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DECLARATION STATEMENT

SITENAME AND LOCATION

U.S. Department of Energy

Portsmouth Gaseous Diffusion Plant (PORTS)

X-611A Lime Sludge Lagoons Solid Waste Management Unit
Piketon, Ohio

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Portsmouth Gaseous Diffusion Plant
(TORTS), X-611A Lime Sludge L.agoons Solid Waste Management Unit (SWMU), on the U.S. Department of
Energy (U.S. DOE) Reservation in Piketon, Ohio. This action was chosen in accordance with the Resource
Conservationand 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 (HSWA) of 1984. This decision is based on the
administrative record for this response action. The U.S. DOE site is being cleaned up under a Consent Decree
between U.S. DOE and the State of Ohio, and an Administrative Order by Consent (AOC) signed by U.S. DOE
an} the United States Environmental Protection Agency {U.S. EPA). Both legal agreements were signed in 1989.

Documentation for the selection of this remedial action is contained in the administrative record
miaintained at the Environmental Information Center in Waverly, Ohio. The specific documents include but are
not limited to the Quadrant IV Draft Final RFI Report (Quadrant IV RFI) (DOE 1994z}, the Baseline Ecological
Risk Assessment (BERA) (DOE 1994b), the X-611A Draft Cleanup Alternatives Study/Corrective Measures Study
Report (DOE 1994c), the Ohio EPA and U.S. EPA Preferred Plan (Preferred Plan) (Ohio EPA and U.S. EPA
1995), and other documents contained in the administrative record file for this response action. The most current
Administrative File Index is provided in Appendix A of this Record of Decision (ROD).
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ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the X-611A Sludge Lagoons, if not addressed
by implementing the response action selected in this ROD, may present a current or future risk to public health,

welfare, or the environment.
DESCRIPTION OF THE SELECTED REMEDY

The X-611A Lime Sludge Lagoons are in the eastern portion of Quadrant 1V of the PORTS site. The
principle threat identified at this SWMU is from possible ingestion and dermal contact with sludge contained in
the lagoons. The remedial action selected for the X-611A Lime Sludge Lagoons fits into the overall cleanup
strategy for the PORTS facility by eliminating the exposure pathways that may present a current or future risk
to human or ecological receptors. Remedial actions performed at the PORTS facility are coordinated to achieve

overall risk reduction and complete remediation of the site.
The major components of the selected alternative include:

Placement of a minimum 2-ti-thick sloped soil cover over the north and middle lagoons. The soil cover
will be contoured to divert surface water away from the north and middle lagoons.

Placement ofa minimum 2-f-thick soil cover over the south lagoon. Shallow water is expected to pond
on the surface of the lagoon.

Placement of material to facilitate the deposition of soil on the sludge and enhance sludge stability may

be required.

Development of a prairie habitat on the soil cover placed over the north, middle, and south lagoons.
Prairie vegetation that grows in wetter areas may be cultivated in portions of the south lagoon to
accommodate the shallow accumulation of water expected on the lagoon surface following implementation

of the selected remedy.

Construction of a soil berm outside the northern boundary of the north lagoon to facilitate shallow
accumulation of water in this low-lying area.

Groundwater monitoring to ensure that no contaminants of concern (COCs) are migrating to the

groundwater.
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STATUTORY DETERMINATIONS AND REMEDY SELECTION STANDARDS

The selected remedy meets the CERCLA statutory determinations because it is protective of human health
and the environment, complies with federal and State of Ohio requirements that are legally applicable or relevant
and appropriate 10 the remedial action, and is costeffective. This remedy uses permanent solutions and
alternative treatment technologies or resource recovery technologies to the maximum extent practicable for this
site. However, because treatment of the sludge, which presents the principal threat at this site, was not found to
be practicable, this remedy does not satisfy the statutory preference for treatment as a principal element.

The selected remedy complies with RCRA remedy selection standards because it protects human health
ard the environment; controls 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 complies with applicable standards for
management of wastes. Media cleanup levels were not established for this remedy because it is a containment
remedy. Other factors considered are discussed below.

Implementation of the soil cover will protect human health and the environment by eliminating exposure
pathways and controlling the source of potential releases from the SWMU. The selected remedy is
implementable, cost effective, and is expected to provide both long and short-term effectiveness. "*heselected
remedy will not reduce the toxicity, mobility, or volume of the sludge by treatment, because no treatment of
sludge will occur; however, the mobility of contaminants contained within the sludge is expected to be reduced
by limiting infiltration and potential contaminant transport.

This remedy will result in hazardous substances remaining on site above health-based levels; therefore,
a review will be conducted no less often than every 3 years after commencement of the remedial action to ensure
that the remedy continues to provide adequate protection of human health and the environment.
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DECISION SUMMARY

1.0 SITE NAME, LOCATION, AND DESCRIPTION

The PORTS facility was constructed between 1952 and 1956 and is owned by U.S. DOE. The active
portion of the PORTS plant occupies approximately 1,000 acres of a 4,000-acre U.S. DOE reservation in south
central Ohio, approximately 80 miles south of Columbus, 20 miles north of Portsmouth, and 1 mile east of U.S.
Route 23, near Piketon (Fig.1). The immediate region surrounding the site consists of Pike County, Scinto
County, Jackson County, and Ross County. Approximately 24,250 people reside in Pike County (Energy Systems
1993), and scattered rural development is typical. Piketon is the nearest town, approximately 5 miles north of
the facility on U.S. Route 23. Piketon had an estimated population of 1,717 in 1930, The county's largest
community, Waverly, has approximately 4,500 residents and is situated 12 miles north of the facility.

Land Wit a 5-mile radius of PORTS is primarily undeveloped, including cropland, wooediots, pasture,
and forest. This distribution includes approximately 25,000 acres of farmland and 25,000 acres of forest. There
is approximately 500 acres of urban land within the same radius (Energy Systems, 1993).

The PORTS facility occupies an upland area of southern Ohio with an average land surface elevation of
670 feet above mean s level. The terrain surrounding the plant site consists of marginal farmland and wooded
hills, gererally with less than 100feet of relief. The plant is located within a mile-wide abandoned river valley.

The geology of the PORTS plant site consists of unconsolidated material overlying bedrock formations.
The unconsolidated material is known as the Teays formation. The -Teays formation is composed of two
members, the Minford silt and clay (Minford), and the Gallia sand and gravel (Gallia). 'The bedrock formations
underlying the Teays formation are, in descending order, the Sunbury shale, the Berea sandstone, and the Bedford

shale.

For purposes of the RCRA Facility Investigation (RF1), the PORTS facility has been separated into four
quadrants (Fig. 2). Each quadrant roughly correspondsto 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 groundwater 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.
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Creeks and holding ponds 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 scuth approximately 1 mile west of the plant. The Scioto River is
approximately 120ft. lower in elevation than the PORTS site.

2.0 SITEHISTORY AND ENFORCEMENT ACTIVITIES

The principal process at the PORTS facility is the separation of uranium isotopes via gaseous diffusion.
PORTS has been in operation since 1954and currently enriches uranium for electrical power generation. Prior
to 1992 some of the enriched uranium was generated for utilization by the U.S. Navy, The United States
Enrichment Corporation {(USEC) assumed responsibility for the uranium operations at PORTS on July 1, 1993,
Support operations include the feed and withdrawal of material from the primary enrichment process, water
treatment for sanitary and cooling purposes, decontamination of equipment removed from the plant for
maintenance OF replacement, recovery of uranium from various waste products, and treatment of sewage wastes
and cooling water blowdown. The construction, operation, and maintenance activities performed at the PORTS
facility generate inorganic, organic, and low-level radioactive wastes, some of which have been stored or disposed

of on site resulting in releases to surrounding media.

In 1989, U.S. DOE and the state of Ohio entered into a Consent Decree that outlined the requirements
for handling hazardous waste generated at the PORTS facility and for conducting investigation and corrective
measures studiesat the site. U.S. EPA and U.S. DOE entered into a similar agreement, the AOC, in September
1989. This agreementwas 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 schedule to Ohio EPA and U.S. EPA for documents pertaining
to the investigation and corrective measures studies.

The AOC and Consent Decree require corrective action based on the requirements of RCRA. In
addition, the AOC states that CERCLA requirements must he incorporated into the corrective action process.
In areas where the AOC and Consent Decree are not specific, regulations and guidance under RCRA statutes are
used. In specific instances where RCRA provides no guidance, the provisions of CERCLA are used, as

appropriate.
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2.1 HISTORY OF X-611A LIME SLUDGE LAGOONS

The X-611A lagoons are in the eastern portion of Quadrant IV near PORTS plant coordinates N 13,
E 11.5(Fig. 2). The lagoons are situated along the west side of Little Beaver Creek approximately 1,000 ft
east of the X-611 Water Treatment Plant.

The X-611A SWMU consists of three unlined sludge retention lagoons constructed in 1954 (Fig. 3).
The lagoons are referred to as the north, middle and south lagoons. Together they cover a surface area of
approximately 18 acres, and have a maximum combined volume of approximately 295,000 yd™.

The lagoons were constructed in a low-lying area that included Little Beaver Creek. To accommodate
construction of the X-611A lagoons, approximately 1,500 ft of Littfe Beaver Creek was relocated to a new
channeljust east of the current lagoons. Unconsolidated material cut from the construction area was used to
form the elevated earthen dikes that make up the sides of the lagoons (Fig. 4). Construction documents suggest
that the majority of the unconsolidated material that was overlying the Sunbury in this area was used to
construct the earthen dikes; therefore, it is believed that the Sunbury forms much of the bottom surface of the
X-611A lagoons. In general, lagoon depths range between 12 and 14 feet, and depths generally increase from

west to east.

Between 1954 and 1960, the X-611A lagoons received waste lime sludge from the X-611 Water
Treatment Plant. Between 1956and 1957, the X-611A lagoons also received recircuiating cooling water and
contaminated h e sludge resulting from chromate reduction activities performed in storm sewer "L". Receipt
of waste h e sludge from the X-611 Wastewater Treatment Plant was discontinued in 1960; subsequently, the
process lines were disconnected. Currently, the only source of influent at X-611A is direct precipitation.
Surface drainage in the X-611A area is controlled by the lagoon dikes and Little Beaver Creek. Surface water
discharge from the X-611A lagoons to Little Beaver Creek is controlled by weir plates in each of the three
lagoons. These three discharge points are monitored as NPDES discharge points. Surface water runoff from
areas adjacent to the lagoons directly enters Little Beaver Creek.

Sludge in the X-611A lagoons consists primarily of white, saturated lime. Sparse, grassy vegetation
has become established in the western porticns of all three lagoons, and the eastern portions of the lagoons
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Porntsmouth Gaseous Diffusion Plant
Deeision Document for the X-611 A SWMU
June 1996

contain shallow surface water. These areas are frequented by migratory waterfowl and other biota such as
deer and turtles.

In October 1995, approximately 10acres ofland south of the X-611A lagoons were delineated as a
jurisdictional wetland by the U.S. Army Corps of Engineers. Approximately 0.4 acres of this wetland is
between the south boundary of the X-611A lagoons and Little Beaver Creek. The remaining 9.6 acres of
wetland habitat are south of Little Beaver Creek. -

Phase t of the Quadrant IV RFI (which includes the X-611A SWMU) was conducted between
December 1992 and April 1993. Phase II of the investigation was conducted between February 1994 and July
1994. Additional sampling of the sediments to determine the extent of PCB contamination in the middle lagoon
and chromium contamination in the north lagoon was conducted in July 1994. In order to confirm the previous
resufts for chromium and PCBs, the Ohio EPA sampled the north, middle, and south lagoons in mid-
September 1994. Sampling activities results are discussed in Section 5.0 of this report.

