateau Physiographic
Province, which was originally a low-lying plain of sedimentary rock that has
since undergone uplift and erosion. Topographic relief in Guernsey County
varies by approximately 200 feet. Surface elevations at the Fultz Landfill
site vary from approximately 800 to 900 feet MSL. A high percentage of the
land surface in the vicinity of the site is steeply sloping, with natural
slopes of 10% to 25% occurring on and near the site. Broad flat areas are
found along the Wills Creek flood plain to the west of the site.

The site is located within the Wills Creek drainage basin, a subdivision of the
Muskingum River basin. The total area drained by Wills Creek is approximately
350 square miles. Wills Creek flows northward adjacent to the site and through
the City of Cambridge, which uses the creek as a municipal water supply,
approximately three miles downstream.

The drainage course on the north side of the landfill is designated "Stream A."
Prior to the existence of the landfill, Stream A was interrupted by surface
mining activities, and six ponds were left in unreclaimed mine spoil. These
ponds are numbered 1 through 6 on Figure 2. Pond 1 forms pond 1 and pond 1A
during low precipitation periods. Pond 2 also becomes divided into pond 2 and
pond 2A during low precipitation periods. The six ponds have been classified
as wetlands by the U.S. Army Corps of Engineers. Surface water and leachate
running off the landfill collects in ponds 1, 2, 3 and 6, which border the
north side of the landfill.



The stream located south of the site is designated "Stream B," which drains a
one-square-mile area consisting of farm land and reclaimed strip mines. Stream
B discharges into Wills Creek upstream from the Stream A confluence.

The hydrogeology of the site area is complex due to the underground and surface
coal mining. The groundwater regime generally consists of two hydrogeologic
systems. The first, designated as the shallow aquifer system, consists of
groundwater at water table conditions within the unconsolidated alluvial
deposits and surface mine spoil in the Stream A and Stream B valleys. The
second system is the partially-confined "deep mine aquifer" that formed from
the flooding of interconnected abandoned underground coal mines of the Upper
Freeport Coal. The coal mine aquifer is used by the City of Byesville as a
source of municipal water, with the withdrawal point shown on Figure 3.

The population of Guernsey county was estimated at 40,280 in 1988. The Ohio
Department of Development projects a county population of 52,606 by the year
2000. The major population centers for the area are Cambridge, which is the
major center with an estimated 1988 population of 12,200 and Byesville with
2,690. The projected growth will result in an increased demand on the current
water supply and will require the development of new areas for residential
dwelling.

II. Site History and Enforcement Activities

The 30-acre landfill property was owned, developed and operated by Mr. Foster
Fultz from October 1954 until his death in June 1982. The landfill was
operated from 1982 until closing in 1985, by Mr. Fultz's family. The Fultz-
operated landfill was an open dump from about 1958 through 1968. The site was
first licensed by Guernsey County District Board of Health in 1969, at which
time the landfill was permitted to accept household, commercial and industrial
solid waste.

During the 1970's the operator was cited for inadequate daily cover of waste,
open dumping, receiving unauthorized waste, leachate runoff and blowing debris.
On April 14, 1983, the site was again brought to the attention of the
authorities when a bulldozer working there rolled over a drum containing
calsibar (a dry pyroforic powder mixture of calcium, silicon and barium). The
calsibar ignited and burned. It was reported to local and state authorities
that the calsibar drum was accidentally discharged to the landfill. The
landfill ceased waste disposal operations in December 1985, when the owner
failed to renew the operating permit for 1986.

The following is a summary of agency actions compiled from information provided
by United States Environmental Protection Agency (USEPA), Region V, Ohio
Environmental Protection Agency (OEPA) and the Guernsey County General Health
District.

October 1968 Pre-licensing site survey by the Ohio Department of
Health (ODH). Survey noted that the site could be
unsuitable for a landfill because of proximity of the
deep mine used by Byesville for a water supply.

February 1969 Fultz Landfill received an operating license from the
County Board of Health.

March 1969 Operator (Fultz) submitted the required Operational
Procedure Plan.

December 1969 Operator repeatedly cited by the OEPA for inadequate
through 1979 covering of waste, open dumping, leachate runoff and

receiving unauthorized industrial waste.



April 1978

May 1978

1979

March 1979

1980

1981

Early 1982

July 1982

April 1983

June 1983

April 1984

September 1984

February 1985

1985

1986

March 1988

March 1989

June 1991

An OEFA inspector reported seeing 1,000 drums on site.
Final disposition of drums unknown.

OEPA sent notifications to the known industrial clients
of the landfill informing them of potential liability
under Resource Conservation and Recovery Act (RCRA) for
disposal of potential hazardous waste at an
unauthorized facility.

Operator informally requested OEPA permission to accept
industrial solvents for disposal. Formal application
never submitted, and request was denied.

Operator submitted an operational report to OEPA.

OEPA conducted sampling inspection of site. Results
showed high levels of 10 metals plus phenolic compounds
in leachate.

Operator filed a request for solid waste disposal site
investigation as part of a request to expand the
boundaries of the landfill.

Request to expand landfill boundaries denied.

Hazard Ranking System evaluation prepared by Field
Investigation Team. Score exceeds 28.5 limit.

USEPA performed a Responsible Party Search (RPS) to
determine possible generators at the site.

OEPA sent requests for information regarding the Fultz
Landfill, to known industrial clients of the landfill,
asking for records and information regarding waste
disposal at the site.

Final Remedial Action Master Plan was prepared by
Consultants for USEPA, Region V.

Consultants received a USEPA work assignment to perform
a Remedial Investigation (Phase I).

OEPA submitted a preliminary assessment of the site to
the USEPA Region V.

OEPA renewed operator's operational license.

Operator did not apply for license renewal and ceased
operations.

Draft and Final Remedial Investigation (RI) Report,
(Phase I), was prepared by Consultants for the USEPA,
Region V. Data from Phase I RI was incorporated into
the Phase II RI report.

Consultants received a USEPA work assignment to perform
a Remedial Investigation (Phase II), and Feasibility
Study (75).

Draft and Final (Phase II) RI/FS Report are finalized
and released by the USEPA.



June 27, 1991 Proposed Plan for remediation of site is presented to
public. Public comment period begins.

July 11, 1991 Public meeting is held in Byesville, Ohio to explain
and discuss Proposed Plan.

July 27, 1991 Public comment period ends.

The OEPA and County Board of Health records indicate that the landfill accepted
about four drums per week of spent lacquer thinners from a local industrial
plant as early as December of 1969. Based on the conservative assumption that
two industrial waste generators shipped four drums each of hazardous waste per
week for 10 years, it is estimated that 6,240 drums of hazardous waste may have
been accepted and disposed of at the Fultz Landfill site. Although limited
information is available concerning the character or volume of the wastes,
information obtained during the Phase I RI indicates that chlorinated and non-
chlorinated solvents and plating wastes represent the majority of the hazardous
wastes disposed of on site. Liquid and semi-liquid wastes were brought to the
site in drums, and some of the solvents were reportedly poured onto the ground
and burned. Some of the emptied drums were reportedly sent to be recycled.

A review of the Guernsey County General Health District's records of the Fultz
Landfill's 1974 and 1979 Solid Waste Disposal Questionnaires indicated a total
solid waste volume of approximately 35 tons per operating day, or 11,000 tons
per year. These records also indicate the following distribution of the types
of wastes received regularly:

• 3% construction/demolition debris.
• 25% household.
• 32% industrial.
• 40% commercial.

The USEPA Region V conducted a Responsible Party Search (RPS) for the Fultz
Landfill site in April 1983. The RPS identified several potentially
responsible parties (PRPs) in connection with hazardous waste disposal at the
site. Of the several possible parties listed, only three of the companies
provided documents confirming shipment of hazardous wastes to the Fultz
Landfill site. One generator reported that plating sludges were sent to the
Fultz Landfill site during the period 1971 to 1981. Another generator reported
that the following RCRA hazardous wastes were sent to the Fultz Landfill site
during the period 1969 to 1980:

Rollwash sludge; non-flammable liquids (F006).
Triblend (trichloroethylene); flammable liquids (F001).
Waste paint; flammable liquids (D001) .
Waste paint; flammable solids (D001).
Rags; non-flammable solids.

The types of chemicals and compounds associated with the above hazardous wastes
generally include hazardous metals, cyanide, chlorinated and non-chlorinated
organic solvents, and phthalates.

III. Highlights of Community Participation

The RI/FS Report and the Proposed Plan for the Fultz Landfill site were
released to the public for comment on June 27, 1991. These documents were made
available to the public in both the administrative record and an information
repository maintained at the USEPA Docket Room in Region V and at the Guernsey
County District Public Library Main Branch and Byesville Branch. The notice of
availability for these documents was published in The Daily Jeffersonian in
Cambridge, Ohio on June 27, 1991. The public comment period on the Proposed
Plan was from June 27, 1991 to July 27, 1991. In addition, a public meeting



was held on July 11, 1991, in Byesville, Ohio. At this meeting,
representatives from USEPA and the OEPA presented the Proposed Plan and
answered questions about the site and the remedial alternatives under
consideration. A response to the comments received during this period is
included in the Responsiveness Summary, which is part of this Record of
Decision (ROD). See Attachment 2.

IV. Scope and Role of Response Action Within Site Strategy

As with many Superfund sites, the problems at the Fultz Landfill site are
complex. The Fultz Landfill Remedial Investigation (RI) studied the
contaminant source area (landfill), soils, surface water and sediments,
leachate and sediments surrounding leachate seeps, groundwater (both shallow
aquifer and deep "coal mine" aquifer), and air. Numerous carcinogenic and non-
carcinogenic contaminants were detected in moat media sampled.

Results of the RI concluded that groundwater and leachate as well as airborne
contaminants emanating from the site, pose unacceptable risks to human health
and/or the environment. The USEPA has identified four remedial action
objectives:

1. Reduce potential for risks to human health associated with use of
groundwater from either the shallow aquifer or the deeper coal mine
aquifer.

2. Reduce risks to human health associated with the inhalation of airborne
contaminants from the landfill area.

3. Reduce risks to human health associated with the future use of
groundwater from either the shallow aquifer or the deeper coal mine
aquifer.

4. Reduce risks to the environment associated with excessive manganese
concentrations in the on-site surface waters.

This ROD addresses all of the above mentioned remedial action objectives.
By capping the landfill and hydraulically containing, extracting and treating
groundwater and leachate emanating from the landfill, this remedial action
addresses the principal risks caused by the deposition of liquid hazardous
substances, to the maximum extent practicable. Extraction and treatment of
groundwater in the shallow aquifer will also preclude the migration of
contaminants into the deeper coal mine aquifer by both reduction of the level
of contaminants in the shallow aquifer and by lowering the water table and
thereby reducing the exposure of groundwater to contaminants in the subsurface
of the landfill. Collecting leachate and capping the landfill will reduce
human health risks associated with inhalation of airborne contaminants
from the landfill and reduce risk to the environment due to excessive
concentrations of manganese. This is the first and final remedy for the Fultz
Landfill site.

V. Summary of Site Characteristics

Table 1 presents a summary of the chemicals detected during the RI at the Fulti
Landfill site and indicates which chemicals were site related. A description
of site characteristics and the chemicals detected by location and media type
follows.

A. SITE CHARACTERISTICS

The hydrogeology of the Fultz Landfill site area is complex due to the
underground and surface (strip) coal mining on and adjacent to the site. The
conceptual model of groundwater flow at the Fultz Landfill site is a two-



aquifer system: the shallow aquifer and the coal mine aquifer. See Figure 4.

1. The shallow aquifer system ia a local water table aquifer generally limited
to the unconsolidated valley sediments and strip mining spoils in stream valley
A. The overall groundwater flow direction in the stream valley A is from east
to west, with the exception of the region around Ponds 2 and 2A, where there is
a depression in the water table between Ponds 1 and 2 that forms a groundwater
capture, defined as the "Pond 2 groundwater capture area," which causes a
groundwater divide, splitting the shallow aquifer into eastern and western
systems.

a. Eastern system groundwater flow is dominated by radially inward
gradients centered around Wells M3, M10, and GWE04, and the Pond 2 and 2A
areas. This inward gradient makes groundwater flow down into the shallow
aquifer and then to the deeper coal mine aquifer, and acts as a
communication point between the two aquifers whereby contaminants in the
shallow aquifer migrate into the deeper coal mine aquifer. This is
referred to as the eastern groundwater capture system. See Figure 5.

b. Western system groundwater flow is west toward Wills Creek. The flow
originates partly from the mine spoil areas on the north and south sides
of Stream A, and partly from the western half of the Fultz Landfill site.
The groundwater then flows west beneath 1-77 and into Wills Creek.

2. The coal mine aquifer system is a confined to partially-confined aquifer
that has formed in the abandoned Ideal Coal Mine due to the flooding of the
inter-connected underground mine workings of the Upper Freeport Coal. See
Figure 3. Groundwater flow directions lead from the Fultz Landfill site to the
Byesville Plant No. 2 well. The withdrawal point for the Byesville Plant No. 2
is approximately one mile south of the site. The City of Byesville uses the
coal mine aquifer system as a source of municipal water.

In addition to the shallow and coal mine aquifers, groundwater may also
seasonally occur above perching layers in intact bedrock above the mined Upper
Freeport Coal Seam. See Figure 4.

B. SITE CONTAMINATION

1. Surface Soil Contamination

The following organic chemicals were detected in the on-site samples: acetone,
di-n-butylphthalate, methylene chloride, tetrachloroethene and toluene.
Selenium was the only inorganic chemical found in the on-site soil samples at
concentrations above background.

2. Leachate and Leachate Sediment

Several organic chemicals were detected in the leachate water, including
acetone, benzene, benzyl alcohol, bis(2-ethylhexyl)phthalate, chlorobenzene,
chloroethane, diethylphthalate, ethylbenzene, 2-methylphenol, 4-methylphenol,
n-nitrosodiphenylamine, naphthalene, phenol, toluene and xylenes. The
concentrations ranged from 2 ̂ g/1 for benzene, to 150 pg/1 for ethylbenzene.

The following inorganic chemicals were detected in the leachate water at level*
above the background range: barium, calcium, chromium, magnesium, manganese,
potassium and sodium.

Several organic chemicals were detected in the leachate sediment samples
including acetone, bis(2-ethylhexyl)phthalate, butylbenzylphthalate,
benzo(a)anthracene, chlorobenzene, 1,4-dichlorobenzene, 3,3-dichlorobenzidene,
di-n-octylphthalate, ethylbenzene, dibenzofuran, fluoranthene, naphthalene,
phenanthrene, methylene chloride, n-nitrosodiphenylamine, toluene and xylene*.



Six inorganic chemicals were detected above background in the leachate sediment
samples, including calcium, iron, silver, selenium, thallium and cyanide.

3. Pond Water and Sediment Contamination

Surface water and sediment samples were collected from all six of the ponds on
site. Trichloroethene was detected at a concentration of 1.75 pg/1 in Pond 1.
Chlorobenzene, chloroform and 1,1,1-trichloroethane were detected in the
sediments of all ponds. In addition to these compounds, phthalates were
detected in the sediments of Ponds 1, 3, and 4. Manganese was the only
inorganic chemical regularly detected above background, in the pond water
samples.

4. Shallow Aquifer Contamination

The eastern shallow aquifer within the influence of the eastern groundwater
capture system contained relatively low concentrations of carbon disulfide,
chloroethane, 1,2-dichloroethene, ethylbenzene, 4-methyl-2-pentanone, vinyl
chloride, xylenes, and bis(2-ethylhexyl)phthalate).

All of the metals analyzed were detected above background concentrations, with
barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese and
vanadium present in concentrations greater than 5 times the background
concentrations. Contaminants in the eastern shallow aquifer have the potential
of moving into the deep mine aquifer via Pond 2 and the coal barrier routes.
The coal barrier route is formed by unmined coal which was left in-place,
between the shallow and coal mine aquifers. See Figure 3.

The western shallow aquifer contained low concentrations of 1,2-dichloroethene,
ethylbenzene, toluene, xylenes and bis(2-ethylhexyl)phthalate which were found
mostly in a well that was screened in the landfill.

Some metals detected at off-site well nest M5/M6 were detected in on-site weili
immediately downgradient from the landfill. Concentrations were higher in the
well closer to the landfill (Well MS), than in the well M6, which is further
from the landfill. Metals concentrations in Well MS that were elevated above
the GW004 background sample include arsenic (136 pg/1), barium (2120 pg/1),
copper (277 pg/1), lead (150 pg/1), manganese (5,560 pg/1), mercury (0.4 /Lig/1)
and vanadium (126 pg/l). Because groundwater gradients in the western shallow
aquifer indicate that groundwater flows from the western half of the site to
the sand and gravel aquifer under Wills Creek, it is probable that the metals
detected in Well MS are site-related.

5. Deep Mine Aquifer Contamination

The deep mine aquifer groundwater near the eastern groundwater capture system
contained elevated concentrations of most of the metals found in the shallow
aquifer, but did not contain any of the organics found in the shallow aquifer.
The deep mine aquifer groundwater near the coal barrier route was found to
contain elevated concentrations of only a few metals, but also contained low
concentrations of organics including vinyl chloride, 1,2-dichloroethene, and
benzoic acid. The vinyl chloride may be a biodegradation by product of the
trichloroethene reportedly disposed of in the landfill.

The deep mine aquifer contaminants reflect the effects of contaminated
groundwater moving from the shallow aquifer through the coal barrier route into
the deep mine aquifer. The contaminants found in the deep mine aquifer at this
location may also reflect the effects of contaminated groundwater moving froa
the bedrock via secondary permeability in the rocks underlying the southern
half of the landfill.



6. Chemicals in the Background Environment

Fourteen polynuclear aromatic hydrocarbons (PAHs) were detected in the Phase II
background soil, sediment, and water samples. PAHs can be associated with
coal, coal tar or other coal distillation products, as well as coal and
petroleum combustion products. Because they are common trace chemicals in the
environment, PAHs were not attributed to the landfill based on the available
background data and screening criteria. Aside from the typical metals normally
associated with coal such as iron and manganese, several other heavy metals
have been documented in the literature as being associated with coal pile
leachate, including arsenic, antimony, and selenium. In order for a compound
to become a Contaminant of Potential Concern (COPC), it would have to be
present at twice (2X) the detected background concentration. In the RI, if a
contaminant was found on site and not in background samples, it would be
considered a COPC.

C. ROUTES OF MIGRATION

1. Migration through Surface Water and Sediment

Contaminated surface water at the Fultz Landfill site is present in the
leachate seeps around the base of the landfill. Contamination in these seeps
results from the infiltration of precipitation into the landfill surface, and
subsequent percolation through the wastes. Leachate seeps on the eastern side
of the landfill enter Pond 2, and the water in Pond 2 ultimately infiltrates
into the groundwater system. Leachate seeps on the western side of the
landfill enter Stream A downgradient of the site, which in turn flows into
Wills Creek.

Many of the contaminants in the leachate water and sediment are the same as
those detected in groundwater, the concentrations of the contaminants are an
order of magnitude higher in the seep samples. Lower contaminant levels are
seen in the groundwater because the leachate is diluted when it mixes with the
groundwater.

2. Migration within Groundwater

Contaminated groundwater beneath the eastern half of the landfill flows to the
deep mine aquifer by two main routes: (1) north through a pathway created by
the intersection of the strip mine and deep mine near Ponds 2 and 2A, and
(2) south through potential mining-related breaches or natural fractures in the
coal barrier that separate the shallow and deep mine aquifers.

Groundwater from the western side of the landfill flows north towards the
western end of Stream A and into Wills Creek. Groundwater infiltrating into
the bedrock moves mostly via unsaturated flow into the deep mine. In areas
where the bedrock is undermined, contamination may also be transported through
subsidence fractures.

3. Migration into and through Air

Volatile compounds can migrate from the soil, leachate, and/or surface water
into the air. Of the several volatile organic compounds which were found in
the soil, leachate, or surface water, only benzene, toluene, and acetone were
detected during the air monitoring survey. See Figure 10 for exact locations
of air monitoring points.

VI. Summary of Site Risks

Presented in the following section is a discussion which provides an indication
of the actual and potential risks to human health and the environment posed by
conditions at the Fultr Landfill site. This information supports the decision



to take remedial action at the Fultz Landfill site.

1. Human Health Risks

A. Media of Concern

Chemicals detected in surface water and sediment, surface soil, groundwater,
leachate and sediment, and air are identified for evaluation in the risk
assessment.

B. Contaminants of Potential Concern and Concentrations for each Medium

1. Groundwater - Groundwater samples were collected from monitoring wells
(Figure 5) as well as from several residential wells (Figure 6) and the
Byesville Plant No. 2 well. Monitoring well data from Phases I and II were
combined in the risk assessment in order to provide a more complete data base
that is more representative of the range of groundwater quality that could
occur at the site. Groundwater data from the monitoring wells were presented
separately for the shallow aquifer and the coal mine aquifer. Data from the
residential wells and the Byesville water supply well were evaluated
individually by well.

a. Shallow Aquifer

The shallow aquifer well group is comprised of 15 wells that are screened
in the alluvial sediment and strip mine spoil materials on site, along
Stream A and in the bedrock immediately beneath the landfill. See
Figure 5. Data from the shallow aquifer on-site wells is presented in
Table 2.

b. Coal Mine Aquifer

Four monitoring wells are screened in the coal mine aquifer located in
the Upper Freeport Coal seam. Data from the deep mine aquifer wells were
summarized in Table 3.

c. Off-Site Residential Wells

Five residential wells in the area and one background well (RW004) were
sampled. A data summary for the six residential wells is presented in
Table 4.

d. Byesville Water Supply Well (Plant No. 2)

The City of Byesville operates two pumping and treatment plants for the
supply of community water. Plant No. 2 pumps groundwater from the deep
mine aquifer east of the city. The average of the untreated sample and
its duplicate as well as the treated sample results are presented in
Table 5.

2. Leachate and Sediment around Leachate Seeps - Phase II RI data is used for
the evaluation of risk based on the leachate seeps. The leachate sampling
locations are shown on Figure 7. Data from samples of leachate and sediment
around leachate seeps are summarized in Tables 6 and 7, respectively.

3. Surface Water and Sediment - Phase II RI surface water and sediment data
are used in the risk assessment. Surface water and sediment samples were
collected from mid-atream or mid-pond at mid-depth from two locations on Stream
A (upstream and downstream of the landfill), from five of the ponds, and from
four locations along Wills Creek. See Figure 7 for exact sampling locations.



a. Stream A and Ponds

Surface water and sediment data for Stream A and the ponds are presented
in Tables 8 and 9, respectively.

b. Wills Creek

Tables 10 and 11 present the data results for the Wills Creek surface
water and sediment, respectively.

4. Soils - Surface soil samples were collected from the Fultz Landfill site
from ten locations. In addition, three off-site locations were sampled to
represent background conditions. The sampling locations are indicated on
Figure 8, and analytical summaries for the on-site surface soil samples and the
background surface soil samples are presented in Table 12.

5. Air - An ambient air quality monitoring survey was conducted to measure the
total concentration of volatile organic compounds in the ambient air at the
site. Seven air sampling stations were established at various locations around
the site. The sampling locations are indicated on Figure 10. The frequencies
of detection and the maximum concentrations of detected chemicals are presented
in Table 13.

2. Exposure Assessment

Exposure Pathways

Exposure pathways (the link between the source and receptor), by which human
populations could be exposed to contaminants are defined by a source and
mechanism of chemical release to the environment, an environmental transport
medium for the released chemical, a point of potential exposure by the receptor
with the medium (i.e., the "exposure point"), and a route of exposure (i.e.,
inhalation, ingestion, dermal contact).

1. Current Use Scenario

Exposure pathways that were quantitatively evaluated under residential land use
conditions were:

• direct contact with sediments in Stream A and its ponds by children
and teenagers;

• direct contact with sediments in Wills Creek by children and
teenagers;

• direct contact with surface water in Stream A and its ponds by
children and teenagers;

• direct contact with surface soil by children and teenagers;

• ingestion of groundwater from the Byesville water supply by off-
site (Byesville) residents and inhalation exposure via showering;

• ingestion of groundwater by nearby residents (inhalation exposure
via showering will be qualitatively evaluated);

• infrequent direct contact with leachate seeps by children and
teenagers;

• infrequent direct contact with leachate sediments by children and
teenagers; and
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• direct inhalation of airborne chemicals by nearby residents.
2. Future Use Scenario
Exposure pathways that were quantitatively evaluated under residential land use
are:

• direct contact with surface soil by hypothetical residents on the
Fultz Landfill site;

• ingestion and inhalation (while showering) of groundwater from the
shallow aquifer by hypothetical residents on the Fultz Landfill
site; and

• ingestion and inhalation (while showering) of groundwater from the
deep aquifer by hypothetical residents on the Fultz Landfill site.

Exposure Point Concentrations

Exposure point concentrations were derived for evaluating a reasonable maximum
exposure (RME) case. They represent possible upper bound exposures for a
typical individual by combining reasonable maximum exposure estimates with
upper bound toxicity criteria. The upper 95th confidence limit of the
arithmetic mean concentration for each chemical is combined with reasonable
maximum values describing the extent, frequency, and duration of exposure to
estimate Chronic Daily Intakes (GDIs) for the RME case.

Exposure point concentrations used to estimate risks for inorganic chemicals of
concern are based on total inorganic analytical results (i.e., non-filtered
samples) for groundwater and surface water. Dissolved estimates of inorganics
were not used in this risk assessment because dissolved estimate* may tend to
underestimate exposure (the screens on potable wells are not as fine as the
filter systems used to analyze dissolved concentrations). An assumption is that
exposure point concentrations will remain constant over the exposure period
assumed under the different exposure scenarios evaluated. This is a reasonable
assumption for persistent chemicals or where a large reservoir of chemicals
exists.

CDIa were used to predict potential human intakes of chemicals of concern.
Concentrations of chemicals in relevant environmental media at points of
potential exposure points were used to estimate COIs. GDIs are expressed as
the amount of a substance taken into the body per unit body weight per day, or
mg/kg-day. A CDI is averaged over a lifetime for carcinogens and over the
exposure period for non carcinogens. Estimates of CDIs are then used to predict
the potential health risks associated with exposures to carcinogens and the
potential for adverse noncarcinogenic health effects.

The USEPA has not derived a Reference Dose (RfD) for lead, one of the selected
chemicals of concern listed in the risk assessment. Exposures to lead were not
evaluated by deriving a CDI. Instead a pharmacokinetic model (the Integrated
Uptake/Biokinetic [IU/BK] Model) developed by the USEPA was used to evaluate
the impact of potential lead exposures on blood lead levels in young children.

