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DECLARATION STATEMENT
- RECORD OF DECISION

MAXEY FLATS DISPOSAL SITE
FLEMING COUNTY, KENTUCKY

SITE NAME AND LOCATION
Maxey Flats Disposal Site, Fleming County, Kentucky

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
the Maxey Flats Disposal Site, developed in accordance with the
Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA) of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and to the extent
practicable, the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP). The remedy selection is based upon the
Administrative Record for the Maxey Flats Disposal Site.

The Commonwealth of Kentucky has concurred in the selected
remedy.

ASSESSMENT OF THE SITE

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

DESCRIPTION OF REMEDY

This final remedy substantially controls and reduces site risks
to an acceptable level through treatment, engineering and
institutional controls, and containment. The major components
of the selected remedy include:

e Excavation of additional disposal trenches for disposal of
site debris and solidified leachate

e Demolition and on-site disposal of site structures



> 9 0003

Declaration - Page 2

Extraction, solidification and on-site disposal of
approximately three million gallons of trench leachate

Installation of an initial cap consisting of clay
and a synthetic liner

Maintenance and periodic replacement of initial cap
synthetic liner

Re-contouring of capped disposal area to enhance
management of surface water runon and runoff

Improvements to existing site drainage features to enhance
management of surface water runoff

Installation of a ground water flow barrier, if necessary

Installation of an infiltration monitoring system to
continuously verify remedy performance and detect the
accumulation of leachate in disposal trenches

Monitoring of ground water, surface water, air, selected
environmental indicators, and rates of subsidence

Procurement of a buffer zone adjacent to the existing site
property boundary, estimated to range from 200 to 400

acres, for the purposes of preventing deforestation of the
hillslopes or other activities which would accelerate

hillslope erosion and affect the integrity of the selected
remedy, and to provide for frequent and unrestricted access
to areas adjacent to the site for the purpose of monitoring

Five year reviews to evaluate the protectiveness of the
remedy and to ensure the selected remedy is achieving the
necessary remedial action objectives

Institutional controls to restrict use of the Maxey Flats
Disposal Site and to ensure monitoring and maintenance
in perpetuity.

The estimated cost of the selected remedy is $§ 33,500,000.
STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the
environment, attains Federal and State requirements that are
applicable or relevant and appropriate to the remedial action,
or obtains a waiver of specified requirements, and is cost
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effective. This remedy utilizes permanent solutions and
alternative treatment technologies to the maximum extent
practicable for the Maxey Flats Disposal Site. Because
treatment of the principle threats of the site was not found to
be practicable; however, this remedy does not satisfy the
statutory preference for treatment as a principle element of the
remedy.

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

. ‘ SEP 3 0 1991
_@%em'ﬁﬂ% %Ja
Greer C. Tidwell 7 / Date

Regional Administrator
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MAXEY FLATS DISPOSAL SITE
FLEMING COUNTY, KENTUCKY

SECTION 1.0 - SITE LOCATION AND DESCRIPTION
1.1 Location

The Maxey Flats Disposal Site (MFDS) is located on County Road
1895, approximately 10 miles northwest of the City of Morehead,
Kentucky and approximately 17 miles south of Flemingsburg in
eastern Fleming County. Figures 1 and 2 illustrate the site
location and site vicinity. The MFDS itself occupies 280 acres
of land. Approximately 4.8 million cubic feet of low-level
radiocactive waste is buried in an approximate 45-acre area,
designated as the Restricted Area. Approximately 27 acres
within the Restricted Area have been used for the construction
of 52 disposal trenches. The Restricted Area also contains
storage and warehouse buildings, liquid storage tank buildings,
gravel driveways and a parking area. Figure 3 depicts the
trenches, trench sumps, and structures within the Restricted
Area as well as the extent of a polyv}nylchloride (PVC) cover
over the 27-acre trench disposal area“”.

