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PART 1: DECLARATION STATEMENT
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DECLARATION STATEMENT

SITE NAME 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
(PORTS), X-611A Lime Sludge Lagoons 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
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 1936, 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
and 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
maintained at the Environmental Information Center in Waverly, Ohio. The specific documents include but are
not limited to the Quadrant 1V Draft Final RFI Report (Quadrant IV RFI) (DOE 1994a), the Baseline Ecological
Risk Assessment (BERA) (DOE 1994b), the X-6114 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 IV 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-fi-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 of a minimum 2-ft-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
accommaodate 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 shaltow

accumulation of water in this low-lying area.

Groundwater monitoring to ensure that no contaminants of concern (€OCs) 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 iegally applicable or relevant
and appropriate to the remedial action, and is cost-effective. 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
and the environment; controls the source of releases o as to reduce or eliminate, to the extent practicable, further
Teleases 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 estblished for this remedy because it is a containment

remedy. Other factors considered are discussed below.

Implementation of the soif 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. The selected
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 5 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, LLOCATION, 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, Scioto
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 1990. The county's largest
community, Waverly, has approximately 4,500 residents and is situated 12 miles north of the facility.

Land within a 5-mile radius of PORTS is primarily undeveloped, including cropland, woodlots, 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 sea level. The terrain surrounding the plant site consists of marginal farmland and wooded
hills, generally with less than 100 feet 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 corresponds to the uppermost groundwater flow paths beneath the site.
The PORTS groundwater system includes two walter-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 south approximately 1 mile west of the plant. The Scioto River is
approximately 120 ft. lower in elevation than the PORTS site.

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

The principal process at the PORTS facility is the separation of uranium isotopes via gaseous diffusion.
PORTS has been in operation since 1954 and 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 or 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 radicactive 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 studies at the site. U.S. EPA and U.S. DOE entered into a similar agreement, the AOC, in September
1989. This agreement was negotiated between U.S. EPA Region V and U.S, DOE. The AOC requires that the
PORTS facility conduct a RCRA Facility Investigation (RFI) and a Corrective Measures Study (CMS), select
remedies, and implement them according to a Corrective Measures Implementation (CMI) plan. A schedule is
attached to each agreement outlining a submittal 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 be 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 Little Beaver Creek was relocated to a new
channel just 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 10 east.

Between 1954 and 1960, the X-611A lagoons received waste lime sludge from the X-611 Water
Treatment Plant, Between 1956 and 1957, the X-611A lagoons also received recirculating cooling water and
contaminated lime sludge resulting from chromate reduction activities performed in storm sewer "L", Receipt
of waste lime sludge from the X-611 Wastewater Treatmnent 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.

Shudge in the X-611A lagoons consists primarily of white, saturated lime. Sparse, grassy vegetation
has become established in the western portions of all three lagoons, and the eastern portions of the lagoons
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contain shallow surface water. These areas are frequented by migratory waterfowl and other biota such as
deer and turtles.

In October 1995, approximately 10 acres of land 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 I 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 10 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
results 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.

3.0 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 Sludge Lagoons was released to the public in
December 1995. This document is available to the public in the administrative record, maintained at the
Environmental Informaﬁou Center, 505 West Emmitt Street, Suite 3, Waverly, Ohio. Notice of the
availability of the Preferred Plan was published in the Pike County News Watchman January 3, 1996. A public
comment period was held from January 2, 1996, through March 15, 1996, duriﬁg 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 (RFI), 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 Qil 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 1o
the Quadrant IV Draft Final RFI Report (DOE 1994a), the Baseline Ecological Risk Assessment (DOE 1994b),
and the X-6114 Draft CAS/CMS Report (DOE 1994¢).

4.0 SCOPE AND ROLE OF THE RESPONSE ACTION

The PORTS facility has been separated into four quadrants that roughly correspond to groundwater
tlow 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
SWMUs have been analyzed to determine if contaminants are present at concentrations that may present a
threat to human health or the environment,

The scope of remedial actions implemented at the PORTS facility is to eliminate or reduce (to
acceptable levels) any risks to human health or the environment posed by releases and/or potential releases of
contaminants from the SWMUs at PORTS. SWMUs at the PORTS facility are in various stages of the
remedial action process; however, remedial actions performed at the SWMUs are coordinated to achieve
overall risk reduction and complete remediation of the entire facility, It is also desirable that remedial actions
implemented restore and enhance the areas being remediated.
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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 summary of X-6! [ A 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 tindings 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 RFI Report (DOE 1994a), pages 79-86, and the "Results of Supplementary Sampling and
Analysis” located at the back of the X-6114 Draft CAS/CMS Report (DOE 199%4c¢).

5.1 POTENTIAL SOURCES OF CONTAMINATION

Sludge is the only medium of concern identitied 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; middle 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 s 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) outfalls 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 water treatment plant was also tested, and the beryllium concentration was
regligible (approximately 1/1,000 of the maximum concentrations present 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 IV RFI and during supplementary sampling after the RFL. Additional information on the nature and
extent of contamination in X-611A is provided in Section 4.3.9 of the Quadrant I Y Draft Final RFI Report (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 1994c).

COCs were determined in the risk assessment performed on this SWMU. Additional information on the
development of COCs is provided in Sections 6.0 and 6.1.1 of this document, and in the Quadrant IV RFI report.

12

T N 3 1 o 1 ko et bt o o1 - . R

412
413
414
415
416
417
418

419

z
4
424
425

426
427
428
430
43t

432

431

434



Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1996
Field investigations of the sludge lagoons indicate that while contaminants are present in the sludge, the
soils surrounding the lagoons and in the dikes and the groundwater do not contain any COCs. Three COCs have
been identified for the sludge - beryllium, chromium, and PCBs.