For direct contact with sediments from on-site soil and sediments, the risk
assessment assumed that children and teenagers, from 6 to 16 years of age would
be exposed 109 days per years for 10 years. To estimate dermal exposures, the
amount of sediment accumulation on skin, the area of skin exposed, and the
amount of chemical absorption are defined in the RI. An estimate of the amount
of sediment accumulation on skin of 1.45 mg sediment/cm2 for the RME case is
used for this pathway based on an estimated average soil accumulation rate and
adjusted to account for potential differences between sediment and soil
adherence to skin. The surface area of exposed skin was calculated assuming the
hands, arms, legs, and feet (6,810 cm2) would be exposed for the RME case
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(i.e., assuming children play in the sediments). Thus, sediment contact rate
(in mg sediment/day) was calculated by multiplying^the sediment accumulation
rate of 1.45 mg/cnr by the exposed skin area (in cm:/day) .

For incidental ingestion of soil and leachate sediment, a weighted average
ingestion rate for the 6- to 16-year age period was calculated based on values
provided for soil. The weighted average ingestion rate was a conservative
estimate (6- to 16-year olds), based on the results from a recent study on soil
ingestion among 1 to 4 year olds.

Many of the assumptions used in the risk assessment when evaluating exposure
point concentrations and GDIs under current and future use scenarios for
ingestion of groundwater (shallow and deep aquifers) and inhalation while
showering with groundwater (shallow and deep aquifers) are similar. Parameters
used to evaluate ingestion of groundwater for current .and future use scenarios
are a person weighing 70 kg ingesting 2.0 I/day for 365 days/year over a 70
year period. For inhalation of contaminants while showering with groundwater, a
Foster and Chrostowski model was used to assess the possible inhalation
exposures. Section 6.3.5- Estimation of Human Exposure in the RI can be
referred to for further discussions of parameters and concentrations used to
determine exposure point concentrations.

3. Toxicity Assessment

In the risk assessment individual pollutants are separated into two categories
of chemical toxicity depending on whether they exhibit noncarcinogenic or
carcinogenic effects. For the purpose of assessing risks associated with
potential carcinogens, the scientific position is that a small number of
molecular events can cause changes in a single cell or a small number of cells
that can lead to tumor formation.

For chemicals exhibiting noncarcinogenic effects, it is believed that organisms
have protective mechanisms that must be overcome before the toxic endpoint is
manifested. For example, if a large number of cells perform the same or
similar functions, it would be necessary for significant damage or depletion of
these cells to occur before an effect could be seen. This threshold view holds
that a range of exposures from just above zero to some finite value can be
tolerated by the organism without appreciable risk of causing the disease.
Some chemicals can also exhibit both carcinogenic and noncarcinogenic effects.

A. Cancer Potency Factors for Contaminants of Concern that are Carcinogens

Cancer potency factors (CPFs) have been developed by the USEPA's Carcinogenic
Assessment Group for estimating excess lifetime cancer risks associated with
exposure to potentially carcinogenic chemicals. CPFs, which are expressed in
units of (mg/kg-day)'1, are multiplied by the estimated intake of a potential
carcinogen, in mg/kg-day, to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake level. The term
"upper bound" reflects the conservative estimate of the risks calculated from
the CPF. Use of this approach makes underestimation of the actual cancer risk
highly unlikely. Cancer potency factors are derived from the results of human
epidemiological studies or chronic animal bioassays to which animal-to-human
extrapolation and uncertainty factors have been applied. Health criteria for
potentially carcinogenic chemicals of concern are presented in Table 14.

B. Reference Doses for the Contaminants of Concern that have
Noncarcinogenic Effects

Reference doses (RfDs) have been developed by USEPA for indicating the
potential for adverse health effects from exposure to chemicals exhibiting
noncarcinogenic effects. RfDs, which are expressed in units of mg/kg-day, are
estimates of lifetime daily exposure levels for humans, including sensitive
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individuals, that are not likely to be without an appreciable risk of adverse
health effects. Estimated intakes of chemicals from environmental media (e.g.,
the amount of a chemical ingested from contaminated drinking water) can be
compared to the RfD. RfDs are derived from human epidemiological studies or
animal studies to which uncertainty factors have been applied (e.g., to account
for the use of animal data to predict effects on humans). These uncertainty
factors help ensure that the RfDs will not underestimate the potential for
adverse noncarcinogenic effects to occur. Health criteria for noncarcinogenic
chemicals are presented in Table 15.

C. Health effects for Lead

The USEPA has not developed an RfD or Cancer Potency Factor for lead. Chronic
health effects associated with lead exposure have been related to elevated lead
concentrations in the blood. Investigations have indicated that the adverse
effects of lead are dependent upon the age of the exposed individual.
Exposures to lead are highly variable, the same daily dose in mg/kg/day may
have different effects on individuals of different ages. Therefore, measures
of total lead in the body [via blood lead levels (PbB)) are believed to be more
accurate correlates of the potential effects of lead than are average daily
exposure levels (in mg/kg/day).

The Center for Disease Control considers a blood lead level of 25 ;jg/l or
greater in combination with an erythrocyte protoporphyrin (EP) level of 35 pg/1
or greater to be potentially toxic. More recent studies suggest that much
lower levels, in the 10-15 pg/dl range, may be a public health concern. In the
risk assessment, the health criterion for lead is considered to be in the 10-15
pg/dl range. Table 16 presents the total lead uptake for all sources combined.

4. Risk Characterization

A. Carcinogenic Risks

Excess lifetime cancer risks are determined by multiplying the intake level
with the cancer potency factor. These risks are probabilities that are
generally expressed in scientific notation (e.g., lxlO~* or IE-6). An excess
lifetime cancer risk of 1x10"* indicates that, as a plausible upper bound, an
individual has a one in one million chance of developing cancer as a result of
site-related exposure to a carcinogen over a 70-year lifetime under the
specific exposure conditions at a site. The following tables present
quantified carcinogenic risk of each contaminant along with combined
carcinogenic risks.

Evaluated in the risk assessment weret

Current Use:

1. Direct Contact with Stream A Sediments, Table 17
2. Direct Contact with stream A Surface Water, Table 18
3. Direct Contact with Soil, Table 19
4. Ingestion of Groundwater, off-site Residential Wells, Table 20
5. Direct Contact with Leachate, Table 21
6. Direct Contact with Leachate Sediments, Table 22
7. Inhalation of Airborne Contaminants, Nearby Residents, Table 23

Future Use:

1. Direct Contact with Soil, Table 24
2. Ingestion of Groundwater from Shallow Aquifer, Table 25
3. Ingestion of Groundwater from Deep Mine Aquifer, Table 26
4. Inhalation while showering with Groundwater from the Shallow

Aquifer, Table 27
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5. Potential for Adverse Effects from Exposure to Lead, Table 16

B. Noncarcinogenic Effects

Potential concern for noncarcinogenic effects of a single contaminant in a
single medium is expressed as the hazard quotient (HQ) (or the ratio of the
estimated intake derived from the contaminant concentration in a given medium
to the contaminant's reference dose). By adding the HQs for all contaminants
within a medium or across all media to which a given population may reasonably
be exposed, the Hazard Index (HI) can be generated. The HI provides a useful
reference point for gauging the potential significance of multiple contaminant
exposures within a single medium or across media. The following tables present
the potential for noncarcinogenic effects for each contaminant of concern along
with the combined potential for noncarcinogenic effects.

Current Use:

1. Direct Contact with Stream A Sediments, Table 17
2. Direct Contact with Stream A Surface Water, Table 18
3. Direct Contact with Soil, Table 19
4. Ingestion of Groundwater, off-site Residential Wells, Table 20
5. Direct Contact with Leachate, Table 21
6. Direct Contact with Leachate Sediments, Table 22
7. Inhalation of Airborne Contaminants, Nearby Residents, Table 23

Future Use:

1. Direct Contact with Soil, Table 24
2. Ingestion of Groundwater from Shallow Aquifer, Table 25
3. Ingestion of Groundwater from Deep Mine Aquifer, Table 26
4. Inhalation while showering with Groundwater from the Shallow

Aquifer, Table 27
5. Inhalation while showering with Groundwater from the deep mine
aquifer,

Table 28

UNCERTAINTIES IN RISK ASSESSMENT

The procedures and inputs used to assess risks in the risk assessment for the
Fultz Landfill site, as in all such assessments, are subject to a wide variety
of uncertainties. Uncertainties regarding the human health assessments are
summarized in Table 29, along with their likely effects on risk estimation. In
general, the main sources of uncertainty in a risk assessment are:

• Environmental sampling and analysis;
• Exposure parameter estimation; and
• Toxicological data

5. Environmental Assessaent

Methodology used in the environmental assessment roughly parallel those used in
human health risk assessment, and follow currently released guidance.
Potentially exposed populations (receptors) are identified, and then
information on exposure and toxicity are combined to derive estimates of risk.
Some of the descriptions presented in the Environmental Assessment were not
based entirely on site-specific information but rather on a thorough literature
search of the region. Risk estimates are limited to the population (species)
level, because data on community and ecosystem level responses to environmental
pollutants are generally lacking. The uncertainties associated with the
Environmental Assessment of this site were not included in Table 29.
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Terrestrial Ecosystem

The region surrounding the landfill is a mixture of open fields used for
grazing cattle and woodland areas of deciduous forest. Goldenrod, Queen Anne's
lace, bull thistle, clover, milkweed and a mixture of grasses are found in the
open grassland areas surrounding the site. Tree species commonly found in
mixed-hardwood stands in this region include beech, black birch, black cherry,
black locust, elm, hickory, red maple, red oak, sassafras, white oak, and
yellow birch. May apple, pink lady's-slipper, and wintergreen are plants that
may be found in the herbaceous layer of hardwood forests.

The woodlands in the vicinity of the Fultz Landfill site may provide breeding
and feeding areas for resident and migratory birds, as well as mammals,
reptiles, and amphibians. Amphibians in the woodland areas may include
Fowler's toad, red spotted newt, and four-toed salamander. Black racer and the
eastern box turtle are probably the dominant reptiles of the woodlands. Bird
species likely to use the open grassland areas and woodlots include robin,
American goldfinch, eastern meadowlark, cardinal, barn swallow, pigeon,
mourning dove, vireos, warblers and other passerine species. The belted
kingfisher and green-backed heron inhabit areas around Stream A and on-site
ponds. Raptor species common in the woodlands include red-tailed hawk, turkey
vulture, American Kestrel, and screech owl. Mammalian species include eastern
cottontail, eastern mole, masked shrew, meadow vole, opossum, raccoon,
shorttail shrew, star-nosed mole, white-footed mouse, white-tailed deer, and
woodchuck. During site investigations, numerous signs of white-tailed deer
were noticed.

Aquatic Ecosystem

Chemicals of potential concern were identified in the sediments of Wills Creek
and the surface water and sediments of Stream A and on-site ponds. Aquatic
species that may be found in Hills Creek and Stream A and the associated
retention pond include plankton and macroinvertebrate species, crayfish, common
shiners, sunfish, suckers, and striped bass. In addition, several mammalian
species may feed in and around these surface water bodies, including beaver,
marsh rice rat, masked shrew, mink, and muskrat. During previous site visits,
beaver activity was noticed along Pond 1. Water snakes, water turtles, frogs,
and algae were noticed along Stream A, the ponds, and Wills Creek. No sport
fish were noticed in these surface water bodies. The wetlands surrounding on-
site ponds, may be impacted by the site.

Potential Exposure Pathways

Selection of indicator species is driven by several factors, including species
diversity at the site, the potential for exposure, and the availability of
toxicity data.

The white-tailed deer was selected as the indicator species for evaluating this
pathway because of its high potential for exposure (numerous signs of deer were
noticed along the banks of the on-site ponds). Potential impact from ingesting
of surface water by white-tailed deer was evaluated by comparing the
concentrations of chemicals of potential concern in surface water with
recommended maximum dietary levels for livestock drinking water developed by
NAS (1980) and Puls (1988). Recommended maximum dietary levels for livestock
are presented in Table 30. These levels provide a basis for comparison as to
the maximum dietary levels for deer.

Concentrations of manganese detected in Pond 1, Pond 1A, Pond 2, Pond 3, Pond
4, Pond 5, and downstream of Pond 5 exceeded the recommended maximum dietary
level for livestock developed by Puls (1988). The highest detected
concentration of manganese in surface water exceeded the maximum dietary level
for livestock by a factor of 30. Therefore, white-tailed deer that ingest
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surface water from these surface water bodies around Fultz Landfill may be
adversely affected.

Rick Assessment Conclusions

Major conclusions presented in the risk assessment for the Fultz Landfill site
are presented in Table 31. In summary, the major risks at the site are posed
by ingestion of groundwater and inhalation while showering with groundwater
from either the shallow aquifer or the deeper coal mine aquifer, based on
future residential use of the landfill. The possibility of residential
development on or near the landfill is based on the Ohio Department of
Development projection for population growth for the towns of Byesville and
Cambridge and the corresponding need for additional land necessary to develop
residential areas. The additional population will create a greater demand for
water thereby increasing the use of, at a minimum, the deep mine aquifer as a
water supply source. This increased demand could result in a reduction in the
present dilution of contamination in the deep mine aquifer and could increase
the migration of contamination from the shallow aquifer to the deep mine
aquifer. The cumulative carcinogenic risk posed by ingestion of groundwater or
inhalation while showering with groundwater from either the shallow aquifer or
the deeper coal mine aquifer would be IxlO'3, which does not fall within the
USEPA acceptable risk range of IxlO"4 to 1x10"*. In addition, the environmental
risk assessment concluded that the site poses an unacceptable risk to white-
tailed deer.

Actual or threatened releases of hazardous substances from this site, if not
addressed by implementing the response action selected in this ROD, may present
an imminent and substantial endangerment to public health, welfare, or the
environment.

VII. Description of Alternatives

Alternatives discussed in the FS for the Fultz Landfill site were developed by
combining the technologies and process options and evaluating them against
remedial action objectives. The remedial action objectives considered are:

1. Reduce potential for risks to human health associated with
the use of contaminated groundwater from either the shallow
aquifer or the deeper coal mine aquifer.

2. Reduce risks to human health associated with the inhalation
of airborne contaminants from the landfill area.

3. Reduce risks to human health associated with the future use
of groundwater from either the shallow aquifer or the deeper
coal mine aquifer.

4. Reduce risks to the environment associated with excessive
manganese concentrations in the on-site surface waters.

The remedial action alternatives discussed in the FS and a description of the*
are as follows:

Alternative No. 1: No Action
Alternative No. 2: Institutional Controls and Monitoring
Alternative No. 3: Multi-layer Cap
Alternative No. 4: Multi-layer Cap with Groundwater Extraction and

Treatment
Alternative No. 5: On-site RCRA Landfill
Alternative No. 6: Multi-layer Cap with Subsurface Barrier
Alternative No. 7: Groundwater Extraction (without cap)
Alternative No. 8: Cap with Upgrade of the Byesville Water Treatmer.t
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Plant.
Alternative No. 9: On-site Landfill with Groundwater Extraction
Alternative No. 10: Coal mine aquifer cut-off barrier.

ALTERNATIVE 1: NO ACTION

The no action alternative is a no cost alternative that is required to be
retained by the National Contingency Plan (NCP). Under this alternative, the
site would be left as is without taking any steps to reduce the risks of
exposure to contamination. The no action alternative can therefore be used as
a baseline for comparison to other alternatives developed.

ALTERNATIVE 2: INSTITUTIONAL ACTIONS AND MONITORING

This alternative attempts to meet the remedial action objectives 1, 2, and 3 by
restricting access to the site thereby preventing human exposure. Remedial
action objective 3 is addressed also by restrictions on future use of the site
for water supplies and habitation.

The components of Alternative 2 are as follows:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring

1. Institutional Controls

Institutional controls would be sought to reduce exposure to site contaminants
by legally restricting access to the site. Deed restrictions on land and water
use on and adjacent to the landfill would be sought from the landfill owner and
nearby residents. A public information program to advise nearby residents of
the nature of the problem at the site would be established. The USEPA would
request local municipalities to enact local and zoning ordinances that will
forbid future use of the site that would expose humans to contamination, and
restricting the drilling of wells and the use of groundwater and surface water.

2. Site Fence

Prior to the commencement of any work on the Fultz Landfill site and
immediately following initial mobilization, an equipment staging/site
admittance area would be constructed. A 6-foot high chain-link fence
approximately 10,000 feet in length, would be installed around the entire Fultz
Landfill site to restrict access and reduce direct exposure to surface
contamination. The fence will be topped with barbed wire and equipped with
warning signs posted at 100-foot intervals along the fence. Periodic
inspection and maintenance of the fence will also be required. Locked gates
will be installed to permit controlled access to the site for monitoring and
maintenance.

3. Alternate Water Supply

A water supply inventory would be conducted to identify all residential wells
that are downgradient and affected by the Fultz Landfill site. The depth of
each well would be ascertained to determine if it is screened in one of the
potentially contaminated aquifers. A sample would be taken from each well and
analyzed using analytical methods appropriate to characterize water intended
for drinking for the full Contract Laboratory Program (CLP) Target Compounds
List for organic contaminants (TCL) and the Target Analyte List for inorganic
contaminants (TAL). Residential wells with site-related contamination that arm
found to present an unacceptable risk and contain groundwater concentrations
above Maximum Concentration Levels (MCLs), would be connected to the municipal
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drinking water supply.

4. Monitoring

Long-term monitoring of air, surface water, leachate, groundwater, and
sediments would be performed in accordance with Ohio Administrative Code 3745-
54-90 through 99 and other applicable regulations for a minimum of 30 years to
evaluate the migration of contaminants from the landfill and to monitor the
effects of natural attenuation. The actual monitoring plan would be determined
during remedial design. One possible monitoring plan could be as follows:

Ambient air monitoring would be performed quarterly at a minimum. Four samples
obtained from the vicinity of the landfill (1 upwind and 3 downwind) would be
analyzed for volatile contaminants. Ambient air monitoring would also be
conducted during the remedial action implementation phase.

Quarterly monitoring of surface water and sediment would be performed at 2
locations in Wills Creek, two locations in Stream A and B, and one location in
each of Ponds 1, 2, 3, and 6. Chemical analysis will consist of the full TCL
and TAL. The purpose of this sampling and analysis would be to monitor the
levels of various contaminants in Valley A, Valley B, and Wills Creek resulting
from the discharge of the shallow and coal mine aquifers, or leachate from the
landfill, to the ponds or streams.

Quarterly sampling of leachate at 8 locations would also be performed. The
purpose of these samples will be to monitor any changes in the level of
contamination in the leachate over time. Leachate will be analyzed for the
same parameters as surface water/sediment.

For groundwater monitoring, existing regulations (Ohio Administrative Code
3745-27-10 and Ohio Administrative Code 3745-65-91) call for a minimum of one
upgradient well and three downgradient wells. Because of the size and
complexity of the Fultz Landfill site, additional monitoring would be
performed. One potential groundwater monitoring plan would be as follows:

Shallow Aquifer: 10 points (8 existing wells, 2 new)
Coal mine Aquifer: 9 points (6 existing wells, 3 new)

Two new wells in the shallow aquifer would be needed to fill a data gap that
exists downgradient of the existing landfill to the west. Three new coal mine
aquifer wells would be needed downgradient of the existing landfill to the
southeast to supplement GW005 and GW006 in detecting possible migration of
contaminants towards the Byesville municipal well. One of the new coal mine
aquifer wells would be installed southeast of the existing landfill in an area
where the mine is constricted because contamination that might not be detected
in other wells would be more likely to be observed in this area. See Figure 10.

Groundwater sampling would be performed semi-annually at a minimum. The above-
referenced monitoring program should be sufficient to monitor contaminant
migration both horizontally and vertically. Chemical analysis would consist of
the full TCL and TAL. Five-year reviews would be instituted in order to re-
evaluate the site conditions on a periodic basis. The reviews would include a
detailed analysis of the long-term monitoring data, a temporal and spatial
evaluation of contaminant migration and attenuation in various media, an
assessment of current residual health risks, an evaluation of the effectiveness
of the institutional controls, response to public comments or complaints
received during the five-year period, and an evaluation of what additional
remedial measures, if any, would be implemented based on the reviewed site
conditions.

The capital cost of this alternative is $ 519,600. The Operation & Maintenance
(O&M) cost is $ 109,400. The total present worth coat over a 30 year period

18



considering an interest rate of 5% is S 2,284,600. The time required to
implement this alternative is less than 1 year. Key ARARs not addressed by this
alternative are the Safe Drinking Water Act (SDWA) HCLs and Ohio standards
regarding proper closure of a landfill.

ALTERNATIVE 3: MULTI-LAYER RCRA CAP

Closure of the existing landfill would be performed by installation of a 30
acre cap, gas venting system, and leachate collection system. The cap would
meet the remedial action objectives 1, 3, and 4 by reducing the migration of
contamination from the landfill into the shallow and coal mine aquifers and the
production of leachate. A cap would meet remedial action objective 2 by
preventing exposure through direct inhalation of airborne contamination. The
cap would be designed to meet Ohio landfill closure requirements. A Subtitle C
RCRA cap is necessary because of disposal of RCRA hazardous wastes after 1980.
The components of Alternative 3 are:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5. Subsurface Structural Supports
6. Surface Water and Sediment Controls
7. Multi-layer Cap
8. Leachate Collection System
9. Wetlands Replacement

Institutional Controls, Site Fence and Alternate Water Supply
Items 1. through 3. of Alternative 2 would be performed.

4. Monitoring

Because the landfill would be capped with this alternative, and the leachate
collected for off-site disposal, no leachate samples would be collected for
analysis. Long-term monitoring of surface water, groundwater, combustible gas,
and sediments will be performed in accordance with Ohio Administrative Code
(OAC) 3745-54-90 through 99 and other applicable regulations for a minimum of
30 years to evaluate the migration of contaminants from the landfill and to
monitor the effects of natural attenuation.

5. Subsurface Structural Supports

Subsurface support would be provided for the mine voids under the landfill to
prevent damage of the cap by subsequent mine subsidence and to reduce the
potential for bedrock fracturing between the landfill and the coal mine
aquifer. There are two standard approaches to providing subsidence supports,
namely, grout pillars and mine flushing.

a. Grout Pillar Method

The grout-pillar method would provide roof support by drilling into a
mine cavity and installing wide pillars made of material similar to
concrete. The pillars would be installed so that they achieve a minimum
contact area (generally six feet in diameter) with the roof of the mine.
The pillars would be built up in layers to prevent the concrete from
slumping away. In areas where the mine is flooded, special admixtures
are added to the mix to compensate for the water in the mine.

b. Mine Flushing Method

The mine flushing method would attempt to fill entire mine voids with a
lower cost mixture, usually consisting of fly ash, cement, sand, and
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water. Sometimes coarser aggregate is used in sloping or flooded mines.
The mix is pumped down a borehole into the mine with a large quantity of
water. As the mix flows through the mined-out rooms, the solids settle
out of the mix and the water flows through. After a time the solids
build up from the mine floor to the roof providing support.

6. Surface Water and Sediment Controls

Part of Stream Valley A northeast of the existing landfill would be regraded to
eliminate standing surface water, and divert runoff away from the landfill.
This would include filling in Ponds 2, 2A, and 3 and constructing a clean water
diversion channel in the approximate location of Stream A from the western end
of Pond 1 to the culvert downstream of Pond 6 to divert runoff away from the
landfill. In order to provide sediment control for earth disturbances
resulting from capping the landfill, a sediment control pond would be
constructed in an area to the northwest of Pond 6. The size of the sediment
pond at maximum pool level would be equal to or greater than the combined area
of Ponds 2, 2A, and 3. A sediment control ditch would be constructed at the
base of the existing landfill to channel runoff from the landfill to the
sediment control pond. The northern part of Valley A along the border of the
existing landfill would be filled and graded to elevation 820 feet MSL to
remove standing surface water from that part of the valley. Ponds 2, 2A, and 3
would be breached and filled in to avoid interference with the leachate
collection system. The outlet elevation of Pond 1 would be reduced from
elevation 814 feet MSL to elevation 808 feet MSL for the same purpose. This
would cause an estimated 20% reduction in the size of the pond, while
significantly reducing the potential for groundwater flow from Pond 1 to the
leachate collection system.

7. Multi-layer Cap

A berm would be constructed of compacted clay along the northern side of the
landfill to bring the toe of the cap up to elevation 835 feet MSL and reduce
the overall slope of the cap to about 5-1/2%. Following the construction of
the containment berm, a multi-layer cap would be installed over the entire 30
acre landfill area. A detail schematic of the multi-layer cap is presented in
Figure 11. Cap layers would include (from the bottom up):

• Random earth fill required in places to grade off the existing landfill
and establish an even slope of 5-1/2%;

• A synthetic drainage layer for gas collection with filter fabric above
and below;
A 24-inch thick compacted clay layer (10'7 cm/s permeability);
A 40-mil HDPE synthetic liner;
A synthetic drainage layer for infiltration with filter fabric above;
A 30-inch thick random earth fill; and
A 6-inch thick topsoil layer.

Surface and subsurface diversion drains at the top of the landfill would be
used to collect and divert any water which might flow towards the landfill.

8. Leachate Collection System

The quantity of leachate that would be produced by the landfill once it is
capped was estimated using the U.S.G.S. HELP model. The current rate of
infiltration predicted by the HELP model is 4.2 inches per year or about 4.88
gallons per minute (GPM). This prediction corresponds well with the field
estimates of the volume of seeps from the landfill as 2 to 4 GPM. After
capping, the steady-state infiltration is predicted to be 0.02 inches per year
or 0.02 GPM.
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The leachate collection system would be installed along the northern side of
the landfill to intercept groundwater leaving the landfill. It would consist
of a subdrain similar to the upgradient groundwater diversion drain extending
below the lowest elevation of landfill waste or about elevation 795 feet MSL,
The rock drain would be sloped to a central sump from which the accumulated
leachate can be pumped for off-site treatment or disposal. See Figure 12.

9. Wetlands Replacement

During the design and construction of Alternative 3, every effort would be made
to minimize the disturbance of areas identified as wetlands. Since the
disruption of the wetland environment is anticipated from proposed remedial
activities, a study to delineate the extent of wetlands and develop a plan for
remediation would be conducted. At a minimum, the wetlands replacement plan
would include replacement or restoration of the ponds and surrounding habitat.
Upon completion of construction, the clean water diversion channel would be re-
routed into the sediment pond, and the base water level of the sediment pond
would be raised to provide pond surface area equal to the area lost by the
elimination of Ponds 2 and 3 and the lowering of the pool level of Pond 1.
Every attempt would be made to provide a minimum of a 1 to 1 wetlands
mitigation.