1.2 Demographics

Approximately 57 residential structures exist within a 1.0 mile
radius of the MFDS, housing approximately 152 persons. 1In an
area between 1.0 and 2.5 miles from the MFDS, 192 residential
structures house approximately 511 persons. Therefore, an
estimated total of 663 persons live within 2.5 miles of the MFDS
(This 2.5 mile radius is hereafter referred to as the study
area). Of the estimated 663 persons, an estimated 148 (22.3
percent) are women of childbearing age (15 to 44 years old) and
an estimated 148 (22.3 percent) are children (under the age of
14).

Within a one-half mile radius of the MFDS, there exist
approximately 11 residences. The actual population of this area
is 25 people, 14 male and 11 female. Of the eleven females,
seven are of childbearing age. Only two children are present in
the population.

1 _ The PVC cover over the trench disposal area currently
covers the access road between the trenches; thus, Figure 3 is
slightly outdated and does not ‘reflect all of the areas
currently covered by the PVC liner.
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The MFDS study area population represents approximately 5.3
percent of the total Fleming County population. The projected
population of the 2.5 mile radius study area will increase from
663 persons in 1985 to a projected population of 767 in 2020, an
increase of approximately 15 percent. Additionally, a projected
population of 171 women of childbearing age and 171 children
gill reside in the study area surrounding the MFDS by the year
020.

1.3 Topography

The MFDS is located in the Knobs physiographic region of
Kentucky, an area characterized by relatively flat-topped ridges
(flats) and hills (knobs). The MFDS is located on a spur of
Maxey Flats, one of the larger flat-topped ridges in the region.
The site is bounded by steep slopes to the west, east, and south
and is approximately 350 feet above the adjacent valley

bottoms.

1.4 Land Use

The land surrounding the MFDS is primarily mixed woodlands and
open farmland. A number of residences, farms, and some small
commercial establishments are located on roadways near the site.

The two nearest municipalities, the cities of Morehead
(approximately 10 miles southeast of the MFDS) and Flemingsburg,
Kentucky (approximately 17 miles northwest of the MFDS) have
populations of 7,196 and 2,721, respectively. The closest major
cities are Lexington to the west, and Huntington, West Virginia,
to the east, both about 65 miles from the MFDS.

Transportation in the immediate vicinity of the site is based on
a network of secondary roadways, the routes of which are
dictated by the local topography of relatively level stream
valleys and steep plateau slopes.

The region around the site is rural in character, primarily due
to topographic restrictions that limit access to the area and
the shortage of land available for development. In the
immediate vicinity of the MFDS, within one~half mile,
approximately one dozen homes are located along the unpaved
roads at the base of the site in Drip Springs Hollow and along
Rock Lick Creek, and on top of the plateau along Maxey Flats
Road. The slopes in the vicinity of the MFDS are covered mostly
with mi ‘d evergreen - deciduous forest land. Wooded areas in
the region provide a supply of hardwood timber for the local
sawmills and logging industry.
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Four small family farms are located within a one-half mile
radius of the site. These farms raise beef cattle, swine,
goats, and sheep for meat and sale; poultry for eggs; tobacco
for sale; and hay and silage as food for their livestock. 1In
addition to the farms, most of the local residences have small
vegetable gardens for their private use. Table 1 summarizes the
land use within a 2.5 mile radius of the MFDS.

The Maxey Flats region has a public water supply system that is
operated by the Fleming County Water Association. Essentially

all residents in the area are served by this water system, much
of which was installed in 1985. The extent of the water supply
system is illustrated in Figure 4.

There are no large-scale commercial and industrial developments,
or higher density residential developments in the area within
2.5 miles of the site. 1In summary, the area surrounding the
MFDS is best characterized as a rural, undeveloped area
distinguished by low-density housing and rugged topography.

The limited employment base of the area, along with the limited
roadway and utilities access, makes large-scale economic
expansion in this region unlikely. Future land use can be
expected to follow the same historical patterns for the area:
small family farms, crop raising, logging activities and
moderate growth in population.