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

Beryllium, chromium, and PCBs all have associated noncarcinogenic (toxic) risks; beryllium and PCBs
also 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
from the sludge [see "Results of Supplementary Sampling and Analysis” located at the back of the X-6114 Drafi
CAS/CMS Report (DOE 1994c¢) for test results], and PCBs are relatively immobile.

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
the boundaries of the dikes; and (3) the entire volume of the sludge contained in the lagoons is affected. The
maximum depth of the lagoons is estimated to be 14 feet deep, the total area of the lagoons is approximately (8
acres, and the total volume of the sludge is estimated at 295,000 yd®. .

5.3 PATHWAYS OF CONTAMINANT MIGRATION

This section summarizes the results of the evaluation of contaminant migration from X-611A. The
potential routes of contaminant migration have been determined to be surface water, groundwater, and air.

Surface Water

- Dispersion of contaminants transported to Little Beaver Creek via surface water runoff from the
X-611A area, for both surface water and sediments

Groundwater

. = Leachate migration from the unit
- 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 IV 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 of any 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 Assessment are 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 of berylliumj 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 Ix10®°. Cancer risk is defined as the incremental probability of an
individual developing cancer over a lifetime as a result of exposure to 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 1x107?, 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 to a site’s contaminants, one person might develop cancer as a result of those exposures, in addition to
the approximately 3,300 cancer cases expected from all other causes; similarly, for the ELCR point of departure
(1x109), 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 (HQ). The HQ is determined by comparing the amount of a specific chemical to which someone might
be exposed at a site with a dose that the scientfic community considers safe or acceptable for that chemical (EPA
1989). An HQ of greater than 1.0 indicates that the exposure level exceeds the protective level for that chemical.
Exposures to more than one chemical 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 1o 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 screeni ng 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
beryllium, chromium, Aroclor-1242, and Aroclor-1248. All of the COCs for this SWMU 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 €xposure 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 10 develop the maximum and minimum cleanup goals with the understanding that
tinal 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: (1) 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 be owned
by the federal government, that access controls are discontinued, and that the land use changes to industrial,
residential, and/or 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 concentration is the concentration of a constituent in an environmental medium that
may be 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 [V were determined in different ways, depending on whether
the exposures were assumed 10 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

Chemical Carcinogens - The toxicity information considered in the assessment of potential carcinogenic
risks inclhudes (1) a weight-of-evidence classification and slope factor. The weight of evidence classification
describes the likelihood that a chemical is a human carcinogen and is based 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
systemn to indicate its potential for carcinogenic effects: Group A, a human carcinogen; Group Bl, or B2, a
probable human carcinogen; and Group C, a possible human carcinogen, Chemicals that cannot be 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
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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 (ug/m®y*. 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 listed 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
units 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 RD is specific to the chemical, route of exposure, and exposure duration. In order to derive a RiD,
the EPA reviews all relevant human and animal studies for each compound and selects the studies pertinent to the
derivation of the specific RfD. FEach study is evaluated to determine the no-observed-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 RID, 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 RiDs are the IRIS and the HEAST, which are compiled and
maintained by the EPA (EPA 1996a, 1996b). 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 resuited in conservative estimates of the potential for adverse carcinogenic and noncarcinogenic
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Table 6.2
DERMAL REFERENCE DOSES AND CANCER SLOPE
FACTORS FOR COCs
Chemical Gastrointestinal Dermal Reference Dose  Dermal Slope Factor
em Absorption Factor (mg/kg-day) (mg/kg/dayy*
INORGANICS
Beryllinm 1.0 5 x 105 430"
Chromium (VI) 2.0 1 x |ptet NA
PCBs
Aroclor-1242 7 x 103k 6.3 x 103 8.6
Aroclor-1248 7 x 10°* 6.3 x 10" 8.6

*Based on RFD for Aroclor-1216
*Toxicity values for use in 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 % 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 1o sludge within the X-611A lagoons. COCs identified in the
X-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 3 si gnificant
risk to human health or the environment. The Quadrant IV 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 }mit of 10 ppb; and
arsenic was detected in samples from two Berea wells (with 2 maximum detected concentration of 110 ppb) 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 IV RF] 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
SUMMARY OF RISK ASSESSMENT
E Maximum Total Total Excess
xposure coc Concentration o Lifetime Cancer
Scenario Noncancer HI .
{ppm) Risk
On-site Resident Beryllium 4.9 N/A 2.7 x 10°®
Chromitm 5.230 10 NA
Aroclor-1242 1.9 N/A 2.4 x 10°
Aroclor-]248 2.2 N/A 2.8 x 10°%
TOTAL 10 7.9 x 10°
On-site Worker Beryllium 4.9 N/A 1.3 x 107
Aroclor-1242 1.9 N/A 1.4 x 107
Aroclor-1248 2.2 N/A 1.6 x 10%
TOTAL N/A 4.3 x 107

N/A = not applicable

NA = no toxicity value available
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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 aiso tend to have higher or lower uncerainties for
thetr calculated exposure depending on the assumptons. For example, incidental ingestion of soils by residents
tends to have significanty less uncertainty than ingestion of fruit, vegetables, and meat and mitk raised on
contaminated soils. Other major contributors to uncerminty in the exposure assessment include: using the
maxirmum detected concentration of a chernical in a medium as.the estimated exposure point concentration; using

RME 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, o infer these properties by extrapolating them from data
obtained under other conditions of exposure, generally in laboratory animals. Uncertaindes in using animal data
W predict potential effects in humans are also introduced when routes of exposure in animal studies differ from
human 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 lower exposure levels

found in the environment,

Taken together, the unceruinties identified with site data, exposure parameters, fate and transport
modeling, and toxicity assessment are high and there is a potential 10 overestimate risk by two orders of magnitude
or tmore.