The capital cost of this alternative is $ 14,724,900. The O&M cost is $
245,000. The total present worth cost over a 30 year period considering an
interest rate of 5% is $ 18,906,900. The time required to implement this
alternative is 3 years. Key ARARs addressed with this alternative are Ohio
closure requirements for landfills, and SWDA MCLs.

ALTERNATIVE 4: MULTI-LAYER CAP, GROUNDWATER EXTRACTION AND ON-SITE TREATMENT

This alternative would attempt to meet the remedial action objectives in the
same way as Alternative 3, with the added advantage that contaminated
groundwater would be removed from the shallow aquifer and treated. The
groundwater extraction and treatment system attempts to improve the
effectiveness of Alternative 3 by directly intercepting a groundwater
contaminant migration route and removing leachate directly from the existing
landfill. The multi-layer cap, groundwater extraction and treatment system
attempts to address the principal threat by containing the source material to
the maximum extent practicable.

The components of Alternative 4 are:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5. Subsurface Structural Supports
6. Surface Water and Sediment Controls
7. Multi-layer Cap
8. Leachate Collection System
9. Extraction Well System
10. On-site Water Treatment Plant
11. Discharge of Treated Water To Surface Water
12. Wetlands Replacement

Components Similar To Alternative 3

With Alternative 4, Items 1 through 8 of Alternative 3 would be performed, with
the exception that leachate would be discharged to an on-site treatment system
rather than hauled off-site. Since an on-site treatment system would be needed
to economically treat the volume of groundwater extracted from the shallow
aquifer, it would be most cost-effective to treat the leachate in the same
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system rather than haul it off-site. Item 12 as described in alternative 3,
would also be included with Alternative 4.

9. Extraction Well System

An array of extraction wells would be installed in the shallow aquifer to; 1)
lower the water table in the landfill area, 2) intercept and hydraulically
contain groundwater migrating into the deep-mine aquifer, and 3) collect
contaminated groundwater for treatment thereby reducing the volume of hazardous
liquids on site. The extraction well system is shown in Figure 13. For the
purpose of containing contaminated groundwater between shallow and deep
aquifers, five of the twelve extraction wells may have to be installed through
the multi-layer cap and would have to be sealed to the liner to minimize
infiltration. Pump tests would be conducted to determine the exact well
production rate and zone of influence for each extraction well. Figure 13 also
illustrates the estimated zone of capture.

10. On-site Water Treatment Plant

The process options for treatment that are being considered for remediation of
leachate and groundwater at the Fultz Landfill are:

• Oxidation
• Precipitation
• Filtration
• Carbon Adsorption

In order to treat the water extracted from the shallow aquifer and the leachate
produced by the existing landfill, an on-site water treatment plant would be
installed which would reduce the contaminant levels sufficiently for discharge
to surface water. Processes listed above can be combined into a treatment train
capable of treating the compounds identified in leachate and groundwater at the
Fultz Landfill site. It is currently estimated that the treatment system for
the site must be capable of operating at rates of at least 15 gpra, that is,
about 10 GPM from the extraction wells, 2 GPM from the leachate collection
system, and 3 GPM excess capacity as a factor of safety.

The final treatment system used at the Fultz Landfill site must be capable of
detoxifying or removing a number of inorganic compounds, volatile organic
compounds, and semi-volatile organic compounds. The treatment system will be
capable of removing, at a minimum, all chemicals that contribute to the
carcinogenic risk above 10"* and non- carcinogenic risk factors greater than 1
as defined in RI Chapter 6.

In addition, the effluent from the treatment system must meet all limitations
established by the State of Ohio. For the purpose of a conceptual design of
the treatment system we have considered Federal MCLs, MCLGs, Drinking Water
Standards, and Ohio State Water Quality Standards for Wills Creek.

The final treatment system selection will be based on samples from the
extraction system, after it is constructed and functioning. A bench scale
treatability study would be conducted to determine the most efficient manner
to treat contaminated leachate and groundwater.

The proposed treatment process would begin with the addition of an oxidizing
agent, such as hydrogen peroxide, to oxidize the iron, arsenic, and other
metals. A precipitant would then be mixed with the solution, which will be
discharged to a clarifier where most of the solids will precipitate out, and be
removed as a sludge. The sludge will be discharged to a filter press that
removes moisture, increasing its solids content to about 30%. The sludge
produced may be considered a RCRA hazardous waste and may be considered a Land
Disposal Restricted (LDR) waste. Sludge produced from the on-site treatment
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system would be disposed of in accordance with applicable Federal Land Disposal
Restrictions. If the sludge is found to be non-hazardous it would be disposed
of in an approved landfill.

clarified water would then be passed through a granular carbon filter to remove
the remaining suspended solids. Effluent would be passed through a bed of
granular activated carbon (GAC) as a polishing step to remove any remaining
organic compounds. At periodic intervals, the spent carbon must be replaced
with fresh carbon, and the used carbon either regenerated or disposed of in
accordance with Federal Land Disposal Restrictions. If the spent carbon is to
be regenerated, it must be treated in a unit that is in compliance with
40 CFR 264 Subpart X.

11. Discharge of Treated Water To Surface Water

Discharge of the treatment plant effluent will be to Stream A downstream of the
sediment pond by way of a dedicated discharge pipeline. The discharge of
treatment plant effluent would be in accordance with substantive requirements
of a National Pollutant Discharge Elimination System (NPDES) permit.

The capital cost of this alternative is $ 15,759,700. The O&M cost is
$ 218,000. The total present worth cost over a 30 year period considering an
interest rate of 5% is $ 19,480,700. The time required to implement this
alternative is 3.5 years. Key ARARs addressed with this alternative are Ohio
closure requirements for landfills and SWDA MCLs for groundwater leaving the
site, and NPDES requirements for discharge of water to surface water bodies.

ALTERNATIVE 5: ON-SITE LANDFILL

An on-site landfill was proposed to remove the contaminated municipal waste
from its existing location and deposit it in a secure double-lined RCRA
equivalent landfill. Fultz Landfill site property is large enough to permit
the construction of a landfill in a side valley adjacent to Stream Valley A to
the east of the existing landfill. See Figure 14.

The components of Alternative 5 are:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5. Over-excavation of the Underground Mine
6. Rock Underdrain
7. Erosion and Sediment Controls
8. Dewatering Facilities
9. RCRA Equivalent On-site Landfill
10. Wetlands Replacement

Institutional Controls, Site Fence and Alternate Water Supply, Items 1 through
3 of Alternative 2 would be performed as described. Item 10 as described in
Alternative 3, would also be included with Alternative 5.

4. Monitoring

Because the new landfill would be lined and capped, and the leachate would be
collected for off-site disposal, in accordance with Federal Land Disposal
Restrictions, long-term monitoring of surface water, groundwater, sediments and
combustible gas would be performed in accordance with all applicable
regulations for a minimum of 30 years to evaluate the migration of contaminants
from the landfill and to monitor the effects of natural attenuation. The
actual monitoring plan will be determined during remedial design.
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5. Over-excavation of the Underground Mine

Construction of a landfill on the eastern portion of the Fultz Landfill site
property would require some treatment of the abandoned underground mine to
remove the danger of subsidence. The same mine flushing procedure of
Alternative 3 could be used to provide adequate support, but in the case of a
new landfill where a disposal pit must be excavated for the installation of
liners, leachate collection system, and waste disposal, it would be more cost-
effective to continue the excavation down to the mine floor to eliminate the
mine cavities and in-place coal. Over-excavation would be more reliable than
mine flushing since the mine itself will be eliminated.

6. Rock Underdrain

As part of the procedure of elimination of the underlying coal mine, the
excavated mine void would be backfilled with a 5-foot thick rock underdrain and
15 additional feet of low-permeability granular fill approved by the OEPA in an
effort to maintain the water table at least 15 feet below the bottom of the
landfill. See Figure 15.

7. Erosion and Sediment Controls

Prior to commencing any excavation for the new landfill, Stream Valley A would
be regraded, and erosion and sediment controls would be installed. First,
ponds 1, 2, and 2A would be drained and the sediments removed to a stockpile on
the existing landfill. Ponds 2 and 2A will be backfilled and a clean water
diversion channel constructed along the north side of Stream Valley A as shown
in Figure 14. A sediment control pond would be excavated in an area to the
west and north of Pond 6, and a temporary sediment control ditch constructed
just south of the clean water diversion channel.

The sediment pond would remain after construction to replace pond water habitat
eliminated by the filling of ponds 1, 2, and 2A, and the clean water diversion
would be re-routed into the sediment pond after revegetation of all disturbed
areas.

8. Dewatering Facilities

Temporary dewatering facilities consisting of well points and sump pumps would
be required during the excavation of the landfill pit to eliminate the seepage
of groundwater into the excavation. A line of well points would be installed
along the northern edge of the proposed pit to lower the water table as needed
during excavation. After the rock underdrain is installed, groundwater will
drain under the backfill and the dewatering equipment will not be needed.

9. RCRA-Equivalent On-site Landfill

A landfill pit would be prepared as shown on Figures 14 and 15. After over-
excavation and backfilling of the coal mine, the sides of the pit would be
graded to the proper slope and a thirty-six inch thick layer of clay compacted
to achieve a permeability of 10'7 cm/a would be installed. A synthetic double
liner with leachate collection and leak detection systems using synthetic
drainage netting would also be installed. A layer of filter fabric and a
12-inch-thick layer of sand would be placed on top of the uppermost drainage
netting. The solid waste from the existing landfill would be placed on top of
the sand layer. Before placement in the new landfill, solids from the existing
landfill would be excavated and segregated into hazardous and non hazardous.
After analysis, landfill material considered to be hazardous would be disposed
of in an off-site USEPA approved landfill. Non-hazardous wastes would be
compacted to reduce the volume of the waste and to reduce the potential for
settlement within the new landfill, and disposed of in the new on-site
landfill.
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The capital cost of this alternative is $ 54,404,600. The O&M coat is
$ 134,000. The total present worth cost over a 30 year period considering an
interest rate of 5% is $ 56,766,600. The time required to implement this
alternative is 7.5 years. Key ARARs addressed with this alternative are Ohio
closure requirements for landfills and siting criteria for construction of new
landfills.

ALTERNATIVE 6: MULTI-LAYER CAP WITH SUBSURFACE BARRIER

The purpose of this alternative is to isolate the landfill from infiltration,
including lateral infiltration from the groundwater flowing through Stream
Valley A and vertical infiltration through the ground surface. The cap would
prevent infiltration of precipitation from the landfill surface and shallow
groundwater from the south. At the same time the cap would lower the water
table under the landfill by an estimated 3 to 7 feet. This would increase the
potential for groundwater in the eastern side of the shallow aquifer to flow
under the landfill thereby reducing contaminant flow southward, into the coal
mine aquifer. A subsurface barrier around the west and north of the landfill
would minimize the transport of contaminants by preventing groundwater from
Stream Valley A from flowing under the landfill.

The components of Alternative 6 are:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5. Subsurface Structural Supports
6. Surface Water Controls
7. Multi-layer Cap
8. Leachate Collection System
9. Slurry Wall
10. Wetlands Replacement

Components Similar to Alternative 3

Items 1 through 8 of Alternative 3 would be performed with the exception that
Pond 3 would not be removed. Item 10 as described in alternative 3, would also
be included with Alternative 6.

9. Slurry Wall

A low-permeability, subsurface vertical barrier would be constructed around the
eastern and northern sides of the existing landfill to divert groundwater in
the shallow aquifer around the landfill as illustrated on Figure 16. A soil-
bentonite slurry wall would work best in the mine spoil and alluvium
encountered in Stream Valley A. After Stream Valley A is regraded, and the
multi-layer cap with leachate collection is installed, the slurry wall would be
constructed from the ground surface to the top of competent bedrock. Bedrock
in Stream Valley A is a sandy shale of the Allegheny Group, which also forms
the floor of the Ideal Mine. After regrading, the depth to bedrock would vary
from about 45 feet below the surface at the western end of valley to about 30
feet in the area between Pond 1 and the landfill. Along the eastern side of
the landfill the slurry wall would run north to south and would tie into the
former face of the strip mine excavation where it would continue up along the
sandstone and claystone that overlies the in-place coal. The overall average
depth of the slurry wall would be about 40 feet.

The capital cost of this alternative is $ 15,455,900. The O&M cost is
$ 245,000. The total present worth cost over a 30 year period considering an
interest rate of 5% is $ 19,627,900. The time required to implement this
alternative is 3 years. Key ARARs addressed with this alternative is Ohio
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closure requirements for landfills and the SDWA MCLs.

ALTERNATIVE NO. 7: GROUNDWATER EXTRACTION AND ON-SITE TREATMENT

This alternative is the same as Alternative 4, Multi-layer Cap, Groundwater
Extraction and On-site Treatment, shown on Figure 14 except that a multi-layer
cap and leachate collection system would not be installed. As with Alternative
2, Alternative 7 attempts to meet the remedial action objectives through
institutional actions and monitoring with the added advantage of treating
groundwater from the shallow aquifer.

The components of Alternative 7 are:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5. Surface Water Controls
6. Extraction Well System
7. On-site Water Treatment Plant
8. Discharge of Treated Water To Surface Water
9. Wetlands Replacement

Although this alternative meets the four remedial objectives discussed on page
16 of this section, this alternative does not address one key ARAR which is th*
Ohio landfill closure requirement.

ALTERNATIVE NO. 8: MULTI-LAYER RCRA CAP WITH UPGRADE OP THE BYESVILLE WATTJI
TREATMENT PLANT.

Alternative 8 is the same as Alternative 3, Multi-layer RCRA Cap, with the
addition of an upgrade to the Byesville Water Treatment Plant to prevent any
contamination from the Fultz Landfill site that might migrate to the Byesville
Plant No. 2 from entering the public drinking water supply. The upgrade to the
Byesville Water Treatment Plant would consist of a well-head treatment system
to treat site related contaminants. This Alternative achieves the remedial
action objectives both by institutional controls and by insuring a safe
drinking water supply regardless of increases in contaminant concentrations, it
any, in the deeper coal mine aquifer.

The components of Alternative 8 are:

1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5 . Subsurface Structural Supports
6. Surface Water Controls
7. Multi-layer Cap
8. Leachate Collection System
9. Upgrade of the Byesville Water Treatment Plant
10. Wetlands Replacement

This alternative meets the four remedial objectives discussed on page 16 of
this section. However, it allows groundwater contamination to spread through
approximately 1 mile of aquifer before being treated at the Byesville Water
Treatment Plant. It is USEPA policy to intercept and collect contaminated
groundwater as close to the source as possible. By allowing contaminated
groundwater to spread and treating it when it gets to the Byesville Water
Treatment Plant, a large portion of the aquifer will become contaminated.
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ALTERNATIVE NO. 9: ON-SITE LANDFILL WITH GROUNDWATER EXTRACTION AND
TREATMENT

Alternative 9 is a combination of Alternative 5, On-flite RCRA Landfill with
the groundwater extraction and the on-site treatment system of Alternative 4.
The array of groundwater extraction wells consists of 8 wells instead of the 12
wells used in Alternative 4. Only 8 wells would be used because the wells in
Alternative 4 that were intended to cut off the migration of contaminants from
the existing landfill to the coal mine aquifer would not be needed once the
landfill waste is relocated. Alternative 9 meets the remedial action
objectives in the same manner as Alternative 5 with the added benefit of
extracting contaminated groundwater from the shallow aquifer for treatment.

The components of Alternative 9 are:

1. * Institutional Controls
2. Site Fence
3 . Alternate Water Supply
4. Monitoring
5. Surface Water Controls
6. Over-excavation of the Underground Mine
7. Rock Underdrain
8. Erosion and Sediment Controls
9. Dewatering Facilities
10.RCRA Equivalent On-site Landfill
11.Extraction Well System
12.On-site Water Treatment Plant
13.Discharge of Treated Water To Surface Water
14.Wetlands Replacement

Although this alternative meets the four remedial objectives discussed on page
16 of this section, this alternative does not address one key ARAR which is the
Ohio landfill siting criteria.

ALTERNATIVE NO. 10: COAL MINE AQUIFER CUT-OFF BARRIER

Alternative 10 meets the remedial action objectives by a combination of the
institutional actions of Alternative 2, and the installation of a low
permeability barrier within the coal mine aquifer. The cut-off barrier would
effectively prevent the migration of contaminants from the existing landfill
and shallow aquifer into the coal mine aquifer.

The components of Alternative 10 art:
1. Institutional Controls
2. Site Fence
3. Alternate Water Supply
4. Monitoring
5. Erosion and Sediment Controls
6. Dewatering Facilities
7. Low Permeability Compacted Clay Cut-off Barrier
8. Surface Water Control
9. Wetlands Restoration

Institutional Controls, Site Fence, Alternate Water Supply, and Monitoring
Items 1 through 4 of Alternative 2 would be performed. Item 9 as described in
Alternative 3, would also be included with Alternative 10.

5. Erosion and Sediment Controls

Temporary erosion and sedimentation controls such as silt fences, hay-bail
siltation barriers and small diversion channels would be installed as needed to
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prevent erosion during the construction of the cut-off barrier. Because the
excavation and construction of the barrier can be staged to proceed from one
end to the other, no permanent diversion channels or sediment ponds would be
needed.

6. Dewatering Facilities

Temporary dewatering facilities consisting of well points and sump pumps would
probably be required during the excavation of the trench for the cut-off
barrier to control the seepage of groundwater into the excavation. A line of
well points will be installed along sides of the excavation to lower the water
table as needed during construction. Water that seeps into the excavation from
the coal mine aquifer would be removed with sump pumps. Temporary facilities
meeting all applicable Federal and State requirements would be built to hold
the extracted water for testing and treatment or disposal.

7. Low Permeability Compacted Clay Cut-off Barrier

Construction of a 2,400-feet long cut-off barrier in the coal mine aquifer
would begin with the excavation of a trench from the ground surface to the
floor of the coal mine. The trench would be 20-feet wide at the bottom and
from 50 to 180 feet wide at the ground surface. It would extend from the
intact coal to the north of Stream Valley A through the former Ideal Mine,
Stream Valley A between Pond 1A and Pond 1, through the former Ideal Mine west
and south of the existing landfill to the intact coal on the northern side of
Stream Valley B. The depth of the trench would vary from 36 feet near Stream A
to 115 feet at the crest of the hill south of Pond 1. The average depth would
be about 80 feet and would require the removal of an estimated 610,000 cubic
yards of material approximately 60% of which would be rock. The trench would
be filled with compacted clay to achieve a permeability of less than 10'7
cm/sec. The clay backfill would extend to within 3 feet of the original ground
surface. The uppermost 3 feet of the excavation would be backfilled with
random fill and covered with sufficient topsoil to permit revegetation of the
disturbed area.

8. Surface Water Control

Part of the cut-off barrier would intersect Stream Valley A between Pond 1A and
Pond 1. During the excavation and backfilling of the cut-off trench, Stream A
would have to be temporarily re-routed around the excavation. To accomplish,
the excavation would proceed in stages to allow Stream A to be diverted through
a series of channels circumventing the excavation area.

Although this alternative meets the four remedial objectives discussed on page
16 of this section, this alternative does not address one key ARAR which is the
Ohio landfill closure requirement.

SCREENING OF ALTERNATIVES

Alternatives were initially developed to be evaluated against the short- and
long-term aspects of three broad criteria: effectiveness, implementability, and
cost. Alternatives were evaluated generally in the screening stage, then in
more detail in the detailed analysis of alternatives. Of the 10 alternatives
that were developed to meet the remedial action objectives, 4 were eliminated
in the screening stage. Rationale for screening out Alternatives 7 through 10
is as follows.

ALTERNATIVE 7: GROUNDWATER EXTRACTION (WITHOUT CAP)

Alternative 7 was not carried forward for detailed analysis because, without
the installation of a cap, it did not provide adequate closure of the existing
landfill. It would be less effective in preventing the spread of contamination
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because it would not address the vertical migration of contaminants through the
bedrock layer between the existing landfill and the coal mine aquifer.
Although the cost would be much lower than Alternatives 3 through 6, the
groundwater extraction system would need to be operated indefinitely because
there would be no reduction in contaminant transport by infiltration of
precipitation through the existing landfill.

ALTERNATIVE 8: CAP WITH UPGRADE OF THE BYESVILLE WATER TREATMENT PLANT.

Alternative 8 was not carried forward for detailed analysis because the
analysis of contaminant transport from the Fultz Landfill site to the coal mine
aquifer utilizing a two dimensional solute model indicated that the effects of
the Fultz Landfill site on the Byesville water supply well are minimal at
present but may be more significant in the future. This alternative allows
groundwater contamination to spread through approximately 1 mile of aquifer
before being treated at the Byesville Water Treatment Plant. As stated on page
26 of this section, contaminated groundwater should be intercepted and
collected as close to the source as possible. The cost of remediation of 1
mile of contaminated aquifer in the future is much greater than the present
cost of containing the contamination.

ALTERNATIVE 9: ON-SITE LANDFILL WITH GROUNDWATER EXTRACTION

Alternative 9 was not carried forward for detailed analysis because it would
not be necessary to collect and treat groundwater once the source of
contamination (the landfill) has been removed. Additionally, the construction
on-site would not meet Ohio Solid Waste Landfill siting requirements. Although
the cleanup time for the shallow aquifer would potentially be shorter with
groundwater extraction and treatment, the additional expense of an extraction
and treatment system is not justified. The cost of groundwater extraction and
treatment would make Alternative 9 substantially higher than Alternative 5 -
On-Site Landfill.

ALTERNATIVE 10: COAL MINE AQUIFER CUT-OFF BARRIER.

Alternative 10 would be the most effective alternative for preventing the off-
site migration of contaminants from the Fultz Landfill site through the coal
mine aquifer. However, the highest risks that were identified in the risk
assessment were attributed to future use of on-site groundwater. Alternative
10 would address risks from use of the on-site groundwater with site access and
use restrictions only, making it no more effective than Alternative 2 at
reducing the highest risks. Although the technologies used to implement
Alternative 10 are common and readily available, an excavation of this size
involving the movement of 700,000 cubic yards of earth and rock and the
importation of a near equal quantity of clay would be an enormous task.
Controlling the infiltration of groundwater from the coal mine aquifer might
also prove very difficult. Because it is not more effective in reducing the
major risks at the Fultz Landfill site, would be costly and difficult to
implement, and without the installation of a cap would not provide adequate
closure of the existing landfill, Alternative 10 was not carried forward for
detailed analysis.

VIII. Summary of Comparative Analysis of Alternativei

OVERALL PROTECTION OP HUMAN HEALTH AND THE ENVIRONMENT

This criterion addresses whether or not a remedy provides adequate protection,
and describes how risks are eliminated, reduced or controlled through
treatment, engineering controls, or institutional controls.

Alternative 1 does not eliminate, reduce or control the current and future
potential risks to human health and the environment associated with the Fultz
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Landfill. Alternative 2 does not reduce risks to the environment. All of the
alternatives except 1 and 2 reduce the current and future potential risks to
human health and environment associated with the Fultz Landfill.

COMPLIANCE WITH ARARS

This criteria addresses whether or not a remedy will meet all of the applicable
or relevant and appropriate requirements (ARARs) of other environmental
statutes and/or provide grounds for invoking a waiver. A waiver would be
allowed only if the chosen remedy is considered to be an improvement over other
remedies that do comply with ARARs. ARARS are divided into action, location,
and chemical specific categories.

1. Action specific ARARs are requirements that set controls or restrictions
on design, implementation, and performance levels of activities related to
the management of hazardous substances, pollutants, or contaminants.

2. Location specific ARARs are requirements that restrict remedial actions
based on the location or characteristics of the site or its immediate
environs.

3. Chemical specific ARARs are requirements that set protective cleanup
levels for chemicals of concern, or are used to indicate an acceptable
limit of discharge associated with a remedial action.

Alternative 2, Institutional Actions and Monitoring, does not meet ARARs for
the Fultz Landfill site. ARARs not addressed by this alternative are: closure
of the existing landfill according to state standards; MCLs would be exceeded
in the shallow or deep mine aquifers for lead, antimony, beryllium, and vinyl
chloride; and maximum leachate concentrations would continue to exceed surface
water criteria for discharges to Wills Creek for at least four organic and
inorganic compounds. Alternative 5 does not meet ARARs because it does not
meet State of Ohio solid waste landfill siting criteria. Alternatives 3, 4 and
6 would meet all Federal and State environmental requirements. Since
Alternatives 2 and 5 failed to meet this criteria they will be eliminated from
further consideration. Alternatives 3, 4 and 6 will be carried forward in the
comparison.

LONG-TERM EFFECTIVENESS AND PERMANENCE

Long-term effectiveness refers to the ability of a remedy to maintain reliable
protection of human health and the environment over time once cleanup goals
have been met.

The reduction in long-term effectiveness of each of the alternatives depends in
part on the enforcement of institutional controls. Alternative 4, provides an
advantage over alternatives 3 and 6 because contaminated groundwater is
extracted and treated. By removing contaminated groundwater alternative 4
provides for a greater degree of permanence in groundwater cleanup.
Alternative 4 also provides hydraulic containment of contaminants from the
existing landfill. By not allowing groundwater contamination to spread,
alternative 4 also provides a greater degree of long-term effectiveness.
Alternative 6 provides a partial barrier to contaminant migration. Alternative
3 provides only control over infiltration induced migration of contaminants.
Listed in the order of overall long-term effectiveness from the most effective
to the least effective; they are:

Most Long-Term Effective
Alternative No. 4: Multi-layer Cap with Groundwater Treatment
Alternative No. 6: Multi-layer Cap with Subsurface Barrier
Alternative No. 3: Multi-layer Cap

Least Long-Term Effective
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REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT

Reduction of toxicity, mobility, or volume refers to the anticipated
performance of the treatment technologies employed under each remedy.