1.5 Natural Resources

1.5.1 - Surface Water

Hillslope runoff at the MFDS typically travels in narrow, high
gradient, steep walled channels. These drainage channels
connect to the perennial streams that flow along the base of the
plateau at the periphery of the MFDS area. These streams, Drip
Springs, No Name, and Rock Lick Creeks, flow through relatively
level valleys bordered by steep hillslopes. Drip Springs Creek,
located on the west side of the site, and No Name Creek, located
on the east side of the site, flow into Rock Lick Creek to the
southwest of the site. Rock Lick Creek flows into Fox Creek
approximately two miles southwest of the MFDS. Fox Creek flows
into the Licking River, approximately 6.5 miles west of the
MFDS, which in turn empties into the Ohio River near Cincinnati,
Ohio, approximately 100 miles from the MFDS.

The perennial streams at the base of the plateau are used as
freshwater supplies for livestock raised in the valleys. Fox
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TABLE 1

ACREAGE-TABULATION FOR THE AREA WITHIN 2.5 MILES OF THE MFDS

Percentage of Primary

Land Use Total Acres A Study Area
Residential 132 1.0
Other Urban or 44 0.3
Built Up Land

Cropland and Pasture 4,885 39.6
Brush Covered Land 167 1.3
Evergreen Forest Land 254 2.1
Deciduous Forest Land 597 4.8
Mixed Forest Land 6,128 49.6
Streams 161 1.3

Primary Study Area 12,368 . 100
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Creek is also used for light recreational fishing. The Licking
River is used both for recreational purposes and as a source of
public drinking water through municipal water systems upstream
and downstream of the MFDS. The nearest municipal water intake
downstream of the MFDS on the Licking River is located
approximately 54 miles from the site.

l1.5.2 - Geology and Ground Water

Potential geological resources in the area of Fleming County
around the MFDS include building stone, clay and shale,
petroleum, oil shale and ground water. With the exception of
small amounts of building stone and ground water for private
residential use, these geological resources are currently not
being exploited.

Ground water resources in the area are very limited, with
residential supplies generally available only in the valley
bottoms. Ground water quality in the area is generally poor.

Residents in the immediate vicinity of the MFDS have been on
public water supply since 1985. Prior to 1985, water was
typically obtained from shallow dug wells which reportedly
supplied sufficient quantities of water for household use.

1.5.3 - Biota

The region surrounding the MFDS includes many woodlots that are
periodically logged for timber. The wooded areas in this region
are classified as deciduous, evergreen, or mixed forest land.
The hillslopes adjacent to the MFDS are primarily deciduous and
include hickories, oak, ash, maple, black gum, tulip-poplar, and
beech. Because much of the hillslopes are privately owned, and
logging is an active industry in the immediate area, it is
possible that the standing timber on these slopes could be
harvested in the future.

Wildlife species common to the MFDS area are those associated
with the oak-hickory forest of the ridge slopes, the adjacent
farmlands, or a mix of these two habitats. This mix benefits
such game species as white-tailed deer, woodchuck, opossum, fox
squirrel, and migrating woodcock, as well as furbearers such as
red fox, gray fox, long-tailed weasel, raccoon, and striped
skunk. Rough grouse and gray squirrel are also hunted in the
more extensively wooded areas. 6 During late autumn and winter,
numerouz Canada geese, as well as mallards, wood duck,
green-winged teal, and other game waterfowl feed on open crop
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lands of the region. The acorn and hickory mast produced on the
hillslopes of the MFDS probably constitutes an important part of
the diet for white-footed mice, deer, squirrel, and turkey.

Several species of sport fish that are native to the Licking
River drainage have been collected from Fox Creek including
muskellunge, channel catfish, rockbass, spotted bass, largemouth
bass, white crappie, various sunfish, and sauger.