2.2 ENFORCEMENT ACTIVITIES

Receipt of waste lime sludge from the X-611 Wastewater Treatment Plant was discontinued in 1960;
subsequently, the process lines were disconnected and the only influent has been direct precipitation. No
RCRA or CERCLA enforcement activities have been performed at this SWMU.

30 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Ohio EPA and U.S. EPA rely 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 Preferred Plan for the PORTS X-611A Lime Studge Lagoons was released to the public in
December 1595. This document is available to the public in the administrative record, maintained at the
Environmental Information Center, 505 West Emmitt Street, Suite 3, Waverly, Ohio. Notice of the
availability of the Preferred Plan was published in the Pike County News WatchmanJanuary 3, 1996. A public
comment pericd was held from January 2, 1996, through March 15, 1996, during which time the public could
obtain further information or offer comments on the Preferred Plan.
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Ohio EPA and U.S. EPA formally presented the preferred alternative at the February 6, 1996, public
meeting. At this meeting, representatives from U.S. EPA and Ohio EPA discussed the RCRA Facility
Investigation (RFT), CAS/CMS, and Preferred Plan, and answered questions and received comments related
to the X-611A Lime Sludge Lagoons 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 presented in Part 3 of this ROD.

This decision document presents the selected remedial action for the X-611A SWMU. This action was
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
(HSWA) of 1984. This decision is based on the administrative record for this response action.

All documents leading up to the Preferred Plan have been available for public review and comment
prior to selection of this remedy. Documents issued before the Preferred Plan include, but are not limited to
the Quadrant IV Drafi Final RF 1 Repon (DOE 1994a), the Baseline Ecological Risk Assessment (DOE 1994b),
and the X-6114 Draji CAS/CMS Repon (DOE 1994c).

40 SCOPE AND ROLE OF THE RESPONSE ACTION

The PORTS facility has been separated into four quadrants that roughly correspond to groundwater
flow paths within the uppermost water-bearing unit beneath the site. Each quadrant contains multiple SWMUs
and a diverse range of environmental media (i.e., soil, sediment, groundwater, etc.). Media within the
SWMUSs 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 performed at the SWMUSs 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.
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The X-611A SWMU is in Quadrant IV. The principle threat identified at this SWMU is from possible
ingestion and dermal contact with sludge contained in the lagoons. The remedial action selected for the X-611A
Lime Sludge Lagoons fits into the overall cleanup strategy for the PORTS facility by eliminating the exposure
pathways that may 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. In addition, implementation of the selected

remedy would restore and enhance the semiaquatic area at X-611A.

5.0 SUMMARY OF SITE CHARACTERISTICS

Several investigative studies were conducted to determine the nature and extent of contamination within
the X-611A SWMU. These investigations focused on the following areas and media:

sludge contained within the lagoons;
shallow and deep soil immediately surrounding the lagoons; and

groundwater potentially impacted by X-611A.

This sammary of X-611A investigations highlights important data collected during the Quadrant iV RFI
and other sampling events. This section is not intended as a substitute for the Quadrant IV RFI report, the
X-611A CAS/CMS report, or any other reports detailing the findings of sampling events conducted at this unit.
For more detailed information on X-611A sampling activities and results, please refer to Section 4.3.9 of the
Quadrant IV Draft Final RF1 Report (DOE 1994a), pages 79-86, and the "Results of Supplementary Sampling and
Analysis" located at the back of the X-6//4 Draft CAS/CMS Report (DOE 1994c¢).

5.1 POTENTIAL SOURCES OF CONTAMINATION

Sludge is the only medium of concern identified within the X-611A SWMU. The Quadrant IV risk
assessment identified beryllium, chromium, and polychlorinated biphenyls (PCBS; specifically, Aroclor-1242 and
Aroclor-1248) as COCs for sludge contained in the X-611A lagoons. Potential sources of these COCs are

discussed below.

The X-611A lagoons were filled in a north-to-south sequence (north lagoon, first; riddle lagoon, second;
south lagoon, third) and appear to have two potential sources that contributed to the presence of chromium in the
lagoons. Sludge contained within the X-611A lagoons was generated primarily as a result of the lime-slaking
process at the X-611 Water Treatment Plant. Elevated levels of chromium in the north and middle lagoons
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correspond chronologically to chromate reduction activities associated with corrosion inhibitors present in the
recirculating cooling water (RCW) systems {ca. 1956-1957). In addition, for a short time in the late 1950s, a
small amount of sludge that originated from chromate-reduction processes performed in Storm Sewer "L" was

deposited in the lagoons.

PCBs present in the middle lagoon at X-611A were most likely captured as chromate-reduction processes
were performed in Storm Sewer "L". Storm Sewer "L" inlets intercept stormwater runoff from the northern
portion of the plant, including the X-333 Process Building and the X-533B Switchyard. No PCBs have been
detected in areas associated with the X-611 Water Treatment Plant; however, PCBs have been detected in storm
sewers that collect runoff in and around transformer switchyards, such as X-533B. PCB contamination in the
X-611A lagoons is restricted to a small portion of the middle lagoon at concentrations ranging from nondetectable
to 2.2 parts per million (ppm). This contamination most likely originated from the X-533B Switchyard. PCB-
contaminated stormwater emanating from the switchyard was likely collected in Storm Sewer "L" and
subsequently captured in sludge generated during chromate-reduction activities. PCBs have not been detected in
discharges from the three National Pollutant Discharge Elimination System (NPDES) «utfalls at the X-611A

lagoons.

A possible source of the beryllium contamination has not been identified. An analysis of the lime used
in the water treatment lime-slaking process did not indicate the presence of beryllium. Although the lime used
40 years ago may have differed somewhat in composition, lime used in the process does not appear to be a
possible source. Slaked lime from the watzr treatment plant was also tested, and the beryllium concentration was
negligible (approximately 1/1,000 of the maximum concentrationspresent in the sludge lagoons); therefore, slaked
lime does not appear to be a Likely source of the beryllium contamination at X-611A. No other potential sources

of beryllium were identified for this unit.

5.2 SUMMARY OF NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination within X-611A are based on data collected before and during the
Quadrant 1V RF1 and during supplementary sampling after the RFI. Additional information on the nature and
extent of contamination in X-611A is provided in Section 4.3.9 of the Quadrant IV Draft Final RFI Reporr (DOE
1994a), pages 79-86, and in the "Results of Supplementary Sampling and Analysis" located at the back of the
X-6114 Draft CAS/CMS Report (DOE 19%94c).

COCs were determined in the risk assessment performed on this SWMU. Additional information on the
development of COCs is provided in Sections 6.0and 6.1. | of this document, and in the Quadrant IV RFI report.
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Field investigations of the sludge lagoons indicate that while contaminants are present in the sludge, the o
soils surrounding the lagoons and in the dikes and the groundwater do not contain any COCs. Three COCs have o
been identified for the sludge - beryllium, chromium, and PCBs. 43

Total chromium was detected at concentrations ranging from 2.3 10 5,230 ppm. The elevated levels of 4
chromium (above 1,000 ppm) were only detected in deep samples (i.e., greater than 10ft), except for one location ax
in the north lagoon. The elevated levels of chromium appear to be in isolated areas adjacent to the western edge ax
of the north and middle lagoons. Beryllium was detected at concentrations ranging from 1.7t0 4.9 ppm. PCBs
were detected in the middle lagoon at concentrations ranging from 1.8 to 2.2 ppm. 4.

Beryllium, chromium, and PCBs all have associated noncarcinogenic (toxic) risks; beryllium and PCBs 4
alsp are carcinogens. The populations which could potentially be exposed to contamination are on-site workers “
and wildlife attracted to ponded water. Leaching tests have shown that beryllium and chromium will not leach a
from the sludge [see '"Results of Supplementary Sampling and Analysis" located at the back of the X-6114 Draft e
CAS/CMS Report (DOE 1994c¢) for test results], and PCBs are relatively immobile. ar

For the purposes of this remedial action, the following assumptions have been made: (1) the sludge is -
homogeneous (i.e., it has a uniform composition throughout the lagoons); (2) all contaminants are contained within o
the boundaries of the dikes; and (3) the entire volume of the sludge contained in the lagoons is affected. The a5
maximum depth of the lagoons is estimated to be 14 feet deep, the total area of the lagoons is approximately 18 s
acres, and the total volume of the sludge is estimated at 295,000 yd. 45"

5.3 PATHWAYS OF CONTAMINANT MIGRATION a5

This section summarizes the results of the evaluation of contaminant migration from X-611A. The

potentiai routes of contaminant migration have been determined to be surface water, groundwater, and air. as:
Surface Water as

- Dispersion of contaminants transported to Little Beaver Creek via surface water runoff from the 4

X-611A area. for both surface water and sediments a5
Groundwater as

- Leachate migration from the unit W

- Vadose zone transport vertically downward to the groundwater "

- Transport of contaminants through groundwater %
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Air
- Dispersion of inorganic and organic contaminants

The routes of exposure to human receptors is outlined in Section 6.0, Summary of Site Risks.

6.0. SUMMARY OF SITE RISKS

The potential risk from the X-611A SWMU (both current and future) has been calculated in the Quadrant
IV RFI (DOE 1994a) as the Baseline Risk Assessment. This assessment was based on the nature and extent of
the contaminants found in the SWMU during field investigations. The portion of the Quadrant 1V Baseline Risk
Assessment pertaining to X-611A is summarized in this section. For more in-depth information on the
methodology and details of the Baseline Risk Assessment, refer to Chapter 6 and Appendix H of the Quadrant

IV RFI.

6.1 OVERVIEW OF THE BASELINE RISK ASSESSMENT

A baseline risk assessment was conducted using EPA risk assessment methodology to provide an
evaluation of the potential threat (both current and future) to human health and the environment caused by
constituent releases from the SWMU in the absence ofany remedial action (the no action alternative). The
assessment provides the basis for determining whether remedial action is necessary. The primary objectives of
the Baseline Risk Assessmentare to: (1) determine those constituents that pose a significant risk to receptors; (2)
perform an exposure assessment to determine the pathways and media of concern; (3) determine toxicity levels
of constituents in relevant media (e.g., air, soil, water) within the boundaries of the SWMU; and (4) determine
the magnitude and likelihood of any expected impact or threat.

The chemical constituents present within the X-611A SWMU present potential risks to human and
environmental receptors. Two types of human health effects can result from exposures to chemicals:
carcinogenic {e.g., lung cancer caused by inhalation ofberylliumj and noncarcinogenic (e.g., reduced birth weight
caused by ingestion of Aroclor-1216). To limit the likelihood of someone developing cancer from exposure to
contamination at a RCRA site, the EPA has established an acceptable range of excess lifetime cancer risk
(ELCR). This range is from 1x10* to 1x10°, Cancer risk is defined as the incremental probability of an
individual developing cancer over a lifetime as a resuit of exposure 10 a potential carcinogen. The ELCR of 1x10®
is referred to as the point of departure and provides a reference for the risk estimates presented in the Quadrant
IV Baseline Risk Assessment.
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To put the ELCR acceptable range in the context of a background cancer rate, it is estimated that about
one in three Americans will develop cancer during their lifetime from all causes, and the risk from exposure to
naturally-occurring radiation in the environment is about 1x10®, primarily from radon. Thus the EPA acceptable
range for RCRA cleanup sites is a very small percentage of the normal cancer risk expected in the general United
States population from everyday exposures and other causes. For example, the ELCR targeted by the upper end
of the EPA’s range (i.e., 1x10™*) means that if all persons in a population of 10,000 were assumed to be repeatedly
exposed 1o a site’scontaminants, one person might develop cancer as a result of those exposures, in addition to
the approximately 3,300 cancer CaseSexpected from all other causes; similarly, for the ELCR point of departure
(1x10), one person in a population of 1,000,000 might develop cancer in addition to the approximately 330,000
cancer cases expected from all other causes.