Alternative 4 provides the greatest reduction in toxicity and volume of
hazardous materials. Alternative 4 achieves the same reduction in mobility and
toxicity as Alternative 3 plus an additional 6 million gallons of contaminated
groundwater per year would be extracted and treated. Based on the HELP model,
over a 25 year period, an estimated 526,000 gallons per year of leachate would
be collected and treated on site. The on-site treatment of groundwater and
leachate would produce residuals in the form of metal contaminated sludges.
Listed in the order of overall reduction of toxicity, mobility and volume
through treatment from the greatest reduction to the least reduction, they are:

Greatest Reduction
Alternative No. 4: Multi-layer Cap with Groundwater Treatment
Alternative No. 6: Multi-layer Cap with Subsurface Barrier
Alternative No. 3: Multi-layer Cap

Least Reduction

SHORT-TERM EFFECTIVENESS

Short-term effectiveness involves the period of time needed to achieve
protection and any adverse impacts on human health and the environment that may
be posed during the construction and implementation period until cleanup goals
are achieved.

Alternative 4 achieves remedial action goals in an estimated range of 4-14
years. Alternatives 3 and 6 are estimated to achieve remedial action goals
between 13-46 years. Although alternative 4 requires a somewhat longer time
for construction, it is estimated to achieve remedial action goals in the least
amount of time. Alternative 6 poses the greatest risk to workers during
construction because of the excavation of the slurry wall. Releases of airborne
contaminants could occur during the excavation operation. Alternatives 3 and 6
pose a greater risk to the community because leachate will be hauled off-site.
Listed in the order of short-term effectiveness in achieving remedial action
goals from the most effective to the least effective, they are:

Most effective in the short term
Alternative No. 4: Multi-layer Cap with Groundwater Treatment
Alternative No. 3: Multi-layer Cap
Alternative No. 6: Multi-layer Cap with Subsurface Barrier

Least effective in the short term

IMPLEMENTABILITT

Implementability refers to the technical and administrative feasibility of a
remedy, including the availability of goods and services needed to implement
the chosen remedy.

Implementation of institutional controls listed under each alternative being
evaluated and the ease of implementation is to some degree dependant upon
public acceptance. All of the alternatives are relatively easy to implement,
use widely available equipment and materials, and well established reliable
methods. Installation of the slurry wall of Alternative 6 in the strip mine
spoil of Stream Valley A may be difficult because of the nature of strip mine
spoil. A detailed design investigation would have to be performed to assure
that a slurry wall will be cost effective and practical to implement.
Alternative 4 would be less difficult than Alternative 6, but would be more
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difficult to implement than Alternative 3 because well installation would
require a detailed design investigation in order to determine the optimum well
placement and pumping rates. Alternative 4 will require the off-site disposal
of water treatment residuals. Based on the above discussion, Alternative 3
would be the easiest to implement. Listed in the order of overall ease of
implementation from the easiest to implement to the most difficult to
implement, they are:

Easiest to implement
Alternative No. 3:
Alternative No. 4:
Alternative No. 6:

Multi-layer Cap
Multi-layer Cap with Groundwater Treatment
Multi-layer Cap with Subsurface Barrier

Most difficult to implement
COST

Cost criteria includes capital cost, operation and maintenance cost, and
present worth cost which includes capital and O & M costs.

All of the alternatives have about the same total implementation cost.
Alternative 3 has the lowest capital cost but projected operating costs are
higher than Alternative 4 due to the cost of off-site leachate disposal.
Alternative 6 also has a substantial cost associated with off-site disposal of
leachate. Listed in order of least costly to most costly; they are

Least costly
Alternative No.
Alternative No.
Alternative No.

Most costly

STATE ACCEPTANCE

3: Multi-layer Cap
6: Multi-layer Cap & Subsurface Barrier
4: Multi-layer Cap & Groundwater Treatment $

S 18,906,900
S 19,627,900
19,480,700

State acceptance includes whether, based on its review of the RI/FS and
Proposed Plan, the state agency (OEPA) concurs, opposes, or has no comment on
the preferred alternative.

USEPA has involved the OEPA in the RI/FS and remedy selection process. OEPA
was provided the opportunity to comment on the RI/FS documents and the Proposed
Plan, and took part in the Proposed Plan public meeting held in Byesville, Ohio
on July 11, 1991. The State of Ohio has indicated that it concurs on the
chosen remedial alternative. A letter from the OEPA indicates this support.
See Attachment 1.

COMMUNITY ACCEPTANCE

Community acceptance is assessed in the Record of Decision following a review
of the public comments received on the RI/FS and the Proposed Plan.

USEPA solicited input from the community on the remedial alternatives presented
in the Proposed Plan for the Fultz Landfill site. Verbal comments received
during the public meeting indicated support of the chosen remedial alternative.
Two written comments were received and are addressed in the responsiveness
summary. See Attachement 2.

IX. Selected Remedy

After reviewing each remedial alternative developed for the Fultz Landfill
site, and comparing the alternatives against USEPA evaluation criteria, the
USEPA recommends Alternative 4 - Multi-layer Cap, Groundwater extraction and
on-site treatment, for addressing contamination problems at the site.
Alternative 4 meets the four remedial action objectives discussed in Section 7
of this Record of Decision.
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The components of Alternative 4 are:

1. Institutional controls will be sought to reduce exposure to site
contaminants by legally restricting access to the site. Deed restrictions on
land and water use on and adjacent to the landfill would be sought from the
landfill owner and near by residents. A public information program to advise
nearby residents of the nature of the problem at the site would be established.
The USEPA would request local municipalities to enact local and zoning
ordinances that will forbid future use of the site that would expose humans to
contamination, and restricting the drilling of wells and the use of groundwater
and surface water.

In the event that institutional controls are not voluntarily obtained, the
selected remedial action may be re-evaluated to determine if additional actions
should be implemented to ensure that the remedy is permanent and effective on a
long term basis.

2. A 6-foot high chain-link fence approximately 10,000 feet in length, will be
installed around the entire Fultz Landfill site to restrict access and reduce
direct exposure to surface contamination. The fence will be topped with barbed
wire and equipped with warning signs posted at 100-foot intervals along the
fence.

3. Alternate Water Supply

A water supply inventory will be conducted to identify all residential wells
that are downgradient and affected from the Fultz Landfill site. A sample
would be taken from each well and analyzed using analytical methods appropriate
to characterize water intended for drinking. Residences with wells that are
found to present an unacceptable risk due to contamination from the Fultz
Landfill will be connected to the municipal water supply.

4. Monitoring

Long-term monitoring of surface water, groundwater, combustible gas and
sediments will be performed in accordance with applicable Ohio regulations for
a minimum of 30 years to evaluate the migration of contaminants from the
landfill and to monitor the effectiveness of the remedy. The actual monitoring
plan would be determined during remedial design.

5. Subsurface Structural Supports will be constructed for the mine voids under
the landfill to prevent damage of the cap by subsequent mine subsidence and to
reduce the potential for bedrock fracturing between the landfill and the coal
mine aquifer. There are two standard approaches to providing subsidence
supports, namely, grout pillars and mine flushing. As indicated in the
proposed plan, the grout pillar method is the preferred method to prevent
subsidence.

6. Surface Water and Sediment Controls

Part of Streaa Valley A northeast of the existing landfill will be regraded to
eliminate standing surface water, and divert runoff away from the landfill.
This will include filling in Ponds 2, 2A, and 3 and constructing a clean water
diversion channel in the approximate location of Stream A from the western end
of Pond 1 to the culvert downstream of Pond 6 to divert runoff away from the
landfill. In order to provide sediment control for earth disturbances
resulting from capping the landfill, a sediment control pond would be
constructed in an area to the northwest of Pond 6.

7. Multi-layer Cap

A berm will be constructed of compacted clay along the northern side of the
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landfill to bring the to* of the cap up to elevation 835 feet MSL and reduce
the overall slop* of the cap to about 5-1/2%. A stability analysis will be
performed on the proposed cap and berm. The results will be utilized in the
remedial design. In accordance with OAC chapter 3745-27-11(G)(1)(c) the slope
of the cap may be increased to no more than 25% if necessary to accommodate a
•table berm. The above engineering stability analysis will determine the
optimal cap and berm slopes for long-term stability. The analysis will also
determine the effect of increasing the slope of the cap on the stability of the
liner and the possibility for using a liner specifically designed for increased
slopes. After constructing the containment berm, a multi-layer cap would be
installed over the entire 30 acres of the landfill.

A detailed schematic of the multi-layer cap is presented in Figure 11. Cap
layers would include (from the bottom up):

• Random earth fill required in places to grade off the existing landfill
and establish an even slope of 5-1/2%;

• A synthetic drainage layer for gas collection with filter fabric above
and below;
A 24-inch thick compacted clay layer (10-7 cm/s permeability);
A 40-mil HOPE synthetic liner;
A synthetic drainage layer for infiltration with filter fabric above;
A 30-inch thick random earth fill;
A 6-inch thick topsoil layer.

8. Leachate Collection System

The leachate collection system will be installed along the northern side of the
landfill to intercept groundwater leaving the landfill. A rock drain will be
sloped to a central sump from which the accumulated leachate can be pumped for
on-site treatment.

9. Extraction Well System

An array of extraction wells will be installed in the shallow aquifer to; 1)
lower the water table in the landfill area, 2) intercept and hydraulically
contain groundwater migrating into the deep-mine aquifer, and 3) collect
contaminated groundwater for treatment thereby reducing the volume of hazardous
liquids on site. The actual amount, location, and pumping rates for the
extraction wells will be determined during the pre-design phase.

10. On-site Water Treatment Plant

An on-site water treatment plant will be installed which will reduce the
contaminant levels sufficiently for discharge to surface water. If sludge
produced from the on-site treatment system is found to be hazardous it will be
disposed of in accordance with applicable Federal Land Disposal Restrictions.
If the sludge is found to be non-hazardous, it still will be disposed of in an
approved manner. The on-site water treatment system that is being considered
for remediation of leachate and groundwater at the Fultz Landfill consists of
the following processes:

• Oxidation
• Precipitation
• Filtration
• Carbon Adsorption

The final treatment system selection will be based on samples from the
extraction system, after it is constructed and functioning. A bench scale
treatability study would be conducted to determine the most efficient manner
to treat contaminated leachate and groundwater.
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11. Discharge of Treated Water To Surface Water

Discharge of the treatment plant effluent will be to Stream A downstream of the
sediment pond by way of a dedicated discharge pipeline. The discharge of
treatment plant effluent will be in accordance with substantive requirements of
Ohio Revised Code (ORC) Chapter 6111, the National Pollutant Elimination System
(NPDES) and Section 402 of the Clean Water Act (CWA).

12. Wetlands Replacement

Since the disturbance of wetland environment is anticipated from proposed
remedial activities a study will be performed to delineate the extent of
wetlands and develop a plan for remediation. At a minimum, the wetlands
replacement plan will include replacement or restoration of the ponds and
surrounding habitat. Upon completion of construction, the clean water
diversion channel will be re-routed into the sediment pond, and the base water
level of the sediment pond would be raised to provide pond surface area equal
to the area lost by the elimination of Ponds 2 and 3 and the lowering of the
pool level of Pond 1. Every attempt will be made to provide a minimum 1 to 1
wetlands mitigation.

Points of CoBpliance

Points of compliance for risks being addressed by the remedial action are:

1. Shallow aquifer groundwater at or beyond the edge of the waste management
area.

2. Surface water in Stream A, after the sedimentation pond, prior to the
confluence of Stream A and Wills Creek.

1. Remediation Goals for the Shallow Aquifer

o Concentrations of site-related contaminants that also appear in
background, shall be reduced to their respective background
(upgradient) concentrations.

o In addition, site-related contaminants not detected in background
(upqradient^ wells with an existing maximum contaminant level
(MCL) shall be reduced to a concentration level at or below the
MCL. The contaminants found on site above MCLs are vinyl
chloride, antimony, beryllium, and lead.

o Concentrations of carcinogenic site-related contaminants not
detected in background (upgradient) wells shall be reduced to
levels that pose a cumulative carcinogenic risk no greater than
1x10-6.

o Concentrations of non-carcinogenic site-related contaminants not
detected in backoround fupgradient) wells shall be reduced to
levels that pose a cumulative hazard index no greater than one.

If it is determined, based on the preceding criteria and the system performance
data over a 15 year period, that the above remediation goals for the shallow
aquifer cannot be achieved, all of the following measures involving long-term
management may occur, as a modification of the existing extraction well Bystem:

1. low level pumping will be implemented as a long-term containment
measure;

2. chemical-specific ARARs may require a review based on the technical
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impractibility of achieving further contaminant reduction; and/or

3. institutional controls would be Bought to restrict access to those
portions of the aquifer which remain above MCLs or health-based
goals, should this aquifer be proposed for use as a drinking water
source.

2. Remediation Goals for Surface Water from Stream A

Under the proposed monitoring program, quarterly monitoring of surface water
shall be performed at 2 locations in Hills Creek and two locations in Stream A.
Sampling locations on Stream A should be prior to the confluence of Stream A
and Wills Creek. The purpose of this sampling and analysis would be to monitor
the levels of contaminants in Stream A, and Wills Creek resulting from the
discharge of the shallow and coal mine aquifers. Ohio Water Quality Standards
under the Ohio Administrative Codes 3745-01 (-03,-04,-05, and -07) shall be
used to determine if the level of contamination from the site is acceptable.

Discharge from the treated leachate and groundwater from the on-site treatment
plant to Stream A shall be in accordance with substantive requirements of Ohio
Revised Code (ORC) Chapter 6111, the National Pollutant Elimination System
(NPDES) and Section 402 of the Clean Water Act (CWA).

3. Costs

A complete summary of capital costs, operation and maintenance (O&M) costs and
a present worth value cost over a 30 year period at a 5% and 10% interest rat*,
is presented in Table 32. The costs presented in this table assume the grout
pillar method will be used to prevent subsidence on site. The capital cost of
this alternative is $ 15,759,700. The O&M cost is $ 218,000. The total
present worth cost over a 30 year period considering an interest rate of S\ is
S 19,480,700.

X. Statutory Determinations

The following is a brief description of how the selected remedy meets the
statutory requirements of Section 121 of CERCLA.

Protection of Human Health and the Environment.

Current and potential future risks to human health and the environment from
contaminated groundwater (shallow and deep aquifers), leachate and air would be
reduced provided that the cap remains intact, hydraulic containment and
extraction of groundwater and leachate is obtained, and site access and use
restrictions are strictly enforced. The bulk of the contamination source
(solid wastes and hazardous liquid wastes) would remain on-site, but the
mobility and volume would be reduced by the cap, leachate collection system,
and active groundwater containment and extraction from the shallow aquifer.
The selected remedy will attain a 10"* to 10"* risk level for carcinogens and a
Hazardous Index <1 for noncarcinogens. No unacceptable short-term risks or
cross-media impacts will be caused by implementation of the selected remedy.

Compliance with Applicable or Relevant and Appropriate Requirements.

Applicable action-specific ARARs for landfill closure (OAC 3745-27-10), would
be complied with by installation of a RCRA Subtitle C cap. RCRA Land Disposal
Restrictions (40 CFR 268) regarding treatment residuals and Department of
Transportation (49 CFR Parts 100-199) involving transport of waste off site,
would be complied with, if the treatment plant sludge is found to be hazardous.
Substantive requirements of a (40 CFR 122,125) NPDES discharge permit regarding
discharge of treated water to a surface water body would be complied with. SDWA
(40 CFR 144) Underground Injection Control Program (UIC) requirements regarding
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standards for the underground injection of fluids (cement used for grout
pillars) would be complied with. Executive Order 1990 (40 CFR 6, Appendix A)
regarding wetlands would be complied with.

Applicable chemical-specific ARARs (SWDA MCLs) for concentrations of antimony,
beryllium, lead, and vinyl chloride found in groundwater, at the point of
compliance, would be complied with by returning concentrations of contaminants
to their respective MCLs. If naturally occurring concentrations of
contaminants exceed their respective MCLs, attainment of their MCLs would not
be applicable or relevant and appropriate pursuant to USEPA policy.
Contaminants found naturally occurring, above acceptable health-based levels,
will be return to their naturally occurring concentration. Anthropogenic
contaminants without MCLs, found above acceptable health-based levels will be
return to their acceptable health-based level.

Cost-Effectiveness.

The USEPA believes the selected remedy complies with ARARs and is cost-
effective in mitigating the principal risk posed by contaminated groundwater
and leachate within a reasonable period of time. Section 300.430(f)(ii)(D) of
the NCP requires USEPA to assess cost-effectiveness by evaluating all
alternatives which satisfy the threshold criteria: protection of human health
and the environment and compliance with ARARs, with three additional balancing
criteria: long-term effectiveness and permanence, reduction of toxicity,
mobility or volume through treatment, and short-tern effectiveness, to
determine overall cost-effectiveness. The selected remedy meets these criteria
and provides for overall effectiveness in proportion to its cost. The estimated
cost for the selected remedy is $ 19,480,700.

Utilization of Permanent Solutions and Alternative Treatment for resource
recovery! Technologies to the Maximum Extent Practicable (MEP>.

USEPA believes the selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a cost-
effective manner for the Pultz Landfill site. Of those alternatives that are
protective of human health and the environment and comply with ARARs, the USE?*
has determined that the selected remedy provides the best balance of trade-offs
in terms of long-term effectiveness and permanence; reduction of toxicity,
mobility, and volume achieved through treatment; short-term effectiveness;
implementability; and cost. The selected remedy also meets the statutory
preference for treatment as a principal element and considering State and
community acceptance.

Preference for Treatment as a Principal Element.

The selected remedy satisfies, to the maximum extent practicable, the statutory
preference for treatment as a principal element. The principal threat to human
health is ingestion of contaminated groundwater from the either the shallow
aquifer or the deeper coal mine aquifer. The selected remedy reduces levels of
organic and inorganic contaminant concentrations present in groundwater by
using an oxidation, precipitation, filtration, and carbon adsorption, treatment
plant.
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TABLE 1
SUMMARY OF CHEMICALS DETECTED (a)

Fultz Landfill Site, Byesvllle, Ohio
Feasibility Study Report

CHEMICAL

OHGAMICS:

Acetone

Beniene

Beniolc acid

Benxyl alcohol

Ble(2-ethylher)rl>phthalata

Broaodichloroa>e thane

Bromofona

2 -Butanona

ButylbeniylphthalaLa

Carbon dlaulflde

Carbon tetrechlorida

Carclnoganic PABa

Chlorobenxene

Chloroethane

Chloroform

01 bronochlorone thane

1 , 4-Dlchlorobeniene

3,3* -Dlchlorobenildene

1 , 1-Dlchloroethane

1, l-Dlchloro«th*n«

l,2-Dichloro«th«n* (total)

1 , 2-Dichloropropana

c 1 • - 1 . 3~Dichloropropan*

Lr an*~ 1 , 3~Dichloroprop«n«

Olathy Iphthalata

Croundwatar

Sb«lUMf
Aquifer

X

X

X

X

X

X

X

X

X

X

X

X

X

Daap
Aqulfac

(X)

X

X

(X)

X

Ratldan-
clal.
Wall,
(b)

(X)

(X)

Bya. villa Plant No. 2

Untreated

(X)

(X)

Traatad

Surface Matar/Sedlment

Laachala Seepa

Hater

X

X

X

X

X

X

X

SedlMnt

X

X

X

X

X

X

X

Fonda and Streea A

Water Sedlaent

X

(X)

X

X

(X)

(X)

X

X

(X)

(X)

(X)

(X)

(X)

(X)

(X)

Willi Craak

Hater SedlMnt Soil

X

Air

X

X

XH
i



TABLE 1 Continued)

COMICAL

2.*-DlMthylphanol
01 -n-buty Iphthalata

Dl-n-octy Iphthalata

Ethylbaniana

4-Mathyl-2-pantanona
2 - M« thy 1 phenol

4-Hathylphanol

Mathylana chlorlda

N-nltroaodlphanylaailna

Honcarclnoianlc PAHi

Pantachlorophanol

Phanol

Styrana
Tatnetiloroathana

Toluana

1.1. l-Trlchloroalha«a

1, 1.2-Trlchloroathana

Trlchloroathana

Vinyl acatata

Vinyl chlorlda

Xyl*n*a (total)

INORGANICS:

Aluainun

AntlBony

Arianlc

Birlun

Bcrylllua

C**\Bll«

Grounciwatcr

Shallow
Aqultai

X

X

X

X

X
X

X

X

X

X

X

X

X

X

X

X

X

D««p
Aqulfar

X

X

(X)

X

X
X

(X)

X

X

X

X

R«ld«n-
clal.
Walla
(b)

(X)

(X)

(X)

Byaavllla Plant No. 2

Untraatad Traatad

Surfaca Watar/Sadlnant

Laachata Saapt

Watar

X

X

X

X

X

X

X

X

X

SadlMnt

X

X

(X)

X

X

X

X

Ponda and Strata A

Watar

(X)

(X)

X

X

X

Sadlawnt

X

(X)

X

X

(X)

(X)

X

X

(X)

(X)

(X)

(X)

X

X

X

X

Wllla Craak

Watar Sadlnant

X

Soil

X

(X)

X

X

Air

X



TABLE 1 (Continued)

CHEMICAL

CelcluB

ChlorlcU

Chromium

Cobalt

Copper

Iron

L..d

Matnealuei

Manfanaee

Mercury

Nickel

Poteaalua

Selenium

Silver

Sodium

Sulfata

Thallium

Vanadium

Zinc

Cyan Id*

Groundwatar

Shallow
Aquifer

X

X

X

X

X
X

- X

X

X

X

X

X

X

X

X

X

X

X

Deep
Aquifer

X

X

X

X

X

X

X

X

X

X

X

Realden-
clal.
Walla
(b)

(X)

(X)

(X)

(X)

Byeavllle Plant No. 2

Untreated Treated

(X)

Surface Hater/Sediment

Leachate Saepa

Water

X

X

X

X

X

X

SedlMnt

X

X

X

X

X

X

Pond* and Stream A

Water

X

X

X

X

Sediment

X

X

X

X

X

X

X

X

Will* Creek

Meter Sediment

X

X

X

X

(X)

X

Soil

X

Air

Not**: (•) Cheat cal> determined to be elte-releted end/or chemical* of potential concern baeed on the RI reeulte.
X A chemical of potential concern In the rlek aaeeiMent. end probably tlte-relatad .
(X) A cheeilcel of potential concern In the rUk aateaament. but probably not site-related. Site-related chemical* were deternlned baaed on a
coaparlaon of the onalta vacaua background concentration* for each medle.
(b) Some residential well* may be located In down«radlent direction* relative to the landfill.

H
i

J0340 1.2 F



TABLE 2

SHALLOW AQUIFER DATA SUMURY
FULTZ LANDFILL S ITE

FINAL Rl REPOB.T
(Concentrations in ug/l)

Shal Low Aquifer

Frequency
of

Chemical Detection (•)

Organ ics:

Acetone
teniene
Benzoic ecid
bi*<2-Ethylhexyl)phthalate
2 -But •non*
Butylberuylphthalate
Carbon disutfide
Carcinogenic PAH»
Chrysene

CMorobenzene
Chloroethene
1,1-Diehloroethene
1,2-Oichloroethene (total)
Diethylphthalate
2,4-Oia*thylphenol
Di-n-octylph thai ate
Ethylbenzene
4-Methyl-2-pentanone
Methylene chloride
N - n i t rosod i pheny I ami ne
Noncarcinogenic PAH*
Anthracene
Dibenzofuran
Fluor anthene
Fluor en*
2-Methylnaphthalene
Naphthalene
Phenanthrene
Pyrene

• PentacMorophenol
• Toluene
• Vinyl chloride
• Xylene* (total)

Inorganics:

Aluainu*
Ant lawny
Arsenic
Bariun
Beryllium
Caofcivja
Calcium
Chloride
ChroariuB
Cobalt
Copper
Iron
Lead
Kegnesiua
Manganese
Mercury
Nickel
Potass iua
Selenium
Silver
Sodium
Sulfate
Thai HUB
Venediua
Zinc

3/28
1/29
2/28
7/29
2/23
1/28
1/27
1/29
1/29
1/29
2/29
1/29
3/29
3/27
1/29
2/29
3/29
1/29
1/27
2/29
5/29
1/27
3/29
1/29
V29
5/29
3/29
3/29
2/29
1/28
4/28
2/29
3/29

27/27
10/24
22/26
28/28
20/28
11/22
28/28
20/23
29/28
23/28
24/28
28/28
26/28
28/28
28/28
16/28
25/28
24/28
2/20
1/28
28/28
22/22
6/27
23/28
28/28

Range of
Detected

Concentrations

4-6
1

0.5-1
4-100
6-8.5
2
2
2
2
3

1-7
4

1-5
8-24
35
7-13.5
1-2
17
1

1.5-2
3.4-812

5
6-77
14
12

0.1-380
21-250
0.2-69
0.1-10

3
1.8-3
2-5
2-12

208-911,000
14.6-132
3.7-427
60-6,000
1.2-68
0.3-77.7

11,200-432,000
3,000- 387,000

6-1,580
18-806
7-1,340

1,220-1,860,000
1.9-1,530

31,100-217,000
348-25,100
0.2-1
7.8-1,630

2,600-97,600
7.8-10

28
3, 630- 721, 000
6,000-450.000
2.1-9.9
25.8-1,610
44-4,890

Background (b>

Frequency Range of
of Detected

Detection (a) Concentrations

0/3
0/3
0/3
0/3
0/3
0/3
0/3

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3

3/3
0/3
2/3
3/3
3/3
0/3
3/3
2/3
3/3
3/3
3/3
3/3
3/3
3/3
2/3
0/3
3/3
3/3
0/3
0/3
3/3
3/3
1/3
3/3
3/3

«8-<10
<5

<50-<100
<10-<20
<6-<10
<10-<20

<5

<10-<20
<5
<10
<5
<5

<10-<20
<10-<20
<10-<20

<5
<10
<5

<10-<20

<10-<20
<10-<20
<10-<20
<10-<20
<10-<20
<10-<20
<10-<20
<10-<20
<50-<100

<5
<10
<5

38,300-125,000
<26-<58
3.2-44
262-4A6
3-7
<4-<5

69,500-103,000
3,000-5,730
63.7-225
47.2-130
80.4-261

77,300-266.000
26.3-U2

34.500-55,700
765-1,020<o.i-<o.a
110-355

15,200-24,000
<5-<10
<3-<5

78,000-89,600
77,000-246,000

1.5
56.9-218
278-957

(a) The nuifeer of samples in which the contaminant uas detected divided by the total nunber of
sample*. The total nunfcer of (ample* ui II vary if the analyst* of a sample for a specific
contaminant was rejected during QA/QC of the data.

(b) The background well for the shallow aquifer is Well GU004.
• Chemical of potential concern.