6.3 ECOLOGICAL RISKS

The ecological risk assessment followed EPA's F. ramework for Ecological Risk Assessment (U.S. EPA,
1992b), which includes probiem 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 to assessment
endpoints. An ecological effects assessment was conducted 10 determine the reiationship between the level of
¢xposure to 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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Analytical results presented in the Quadrant IV REI (DOE 1994a) and ecological benchmarks presented e
in the BERA (DOE 1994b) indicate that the lagoons in their present state may present a current or future risk to s
ecological receptors. The levels of chromium and PCBs identified in the sludge may present a risk to short-tailed 76
shrews. The levels of chromium in the sludge may present a risk to the American woodcock {DOE 19943 and
1994b). Beryllium was identified as a contaminant that exceeded the ecological benchmarks set forth in the e
Preliminary Ecological Risk Assessment, Section 6.6 of the Quadram IV RFI (DOE 1994a), FaTy

q

6.4 CONCLUSION 70

The results of the Quadrant IV Baseline Risk Assessment demonstrate that current and future risks and 4
hazards from the X-611A SWMU will exceed the Ohio EPA target risk level of 1 X 10 and the acceptable -
noncarcinogenic hazard limit of 1.0, Therefore, actual or threatened releases of hazardous contaminants from 743
this unit, if not addressed by implementing the proposed remedy or another remedy, may present a current or a4
potential threat to public health, welfare, or the environment. 743

7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

The CAS/CMS was conducted to identify and screen technologies and cleanup aliernatives to address 241
COCs at the X-611A Lime Sludge Lagoons. The remedial action objective for alternatives evaluated in the 228
CAS/CMS was 1o eliminate the potenual for human or environmental receptors to be exposed to COCs through 749
the pathways identified as a concern. %0

Nine primary remedial alternatves were developed for X-611A. Afier initiaj screening, seven of the 731
primary alternatives (Numbers 1,2,3,4,3, 6, and 8) were rewined and evaluated in detail in the X-611A Draft M
CAS/CMS Report (DOE 1994c¢). In addition, three additional alternatives (Numbers 3A, 3B, and 5A) were 7%
proposed and evaluated as a resuit of a decision team meeung between Ohio EPA, U.S. EPA, and U.S. DOE. 754

All of the ahlernatives were compared based on overall effectveness in addressing current and fuwmre sie 753
conditions. These alternarves (Numbers 1, 2, 3, 3A, 3B, 4,3, 5A, 0, and 8) are summarized in the following 756
sections. 757
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7.1 ALTERNATIVE 1: NO ACTION

The no 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 this area would be discontinued. Existing NPDES monitoring at
outfalls associated with the north, middle, and south lagoons, and MOonitoring activites performed in accordance
with the PORTS facility envirorunenmt monitoring program would continue. Although limited 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 Alternztive 1. Alternative 1 is implementable
itnmediately upon authorization.

7.2 ALTERNATIVE 2: LIMITED ACTION - FENCING/SIGNS, 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-61 1A lagoon area.

(2) Deed and land use restricions would be established 1o prohibit future activity such as digging,
drilling, or habitation, which may result in exposure 10 contaminants.

(3) In addition 1o continuing exisung NPDES monitoring, environmenzai monitoring would be continned
ard expanded to detect any migration of contaminants near X-611A. Environmentat monitoring for
groundwater would consist of monitoring the existing wells at X-61 1A; these wells inchude an
upgradient well (F-07G) and three downgradient wells (X-611-01B, X-61 1-02B, and X-611-03G).
A new weil would be insmiled 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 ail field activides and analytical data. Evaluation of the environmental monitoring
program would be conducted every 35 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 1o 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
$428,000, and 30-year Q&M costs are $2.390,000.

7.3 ALTERNATIVE 3: CAPPING AND INSTITUTIONAL CONTROLS

Alternative 3 incorporates physical measures and institutional 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 a permeable geotextile filter fabric overlain by a minimum 2 fi-
thick soil cover would be installed and seeded with vegelation 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 barrier between the contaminated sludge and the
added topsoil, prevent migration of soil/sludge 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 infiltration but to eliminate the direct exposure pathway, thereby achieving remedial objectives. The
geotextle would allow the sludge to remain moist 10 prevent shrinkage that may ultimately result in failure of the
COver system,

The soti cover would be graded to divert surface water orf the lagoons and seeded with species of prairie
tlora to establish a prairie community and enhance the biological diversity of the area. The vegerave cover

would control erosion and promote evapotranspiration.

Standing water would be removed from the tagoon surtace using sump pumps. Wastewater generated
from dewatering of the lagoon surtaces would be collected, tested, and treated, as necessary (i.e., treatment could
potentaily inciude on-site treatment before disposal through a permitied NPDES discharge}.

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

ot each component. Repair of the dikes and soil cover would be pertormed 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 semiannuaily. An annual report would be prepared and evaluation of the
monitoring procedure would be conducted every 5 years.

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 present worth cost for Alternative 3 is $8,373,000. The capital costs are $8,75 1,000, 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 geowxtle filter fabric would be eliminated. Implementation of this
modified alternative 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 activites outlined in Alternative 3.

The physical installation of the cover, inciuding site mobilization and demobilization, wouid require about
31 months. Upon authorizaton, total time of instaillation, including engineering and administrative requirements,
is 43 months. The cover should be insmiled during months when inclement weather would not adversely impact
proper instailation (i.e., proper moisture, compacton, ete.),

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 O&M costs are $3.258,000.