The EPA has developed a measure for noncancerous hazards from chemicals that is called a hazard
quotient (H(Q). The HQ isdetermined by comparing the amount of a specific chemical to which someone might
be exposed at a site with a dose that the scientific community considers safe or acceptable for that chemical (EPA
1989). An HQ of greater than 1.0indicatesthat the exposure level exceeds the protective level for that chemical.
Exposures to more than one chemica! can result in multiple HQs. The sum of these HQs equals the hazard index
(HI). If the HI exceeds 1.0, an adverse health effect might result from the estimated exposure.

For someone to be at risk from a chemical hazard, the individual must be exposed to the waste at the site.
To help determine if there is a need to undertake cleanup at a CERCLA or RCRA site, the EPA evaluates the risk
an individual site poses, assuming that no additional engineering controls were installed to prevent the migration
of contaminants from the SWMU. By this approach, the primary hazards can be identified, and it can be
determined whether someone who might enter the site or who uses the site in the future could be at risk. This
is referred to as a baseline risk assessment.

6.1.1. Identification Of Contaminants Of Concern

The Quadrant IV RFI identified contaminants of potential concern {COPCs) present within X-611A's
media. All detected chemicals that exceeded EPA-approved screening criteria were considered as chemicals of
potential concern. The Quadrant IV baseline Risk Assessment evaluated constituents and exposure pathways to
determine their potential current and future impact on human health. Constituents which resulted in risk to a
receptor greater than 1x10°® or which yielded a HI greater than 1 were designated as COCs. Section 6.0 and
Appendix H of the Quadrant IV RFI and the X-611A Draft Cleanup Alternatives Study/Corrective Measures
Study Report (DOE 1994c) presents a more detailed discussion of the COCs.  COCs for the X-611A SWMU are
beryilium, chromium, Ardor-1242, and Aroclor-1248.  All of the COCs for this SWMIJ were contained in the

sludge.
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6.1.2 Exposure Assessment for the Baseline Risk Assessment

The exposure assessment was developed to depict what may happen in and around the PORTS site if no
further remedial actions were taken. Exposure scenarios were used to determine the need for additional cleanup

activities at the site.

The baseline exposure scenarios are used to identify the-sources of contamination and the potential routes
to humans by presenting the exposure pathways for each land use scenario. The exposure scenarios evaluated
include: (1) current land use and (2) future land use. These exposure scenarios were carried through the decision
making process for this SWMU to develop the maximum and minimum cleanup goals with the understanding that
final goals would fall within this range.

6.1.3 Current Land Use

This scenario was evaluated for current conditions assuming the U.S. DOE maintains the PORTS site as
it exists with current access controls. The following receptors were evaluated for this scenario: (i) on-site
worker; (2) on-site excavation worker; (3) off-site resident; and (4) off-site recreational user. The worker
receptor scenario is equivalent to the industrial/commercial scenario.

6.1.4 Future Land Use

This scenario was evaluated for future land use assuming that the PORTS site may no longer he owned
by the federal government, that access controls are discontinued, and that the land use changes to industrial,
residential, ard/cr recreational use. For this scenario the following receptors were evaluated: (1) on-site resident;
(2)on-site recreational user; (3) on-site worker; (4) off-site resident; and (5) off-site recreational user.

6.1.5 Exposure Point Concentrations

The exposure point concenuation is the concentration of a constituent in an environmental medium that
may he contacted by a real or hypothetical receptor. It is used in combination with other exposure parameters
in intake equations to quantify the actual intake (in milligrams/kilograms-day [mg/kg-day] for chemicals, and
picocuries {pCi] for radionuclides) that a receptor may receive via a specific pathway (e.g., soil. groundwater,
etc.) and route of exposure {e.g., ingestion, inhalation, and dermal contact) (U.S. EPA 1988, 1992a).

Exposure point concentrations for Quadrant IV were determined in different ways, depending on whether
the exposures were assumed to be current or future and depending on the environmental medium of interest. To
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be consistent with the concept of the reasonable maximum estimate (RME) scenario required by the EPA, an
estimate Of the highest exposure that can reasonably be expected to occur must be made for each contaminant in
each exposure medium. Because of the uncertainty associated with any estimate of exposure point concentrations,
the 95 percent upper confidence limit (UCL)on the calculated mean for either normal or lognormal distribution
is the recommended statistic (concentration value) to be constructed from measured contaminant data for use in
risk assessments (U.S. EPA 1989). When the amount of data does not allow one to be confident of the 95 percent
UCL. statistic, the maximum detected value is used. The Quadrant IV Baseline Risk Assessment used the
maximum detected value for contaminant concentrations in the affected media in each SWMU .

6.1.6 Exposure Parameters

The equations and exposure parameter values used in estimating intakes are provided in Tables 6.169 to
6.199 of the Quadrant IV RF1. Appendix H of the Quadrant IV RFI presents calculated intakes for each SWMU
for current and future receptors, media, pathways and chemicals. The excavation worker has the lowest
frequency and exposure duration of all the current and assumed future receptors. The excavation worker is
assumed to be exposed 250 days a year for 5 years. The future on-site resident has the maximum exposure
duration and frequency. The on-site resident is assumed to be exposed 24 hours a day, 350 days a year for 30
years. All other receptors have exposure durations and frequencies that fall between the values for the excavation
worker and the future on-site resident.

6.1.7 Toxicity Assessment

Chemiecal Carcinogens - The toxicity information considered in the assessment of potential carcinogenic
risks includes (1) a weight-of-evidence classification and slope factor. The weight of evidence classification
describes the tikelihood that a chemical is a human carcinogen and is besed on an evaluation of available data from
human and animal studies. A chemical may be placed by the EPA in one of three groups in EPA's classification
system to indicate its potential for carcinogenic effects: Group A, a human carcinogen; Group B1, or B2, a
probable human carcinogen; and Group C, a possible human carcinogen. Chemicals that cannot he classified as
human carcinogens because of a lack of data are placed by EPA in Group D, and those for which there is evidence
of noncarcinogenicity in humans are placed by the EPA in Group E.

The cancer slope factor is the toxicity value used to quantitatively express the carcinogenic risk of cancer
causing contaminants. It is defined as the upper-bound estimate of the probability of cancer incidence per unit
dose averaged over a lifetime. Slope factors are derived from studies of carcinogenicity in humans and/or
laboratory animals and are typically calculated for compounds in Groups A, Bl, and B2. Slope factors are
specific to chemicals and routes of exposure and are expressed in units of (mg/kg/day)" for both oral and

17

35t
552
553
554
555
556

357

558

39

566

547

by
n

52
hY3]
574
375
576
51
578
59

Se0




Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

inhalation routes.  The induction of cancer by dermal absorption is evaluated using oral slope factors. Inhalation
toxicity values are usually expressed as inhalation unit risks in units of (g/m”*. The primary sources of these
toxicity values are EPA’s Integrated Risk Information System (IRIS) (EPA 1996a) and the quarterly updated
Health Effects Assessment Summary Tables (HEAST) (EPA 1996b). Other EPA sources of cancer slope factors
were also consulted when available. The oral and inhalation cancer slope factors for COC chemical carcinogens
are It in Table 6.1. The dermal cancer slope factors for COC chemical carcinogens are listed in Table 6.2.

Noncarcinogens - The potential for noncarcinogenic health effects resulting from exposure to chemical
contaminants is assessed by comparing an exposure (intake) to a reference dose (RfD)}. The RfD expressed in
uniits of mg/kg-day and represents a daily intake of a constituent per kilogram of body weight that is not sufficient
to cause the threshold effect of concern for the constituent.

A RID is specific to the chemical, route of exposure, and exposure duration. In order to derive a RfD,
the EPA reviews alt relevant human and animal studies for each compound and selects the studies pertinent to the
derivation of the specific RfD>. Each study is evaluated to determine the no-chserved-adverse-effect level
(NOAEL) or, if data are inadequate for such a determination, the lowest-observed effect level (LOAEL). The
NOAEL corresponds to the dose, in mg/kg/day, that can be administered over a lifetime without inducing
observable adverse effects. The LOAEL corresponds to the lowest daily dose, in mg/kg-day, that can be
administered over a lifetime that induces an observable effect. The toxic effect characterized by the LOAEL is
referred to as the critical effect . To derive a RtD, the NOAEL or LOAEL is divided by uncertainty factors to
ensure that the RfD will be protective of human health. Separate RfDs are needed for ingestion and inhalation
pathways. The primary source of values for RfDs are the IRIS and the HEAST, which are compiled and
maintained by the EPA (EPA 1996a, 1996h). Other EPA sources of Rfd values also were consulted when
available. The COC references doses for noncarcinogenic chemicals are listed in Table 6.3. Dermal reference
doses for noncarcinogenic chemical are listed in Table 6.2.

6.1.8 Risk Characterization

The risk characterization was conducted using reasonable maximum exposure assumptions. This
approach resulted in conservative estimates of the potential for adverse carcinogenic and noncarcinogenic
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Table 6.1 624
ORAL AND INHALATION SLOPE FACTORS FOR COCs 627
Chemical Oral Slope Factor Inhalation Slope Tumor Site Cancer Source 8

{mg/kg/day)* Factor (mg/kg/day)"! ] Classification
Oral Inhalation
INORGANICS 629
Beryllium 4.3 8.4 Gross tumors all Lung (human) B2 IRIS 630
sites (rat).

Chromium (V) NA 41 N/A Lung (human) A IRIS 631
PCBs 612
Aroclor-1242 7.7 NA Liver (rat). NA B2 a 611
Aroclor-1248 7.7 NA Liver (rat). NA B2 a 614

a = Based on SF for Aroclor-1216
NA = no toxicity values available

N/A = not applicable

615
616
617
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Table 6.2
DERMAL REFERENCE WSES AND CANCER SLOPE
FACTORS FOR COCs
Chemical Gastrointestinal Dermal Reference Dose  Dermal Slope Factor
Absorption Factor (mg/kg-day) (mg/kg/day)?
INORGANICS
Beryllium 1.0 5 X 10 430°
Chromium (VD 20 1 X 104t NA
PCBs
Aroclor-1242 7 X 10°*0 6.3 x 107%** 8.6
Aroclor-1248 7 X 10%*t 6.3 X 10%=* 8.6

‘Based on RFD for Aroclor-1216
*Toxicity values for use N Hazardous Waste Risk Assessment and Remediation (ORNL 1995)

NA = no toxicity value available
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effects associated with long-term exposure to contaminants found at X-611A. For noncarcinogenic effects,
specific chemicals were determined to be COCs (i.e., exceeding the target range established by U.S.EPA) if the
hazard quotient for that chemical or hazard index for combined exposure of all chemicals present at a SWMU
exceeded 1. Chemicals which had concentrations that were greater than the excess lifetime cancer risk of 1 x 1{
¢ the target risk level established by Ohio EPA, also were determined to be COCs.