(<__) Chemical was not detected «t a concentration above the CLP Contract Required Ouantitaticn
Liait of < " ".

~~ T-4



TABLE 3

DOWMG8AD1EMT COAL MINE AQUIFER DATA SLMMARY
FULTZ LAMOFILL SITE

FINAL RI REPOJJT

(Concentrations in ug/l)

Coal Mine Aquifer Background (b)

Chemical C

Organic! :

Acetone
Benzoic acid
bi s(2-6thylhexyl )phthalate
1,2-Oichloroethene (total)
2 -But anon*
Di-n-butylphthalate
Ethylb*tu*n*
2 -Methyl naphtha 1 eoc
Naphthatao*
Toluene
Vinyl chloride
Xylene* (total)

Frequency
of

(erection (a)

4/11
1/11
3/11
2/12
3/9
1/11
1/12
1/12
0/12
2/12
2/12
1/12

Rang* of
Detected

Concentration*

4 - 22.5
37

3 - 150
1.5 - 37 - a

4.5
2
1
N/A

1 - 3
1.5 - 7

2

Frequency
of

Detection (a)

3/5
0/5
1/5
0/5
2/4
0/4
0/5
1/5
1/5
0/5
0/5
0/5

Range of
Detected

Concent ration*

7 - 17
<50 - <100

15
<5
7

<3 - <27
<5
9
6
<5

<10
<5

Inorganics:
Aluminum
Antimony
Arsenic
Barium
Beryl HUB
Cactaiua
Calcium
Chloride
Chromium
Cobalt
Copper
Iron
Lead
Magnes i u»
Manganese
Mercury

• Nickel
Potassiuja
Selenium
Sodiua
Sulfate
ThalliuM

• Vanadivji
• Zinc

11/11
2/9
8/11
12/12
4/12
1/9
12/12
12/12
10/12
6/12
10/12
12/12
12/12
12/12
12/12
2/12
8/12
12/12
2/7
12/12
12/12
2/12
6/12
12/12

1,030 -
33.3 -

10 -
57 -

0.5 -
11

36,850 -
10,000 -

5.6 -
5.9 -
11.3 -
5,300 •
4.4 -

11,900 -
236 -
0.2 -
7.7 -

3,270 -
1.2 -

21,200
60,500 -

2.2 -
7.3 -
35 -

242,000
58
49.3
1.810
18
.4
202.000
150.000
345
222
526
422.000
273
126,000
19,600
0.6
461
32.100
2.3

- 71.400
257.000
2.5
459
1,300

2/4
0/4
3/5
5/5
2/5
1/4
5/5
5/5
3/5
1/5
5/5
5/5
4/5
5/5
5/5
1/5
4/5
5/5
1/2
5/5
5/5
1/4
2/5
5/5

1,050 - 14,100
<25 • <58
17.3 - 392
41 - 322
2.4 - 3

4.5
38,300 - 364,000
4.000 - 53,700
16.6 • 56

24.7
7.4 - 34

6,140 - 74,000
10 • 33.7

10,000 • 22,200
236 • 471

1.2
11 - 55.6

3,370 - 50,600
3.1

39,500 - 238,000
57.000 • 530,000

3.7
16.4 - 30
61 • 158

(a) The ruRber of Maple* in which the contaminant was detected divided by the total nunfeer of samples.
The total number of samples will vary if the analysis of a sample for a specific contaminant was
rejected durlnf QA/QC of the data.

(b) The background samples for the coal mine aquifer are sample* from GU008 (1985 and
1986), and GU009 (198S. 1986, and 1999).

• Chemical of potential concern.
(<__) Chemical was not detected at a concentration above the CLP Contract Required Quantitation

Limit of < " ".
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TABLE 4

CHEMICAL CONCENTRATIONS IN RESIDENTIAL WELLS
FULTZ LANDFILL SITE

FINAL RI REPORT

Compotnd RU001

Concentration* (us/liter) (•)

RWXJ02 RW003 ftUOOS RW007 IW004 (b)

Organic*:
Bromodichloromethane
CMorodi bromcmethane
Trichloroethylene

NS
NS
NS

1.2 •
0.6 •
<0.5

<0.5
<0.5
<0.5

<0.5
<O.S
<O.S

<0.5
<0.5
<O.S

<0.5
<0.5
3.3

Inorganics (total):
Aluminum
Arsenic
Barium
Iron
Lead
Manganese
Zinc

<80
5 •

36.5
3,270 •

<2
584 •
<40

131 •
<2

50.3
635 •
<2
556 •
50.5

1,400
24
395

9,680
6

280
221

<80
<2
175 •
886 •
<2
15
c40

<80
<2

86.1
80
<2

20.3 •
<40

<80
<2
82
293
2

8.7
111

(a) Maxima values detected for each chemical. All wells were sampled once in 1985.
Uells RW001, RW003, and RW005 were sampled again for organic chemicals only in
1986. Trichloroethylene in RU001 was the only organic chemical detected in the
1986 samples.

(b) Background well.

(< } Chemical was not detected at a concentration above the CLP Contract Required Ouanti
' Limit of < " ".

NS Mot sampled.

• Chemical of potential concern.
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'»8iE

DE'EC'Cr
STESv l L t f . COMMUNITY u*TE8

f*J\.U LANDFILL Si TE
F I N A L 8 ! RF.POIT

< Concent rat i oos in

Chemical Pretreatmeot (a)
Post

Freatoietit (b)

Background (c)

Frequency
of

Detection (d)

Range of
Detected

Concentr«t io

Organic*:

Acetone
jjfc'Carbon tetrachloride

Inorganics:

10.5
a.3 <s

2/5
0/5

7 - 1 7
<5

Aliniixm
Antimony
Arsenic
Sari LI*
Beryl I tin
CadMiua
Calcium
Chloride
Chroniin
Cobalt
Copper
Iron
Lead
PUonesiui
Manganese
Mercury
Nickel
Potasslui
Seleniui
Sodiui
Sulfate
ThatliuB
Vanadiui
Zinc

<oO-72.6
<20

<2-<5
13.9-75

<i
<1

35,100
'75

17.7
t8

25.5
2,860-3,090

<2-<3
6,870

258-297
<0.2
<U

3.770
<5

223,000
157.5

<20
<6

<40-25

62.2
<20

<5
78.9

<1
<1

35.600
85

16.1
<£

133 •
83.1

<3
12,800

414
<0.2
<U

4,000
<5

226,000
154
<20

<6
32.5

2/4
0/4
3/5
5/5
2/5
1/4
5/5
5/5
3/5
1/5
5/5
5/5
4/5
5/5
5/5
1/5
4/5
5/5
1/2
5/5
5/5
1/4
2/5
5/5

1,050-14, 100
<25-<58

17.3-392
41-322

2 . 4 - 3 . 0
4.5

38. 300- 364.000
4.000-53,700

16.6-56
24.7

7.4-J4
6, 140-74,000

10-33.7
10,000-22,200

236-471
1.2

11-55.6
3,370-50,600

3.1
39,500-258,000
57,000-530.000

3.7
16.4-30

61-158

(a) Value* presented are the arithmetic wan* of the sample (CU-019) and a duplicate
(CU-020) and Phase 1 sacple RU006.

(b) Saople CU-022 (Minarchefc tap).
(c) Coal Bine aquifer well* CW008 and CU009.
(d) The rxntier of sables in which the contaminant was detected divided by the totil

rurtser of sample*.

• < CTie»(cals of potential concern.
(< ) Chaaical was not detected at a concentration above the CLP Contract Required Ouantitafcr

Liaiit of < •__".

# Carbon Te t r ach lu i r ide was o n l y d e t e c t e d once d u r i n g s a r n p l i r ;



TABLE 5

PHASE II LEACHATE DATA SUMMARY
FULTZ LAMOFILL SITE

FIMAL RI REPORT

(Concentration* in ug/l)

Leechate Water Background («)

Chemical t

Organic*:

Acetone
Benzene
Benzyl alcohol
bis(2-Ethylhexy( )phthalate
Chlorobenzene
Chloroethane
Oiethylphthalate
Ethylbenzene
2-Hethylphenol
4 -Ke thy I phenol
H-ni trosodiphenyleaine
Noncarcinogenie PANS
Naphthalene

Phenol
Toluene
Xytenes (total)

frequency
of

)etection

6/7
5/7
1/7
1/7 •
3/7
3/7
1/7
5/7
1/7
1/7
1/7
2/7
2/7
1/7
4/7
5/7

Range of
Detected

Concentration

9-52.5
2-6
15
6

3-130
11.5-13

3
5.5-150
45
25
6.5
2-5
2-5

21.5
6-87
18-47

Frequency
of

Detection

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3

Range of
Detected

Concentration

<10
<5

<1Q
<1 0
<5

<T Q
* 1 0
<5
* 1 0
< 1 Q
<^ Q
* 10
<10
<10
<5
<5

Inorganics:

Alminua
Arsenic

• Baric*
• Calciua
• Chroniua

Cobalt
Copper
Iron
Lead

• Magnesiui
• Manganese

Nickel
• Potassiui
• SodluB

Vanadfu*
Zinc

7/7
4/7
7/7
7/7
7/7
7/7
7/7
7/7
7/7
7/7
7/7
7/7
7/7
7/7
6/7
7/7

159-782.5
2.2-6.5
283-2, 155

104,500-282.000
173-900.5
5. 3-13. S

8-32.4
2,920-79,800

2.3-15.3
45,450-282,000

1,150-9.070
ISo-674

8.330-90,100
48,000-386,000

6.5-52.6
17.3-364

3/3
2/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
3/3
2/3
3/3
3/3
3/3
3/3
3/3

38,300-125,000
3.2-U
262-486

69,500-103,000
63.7-95
47.2-130
80.4-261

77,300-266,000
26.3-142

34,500-55,700
765-1,020
110-355

15.200-24,000
78,000-89,600
56.9-218
278-957

(a) The background for the leachate water samples is the shallow aquifer background well
(6U004).

• Chemicals of potential concern.
(< ) Oieaical was not detected at s concentration above the CLP Contract Required Ouantitation
—— Liait of <«__".
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TABLE 7

LEACHATE SEDIMENT DATA SUMMARY
FULTZ LAWFUL SITE

FINAL *l REPORT

(Concentration* in ug/kg)

CheatcaI

Leechate Sedinent

Frequency
of

Detection

Range of
Detected

Concentration

Background (a)

Frequency
of

Detection

Range of
Detected

Concentration

Organic*:

Acetone 2/9
Bis(2-ethylhexyl)phthalate 7/9
Butylbenzylphthalate 3/9
Carcinogenic PAHe 2/9
Benzo<a)anthracene 2/9

Chtorobenzene 2/9
1.4-Oichlorobeniene 1/9
3,3'Oichlorobenzidene 1/9
Di-n-octylphthalate 1/9
Ethylbenzene 2/9
Noncarcinogenic PAHs 3/9
Diberuofuran 1/9
Fluoranthene 1/9
Naphthalene 3/9
Phenanthrene 3/9

* Mcthylene chloride 3/9
* N-nitrosodiphenylamine 1/9
* Toluene 3/9
* Xylenes (total) 2/9

Inorganics:

10-19
99-980
62-310
75-120
75-120
15-57

180
1,200
190

7-64
315-1.107

97
300

120-280
170-450
4-10
100

5-24
6-7.5

0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
0/3
1/3
0/3
0/3
1/3
0/3
2/3
0/3
0/3
0/3

<330
<330
<330
<330

<5
<5
<20
<330

<S
«850-110
<330
<330
110
<330
14-32
<10
<5
<5

Aluminum
Arsenic
Barium
Beryllium
Cadmium

• Calcium
Chromium
Cobalt
Copper

• Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

• Selenium
• Silver
Sodiui

* Thai HUB
VanadiuM
Zinc

• Cyanide

8/8
8/8
8/8
8/8
2/8
8/8

8/8

8/8
8/8
8/8
8/8
1/8
8/8
8/8
2/8
1/8
V«
1/8a/a
1/8

8,150-11.900
4.1-22
137-831
0.6-1.1
1.1-3.1

3,320-90,700

9.9-18.4

37,000-61.600
17.1-49
2,720-6,690
448-5,490
0.1
17-38.5
921-2.270
0.6-0.7
1.2
505
0.6

30.5-88.1

0.7

3/3
3/3
3/3
2/3
3/3
3/3

3/3

3/3
3/3
3/3
3/3
1/3
3/5
3/3
0/3
1/3
3/3
0/3
3/3
0/3

10,000-11,800
6.1-7.6
73.5-209
0.7-1.3
0.8-1.3
380-2.330

14.1-20.9

15,800-33,700
13.6-48.6
1,320-3,440
4S5-ail
0.2

13.1-48.3
648-1,720
<0.74-«0.76

0.5
76.7-564

<10
21.4-41

<10

(a) The background samples for the leachate scdiaent are the off-site soil samples (SO-011,
SO-012. and SO-013).

* • Chesricals of potential concern

(< ) Chenical was not detected at a concentration above the CLP Contract Required Quantitatio
Limit of < •__".
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TABLE 8

SURFACE WATER DATA SUMMARY
FULT2 LANDFILL SITE

FINAL Rl REPORT

(Concentration* Inug/t)

Hi

SAMPLE f: SU-001 SU-006 SU-002 SU-003 SU-004 SW-005 SU-008 SW-007
CHEMICAL LOCATION: POND 1 PONO U POND 2 POND 3 POND 4 POND 5 DOUNSTR A UPSTREAM A

(a) (Background)

Organlct :

Styrene
Toluene
Trichloroethene

Inorganlct:
Aluminum
Ant loony
Arienlc
Barium
Beryl HUM
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnet 1 urn
Manganeaa
Mercury
Mlckel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

<5
«5

1.75 •

195 •
<27
2.9 •
39.2

<2
<4

34400
<4

5.1 •
7.1 •
259
«1

14400
823.5 •
<0.2
13.9 •
1560
«3
<9

14100
<3
<5
<5

<10.6

<5
<5
<5

201 •
<27
3.4 •

53. fl
<2
<4

30800
<4
<5
<4
975
<1

12500
339 *
<0.2
<9

3460
<3
<9

2510
<3
<5
<5
<10

<5
<5
<5

<200
<27
2.7 •
69.6

«2
<4

43000
«4
<5
<4

1360
<1

19600
626 •
<0.2
<9

3010
<3
<9

17400
<3
<5
<5

<11.1

<5
<5
<5

<200
<27
2.2 •
49.2

<2
<4

58100
<4
<5
<4

88.5
<1

23700
485 •
<0.2
<9

3100
<3
<9

40500
<3
<5
<5

<IO

<5
<5
<5

<200
<27
<2

46.8
<2
<4

61200
<4
<5
7.3 •
157
<1

24600
146 *
<0.2
<9

2600
<3
<9

45600
<3
<5
<5
<10

<5
<5
<5

<200
«27
<2
19
<2
<4

23500
<4
<5

5.5 •
352
«1

9020
251 •
<0.2
<9

2530
<3
<9

1360
<3
<5
<5
<10

<5
3 •
<5

<200
<24.7

<2
84.8 •
<0.5
<3.6
93200
<5.5
<4.1

<6
1240

«1
39000
1530 •
<0.2
<5.8
2110

<1
<3.9
40700

<2
<5
<5

<10

2
<5
<5

<200
<24.7

<2
39.6
«0.5
«3.6
77200
<5.5
<4.1
<6

913
<1

32200
28.3
<0.2
<5.8
2220

<1
<3.9
28200

<2
<5.5

<5
<10

(•) Values presented are the arithmetic means of the (ample and a delicate sample.
• Chemical of potential concern.
<<__) Chemical uat not detected at a concentration above the CLP Contract Required Ouantitation L i m i t of



TABLE J

SEDIMENT DATA SUMMARY
FULTZ LANOMLL SITE

FINAL HI REPORT

(Concentration* In ug/kg)

SAMPLE •;
CHEMICAL LOCATIONt

Organic*:

Acetone
Bentene
bis(2-Ethylhexyl )phthalate
Bro»odlchioroa>e thane
Bronofona

Carbon dlsulflde
Chlorobenzene
Chloroform
cia-1,J-Dlchloropropene
Dtbro*ochloro*cthane

1.1-Oichloroethane
1,1-Dlchloroethene
1.2-OlcMoroethcne (total)
1.2-Dlchloropropane
t r an* • 1 . J • D 1 ch 1 or opr opene

Dl-n-butylphthatate
Ethylbeniene
Noncarclnogenlc PAHa
Acenaphthene
Fluor ant hene

Phenanthrene
Pyrera

Pentachlorophenol
Styrene
Tetrachloroethene

Toluene
1,1,1-lrlchloroethane
i, 1,2-Trichloroethane
TrtcMoroethene
Vinyl acetate
Xylenet (total)

SO-013 SO-017 SO-OU SO-015 SD-016 SO-01B SO -020 SO-019
POND 1 POND 1A POND 2 PONO 3 POND 4 POND 5 DOWN SIR A UPSTREAM A
(a) (b) (Background)

<4J
<9
510 * •
2 » •
<9

<10
43 »•
2
<9
<9

<IO
<10
<10
<9
<V

85 »•
<9

<1200
<1200
<1200

<1200
<1200
J90 » •
<9
<9

150 * •
6 » •
<9
<9
«9
<9

<27
17 •

<1BOO
8
4

27
77
21
7
6

10
10
17
16
7

<1BOO
17 •

<1800
<1000
<1BOO

<1BOO
<1000
<8600

12
20

19
25
12
16
27
H

<20
<10

<1300
<10
<10

<10
40 «•
2

<10
<10

<10
<10
<10
<10
<10

<1300
<10

<1300
<1300
<1300

<I300
<1300
<6500
<10
<10

4 » •
5 » •

<10
<10
<20
<10

<30
<15
160 »•
<15
<15

<15
64 « •
3

<15
<15

<15
<15
<15
<15
<15

<2000
<15

<1900
<2000
<2000

<2000
<2000
<9600
<15
<15

<15a « •
<15
<15
<30
<15

<61
<14

<1900
<14
<14

<14
60 » •
3

<14
<H

<K
<H
O4
<H
<14

220 » •
<14

<1900
<1900
<1900

<1900
<1900
<9000
<14
<14

<14
7 * •

<14
<H
<20
<U

<3B
<19

<2500
<19
<19

<\9
56 »•
4

<19
<19

«19
<19
<19
<19
<19

<2500
<19

<2500
<2500
<2500

<2500
<2500

< 12000
<1»
<19

<19
10 • •

<19
<19
<30
<19

350 » •
<22

<2900
<22
<22

<22
<22
7 « •

<22
<22

<22
<22
<22
<22
<22

<2VOO
<22
970 « •
110
340

180
340

< 14000
<22
<22

7 » •
<22
<22
<22
<43
<22

<12
«6<aio
<6
<6

<6
<6
2
<6
<6

<6
<6
<6
<6
<6

<8IO
<6

<eio
<810
<aio
<810
<810
<4800

<6
<0

<6
<6
<6
<6

<12
<6

(a) Value* preaented are the arithmetic Mean* of the cample and a duplicate *a«ple.
(b) Not ilte-related became Pond 1A ft upgradient of the tlte.
• Indicates a til e - r e l a t e d concentration.
• Chetaical of potential concern (Section 6.2).

(<__) Chc«lcal uat not detected at a concentration above the CLP Contract Required Ouanti(at ion L i m i t of



TABLE 8 (Continued)

SEDIMENT DATA SUMMARY
FULTZ LANDFILL SITE

FINAL Rl REPORT

(Concentration* in ug/kg)

SAMPLE 0: SO-01J SO 017 SO -OH SO-015 SO-016 SO-Olfl SO -020 SO-019
CHEMICAL LOCATION: POND 1 POND 1A POND 2 POND 3 POND 4 POND 5 DOWNS I R A UPSTREAM A

(•) (b) (Background)

Inorganics:

Aluminum
Ant inony
Arsenic
Barium
Beryllium

Cadmium
Calcium
Chromium
Cobalt
Copper

Iron
Lead
Hagrtesltn
Mangane*e
Mercury

Nickel
Potassium
Selenium
Silver
Sodium

Thallium
Vanadium
line
Cyanide

13950
<11

10.1
134
1.1

<1.65
2*50
21.6
13.1
23.6

26050
H.25
3020

527.5
<.2

24.3
1660
<l.2
«3.7

123 * •

<1.2
30.3
71.3

<2

13800
<H.9

5.4
108
1.4

<2.2
5960
23.1
15.6
24.9

26000
14.6
5270

479
<0.25

31.1
1730
<1.6

<5
139 + •

<1.6
31

81.7
<2.8

19300
9.6 » •

10.4
116

1

<1.4
1350
24.4
13.3
22.7

30900
16.4
32.8
267

<0.18

26.1
1550
<1.1
<3.2

170 » •

<1.1
38.3
79.2
<1.9

15200
<U
6.1
186
1.5

<2.1
6030
26.2
17.4
33.5

32700
15.5
4250

736
<0.24

32
1680
<1.5
<4.7
236 * •

<1.5
36.1
95.8
<2.7

13500
<15.9

6.6
92.4

1.5

<2.4
5570
23.2
17.7
30.6

27100
19

3580
1310

<0.25

34.8
2000
<1.8
<5.3
395 »•

<1.B
34.8
88.3
<3.2

16100
<19.2

8.7
107

<1.4

<2.8
5190

28
17.9
31.2

31600
20.6
4910
1550
0.3 » •

36.5
2160
2.2 « •
6.4 + •
136 * •

2.2 * •
67.5
99.1
3.7 » *

13500
<26.7
54.1 * •
460 »•
1.3

6.7 • •
11800 » •
21.1
16.5
61.3

81700
28.6
4700

14300 + •
<0.54

25.6
2300
<1.1
5.1 * •

<1840

<2.2
41.6

171
<2.7

13300
<6.5
26.2
222
1.6

<0.95
3360
25.9
38.7
91.8

70100
30.4
4340
2590

<0.13

41.8
1400

<0.26
<1

<447

<0.53
40.8

112
<0.66

(a) Values presented are the arithmetic means of the sanple and a duplicate sanpte.
(b) Not site-related because Pond 1A is upgradient of the site.
* Indicates a site-related concentration.
• Cheatical of potential concern (Section 6.2).
(<__) Cheatcal was not detected at a concentration above the CLP Contract Required Quant itat ion L i m i t of < "



TABLE 10

W I L L S CREEC SURFACE WATER DATA SUKWRY
F U L T Z LANOf lLL SITE

FIMAL R! REPORT

(Concentrttion* in ug/l)

CHEMICAL
SAMPLE «:
LOCATION:

SU-010
UPS TMT PLT

SW-011
OS TMT PLT

SV-012
os WILLS at

SW-009
IDEAL UOG
(lackground)

Organica:

Oi-n-butyl phthalate 0.6

Inorganics:

AlLMinuB
Antieooy
Arsenic
Bariua
••ryll iui

Caotaivja
CalciuB
ChroaiuB
Cobalt
Copp«r

Iron
Lead
MagnMiui
Manganasa
Marcury

Nickel
Potaaaiua
Salaniua
Sllvar
Sodiui

Thalliui
Vanadiui
Zinc
Cyanide

T360
<24.7

<2
<106
<0.5

<3.6
159000

<5.S
<4.1

<6

1960
<1

72900
395
0.2

<5.a
3700

<1
<3.9

99500

<2
«5.5

<5
<10

iS9
<24.7

<2
105

<0.5

<3.6
164000

<5.5
•C4.1

<6

955
<1

74700
402

<0.2

<5.8
3760

<1
<3.9

105000

<2
<5.5

<5
<10

444
<24.7

<2
99.2
<0.5

<3.6
156000

<5.5
<4.1

<6

833
<1

70400
359

<0.2

<5.8
3660

<1
<3.9

100000

<2
<5.5

<5
<10

816
<24.7

<2
104

<0.5

<3.6
166500

<5.5
<4.1

<6

1344
<1

77350
383

<0.2

<5.8
3680
<5.5
<3.9

109500

<2
<5.5

<5
<10

was not detected it a concentration above the CLP Contract Required Quantitation
Limit of < •_".
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TABLE 11

WILLS CREEK SEDIMENT DATA SUMMARY
FULTZ LANDFILL SITE

FINAL HI REPORT

(Concentration* in ug/kg)

CHEMICAL
SAMPLE *:
LOCATION:

SO-022
UPS TMT PLT

SO-023
OS TMT PIT

SO-024
OS WILLS

SO-021 (a)
IDEAL BRDG
(Background)

Organic*:

Acetone
Chloroform
Oi-n-butylphthalate
Toluene
Carcinogenic PAH*
Benzo(a)anthracene
8enzo(a)pyrene
Seruo(b)f luorenthene
Chrysene

Moncarcinogcnic PAH*
Acenaphthalene
Acenaphthene
Anthracene
Dibenzofuran
Fluoranthene
Fluorene
2-methylnaphthalene
Naphthalene
Ptienanthrene
Pyrene

Inorganics:

<20
<10

<1300
<10

<1300
<1300
•0300
<1300
<1300
1012
<1300
<1300
<1300
<1300
350

<1300
82

<1300
230
350

3
<1000<a
<1000
<1000
<1000
<1000
<1000
303

<1000
<1000
<1000
<1000
100

<1000
39

<1000
75
89

1
<840

<840
396
<840
<840
<840
<840
130
<«40

41

95
130

48.5
2.5
180
11.8
2725
735
605
545
840

6809.5
110
70.5
334
140
2000
400
230
170

1655
1700

Aluminum
Antimony
Arsenic
Bar < IN
Beryl HUB
Cadmium
Cateiui
Chromium
Cobalt
Copper
Iron
Lead
M*gne*ium
Manganese
Mercury
Nickel
Potaa»iu*
Selenium
Silver
Sodium
ThallluM
VanadiMi
Zinc
Cyanide

12200
<10.2

16.2
113

0.88
<1.5
7390

23
20

29.5
29700
24.1
4330
1400

<0.21
35.9
2190

<0.41
<1.6 •
705 •

<0.83
25.2
96.4

<1

9670
<7.9
19.1
97.3

1.2
<1.2
3660
19.2
21.1
23.2

43300
12.7
3030
1380

<0.16
37.4
1340

<0.32
<1.2 •
545 •

<0.64
25.5
81.9
<0.8

11500
<6.6

77 * •
137
1.5

<0.96
2840
26.7
40.7 * •
24.4

68500 + •
30.9
3540
2170 » •

<0.13
73.2 * •
978

<0.27
<1

<453
<O.S3

55.8 » •
128

<0.67

8685
<10.2
22.5

103.5
1.1

<1.4
7560
15.3

16
31.8

28900
162.6
2910
1014
<.2

23.2
1120
<.41
<1.6
<702
<.83
22.7
94.1

<1

(a) Value* presented are the arithmetic nean* of the sample and a explicate sample.