There are no federal threatened or endangered species known to
exist within the vicinity of the MFDS. Blazing Star, a plant
species listed as being of special concern by the Kentucky
Preserves Commission, does occur within a 2.5 mile radius of the
site, but would not be threatened by any physical activities at
the MFDS due to -its distance (approximately 1.5 miles) from the
site.

1.6 Climate

The climate of the MFDS area is classified as Temperate
Contluental. The summers are warm with temperatures above
90°F occurring approximately 30 days per year. The winters
are cold but not extreme, as temperatures below zero generally
occur only a few times per year. Temperatures above 100°F and
minimum temperatures as low as -22°F have been recorded in the
region.

Average annual preclpltatlon in the MFDS area is approximately
44 inches. A maximum 24-hour precipitation total of 5.8 inches
would be expected for a 100-year return period in the area.
However, the pOSSlblllty exists for extreme rainfall events to
exceed the 100 year maximum in the MFDS area. Snowfall in the
area averages approxlmately 18 inches per year with the highest
monthly average occurring during January.

Wind distribution data for the MFDS area reveals a fairly even
annual distribution of wind direction, with the greatest
frequency from the south and southwest directions. The average
wind speed observed over a l0-year period was 9.7 miles per
hour. Average wind speeds are greater during the spring and
winter seasons and the greatest percentage of calm wind
conditions occur during the summer months. A maximum wind speed
of 90 m;les per hour associated with a return period of 100
years is estimated for the MFDS area.
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SECTION 2.0 - SITE HISTPRY AND ENFORCEMENT ACTIVITIES

In 1954, the U.S. Congress passed the Atomic Energy Act which
provided for the development and utilization of atomic energy
for peaceful purposes. In 1959, Congress amended the Atomic
Energy Act of 1954 to provide for State participation in certain
regulatory controls on the use of atomic energy. Provisions
were made for the federal government to enter into agreements
with states on such participation.

As part of a program to encourage nuclear industry in Kentucky,
the Kentucky General Assembly created the Division of Nuclear
Information in the Kentucky Department of Commerce. The
Kentucky General Assembly then passed legislation in 1960 which
provided power to the Governor to enter into an agreement with
the federal government for the transfer of certain requlatory
powers in atomic energy to Kentucky. Also in 1960, the Governor
of Kentucky charged the Department of Health with the
responsibilities of providing regulations for the licensing of
radioactive materials. The Kentucky General Assembly passed
legislation in 1962 enabling the Commonwealth of Kentucky
(Commonwealth) to purchase lands for the disposal of radioactive
waste; the land to be owned and controlled in perpetuity by the
Commonwealth. Also in 1962, the Commonwealth became the first
state to sign an agreement with the federal government for the
transfer of certain regulatory powers in atomic energy and,
thus, became what is referred to as an "agreement state”. 1In
this agreement, authority was vested in the Commonwealth to
license the disposal of low-level radioactive waste. The Atomic
Energy Commission retained authority to license the burial of
waste from the reprocessing of spent nuclear fuel.

The Kentucky Division of Nuclear Information was succeeded by
the Division of Atomic Development, whose responsibilities were
then transferred to the newly created Kentucky Atomic Energy
Authority in 1962, which eventually became the Kentucky Science
and Technology Commission. In 1962 a commercial organization,
Nuclear Engineering Company, Inc. (NECO), purchased 252 acres of
land in PFleming County, Kentucky, in a knob area known as Maxey
Flats and submitted an application to the Kentucky Department of
Bealth for a license to bury radioactive waste at Maxey Flats.
Following site evaluations and approval, the Commonwealth issued
a license, effective January 1963, to NECO for the disposal of
solid by-product, source and special nuclear material at the
proposed site, and a contract was negotiated between the
Commonwealth (" 2ntucky Atomic Energy Authority) and NECO.
Issuance of this license was contingent upon conveyance of the
title of the site to the Commonwealth in accordance with state
and federal regulations.
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The Kentucky Atomic Energy Authority, in turn, leased this tract
of land back to NECO for a twenty-five year period with the
option for NECO to renew the lease for another twenty-five year
period thereafter. The lease agreement provided for the
establishment of a perpetual care fund, requiring a cost per
cubic foot of waste disposed, to be paid to the Commonwealth by
the operator (NECO).

