THE DECISION DOCUMENT FOR THE
X-734 LANDFILL AREA IN QUADRANT IV
4 OF THE PORTSMOUTH GASEOUS DIFFUSION PLANT

Ohio EPA
Ao September 1999







OhicEPA pec

State of Ohio Environmental Protection Agency

Southeast District Office
2195 Front Street TELE:; (740) 385-8501 FAX: (740) 385-6490 Bob Taft, Governor
Logan, OH 43138 Christopher Jones, Director
Qctober 7, 1999 RE: US DOE-PORTS
PIKE COUNTY
OH 1D# 466-0865
DERR CORRESPONDENCE

Eugene W. Gillespie

Site Manager

U.S. Department of Energy
Portsmouth Enrichment Office
P.O. Box 700

Piketon, Oho 45661-0700
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Enclosed is the X-734 Landfill Area Decision Document. Originally, the discussion of the
selected remedy for the X-734 Landfill Area remedial action was enclosed as part of the Quadrant
1V Preferred Plan which was disputed by US DOE. In an effort to move forward with remedial
activities Ohio EPA completed the Decision Document for the X-734 Landfill Area. Please note
that Ohio EPA is appreciative of US DOE’s action to keep the schedule for the X-734 landfill
area moving forward. Ohio EPA will continue to work closely with US DOE and all assigned
contractors to complete the remedial actions at this SWMU in a timely manner.
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BRA:
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Cleanup Alternatives Study
Chemicals of Concern

Cuyahoga shale
Decontamination and Decommissioning
Division of Drinking and Ground Water
Division of Hazardous Waste Management
Description of Current Conditions
Exposure Duration
Excess Lifetime Cancer Risk Level
Refers to a shale that easily splits or cleaves
Square foot '
Cubic foot
Feet per Day
Square feet per day
Cubic feet per day
Gallia sand and gravel
Gallons per month
gallons per year
Gas chromatograph
Gallons per day
Gallons per minute
Integrated Ground Water Monitoring Plan
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Preferred Plan:
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RCRA:
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Lockheed Martin Utility Services
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North East Drainage Ditch

National Environmental Policy Act
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Ohio Administrative Code (Rules/Regulations
developed as directed by law)

Ohio Environmental Protection Agency
Polycyclic (or polynuclear) aromatic hydrocarbons
Polychlorinated Biphenyls

Perchloroethylene

Picocuries per liter

Preliminary Ecological Risk Assessment
Portsmouth Gaseous Diffusion Plant

Parfs per billion

Parts per million

The plan developed by Ohio EPA and US EPA
that identifies the preferred alternative for cleanup
ata SWMU

Preliminary Remedial Goal

- Quadrant I (QII = Quad II, etc.)

Risk Assessment Guidance for Superfund
Resource Conservation and Recovery Act
RCRA Facility Investigation
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TCE:

TSCA
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ug/nt’:

U.S. DOE:
U.S. EPA:
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VC

Reasonable Maximum Exposure

Sunbury shale

Semivolatile Organic Compounds

Solid Waste Management Unit

Technetium-99

Trichloroethylene - A volatile organic compound
commonly used in industrial degreasing
operations. |

Toxic Substance Control Act

Micrograms per hour

Micrograms per kilogram

Micrograms per liter

Micrograms per cubic meter

United States Department of Energy

United States Environmental Protection Agency
Volatile Organic Compounds
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DECLARATION STATEMENT

SITE NAME AND LOCATION

US Department of Energy

Portsmouth Gasgous Diffusion Plant (PORTS)

Quadrant IV; the X-734, X-734A and X-734B Landfill Area
Piketon, Ohio

STATEMENT OF BASIS AND PURPOSE
}

This decision document presents the selected remedial actions for the Portsmouth Gaseous
Diffusion Plant (PORTS), X-734, X-734A and X-734B Landfill Area in Quadrant IV, on the
US Department of Energy ( US DOE) Reservation in Piketon, Ohio. These actions were
chosen in accordance with the Resource Conservation and Recovery Act (RCRA) of 1976, the
Comprehensive Environmental Response, and Liability Act (CERCLA) of 1980, as amended
by the Superfund Amendments and Reauthorization Act (SARA) of 1986, and to the extent
practicable, the National Qil and Hazardous Substances Pollution Contingency Plan (NCP),
and the Hazardous and Solid Waste amendments (HWSA) of 1984. These Decisions are based
on the administrative record for this response action. The US DOE site is being cleaned up
under a Consent Decree between US DOE and the State of Ohio, and an Administrative Order
by Consent (AOC) signed by US DOF and the United States Environmental Protection Agency
(US EPA). Both legal agreements were./signcd in 1989. US DOE, Ohio EPA and US EPA
entered into a Administrative Consent Order in 1997 which granted the Ohio EPA the
authority to conduct the day to day activity at the Portsmouth site.

Documentation for the selection of these remedial actions are contained in the administrative
record maintained.at_ the US DOE Environmental Information Center in Piketon, Ohio and at

the Ohio EPA Southeast District Office in Logan, Ohio. The specific documents include but
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are not limited to the Q IV Final RFI Report (Q IV REI) (DOE 1996a), the Baseline Ecological
Risk Assessment (BERA) (DOE 1994b), the Air RFI (DOE 1994c¢), the Background Sampling
Investigation of Soil and Groundwater (DOE 1996) and the Ohio EPA Preferred Plan
(Preferred Plan) (Ohio EPA 1999), and other documents contained in the administrative record
file for this response action. The most current Administrative File indexes provided in

Appendix a of this Decision Document.

ASSESSMENT OF THE SITE

)
Actual or threatened releases of hazardous substances from Quadrant IV, if not addressed by
implementing the response actions selected in this Decision Document, may present a current

or future risk to public health, welfare, or the environment.
DESCRIPTION OF THE SELECTED REME_DIES

Quadrant IV occupies the northern portion of the PORTS Reservation (Fig;ure 1.2) The
boundaries of Quadrant IV were established with respect to the surface-water and groundwater
flow and drainage patterns. The X-734 Landfill Area (consisting of the X-734 Old Sanitary
Landfill, the X-734A Construction Spoils Landfill, and the X-734B Construction Spoils
Landfill is located in the Northwestern portion of Quadrant IV. (Figure 2.1).

¢
The X-734 Area (consisting of the X-734 Old Sanitary Landfill, the X-734A Construction

Spoils Landfill, and the X-734B Construction Spoils Landfill). Five alternatives for the X-734
Area were evaluated (#1 No Action, #2 Institutional Controls, #3a Multi Media Cap, #3b
Multi Media Cap and Leachate Collection Trench, and #4 Multi Media Cap at X-734/X-734A,
Soil Cap at X-734B and Phytoremediation).

The selected remedial alternative for the X-734 Landfill Area SWMU is Alternative 4.
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Alternative 4 consists of institutional controls and containment (Multimedia Cap at X-734/X-
734A, Soil Cap at X-734B, and Phytormediation.) Alternative 4 has been designed to contain
the soil, waste, and debris of the landfills. The alternative would not treat or remove any
waste from the landfills; however, contaminated groundwater may be removed and treated by
phytoremediation if contaminants migrate from beneath the X-734B construction and
demolition debr‘is landfill. Soil, waste, and other debris would be contained under a muitimedia
cap or soil cap to prevent potential for contaminant migration from the landfills.
Phytoremediation (trees) would also be used downgradient of X-734B to capture and remediate

any groundwater that cn}uld potentially migrate from beneath the landfill.

STATUTORY DETERMINATIONS AND REMEDY SELECTION STANDARDS

The selected remedy meets the CERCLA statutory determination because it is protective of
human health and the environment, complies with federal and State of Chio requirements that

are legally applicable or relevant and appropriate to the remedial action and are cost-effective.

The selected remedy uses permanent solutions and alternative treatment technologies or

resource recovery technologies to the maximum extent practicable.

The selected remedy complies with RCRA remedial selection standards because they protect
human health and the environment; control the source of releases so as to reduce or eliminate,
to the extent practicable, further releases that may pose a threat to human health and the
environment; and comply with applxcablc standards for management of wastes. Media cleanup

levels were established for the X-734 remedial action.

Implementation of the selected remedy at X-734 landfill area is easily accomplished, cost effective
and is expected to provide both long and short term effectiveness. The selected remedy at X-734
will reduce mobility of the contaminants in the landfill area. This alternative requires the landfill

to be capped in accordance with Ohio Solid/Hazardous waste requirements, and includes
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institutional controls to prevent inappropriately access and development on the landfill. This
alternative provides the best balance of trade-offs when considering the criteria used to evaluate
the remedies presented in the CAS/CMS. The agency believes that this remedy will be protective
of human health and the environment by containing the landfilled wastes. This alternative meets
ARARs, is cost-effective, and will provide long-term effectiveness.