» Indicate* a site-related concentration.

• Chemical of potential concern (Section 6.2).

(<__) Chemical was not detected at a concentration above the CLP Contract Required
Cuantitation Limit < « ".

T-14



TABLE 1 2

CM-SITE SURFACE SOIL DATA
FULTZ LANDFILL SITE

FINAL RI REPORT

(Concentration* in ug/kg)

Surfact Soil Background (a)

Cheatical

Frequency
of

Detection

Range of
Detected

Concentration

Frequency
of

Detection

Range of
Detected

Concentration

Organic*:

• Acetone 4/12 13-480 0/3 <10
• Oi-n-butyl phthaiate 6/11 310-720 0/3 <330
• Methylene chloride 8/12 8-56 2/3 14-32
Noncarcinogenic PAH» 0/12 <330 1/3 260
Naphthalene 0/12 <330 1/3 110
2-Methylnaphthalene 0/12 <330 1/3 150

• Tetrachloroethene 1/12 8 0/3 <5
• Toluene 4/12 4-120 0/3 <5
Inorganics:

Aluainua 10/10 8190-15075.6 3/3 10000-11800
Arsenic 10/10 4.9-27.2 3/3 6.1-7.6
lariu* 10/10 45.3-264.6 3/3 73.5-209
•eryUiua 10/10 0.7-1.4 2/3 0.7-1.3

• Caetatua 9/10 1.6-3.8 3/3 0.8-3.OS

Calciua 10/10 489-8230 3/3 380-2330
Chro»iua 10/10 21.1-37.1 3/3 14.6-3*.1
Cobalt 10/10 12.5-23.8 3/3 14.1-20.9
Copper 10/10 22.9-219 3/3 11.6-24.7
Iron 10/10 27200-43800 3/3 15800-33700

Lead
Magnetic*
Manganese
Mercury
Nickel

Potassiua
• Seleniua

Silver
Sodim
Vanadium
Zinc

10/10
10/10
10/10
2/10
10/10

10/10
1/10
7/10
10/10
10/10
10/10

20-34.4
2450-5416.2
233.5-872

0.2
23.2-58.2

704-3165
2

0.5-1.2
55.5-452
22.5-46.2
74.2-113

3/3
3/3
3/3
1/3
3/3

3/3
0/3
1/3
3/3
3/3
3/3

13.6-48.6
1320-3440
455-831
0.2

13.1-48.3

648-1720
<0.75
0.5

76.7-564
21.4-41
44.8-122

(a) The background samples for the on-site toil are SO-011, SO-012, and SO-013.
<b) Site-related chemicals for this media are beted on the evaluation criteria discussed in

Section 4.1.3.
• Chemicals of potential concern.
(< ) Chemical we* not detected at a concentration above the CLP Contract Required
—— Ouentitation Limit of < " V
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TABLE 13

CONCENTRATIONS OF CHEMICALS DETECTED IN AIR
FULTZ LANDFILL SITE

FINAL RI REPORT

CHEMICAL

• Action*

• Benzene

• Carbon disulfide

• Toluene

FREQUENCY

4/7

1/7

1/7

2/7

MAXIMUM

(ppb)

45.1

7.15

0.953

0.701

CONCENTRATION

<U8/«3>

107

21.5

2.86

2.63

• « Ch«Mic«l of potential concern.
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TABLE 14

SLOPE FACTO* HEALTH EFFECTS CRITERIA F0« EXPOSURE TO CHEMICALS OF POTENTIAL CONCERN
FULTZ LANDFILL SITE

FINAL RI REPORT

Chemical (a)

Stop*
Factor (SF)
(*g/kg/dey)-1

Weight-of-Evidence
Classification (b)

Type of
Cancer (c)

SF
Batit

SF
Source (d)

ORAL

Organic*:
,1,2-Trichloroethane
, 1-0 i chloroethane
,1-Dichloroethene
, 2 -0 i ch I oropropane
,4-Dichlorobenzene

3 , 3 - D i ch I or obenz i dene
Benzene
bis(2-Ethylhexyl)phthalate
B romod i ch I oromethane
Carbon tetrachloride
Carcinogenic PAHs (g>
(Benzo(ajpyrene)

Chloroform
D i bromoch I oromethane
Heptachlor
Methylene chloride
N-mtrosodiphenylamine
Styrene
Tetrachloroethene
Trichloroethene
Vinyl chloride

Inorganics:
Arsenic
Beryllium

INHALATION (h)

Organics:

Benzene
Bromoform
Carbon tetrachloride
1,1-Dichloroethene
Methylene chloride
Vinyl chloride

5.7E-02
9. IE-02
6.0C-01
6.86-02
2.41-02
4.56-01
2.9E-02
1.4E-02
1.3E-01
1.3E-01

1.15E*01
6.1E-03
8.4E-02
4.5E+00
7.5E-03
4.96-03
2.476*00
5.1E-02
1.106-02
2.36*00

2.06*00
4.3E*00

2.96-02
3.96-03
1.36-01
1.26*00
1.46-02
2.956-01

C
82
C
82
82
82
A
82
82
B2

82
82
82
82
82
82
C
82
82
A

A
82

A
82
B2
C
B2
A

"

Liver
HemangioMrcoma
Adrenal
Liver
Liver
Mammary
Blood
Liver
Liver
Liver

Forestommch
Kidney
Liver
Liver
Liver
Urinary/Bladder
Lung
Liver
Liver
Lung

Skin
General

Blood
Intestinal
Liver
Kidney
Liver/Lung
Liver

Gavage
Gavage
Gavage
Gavage
Gavage
Diet
Orel
Diet
Gavage
Gavage
Gavage
Water
Gavage
Diet
Ing. i Water
Diet
Gavage
Gavag*
Gavage
Ingest ion

Water
Water

Inhalation
• -
Gavage
Inhalation
Inhalation
Inhalation

IRIS
HEA
IRIS
HEA
HA

HEA
IRIS
IRIS _

IRIS, HEA -•
IRIS ^P

(e)
IRIS

IRIS, HtA
IRIS
IRIS
IRIS

IRIS, HCA
IRIS, HCA
HA, HEAST

HEA

(f)
IRIS

IRIS
IRIS
IRIS
IRIS
IRIS
HEA

•• * Ho available data.
(a) Toxicity criteria art not available for chloroethane; 2.4-dimethylphenol; df-n-octylphthalate; vinyl acetate; ai<*<n<

calcium; cobalt; iron; lead; magnesium; potassium; sodium; and chloride.
(b) EPA weight of evidence classification schema for carcinogens: A--Humen Carcinogen, sufficient evidence from

hunsn epfdeaiologieal studies: B1--Probeble Hunan Carcinogen, United evidence from epidemiologfcal studies
and adequate evidence fro* animal studies; 12—Probably Hunan Carcinogen, inadequate evidence fro* epidemioloejeai
studies and adequate evidence fro* animal studies; C--Possible Huaen Carcinogen, liaiited evidence in aniMlt
in the absence of human data; 0--Not Classified as to human careinogenicity; and E--Evidence of noncarcinoganieity.

(c) Type(s) of cancer identified for Class A carcinogens only.
(d) IRIS • the cheatcaI files of EPA's Integrsted Risk Information Systeai (as of 03/01/90); HEA • Health Effects

Assessment Sumry Tables (January/April 1990); HA * Health Advisory (Office of Drinking Water).
(e) Health Effects Assessment for lenzo<a)pyrene. 198*. Environmental Criteria and Assessment Office. Cincinnati. We

September 1984. EPA 540/1-86/022.
(f) EPA 1980. Special Report on Ingested Inorganic Arsenic. Skin Cancer; Nutritional Essentiality. Risk Assessment

Washington, O.C. EPA/625/3-87-013F. July 1988.
(g) For this chemical mixture, toxicity data for one of the most toxic compounds in the mixture, benzo(a)pyrene, is

used to represent the entire mixture,
(h) Toxicity criteria are not eveilable for acetone, bromodichloronethane, carbon disulfide, chloroethane,

dibromochIoromethane, 1,1-dichloroethane. 1,2-dichloroethane, ethylberaine, toluene and xylenes.
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TABLE 15

RfO HEALTH EFFECTS CRITERIA KM EXPOSU8E TO CHEMICALS OF CONCERN
FUITZ LANOfILL SITE

FINAL RI REPORT

Chemical

C«AL (e)

Or games:
1 , 1 , 1 - T r i ch I oroethane
1.1,2-Trichloroethane
1,1-Oich I oroethane
1,1-Dichloroethene
1,2-Dichloroethene (total) (f)
trans-
cis-

1 , 4 • 0 i ch I orobenzene
2-Butanone (MEK)
2-Methylphenol
4-Methylphenol
4-Methyl -2-pentanone
Acetone
Senzoic acid
Benzyl alcohol
bis(2-Ethylhexyl )phthalate
Bronodichlorooethane
Broraoform
Butylbenzylphthalate

Carbon tetrachloride
Chlorotoenzene
Chloroform
cis-1,3-0lchloropropene

0 i bronoch lorooethane
Oiethylphthatate
Oi-n-butylphthalate
Ethyl benzene
Heptachlor
He thy I toe chloride
Noncarcinogenic PANs (f)
(Naphthalene)

P en t ach I oropheno I
Phenol
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Oichloropropene

Trichloroethene
Xylenes (total)

Inorganics:
Antimony
Arsenic
Barim
Beryllium
Cachiiun
Cadmium
Chromium
Chromiun
Copper (i)
Cyanide
Manganese

Chronic RfO Uncertainty
(mg/kg-day) Factor (a)

9.0E-02
4.0E-03
1.0E-01
9.0E-03

2.0E-02
1.0E-02
1.0E-01
5.0E-02
5.0E-02
5.0E-02
5.0E-02
1.0E-01
4.0E-00
3.0E-01
2.0E-02
2.0E-02
2.0E-02
2.0E-01

7.0E-04
2.0E-02
1.0E-02
3.06-04

2.06-02
8.0E-01
1.06-01
1.06-01
5. 06-04
6.06-03

4.06-03

3.06-02
6.06-01
2.06-01
1.06-02
3.06-01
3.06-04

7.336-03
2.06+00

4.06-04
1.0E-03
5.0E-02
5.0E-03
1.0E-03 food (g)
5.0E-04 water
1.06*00 III
5.0E-03 VI
3.7E-02
2.0E-02
2.0E-01

1.000
1.000
1,000
1.000

1,000
100

1,000
1,000
1.000
,000
,000
,000

,000
,000

1,000
1,000
1,000

1,000
1.000
1,000
10,000

1.000
1,000
1.000
1.000
300
100

1,000

100
100

1,000
1.000
100

10,000

1.000
100

1,0001
100
100
10
10

1,000
500
..
500
100

Target
Organ (b)

Liver
Blood Cheanttry
Kidney
Liver

Blood
L i ver
Liver, Kidney
Neurotox, Fetal Tox.
Weight, Neurotox
Weight, Neurotox
Liver, Kidney
Liver, Kidney
Malaise, Irritation
Gastrointestinal
Liver
Kidney
Liver
Weight. Liver,

Kidney
Liver
Liver, Kidney
Liver
Nasal
Organ Weight
Liver
weight
Mortality
Liver, Kidney
Liver
Liver

Eye, Castro-
intestinal

Liver, Kidney
Fetal Weight
Blood, Liver
Liver
Neurotoxicity
Naxal
Organ weight
Liver
Neurotox, Nasal,
Throat
Weight, Hyper-
activity

Blood Chemistry
Skin
Blood
Blood, Skin
Kidney
Kidney
Liver
Liver, Kidney
Gastrointestinal
Weight, Thyroid
Neurotoxicity

RfO
Basis (c)

Inhalation
Water
Inhalation
Water

Water
Water
Inhalation
Inhalation
Gavage
Gavage
Gavage
Gavage
Diet-Hunan
Gavage
Diet
Gavage
Gavage
Diet

Gavage
Capcule
Food
Inhalation
Diet
Gavage
Diet
Diet
Gavage
Diet
Water

Diet
Gavage
Gavage
Gavage
Gavage
Gavage
Inhalation
Diet
Inhalation
Inhalation

Gavage

Water
water
Water
Water
Hunan
Hunan
Diet
Water
Hunan Oral
Diet
Inhalation,
water

RfO
Source (<j)

IRIS
IRIS
HEA
IRIS

IRIS
IRIS
HA
IRIS
IRIS
IRIS
IRIS
IRIS
IRIS
HEA
IRIS

IRIS, HEA
IRIS
IRIS

IRIS
IRIS
IRIS
IRIS

IRIS, HEA
IRIS
IRIS
IRIS
IRIS
IRIS

HEA

IRIS
IRIS

IRIS, HEA
IRIS, HEA

IRIS
IRIS

HA, HEAST
IRIS

IRIS
HEA, EPA 19M

IRIS
IRIS
IRIS
IRIS
IRIS

HEA
IRIS
HEA
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TABLE 15 (continued)

RfD HEALTH EFFECTS CRITERIA F0« EXPOSURE TO CHEMICALS Of CONCERN
fULTZ LANDFILL SITE
FINAL RI REPORT

Chemical

Inorganics (continued):
Mercury (mercurial)
Nickel
Selenium
Si Iver
Thallium
Vanadium
Zinc

Chronic RfO
(mg/kg-aay)

3.0E-W
2.0E-02
3.0E-03
3.0E-03
7.0E-05
7.0E-03
2.0E-01

Uncertainty
Factor (a)

1,000
300
15
2

3,000
100
10

Target
Organ (b)

Kidney
Organ Weight
Skin
Argyria (skin)
Blood Chemistry
Skin
Blood

RfO
Basis (c)

Diet
Diet
Food
Drug .
Cavage
Water
Drug

RfO
Source (d)

HEA
IRIS
HEA
IRIS
MEA
HEA
HEA

INHALATION (i)

Organic*:
Carbon disulf'de
Chlorobenzene
1,1-0 i chIoroethane
Hethylene chloride
Toluene
Xylenes

1.0E-01
5.0E-03
1.0E*00
8.6E-01
5.7E-01

(j)
(j)

8.6E-02 (j)

100
10,000
1,000
100
100
100

Fetal Tox.
Liver ( Kidney
Kidney
Liver
CMS
CMS

Inhalation
Initiation
Inhalation
Inhalation
Inhalation
Inhalation

KIS
NEA
«€A
NCA
•U

I
•»•«• «f

-- • No available data.
(a) Uncertainty factors are the products of uncertainty adjustments and modifying factors. Uncertainty adjua

to develop reference doses generally consist of multiples of 10, with each adjustment representing a specific
uncertainty in the data available. The standard uncertainty adjustments include the following:
. a 10-fold factor to account for the variation in sensitivity among the members of the human population;
. a 10-fold factor to account for the uncertainty in extrapolating animal data to the case of humans;
. a 10-fold factor to account for the uncertainty in extrapolating from less-than-chronic NOAELs to chronic
and

. a 10-fold factor to account for the uncertainty in extrapolating from LQAELs to NOAELs.
Modifying factors are applied at the discretion of the reviewer to cover other uncertainties in the data.

(b) A target organ is the organ most sensitive to a chemical's toxic effect. RfOs are based on toxic effects <«
target organ. If an RfO uas based on a study in which a target organ was not identified, the organ listed >•
known to be affected by the particular chemical of concern.

(c) Route of exposure in toxicity study upon which toxicity criterion is based.
(d) IRIS * the chemical files of EPA's Integrated Risk Information System (as of 03/01/90); HEA * Health Effecta

Assessment Sunaary.
(e) Toxicity criteria art not available for chloroethane; 2,4-dimethylphenol; di-n-octylphthalate; vinyl acetate;

aluminum; calcium; cobalt; iron; lead; magnesium; potassium; sodium; and chloride.
For these chemicals mixtures, toxicity data for one of the most toxic compounds in the mixture is used ta
the entire mixture, e.g., naphthalene for noncarcinogenic PAHs and cis-1,2-dichloroethene for 1,2-dichl
(total). In addition, chromium VI toxicity data is used for chromium.
In accordance with EPA guidance, the cadmium RfO for food is used for food(i.e., fish) and other nonaqueoua
(i.e., soil),

(h) This is the current drinking water standard for copper which is based on local G! irritation. The Orinkina
Criteria Document concluded that the toxic data were inadequate for calculations of a verified RfD for c
Health Effects Hiiaaamant Susmary Table, Environmental Criteria and Assessment Office, Cincinnati, Ohio.
Toxicity criteria art not available for acetone; bramodichloromethane, bronofom, dibromochloromethane;
1,2-dichloroethane; and ethylbenzene.
Calculated chronic RfO based on a dose of 3 mg/m3 (methylene chloride), 2 mg/m3 (toluene), 0.3 mg/m3 (xyl
and an inhalation rate of of 20 mg/m3 for a 70 kg adult.

(f)

(9)

(i)

(j)

«' (

weter
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TABLE 16
LEW UPTAKE A«> 8LOOO LEAD LEVEL ESTIMATES (•)

FULTZ LAHOFILL SITE
FINAL 81 REPORT

Source of
Exposure

Inhalation

Diet (b)

Direct Contact, with

Lead Uptak*
for the
RME Case
(ug/day)

0.11

5.5

0.002

Blood Lead
Level for the

RME Case
(ug/dl)

O.M

2.2
0.0008

Soil and Oust

Direct Contact uith 0.010 0.004
Sedinent

Ingest ion of Groundwater
Shallow Aquifer 32 13
Deep Aquifer 9.6 3.9

Total Lead Intake
Shallow Aquifer 34 15
Deep Aquifer 15 6.1

Maternal Hood Lead --- 0.71

Total Hood Lead (c)
Current Site Use Conditions: •-- 3.0

Future Site Us* Conditions:
Shallow Aquifer --- 16
Deep Aquifer •-- 7.0

(a) Blood lead levels calculated using Integrated
liokinetic/Uptake Model fro* EPA <19S9c).

(b) Includes ingestion of drinking water containing background
lead concentration* up to 16 ug/l.

(c) Current sit* us* conditions include all pathways
except ingestion of groundwater frost the shallow
or coal «ine aquifer. Two pathway cosfcfnatfon* ar*
evaluated for future site use conditions, one including
ingestion of groundwater from the shallow aquifer plus
all other pathways, and one including ingestion of ground-
water fro* the coal aiine aquifer plus alt other pathways.

... > Hot applicable.

T-20



TABLE 17

EXPOSURES ANO «!S«S TO CMILO»€* »«0 TEENAGERS FROM
INCIDENTAL OliECT CONTACT WITH ST«EA* A SEDIMENTS

FUtTZ LAWFUL SITE
FINAL RI REPORT

Potential Carcinogenic Effects

RUE Estimated Chronic
Daily Intake (COD (a)

(wg/kg-day)
Sample
Location

PONO 1:

POND 1A:

POND 3:

DOWNSTR A:

Chemical

Bis(2-ethylhexyl)phthalate
8 romod i ch 1 oromethane

Benzene
Bromodichloronethane
Chloroform
0 i br omoch I oromethane
1 , 1 -0 i ch loroethana
1,1-Oichloroethene
1 ,2-Oichloropropane
Styrene
Tetrach I oroethene
1 , 1 ,2-Trichloroethane
Trich I oroethene

Bis(2-ethylhexyl)phthalate

Arsenic
Chlorofona

Incidental
Ingest ion

3.0E-08
2.3E-10

2.0E-09
9.4E-10
2.56-09
7.06-10
2.16-09
2.16-09
1.96-09
1.4E-09
2.36-09
1.46-09
1.96-09

9.46-09

5.16-09
8.26-10

Dermal
Absorption

1.66-07
2. IE-09

1.86-08
8.46-09
2.26-08
6.3E-09
1.96-08
1.96-08
1.76-08
1.3E-08
2.1E-08
1.3E-08
1.7E-08

5.1E-08

NC
7.46-09

Slope Factor
(»g/kg-day)-1 (b)

1.46-02
1. 36-01

2.96-02
1.36-01
6.16-03
8.46-02
9.16-02
6.06-01
6.86-02
2.476*00
5.16-02
5.7E-02
1.16-02

1.46-02

2.06*00
6.16-03

Weight of
Evidence
Class (c)

82
82

A
82
82
82
12
C
82
C
82
C
82

82

A
82

Excess Upper
Bocnd Lifetime
Cancer Risk (d)

3E-09
3E-10

TOTAL: 3E-09

6E-10
16-09
16-10
66-10
2E-09
16-08
IE-09
3E-08
IE-09
86-10
26-10

TOTAL: 66-08

TOTAL: 86-10

1E-08
5E-11

TOTAL: IE-08

Potential Noncarcfnogenic effects
RM6 Estimated Chronic
Daily Intake (COD (a)

(•g/kg-day)

Incidental Oeraal
Ingest ion Absorption

POND 1: Bis(2-ethylhexyl}ptithalate
Bromodichloronethane
Chlorobenzene
0 i -n-butylphthalate
Pentach lorophenol
Toluene
1,1 ,1-Trichloroetham

POM) 1A: 1,1,1-Trichloroethane
1,1,2-Trfchloroethane
1,1-Oichloroethane
1, 1-0 ich I oroethene
1, 2 -OicM oroethene (total)
Bromodichloroaethane
Bromofona
Carbon disulfide
CMorobenzene
Chloroform
cis-1,3-Dichloropropene
0 1 bromoch I orone thane
Ethylbenzene
Styrene
Tetrachloroethene
Toluene
t rans - 1 , 3 -0 i ch I oropropene
T rich I oroethene
Xylenes (total)

2.16-07
1.68-09
3.56-08
7.06-08
3.2E-07
1.21-07
4.96-09

2.16-08
9.96-09
1.56-08
1.56-08
1.46-08
6.66-09
3.36-09
2.26-08
6.36-08
1.76-08
5.76-09
4.96-09
1.46-08
9.96-09
1.66-08
1.66-08
5.76-09
1.3E-08
1.16-08

1.16-06
1.5E-08
3. 26-07
3.16-07
8.66-07
1.16-06
4.46-08

1.86-07
8.86-08
1.36-07
1.36-07
1.36-07
5.96-08
2.96-08
2.06-07
5.76-07
1.56-07
5.26-08
4.46-08
1.36-07
8.86-08
1.56-07
1.46-07
5.26-08
1.26-07
1.06-07

Reference Dose Target
(ng/kg-day) (•> organ (f) CDI:RfO (s)

2.0E-02
2.06-02
2.06-02
1.06-01
3.06-02
3.06-01
9.06-02

9.06-02
4.06-03
1.06-01
9.06-03
1.06-02
2.06-02
2.06-02
1.06-01
2.06-02
1.06-02
3.06-04
2.06-02
1.06-01
2.06-01
1.06-02
3.06-01
3.06-04
7.36-03
2.06*00

Liver
Kidney
Liver, Kidney
Nortality
Liver, Kidney
Neurotoxicity
Liver

HAZARD IMOEX: <1

Liver
Blood Cheaiatry
Kidney
Liver
Liver
Kidney
Liver
Fetal Toxicity
Liver, Kidney
Liver
Nasal, Organ Weight
Liver
Liver, Kidney
Blood, Liver
Liver
Neurotoxicity
Nasal, Organ Weight
Liver
Heurotox, Nasal, Weight

HAZARD IND6X: <1

76-05
86-07
26-05
46-06
4E-05
4E-06
5E-07

(1E-04)

2E-06
26-05
IE-06
26-05
IE-05
3E-06
26-06
26-06
36-05
2E-05
2E-04
ZE-06
1E-06
5E-07
2E-05
5E-07
2E-04
2E-05
6E-08

(5E-04)
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TABLE 17(continued)

EXPOSURES AND RISKS TO CHILDREN ANO TEENAGERS FROM
INCIDENTAL DIRECT CONTACT WITH STREAM A SEDIMENTS

FUITZ LANDFILL SITE
FINAL RI REPORT

Potential Noncarcinogenic Effects

RME Estimated Chronic
Daily Intake (CO!) (a)

(mg/kg-day)

Incidental Dermal
Ingestion Absorption

Reference Dose
(mg/kg-day) (e)

Target
Organ (f) O5t:RfD (g)

POND 2: 1,1,1-Trichloroethane 4.1E-09 3.7E-CM
Antimony 7.9E-09 NC
CMorobenzene 3.9E-08 3.5E-07
Toluene 3.3E-09 2.9E-M

POM) 3: 1,1,1-Trichloroethane 6.6E-09 5.96-08
Bis(2-ethylhexyl)phthalate 6.6E-08 3.SE-07
CMorobenzene 5.3E-08 4.7E-07

POND 4: 1,1,1-Trichloroethane 5.7E-09 5.2E-08
CMorobenzene 5.6E-M S.OE-07
Di-n-butylphthalate 1.8E-07 8.1E-07

PONO 5: 1,1,1-Trichloroethane 8.2E-09 7.4E-08
CMorobenzene 7.1E-08 6.3E-07
Cyanide 3.0E-09 NC
Mercury 2.5E-10 2.2E-09
Seleniua 1.6E-09 NC
Silver 5.3E-09 NC
Thallium 1.8E-09 NC

X3UNSTR A: Acetone 2.9C-07 2.6E-06
Arsenic 3.6E-OS NC
Bariui 3.8E-07 NC
Cadmium 5.5C-09 NC
Chloroform 5.7E-09 S.2E-08
Manganese 1.2E-OS NC
Noncarcinogenic PAHs 4.06-07 3.6E-06
Silver 4.21-09 NC
Toluene 5.71-09 5.2E-M

9.0E-02
4.0E-04
2.0E-02
3.0E-01

9.0E-02
2.0E-02
2.0E-02

9.0E-02
2.0E-02
1.0E-01

9.0E-02
2.0E-02
2.0E-02
3.0E-04
3.0E-03
3.0E-03
7.0E-05

1.08-01
.OE-03
.OE-02
.OE-03
.OE-02
2.0E-01
4.OE-03
3.OE-03
3.0E-01

L i ver
Blood Chemistry
Liver, Kidney
Neorotoxicity

Liver
L i ver
Liver, Kidney

Liver
Liver, Kidney
Mortality

Liver
Liver, Kidney
Weight, Thyroid
Kidney
Skin
Argyria (skin)
Blood Chemistry

Liver, Kidney
Skin
Blood
Kidney
Liver
Neurotoxicity
Eye, Gastrointestinal
Argyria (skin)
Neurotoxicity

5E-07
2E-05
2E-05
IE-07

HAZARD INDEX: <1 (4E-05)

7E-07
2E-05
3E-05

HAZARD INDEX: <1 (5E-S)

6E-07
3E-05
1E-05

HAZARD INDEX: <1 (4E-03)

9E-07
4E-05
2E-07
8E-04
6E-07
2E-04
3E-05

HAZARD INDEX: <1 (7E-05)

3E-03
4E-M
8E-M
6E-06
6£-04
6€-03
1E-03
1E-06
2E-07

HAZARD INDEX: <1 (1E-03)

(a) Presented previouBly in Section 6.3
(b) Presented previously in Table A-41
(c) EPA weight of evidence clarification scheae for carcinogens:

A » Hunen Carcinogen, sufficient evidence frc* huaen epideanologic*I studies;
B2 • Probable Hunan Carcinogen, inadequate evidence froa epideaiological studies and adequate evidence

from animal studies; end
C « Possible Hunan Carcinogen, Halted evidence in aninels in the abcence of hunan data.