7.5 ALTERNATIVE 3B: CAPPING AND INSTITUTIONAL CONTROLS

This alternative is 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 constructed in low-lying areas outside the
rorth and south boundaries of the lagoons. The soil berms would allow the shallow accumulation of water in these
areas. Parnal excavation of the sludge with elevated concentrations of PCBs and mandatory instailation of the
geotexule filer 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 ime 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 js $5,090,000. The capital costs are $4,730,000, 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 Aliermative 3 with the exception of a wetland that would be developed on the
2-tt soil layer. Development of a wetand habitat wouid enhance the environmental quality of the area by
providing multiple functions such as abundant biological acnvity, fish and wildlife habitmt, and water qualirv
protection.

Surface water removat, potental water treatment, excavation of sludge comaining COCs, and cover
ins@ilation would be similar to the methods described in Alternatve 3. Additonal excavation of sfudge 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 be required to ensure sufficient treeboard 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 barrier between the contaminated sludge and the added topsoil, prevent migration of soil/ sludge
particles, limit root penetration, and allow water migration within the soil/sludge column. As stated in Alternative
3, itis 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 filter fabric to provide a substrate for plant growth.

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

upon authorization, is 54 months. Construction activities should begin when inclement weather would not
adversely impact the instaliation.

The total present worth cost for Alternative 4 is $25,433,000. 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 combination of Alternatives 3 and 4. A wetland habitat would be developed over the
easiern portion of the middle and 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 wetland. This alternative includes (1} excavation of sludge containing PCBs 1o 6 fi below land
surface; (2) lagoon surface dewatering; (3) grading the sludge surface 1o create the appropriate surface elevation
tor enher the wetiand or prairie; (4) removing studge to an on-sie disposat facility; (5) minimum 2-ft-thick soil
layer {geotextiie filier fabric, if necessary); (6) implementasnon of deed and land-use restrictions; {7) sampling of
existing and additonal monitoring wells; and (8) production of annuai reports and 5-year periodic reviews.

would require about 36 months. Totl time of insatlation, including engineering and administratve requirements
upon authorization, is 48 months. Construction activities should begin when inctement weather would not
adversely impact the installation.

The 30-year present worth cost for Allernative 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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7.8 ALTERNATIVE 5A: CONSTRUCTED WETLANDS, SOIL LAYER, VEGETATIVE COVER, 596
DEED RESTRICTIONS, AND ENVIRONMENTAL MONITORING w97

Alternative 5A is a modification of Alternative 5 that would potendally eliminate the riprap divider, 598
geotextile liner, and re-evaluate or eliminate the excavation of sludge. The basic design of the prairie habitat and 399
wetland area would remain similar to Alternative 5. Implementation of institutional controls and groundwater 500
monitoring would be consistent with those activities presented in Alternative 3. sot

At present, the physical construction of the wetlands, including site mobilization and demobilization,

902
would require about 36 months. Total time of installation, including engineering and administrative requirements  sm
upon authorization, is 48 months. Construction activities should begin when inclement weather would not .
adversely impact the installation. 505

The 30-year present worth cost for Alternative SA is $9,660,000. The capital costs are $9,957,000, and 906
30-year O&M costs are $3,734,000. s07
7.9 ALTERNATIVE 6: EXCAVATION, DEWATERING, AND DISPOSAL 508

Alternative 6 would require excavation of approximately 295,000 yd® of lime shudge. Following 509
excavation, the sludge would be dewatered and transported in a covered vehicle to an appropriate landfill. The 910
dikes forming the lagoon boundaries would be demolished following excavation of the shudge, and the entire 1
lagoon area would be graded to an approximate prelagoon topography and hydroseeded. No groundwater 92
monitoring wouid be performed in this alternative because all contaminant sources would be removed from the 913
area. 914
The existence and location of ali utilifies would require confirmation prior to initiation of excavation. The e
physical excavaton and disposal of all the contaminated sludge at X-611A would require about 53 months as
(including mobilization and demobilizaton) to complete. Total 6me of implementation upon authorization is 65 917

months. This includes engineering design and institutional and administrative requirements. 18

The 30-year present worth cost for Alternative 6 is $149,507,000. The capital costs are $173,940,000. 19
No operation or monitoring costs were reflected in this alternative because all contaminant sources would be 920
removed from the area, o2
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7.10 ALTERNATIVE 8: IN SITU SOLIDIFICATIONISTABILIZATION

This altermative uses an in sit process of mixing reagents with the lime sludge 10 produce a
"solidified” product. Solidification/smbilization is a commercially available technology in which contaminants
in a substrate (i.e., soil, sludge, etc.) are chemicaily fixed when mixed with water and a binder (e.g., lime
fly ash, pozzolan, or Portand cement). Mixing would be compieted using augers/mixers. The treated sludge
would then harden inw a solidified mass resistant to leaching.

Solidification/stbilization would increase the volume of treated sludge 10 to 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 Subite 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 be removed
before 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 situ solidification/stabilization of the three lagoons including mobilization and demobilization,
excluding the physical/treambility smdies, would require about 66 months. Total time of instailation, including
engineering design, institudonal and administrative requirements, and physical/treatability studies, is 78
months.

The total present worth cost for Alternative § i $51,838,000. The capital costs are $59,491,000, and
the 30-year Q&M costs are £2,390,000.

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 state
law that specifically address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance at a CERCLA site,

Relevant and appropriaie requirements are cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
federal or sate law that, whiie not "applicable” 10 a hazardous substance, poilutant, conmminant,
remedial action, location, or ather circumstance at a CERCLA site, address problems or
siwatons sufficiently similar to those encountered at the CERCLA site that their use is wel] suited
to the particular site.