For evaluation purposes, a multimedia cap design and a construction and demolition debris cap
was described for this alternative in the CAS/CMS. The multimedia cap would consist of the
following layers, from b?ttom to top: a compacted soil subgrade, a geosynthetic clay liner (GCL),
a flexible membrane liner (FML), a drainage layer, a frost protection layer, and a vegetative layer
to prevent erosion. While Ohio EPA does not anticipate changes to this conceptual design, actual
design details will be determined during the Corrective Measures Implementation (CMI).
However, the final design must comply with Subtitle C/D and Ohio Solid/Hazardous Waste

capping requirements.

The collection trench described in Alternative 3b was considered; however, because significant
groundwater contamination does not currently exist, and because the cap is expected to eliminate
or significantly decrease leachate generation from the landfill, it was determined that a collection
trench is not necessary at this time. If site conditions change, a collection trench and associated
treatment components could be added at a later date. The mobility of the contaminants will be
contained through the ability of the selected remedial alternative to reduce the levels of
contaminants in groundwater. These reu}édies may result in some hazardous substances remaining
on site for a period of time; therefore, a review will be conducted no less often than every five (5)
years after commencement of the remedial actions to insure that the remedies selected continue

to provide adequate protection of human health and the environment.
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98 1.0 SITE NAME, LOCATION, AND DESCRIPTION

99  The PORTS facility was constructed between 1952 and 1956 and is owned by U.S. DOE. The
100 active portion of the PORTS plant occupies approximately 1,000 acres of a 3,714-acre U.S.
101 DOE reservation in south central Ohio, approximately 80 miles south of Columbus, 20 miles
102 north of Portsm;mth, and 1 mile east of U.S. Route 23, near Piketon (Figure 1.1). The
103 immediate region surrounding the site consists of Pike County, Scioto County, Jackson
104  County, and Ross County. Approximately 24,250 people reside in Pike County (Energy
105  Systems 1997a), and sca,ttered rural development is typical. Piketon is the nearest town,

106  approximately 5 miles north of the facility on U.S. Route 23. Piketon had an estimated
107  population of 1,717 in 1990. The county’s largest community, Waverly, has approximately
108 4,500 residents and is situated 12 miles north of the facility.

109  Land within a 5-mile radius of PORTS is primarily undeveloped, including cropland,

110  woodlots, pasture, and forest. This distribution includes approximately 25,000 acres of

111 farmland and 25,000 acres of forest. There is approximately 500 acres of urban land within
112 the same radius (Energy Systems, 1993).

113 The PORTS facility occupies an upland area of southern Ohio with an average land surface
114  elevation of 670 feet above mean sea level. The terrain surrounding the plant site consists of '
115  marginal farmland and wooded hills, generally with less than 100 feet of relief. The plant is

116  located within a mile-wide abandoned rifei' valley.

117  The geology of the PORTS plant site consists of unconsolidated material overlying bedrock
118  formations. The unconsolidated material is known as the Teays formation. The Teays

119 formation is composed of two members, the Minford silt and clay (Minford), and the Gallia
120 sand and gravel (Gallia). The bedrock formation underlying the Teays formation are, in

121 descending order, the Sunbury shale, the Berea sandstone; and the Bedford shale.

122 FFor purposes of the RCRA Facility Investigation (RFI), the PORTS facility has been separated

10
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into quadrants (Figure II). Each quadrant roughly corresponds to the uppermost groundwater
flow paths beneath the site. The PORTS groundwater system includes two water-bearing
units, the Berea Sandstone bedrock and the unconsolidated Gallia, and two aquitards, the
Sunbury Shale (Sunbury) and the unconsolidated Minford. Although the Minford silt does not
transmit grounciwater as readily as Gallia, the basal silt portion of the Minford is generally

grouped with the Gallia as part of the uppermost water-bearing unit at the PORTS site.

Creeks and holding ponas are the most important surface water features at the PORTS plant
site. The PORTS site is drained by Little Beaver Creek, Big Run Creek, the West Drainage
Ditch, and the unnamed southwest drainage ditch. Sources of water for the surface water flow
system include precipitation run-off, groundwater discharge and effluent from plant processes.
All surface water from the plant site eventually drains into the Scioto River which flows north
to south approximately 1 mile west of the plant. The Scioto River is approximately 120 ft.

lower in elevation than the PORTS site.
2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

The principal process at the PORTS facility is the separation of uranium isotopes via gaseous
diffusion. The PORTS facility has been operating since 1954 enriching uranium for use in
commercial reactors and for use by the U.S. Navy in power reactors in the nuclear Navy.
Production of enriched uranium for use'l;y the Navy was ceased in 1991. The production
facilities are owned by U.S. DOE and are have been leased by the United States Enrichment
Corporation since 1993. The United States Enrichment Corporation became private in 1998.
Other portions of thie site are leased to the Ohio National Guard and the Defense Logistics
Agency. U.S. DOE remains the owner of the property. DOE’s mission at the site has
changed to environmental restoration, waste management, removal of highly enriched uranium

and the operation of non leased facilities.

11
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Support operations for the production of enriched uranium include the feed and withdrawal of
material from the primary process, water treatment for sanitary and cooling purposes,
decontamination of equipment removed from the primary process, water treatment for sanitary
and cooling purposes, decontamination of equipment removed from tﬁe plant for maintenance
or replacement, recovery of uranium from various waste materials and treatment of sewage
wastes and cooling water blow down. The construction, operation and maintenance of this
facility requires the use of a wide range of commercially available chemicals. Continuous
operation of this facility kince 1954 has resulted in the generation of inorganic, organic and

low level radioactive waste materials.

In 1989, U.S. DOE and the State of Ohio entered into a Consent Decree that outlined the
requirements for handling hazardous waste generate‘d'at the PORTS facility and for conducting
investigation and corrective measures studies at the site. U.S. EPA and U.S. DOE entered
into a similar agreement, the AOC, in September 1989. This agreement was negotiated
between U.S. EPA Region V and U.S. DOE. The AOC requires that the PORTS facility
conduct a RCRA Facility Investigation (RFI) and a Corrective Measures Study (CMS), select
remedies, and implement them according to a Corrective Measures Implementation (CMI)
plan. A schedule is attached to each agreement outlining a submittal dates to Ohio EPA and
U.S. EPA for documents pertaining to the investigation and corrective measures studies. A
schedule regarding submittal date_s for su{bmittal of project deliverables was attached to the
Director’s Findings and Orders regarding integration of certain hazardous waste management

units into the ongoing clean-up process as agreed to by US DOE and Ohio EPA in January
1999.

L

The AOC and Consent Decree require corrective action based on the requirements of RCRA.
In addition, the AOC states that CERCLA requirements must be incorporated into the

corrective action process. In areas where the AOC and Consent Decree are not specific,

12
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regulations and guidance under RCRA statutes are used. In specific instances where RCRA

provides no guidance, the provisions of CERCLA are used, as appropriate.
2.1 HISTORY OF QUADRANT IV AND THE X-734 LANDFILL AREA

The Quadrant IV RFI was conducted in two phases. Phase I of the investigation was
conducted from February to August 1991. Phase I of the investigation was conducted from
October to December 1§93. The draft final version of the RFI report was submitted on
December 10, 1996. The Q IV RFI received final approval from Ohio EPA on September 5,
1997. Twenty-seven SWMUs were investigated during Phases I and IT of the Quadrant IV
RFI. The investigation included analysis of soil, sediment, surface water and groundwater
where appropriate. Ecological data was collected during the RFI to help support the Baseline
Ecological Risk Assessment (BERA) approved by Ohio EPA on February 7, 1997. Additional
data was collected for the Air RFI which was approved by Ohio EPA on-August 28, 1998.
The Quadrant IV CAS/CMS Report was submitted to the Ohio EPA for review August 21,
1998. Ohio EPA approved of the CAS/CMS Report October 19, 1998.

3.0 RISK ASSESSMENT

The assessment of potential or current rféks from wastes present at the site is based on
guidance provided by the US EPA, in particular the "Risk Assessment Guidance for
Superfund (RAGS),. (US EPA. 1989a) and Guidelines for Exposure Assessment (US EPA,
1992a). These guic!a-nce documents are founded on well - established chemical risk assessment

principles developed for the regulation of environmental contaminants.

The risk assessment for contaminated sites on the DOE-PORTS site consists of a Human

Health Risk Assessment and an Ecological Risk Assessment. The Ecological Risk Assessment

13
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was conducted separately. The Human Health Risk Assessment is conducted assuming that no
institutional controls such as fencing are in place and that the area within the Perimeter road
will remain industrial in the future and the use of the site outside of Perimeter road will be
either commercial or recreationai in the future. Groundwater is assumed to be used for
drinking and bathing purposes both inside and outside of the Perimeter road. The industrial
use scenario is considered to be the most likely future use at the US DOE site. The initial
risk assessment conducted for the site assumes that no future cleanup action is taken and is
referred to as the Baseline Risk Assessment. The Baseline Risk Assessment consists of

numerous steps as follows:
3.1 Identification of icals of Concern

After data collected during the RFI was evaluated, those chemicals that were detected during
lab analysis were retained as Chemicals of Concern (COC). Some data not appropriate for
certain exposure pathways was excluded. For example, deep soil data greater than 10 feet |

would not be expected to be available for possible.ingestion by children ot adults and is only a

 threat to ground water contamination. Therefore, this data was not included in the assessment

of sc1l ingestion risks.