(d) Calculated by multiplying the CO! by the slope factor.
(e) Presented previously in Table 6-42
(f) A target organ is the organ ao»t sensitive to a chaaical's toxic effect. RfOs are based on toxic effects in the

target organ. If an RfO was based on a study in which a target organ was not identified, the organ listed is one
known to be affected by the particular chemical of concern.

(g) Calculated by dividing the COI by the RfO.
NC * Not Calculated. For inorganics, dermal absorption assumed to be negligible.
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TABLE 1.8
EXPOSURES AND RISKS TO CHILDREN ANO TEENAGERS FROM INCIDENTAL DIRECT CONTACT UITH STREAM A SURFACE WATES

FuLTZ LJLNOFILl SITE. FINAL RI REPORT

Potential Carcinogenic Effects

Samel «
Location

POND 1:

POND 1A:

POMO 2:

POND 3:

Chemical

Arsenic
Trichloroethene

Arsenic

Arsenic

Arsenic

RME
Estimated Chronic
Daily Intake (CDI )
(mg/ig-day) (a)

4.4E-08
2.7E-08

5.1E-08

4.1E-08

3.3E-08

Slope Factor
(mg/kg-day)-1 (b)

2.0E+00
1. IE-02

2.06+00

2.06+00

2.06+00

weight of
Evidence
Class (c)

A
82

A

A

A

TOTAL:

TOTAL:

TOTAL:

TOTAL :

Excess ucoer
Bound 1 1 <et >m«
Cancer Risk (a)

9E-08
3E-10

9E-08

IE-07

8E-08

7E-08

Potential Noncarcinogenic Effects ^^

Sample
Location

PONO 1:

POO 1A:

PONO 2:

PONO 3:

PONO 4:

PONO 5:

OOUMSTR A:

Chemical

Arsenic
Copper
Manganese
Nickel
TMchloroethene

Arsenic
Manganese

Arsenic
Hang ants*

Arsenic
Manganese

Copper
Manganese

Copper
Manganese

Bariua
Manganese
Toluene

RME
Estimated Chronic
Daily Intake (COD
(mo/kg-day) (a>

3. 16-07
7.5E-07
8.7E-05
1.5E-06
1.96-07

3.6E-07
3.6E-OS

2.96-07
6. 66-05

2.36-07
5.16-05

7.76-07
1.56-05

5.86-07
2.76-05

9. 06-06
1.66-04
3,26-07

Reference Oose
(agykg-day) (e)

1.06-03
3.76-02
2.06-01
2.06-02

7.356-03

1.06-03
2.06-01

1.06-03
2.0E-01

1.06-03
2.06-01

3.76-02
2.06-01

3.76-02
2.06-01

5.06-02
2.06-01
3.06-01

Target
Organ (f)

Skin
Gastrointestinal
Neurotoxicity
Organ weight
Liver

HAZARD

Skin
Neurotoxicity

HAZARD

Skin
Neurotoxicity

HAZARD

Skin
Heurotoxicity

HAZARD

Gastrointestinal
Neurotoxicity

HAZARD

Gastrointestinal
Neurotoxicity

HAZARD

Blood
Neurotoxicity
Neurotoxicity

HAZARD

IN06X:

INDEX:

INDEX:

INDEX:

INDEX:

INDEX:

1MOEX:

—— ̂ P-

COI:RfO (g)

3E-04
2E-05
4E-04
7E-05
3E-05

9E-04

4E-04
2E-04

5E-04

3E-04
3E-04

6E-W

2E-04
3E-04

5E-04

2E-05
8E-05

1E-04

2E-Q5
IE-04

IE-04

2E-04
8E-04
1E-06

16-03

(a) Presented previously in Section 6.3
(b) Presented previously in Table 6-41
(c) EPA weight of evidence classification scheme for carcinogens:

A * Hunan Carcinogen, sufficient evidence from huaan epideniological studies;
82 » Probable Hunan Carcinogen, inadequate evidence fron epideniological studies and adequate evidence

from animal studies; and
C * Possible Hunan Carcinogen, limited evidence in animals in the absence of human data.

(d) Calculated by multiplying the Ol by the slop* factor.
<e) Presented previously in Table 6-42
(f) A target organ is the organ nost sensitive to a chemical's toxic effect. RfOs are based on toxic effects

in the target organ. If an RfO was based on a study in which a target organ uas not identified, the organ
listed is one known to be affected by the particular cheancal of concern.

'?) Calculated bv dividirw the CM bv the »fO.
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TABLE 19

EXPOSURES AMD RISKS TO CHILDREN AND TEENAGERS FROM
INCIDENTAL DIRECT CONTACT WITH SOIL

FULT: LAWFUL SITE
F1KA1. RI REPORT

Potential Carcinogenic Effects

RM6 Estimated Chronic
Daily Intake (COD (a)

(mg/kg-day)

Chenical

Organic Chemicals:

Incidental Dermal
Ingest ion Abaorption

Slop* Factor
(wg/kg-day)-1 (b)

weignt or
Evidence
Class (c)

Excess upper
Sou-id Lifetime
Cancer Risk (d)

Methylena chloride 1.8C-09 1.46-M 7.5E-Q3
Tetrachloroethene 5.96-10 4.66-09 S.16-02

TOTAL

82
82

16-10
36-10

46-10

Potential Noncarcinogenie Effects

Cheaical

RUE Estimated Chronic
Daily Intake (CDI) (a)

(ag/kg-day)
Incidental Dermal
Ingest ion Abaorption

Reference Doc*
(ng/kg-day) (a)

Target
Organ (f) CDI:RfD (g)

Organic Chemicals:

Acetone 1.36-08 1.0E-07 1.06-01 Liver, Kidney 16-06
Di-n-butylphthalate 3.86-07 1.56-06 1.06-01 Mortality 26-05
Methylane chloride 1.31-08 1.0E-07 6.0E-03 liver 2E-05
Tetrachloroethene 4.16-09 3.2-08 1.06-02 Liver 46-06
Toluene 7.96-09 6.1E-08 3.0E-01 Neurotoxicity 2E-07

HAZARD INDEX <1 (46-05)

(a) Presented previously In Section 6.3
(b) Presented previously in Table 6-41
(c) 6PA weight of evidence classification scheme for carcinogens:

A » Hunan Carcinogen, sufficient evidence from hunan epideaiological studies;
82 • Probable Hunan Carcinogen, inadequate evidence from epideaiological studies and

adequate evidence from animal studies; and
C • Possible Hunan Carcinogen, Halted evidence in animals in the abeance of hunen data.

(d)
(a)
(f)

Calculated by aultiplying the GDI by the slope factor,
riously in - ' 'Presented previously in Table 6-42

A target organ fs the organ aoat sensitive to a chemical's toxic effect. RfDs are baaed on toxic
effects in the target organ. If an RfO we* based on a study in which a target organ was not
identified, the organ listed Is one known to be affected by the particular chaaical of concern,

(g) Calculated by dividing the CD I by the RfD.
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TABLE 20

EXPOSURES AND RISKS TO INDIVIDUALS FROM THE
INGEST 1C* Of GROUMOUATER FROM OFF-SITE RESIDENTIAL WELLS

FULTZ LANDFILL SITE
FINAL RI REPORT

Residential
Uell Number

HMt
Estimated Chronic
Daily Intake (CDI)
(mg/kg-dey) (a)

Slope Factor
(•0/kg-day>-1 (b)

Weight of
Evidence
Claaa (c)

Exceta Upper
Bound Lifctine
Cancer Risk (d)

RU002:

Chemicals with Potential
Carcinogenic Effects

RU001: Arsenic
BromodichIoromethane
0ibromochIoromethane

RW003: Arsenic

6.IE-OS

1.5E-05
7.36-06

2.96-04

2.06*00

1.3E-01
8.4E-02

2.06*00

B2
B2

TOTAL:

1E-04

2E-06
6E-07

3E-06

6E-04

Residential
Well Hunter

RME
Estimated Chronic
Daily Intake (CD I)
(mg/kg-day) (a)

Reference Ooee
(•g/kg-day) (e>

Target
Organ (f) 0>I:RfD (9)

Chemicals with Potential
Noncarcinogenic Effects

RU001: Arsenic
Manganese

HAZARD INDEX:

RU002: BromodichIoromethane
DibromochIor onethane
Manganese

HAZARD INDEX:

RU003: Arsenic
Barium
Manganese
Zinc

HAZARD INDEX:

RWOOS: Barium
RU007: Manganese

1.46-04
1.71-02

3.4E-OS
1.7E-05
1.6E-02

6.96-04
1.IE-02
8.0C-03
6.3E-03

5.Of-03

5.86-04

1.0E-03
2.0E-01

2.0E-02
2.06-02
2.06-01

1.0E-03
5.06-02
2.06-01
2.06-01

5.06-02

2.06-01

Skin
Neurotoxicity

Kidney
Liver
Neurotoxicity

Skin
Blood
Heurotoxicity
Blood

Blood
Neurotoxicity

1E-01
SE-02

<1 (2E-01)

2E-03
9E-04
86-02

•O (8C-02)

7E-01
2E-01
4E-02
36-02

•1 (1E+00)

1E-01

3E-03

(a) Presented previously in Section 6.3
(b) Presented previously in Table 6-41
(c) EPA weight of evidence classification scheme for carcinogens:

A • Human Carcinogen, sufficient evidence froai human epideafologtcal studies;
B2 * Probable Human Carcinogen, Inadequate evidence from epideeiiological studies and adequate evidence

from animal studies; and
C * Possible Human Carcinogen, limited evidence in animals in the absence of human data.

(d) Calculated by multiplying the GDI by the slope factor.
(e> Presented previously in Table 6-42
(f) A target organ is the organ most sensitive to a chemical's toxic effect. RfDs are based on toxic effect* tn the

target organ. If an RfD was based on a study in which a target organ was not identified, the organ listed it one
known to be affected by the particular chemical of concern.

(S) Calculated by dividing the CO I by the RfO.
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TABLE 21

EXPOSURES AND RISKS TO CHILDREN AMO TEENAGERS FROM
INCIDENTAL DIRECT CONTACT UITH LEACHATE HATER

FUITZ LAWFUL SITE
FIHAJ. 81 RfPORT

Potential Carcinogenic Ef fects

Chemical

RME
Estimated Chronic
Daily tntaka (COD
(mg/kg-day) (a)

Slop* Factor
(mg/kg-day)-1 (b)

Weight of
Evidence
Class (c)

Excess Upper
Bound Lifetime
Cancer Risk (d)

Organic Chemicals:

Benzene
8is(2-ethylhexyl)phthalate
N-Nitrosodiphenylamina

TOTAL

5.9E-08
8.9E-08
9.1E-M

2.9E-02
1.4E-02
4.9E-03

A
B2
82

2E-09
1E-09
4E-10

3E-09

Potential Noncarcinogenic Effects

Chemical

RME
Estiaatad Chronic
Daily Intaka (GDI)
(mg/kg-day) (a)

Reference Dose
(•g/kg-day) (*)

Target
Organ (f) O>l:RfD (g)

Organic chemicals:

2-Methyl phenol 9.0E-07
4-Methylphenol 8.0E-07
Acetone 2.0C-06
Benzyl alcohol 7.46-07
Bis<2-ethylh*xyl)phthalate 6.2E-07
ChIorobenzene 8.38-07
Oiethylphthalate 3.21-07
Ethylbenzcn* 1.96-06
Moncarcinogenic PAMs S.3E-07
Phenol 7.8E-07
Toluene 1.3E-06
Xylene* (total) 1.7E-06

Inorganic chemicals:

Barium 9.16-05
ChromiuB 4.5E-OS
Manganese 3.7E-04

HAZARD INDEX

S.OC-02 Weight, Neurotox
S.OE-02 Weight, Neurotox
1.0E-01 Liver, Kidney
3.0C-01 Gastrointestinal
2.0C-02 Liver
2.0E-02 Liver, Kidney
8.0C-01 Weight
1.01-01 Liver, Kidney
i.OC-03 Eye, Gastrointestinal
6.0C-01 Fetal Weight
3.0E-01 Neurotoxiciry
2.06*00 Neurotox, Nasal, weight

5.0E-02 Blood
5.0E-03 Liver, Kidney
2.0E-01 Neurotoxicity

2£-05
2E-05
26-05
2E-06
3E-05
4E-OS
4E-07
2E-OS
1E-04
16-06
4E-06
BE-07

2E-03
9E-03
2E-03

<1 (IE-02)

(a) Presented previously fn Section 6.3
(b) Presented previoualy in Table 6-41
(c) EPA weight of evidence claaaificat ion scheme for carcinogens:

A « Human Carcinogen, sufficient evidence fro* human epidemiological studies;
82 « Probable Hunan Carcinogen, inadequate evidence from epidemiological studies and adequate evidence

from aniMl studies; and
C * Possible Human Carcinogen, limited evidence in animals in the absence of hunan data.

(d) Calculated by nultiplying the CBI by the slope factor.
(e) Presented previously in Table 6-42
(f) A target organ fa the organ swat sensitive to a chemical's toxic effect. RfOs art based on toxic

effects in the target organ. If an RfO was baaed on a study in which a target organ was not identified,
the organ listed is one know to be affected by the particular chemical of concern.

(g) Calculated by dividing the CD I by the RfO.
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TABLE 22

EXPOSURES AMD IISKS TO CHILDREN AMD TEEKAGEIS FROI
INCIDENTAL OIIECT CONTACT WITH LEACHATE SEDIMENTS

nun LANDFILL SITE
FIHM. II REPORT

Potential Carcinogenic Effects

Chemical

RUE Estimated Chronic
Daily Intake (COD (a)

(«g/kg-day)

Incidental Dermal Slope Factor
Ingestion Absorption <ng/kg-day)-1 (b)

Weight of
Evidence
Class <c)

Excess Upper
Bound Lifetime
Cancer Risk (d)

Organic Chemicals:

1,4-Oichlorobenzene 2.1E-08 1.9E-07 2.4E-02
3,3-OicMorobenzidene 7.0E-08 6.3E-07 4.5E-01
8is(2-ethylhexyl)phthalate 2.4E-08 1.3E-07 1.46-02
Carcinogenic PAHs 5.96-09 2.IE-08 1.156*01
Hethylerw chloride 6.5E-10 S.8E-09 7.5E-03
N-Nitrosodlphenylamine 1.2E-08 1.16-07 4.96-03

TOTAL

82
B2
82
82
82
82

5E-09
36-07
26-09
36-07
56-11
66-10

66-07

Potential Noncarcinogenic Effects

RME Estimated Chronic
Dally Intake (COD (•)

(mg/kg-dsy)
Incidental Derail
Ingest ion Ateorption

Reference Dose
(mg/kg-day) <e)

Target
Organ (f) CDl:KfO

Organic dearie*Is:

1,4-Oichlorobenzene 1.5E-07 1.31-06
Acetone 8.0E-09 7.21-08
Bis(2-ethylh«xyl)phthalate 1.7E-07 9.11-07
Butylbenzylphthalate 1.4C-07 6.31-07
Chlorobenxene 6.5E-09 5.8E-08
Ethylbeniene 6.3C-09 5.71-08
Methylene chloride 4.SB-09 4.11-08
Noncarcinogenie PAHs 2.21-07 2.0C-06
Toluene 6.21-09 5.SI-08
Xylenes (total) 4.4C-09 3.9E-08

Inorganic Cheaiicals:

Cysnide 4.11-10 MC
Selenim 5.71-10 HC
Silver 8.01-10 NC
Thalliua 4.51-10 HC

HAZARD INDEX

1.0E-01 Liver, Kidney
1.0E-01 Liver, Kidney
2.0E-02 Liver
2.06-01 Ueight, Liver, Kidney
2.06-02 Liver, Kidney
1.0E-01 Liver, Kidney
6.0E-03 Liver
4.0E-03 Eye, Gastrointestinal
3.0E-01 Neurotoxicity
2.06*00 Neurotox, Nasal, Weight

2.0E-02 weight. Thyroid
3.06-03 Skin
3.0E-03 Argyria (skin)
7.0E-OS Blood Chemistry

16-05
86-07
5E-05
46-06
36-06
66-07
SE-06
56-04
21-07
21-06

21-06
26-07
3E-07
66-06

1 (61-04)

(a) Presented previously In Section 6.3
(b) Presented previously In Table 6*41
(c) 6PA weight of evidence classification scheaa for carcinogens:

A « Huean Carcinogen, sufficient evidence froa huaen epideaiological studies;
82 • Probable Hunan Carcinogen, Inadequate evidence frca epideaiological studies and adequate evidence

from animal studies: end
C » Possible Hunan Carcinogen, limited evidence In animals In the absence of human data.

(d) Calculated by eultiplying the CDI by the slope factor.
<e) Presented previously In Table 6-42
(f) A target organ is the organ most sensitive to a chemical's toxic effect. RfOs are based on toxic effects in the

effects in the target organ. If an RfO uas based on a study in which a target organ was not identified,
the organ listed is one known to be affected by the particular chemical of concern.

(g) Calculated by dividing the GDI by the RfO.
NC * Not Calculated. For inorganics, dermal absorption assuoed to be negligible.
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TAW.E 23

EXPOSIMES AM) RISKS TO HEARSY lESIOENTS FROM THE
INHALATION OF AIRBOBNE CONTAMIHAMTS

FUITZ IAMOFILL SITE
FIRM. RI REPWT

(WE
Estimated Chronic Weight of Excess Upper
Daily Intake (COD Slope Factor Evidence Bocnd Lifetime

Chemical (mg/kg-day) (a) (mg/kg-day)-1 (b) Class (c) Cancer Risk (d)

Chemicals with Potential
Carcinogenic Effects

Benzene 3.9E-03 2.9E-02 A 1E-W

RME
Estimated Chronic
Daily Intake (COD Reference Oose Target

Chemical (og/kg-day) (a) («g/kg-day) (e) Organ (f) O>I:RfO (9)

Chemicals with Potential
Noncarcinogenic Effects

Toluene 1.18-03 5.7E-01 Meurotoxicity <1 <2f-03)

(a) Presented previously (n Section 6.3
(b) Presented previously in Table 6-41
(c) EPA weight of evidence classification scheme for carcinogens:

A « Hunan Carcinogen, tuffIcient evidence frem hunan epldaaiological studies:
82 « Probable Hunan Carcinogen, inadequate evidence fro* epidaaiological studies and adequate evidence

froa aniaal studies; and
C * Possible Huoan Carcinogen, Halted evidence in animals in the absence of huaan data.

(d) Calculated by cultiplvino the CD I by the slope factor.
(e) Presented previously In Table 6-42
(f) A target organ Is the organ enst sensitive to a chemical's toxic effect. RfDs are based on toxic effects in the

target organ. If an RfO was based on a study in which e target organ was not identified, the organ listed is one
known to be affected by the particular chemical of concern.

.d) Calculated by dividing the COI by the RfD.
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TAALE 24

EXPOSURES AMD «IS« TO HYPOTHETICAL «£S1DEHT FROM
INCIDENTAL DIRECT CONTACT WITH SOIL

LAWFUL SITE
I «£PQBT

Potential Carcinogenic E f f e c t s

Chemical

RME EstiMted Chronic
Daily Intake (COI) (a)

<«g/kg-day)

Incidental Dermal
Ingest ion Absorption

Slope Factor
(rag/kg-day>-1 (b)

Weight of Excess Upper
Evidence Bound Lifetime
Class (c) Cancer Risk <d)

Organic Chemicals:

Methylene chloride
Tetrachloroethene

TOTAL

4.0E-09
1.3E-09

2.3E-08
7.SE-09

7.5E-03
5.1E-02

82
82

2E-10
4E-10

7E-10

Potential Noncarcinogenic Effects

(Off EstiMted Chronic
Daily Intake (COI) (a)

(•0/kg-day)

Chemical

Organic Chemicals:

Incidental Dense I
Ingest Ion Absorption

Reference Dose
(•g/kg-day) (e)

Target
Organ (f) 0)I:RfO (g)

Acetone 9.3E-09 S.4E-OB 1.0f-01 Liver, Kidney 6E-07
Oi-n-butylphthalate 2.81-07 8.11-07 1.06-01 Mortality 1E-05
Nethylene chloride 9.31-09 S.iC-08 6.08-03 Liver 1E-05
Tetrachloroethene 3.06-09 1.71-08 1.06-02 Liver 2E-06
Toluene S.86-09 3.36-08 3.06-01 Neurotoxicity 1E-07

KA2AW INDEX "ii"(2E-05)"

(a) Presented prevloualy (n Section 6.3
(b) Presented previously In Table 6-41
(c) EPA weight of evidence classification tcfteae for carcinogen*:

A « Hunan Carcinogen, sufficient evidence froa hunen epideaiotogicat studies;
12 « Probable Hunen Carcinogen. Inadequate evidence froa epideaiological studies and

adequate evidence from eniavl studies; and
C • Possible Hunan Carcinogen, Halted evidence in anieeUs in the absence of hunan data.

(d) Calculated by eultiplving the COI by the slope factor.
(e) Presented previously In Table 6-42
(f) A target organ Is the organ snet sensitive to a chemical's toxic effect. RfDs art based on toxic

effects In the target organ. If an KfO was based on a study in Jiich a target organ uas not
identified, the organ listed Is one knoiff to be affected by the particular chemical of concern.

(g) Calculated by dividing the CDI by the RfO.
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TABLE 2 5

EXPOSURES AND RISKS TO FUTURE IESIOEMTS FION THE
INGESTION Of GROUNOWATER FRO* SHALLOW AQUIFER

FULTZ LANDFILL SITE
HUM. RI REPORT

Potential Carcinogenic Effects

Chemical

Organics :

1,1-Dichloroethene
Benzene
Bis(2-ethylhexyl)phthalate
Carcinogenic PAHt
Methylene chloride
N-Nitrosodiphenyla«ine
Vinyl chloride

I, panics:

Arsenic
Beryllium

TOTAL

(WE
Estimated Chronic
Daily Intake (COI)
C«g/kg-day) (a)

3.4E-OS
1.2E-05
9.7E-05
4.7E-05
1.2E-05
2.4E-05
S.8E-OS

2.3E-04
7.1E-05

Slope Factor
(mg/kg-day)-1 (b)

6.0C-01
2.9E-02
1.4E-02
1.1SE+01
7.5E-03
4.9E-03
2.3E+00

2.0E+00
4.3E+00

Weight of
Evidence
Class (c)

C
A
82
82
B2
82
A

A
82

Excess Upper
Bound Lifetime
Cancer Risk (d)

2E-05
4E-07
1E-06
5E-04
9E-08
1E-07
1E-04

5E-04
3E-04

1E-03

Potential Noncarcinogenic Effects

Chemical

Organic chemicals:

1,1-Dichloroethene
1,2-Oichloroethene (total)
2-Butanone
4-Methyl-2-pentanone

tone
izoic acid

B1s(2-ethylhexyl)phthalate
Butylbenzylphthalata
Carbon disulflde
Chlorobenzene
Oiethylphthalate
Ethyl benzene
Methylene chloride
Noncarcinogenic PAHa
Pentach 1 or opheno I
Toluene
Xylenes (total)

Inorganic chemicals:

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

HAZARD INDEX

RM
Estimated Chronic
Daily Intake (COD

(mg/kg-day) (a)

8.0E-OS
7.71-05
1.5E-04
1.5E-04
1.SE-04
2.9E-05
2.31-04
5.71-05
5.71-05
7.71-05
1.9E-04
4.61-05
2.91-03
1. 38-03
6.0E-03
8.01-05
8.31-05

5.71-04
5.41-04
2.0E-02
1.61-04
1.51-04
2.6C-03
2.71-03
1.2E-01
2.9E-05
3.5E-03
9.1E-OS
8.6£-05
1.1E-04
2.7E-03
1.1E-02

Reference Doee
(mg/kg-day) (e)

9.01-03
1.0E-02
5.01-02
5.01-02
1. 01-01
4.0E+00
2.08-02
2.01-01
1.01-01
2.01-02
8.01-01
1.01-01
6.01-03
4.01-03
3.01-02
3.01-01
2.0E+00

4.0E-04
1.0E-03
5.01-02
5. 01-03
5.01-04
5.01-03
3.71-02
2.0E-01
3.0E-04
2.0E-02
3.01-03
3.0E-03
7.0E-05
7.0E-03
2.0E-01

Target
Organ (f)

Liver
Liver
Neurotox. Fetal tox
Liver, Kidney
Liver, Kidney
Malaise
Liver
Weight, Liver, Kidney
Fetal tox
Liver, Kidney
Weight
Liver, Kidney
Liver
Eye, Gastrointestinal
Liver, Kidney
Neurotox
Neurotox, Weight, Nasal

Blood Chemistry
Skin
Blood
Blood, Skin
Kidney
Liver, Kidney
Gastrointestinal
Neurotox
Kidney
Organ Weight
Skin
Argyria (skin)
Blood Chemistry
Skin
Blood

COIrRfD (8)

9E-03
8E-03
3E-03
3E-03
2E-03
7E-06
1E-02
3E-04
6E-04
4E-03
2£-04
5E-04
5E-03
31-01
2E-03
3E-04
4E-OS

1E+00
5E-01
4E-01
3E-02
3E-01
5E-01
7E-02
66-01
1E-01
2E-01
3E-02
3E-02
2E-00
4E-01
6E-02

>1 (7E*00)
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2 5 (continued)

EXPOSURES AMD RISKS TO FUTURE RESIDENTS FROM THC
INGEST I OH Of GftOUMOUATER FROM SHALLOW AQUIFER

FULT2 LAJCFILl SITE
FIBAi II KPDRT

(a) Presented previously in Section 6.3
(b) Presented previously in Table 6-41
(c) EPA weight of evidence classification scheme for carcinogens:

A * Hunan Carcinogen, sufficient evidence from human epideaiological studies;
B2 • Probable Hunan Carcinogen, inadequate evidence from epidaanological studies and adequate evidence

fro» antnal studies; and
C • Possible Hunan Carcinogen, Haired evidence in aniaals in the.absence of hunan data.