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

divided into three categories:

Chemical-specific ARARs are usually health- or risk-based numerical values or methodoiogies
used to determine acceptable concentrations of chemicals that may be found in or discharged to
the environment fe.g., maximum comaminant levels (MCLs) that establish sate levels in drinking
water].

Acton-specific ARARs are usually 1echnology- or acavity-based requirements or limirmdons on
actions or conditions involving special substances.

Locaton-specific ARARSs restrict actions or CONMMINANt concentrations in cermin environmenially
sensitive areas. Examples of areas regulated under various federal laws include floodplains,
wetlarkis, and locadons whers endangered species or historically significant culturat 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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Chemical-Specific ARARS/TBCs - Remedial alternatives 2, 3, 3A, 3B, 4, 5, 5A, 6, and & must all
meet the chemical-specific ARARS associated with potential releases 1o 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 Ohio Water Quality Criteria for surface water and the National Pollutant
Discharge Elimination System (NPDES) discharge limits.

provides adequate protection, and describes how risks are eliminated, reduced, or controiled
through treatment, engineering controls, and/or institutional controis.

{(2) Compliance with ARARs addresses whether or not a remedy will meet all of the applicable state,
federal, and local environmental statutes.

34

T R e N A e+ L bt ot s 3

§ 3 4 3

£ EE 8 ¢ 8 8 3

%

z



3

(4)

(5}

(6

Y

(%)

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

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

protection of human health and the environment over time once cleanup goals have been met.

Reduction of toxicity, mobility, or volume through treatment is the anticipated performance
of the treatment technologies 1o yield a permanent solution. This includes the ability of the
selected alternative to reduce the toxic characteristics of the contaminants of concern or remove
the quantities of those conaminants to an acceptable risk concentration or regulatory limit and/or
decrease the ability of the contaminants to migrate through the environment.

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

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

Cost includes capital and operation and maintenance costs.
Community acceptance is assessed in this decision document following review of the public

comments received on the Quadrant IV RFI Draft Report and the Preferred Plan (Chio 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 ot the alternatives with these criteria. The first two criteria, overall
protecton of human health and the environment and compiiance with ARARs, are the threshoid criteria that

must be satisfied in order for an alternative to be eligible for selection as the preferred remedial alternative.

8.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternatives 1 and 2 are not protective of human health and the environment because no soil cover

would be constructed to prevent possible exposure and the dikes could deteriorate over time resulting in a
release of sludge into Litle Beaver Creek.

Altermatives 3, 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 SA provide
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protection by reducing exposure of humans and biota to underlying contaminated studge; however, Alternatives

T e b e 1

3 and 3B would permanently displace existing habitat for environmental 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
treatment of the sludge, resutting in a decreased ability for exposure and possible future migration of the studge
to surface watar.

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

Selected remedial actions on the U.S. DOE site must comply with applicable federal, state, and local
laws and regulations. Examples of these include, but are not limited to, the féllowing: Clean 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 environmental laws and regulatons. CERCLA §12] 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 selected is only part of a total remedial action that will
attain such level or standard of control when completed. (CERCLA 121 (4)(A))

Greater Risk to Health and the Environment - Compliance with such requirement at the facility
will result in greater risk 10 human health and the environment than aiternative opuons.

(CERCLA §121(d)(4XB).)

Technical Impracticabiiity - Compiiance with such requirement is technically impracticable from
an engineering perspective. ( CERCLA §121(dY4C) )

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

ST21(d)(4XD).)

Inconsistent Application of Siate Requirements - With respect 10 a State standard, requirement,
criteria, or limitation, the State has not consistently applied (or demonstrated the intention to
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consistently apply) the standard, requirement, criteria, or limitation in similar circumstances at
other remedial actions. (CERCLA §121(d)(4)(E).) '

Fund Balancing - In the case of a remedial action to be undertaken solely under section 104 using
the Fund, selection of a remedial acton that attains such level or standard of controi will not
provide a balance between the need for protection of public health and welfare and the
environment at the facifity under consideration, and the availability of amounts from the Fund 10
respond to other sites which present or may present a threat to public health or welfare or the
enivironment, taking into consideration the relative immediacy of such threats. (CERCLA

SI21{dN4)(F).)

The selected remedy for the X-611A Lime Sludge Lagoon meets all ARARs: therefore, an ARAR
waiver will not be required.

8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

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
would provide greater protection against unintended releases and migration of sludge. Alternative 8 (in situ
solidification) also was expected to provide a great degree of long-term permanence because the sludge would
be solidified to prevent potential migration of COCs to groundwater o surface water (although leachability
testing has demonstrated that the sludge is not amenable to leaching; treatment is assumed to further reduce
the probability of this occurring in the furure).

The next level of long-term effectiveness was provided by Alternatives 3 and 3B which minimized or
eliminated the ponding of water on the soil cover over the north and middle lagoon areas. Although the
amount of fuwre surface water ponding was estimated to be smail, a greater probability for failure of the soil
cover and/or migration of sludge was considered likely with those alternatives thar allowed significant
accurmulznon of surface water on the lagoons (Alwernatives 3A, 4, 5, and SA). Potenual failure of the dikes
could be caused by increased activity from mammals attracted 1o the water (e.g., muskrats, beaver) and an
increased probability for erosion of sludge would exist if prolonged surface water flow should occur {e.g.,
washout during heavy rains), Although these alternatives may require additional maintenance, they would
retain the habitat for aquatic species.
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by U.S. DOE. Because continued U.S. DOE ownership cannot be assured, Altermative 2 was not considered
o provide a high degree of permanence.  Alternative 1 was estimated to be the least effective alternative
because no action would be taken to prevent exposure to, or migration of the sludge.