3. . Exposure Assessment

This step involves the evaluation of poteﬁtial human exposures to site chemicals. There are
basically four separate tasks necessary in the Exposure Assessment. These steps are: (a) The
Characterization of the Exposure Setting; (b) Identification of Exposure Pathways; (c)

Estimation of Environmental Concentrations; and (d) Estimation of Human Intake.

3.2.1 Characterization of the Exposure Setting - . -

* This step involves modeling or simulating those exposure scenarios considered possible on the

14
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site both for current use and future use. The following scenarios were included in the baseline

risk assessment:

3.2.1.1 Current Use Scenarios

L] on-site worker

] off-site resident

° off-site recreational population
3

The on-site worker scenario describes potential exposures to outdoor media at PORTS for a
worker engaged in normal day-to-day activities throughout the quadrant. The recreational
population scenario was developed to assess potential exposures to surface water bodies on the
PORTS reservation and to fish and game eaten by local recreational anglers and hunicrs. In
estimating exposure for both current off-site resident and recreational populations, any

significant direct access to media within the Quadrant being evaluated was considered uniikely.

Exposures were assumed to result from contaminants that could potentially migrate off-sitc .

As stated above, future use scenarios were developed consistent with the reasonable maximum
cxposure. The area within the Perimeter road is expected to remain industrial in the future.
Areas outside the Perimeter road within the reservation were evaluated for a future
recreational/comrner;:ia! use. For the fu(ture use conditions, the following scenarios were

developed:

3.2.1.2 Future Use Scenarios

° On-site commercial use *(developed after the approval of the RFI)
. On-site recreational population -
¢  On-site industrial worker -

15
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o Off-site resident

L Off-site recreational population.

*(the RFI included the analysis of risk for an on sitc future resident. After carefu! review of potential fumre uses for the site the Ohio and US
EPA determined that it was unlikely that the site would be developed for use as residential property. More than likely (especially those areas
within the security fence) the site will be redeveloped for industrial/commercial purposes.)

In addition to the on-site worker who is involved in normal day-to-day activities, another
exposure scenario modeled under both current-and future land use conditions is the excavation
worker. This worker is assumed to be in contact with contaminated media during periodic,

intrusive activities such as construction or landscaping. The future worker scenario described

potential exposures to ogtdoor media at PORTS and includes the ingestion of groundwater.

3.2.2 Identification of Human Exposure Pathways

The above exposure scenarios were developed to model or simulate possible exposure
situations found at the site. It is also necessary to determine the most likely exposure
pathways as well. An example of an exposure pathway is the ingestion of contaminated
groundwater by on-site workers in the future. The following exposure péthways were

evaluated for both the current and future worker as well as the recreational visitor:

e Exposure to Groundwater via ingestion of drinking water, and
dermal contact and inhalation of volatiles while showering; (for

future on-site worker only)
£

. Exposure to soil via incidental ingestion and dermal contact, and via

external gamma radiation from radionuclides present in soil;

. Exposure to sediment via incidental ingestion and dermal contact;.

16
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. Exposure to surface water via incidental ingestion and dermal

contact;
. Exposure to air via inhalation of vapors and particulates;

o Exposure via ingestion of local game contaminated by grazing on

land affected by plant operations;

L Exposure via ingestion of fish.

3.2.3 Estimation of Environmental Concentrations

In this step, concentrations of chemicals and radionuclides in various environmental media

from which exposure may occur are estimated via sampling results and mathematical modeling.

3.2.4 Estimation of Human Intgi{e

This step involves calculating the amount of a substance received by an individual through
exposure to chemicals and radionuclides in the various environmental media. Chemical intakes
(referred to as chronic daily intakes or CDIs) are typically expressed in terms of the amount
of material in contact with the body for a certain time period, and are calculated as a function
of chemical concentration in the soil or yfr'ater, how often the exposure occurs and how long
(exposure frequency), body weight, and the portion of a lifetime that exposure occurs. The
generic equation for calculating the CDI is as follows:

CDI= xCRxEFXED

BWxAT

where;

17




285
286
287
288
289
290
291
292

293
294
295

296
297
298
299
300
301

302

303
304
305
306
307
308
309

Chl = Chronic daily intake, mg/kg/day

C = Chemical concentration in soil or water, e.g. mg/kg soil
CR = Contact Rate, e.g., kg/soil/day
EF = Exposure frequency, days/year
ED = Exposure Duration, years
" BW = Body Weight, kg
AT = Averaging Time; portion of lifetime over which exposure

is averaged (days).

Variations of this equation are used when calculating air inhalation and radiological exposures.

3.3 Toxicological Assessment

The toxicological assessment involves the identification of adverse health effects associated
with exposure to a chemical or radionuclide and the relationship between the extent of
exposure and the likelihood and/or severity of adverse effects. The U.S. EPA has conducted
such assessments on many frequently occurring environmental chemicals and radionuclides and
has developed toxicity values based on these assessments for use in risk assessments. Further

information regarding the toxicological assessment can be found in the RFI Reports.

3.4 Risk Characterization

s
This step involves calculating estimates of carcinogenic (cancer causing) and non-carcinogenic
risks from chemicals of concern for different exposure pathways. Cancer risk is defined as the
probability of an individual developing cancer over a lifetime as a result of exposure to a

potential carcinogen in addition to the probability of cancer risks from all other causes. As a

‘benchmark in developing clean-up goals at contaminated sites, an acceptable range of excess

cancer risk (ECR) from one in one million (1x10°) to one in ten thousand (1 x 10™) has been

established. The point of departure or program goal for risk remaining after a site is cleaned
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up is 1x10° (i.e. a one in one million excess lifetime cancer risk, above and beyond risks from

other unrelated causes) and is the risk goal for the U. S. DOE-PORTS site.

The "Hazard Quotient” (HQ) is used to determine the severity of non-cancerous hazards
posed at a site. The HQ is determined by dividing the Chronic Daily Intake (CDI) by the

Reference dose (RfD). The reference dose is the amount of material that is determined to

cause a toxic effect. If the HQ is less than or equal to 1, then the estimated exposure to a

substance represented by the CDI, is judged to be below the threshold that could result in a

toxic effect. An HQ greater than 1, indicates that a toxic effect may result. To assess the

cumulative effect of similar noncancerous substances, the HQ for all of the substances being

assessed at a site are added, with the result being the Hazard Index (HI).

3.5 Conclusions

The risks estimated for substances evaluated at a SWMU and in the quadrant, are compared to

target risk levels and general conclusions are made regarding the potential risks associated

with these substances.

TABLE 1

Soil Clean-up ob,rectrves for on-sn‘e worker and excavation worker at X-734 '

Sclccrcd Sml PRG
- {mgfkg) -

ContammantsofConccm

Arsenic
Barium
Beryllium
Chromium
Lithium
Manganese
Nickel

Uranium

31
181
1.4

52.7
35

2012
34
74

BG
BG
BG
Excavation CR
BG
BG
BG
On-Site Worker CR

BG = Background

CR = Cancer Risk
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Gallla Groundwarer Clean-ug obiectlves for on—sh‘e worker at X- 734’

Antimony 36.5 BG

Arsenic 92 BG
Beryllium 6.5 BG
Chromium . 100 MCL
Lead 6 BG
Nickel 100 MCL
cis-1,2-Dichloroethene 70 MCL
Trichloroethene § 5 MCL
Vinyl Chloride 2 i MCL

BG = Background
MCL = Maximum Concentration Limit per the Safe Drinking Water Act

Berea Groundwater CIean-ug Objectives for gn-site worker at X- 734

Lead

BG = Background

Seeg Water CIean—ug Obgecnves [ar on-s:te worker and recreation, at X-734
e Selected SeepWaterPRG e Basis

Arsenic 3.5 On-Site Worker CR

Cadmium 85 Ohio WQS
Zine ( 32 Ohio WQS

CR = Cancer Risk
Ohio WQS = State of Ohio Water Quality Standard

4.0 D ION OF =734, X-7 X-734B INQIV

The X-734 Area (X-734 Old Sanitary Landfill, X-734A Construction Spoils Landfill, -
X-734B Construction Spoils Landfill)
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The X-734 Old Sanitary Landfill has a total of approximately 3.8 acres. Detailed records of
materials disposed in the landfill were not kept. However, waste known to be disposed of at
X-734 include: trash and garbage, construction spoils, and waste containing unspecified levels
of heavy metals. While not substantiated, plant personnel have indicated that organic solvents
may have been disposed of in the unit.

The X-734A Construction Spoils Landfill has a total area of approximately 3.5 acres and is
adjacent to the southern boundary of X-734. Waste disposed of at X-734A included
construction spoils, trees, railroad ties, broken concrete, stumps; roots, brush, and other
wastes from clearing and grubbing operations. A surface water seep area is located in the

upper portion of the slope on the eastern side of the landfill.