The first radiocactive material was disposed at the Maxey Flats
Disposal Site in May 1963. From May 1963 to December 1977, NECO
managed and operated the disposal of an estimated 4,750,000
cubic feet of low-level radioactive waste (LLRW) at the MFDS.

In order to protect public health and the environment from
exposure, low level radioactive waste must be isolated during
the time that its radioactivity is decaying. To achieve this
isolation at the MFDS, low level radiocactive waste was disposed
at the site using shallow land burial. The waste was disposed
of in 46 large, unlined trenches (some up to 680 feet long, 70
feet wide and 30 feet deep) which cover approximately 27 acres
of land within a 45-acre fenced portion of the site known as the
Restricted Area. However, "hot wells” were also used at the
MFDS for the burial of small-volume wastes with high specific
activity. Most of the "hot wells" are 10 to 15 feet deep,
constructed of concrete, coated steel pipe or tile, and capped
with a large slab of concrete.

The trench wastes were deposited in both solid and
solidified-liquid form. Some wastes arrived at the site in
containers such as drums, wooden crates, and concrete or
cardboard boxes. Other wastes were disposed of loosely. Fill
material (soil), typically 3 to 10 feet in thickness, was then
placed over the trenches to serve as a protective cover. After
1977, six additional trenches were excavated for the disposal of
material generated on-site, bringing the total number of
trenches at the site to 52.

Environmental monitoring, in 1972, by the Kentucky Department of
Health (Department for Human Resources) revealed possible
migration of radionuclides from the Restricted Area. This
monitoring indicated that water entering the trenches had become
the pathway by which radioactive contaminants, primarily tritium
" which is a radioactive form of hydrogen, were beginning to
migrate out of the disposal trenches. A special study of the
site was conducted by the Commonwealth of Kentucky in 1974 to
determine whether the MFDS poséd any contamination problem. The
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study confirmed that tritium and other radiocactive contaminants
were migrating out of the trenches and that some radioactive
material had migrated into unrestricted areas. Various other
studies of the MFDS were initiated by the U.S. EPA, U.S. Nuclear
Regulatory Commission, U.S. Geological Survey, and the Kentucky
Department for Human Resources during the 1970’s and 1980°‘s.

The Kentucky Science and Technology Commission was abolished in
1976 and the perpetual care and maintenance responsibilities for
the MFDS were transferred to the Kentucky Department of Finance.

In 1977, during construction of Trench 46, it was determined
that leachate was migrating through the subsurface geology
(approximately 25 feet below ground surface). Subsequently, in
December 1977, the Commonwealth ordered NECO to cease the
receipt and burial of radiocactive waste.

In 1978, the Commonwealth and NECO entered into an agreement
under which NECO’s twenty-five year contract/lease was
terminated. After disposal operations ceased and the lease with
NECO was terminated, NECO’s license remained in effect, with
certain modifications, until 1979 at which time the license was
transferred to the Commonwealth. The Commonwealth’s operational
responsibilities at the MFDS were transferred from the
Department of Finance to the Department for Natural Resources
and Environmental Protection in 1979, with regulatory
responsibilities remaining with the Kentucky Department for
Human Resources. Upon transfer of NECO‘s license to the
Commonwealth, private companies such as Westinghouse Electric
Corporation (the current site custodian) were hired to stabilize
and maintain the site. Stabilization and maintenance activities
have included installation of temporary covers over an
approximate 27-acre trench disposal area, surface water
controls, subsidence monitoring and contaminant monitoring.