Results of the baseline human health risk assessment indicated that an unacceptable risk to human health
may result from ingestion or dermal exposure to sludge within the X-611A lagoons. COCs identified in the
¥-611A lagoons include beryllium, chromium, Aroclor-1242 and Aroclor-1248 under the residential scenario;
and beryllium, Aroclor-1242, and Aroclor-1248 under the on-site worker scenario. Aroclor-1242 and Aroclor-
1248 are PCBs. The exposure pathways identified as a concern at X-611A include (1) ingestion of the sludge and
(2) dermal exposure to the sludge for the residential and on-site worker scenarios. Table 6.4 contains a summary
of the risk assessment for X-611A,

Groundwater beneath X-611A does not present an unacceptable risk to human health or the environment.
Chromium has been detected (32 ppb) above background in one Berea well. However, this level is well below
the residential risk-based preliminary remediation goal for chromium (400 ppb) and does not present a significant
risk to human health or the environment, The Quadrant 1V RFI risk estimate for vinyl chloride and arsenic in
Gallia groundwater and arsenic in Berea groundwater (via ingestion and dermal absorption pathways) exceeded
the acceptable U.S. EPA risk criteria. However, these constituents were not retained as COCs at X-611A for
the following reasons: vinyl chloride was detected in only one groundwater sample (X611-03G) taken near

X-611A with an estimated value of 2.7 ppb, which was below the practical quantitation limit of 10 ppb; and
arsenic was detected in samples from two Berea wells (with a maximum detected concentration of 110ppb) and

one Gallia well (with a concentration of 17 ppb) at levels below the corresponding tentative background
concentrations in Gallia (60 ppb) and Berea (210 ppb) groundwater.

Two studies completed by DOE have shown that contaminants are not leaching from the sludge into the
surrounding media (Ohio EPA and U.S. EPA 1995).

6.2 UNCERTAINTIES

Sources of uncertainty in the Quadrant IV Baseline Risk Assessment process are discussed in Section
6.5.4 of the of the Quadrant I'Y RFI Report. Generally, uncertainty arises wherever imperfect information or
understanding exists. In risk assessment, this typically is mitigated by making conservative assumptions for
individual parameters. Significant uncertainty in assessment of exposure occurs when fate and transport
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Table 6.4

Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611 A SWMU

SUMMARY OF RISK ASSESSMENT

June 1996

Maximum Total Excess
Exposure Total X
Scenario CoC Con?entr tion Noncancer HI Lifetime Cancer
ppm Risk
On-site Resident Beryllium 4.9 NIA 2.7 % 10’
Chromium 5,230 10 NA
Aroclor-1242 1.9 NIA 2.4 x 107
Aroclor-1248 2.2 N/A 2.8 X 10°*
TOTAL 10 7.9 x 107
On-site Worker Beryllium 4.9 NIA 1.3 X 10-:
Aroclor-1242 1.9 NIA 1.4 x 1O
Aroclor-1248 2.2 NIA 1.6 x 1¢°
TOTAL NIA 4.3 x 10%
N/A = pot applicable
NA = no toxicity value available
T 23
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modeling IS required. Fate and transport modeling used to assess exposure to contaminants in produce, beef, and
milk caused such uncertainties. The high uncertainty must be recognized in the interpretation of risk for these
pathways. Certain exposure pathways for a particular medium also tend to have higher or lower uncertainties for
their calculated exposure depending on the assumptions. For example, incidental ingestion of soils by residents
tends to have significantly less uncertainty than ingestion of fruit, vegetables, and meat and milk raised on
contaminated Soils. Other major contributors to uncertainty in the exposure assessment include: using the
maxirnum detected concentrationof a chemical in a medium as.the estimated exposure point concentration; using
RMI scenarios; and using adult intake scenarios for children when assessing exposure for the ingestion of soil,

sediment and milk pathways.

Uncertainty associated with the toxicity assessment arises because available scientific information is
insufficient to provide a thorough understanding of all the toxic properties of chemicals to which humans are
potentially exposed. It is generally necessary, therefore, w infer these properties by extrapolating them from data
obtained under other conditionsof exposure, generally in laboratory animals. Uncertainties in using animal data
to predict potential effects in humans are also introduced when routes of exposure in animal studies differ from
hurmnan exposure routes; when the exposures in animal studies are short term or subchronic; and when effects seen
at relatively high exposure levels in animal studies are used to predict effects at the much {ower exposure levels

found in the environment.

Taken together, the uncertainties identified with site data, exposure parameters, fate and transport
modeling, and toxicity assessment are high and there is a potential to overestimate risk by two orders of magnitude

or more.

6.3 ECOLOGICAL RISKS

The ecological risk assessment followed EPA's Framework for Ecological Risk Assessment (U.S. EPA,
1992b), which includes problem formulation, analysis, and risk characterization. Assessment endpoints and
measurement endpoints were defined and used in the assessment. Assessment endpoints represent ecological
values to be protected. Measurement endpoints are observed or measured variables related w0 assessmen:
endpoints. An ecological effects assessment was conducted to determine the relationship between the level of
exposure t contaminants and the magnitude of adverse response resulting from that exposure. Approved
protocols were followed to select and measure abundance, diversity, taxonomic richness, and terrestrial
organisms. Surface water, sediment, soils and sludge were evaluated as potential sources of contaminant risk to

nonhuman receptors.
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g

Analytical results presented in the Quadrant I'Y RFI (DOE 1994a) and ecological benchmarks presented
in the BERA (DOE [994b) indicate that the lagoons in their present state may present a current or future risk 1o
ecological receptors. The levels of chromium and PCBs identified in the sludge may present a risk 10 short-tailed
shrews. The levels of chromium in the sludge may present a risk to the American woodcock (DOE 19945 and
1994b), Beryllium was identified as a contarninant that exceeded the ecological benchmarks Set forth in the
Preliminary Ecological Risk Assessment, Section 6.6 of the Quadrant IV RFI (DOE 1994a).

)
[y

d 8 9

6.4 CONCLUSION 0

The results of the Quadrant |V Baseline Risk Assessment demonstrate that current and future risks and a1
hazards from the X-611A SWMU will exceed the Ohio EPA target risk level of 1 x 10 and the acceptable 12
noncarcinogenic hazard limit of 1.0. Therefore, actual or threatened releases of hazardous contaminants from 243
this unit, if not addressed by implementing the proposed remedy or another remedy, may present a current or 70
potental threat to public health, welfare, or the environment. 745

7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

The CAS/CMS was conducted to identify and screen technologies and cleanup alternatives to address 41
COCs at the X-611A Lime Sludge Lagoons. The remedial action objective for alternatives evaluated in the 218
CAS/CMS was to eliminate the potenoal for human or environmental receptors to be exposed to COCs through 149
the pathways identified as a concern. 10

Nine primary remedial alternatives were developed for X-611A. Afier inidal screening, seven of the 751
primary alternatives (Numbers 1, 2, 3, 4, 3, 6, and 8) were retzined and evaluated in detail in the X-611A Draft 752
CAS/CMS Report (DOE 19%4c¢}y. In addition, wiree additional alternatives (Numbers 34, 3B, and 3A) were 753
proposed and evaluated as a result of a decision team meeting between Ohio EPA, U.S. EPA, and U.S. DOE. 754
All of the alternatives were compared based on overail effectiveness in addressing current and future site 758
conditions. These alternatives (Numbess 1, 2, 3, 3A, 3B, 4, 3, 5A, 6, and 8) are summarized in the following 756

sections. 757
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7.1 ALTERNATIVE 1: NO ACTION

The M action alternative provides a basis for comparison with other alternatives. Under this alternative,

no land use restrictions would be imposed and no active measures would be taken to reduce potential exposure

to COCs. Access restrictions associated with thisarea would be discontinued. Existing NPDES monitoring a4
outfalls associaed W the north, middle, and south lagoons, and monitoring activities performed in accordance

with the PORTS facility environmentl monitoring program would continue. Although limitsd monitoring would
continue under this alternative, no provisions for future corrective action were factored into the cost estimate:
therefore, there are no costs associated with implementation of Alternative 1. Alternative 1 is implementabie

immediately upon authorization.

7.2

ALTERNATIVE 2: LIMITED ACTION - FENCINGISIGNS, DEED RESTRICTIONS, AND
ENVIRONMENTAL MONITORING

This limited action alternative includes the following three measures.

(1)

)

Site security and isolation measures, which involve installation of a security fence to surround the
X-611A Lime Sludge Lagoons and posting of signs prohibiting entry. Approximately 4,000 ft of
security fence would be required to enclose the X-611A lagoon area.

Deed and land use restricions would be established to prohibit future activity such as digging,
drilling, or habitation, which may result in exposure tc contaminants.

In addition to continuing existing NFDES monitoring, environmental monitoring would be continued
and expanded to detect any migration of contaminants near X-611A. Environmental monitoring for

groundwater would consist of monitoring the existing wells at X-611A: these wells include an
upgradient well (F-07G) and three downgradient wells (X-611-01R, X-611-028, and X-611-03G).
A new well would be instilled at the eastern edge of the intersection of the middle and south lagoons.
Groundwater would be monitored semi-annually, and an annual report would be prepared
summarizing all field activities and analytical data. Evaluation of the environmental monitoring
program would be conducted every 5 years to determine remediation needs and/or need for
continued monitoring. This alternative does not include any physical remedial activities other than
fencing and monitoring.

Alternative 2 can be implemented in approximately 6 months. The location of utilities would require
verification prior to installation of fence posts.
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The total present worth cost for Alternative 2 is $1,075,000. The present worth cost is the amount of
dollars needed today to cover the cost of this alternative over a 30-year time frame. The capital costs are
$428 00K, and 30-year O&M costs are 32,390,000,

7.3 ALTERNATIVE 3: CAPPING AND INSTITUTIONAL CONTROLS

Alternative 3 incorporates physical measures and insttutional controls to achieve remedial objectives.
Partial excavation (to 6 ft below land surface) of areas with elevated concentrations of chromium and PCBs would
be performed. In addition, a cover consisting of @ permeable geotextile filter fabric overlain by a minimum 2 f-
thick soil cover would be installed and seeded with vegetation to eliminate direct exposure of human and

environmental receptors.

The geotextile fabric would cover the surface of each of the three lagoons that form the X-611A unit
(approximately 18 acres). Individual permeable geotextile layers would be configured to cover the sludge within
the three lagoons. The geotextile filter fabric would provide a bamer between the contaminated sludge and the
added topsait, prevent migration of soil/studge particles, limit root penetration, and allow water migration within
the soil/sludge column. The geotextile fabric in conjunction with the soil cover is not intended to preclude
precipitation infiltation but to e | i t e the direct exposure pathway, thereby achieving remedial objectives. The
geotextile would allow the sludge to remain moist to prevent shrinkage that may ultimately result in failure of the

cover system.

The 3l cover would be graded to divert surface water otf the lagoons and seeded with species of prairie
flora to establish a prairie community and enhance the biological diversity of the area. The vegetative cover
would control erosion and promote evapotranspiration.

Standing water would be removed from the lagoon surface using sump pumps. Wastewater generated
from dewatering of the lagoon surfaces would be collected, tested,and treated, as necessary fi.e., treatment could
potentally include on-site treatment before disposal through a permitted NPDDES discharge).

Inspections of the soil cover, lagoon dikes, and prairie habitat would be conducted to ensure the integrity

of each component. Repair of the dikes and soil cover would be performed as required. Controlled burning
and/or potential mowing of alternate sections of the prairie would be performed to maintain a habitat for wildlife.
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Monitoring of groundwater would be required to assess contaminant status. Sampling of the existing
upgradient Well, three existing downgradient wells, and the additional well to be installed between the middle and
south lagoons, would be conducted semiannually. An annual report would be prepared and evaluation of {he
monitoring procedure wowld be conducted every 5 years.

The physical installation of the cover, including site mobilization and demobilization, would require about
31 months. Upon authorization, tol time of installation, including engineering and administrative requirements,
is 43 months. The cover should be installed during months when inclement weather would not adversely impact

proper installation {i.e., proper moisture, compaction, etc.).

The present worth cost for Alternative 3 is $8,373,000. The capital costs are $8,751,000, and 30-year
O&M costs are $2,919,000.