The X-734B Construction Spoils Landfill is located south of the X-734A and has a surface area
of approximately 4.6 acres. A road and buffer zone separate the northern boundary of X-734B
from X-734A. X-734B reportedly received the same type of waste as X-734A. The
southwest boundary of this unit overlaps a portion of the X-744W leach field area.

Risk Analysis

Environmental media sampled at this unit during the RFI were surface water, sediment, surface
soil (0 to 2 ft), shallow soil (2 to 10 ft), deep soil, and groundwater.

d
Seep Surface Water and Sediment. 'I'*he Quadrant TV RFI BRA identified a total noncancer
HI of 2 for the current on-site worker and on-site recreational population scenarios. These
risks are driven by exposure to arsenic in the seep sediment associated with this SWMU. The
BRA also identiﬁeé ‘:1 total ELCR of 4x10* for the current on-site worker scenario because of
the presence of arsenic and PAHs in seep leachate associated with this SWMU. A total ELCR
of 8x10™* identified for the on-site recreational population scenario is driven by exposure to

arsenic, beryllium, and PAHs in the seep sediment and arsenic in the surface water.
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Soil and Groundwater. The Quadrant IV RFI BRA identified a total noncancer HI of less
than 1 for the current on-site worker. The BRA identified a total noncancer HI of 7 for the
future on-site worker scenario. This risk is driven by exposure to arsenic in the groundwater
associated with this SWMU. The BRA also identified a total noncancer HI of 1 for the
excavation worker scenario. This risk is driven by exposure to inorganic constituents in the

soil associated with this SWMU.

The BRA also identified a total ELCR of 1x10* for the current on-site worker scenaric because
of the presence of arsenic, beryllium, and PAHs in the soil associated with this SWMU. A
total ELCR of 1x107 Was identified for the future on-site worker scenario. This risk is driven
by exposure to arsenic, beryllium, and PAHs in the soil and arsenic and beryllium in the
groundwater associated with this SWMU. A total ELCR of 8x10"® was identified for the

excavation worker scenario. This risk is driven by exposure to arsenic and PAHs in the soil.
5.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Ohio EPA relies on the public to ensure that each remedial alternative selected at PORTS
meets the needs of the local community, in addition to being an effective solution to the

problem.

The Quadrant IV Preferred Plan was released to the public in May 1999 This document is
available to the public in the administrati}'%e record, maintained at the Environmental
Information Center, P.O. Box 693, Piketon Ohio and at the Ohio EPA Southeast District
Office, 2195 Front Street, Logan, Ohio. Notice of the availability of the Preferred Plan was
published in the Pike County News Watchman and Pike County Advertiser on May 30, 1999.

The remedial action selected for groundwater at X-734 fits into the overall clean-up strategy

for the PORTS facility by reducing mobility, and eliminating the exposure pathways that may
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present a current or future risk to human or ecological receptors. The selected remedy also

addresses the potential for contaminant release and off-site migration.

Ohio EPA formally presented the Preferred Plan for Quadrant IV at a public availability
session held on June 3, 1999. At this meeting representatives from Ohio EPA discussed the
RFI, CAS/CMS, and the Preferred Plan, and answered questions and received comments

related to Quadrant IV and the remedial alternatives under consideration. Responses to

significant comments, criticisms, or new data received during the comment period and public

meeting are included in the "Responsiveness Summary," which is attached to this Decision

Document,

This decision document presents the selected remedial actions for X-734, X-734A and X-734B
in Quadrant IV of the US DOE Portsmouth Facility. These actions are chosen in accordance
with the resource Conservation and recovery Act (RCRA) of 1976, the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended
by the Superfund Amendments and Reauthorization ACT (SARA) of 1986, and to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP),
and the Hazardous and Solid Waste Amendments (HWSA) of 1984. This decision is based on

- the administrative record for this response action.

All Documents leading up the Preferred Plan have been available for public review and
comment prior to selection of the chosenfremedies. Documents issued before the Pfcferred
Plan include, but are not limited to the Quadrant IV Final RFI Report (DOE 1996), The
Baseline Ecological Risk Assessment (DOE 1994), The Air RFI (DOE 1997), the Background
Sampling Investigation (DOE 1996), the Quadrant III CAS/CMS Report (DOE 1998).

6.0 SCOPE AND ROLE OF THE RESPONSE ACTION

The PORTS facility has been separated into quadrants that roughly correspond to groundwater
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flow paths within the uppermost water-bearing unit beneath the site (the Gallia formation).
Each quadrant contains multiple SWMUs and a diverse range of environmental media (i.e.,
soil, sediment, groundwater, etc.). Media within the SWMUs have been analyzed to determine
if contaminants are present at concentrations that may present a threat to human health or the

environment,

The scope of remedial actions implemented at the PORTS facility is to eliminate or reduce (to
acceptable levels) any risks to human health or the environment posed by releases and/or
potential releases of contaminants from the SWMUs at ports. SWMUs at the PORTS facility
are in various stages of the remedial action process; however, remedial actions preformed at
the SWMUs are coordinated to achieve overall risk reduction and complete remediation of the
entire facility. It is also desirable that remedial actions implemented restore and enhance the

areas being remediated.

The X-734 Area (X-734 Old Sanitary Landfill, X-734A Construction Spoils Landfill, X- -
734B Construction Spoils Landfill) require remedial action at this time. - The principle
threat identified at the X-734 area is from the uncapped units and potential future use and
ingestion of groundwater contaminated with volatile organic and inorganic contaminants. The
remedial action selected for the X-734 SWMU fits into the overall clean-up strategy for the
PORTS facility by eliminating the exposure pathways that may lead to present and future risk
to human and ecological receptors.

‘
7.0 SUMMARY OF QUADRANT CHARACTERISTICS

Several investigative studies were conducted to determine the nature and extent of
contamination within the Quadrant. The investigation is detailed in the final Q IV RFI and Q

IV CAS/CMS Report. The following were investigated as part of the Q I'V Investigation:

€ Soil
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* Groundwater
2 Surface Water &
* Sediments.

7.1 POTENTIAL SOURCES OF CONTAMINATION

The X-734 Landfill area requires active remedial measures to prevent potential exposure to
contaminants (Figure 6.1). The Quadrant IV risk assessment identified organic and inorganic
contaminants in groundwater, soils and sediments contaminants of concern. The COCs for soil
include arsenic, barium, beryllium, chromium, lithium, manganese, nickel, and uranium. The
COCs for Gallia groundwater include antimony, arsenic, beryllium, chromium, lead, nickel,
cis-1,2-dichloroethene, trichloroethene, and vinyl chloride. The enly COC for Berea

groundwater is lead. The COCs for seep water include arsenic, cadmium, and zinc,

8.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

The CAS/CMS was conducted to identify and screen technologies and clean-up alternatives to
address the COCs in Q IV.

8.1 Development of Alternatives for X-734 SWMU - CAS/CMS Study

-
The CAS/CMS was conducted to screen technologies for the remediation of units ig Quadrant
IV. The X-734 Area required the development and evaluation of cleanup alternatives. The
alternatives were developed to evaluate remedies for the contaminated media in the X-734

Area. Four altcrnanvcs were evaluated (1, 2, 3a, 3b and 4) and are described in detail below:
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ALTERNATIVE I- NO ACTION

The No Action alternative provides a basis for comparison with other alternatives. Under the
No Action alternative, no treatment, containment, removal, or monitoring of the environmental
media in the X-734 Area would be performed. Unrestricted access to PORTS in its current
condition would‘be allowed, and no present or future restrictions on access or land use would

be implemented.

COST ANALYSIS: AiLTERNATIVE #1 - NO ACTION
There are no costs associated with this alternative.

ALTERNATIVE 2- INSTITUTIONAL CONTROLS

Institutional Controls for the X-734 Area would include deed restriction, fencing, groundwater
monitoring, surface water drainage control, and surface water monitoring to prevent contact
with the soil, waste, and debris. The landfill contents would remain in riace and would not be

treated or removed.

Deed restrictions would limit future land use and prevent inappropriate develdpment on the
affected SWMUs. A fence would be placed around the perimeter of the SWMUs to prevent
unauthorized entry. Surface water draiqgge control would be iniplemented to limit erosion and
to prevent potentially contaminated landfill seeps from affecting environmental media. Surface
water drainage control would include vegetation of landfill surfaces and the installation of
perimeter ditches for drainage control, as needed. Grounc water monitoring would be
conducted to verify that contaminants are not migrating from the landfills at unacceptable
fevels. Existing monitoring wells upgradient and downgradient from the landfills would be
sampled. The specific wells, parameters, and sampling frequencies would be determined as

part of the CMI. Surface water monitoring is currently being conducted in Little Beaver Creek
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and the North Drainage Ditch and will continue under this alternative. The existing pipe
culvert that extends through the X-734A Landfill would be abandoned in place. Alternative 2

could be implemented in 9-11 months.