(d) Calculated by eultiplying the COI by the slop* factor.
(e) Presented previously in Table 6-42
(f) A target organ is the organ mat sensitive to a chemical's toxic effect. RfOs are based on toxic effects in the

target organ. If an 8fO was based on a study in which a target organ was not identified, the organ listed is one
known to be affected by the particular chemical of concern.

(g) Calculated by dividing the COI by the RfO.
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TABLE 26
EXPOSURES AND RISKS TO FUTURE RESIDENTS FROM TH6
IMGESTION OF GROUNOUATER FROM THE DEEP MINE AQUIFER

FULTZ LANDFILL SITE
FINAL 81 REPORT

Potential Carcinogenic Effects

Chemical

RME
Estimated Chronic
Daily Intake (COD

(rng/kg-day) (a)
Slope Factor

(mg/kg-day)-1 (b)

Weight of
Evidence
Class (c)

Excess Upper
Bound Lifetime
Cancer R isk (d)

Organics:

Bis(2-ethylhexyl)phthalate
Vinyl chloride

Inorganics:

Beryl Iium

TOTAL

1.7E-03
8.6E-05

2.2E-04

1.4E-02
2.36*00

4.36*00

82
A

82

2E-05
2E-04

9E-04

1E-03

Potential Noncarcinogenic Effects

Chemical

Organ ics:

1,2-Dichloroethene (total)
2-Butanone
Acetone
Benzoic acid
Bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Ethylbenzene
Noncarcinogenic PAHs
Toluene
Xylenes (total)

RME
Estimated Chronic
Daily Intake (GDI)

(mg/kg-day) (a)

8.36-05
2.3E-04
3.66-04
8.86-04
4.06-03
1.3E-04
5.76-05
2.96-05
8.66-05
5.76-05

Reference Doae
(mg/kg-day) (e)

1.06-02
5.06-02
1.06-01
4.06*00
2.06-02
1.06-01
1.06-01
4.06-03
3.06-01
2.06*00

Target
Organ (f)

Liver
Neurotox, Fetal tox
Liver, Kidney
Malaise
Liver
Mortality
Liver, Kidney
Eye, Gastrointestinal
Neurotox
Neurotox, Nasal, Weight

OH:RfO (g)

flE-03
5E-03
4E-03
2E-04
2E-01
IE-03
66-04
7E-03
3E-04
3E-05

'norganics:

Antimony
Barium
Beryllium
Cadmium
Chromium
Copper
Manganese
N i c k e l
Vanadium
Zinc

HAZARD INDEX

1.76-03
4. 56-02
5.16-04
3.06-04
9.96-03
1.56-02
5.66-01
1.36-02
1.36-02
3.76-02

4.06-04
5.06-02
5.06-03
5.06-04
5.06-03
3.76-02
2.06-01
2.06-02
7.06-03
2.06-01

Blood Chemistry
Blood
Hood, Skin
Kidney
Liver, Kidney
Gastrointestinal
Neurotox
Organ Weight
Skin
Hood

4E*00
9E-01
IE-01
6E-01
2E+00
4E-01
3E-00
7E-01
2E»00
2E-01

(1E*01>

(a) Presented previously in Section 6.3.
(b) Presented previously in Table 6-41.
(c) EPA weight of evidence classification scheme for carcinogen*:

A » Human Carcinogen, sufficient evidence from human epidemiological studies;
B2 • Probable Human Carcinogen, inadequate evidence from epideaiological studies and adequate evidence from animal

studies; and
C * Possible Human Carcinogen, limited evidence in animals in the absence of human data.

(d) Calculated by multiplying the CD I by the slope factor.
(e) Presented previously in Table 6-42.
(f) A target organ is the organ most sensitive to a chemical's toxic effect. RfOs are based on toxic effects in the

target organ. If an RfO was based on a study in which a target organ was not identified, the organ listed is one
known to be affected by the particular chemical of concern.

(g) Calculsted by dividing the GDI by the RfO.
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TABLE 27
EXPOSURES AND RISKS TO FUTURE RESIDENTS FROM INHALATION

WHILE SHOWERING W I T H GROUNOUATER FROM THE SHALLOW AQUIFER
FULTZ LAMDFILL SITE

FINAL RI JfPOST

Potentm Carcinogenic Effects

RME
Estimated Chronic Weight of Excess Upper
Daily Intake (GDI) Slop* Factor Evidence 8<xnd Lifetime

Oieaical (mg/kg-day) (a) (mg/kg-day)-1 (b) Class (c) Cancer Risk (d)

1,1-Dichloroethen* 5.86-05 1.26*00 C Tt-05
Benzene 2.26-05 2.96-02 A 66-07
Methylene chloride 2.IE-05 1.4E-02 82 3E-07
Vinyl chloride 1.IE-04 2.96-01 A 3E-05

Total 16-04

Potential Noncarcinogenic Effects

Chemical

RME
Estimated Chronic
Daily Intake (GDI)

(mg/kg-day) (a)
Reference Dose

(ng/kg-day) <e)
Target
Organ (f) OH:RfO (g)

Oilorobanzen* 1.26-04 5.06-03 Liver, Kidney 26-02
Methylem chloride 4.86-05 8.66-01 Liver 66-05
Toluene 1.4E-04 5.76-01 CMS 26-04
Xylenct (total) 1.36-04 8.66-02 CMS 26-03

Hazard Index <1 (2E-02)

(a) Presented previously in Section 6.3
(b) Presented previously in Table 6-41
(c) EPA weight of evidence classification schema for carcinogens:

A • Hunan Carcinogen, sufficient evidence from human epideaiological studies;
82 * Probable Human Carcinogen, inadequate evidence from epideniological studies and adequate evidence

from animal studies; and
C * Possible Hunan Carcinogen, limited evidence in animals in the absence of human data.

(d) Calculated by multiplying the OH by the slope factor.
(e) Presented previously in Table 6-42
(f) A target organ is the organ aest sensitive to a chemical's toxic effect. RfOs are based on toxic effects in the

target organ. If an RfO was based on a study in which a target organ was not identified, the organ listed is on*
known to be affected by th« particular chemical of concern.

(g) Calculated by dividing the CO I by the RfO.
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TABLE 28

EXPOSURES A«0 RISKS TO FUTURE RESIDENTS FROM IMHALAT10H
WHILE SHOCKING W ITH GROUNOUATER FROM THE DEEP AQUIFER

FULTZ LAMOFILL SITE
FIHA1 RI REPORT

Potential Carcinogenic Ef fects

RUE
Estimated Chronic Weight of Excess Upper
Daily Intake (CO!) Slope Factor Evidence Sound Lifetime

Chemical (mg/kg-day) (a) («>g/kg-day)-1 (b) Class (c) Cancer Risk (d)

Vinyl chloride 1.7E-04 2.9E-01 A 5E-05

Potential Noncarcinogenic Effects

RUE
Estimated Chronic
Daily Intake (CDI) Reference Dose Target

Chemical (mg/kg-day) (a) (mg/kg-day) (e) Organ (f) CDl:RfO <«)

Toluene 1.5E-04 S.7E-01 CMS 3E-04
Xylenes (total) 9.2E-05 8.6£-02 CMS IE-03

Hazard Index <1 (IE-03)

(a) Presented previously in Section 6.3
(b) Presented previously in Table 6-41
(c) EPA weight of evidence classification schene for carcinogens:

A * Human Carcinogen, sufficient evidence from human epideniological studies;
82 * Probable Human Carcinogen, inadequate evidence from epideraiological studies and adequate evidence

froa anioaU studies; and
C i Possible Hunan Carcinogen, limited evidence in animal* in the absence of human data.

(d) Calculated by Multiplying the CDI by the slope factor.
(e) Presented previously in Table 6-42
(f) A target organ is the organ *ost sensitive to a chemical's toxic effect. RfOs are based on toxic effects it r

target organ. If an RfO was based on a study in which a target organ was not identified, the organ listed »
known to b* affected by the particular chemical of concern.

(g) Calculated by dividing the CDI by the RfO.
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TAJLE 29
Sl*MA«Y Of UNCERTAIIITIES IN TH£ BASELINE IISJC ASSESSMENT

f U L T Z LAMOFILl S ITE
F1HA1 R[ REPORT

ASSUMPTION
MAGNITUDE OF

EFFECT OH RISK (a)
DIRECTION OF

EFFECT ON R ISK

ENVIRONMENTAL SAMPLING AND ANALYSIS

Potentially naturally occuring levels of
inorganics and chemicals that may be
associated with mining operations
attributed to site.

Sufficient samples my not have
been taken to characterize surface uater,
sediment, and off-site residential wells.

Systematic or random errors in the
chemical analyses may yield erroneous
data.

Chemical concentrations reported aa
"below the contract required quantiration
li m i t (e.g., tabled "U") are included
as one-half the quantisation li«it.

Moderate

LOM

Low

Low

Hay over-estimate risk

Nay over- or under-estimate
risk

May over- or under-estimate
risk

May over- or under-estimate
risk

EXPOSURE PARAMETER ESTIMATION

The standard assumptions regarding
body weight, period exposed, life
expectancy, population characteristics,
and lifestyle may not be representative
of any actual exposure situation.

The amount of media intake is assuned
to be constant and representative of the
exposed population.

Concentrations of contaminants re
constant over exposure period

tin

Combining upperbound estimates of
exposure parameters using a simple
intake equation to estimate exposure
to represent the RHE.

Moderate Would tend to overestimate
risk given the conservative
assumptions used

Low Would tend to overestimate
risk given the conservative
assumptions used

Moderate Would tend to overestimate
risk to most chemicals

Moderate Would tend to overestimate
exposure and risk

TOXICOLOGICAL DATA

The cancer slop* factors used are upper
bound estimates.

Risks are assuaad to be additive. Risks
may not be additive? because of synergistic
or antagonistic actions of other chemicals.
Dose-rtscons* data were not available
for all of the selected chemicals of
potential concern.

Surrogate chemicals were selected to
represent mixtures of chemicals in a class
(e.g., carcinogenic PAHs).

Cancer risks were added across chemicals
with different EPA weight-of-evidence
classifications (e.g., adding risks for a
Group A and a Group 82 carcinogen).

High May over-estimate risk

Low May over- or under-estimate
risk

Low May under-estimate risk

Low May over-estimate risk

Moderate May over-estimate risk

(a) As a general guideline, assumptions marked as "low", nay affect estimates of
of exposure by less than on order of magnitude; assumptions marked "moderate" may
affect estimates of exposure by between one and two orders of magnitude;
and assumptions marked "high" may affect estimates of exposure by more than
two orders of magnitude.
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TABLE 30

CONCENTRATIONS Of INORGANICS IN SURFACE WATER FROM STREAM A ANO
RECOMMENCED MAXIMUM DIETARY LEVELS FOR LIVESTOCK DRINKING WATER

FULTZ LANDFILL SITE
FIHA1 II REPORT

(All concentration* in ug/L)

Concentrations in Surface Water Along Stream A

Chemical of
Potential Concern

Aluitirxni
Arsenic
Bariun
Cobalt
Copper
Manganese
Nickel

Pond 1 (a)

195
2.9
--

5.1
7.1
824

13.9

Pond 1A

201
3.4

--
--
--

339

"

Pond 2 Pond 3 Pond 4 Pond 5 Oownstreaa
of Pond 5

- . .« .. .. . -

2.7 2.2
84.8

..
7.3 5.5

626 485 146 251 1,530
"" ™ •- • - • • -•

by PULs (1988)

5,000
200

1,000
1,000

500
50
NA

Maximum Level
Recomnended

by NAS (1980)

NA
50
NA

1,000
1,000

NA
1,000

(a) Values presented are the arithmetic aean* of the sample and a duplicate saddle.

-- « Not selected as a chemical of concern.
NA > Not available.
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TABLE 31

MAJOR CONCLUSIONS OF THE BASELINE RISK ASSESSMENT
FULTZ LANDFILL SITE

FINAL Rl REPORT

Total Excess L l f e t l a
Carcinogenic Milk

Exposure Pathway RHE Case

Non-Carcinogenic
Hazard Index

RHE Case ts

H
i

Current Land Use

Direct Contact with Sedfatents
by Children and Teenagers

Stream A: Pond 1 IE-09
Pond 1A 6E-08
Pond 2
Pond 3 BE-10
Pond 4
Pond 5

Downstream A IE-08

W i l l s Creek IE-08

Direct Contact with Surface Uater
by Children and Teenagers

Stream A: Pond 1 9E-08
Pond 1A 1E-07
Pond 2 8E-08
Pond 3 7E-08
Pond 4
Pond 5

Downstream A

Direct Contact with Soil 4E-10
by Children and Teenagers

(5E-04)
(4E-05)
(5E-05)
(4E-05)

<1 (7E-05)
<1 (IE-03)

<1 (7E-05)

(9E-04)
(5E-04)
(6E-04)
(5E-04)
(1E-04)
(IE-04)<1

<1 (IE-03)

<1 (4E-OS)

Ingest ion of and Inhalation while showering
with Croundwater by Residents

•yesvllle Water Supply
Untreated
Treated

3E-05 <1 (3E-01) Cancer risks in the untreated water associated with carbon
<1 (IE-01) tetrachloride which does not appear to be site related since it

was not detected In any other groundwater sanpled during the Rl.
Adverse noncarcinogenfc effects unlikely to occur.



TABLE 31 (Continued)

MAJOR CONCLUSIONS OF THE BASELINE RISK ASSESSMENT
FULTZ LANDFILL SITE

FINAL Rl REPORT

Total Excess L i f e t l *
Carcinogenic Risk

Non-Carcinogenic
Hazard Index

Exposure Pathway •ME Cat* RNE Case Comments

Off-tite Residential Well*
RU001
RU002
RUOOJ
RU005
RU007

IE
3E
6E

-
-

-04
-06
-04

--

(2E-01)
(8E-02)
(1E»00)
(1E-01)
(3E-03)

Cancer
It is

risks associated
not clear whether

with arsenic, and
these chemicals

bromodi chl or ome than* .
are site-related.

Hi
Lo
OO

Direct Contact w i t h Leachate Seep*
by Children and Teenagers

Leachate uater 3.0E-09

Leachate Sediments 6.04-07

Inhalation of Airborne Contam- I.OE-04
Inants by Nearby Residents

Future Land Use

Direct Contact with Soil 7.0E-10
by Hypothetical Resident

Ingest ion of and Inhalation W h i l e
Showering tilth Crounduater

Shallow Aojulfer IE-03

Coal nine Aquifer U-03

<1 (IE-02)

<1 (6E-(K)

<1 (2E-03)

(2E-05)

(71*00)

(1E»Ot)

Cancer risks associated with bentene which was only detected
In one of seven samples and at a location not near any
residents. Adverse noncarclnogenic effects unlikely to occur.

Cancer risks associated with bls(2-ethylhexyl)phthatate,
1,1-dlchloroethene, carcinogenic PAHS, vinyl cntorlde, arsenic,
and beryllium. Potential noncarclnogenic health effects are
are driven primarily by antimony and thallium, both of which
affect the blood chemistry.

Cancer risks associated w i t h bis(2-ethylhexyl)phthalate, vinyl
chloride and beryllium. Adverse noncarcinogenic health e f f e c t s
are driven by antimony, chromium, manganese, and vanadium.



TABLE 32
COST ESTIMATE SUMMARY

ALTERNATIVE 4-* • MULTI-LAYER CAP. OtOUNOUATEt EXTRACTION AND TREATMENT
(With Grout Pillar*}

FULTZ LANOFILL SITE - FEASUILITT STUDY REPOtT

ITEM

I. INSTITUTIONAL ACTIONS
1. Oe*d Restriction*
2. Public Education Program
3. Institutional Controls
4. Alternate Wattr Supply

Subtotal:

II. GENERAL ACTIONS/SITE PREPARATION
1. Sita F toeing
2. Mobi fi ration, Decon, Staging Art*

Subtotal :

III. MULT I -LAYER CAP
1. Multi-Layer Cap Installation
2. Ltachatt Collection System
3. Grout Pillars

Subtotal:
IV. WATER CONTROL

1. Subsurface Diversion Ditch
2. Surface Water Diversion Ditch
3. Pond Excavations
4. Erosion I SedisMnt Controls
5. Wetlands Replacement

Subtotal:

V. EXTRACTION AND ONSITE WATER TREATMEN
1. Extraction Wells
2. Treatment Plant luilding
3. Treatment Systaei
4. Residual Disposal

Subtotal:
V. LONG-TERM MONITORING AND REVIEWS

1. Monitoring Well Installation
2. Environmental Sampling
3. 5 Year Reviews

Subtotal:

CONSTRUCTION SUBTOTAL

Health and Safety 51
Bid Contingency 101
Scope Contingency 101

Quantity Capital Annual
Cost 0 I M

NA 110,000
NA 120.000
NA $20.000
125 $117,000

$167,000

10000 FT $160,000 $8.000
NA $131,000

$291,000 $8,000

22 acres $5,771.000
NA $402,000
NA $900,000

$7,073.000

1600 FT $978.000
1600 FT $10,000

HA $495,000
NA $174,000
HA $250,000

$1,907,000

12 Wells $150,000 $15.000
NA $350,000
NA $165,000 $103.000
NA $7,000

$665,000 $125,000

5 wells $40.000
* $85.000

6 Reviews •*

$40.000 $85,000

$10,143,000 $218,000

$507.150
$1,014.300
$1.014,300

Present Worth
OtX/Bepl .cement

30 years, 5X 30 years, 102

$123,000

$123,000

$332,000

$286,000

$75,000

$75,000

$173,000

$150,000

$231,000

$1,583,000
$108,000

$1,922,000

$1.307,000
$83,000

$1,390,000

$3,721,000

$141,000

$971 , 000
$66,000

$1,178,000

$301,000
$46,000

$847,000

$2,250,000

CONSTRUCTION TOTAL $12,678,800
Permitting I Legal
Services During Construction

TOTAL IMPLEMENTATION COST

Engineering I Design

SX
8X

10*

$633,940
$1,014.304

$14,327,000

$1,432,700

TOTAL CAPITAL COSTS

TOTAL PRESENT WORTH

$15,759.700

$19.480,700 $18,009,700

NA: NOT APPLICABLE
• Monitoring period of 30 yeers. Environmental sampling includes: surface water, leachate, sediment, ant

groundwater, all of which are sampled semi-annually.
•• Present worth value of reviews based on current cost of $15,000/review.

Reviews at t-5 yr, 10 yr, 15 yr, 20 yr, 25 yr, and 30 yr.
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Attachment 1

Ohio Environmental Protection Agency - Letter of Concurrence



State of Ohio Environmental Protection Agency

P O. Box 1049. 1800 Wa»rM«fc Or.
Columbus, Ohio 43266-0149
(614)844-3020 G«org, V. Voinovch
FAX (614) 644-2329

September 30, 1991

Mr. Valdas V. Adamkus
Regional Administrator
U.S. EPA, Region V
230 South Dearborn Street
Chicago, Illinois 60604

Dear Mr. Adamkus:

On September 24, 1991, I sent to you a letter indicating Ohio
EPA's concurrence with the Record of Decision (ROD) for the Fultt
Landfill Superfund site. It has come to my attention that,
subsequent to my indication of State concurrence, your Office of
Regional Counsel made changes in the ROD. As the ROD that I
reviewed for concurrence has been modified, I must retract my
letter of September 24, 1991.

My staff informs me that the changes made to the ROD do not
substantively change the remedy. Consequently, the Ohio EPA
hereby concurs with the revised final unsigned and undated ROD, a
copy of which is enclosed herewith and incorporated herein by
reference for identification purposes.

This concurrence should not be construed to mean that the Ohio
EPA approves of the manner in which this ROD has been revised.

The Superfund Memorandum of Agreement (SMOA) entered into by the
Ohio EPA and U.S. EPA specifies procedures by which RODS are
developed and State concurrence is provided. Specifically, the
SMOA dictates that a final ROD be submitted to the Ohio EPA for
concurrence at the time that consensus or other formal agency
position is reached. The formal Ohio EPA position on the final
ROD is to be made by me in my capacity as Director. A ROD and a
request for State concurrence was received by this Agency on
September 20, 1991.

I Prinud on racycM |



Valdas V. Adamkus
Page 2

Accordingly, the September 19, 1991, request for State
concurrence (attached) implied that consensus had been reached
and the ROD was final. Rather, the decision documents were
prematurely submitted to me, without the requisite consensus of
the parties concerned, specifically, the Region 5 Office of
Regional Counsel. Better coordination between our agencies in.
the future is necessary to ensure smoother finalization of ROD*

Sine

DS/JAK/t

Enclosure

cc: Jenny Tiell, Chief-DERR, Ohio EPA
Jan Carlson, Assistant Chief-DERR, Ohio EPA
Don Vanterpool, Legal, Ohio EPA
Kathy Davidson, DERR, Ohio EPA
Tom Bloom, USEPA
Don Bruce, USEPA
Chris Vanecko, SEDO



AttmchlMnt 2

Rasponsiv«n««s lunar? - Pults Landfill



Xesponsiveness Summary for the Record of Decision

I. Overview

The public reacted agreeably to the Proposed Plan for remediation of the Fultz
Landfill site. Some citizens inquired about the Superfund process and how the
preferred alternative was selected. A few citizens expressed concern about the
flooded coal mine aquifer, and whether the site had impacted this drinking water
aquifer. One citizen showed concern over the fact that concentrations of
groundwater in the landfill may be increasing and may possibly move into the
flooded coal mine aquifer, which serves as the public water supply for the City
of Byesville. One citizen inquired about the procedure for identifying Potential
Responsible Parties (PRP), the process of negotiating cleanup costs, and about the
time it takes to complete the process. All concerns and inquiries were addressed
during the public meeting. No oral comments regarding the Proposed Plan
were received during the comment period at the public meeting. Two written
comments regarding the Proposed Plan were received during the formal public
comment period and are addressed in this responsiveness summary.

The two written comments, as well as the transcript of the public meeting are
included in the Administrative Record for the Fultz Landfill site. Administrative
Records along with other information regarding the Fultz Landfill can be found in
information repositories at the Guernsey County District Public Library Main
Branch in Cambridge, and the Byesville Branch.

II. Background on Cotununitv Involvement

The following are community activities that have been conducted at the Fultz
Landfill Superfund site from its inclusion on the National Priorities List (NPL)
in 1982 to the end of the public comment period on July 27, 1991.

• Public meeting held to discuss inclusion of the Fultz site on the Dec. 1982
NPL and discuss the installation of monitoring wells near the site.

• Community Relations Plan released. May 1985

• Public notice announcing Remedial Investigation and naming Sept. 1985
U.S. BPA contact person published.

• Superfund fact sheet distributed. Aug. 1985

• Letters mailed to residents concerning well-water sampling. Dec. 1985

• Remedial Investigation Update fact sheet distributed. Feb. 1986

• Public notice announcing placement of the Administrative Nov. 1988
Record at Guernsey County Library published.

• Community interviews conducted. June 1989

• Remedial Investigation fact sheet announcing Phase II of the Aug. 1989
Remedial Investigation.

• List of officials, public interest groups, and interested Ongoing
residents updated.

• Information sent to Information Repositories at Cambridge Ongoing
and Byesville Library.

-2-



• Remedial Investigation fact sheet announcing results of May 1991
Remedial Investigation (Phase I & Phase II).

• Proposed Plan for remediation of the Fultz Landfill June 27, 1991
Superfund site.

• Public Meeting to discuss the Proposed Plan for July 11, 1991
remediation of the Fultz Landfill Superfund site.

• Public Comment period ends. July 27, 1991

III. Summary of Public Comments and Lead Aoencv Response

Two comments regarding the Proposed Plan for remediation of the Fultz Landfill
Superfund site were received during the public comment period. The following
discussion is in response to the comments.

1. Comment

Excellent Fact Sheet, was a comment received regarding the Proposed Plan for
remediation of the Pultz Landfill Superfund site.

2. Comment

In reference to the Pultz Landfill. The toxic materials that are in this dump
will blow your mind. There are other dumps in Guernsey County.

Response

The USEPA is addressing the Fultz Landfill Superfund site with this Record of
Decision. The comment received regarding other possible dumps in Guernsey
County have been forwarded to the Ohio Environmental Protection Agency for
further review and possible action.
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Attachment 3

ADMINISTRATIVE RECORD INDEX
UPDATE *1

FULTZ LANDFILL SITE
BYESVILLE, OHIO

ES DATE TITLE AUTHOR RECIPIENT DOCUMENT TYPE DOCNUMBER

91/07/26 Transcript of
Proceedings of Public
Meeting held July 11,
1991

USEPA Meeting Notes

90/10/25 Mem re: Use of
J-qualified Data in the
Remedial Investigation
for Fultz Landfill

John Delashnit, USEPA File Memorandum

89/03/00 Final Work Plan
Phase II RI/FS

89/04/21 Final Draft Quality
Assurance Project Plan

90/10/25 Letter with attached
wetland delineation of
the Fultz Landfill
Site

PRC Environmental
Management, Inc.

PRC Environmental
Management, Inc.

Michael D. Gheen,
Department of the Navy

USEPA

USEPA

Reports/Studies

Reports/Studies

J. Delashmit, USEPA Reports/Studies

90/12/05

91/04/00

91/05/07

Technical Memorandum re: James Ackerman, ICF
Final Alternative Array Kaiser Engineers

J.Delashmit, USEPA Reports/Studies

Calculation File
Feasibility Study
Report

Phase I Remedial
Investigation Data
with attached memorandum

ICF Kaiser Engineers

James Ackerman, ICF
Kaiser Engineers

91/06/00 Public Comment USEPA
Feasibility Study,
Fultz Landfill Site,
Byesville, Ohio

91/06/00 Final Remedial USEPA
Investigation Report
Fultz Landfill Site,
Byesville, Ohio

05/89/00 ARARs Q's & A's
General Policy-
R C R A , C W A , SDWA
OERR9234.2-01FS USEPA

USEPA Reports/Studies

T. Bloom, USEPA Reports/Studies

Reports/Studies

Reports/Studies

Superfund Fact
Sheet