7.4 ALTERNATIVE 3A: CAPPING AND INSTITUTIONAL CONTROLS

This alternative is a modified version of Alternative 3. Alternative 3A includes the uniform placement
of a 2 ft-thick soil cover over the existing lagoon topography. The excavation of sludge with elevated PCB
concentrations and the installation of a geotextile filter fabric would be eliminated. Implementation of this
modifiedalternative would be expected to result in areas of relief where standing water could accumulate in the
same locations as in the current topography of the lagoons. Initial surface water removal, groundwater
monitoring, and maintenance of the soil cover would be consistent with the activities oudined in Alternative 3.

The physical instillation of the cover, including site mobilization and demobilization. would require zbaut
31 months. Upon authorizadon, o time of installation. including engineering and administrative requirements,
is 43 months. The cover should be installed during months when inclement weather would not adversely impact
proper installation (i.e., proper moisture, compaction, etc.)

The total present worth cost for Alternative 3A is estimated to be $4,876,000. The capital costs are
$3,635,000, and 30-year Q&M costs are $3,258,000.

7.5 ALTERNATIVE 3B: CAPPING AND INSTITUTIONAL CONTROLS

This alternative & also a modification of Alternative 3. Components of Alternative 3B include the
placement of a minimum 2-ft-thick soil cover over the existing topography of the south lagoon and placement of
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a sloped soil cover over the middle and north lagoons. The sloped soil cover would be designed to promote
surface water drainage away from the lagoons. Soil berms would be coanstructed in low-lying areas outside the
north and south boundaries of the lagoons. The soil berms would allow the shallow accumulation of water in these
areas. Partial excavation of the sludge with elevated concenmations of PCEs and mandator). installation of the
geoextie filter fabric would be eliminated. Placement of the soil cover over all three of the lagoons is intended
to protect against exposure of humans and biota to COCs within the sludge. Initial surface water removal.
groundwater monitoring, and maintenance of the soil cover would be consistent with the activities described in
Alternative 3.

The physical installation of the cover, including site mobilization and demobilization, would require about
31 months. Upon authorization, total time of installation, including engineering and administrative requirements,
is 43 months. The cover should be installed during months when inclement weather would not adversely impact
proper installation (i.e., proper moisture, compaction, etc.).

The total present worth cost for Alternative 3B is $5,090,000. The capital costs are $4,730,0(0, and 30-
year O&M costs are $2,779,000.

7.6 ALTERNATIVE 4: PARTIAL EXCAVATION, CONSTRUCTED WETLANDS, DEED
RESTRICTIONS AND ENVIRONMENTAL MONITORING

This alternative is similar to Alternative 3 with the exception of a wetland that would be developed on the
2-ft soil laver. Development of a wetland habitat would enhance the environmental quality of the area hv
providing multiple functons such as abundant biological acdvity, fish and wildlife habitat, and water quatitv

protection.

Surface water removal, potential water treatment, excavation of sludge containing COCs, and cover
installation would be similar to the methods described in Alternative 3. Additional excavation of sludge within
the lagoons would likely be required to achieve an appropriate basin for wetland development. Removal of as
much as 58.000 yd® of sludge from the lagoons may he required to ensure sufficient freeboard for wetlands
installation. The excavated sludge would be disposed of in an on-site solid waste landfill meeting RCRA Subtitle
D requirements, state solid waste laws, and local ordinances.

A geotextile filter fabric would be placed over the remaining sludge. The geotextile filter fabric would
provide a harrier between the contaminated sludge and the added topsoil, prevent migration of soil/ sludge
particles, limit root penetration, and allow water mi-mation within the soii/sludge column. As stated in Alternative
3, it is important that the sludge remain moist to prevent failure of the soil cover.
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Shallow-rooted plants would be used in the wetland to minimize potential penetration of the geotextile fabric. A
minimum Of 2 ft of topsoil would be placed on the geotextile filtee fabric to provide a substrate for plant growth.

The existing monitoring wells and the proposed monitoring well would be sampled semiannuaily. An
annual report and a 5-year periodic review would be conducted to evaluate all data collected.

At present, the physical construction of the wetlands, including site mobilization and demobilization,
would require about 42months. Total time of installadon, including engineering and administrative requirements
upon authorization, is 54 months. Construction activittes should begin when inciement weather would not

adversely impact the installation.

The total present worth cost for Alternative 4 is $23,433,000. The capital costs are $28,160,000, and
30-year O&M costs are $4,192,000.

7.7 ALTERNATIVE 5: PARTIAL EXCAVATION, CONSTRUCTED WETLANDS, SOIL LAYER,
VEGETATIVE COVER, DEED RESTRICTIONS, AND ENVIRONMENTAL

MONITORING

This alternative is a carbinationof Alternatives3 and 4. A wetland habitat would be developed over the
eastern portion of the middle al south lagoons and a prairie habitat would be installed over the north lagoon and
western portion of the middle and south lagoons. A riprap divider would separate the prairie habitat from the
constructed wedand. Thisalternative includes (1} excavation of sludge containing PCBs to 6 ft below land
surface; (2) lagoon surfacedewatering; (3)grading the sludge surface to create the appropriate surface elevation
for either the wetland or prairie; (4) removing sludge to an on-site disposal facility; (5) minimum 2-ft-thick sail
layer (geotextile filter fabric, if necessary); (6) implementation of deed and land-use restrictions: (7) sampling of
existing and additional monitoring wells; and (8) production of annual reports and 5-year periodic reviews.

At present, the physical construction of the wetlands, including site mobilization and demobilization,
would require about 36 months. Toti time of installation, including engineering and administrative requirements
upon authorization, is 48 months. Construction activities should begin when inclement weather would not

adversely impact the installation.

The 30-year present worth cost for Altermative 5 is $12,121,000. The capital costs are $12,812,000, and
30-year O&M costs are $3,734,000.
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78 ALTERNATIVE 5A: CONSTRUCTED WETLANDS, SOIL LAYER, VEGETATIVE COVER,
DEED RESTRICTIONS, AND ENVIRONMENTAL MONITORING

Alternative 5A is a modification of Alternative 5 that would potentally eliminate the riprap divider,
geotextile [iner, and re-evaluate or eliminate the excavation of sludge. The basic design of the prairie habitat and
wetland area would remain similar to Alternative 5. Implementation of institutional controls and groundwater
monitoring would be consistent With those activities presented in Alternative 5.

At present. the physical construction of the wetlands, including site mobilization and demobilization,
would require about 36 months. Total time Of installation, including engineering and administrative requirements
upon authorization, is 48 months. Construction activities should begin when inclement weather would not

adversely impact the installation.

The 30-year present worth cost for Alternative 5A is $9,660,000. The capital costs are $9,957,000, and
30-year O&M costs are $3,734,000.

7.9 ALTERNATIVE 6: EXCAVATION, DEWATERING, AND DISPOSAL

Alternative 6 would require excavation of approximately 295,000 yd* of lime sludge. Following
excavation, the sludge would be dewatered and transported in a covered vehicle to an appropriate landfil. The
dikes forming the lagoon boundaries would be demolished following excavanon of the sludge, and the enare
lagoon area would be graded to an approximate prelagoon topography and hydroseeded. No groundwater
monitoring would be performed in this alternative because all contaminant sources would he removed from the
area.

The existence and location of alt utlities would require confirmation prior to initiation of excavation. The
physical excavation and disposal of all the contaminated sludge at X-611A would require about 53 months
(including mobilization and demobilization) to complete. Total time of implementation upon authorization is 65
months. This includes engineering design and institutional and administrative requirements.

The 30-year present worth cost for Alternative 6 is $149,507,000. The capital costs are $173,940,000.

No operation or monitoring costs were reflected in this alternative because all contaminant sources would be
removed from the area.
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7.10 ALTERNATIVES: INSITU SOLIDIFICATION/STABILIZATION

This alternative USes an in sitw process of mixing reagents with the lime sludge t0 produce a
"solidified” product. Solidificaton/swbilizadon is a commercially available technology in which contaminants
in a substrate (i.e., Soil, sludge, etc.) are chemically fixed when mixed with water and a hinder (e.g., lime
fly ash, pozzolan, or Pordand cement). Mixirg would be completed using augers/mixers. The treated sludge

would then harden into a solidified mass resistant to leaching.

Solidification/stabilization would increase the volume of treated sludge 10to 30 percent. A 30 percent
increase was used for estimation purposes. The excess volume of solidified sludge would be disposed of in
an appropriate landfill meeting RCRA Subtitle D requirements, state solid waste laws, and applicable local

ordinances.

Dewatering of the lagoons and the sludge may be necessary. Wastewater generated from the
dewatering process would be treated, as necessary. Areas of elevated chromium and PCBs would ke removed
befare solidification. The final surface elevation would be graded and a topsoil/vegetative cover installed.

Groundwater would be monitored semiannually. An annual report would be prepared summarizing
all field activities and analytical data. Evaluation of the environmental monitoring program would be
conducted every 5 years to determine remediation needs and/or needs for continued monitoring.

In sita solidification/swbilizadon of e three lagoons including mobilization and demobilization,
excluding the physical/treambiiity studies, would require zbout 66 months. Total time of installation, including

engineering design, institutional and administrative requirements, and physical/treatability studies, is 73
months.

The total present warth cost for Alternative 8 is 351,838 000. The capital costs are $59,491,000, and
the 30-year O&M costsare $2,350,000.

7.11 MAJOR ARARs FOR THE X-611A LIME SLUDGE LAGOONS

Applicable, Relevant and Appropriate Requirements {ARARs} are defined as follows:
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Applicable requirements are cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or giate
law that specifically address a hazardous substance, pollutant, contaminant, remedial acrion,
locadon, or other circumsiance at a CERCLA site.

Relevant and appropriate requirements are cleanup standards, standards of contrai, and other
substantive environmental protection requirements, criteria, or limitagons prorulgated under
federal or stz law that, while not "applicable” to a hazardous substance, palluznt, contaminant,
remedial acnon, location, or other circumsrance at a CERCLA sire, address problemns Of
situationssufficiently similar to those encountered at the CERCLA site that their use is well suited
to the particular site.

To Be Considered (TBC} criteria is a category that includes non-promulgated criteria, advisories,
and guidance issued by federal or state gavernment that are not legally binding and do not have
the stuatus Of potential ARARs. However, pertinent TBCs will be considered along with the
ARARs in determining the necessary level of cleanup or technology requirements.

ARARSs are divided into three categories:

Chemical-specific ARARs are usually health- or risk-based pumerical values or methodologies
used to determine acceptable concentrations of chemicals that may be fourd in or discharged to
the environment je.g., maximum conaminant levels (MCLs) that establish safe levels in drinking

water].

Action-specific ARARs are usually technology- or activity-based requirements of limimtons on
acdons or conditions involving special substances.

Location-specific ARARs restrict actions or conmmnant concentrations in cermin environmentaljy
sensitive areas. Exampies Of areas reguiated under various federal laws include floodplains,
wedands, ad locations where endangered species or historically significant cuttural resources are
present.

ARARs considered for the remedial alternatives at the X-611A SWMU include federal and state laws,
regulations, and guidance and U.S. DOE Orders.
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No Action Alternative - All major ARARs apply t the no action alternative. A no-action decision
can only be made when no remedial action is necessary because the site is already protective of human health

and the environment and complies with ARARs.

Chemical-Specific ARARs/TBCs - Remedial alternatives 2, 3, 3A, 3B, 4, 3, 5A, 6, and 8 must all
meet the chemical-specific ARARs associated with potential releases to surface water and groundwater. These
ARARs include federal and any more stringent state non-zero maximum contaminant level goals (MCLGs)
and MCLs for drinking water; the Chio Water Quality Criteria for surface water and the National Pollutant

Discharge Elimination System (NPDES) discharge limits.