COST ANALYSIS: ALTERNATIVE #2 -INSTITUTIONAL CONTROLS

Present Worth Capital Cost: $ 448,000
Present Worth O&M Cost: $ 633,000
Total Present Worth Cogt: $1,081,000

ALTERNATIVE 3a - INSTITUTIONAL CONTROLS AND CONTAINMENT
(MULTIMEDIA CAP)

Alternative 3a consists of the following:

1 Institutional Controls: deed and access restrictions, groundwater monitoring,
and surface water monitoring; and

2) Containment: vapping of X-734/X-734A and X-734B with multimedia caps.

Alternative 3a (Figure 6.6) has been designed to contain the soil, waste, and debris in the
landfills. It would not treat or remove any material from the SWMUs. Soil, waste, and debris
would be contained under a multimedia"c(:ap to prevent exposure and direct contact with the
material, prevent surface-water infiltration, and reduce the potential for contaminant migration
from the landfills.

Institutional controls for Alternative 3a would include deed restrictions and fencing. Deed
restrictions would prevent inappropriate development on the landfills and alterations that could
compromise cover system integrity. Fencing would be placed around the units to restrict

access. Groundwater monitoring would be conducted to verify that contaminants are not
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migrating from the landﬁlls at unacceptable levels. Existing monitoring wells upgradient and
downgradient from the landfills would be sampled. The need for modiﬁcaﬁom to existing
wells or installation of new wells would be determined as part of the CMI. The specific wells,
parameters, and sampling frequencies would also be determined as part of the CMI. Surface
water monitoring is currently being conducted in Little Beaver Creek and the North Drainage

Ditch and would continue under this alternative.

Containment for the X-734 Area would consist of covering the surface areas of X-734, X-
734A, and X-734B with a multimedia cap. This cap would be an engineered cap that meets
RCRA Subtitles C and lg and Ohio Hazardous Waste and Solid Waste requirements. For cost
estimate purposes, a cap meeting Ohio Solid Wastel construction specifications was used;

however, the final cap specifications would be determined as part of the CMIL.

The caps proposed for X-734/X-734A and X-734B would cover surface areas of approximately
7.3 and 4.6 acres, respectively. The layers from bottom to top would include a compacted soil
subgrade, a geosynthetic clay liner (GCL), a flexible membrane liner (FML), a drainage layer,
a frost protection layer, and a vegetative layer to prevent erosion. To construct the caps,
initial grading and placement of compacted soil fill material to attain proper grade for drainage
would be required. Before constructing the cap at X-734A, the existing pipe culvert that
extends through X-734A would be abandoned in place and buried. After proper grading is
attained, the multimedia caps would be installed.

Special consideration would need to be 'given to the highly sloped area on the northeastern side
of X-734 and X-734A to address any potential stability concerns. For cost estimation

purposes, a slope treatment cbnsisting of FML, geonet, and grouted riprap is considered in this

alternative. The Fl(/I'L and geonet would be anchored into the top and bottom of the slope, and

 riprap would be hand placed following installation of the geomembrane and geonet. Grout

would be sprayed on the riprap for additional stabilization. Other possible slope treatment

methods are to install a rock counterberm or to relocate the North Drainage Ditch and extend_
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the toe of the slope to create a flatter slope. However, the stability of the slope and the final

slope treatment method would be addressed in the CMI.

A perimeter ditch would be constructed around the capped areas to control surface drainage.
Routine maintenance would be required for the capped areas to ensure long-term effectiveness.
Maintenance activities would include periodic inspections, vegetative upkeep and mowing, and

as needed repair of capped surfaces. Alternative 3a could be implemented in 17-19 months.

COST ANALYSIS: ALTERNATIVE 3a - INSTITUTIONAL CONTROLS
=l afalioio ARRSALE Ja - S UIUTIONAL CONTROLS.
AND CONTAINMENT (MULTIMEDIA CAP)

Present Worth Capital Cost: $6,467,000
Present Worth O&M Cost: $_918.000
Total Present Worth Cost:  $7,385,000

ALTERNATIVE 3b- INSTITUTIONAL CONTROLS AND CONTAINMENT
(MULTIMEDIA CAP AND COLLECTION TRENCH)

Alternative 3b is comprised of the following:

1) Institutional Controls: deed and access restrictions, groundwater monitoring,
and surface water monito.r‘i}ng; and
2) Containment: capping of X-734/X-734A and X-734B with a multimedia cap in
conjunction with installation of a seep water/groundwater collection trench.
Alternative 3b (Figures 6.7 and 6.8) has been designed to contain the soil, waste, and debris in
the landfills. The alternative would not treat or remove any material from the SWMUs. Soil,

waste, and debris would be contained under a multimedia cap to prevent exposure and direct
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contact with the material, prevent surface water infiltration, and reduce the potential for

contaminant migration from the landfills.

Institutional controls for Alternative 3b would include deed restrictions and fencing. Deed
restrictions would prevent inappropriate development on the landfills and alterations that could
compromise cover system integrity. Fencing would be placed around the.capped areas to
restrict access. Surface water and groundwater monitoring will be conducted as described for

Alternative 3a.

)
Containment for the X-734 Area would consist of an engineered cap that meets RCRA
Subtitles C and D and Ohio Hazardous Waste and Solid Waste requirements, as described for
Alternative 3a. As with Alternative 3a, the existing pipe culvert that extends through X-734A

would be abandoned in place and buried before constructing the cap at X-734A.

A seep water/groundwater collection trench would be constructed at the toe of the slopes on
the eastern and northeastern sides of X-734 and X-734A (Figure 6.7). The collection trench
would extend to bedrock and consist of a perforated PVC pipe placed in a pea gravel-filled
trench. The bottom and downgradient side of the trench (toward the stream) can be lined with
FML to reduce infiltration of water from the stream. In the northeastern area to be covered
with geosynthetics and riprap, the synthetic geomembrane and geonet would extend over the
trench to divert surface runoff away from the collection trench (Figure 6.8).

1
The trench would collect seep water/grbundwater and pump it to an on-site groundwater
treatment system. Treatability studies, performed on seep water/groundwater samples prior to
trench construction, would determine the appropriate treatment for collected leachate.
After construction of the caps and trench system, a perimeter ditch would be constructed
around the capped areas to control surface water runoff. Routine maintenance would be

required for the capped areas to ensure long-term effectiveness. Maintenance would include
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periodic inspections, vegetative upkeep and mowing, and as needed repair of the capped
surface. An annual performance review of the cap would be required. Alternative 3b could be
implemented in 21-23 months. Maintenance of the collection trench and groundwater

treatment system would also be required.

COST ANALYSIS: ALTERNATIVE 3b - INSTITUTIONAL CONTROLS AND
CONTAINMENT (MULTIMEDIA CAP AND COLLECTION TRENCH)

Present Worth Capital C?st: $ 6,933,000
Present Worth O&M Cost: $ 6.787.000
Total Present Worth Cost:  $13,720,000

ALTERNATIVE 4 - INSTITUTIONAL CONTROLS AND CONTAINMENT

(MULTIMEDIA C‘AP AT X-734/X-734A, SOIL CAP AT X-734B, AND
PHYTORMEDIATION)

Alternative 4 is comprised of the following:
Institutional Controls: deed and access restrictions, groundwater monitoring, and surface
water monitoring; and
Containment: capping of X-734/X-734A with a multimedia cap and X-734B with a soil cap,
and phytoremediation P |
Alternative 4 (Figure 6.9) has been designed to contain the soil, waste, and debris of the landfills.

The alternative would not treat or remove any waste from the landfills; however, contaminated

groundwater may be.removed and treated by phytoremediation if contaminants migrate from beneath
the X-734B landfill. Soil, waste, and debris would be contained under a multimedia cap or soil cap to

prevent potential for contaminant migration from the landfills. Phytoremediation (trees) would also
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be used downgradient of X-734B to capture and remediate any groundwater that could potentially

migrate from beneath the landfill. (See Figure 6.10 in Appendix [T)

Institutional controls for Alternative 4 would be similar to those described in Alternatives 3a and 3b.
Surface and groundwater monitoring will be conducted as described for Alternative 3a.

Containment for the X-734 Area would consist of covering the surface areas of X-734 and X-734A
with a multimedia cap and X-734B with a soil cap, and phytoremediation downgradient of X-734B.
The multimedia cap at X-734/X-734A would be an engineered cap that meets RCRA subtitles C and
D and Ohio Hazardous Waste and Solid Waste requirements, as described for Alternative 3a. The
soil cap at X-734B would be an engineered cap that meets Ohio Construction and Demolition Debris

(C&D) requirements. (See Figure 6.9 in Appendix I1.)