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 EFFECT IVENESS

months and 43 months, respectively). Alternatives 3, 3A, 4,5, 5A, and 6 all involve some level of studge

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

risks could be easily managed through appropriate controls and procedures. Alternative §, in sing treatment,
wds expected to increase the potential for exposure to contaminated sludge during the solidification process
and, therefore, was considered to have a lower level of short-term effectiveness. Alternative 6 wag expected
t0 provide the lowest level of short-term effectiveness because the compiete excavation of sludge was likely
10 cause the greatest increase in risk of €xposure 10 contaminants. The time required for each alternative to
achieve protection is shown {in ascending order) in Table 8.1.
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Table 8.1

IMPLEMENTATION TIMES

Impiementation Time

Alterpauve Reguired (months)
2 6
3,3A, 3B 43
3, 5A 48
4 54
6 63
8 78

8.6 IMPLEMENTABILITY

Varying degrees of implementability are expected from each alternative. Alternatives 3,4,5,54A,
and 6 involve the removal of sludge 10 a solid waste landfill and are expected to be more difficult to implement
because of the anticipated problems in placing construction equipment on the sludge and the impoundments.
Complete excavation of the sludge (Aliernative 6) was expected to be the most difficult alternative to
implement because of the long period of time needed within the impoundments to remove the sludge.
Stabilization of the sludge would likely be necessary to enabie operation of the construction equipment. The
instability of the sludge was also expected to present difficulties in completing Alternative 8 (in siw
soliditication). Because a smaller amount of sludge would be removed in Alternatives 3, 4,5, and 3A, these
alternanves were estimated (o be easier 10 implement than Aliernanives 6 and 8. The remaining alternagves
(1, no acnon; 2, insutnonal controls; and 3B, soil cover) are expecied to be the eastest to implement because
construction activities would be limited for Alternatives 2 and 3B, and non-existent for Alternatve 1. All
services and materials required for all the alternatives are readily available.

8.7 COST

Alernative 6, complete excavation of the sludge, was the most expensive alternative at $149.5 million.
‘The next most expensive alternative was Alternative 8, in situ solidification, at $51.838 million. The costs in
descending order for the remaining alternatives are: Alternative 4, constructed wetlands at $25.433 million;
Alternative 5, constructed wetlands/prairie, $12.121 million; Alternative 5A, a modification of Alternative 5,
$9.66 million; Alternative 3, engineered soil cover, $8.373 miilion; Alternative 3B, a modification of
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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 plan 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 recetved no oppositon to the preferred plan.

9.0. THE SELECTED REMEDY

Based on a comparative analysis of the alternatives presented in the X-6114 Drafi CAS/CMS Report
(DOE 1994c), the Ohio EPA and U.S. EPA selected Alternative 3B. This alternative achieves protection of
hurnan 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 PCBs 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 sludpe, ' '

Alternative 3B includes instailation of a minimum 2-ti-thick stoped 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 middie
lagoons, thereby minimizing the likelihood that animals generally attracted to water {such as muskrats or
turdes) wili frequent the area. A 2-fr-thick soil cover will be placed over the south lagoon with the expectation
that shallow water wili accumuiate on a porton of the south lagoon surface.,

Following instatlation of the sail cover, prairie style vegetation will be planted on the north and middte
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 arez north of the
lagoons,

40 .

1133

Lt34

1135

1136

1137

1138

1139

1141

1142

1143

1144

1143

1144

1147

1148

1149

1150

1151

152

1154

1155

1156



Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611A SWMU
June 1596

A soll berm will be constructed outside the northern boundary of the north lagoon to allow shallow
accumulation of water in this low-lying area. No sludge is present in this area and no waste was previously
stored there. Additon of the berm north of the X-611A lagoons will be completed to satisfy the penalty project
outiined 1n the Consent Decree between U.S. DOE and the stte of Ohio. This project required that U.S. DOE
maingain the lagoons' ability to remin surface water. Since the north and middle lagoons will no longer achieve
this criterion, the adjacent area was added 1o the selected remedy. The soil berm that was to be constructed
outside the south lagoon has been eliminated due 1o the existing wetland in this area and in response 1o public
comuments 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 efforts 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 1o 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 identfied.
A bench-scale study may be necessary to determine an adequate wastewater treatment technology.

Maimenance and monitoring programs will be established to ensure the integrity of the soil cover and
berms and to maintain appropriate prairie habitat. During the first year after construction, at 4 minimum,
monthly inspections of the lagoon dikes and adjacent bermed areas will be conducted. Maintenance of the
prairie ecosystem may inciude burning or mowing of grasses and plants.  An evaluadon and report tiat
addresses the etfectveness of the remedial action and momitoring procedures will be conducted 10 iess than
every 5 years based on the esmblishment of the prairie habitat and biota.

The groundwater monitoring program will inciude semiannual sampling and analysis of groundwater
collected from welis surrounding the lagoons. The groundwater will be analyzed for COCs associated with
the X-611A SWMU. If COCs are detectad in the groundwarter at levels that are determined 10 be a threat 10
human health or the environment, they will be addressed as part of the Quadrant IV remedial acton. A report

presenting the groundwater monitoring results will be prepared and submitted to Chio EPA and U.S. EPA
annuaily.

This alternative complies with all state and federal regulations. No known local regulations exist that
would be violated by this alternative. The remedy is implemeniable using currently availabie construction
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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 ares.