Action-Specific ARARs/TBCs - Remedial alternatives 3, 3A, 4, 5, 5A, 6 and 8 include excavation
or partial excavation and disposal. These alternatives must meet those requirements that deal with solid waste
disposal and with the potential release of fugitive dust to the ambient air. These ARARs include Ohio solid
waste requirernents which limit solid waste placement and establish requirements for the proper operation and
maintenance of the unit, the National Ambient Air Quality Standards and the Ohio Air Toxics Policy for air
pollutants. Those alternatives that include environmental monitoring must meet ARARSs associated with
environmental sampling and analysis.

Location-Specific ARARS/TBCs - All remedial alternatives must meet location-specific requirements
associated WIth the National Historical Preservation Act, the Archeological and Historic Preservation Act, the
Endangered Species Act, and the Fish and Wildlife Coordination Act.

8.0 SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES

In selecting the remedial alternative, Ohio EPA and U.S. EPA evaluated each alternatve using the
fotlowing criteria, noting how the preferredalternative compares to the other alternatives under consideration.
The following are the EFA evaluation criteria.

(1) Overall protection of human health and the environment 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.

(2) Compliance with ARARs addresses whether or not a remedy will meet all of the applicable state,
federal, and local environmental statutes.
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(3) Long-termeffectiveness and permanence refers to the ability of a remedy 10 maintain reliable
protection of human health and the environment over time once cleanup goals have been met.

(4) Reduction oF toxicity, mobility, or volume through treatment is the anticipated performance
of the treamment technologies to yield a permanent solution. This includes the ability of the
selectedalternative to reduce the toxic characteristics of the conmminaznts of concern or remove
the quantities of those conmminants to an acceptable risk concentration or regulatory limitand/or
decrease the ability of the contaminants to migrate through the environment.

(5) 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.

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

(7) Cost includes capital and operation and maintenance costs.

(8) Community acceptance is assessed in this decision document following review of the public
comments received on the Quadrant IV RFI Draft Report and the Preferred Plan (Ohio EPA and
U.S. EPA, 1995).

Ohio EPA and U.S. EPA evaluated each alternative using the above eight criteria. The following
discussion summarizes the compliance of the alternadves with these criteria. The first two criteria, overall
pmtecdon of human health and the environment and compliance with ARARs, are the threshold criteria that
rmust be satisfied in order for an alternative to be eligible for selecdon as the preferred remedial alternative.

X.I OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternatives 1 and 2 are not protective of human health and the environment because no sail cover
would he constructed to prevent possible exposure and the dikes could deteriorate over time resulting in a
release of sludge into Little Beaver Creek.

Alternatives3, 3A, 4, and 5 provide protection by excavating sludge containing PCBs and disposing
of it in a secure landfill, thereby decreasing the likelihood of exposure. Alternatives 3B and 5A provide
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protection by reducing exposure of humans and biota 1 underlying contaminated sludge: however, Alternatives
3 and 3B would permanently displace existing habitat for environmenta! aquatic receptors.

Alternative 6 provides protection of human health and the environment by disposing of the sludge in
a secure disposal facility. Alternative 8 provides protection by reducing mobility of the contaminants through
reatment Of the shidge, resulting in a decreased ability for exposure and possible future migranon of the siudge
to surface water.

8.2 COMPLIANCE WITH ALL STATE, FEDERAL, AND LOCAL LAWS AND REGULATIONS

Selected remedial actions on the U.S. DOE site must comply wiith applicable federal, state, and local
Jaws and regulations. Examples of these include, but are not limited to, the following: Ciean Air Act, Toxic
Substances Control Act, Safe Drinking Water Act, Clean Water Act, RCRA, Ohio Revised Code (ORC) 6111,
ORC 3734, and Ohio Administrative Code (OAC) 3745. CERCLA requires that remedial actions meet the
ARARSs of all environmentz! laws and regulations. CERCLA §121 provides that under certain circumstances
an otherwise applicable or relevant and appropriate requirement may be waived. A waiver must be invoked
for each ARAR that Will not be attained or exceeded. The circumstances under which each waiver might be
invoked are listed below:

Interim Measures - The remedial action selecied is only part of a total remedial action that will
attain such level or standard of control when completed. (CERCLA §121(d){4){A))

Gireater Risk to Health and the Environment - Comptiance with such requirement at the facility
will result in greawer risk to human health and the environment than alternative cptions.
(CERCLA §121(d)4XB).)

Technicat Impracticability - Compliance with such requirement is technically impracticable from
an engineering perspective. (CERCLA $121(d)(4)(C).)

Equivalent Standard of Performance . The remedial action selected will attain a standard of
performance that is equivalent to that required under the otherwise applicable standard,
requirement, criteria, or limitation , through use of another method or approach. (CERCLA

§121(@)(3XD).)

Inconsistent Application of State Requirements - With respect o a State saandard, requirement,
criteria, or limitation, the State has not consistently applied (or demonstrated the intention to
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consistenfly apply) the standard, requirement, criteria, Or limitation in similar circumstances at 1054

other remedial actions. (CERCLA §121{d){4}E).) 1055

Fund Balancing - In the case of a remedial acton 10 be undertaken solely under section 104 using 1036

the Fund, selection of a remedial action that attains such level or standard of controi will not 1057

provide a balance between the need for protection of public health and welfare and the 05w
environment at the facility under consideration, and the availability of amoun:s from the Fund 1o 1059

respond to other sites which present or may present a threat to public health or welfare or the 1060
environment, tking into consideration the relative immediacy of such threats. (CERCLA 1081
sI21(d}4XE}) 1062

The selected remedy for the X-611A Lime Sludge Lagoon meets all ARARs; therefore, an ARAR 1063

waiver will not be required. ross
8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE toes

Alternative 6 {excavation and disposal) was expected lo provide a comparatively higher degree of long-

term permanence than the remaining altematives because removal of sludge and disposal into a secured landfill 1067
would provide greater protection against unintended releases and migration of sludge. Alternative 8 (in sim 1068
solidification) also was expected to provide a great degree of long-term permanence because the sludge would 1060
be solidified to prevent potential migration of COCxs to groundwatér 6F surfacé water (although leachability 1o
testing has demonstrated that the sludge is not amenable to leaching; treatment is assumed to further reduce 1ot
the probability of this occurring in the funire). 1om

The next level of long-term effectiveness was provided by Alternatves 3 and 3B which minimized or 101
eliminated the ponding of wafer on the soil cover over the north and middle lagoon areas. Although the 1974
amount of future surface water ponding was estimated to be small, a greater probability for failure of the soil 1075
cover and/or migranen Of sludege was considered likely with those alternatives that allowed sigmificant w075
accnmufanon of surface water on the iagoons (Alternatives 3A, 4, 3, and 5A). Potental failure of the dikes Wt
could be caused by increased activity from mammals arracted to the water (=.g., muskrat., beaver) and an e
increased probability for erosion of sludge would exist if prolonged surface water flow should occur {e.g., 1o
washout during heavy rains). Although these alternatives may require additional maintenance. they would 100
retain the habitat for aquatic species. o1
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Alternative 2 was estimated to provide the next level of long-term effectiveness and permanence.
Alternative 2 would control access to the impoundments through installation of signs and fencing, but does not
address the potential for migration of sludge beyond the SWMU boundaries. The success of Alternan’ve 2
would be largely dependent on maintenance of the institutional controls and continued ownership of PORTS
by U.S. DOE. Because continued U.S. DOE ownership cannot be assured, Alternative 2 was not considered
to provide a high degree of permanence. Alternative 1 was estimated to be the least effective alternatdve
because no action would be taken to prevent exposure to, or migration of the slndge.

8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Alternative 8 would reduce the mobility of contaminants through solidification of the sludge; however,
there would be a volume increase from the solidification process. None of the other alternatives would
actively reduce toxicity, mobility, or volume through treatment. As previously stated, leachability tests
indicate that the sludge would not leach contaminants even if left untreated.

8.5 SHORT-TERM EFFECTIVENESS

Alternatives 2 and 3B are expected to provide the greatest degree of short-term effectiveness because
they minimize the disturbance or removal of sludge and require the least amount of time to implement (6
months and 43 months, respectively). Alternatives 3, 3A, 4, 5, 5A, and 6 ail involve some level of sludge

excavation and are expected to increase, respectively, in short-term risk of exposure to COCs: however, these

risks could be easily managed through appropriate controls and procedures. Alternative 8, in situ treatment,
was expected 10 increase the potential for exposure to contaminated sludge during the solidification process
and, theretore, was considered to have a lower level of short-term effectiveness. Alternative 6 was expected
to provide the lowest level of short-term effectiveness because the complete excavation of sludge was likely
to cause the greatest increase in risk of exposure to contaminants. The time required for each altermative to

achieve protection is shown (in ascending order) in Table 8.1.
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consistently apply) the standard, requirement, criteria, or limitation in snmllar circumstances at 1034

other remedial actions. (CERCLA §121(d)(4)(E).) 1055

Fund Balancing - In the case of a remedial action to be undertaken solely under section 104 using 1056

the Fund, selection of a remedial action that atmins such level or standard of control will not 1057

provide a balance between the need for protection of public health and welfare and the 1038
environment at the facility under consideration, and the availability of amounts from the Fund 1o 1059

respond to other sites which present or may present a threat to public health or welfare or the 1060
environment, aking into consideration the relative immediacy of such threats. (CERCLA 101
§I121{d(4)(F).) 102

The selected remedy for the X-611A Lime Sludge Lagoon meets all ARARs; therefore, an ARAR 1063.

waiver will not be required. f04
8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE 1065

Alternative 6 (excavation and disposal) was expected to provide a comparatively higher degree of long-

term permanence than the remaining alternatives because removal of sludge and disposal into a secured landfill 1087
would provide greater protection against unintended releases and migration of sludge. Alternative 8 (in situ e
solidification) also was expected to provide a great degree of long-term permanence because the slud e would 1069
be solidified to prevent potential migration of COCs to groundwat#r 6 surface water (although leachability 1070
testing has demonstrated that the sludge is not amenable to leaching; treatment is assumed to further reduce w1
the probability of this oceurring in the funure). 1072

The next level of long-term effecuveness was provided by Alternatives 3 and 3B which minimized or 1073
eliminated the ponding of water on the soil cover over the north 2nd middle lagoon areas. Although the 1074
amount of future surface water ponding was estimated to be small, a greater probability for failure of the soil 1075
cover and/or migration of sludge was considered likely with those alternatives that allowed sigmificant tazs
accumuiation of surface water on the jagoons {Ahernatves 3A, 3, 3, and SA). Potentai failure of the dikes war7
could be caused by increased activity from mammals attracted to the water (e.g., muskrats, beaver) and an 1078
increased probability for erosion of sludge would exist if prolonged surface water flow should occur (e.g., 1079
washout during heavy rains). Although these alternatives may require additional maintenance, they would 1080
retain the habitat for aquatic species. 1081
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Table 8.1

IMPLEMENTATION TIMES

Implementation Time

Alternative Required (months)
2 6
3, 3A, 3B 43
S, 5A 48
2 54
6 65
8 78

8.6 IMPLEMENT ABILITY

s S N Y st s+ T A s i e - e

tias

1104

ho?

o=

Hig
i
2
s

14

1115

[$11

Lrrs
1tte
be

[RF3

1124
tizs

1126

1128
119
t130
1131

13z



Portsmouth Gaseoys Diffusion Plant
Decision Document for the X-611A SWMU
June 1956
Alternative 3, at $5.090 million; Alternative 3A, a modification of Alternative 3, at $4.876 million; and

Alternative 2 at $1.075 million.

8.8 COMMUNITY ACCEPTANCE

The Ohio EPA and the U.S. EPA presented the preferred pian to the public in a meeting held on
February 6, 1996. Following the meeting there was a 38 day public comment period. During the meeting
and the subsequent comment period the agencies received no opposition to the preferred plan.