The caps proposed for X-734/X-734A and X-734B would cover surface areas of approximately 7.3
and 4.6 acres, respectively. The layers in the soil cap at X-734B would consist of a cornpacied
cohesive soil layer and a vegetative layer to prevent erosion. (See Figures 6.2 and 6.3 in Appendix
I1). To construct the caps, initial grading and placement of compacted soil fill material to attain
proper grade for drainage may be required. Prior to construction of the soil cap, three existing
monitoring wells within the limits of waste at X-734B (X734-08B, X734-09G, and X734-12G) will
be plugged and abandoned and three new monitoring wells will be installed outside the limits of
wastes. In addition, two existing monitoring wells out side the limits of waste at the X-734B (X734-.
10G and X734-11G) are close to the prdjected cap area and may need to be abandbned and replaced

by new wells if they are within the area of the soil cap installation.

Phytoremediation is proposed in two areas east of X-734B to capture and remove any contaminants
that may leach fror;l'the landfill into groundwater and migrate toward the North Drainage Ditch
(NDD). Phytoremediatién is an in situ technology that relies on the natural growth process of
vegetation to remediate a contaminated site. The phytoremediation process involves direct uptake of

some contaminants {in this case trees), release of compounds that stimulate bacterial growth and -
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introduction of additional carbon sources for beneficial fungi growth. The trees planted in this area
could be capable of pumping 50gal/day/tree of groundwater. (Please refer to page 6-45 of the
Quadrant IV CAS/CMS report for a full explanation of how the trees will remediate contaminated

groundwater.)

Downgradient of X-734B, hybrid poplar trees such as Populus trichocarpa x Populus deltoides would
be planted approximately ten feet apart and at least 20 feet away from existing overhead power lines.
The roots of the trees should be able to reach the shaliow groundwater surface in that area. The trees
should act as an effective barrier to intercept contaminants that may leach from the buried waste into

the groundwater.
After construction of the caps, a perimeter ditch would be constructed around the capped areas to

control surface water runoff. Routine maintenance would be required for the capped areas to ensure

long-term effectiveness. Alternative 4 could be implemented in 17-19 months.

COST ANALYSIS:

Present worth Capital Costs: $ 5,884,000
Present worth O & M Costs: S 946.000
$ 6,830,000

9.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In selecting the remedial alter_native, the Ohio EPA will consider the following eight criteria.

1. Overall protection of human health and the enviromment addresses whether or not a

remedy provides adequate protection, and describes how risks are eliminated, reduced

or controlled through treatment, engineering controls, and/or institutional controls,
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Compliance wi te, Federal ws and lations addresses
whether or not a remedy will meet all of the applicable State, Federal, and Local

environmental statutes.

Long-term effectiveness and permanence refers to the ability of a remedy to

maintain reliable protection of human health and the environment over time once

clean-up goals have been met.

Reduction of toxicity. mobility, or volume through treatment is the anticipated

performai’:ce of the treatment technologies to yield a permanent solution. This
includes the ability of the selected alternative to reduce the toxic characteristics of the
chemicals of concern or remove the quantities of those chemicals to an acceptable risk
concentration or regulatory limit and/or decrease the ability of the contaminants to

migrate through the environment.

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 clean-up goals are achieved.

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

Cost includes capital and operation and maintenance costs.

Community acceptance is addressed as the Responsiveness Summary in Appendix II.

Selection of a remedy: Remedies selected reflect the scope and the purpose of the actions being
undertaken and how the action relates to long term comprehensive response at the site. The criteria = =~

noted above are categorized into three groups. (A) Threshold Criteria- Overall protection of human
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health and the environment and compliance with ARARs (unless a specific ARAR is waived) are
threshold requirements that each alternative must meet. (B) Primary balancing criteria- the five
primary balancing criteria are long-term effectiveness and permanence; reduction of toxicity,
mobility or volume through treatment; short-term effectiveness; ih:plemcntability; and cost. (C)
Modifying Criteria-Community acceptance is considered modifying criteria. Ohio EPA evaluated
each alternative using the above eight criteria. The following discussion summarizes the compliance

of the alternatives with these criteria.
1. erall Pr tion of H Ith Environment
}

Alternative 1 for the X-734 area would not méét any of the RAOs for groundwater, soil, sediment, or
surface water. Exposure to contaminants and the potential for contaminant migration would remain.
Therefore, this alternative would not be protective of human health and the environment. Alternative
2 would prevent exposure of on-site personnel and recreational visitors to contaminants in some
media; however, long-term exposure risks associated with Alternative 2 would be unacceptable
because the alternative would only partially satisfy the RAOs for groundwater, soil, sediment, or

surface water.

Alternatives 3a, 3b and 4 would_ meet all RAOs for groundwater, soil, sediment, and surface water.
All groundwater RAOs would bé met by preventing the infiitration of contaminants to groundwater
and thereby preventing migration and exposure to COCs above PRGs. All soil RAOQOs would be
satisfied by preventing exposure pathway§ to COCs in soil above PRGs and prevenﬁng leaching of
COCGCs from soil to groundwater. All sediment RAOs would be met by preventing exposure to COCs
in sediment above PRGs. All surface water RAOs would be met by preventing COCs from entering
surface water and preventing surface water exposure pathways to receptors.

Alternatives 3a, 3b and 4 would not signiﬁcantly impact ecological receptors and habitat during

construction because the landfills are in previously developed areas and are not pristine habitat.
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These alternatives would provide greater long-term protection than alternatives 1 and 2 because they

would reduce migration of and surface exposure to contaminants.

Alternatives 4 and 3b would provide additional containment by providing a mechanism for collecting
seep water/groundwater and prohibiting it from entering Little Beaver Creek.

.\

2. mpliance with all State \us Regulation

Selected remedial actions on the U. S. DOE site must comply with applicable Federal, State, and
Local laws and regulations. Examples of these include, but are not limited to, the Clean Air Act,
Toxic Substances Control Act, the Safe Drinking Water Act, the Clean Water Act, the Resource
Conservation and Recovery Act, Ohio Revised Code (ORC) 6111, ORC 3734, and Ohio
Administrative Code 3745. The Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) requires that remedial actions meet legally applicable or relevant and
appropriate requirements (ARARs) of other environmental laws. "Applicable requirements " means
those cleanup standards of control, and other substantive environmental protection requirements,
criteria, or limitations promulgafed under Federal or State law that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a site.
"Relevant and appropriate" requirements are cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria or limitations promulgated under Federal
or State law that, while not legally "applicable” to a hazardous substance, pollutant, remedial action
or circumstance at a site, their use and application is well suited to the situation at a site. An example
of a situation where a law would be relevant and appropriate is the treatment of waste not lawfully
deemed "hazardous" but identical to chemicals currently deemed hazardous under the Resource
Conservation and Recovery Act (RCRA). A list of Ohio's ARARs for the X-734 Area SWMUs is
provided in Appenc{b‘c I

ARARs are divided into three different categories:
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e Chemical-Specific ARARs
o Action-Specific ARARs
o Location-Specific ARARs

Chemical-Specific ARARs are health or risk-based numerical values which establish the acceptable
amount or concentration of a chemical that may be found in the environment. An example of
chemical-specific requirements are maximum contaminant levels (MCL's) established for certain
chemicals under the Safe Drinking Water Act.

)
Action-Specific ARARs are usually technology or activity based requirements or limitations on
actions taken with respect to generated wastes. An example of an action-specific requirement would

be the requirement for treatment of hazardous waste to approved standards before it is land disposed.

Location-Specific ARARSs are restrictions placed on the concentration of hazardous substances or the
conduct of activities solely because they occur in a specific location. An example of location-
specific requirements are laws forbidding the placement of an incinerator near a hospital or school or

the placement of waste in a wetland area.

Alternatives #1 and 2 for the X-734 area would not comply with all of the identified ARARs.
Alternatives 3a, 3b, and 4 would comply with ail of the identified ARARs.

r'e
3. Long-term Effectiveness and Permanence

Long term exposure risks associated with implementation of Alternatives 1 and 2 for the X-734
landfill area would be unacceptable because these alternatives would not satisfy the RAOs.
Alternatives 3a, 3b and 4 would meet the RAOs for all media at the X-734 Area. The permanence of
Alternatives 3a, 3b, and 4 would depend on two factors: 1) the ability to maintain fhe integrity of the

caps, collection system (3b only), and groundwater treatment system (3b and 4 only), and 2) the
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ability to maintain and enforce deed restrictions. These alternatives would provide greater long-term
protection than Alternatives 1 and 2 because they would reduce migration of and surface exposure to

contaminants.

4, eduction of Toxicity, Mobili Yolume

Alternative 1 and 2 for the X-734 Landfill area would not be effective at reducing the toxicity,
mobility, or volume of the contaminants. Alternative 3a, 3b and 4 would not include treatment to
reduce the toxicity, mobility or the volume of the contaminated media. However, these alternatives
would reduce the mobility of the contaminants through capping since the caps would restrict
infiltration of surface water. Alternative 3b, would provide additional contaminant containment (the
collection trench) would prevent water from landfill seeps and groundwater from entering the North
Drainage Ditch and Little Beaver Creek. Alternative 4 would also provide additional containment by
collecting groundwater through phytoremediation and prohibiting it from entering the North Drainage
Ditch.