From 1973 through April, 1986, an evaporator was operated at the
site as a means of managing the large volume of water
infiltrating the disposal trenches as well as waste water
generated by on-site activities. The evaporator generally
operated 24 hours per day, approximately 250 days of the year
until 1986, when it was shut down. The evaporator processed
more than 6,000,000 gallons of liquids, leaving behind
evaporator concentrates which were then stored in on-site,
above-ground tanks. Evaporator concentrates were eventually
disposed of by the Commonwealth in Trench 50, which was
constructed in 1985 and 1986.
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In 1981, a polyvinylchloride (PVC) cover was placed over the
disposal trenches as a means of minimizing the infiltration of
rainfall into the trenches. Liquid storage tanks remained
on-site for future storage of site-generated liquids and
emergency trench overflow pumping operations. Those steps,
however, were temporary.

In 1983, at the request of the Commonwealth, EPA began the
process of determining whether the MFDS would be eligible for
remediation under CERCLA. 1In 1984, EPA proposed the MFDS for
inclusion on the National Priorities List (NPL) of hazardous
waste sites to be addressed under the federal Superfund Program
and, in 1986, this listing was finalized.

The MFDS was a primary disposal facility for low-level
radioactive waste in the United States during its period of
operation. As a result, the list of parties potentially liable
for site cleanup, known as Potensially Responsible Parties
("PRPs8"”), includes more than 650 rad%oactive waste generators
and transporters. The generator PRPs~ include many private
companies in the nuclear industry as well as numerous hospitals,
research institutions and laboratories. Several federal
agencies, including the U.S. Department of Defense (DOD) and
U.S. Department of Energy (DOE) are also generators of zite
waste. The Commonwealth of Kentucky, as the site owner® and a
generator, is also a PRP.

In 1986, EPA issued general notice letters notifying 832
Potentially Responsible Parties of their potential liability
with respect to site contamination and offering them an
opportunity to conduct and fund a Remedial Investigation/
Feasibility Study (RI/FS) of the MFDS. In March 1987,
eighty-two PRPs signed an Administrative Order by Consent (EPA
Docket No. 87-08-C) to perform the RI/FS. This group of PRPs

2 . If each facility or division of a PRP is treated as a
single entity, the number of PRPs totals more than 800.

3 - some of these radiocactive waste generators also disposed
of chemical wastes at the MFDS.

4 . The Commonwealth was required by state and federal
requlations to own the MFDS property, as is required for all
low-level radioactive waste disposal sites.
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formed the Maxey Flats Steering Committee (Committee). The
Committee has conducted and partially funded the technical work
required for the Remedial Investigation/Feasibility Study
performed at the site. The largest portion of costs incurred in
conducting the RI/FS was paid by DOD and DOE, both named as PRPs
but not members of the Maxey Flats Steering Committee.

In November 1988, EPA notified the PRPs of an imminent threat to
public health, welfare and the environment posed by the
potential release of liquids stored in the on-site storage
tanks. The threat arose from the presence of eleven 20,000
gallon tanks in the tank farm building that had been present
on-site for 10 to 15 years and whose structural integrity was of
great concern. The unstable condition of the filled-to-capacity
tanks posed an immediate threat to public health and the
environment. The PRPs declined the offer to participate in the
removal actions; thus, on December 19, 1988, EPA initiated phase
one of the removal.

Phase one consisted of the installation of heaters in the tank
farm building to prevent the freezing, and subsequent rupturing,
of tank valves and fittings which were submerged under water
that had infiltrated the tank farm building. Phase one, which
was completed in February 1989, also included the installation
of additional storage capacity on-site.