9.0. THE SELECTED REMEDY

Based on a comparative analysis of the alternatives presented in the X-6774 Draft CAS/CHS Report
(DOE 1994c), the Ohio EPA and U.S. EPA selected Alternative 3B. This alternative achieves protection of
human health and the environment, reflects the best balance of the evaluation criteria, will achieve restoration
and enhancement of the area, and is cost-effective.

The selected remedy addresses sludge contaminated with beryllium, chromium, and PCRs at
concentrations that, in the X-611A lagoon's present condition, present an unacceptable risk to human health
and the environment. The selected remedy achieves remedial goals for human health and the environment by
eliminating exposure pathways to COCs within the sludge: ) o

Alternative 3B includes installation of a minimum 2-ft-thick sloped soil cover over the north and
middle lagoons. This soil cover will be sloped to divert water off of the surface of the north and middle
lagoons, thereby minimizing the likelihood that animals generally attractsd to water (such as muskrats or
turtles) will frequent the area. A 2-ft-thick soil cover will be placed over the south lagoon with the expectation
that shallow water will accumulate on a portion of the south lagoon surface.

Following instailation of the soii cover, prairie styie vegetation will he planted on the nocth and middie
lagoons, and vegetation that grows in wetter areas will be planted on the south lagoon. Surface drainage from
the north and middle lagoons will flow into the south lagoon or into a low-lying bermed area north of the

lagoons.
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A soil berm will be constructed outside the northern boundary of the north lagoon to allow shaliow
accumnulation of water in this low-lying area. No sludge is present in this area and no waste was previously

comments on the selected remedy.

Alternative 3B does not include excavation of any sludge and eliminates mandatory installation of a
geotextile filter fabric. However, material may be installed, if required, to facilitate remedial etforts by
increasing the stability of the sludge and to prevent mixing of the sludge and cover material.

Surface water that currently covers large portions of all three lagoons will be removed. Wastewater
generated from surface dewatering will be collected and analyzed to evaluate compliance with NPDES permit
requirements. If the analyses indicate that the wastewater violates NPDES requirements, then the discharge
may be temporarily suspended until a method to achieve compliance with NPDES requirements is identified.
A bench-scale study may be hecessary to determune an adequate wastewater treamment technology.

Maintenance and monoring programs will be established to ensure the integrity of the soil cover and
berms and to maintin appropriate prairie habitat. During the first year afier construcnon, at a minimum,
monthly inspections of the lagoon dikes and adjacent bermed areas will be conducted. Maintenance of the
prairie ecosystem rmay include burning or mowing of grasses and plants.  An evaluation and Ieport that
addresses the effectiveness of the remedial acton and Ionitoring procedures wiil be conducted no less than
every 5 years based on the establishment of the prairie habitat and biota,

The groundwater monioring program will include semianmual sampling and analysis of groundwater
collected from wells surrounding the fagoons. The groundwater will be analyzed for COCs associated with
the X-611A SWMU. If COCs are detectzd in the groundwater at jevels that are determined to be a thirear 0
human health or the environment, they will be addressed as part of the Quadrant IV remedial acdon. A report
presenting the groundwater monitoring results will be prepared and submitted to Ohio EPA and U.S. EPA

annually.

This alternative complies with all state and federal regulations. No known local regulations exist that
would be violated by this alternative. The remedy is implememable using currenty available construction

a1

1157

1159
1140
1161

f162

1184

1165
1166

1167

1168
&

Hnr

nm
1130
HEl
118z
1183

1184

1185

1186



Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

technologies, will be effective in the long term by containing the sludge and isolating it from the environment,
and will be effective in the short term through careful construction practices and isolation of the area.

Although the CMS lisis the total time required for installation as 31 months (43 months including
engineering and administrative requirements), this tme will be shortened. Implementaton of Alternative 3B
will require a total capital expenditure of $4.730 million and a totai operation and maintenance investment of
$2.779 million (adjusted dollar value for years 1-30). The additional cost of berm construction is estimated
to be $200,000 or less. The toml 1995 present worth for Alternadve 3B is $5.090 million.

Alternative 3B provides the best balance between overall risk reduction (both human health and
ecological risks), restoration of the X-611A area, and cost. Since X-611A currently functions as a semi-
aquatic environment, the selected alternative most effectively meets the protectiveness criteria for existing

receptors, while considering the remaining evaluation criteria, including cost.

10.0 STATUTORY DETERMINATIONS

Under CERCLA Section 121, selected remedies must be protective of human health and the
environment, comply with ARARs (unless a waiver is justified), be cost-effective, and use permanent solutions
and alternative treatment technologies or resource recovery technologies to the maximum extent practicable.
In addition, CERCLA includes a preference for remedies that use reatments that permanently and significantly
reduce the tgx.icity, mobility, or volume through treatment of hazardous wastes as their principal element.
Under RCRA general standards for corrective measures must provide overall protection of human heatth and
the environment, attain media cleanup standards, controt the sources of releases and comply with standards

for management of wastes. The following sectons discuss how the selected remedy meets these statutory

requirements.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Upon completion, the selected remedy will be protective of human. health and the environment by
eliminating the relevant exposure pathways. Remedial objectives will be satisfied by eliminating exposure
pathways rather than achieving numerical cleanup levels. Ingestion and dermal exposure are the most probable
routes of exposure if the sludge impoundments are left in their current state. The remedy is implementable

using currently available construction technologies, will be effective in the long term by containing the siudge
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and isolating it from the environment, and will be effective in the short term through carefiy construction

practices and isolation of the area,

10.2.1 Chemical-§ pecific ARARs

Chemicai-specific ARARSs were evaluated 1o identify each environmental jaw or regulation applicable
1o the types of contaminants found at the X-6114A lagoons.

1he Safe Drinking Warer Acy establishes MCLs and MCL £oais for pollutanrs in arinking water.
These requirements wouid be appiicable for MOMOTing contaminans potentially found in
Broundwater beneath X-611A.

SDWA MCL. for beryliium (0.004 mg/L) in groundwater

SDWA MCL. for PCBs (0.0005 mg/L) in groundwater

SDWA MCL for chromium (0. | mg/L) in groundwater

L 43

1214

1213

1218

217

1212

219

a7

1238

139

4240

T4



Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU

June 1996
NPDES daily concentration of total suspended solids (TSS) for Qutfalls 006 and 007: 45 ppm 120
NPDES 30-day TSS concentration for Qutfalls 006 and 007: 30 ppm 1244
NPDES daily TSS concentration for Outfall 008: 15 ppm 1245
NPDES 30-day TSS concentration for Outfzll 008: 10 ppm - no limits for rainfall events 1246
NPDES concentration for PCBs: pondetectable in all outfalls 1247
The Clean Air Act 12
- The Sate Implemenzton Plan for particulate matter requires that visible particulate emissions 129
not exceed 20 percent opacity as a 3-mimute average and prohibits the significant and 125
avoidable degradaton of air quality where presently existing air quality is equal or better than 25t
that required by the National Ambient Air Quality Standards. These requirements are 12
applicable for the release of fugitive dust from X-611A capping activities. 1253
10.2.2 Action-Specific ARARs Jass
Action-specific ARARs were evaluated to identify each environmental law or regulation applicable 1255
to the types of actions taken at the X-611A Lime Sludge Lagoons. 1256
Ohio Dam Safery Laws and Division of Water Administrative Rules established requirements 1257
specific to dams, including predesign specifications, monitoring requirements, and maintenance 1236
and operating requirements. These requirements apply to the safety and long-term stability of the 1259
dikes that surround the lagoons for the chosen remedy. 1240
The Resource Conservarion and Recoverv Acr 181
RCRA specifies locaton, design, constucton, operation, maintenance, and closure e
requirements for Jandfills and surface impoundments and restricts the type of waste that may 1262
be diSpOSCd of. ’ 124
10.2.3 Location-Specific ARARs ‘ '
Location-specific ARARs were evaluated to identify each environmental law or regulation applicable 1260

to the location of the X-611A Lime Sludge Lagoons. i~
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The National Historic Preservation Act requires federal agencies to take into account the effect
of any federally-assisted undertaking on any district, site, building, structure, or object that is
included in or eligible for inclusion in the National Register of Historic Places. The Historic
Sues, Objects, and Antiguities Act requires federal agencies to consider the existence and location
of landmarks on the National Registry of Nawral Landmarks to avoid adverse Impacts on each
landmark. No adverse impacts to buildings or structures of potential historical significance or
registered Jandmarks are anticipated trom the remedial action.

The Archaeological and Historic Preservation Act requires that data recovery and preservation
activities be conducted to prevent prehistoric, historical, or archaeological data from being
destroyed as a result of a federal activity. The drchaeological Resources Protection Act requires
a permit for excavation or removal of any archaeological resources on federal lands, These
requirements are considered applicable to the remedial action. U.S. DOE has conducted
consultations with the State Historic Preservation Office which indicates that no adverse impacts
to archaeological or historic resources are anticipated from the remedial action.

The Fish and Wildlife Coordination Act requires consultation when a federal agency proposes or
authorizes any modification of any stream or other water body, and adequate provisions for
protection of fish and wildlife resources. This requirement is considered applicable to the
remedial action. U.S. DOE has conducted appropriate consuitation with the Fish and Wildlife
Service. The X-611A Lime Sludge Lagoon remedy is not anticipated to result in any significant
stream modification or adverse impacts o fish and wildlife.

The Endangered Species Act requures that federai agencies ensure that any action authorized,
funded, or carried out by the agency is not likety to Jeopardize the continued existence of any

threatened or endangered species or destroy or adversely modify any critical habitat. This.

requirement is considered applicable to the remedial action. U.S. DOE consuited with the Fish
and Wildlife Service and determined that no threatened or endangered species or critical habitats

would be adversely impacted by the remedy.

Ohio State Implementation Plan requires prior authorization for open burning within unrestricted
areas, This requirement is considered applicable because open burning will be used for wildlife

management practices.
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10.3 COST EFFECTIVENESS

The selected remedy is cost-effective because the overall effectiveness of the selected remedy is
proportional to 1ts cost. As a comparison, Alternatives 6 and 8 are not cost-effective because their overall
effectiveness is not proportiomal to their high costs. The total present worth cost for Altermative 3B is
$5,090,000. The capital costs are $4,730,000, and the 30-year O&M costs are $2,779,000.

10.4 USE OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT TECHNOLOGIES
TO THE MAXIMUM EXTENT PRACTICABLE

Treatment of the X-611A sludge is not practicable because of the large surface area and substantial
quantity of sludge present in the lagoons. However, with proper maintenance, the engineered soil cover will
provide permanence and long-term effectiveness by eliminating the potential for ingestion or direct exposure

of human or ecological receptors to COCs.

10.5 PREFERENCE FOR TREATMENT AS A PRINCIPLE ELEMENT

Treatment of the X-611A sludge (approximately 295,000 yd’) was not considered practicable because
of the large surface area and substantial quantity present within the lagoons. Consequently, this remedy does

not satisfy the suatutory preference for treatment as a principle element.

10.6 SOURCE CONTROL

Leachability tests conducted at X-611A indicated that the studge would not leach contaminants even
if left untreated. Implementation of the soil cover will proect human health and the environment by
eliminating exposure pathiways and controlling the source of potental releases from the SWMU. The toxicity
and volume of the sludge will not be effected by tus remedy; however, the mobiiity of contaminants contained
within the sludge is expected to be reduced by limiting infiltration and potential contaminant transport from

surface water runoff.
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Standards relating to media cleanup levels are not considered a
Remedial objectives will be satisfied by eliminating exposure
levels.