5. Short-term Effectiveness

Alternatives 1 and 2 for the X-734 landfill area would not present any short-term exposure risks to
current on-site workers or to neighboring populations beyond the risks that currently exists.
Alternatives 3a, 3b and 4 would present no short-term exposure risk to neighboring populations
although some short-term exposure risks’ would exist for on-site workers during coﬁstruction
activities. Potential exposure to contaminants could occur during excavation of drainage ditches and
preparation of the landfills for capping. Exposure risks during construction activities would be
minimized by performing work in accordance with a site-specific health and safety plan, and

observing regulator.y'mandates and ALARA principles.
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6. Implementability

Alternative 1 for the X-734 landfill area involves no implementation concerns or time frames.
Alternative 2 for the X-734 landfill area requires construction activities only during installation of the
fence and perimeter ditches. Deed restrictions, fencing, and ditches would be in place within 9-11
months. Alternative 2 would be the most easily implemented and would require the least amount of
time to implement. There is no time element associated with achieving the RAOs since the RAOs

would not be met.

Alternative 3a for the X-734 landfill area would require construction of multimedia caps in addition
to the fencing activities; therefore, it would be more difficult to implement than Alternative 2.
Installing the caps would not be a complex task. However, the design and construction of caps would
require special care and considerations. Capping material and experienced personnel would be
readily available. This alternative would not require off-site disposal of any excavated material. The
time required for implementation of this capping alternative would be 17-19 months. RAQOs would

be achieved at the end of the construction period.

Alternative 3b for the X-734 landfill area would be more difficult to implement than Alternative 3a.
Alternative 3b wbuld require additional design and construction considerations for the collection
trench and groundwater treatment system. Capping materials and experienced peréonnel would be
readily available. This alternative would not require off-site disposal of any excavated material. The
time required for implementation of this a‘c'fxlternativc would be 21-23 months. RAOS'; would be

achieved at the completion of the construction period.

Alternative 4 would be less difficult to implement than Alternatives 3a and 3b. Although alternative
4 requires the planti.n'g of tress, which includes preparation, irrigation, and semiannual routine
maintenance, the capping requirements for Alternative X-734B in Alternative 4 are less stringent than
those in Alternatives 3a and 3b. Capping materials and experienced personnel would be readily

available. This alternative would not require off-site disposal of any excavated material. The time
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required for implementation of this alternative would be 17-19 months. The time required to plant
the trees would be about 4 months, but approximately two years would be required for the trees to

reach maturity. RAQs would be achieved at the completion of the cap construction period.

7. Cost

-

Total present worth costs include both capital costs and operation and maintenance (O&M) costs.
Present worth is based on a 30-year period for each alternative The costs in descending order for the

evaluated alternatives for X-734 are as follows:

)

Alternative 3b, Institutional Controls and Containment (Multimedia Cap and Collection Trench):
$13,720,000.

Alternative 3a, Institutional Controls and Containment (Multimedia Cap): $7,415,000.

Alternative 4, Institutional Controls and Containment (Multimedia Cap at X-734/X-734A, Soil Cap at
X-734B, and Phytormediation): $6,830,000

Alternative 2, Institutional Controls: $1,081,000.
Alternative 1, No Action: No costs are associated with this alternative.

/

Ohio EPA and US EPA evaluated community acceptance via the public comment period. All
comments pertinent to the preferred alternative outlined below is addressed in the responsiveness

summary in this decision document prepared by Ohio EPA for this SWMU.
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10.0 OHIO EPA'S SELECTED ALTERNATIVES FOR THE X-734 LANDFILL

AREA IN QUADRANT IV OF THE PORTSMOUTH GASEOUS PLANT

The X-734 Landfill Area (consisting of the X-734 OId Sanitary Landfill, the X-734A
Construction Spoils Landfill, and the X-734B Construction Spoils Landfill.

The Ohio EPA's selected alternative for the X-734 Landfill Area SWMUs is Alternative 4,
Institutional Controls and Containment (Multimedia Cap at X-734/X-734A, Soil Cap at X-
734B, and Phytoremedlq’tlon .) Alternative 4 has been designed to contain the soil, waste, and
debris of the landfills. The alternative would not treat or remove any waste from the landfills;
however, contaminated groundwater may be removed and treated by phytoremediation if
contaminants migrate from beneath the X-734B landfill. Soil, waste, and debris would be
contained under a multimedia cap or soil cap to prevent potential for contaminant migration
from the landfills. Phytoremediation (trees) would also be used downgradient of X-734B to

capture and remediate any groundwater that could potentially migrate from beneath the landfill.

This alternative requires the landfill to be capped in accordance with Ohio Solid/Hazardous
waste requirements, and includes institutional controls to prevent inappropriately access and
development on the landfill as well as the abandoning of existing wells within the limits of
waste at the X-734B portion of the landfill. This alternative provides the best balance of trade-
offs when considering the criteria used to evaluate the remedies presented in the CAS/CMS.
The Ohio EPA believes that this remedy*will i)e protective of human health and the
environment by containing the landﬁllcci wastes and capturing and containing any groundwater
which may migrate from beneath the X-734B portion of the landfill. This alternative meets

ARARs, is cost-effective, and will provide long-term effectiveness.

For evaluation purposes, a multimedia cap design was described for this alternative in the
CAS/CMS. The multimedia cap would consist of the following layers, from bottom'to topra

compacted soil subgrade, a geosynthetic clay liner (GCL), a flexible membrane liner (FML), a
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drainage layer, a frost protection layer, and a vegetative layer to prevent erosion. While Ohio
EPA does not anticipate changes to this conceptual design, actual design details will be
determined during the Corrective Measures Implementation (CMI). However, the final design
must comply with Subtitle C/D and Ohio Solid/Hazardous Waste capping requi;ements. The
layers in the soil cap at X-734B would consist of a compacted cohesive layer and a vegetative
layer to prevent erosion. The soil cap will be engineered to meet Ohic Construction and
Demolition Debris (C&D) requirements. Final soil cap design specifications will be
determined during the Corrective Measures Implementation (CMI). If site conditions change
at the X-734B landfill (i.e. levels of groundwater contamination increases significantly),

modifications to the cap could be added at a later date.

The collection trench described in Alternative 3b was considered; however, because significant
groundwater contamination does not currently exist, and because the cap is expected to
eliminate or significantly decrease leachate generation from the landfill, it was determined that
a collection trench is not necessary at this time. If site conditions change, (i.e. leachate
continues to be detected or the levels of groundwater contamination increases significantly at
X-734/X-734A) a collection trench or in-situ treatment such as phytoremediation and

associated treatment components could be added at a later date.

Remedial effectiveness monitoring will be conducted to ensure the integrity and performance
of the landfill caps. Such monitering will include groundwater (upgradient and downgradient),
and surface water monitoring in Little Beaver Creek and the North Drainage Ditch. The need
for modifications to existing monitoring' wells other than those specified above or installation

of new wells will be determined as part of the CMI.

This Decision Document took into account all the eight criteria listed above.
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11.0. RESPONSIVENESS SUMMARY FOR THE X-734, X-734A AND X-734B
LANDFILL AREA IN QUADRANT IV FOR THE US DOE
PORTSMOUTH GASEOUS DIFF USION PLANT

11.1 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC
COMMENT PERIOD

11.2 Overview

)

This responsiveness Summary responds to significant comments submitted on the preferred plan
for Quadrant IV of the Portsmouth Gaseous Diffusion Plant including the X-734, X-734A and X-
734B Landfill Area and is intended to be consistent with Sections 1 13(k) (2) (B) (iv) and 1 17(B)

of the Comprehensive Environmental Response, Compensation and Liability Act of 1980

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986

(SARA). This section requires that Agency respond ... to each of the significant comments,
criticisms, and new data submitted in written or oral presentations" on the pfeferred plan. No
comments pertaining to the alternative selected for the X-734 Landfill area were made during

the public comment period ended June 30, 1999,

The administrative record index for the U.S. Department of Energy (U.S. DOE) site which
includes the Resource Conservation and Reéovery Act (RCRA) Facility Investigation (RFI), the
Cleanup Alternatives Study/Corrective N‘{easurcs Study (CAS/ClMS) and the Preferred Plan is
available to the public at the US DOE Environmental Information Center located in Piketon,
Ohio. The final Quadrant IV RFI was submitted to Ohio EPA and U.S. EPA on January 2, 1997,
The RFI was approved on September 5, 1997. The CAS/CMS Report was submitted on August
21, 1998 and was approved on October 19, 1998. The amended Quadrant 1V Final CAS/CMS
Report was approved on January 22, 1999, The public notice_alerting the public of their

opportunity to comment on the preferred plan was placed in the Pike Couﬁty News Wafchmdn
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and Pike County Advertiser on May 30, 1999 The public comment period closed on June 30,
1999. A public meeting to discuss the preferred plans was held on June 3, 1999 at the Comfort
Inn in Waverly, Ohio.