Although the CMS lists the total time required for installation as 31 months (43 months including
engineering and administrative requirements), this time will be shortened. Implementation of Altermative 3B
will require a totl capital expenditure of $4.730 million and 2 total operation and maintenance investment of
$2.779 million (adjusted dollar valye for years 1-30). The additional cost of berm construction is estimated
to be $200,000 or less. The total 1995 present worth for Alternative 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 costeffective, and use permanent solutions
and altermative weatment technologies or resource recovery technologies to the maximum extent practicable.
In addivon, CERCLA includes a preference for remedies that use treannents that permanently and significandy
reduce the toxicity, mobility, or volume through treatment ot hazardous wastes as their principal element.
Under RCRA general standards for Correcrnive measures must provide overall protection of human health and
the caviconment, atain media cleanup sandards, controi the sources or releases and comply with standards
for management of wastes. The following sections discuss how the selected remedy meets these statutory

requirements.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Upon compietion, 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 sludge
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and isolating it from the environment, and will be effective in the short term through careful construction
practices and isolation of the area.

10.2  COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

Selected remedial actions at PORTS must comply with applicable federal, state, and local laws and
regulavons. Examples of these include, but are not limited to, the Clean Air Act, Toxic Substances Control
Act, the Safe Drinking Water Act, the Clean Water Act, RCRA, Ohio Revised Code (ORC) 6111, ORC 3734,
and Ohio Administrative Code 3745. CERCLA requires that remedial actions legally meet ARARS of other
applicable environmental laws.

The ARARs selected by the Ohio EPA and U.S. EPA for use at X-611A are presented in Appendix
B. The selected remedy will comply with all ARARs identified by the Ohio EPA and U.S. EPA, and will be
performed in accordance with all pertinent U.S. DOE orders. The major ARARSs and requirements to be
considered are discussed below.

10.2.1 Chemical-Specific ARARs

Chemical-specific ARARs were evaluated to identify each environmental law or regulation applicable
to the types ot contaminants found at the X-611A lagoons.

The Safe Drinking Water Acr establishes MCLs and MCL goals tor pollutants in drinking water.
These requirements would be applicable for monitoring contaminanis potentally found in
groundwaier beneath X-6]11A.

SDWA MCL for beryilium (0.004 mg/L} 1n groundwater

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

SDWA MCL for chromium (0. 1 mg/l) in groundwater

The Clean Water Act establishes federal water quality criteria, pretreatment standards for
wastewaler releases o publicly owned treatment works, effluent limits for discharges into waters
of the United States, and requirements for dredge and fill activities. These requirements are
applicable to powential off-site releases to surface waters. Any off-site discharges that may result
from remedial action would be managed in accordance with the NPDES permitting requirements
and discharge limits.

43

S i R e AL At < < -

1214

213

1216

217

1218

1219

107

1238

139

4230

124



e A 147

Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611 A SWMU
June 1996
NPDES daily concentration of total suspended solids (TSS) for Outfails 006 and 007- 45 ppm
NPDES 30-day TSS concentration for Outfalls 006 and 007: 30 ppm
NPDES daily TSS concentration for Outfail 008: 15 ppm
NPDES 30-day TSS concentration for Qutfail 008: 10 ppm - no limits for rainfall events
NPDES concentration for PCBs: nondetectable in 2ll outfalls

The Clean Air Act

- The State Implementation Plan for particulate matter requires that visible particulate emissions
not exceed 20 percent opacity as a 3-minute average and prohibits the significant and
avoidable degradation of air quality where presently existing air quality is equal or better than
that required by the National Ambient Air Quality Standards. These requirements are
applicable for the release of fugitive dust from X-61 1A capping activities.

10.2.2 Action-Specific ARARs

Action-specific ARARs were evaluated 10 identify each environmental Jaw or regulation applicable
to the types of actions taken at the X-611A Lime Sludge Lagoons.

Ohio Dam Safety Laws and Division of Water Administrative Rules established requirements
specific to dams, including predesign specifications, menitoring requirements, and maintenance
and operating requirements. These requiremments apply to the safety and long-term stability of the
dikes that surround the lagoons for the chosen remedy.

The Resource Conservarion and Recovery Acr
RCRA specifies locaton, design, consmucton, operaton, maintenance, and closure
requirements for landfills and surface impoundments and restricts the type of waste that may
be disposed of.

10.2.3 Location-Specific ARARs

Location-specific ARARs were evaluated to identify each environmental law or regulation applicable
to the location of the X-611A Lime Sludge Lagoons.
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The National Historic Preservation Act requires federal agencies to take into account the effect
ot any federally-assisted undertaking on any district, site, building, stucture, or abject that is
included in or eligible for inclusion in the National Register of Historic Places. The Historic
Sues, Objects, and Antiquities Acr requires federal agencies to consider the existence and location
of landmarks on the Nationai Registry of Natwral Landmarks to avoid adverse impacts on each

landmark. No adverse impacts 1o buildings or structures of potential historical significance or
registered landmarks are anticipated from 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 Archaeological 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.

1he 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 consultation 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 10 tish and wildlife.

The Endangered Species Act requires that federai agencies ensure that any acuon authorized,
funded, or carried out by the agency is nat likely 10 jeopardize the continued cxistence of any
threatened or endangered species or destroy or adversely modify any critcal habitat. This
requirernent is considered applicable 1o the remedial acton. U.S. DOE consulted with the Fish
and Wildlife Service and determined that no threatened or endangered species or critcal habitars
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 {0 its cost. As a comparison, Alternatives 6 and 8 are not cost-effective because their overall
etfectiveness is not proportional to their high costs. The total present worth cost for Alternative 3B is
$5,090,000. The capital costs are $4,730,000, and the 30-year O&M costs are 32,779,000.

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. Conseguently, this remedy does
not satisty the stawutory preference for treatment as a principle element.