I3

pplicable 10 the selected remedy.
pathways rather than achieving mimerical cleanup

10.8 COMPLIANCE WITH STANDARDS FOR MANAGEMENT OF WASTES

Standards relating to management of waste are not considered
intrusive methods will be utilized to isolate contaminants in
removed from the SWMU.

1324

applicable to the selected remedy. Non-

1325
place; consequently no waste is expected to be

1327

1326
1L.0 DOCUMENTATION OF SIGNIFICANT CHANGES

No significant changes were made to the selected remed
preferred plan issued by U.S. EPA and Ohio EPA.

1328
y from the preferred remedy presented in the

12.0. MINOR CHANGES

The implemenaton time ror the selected remedy wiil be shortened.
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Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

1.0 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD

1.1 Overview

This responsivencss summary has been prepared to respond to each of the significant comments, criticisms, and
new data submitted in written or oral presentations on the preferred plan for the X-611A Lime Sludge Lagoons
and is intended to be consistent with Sections 113 &) (2) (B) (v} and 117(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 tequires that the Agency(S) respond "...
to each of the significant comments, criticisms, and new data submitted in written or oral presentations” on the
preferred plan. Numerous comments were made during the public comment period that do not pertain to the
proposed remedial action at the %-611A Lime Sludge Lagoons. These comments were not addressed in this
responsiveness summary. Attempts will be made to address all comments and concerns not specific to the X-
611A Lime Sludge Lagoons by communicating with the public in future public informational/update meetings
and during site visits where Ohio EPA and/or U.S. EPA representatives are present.

The administrative record index for the DOE site which includes the RCRA Facility Investigation (RFI), the
Cleahup Alternatives Study/Corrective Measures Study (CAS/CMS) and the Preferred Plan is available to the
public at the Environmental Information Center located in Waverly, Ohio. The first draft of the RFT was
submitted to Ohio EPA and 15.S. EPA on August 27, 1993. The CAS/CMS was submitted on July 13, 1994, and
a public notice alerting the public of their opportunity to comment on the preferred plan was placed in the
Waverly Watchman and the Portsmouth Times on January 2, 1996. The public comment period closed on
March 15, 1996. A public meeting to discuss the preferred plans was held on February 6, 1996 at the Vern Riffe
Vocationa! School near the U.S. DOE plant.

1.2 Summary of Significant Comments
The public comments regarding the U.S. DOE site are organized into the following categories:
(1) Summary of comments and Agency responses (o citizens regarding the preferred plan;

(2) Summary of comments from U.S. DOE and Apency responses.
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Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

COMMENTS FROM THE COMMUNITY

One commenter noted that the preferred alternative balances costs with the protection of human health
and the environment. The commenter further noted the community acceptance of "cost” versus "benefit”
would appear to be an important component of the Agencies decision to implement this alternative.

The Ohio EPA Response: Ohio EPA agrees with this statement. Remedial action decisions place

primary emphasis on the protection of human health and the environment. Cost is always considered,
but is done so after remediation goals are established for the protection of human health and the
environment. The remedial alternative that is protective, complies with ARARs, and is cost-effective
is selected. Cost-effectiveness, as stated in the NCP, is determined by evaluating the overall
effectiveness of an alternative and then assessing the cost of the alternative to ensure that the cost 1s

proportional to the overall effectiveness.

The same commenter asked if the Agencies could directly involve two or three members of the public

in monitoring the effectiveness of the preferred altemnative.

The Ohio EPA Response: The Ohio EPA and the U.S. EPA are willing to involve the public in the
remedial process. As needed, the Agencies are willing to meet with the public to discuss the progress
and any problems noted with the ongoing remediation at this SWMU. The public is encouraged to meet

with Agency representatives to discuss their concerns regarding this project. However, the Agencies are
unable to provide training and education regarding the remedial process, sampling techniques, as well
as health and safety procedures for monitoring the cleanup for this site. All data collected dunng the
remedial process and subsequent operation and maintenance of this SWMU and others on site will be
made available to the public. The Agencies are willing to discuss the data with the public and provide

any interpretation of the results.

Currently, the U.S. DOE conducts stakeholders meetings to discuss the potential future uses of this site.
Discussions regarding potential cleanup alternatives and remedial goals may be incorporated into these
meetings. The remedial goals selected for this site may influence the potential future use and therefore,

may be appropriate for discussion among the stakeholders.

The same commenter asked if wildlife could be monitored at this SWMU at the completion of the

remediation. The monitoring should include aquatic as well as other species.
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Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

The commenter asked if rather than create a habitat that js attractive to water fowl, if a soil cover could
be placed on the lagoon to minimize contact with the lime sludge.

The commenter wished to know what means wil] be used to limit exposure to nearby residents or
intruders.

The same commenter wished to know how long the Agencies planned to monitor the SWMU as well as
how long will the SWMU present a risk to human health.

completion of the remedy discussing all sampling results and opcration and maintenance procedures.
The report will be updated on a periodic basis after the first submittal. The NCP states if 2 remedial
action is selected that results in hazardous substances remaining at the site above levels that allow for
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Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

unlimited use and unrestricted exposure, the action shall be reviewed no less than every five years after
initiation of the selected remedial action. Since this is the case at X-611A, it is expected that at no less
than every five years a review of the success of the remedy will evaluated. The Agencies may consider
monitoring the progress of the prairie habitat to determine its success on a yearly basis after the prairie
has become established.

Upon completion of the remedial altemnative all pathways of exposure shall be eliminated, therefore,
greatly reducing potential risk to any intruder. The option selected is a containment option and therefore
the toxicity and the volume of the waste will not be reduced. The U.S. DOE will place a deed restriction
on this SWMU, notifying any potential future occupant that the waste has remained in place and that
removal of and disruption of the soil cover is prohibifcd. 1t is expected that the U.S. DOE or a branch
of the federal government will own the property and be responsible for the operation and maintenance
of the SWMU for the next 30 years.

One commenter asked if Beryllium is very toxic to humans.

The Qhio EPA Response: Beryllium, under elevated dose and exposure scenarios, has the potential

to produce adverse effects to humans. The Beryllium detected in the sludge was considered a
contaminant of concern because it exceeded the risk based cntena developed in the RFL. The nsk
assessment scenario developed for the site assumes "reasonable maximum” exposure to a potential
future resident. The scenario assumes that the potential future resident would come into direct contact
with the contarninants in the sludge every day for 70 years. The risk assessment is then developed based
on ingestion, inhalation, and dermal contact. Therefore, based on these assumptions Beryllium was
determined to be a contaminant of concern. {Please refer to Section 6 of the QIV RFI for a detailed

description of the risk assessment.)

In order to eliminate contact with the Beryllium in the sludge, a soil cover of 2 to 10 feet will be placed
on the sludge The selected remedial alternative will eliminate pathways of exposure, minimizing risk

to human health and ecological receptors.

The same commenter wanted to know why "some data was not appropriate for certain exposure

pathways and why this data was excluded.”

The Ohio EPA Response: Pages 9 and 10 of the Preferred Plan explain that some data collected dunng
the RFI was excluded. For instance, soil data greater than 10 feet would not be expected to be available

for ingestion by children or adults and is only a threat to ground water contamination. This data was
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Portsmouth Gascous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

therefore not used during the development of the risk assessment. For dcvelo'pmcnt of nisk assessments,
soil data collected from a depth of 10 feet or greater is commonly eliminated from use in the Ingestion
pathway. The risk assessment scenario presented in the text correctly assumed that it was highly unlikely
for a future resident to come into contact with the contaminants below 10 feet in the sludge even though
it was assumed that a potential future residence was placed directly on the sludge in the lagoons,
Therefore, based on the assumptions made during the development of the risk assessment which depicts
a "reasonable maximum" scenario (i.e. the lime sludge lagoons would remain uncovered and access
would be unrestricted), it is appropnate to eliminate certain pathways from consideration,

The same commenter wished an explanation of why certain exposures were assumed and what is meant
in the Preferred Plan by stating that "Exposures were assumed to result from contaminants that could
potentially migrate off site.”

The Ohio EPA Response: The risk assessments are developed using conservative estimates to

determine the potential risks to human health and the environment. In this instance, it was assumed that
the U.S. DOE no longer controlled access to the site in the future. Access to the lagoons would be
unlimited and a potential resident would live directly on the sludge in the lagoons. The assumptions are
important for the development of the reasonable maximum exposure (RME) scenario. This scenario
1s a conservative estimate of risk. Therefore, if it is assumed that no future controls are placed on access
to the site and the lagoons are not remediated, it may be likely that contaminants could migrate from the
unit either through dike failure or human intervention.

The same commenter asked why the gross alpha activity, elevated levels of arsenic, and vinyl chloride
although detected in ground water are not believed to be from the X-611A Lime Shidge Lagoons.

The Ohio EPA Response: Arsenic has not been detected in the lime shudge and has not been identified
as a contaminant of concern. The gross alpha activity is believed not to be associated with the X-611A

Lime Studge Lagoons. It is believed that the elevated gross alpha activity detected in the groundwater
is due to natural sources of uranium found in the shale and soils at this site. Due to the method in which
the Gallia groundwater was sampled (i.c. with bailers), particles of shale and clay were included.
Therefore, the concentration of inorganics, gross alpha and gross beta detected in the groundwater
samples may be elevated due to the turbidity of the sample collected. The U.S. DOE is conducting an
extensive background study to determine the concentration of inorganics and gross alpha and gross beta

activity which may be naturally associated with the site,
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Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996

The vinyl chloride is believed to be associated with the X-701B plume in Quadrant II of the site.
Elevated levels of organics such as TCE have been detected at the unit and the plume had migrated
considerably prior to the installation of a trench developed to contain the ground water plume at X-701B
SWMU. Ground water will continue to be monitored as part of the operation and maintenance plan for
the SWMU to ensure that no contaminants of concern are affecting the ground water.

The same commenter asked where to find the additional studies the U.S. DOE used to determine if the

contaminants in the sludge were affecting the ground water.

The Ohio EPA Response: The information is located as an Appendix in the X-611A CAS/CMS
Report approved of by the OEPA in December 14, 1995,

The same commenter wished to know if the Agencies considered Little Beaver Creek off site.

The Ohio EPA Response: Little Beaver Creek i1s within the U.S. DOE Reservation and therefore
unauthorized access to the creek 15 prohibited. The U.S. DOE security monitors the reservation to

prevent trespassers from entenng the site. However, the creek is considered waters of the State and is

governed by all the rules and regulations as stated in ORC 6111,

There are several NPDES outfalls which discharge to the creek from various units at the site. The U.S.
DOE and USEC (United States Enrichment Corporation) must report any viclations of the permitted
discharge limits to the Ohio EPA. Little Beaver Creek has been evaluated by the Ohio EPA. The reports

are available at the

Environmental Information Center
505 West Emmitt Street, Suite 3
Waverly, Ohio, 45690

or by contacting

Maria Galanti, Site Coordinator
Chio EPA - SEDO

2193 Front Street

Logan, Ohio 43138
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Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
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COMMENTS FROM U.S. DOE;

The U.S. DOE stated "On November 16, 1995, the Army Corps of Engineers verified the presence of a
Jurisdictional wetland on the south side of the X-611A south lagoon. 1t is therefore unnecessary to install soil
berms to create wet conditions. Placement of the soi} berms in Jurisdictional wetlands may in fact violate
provisions of Section 404 of the Clean Water Act.”

Based on this information, the U.S. DOE requested to prevent impacts to existing wetland and possible violation
of regulatory requirements, it is requested that the sonthern sojl berm requirement be removed from the X-611A

preferred plan.

The Ohio EPA Response: The Ohio EPA agrees with the Tequest to remove the southern soil berm requirement

from the X-611A preferred plan, due to the fact that a wetland has been identified adjacent to the south lagoon.
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