11.3 Summary of Comments

The public comments regarding the U.S. DOE site are organized into the following categories:

§)) Summary’ of comments and Agency responses to citizens regarding the preferred

plan;
2) Summary of comments from US DOE and Agency responses.

There were no public comments submitted on the preferred remedy for the X-734 Landfill

area.
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1.0 INTRODUCTION

This appeadix prdvides a discussion pertinent to federal and state applicable or relevant and
appropriate requirements (ARARs) which may be considered for corrective measures proposed for the
X-734 Old Sanitary Landfill, X-734A Construction Spoils L;ndﬁll, and X-734B Old Construction Spoils
-I_;-mdﬁll located in Quadrant IV at the Portsmouth Gaseous Diffusion Plant (PORTS) in Piketon, Ohio.

In the absence of federal- or state-promulgated regulations, certain criteria, advisories, guidance
values, and proposed standards, although not legally binding, niay serveto sﬁpplemeut an ARAR provision
by providing useful guidance for setting protective cleanup levels. These are not potential ARARS but are

*to be considered” (TBC) guidance.
}

2.0 REGULATORY HISTORY OF PORTS

A Cleanup Alternative Study/Corrective Measures Study (CAS/CMS) being conducted for PORTS
is intended to develop alternatives for remediating hazardous and radicactve contamination present in
PORTS groundwater and soil as a result of plant operations. PORTS, which is owned by the United States
Deparmnenr of Ezergy (U.S. DOE), curready eariches uranium for electrical power generation and uncil
1991 provided highly eariched uranivm to the U.S. Navy.

Trz sovircnmental restoration pregram at PORTS is the subject of two enforcement zczions. The
Statz of Ohio issued a Consent Decres August 31, 1989, requiring a CAS. An Administrative Order by
Consext (AOC) berwesn the U.S. Environmental Protection Ageacy (U.S. EPA) and DOE under the
authority of Secon 30C8(h) of Resource Conservation and Recovery Act (RCRA) and Sectons 104 and
106(a) of the CERCLA Acrof 1980 was issued effective September 27, 1989, and amended May 11, 1994,
The U.S. EPA AOC includes requirements for a CMS for solid waste management units (SWMUs) that
paralle! requirements of the state of Ohio Codsent Decres. Tasks in the AOC are parterned afier the
proposed RCRA corrective action process to be promuigated in Title 40 Code of Federal Regulations
(CFR) Part 264 Subpart S. The AOC also suggests that CERCLA requirements be integrated into the
corrective action process as ARARS or regulatory drivers to address releases of hazardous substances that
are not hazardous wasie, The intent of implementing CERCLA. guidance at PORTS is to supplement
policies and decisions not specifically included under RCRA.

CERCLA on=site remedial response actions must comply only with the substantive requirements

of a regulation and not the administrative requirements to obtain federal, state, or local permits
[CERCLA §121(e)]. To ensure that CERCLA response actions proceed as rapidly as possible, the U.S.
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EPA has reaffirmed this position in the final National Contingency Plan (NCP) (55 Federal Register (FR)
8756). Substantive requirements pertain directly to the actions or conditions at a site. Administrative
requirements facilirate the implementation of those substantive requirements.  Although these
administrative requirements are not ARARs under the CERCLA process, compliance with all
administrative requirerents (not summarized in this appendix) is pecessary until PORTS is listed on the
National Priorides List (NPL). Section 121 of CERCLA specifies that remedial actions for cleanup of
hazzardous substances must comply with ARARs or standards under federal and state environmental laws.

: 3.0 DEFINITION OF TERMS . .

The terms defired in the following sections of the appcnduc are those essential to understanding
the information in the EDDé"AdIX

Applicable requirements are "those cleanup standards, standards of conmol, and cther substantive
environmental protection requirements, criteria, or limitations promulgated under federal environmental
or state environmental or facility siting law that specifically address a hazardous substance, pollurane,
contaminant, remedial acton, location, or other circumstance at a Comprehensive Environmental
Respense, Compensation, and anblhrv Act (CERCLA) site” (40 CFR 300.5).

Relevant and appropriate requirements are "those cleanup standards, standards of control, and
other substanrive environmental protection requirements, criteriz. or limirations promulgared under federal
eavircnmental or state eavironmenrtal or facilicy siting law that. while not applicable © a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site,
address problems or siruations sufficiently similar to those encountered at the CERCLA site that their use
is well suired to the particular site” (40 CFR 300.5).

3.1 Chemical, Locaton, and Action-Specific ARARs
‘
ARARSs will govern remediation activiies, generation and managerment of waste swearns, and final
disposition of waste streams. To-be-considered guidance will be integrated with ARARs as non-
promulgated standards. The following paragraphs provide brief explanations of chemical-, location-, and

action-specific ARARs.
3.2 Chemical-Specific ARARs

Chemical-specific requirements set health or risk-based concentration limits or discharge limitations
in various-environmental media for specific hazardous substances, pollutants, or contaminants (53 FR
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51394). Although limited in number, chemical-specific standards have been established under several
statutes, including RCRA, Clean Water Act (CWA), the Safe Drinking Water Act (SDWA), and Clean Air
Act (CAA). These requirements generally set protective cleanup levels for the chemicals of concern in the
designated media or else indicate a safe level of discharge that may be incorporated when considering a

specific remedial activiry.
3.3  Location-Specific ARARs

Locarion-specific requiremencs set restrictions upon the concentration of hazardous substances or
the conduct of activities solely because these substances or activities are in special locations (53 FR 51394).
Location characteristics that trigger ARARs include the presence of sensitive resources such as wetlands,
flood plains, cultural rcsourc,es, historic sites, and endangered or threatened species.

3.4 Action-Specific ARARSs

Performance, design, or other action-specific requirements set controls or restrictions on particular
types of activides related to the management of hazardous waste (53 FR 51394). Selection of a particular
remedial action at a site will invoke the appropriate action-specific ARARs. These ARARS may specify
particular performance standards or technologies as well as specific eavironmental cleanup levels for
discharged or residual chemicals remaining afier treagnent or following remedial activities.

4.0 ARARs STATUS

ARARs will govern the remediadon activities, geaeration and management of waste streams, and
finzl disposirion of waste streams. To ensure protection of human health and the eavironmeat, and to
ensure proper management of waste, the Ohio EPA and DOE are establishing a list of Federal and State
of Ohio promuiga.ted' sandards, requiremenats, and cleanup critecia that wiil be met during the
implementation of the remedial activities. Jhe Federal and Stzre of Ohio promuigated standards,
requirements, and cleanup criteria presented in Table B.1l include reguiremenrs from the Ohio
Administrative Code (QAC), Ohio Revised Code (ORC), U.S. EPA Guidance, DOE Orders and Title 40
Code of Federai Regulations (CFR). To-be-considered (TBC) guicdance will be integrated with ARARSs
as non-promulgated standards.

This list of ARARs is preliminary in nature and provides a broad spectrum of ARARs for
consideration in the Prefarred Plan. After the selected remedial action alternative for Quadrant IV is
chosen, a final list of ARARs will be negotiated and incorporated into the CMI. The preliminary hstof
ARARs and TBC guidance is presented in Table B.1. ‘ I

[Note: a list of acronyms is included at the ead of Table B.1.]
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ARARs
BAT
CaA
CAS/CMS
CERCLA
CFR
CMI
CWA

. DCG
DCE
EPA
FR
HOC
LDR
LLW
MCL
NAAQS
NCP
NEPA
NESHAP
NPDES
NFL
NRC
0&M
QAC
ORC
OSHA
PCBs
PORTS
pom
PT1
RAQ
RCRA
SDWA
SHPO
SOPs
SWMU
TBC
TSCA
TSD
usc

Table B.1 List of Acronyms

Applicable or relevant and appropriate requirements
Best Available Technology

Clean Air Act

Cleanup Alternatives Study/Corrective Measures Study
Comprehensive Environmental Response, Compensation, and Liability Act
Cods of Federal Regulations

Corrective Measures Implementation

Clean Water Act

Derived Concentration Guide

U.S. Deparmment of Energy

U.S. Environmental Protection Agency

Federal Register

Halogen Organic Compounds

Land Disposal Restrictions

Low-level radioactive waste

Maximum Centaminant Level

National Ambient Air Quality Standards
Nzrional Contingency Plan

Nztenal Eavironmentai Pelicy. Act

National Emission Standards for Hazardous Air Pollutants
Nztional Pollurant Discharge Eliminacion System
National Pricrities List

Nuclear Reguiatory Commission

Orcerations & Maintenzncs

Onio Admunisirative Code

Ohio Revised Code

Occupational Safery and Health Administration
Poiychlorinated Biphenyls

Portsmourth Gaseous Diffusion Plant

paris per million

Parmut to Inszall

Remedial Action Objectives ¢

Resource Conservation and Recovery Act

Safe Drinking Water Act

Stzte Historical Preservation Officer

Standard Operating Procedures

Solid Waste Management Unit

To be cohsidered

Toxic Substances Control Act

Treatment Storage and Disposal

United Stares Congress

B-34
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Signature/Date
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