10.6 SOURCE CONTROL

Leachability tests conducted at X-611A indicated thar the sludge would not leach contaminants even
if left untreated. Implementation of the soil cover wili protect human health and the environment by
ehminaung exposure pathways and controlling the source of poternal releases from the SWMU. The toxicity
and voiume of the sludge will not be effected by this remedy; however, the mobility of contaminants contained

within the sludge is expected to be reduced by limiting infiltration and potenuai contaminant transport from
surface water runoff.
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10.7 ATTAINMENT OF MEDIA CLEANUP STANDARDS

Standards relating to media cleanup levels are not considered applicable to the selected remedy.

Remedial objectives will be satisfied by eliminaring exposure pathways rather than achieving numerical cleanup
levels.

10.8 COMPLIANCE WITH STANDARDS FOR MANAGEMENT OF WASTES

Standards relating to management of waste are not considered applicable to the selected remedy. Non-
intrusive methods will be utilized to isolate contaminants in place; consequently no waste is expected to be
removed from the SWMU.

11.0 DPOCUMENTATION OF SIGNIFICANT CHANGES

No significant changes were made to the selected remedy from the preferred remedy presented in the
preferred plan issued by U.S. EPA and Ohio EPA.

12.0 MINOR CHANGES

The impiemenmuon time 1or the selected remedy will be shortened.
P 3
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1.0 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
11 Overview

This responsiveness 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(k) (2) (B) (iv) 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 requires 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 X-611A Lime Sludge Lagoons. These comments were not addressed in this
responsiveness summary. Attempts will be made to address all comments and concems 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
Cleanup 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 RFI was
submitted to Ohio EPA and U.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
Vocational 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 to citizens regarding the preferred plan;

(2) Summary of comments from U.S. DOE and Agency responses,

137

1373

1304

1375

1376

13n

1373

1379

1380

138t

1382

1383

1384

1339

1390

1391

1392

1393

1395

t3%6

1397



2.0

Portsmouth Gaseous Diffusion Plant
Decision Document for the X-611 A 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 Agenctes 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 is
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 alternative.

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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The Ohio EPA Response: One of the purposes in sclecting the prairie cover as well as allowing water
to pond on the south lagoon was to create a habitat that encouraged wildlife to inhabit this location and
create an ecological enhancement to this area. U.S. DOE and Agency personnel will observe the lagoons
to determine which species of biota are present at the site in the future following the completion of the
remedial project. The depth of the soil cover and vegetative layer will prevent the exposure of biota to
the contaminants in the sludge in the lagoons. The OEPA and U.S. EPA do not believe it is necessary
to monitor biota for potential uptake of contaminants at this time. Periodic inspections and five year
reviews of the remedial action will be conducted. If at some point it is determined that biota have
penetrated through the soil cover and have contacted the sludge it may be necessary to reconsider
monitoring,

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

The Ohio EPA Response: The selected alternative requires that all lagoons will be "covered" isolating

the contaminants from biota. The south lagoon will be contoured such that it will allow for the ponding
water. The Ohio EPA and the U.S. EPA believe that a two foot soil cover is sufficient to prevent any
contact with the lime sludge remaining on the lagoons and thus, prevent any possible ecological risk.

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

The Qhio EPA Response: The X-611A lime sludge lagoons are located within the U.S. DOE
reservation which is secured by the constant monitoring by security patrols. Additionally, the road
leading to the lagoons is closed and can only be opened by U.S. DOE personnel. During construction
of the selected remedial alternative, trained personnel will be present to prevent any trespassers and on-
lookers from entering the site.

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

The Ohio EPA Response: The SWMU will be monitored by the Agencies for at least 30 years. The
U.S. DOE must prepare a report and submit it to the Agencies for their review within the first year after
completion of the remedy discussing all sampling results and operation and maintenance procedures,
The report will be updated on a periodic basis after the first submittal. The NCP states if a remedial
action 1s selected that results in hazardous substances remaining at the site above levels that aliow for
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unlimited use and unrestricted exposure, the action shall be reviewed no less than every five years after
mitiation 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 alternative 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 2 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 prohibited. It 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 Ohio EPA Response; Beryllium, under elevated dose and exposure scenarios, has the potential
to produce adverse effects to humans. The Beryliium detected in the sludge was considered a
contaminant of concern because it exceeded the risk based critena developed in the RFI. The risk
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 contaminants 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
onthesludge The sclected 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 during
the RFT 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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therefore not used during the development of the risk assessment. For develc;pment of risk 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 fect 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 appropriate 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 nstance, 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 mi grate from the
unit either through dike failure or human intervention,

The same commenter asked why the gross alpha activity, clevated levels of arsenic, and vinyl chloride
although detected in ground water are not believed to be from the X-61 1A Lime Studge Lagoons.

The Ohio EPA Response; Arsenic has not been detected in the lime sludge and has not been identified
as a contaminant of concemn. The gross alpha activity is believed not to be associated with the X-611A
Lime Sludge Lagoons. 1t 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.e. 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 clevated 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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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 is within the U S. DOE Reservation and therefore
unauthorized access to the creek is prohibited. The U.S. DOE security monitors the reservation to
prevent trespassers from entering the site. However, the creek is considered waters of the State and is
govemed 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 violations 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
Ohio EPA - SEDO

2195 Front Strect

Logan, Ohio 43138
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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. It is therefore unnecessary to install soil
berms to create wet conditions. Placement of the soil 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 southern soil berm requirement be removed from the X-611A

preferred plan.

The Ohio EPA Response: The Ohio EPA agrees with the request 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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APPENDIX B-2

ACTION-SPECIFIC ARARs
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APPENDIX B-3

LOCATION-SPECIFIC ARARs
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