Phase two of the removal was initiated by EPA in June 1989.
Phase two began with the solidification of approximately 286,000
gallons of radiocactive liquids stored in the eleven tanks and of
water that had accumulated on the floor of the tank farm
building. Solidification activities were completed in November
1989 and resulted in the generation of 216 blocks of solidified
tank and tank floor liquids. Burial of these blocks, which were
stored on-site and above-ground, was initiated in Augqust 1991
with completion scheduled for November 1991. Solidification
blocks will be disposed in a newly constructed trench within the
MFDS Restricted Area.

The Remedial Investigation Report for the MFDS was approved by
EPA in July 1989. The Feasibility Study for the MFDS was
finalized and, along with the Administrative Record file for the
site to date, was submitted to the public in May 1991.
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SECTION 3.0 - HIGHLIGHTS OF COMMUNITY PARTICIPATION

Community interest and concern about the MFDS began in 1963
shortly after approximately 252 acres of land was purchased for
radioactive waste disposal operations. Area residents reported
initially that they were not informed of plans for the property
and that authorities provided little or no opportunities for
community input to the decision-making process. Area residents
also were concerned with methods used to place wastes in the
disposal trenches. When the Commonwealth released its 1974
study of the site, findings of elevated radionuclide levels drew
the attention of local and national media. In response,
citizens in the site community formed The Maxey Flats Radiation
Protection Association to investigate site conditions and
publicized the need for protection of nearby residents.
Organized citizen concern declined for a period after the
Commonwealth closed the site to the receipt of wastes in late
1977.

Concern resurfaced in 1979 when area residents learned that
tritium was escaping from an evaporator used at the site to
reduce the volume of liquids that had accumulated from trench
pumping operations. A second group, called the Concerned
Citizens for Maxey Flats, formed to organize citizen concerns
regarding the tritium releases. This group requested that
public water be provided to residents in the Maxey Flats site
vicinity. Public water was extended in 1985, by the Fleming
County Water Association, after which organized community
efforts again subsided. Community members remained concerned,
however, that the site should be cleaned up.

The present-day Maxey Flats Concerned Citizens, Inc. (MFCC) has
been very active throughout the Remedial Investigation (RI) and
Feasibility Study (FS). The MFCC submitted an application to
EPA for a Technical Assistance Grant (TAG) in 1988, and on
January 13, 1989, EPA provided § 50,000 to the MFCC for the
purpose of hiring technical advisors to help the local community
understand and interpret site-related technical information and
advise the community on its participation in the decision-making
process.

A Community Relations Plan for the MFDS was developed and
finalized in 1988, which described the proposed community
relations activities, along with a Work Plan describing the
technical work to be performed as part of the RI/FS. Pursuant
to the Community Relations Plan, information rerositories were
established into which EPA could place information to keep the
public apprised of developments related to the MFDS. Due to the
proximity of the site to both the cities of Morehead and
Flemingsburg, and the locations of interested citizens, two
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information repositories were established for the MFDS; one
located in the Fleming County Public Library, 303 South Main
Cross Street, Flemingsburg, KY 41041; and the second, located
in the Rowan County Public Library, 129 Trumbo Street, Morehead,
Kentucky, 40351.

Beginning with the Community Relations Plan and the RI/FS Work
Plan in February 1988, a number of site-related documents have
been placed in the repositories. A draft version of the RI
Report was placed in both repositories in November 1988 and the
final RI Report was placed in the repositories in September
1989. The revised draft Feasibility Study Report was provided
to the MFCC in September 1989; revision pages to the revised
draft FS Report were also provided to the MFCC in December 1989,
and the final FS Report was submitted to the MFCC and to both
information repositories in June 1991. The Administrative
Record file, which is a compilation of documents and information
considered during the selection of the site remedy, was placed
in the Fleming County Public Library on June 12, 1991, and on
June 14, 1991 at the Rowan County Public Library.

In addition to the technical reports and documents placed in the
repositories, fact sheets summarizing particular site
developments have periodically been issued to help keep the
public informed about activities at the MFDS. Fact sheets were
issued by EPA in September 1987, July 1989 and May 1991.
Additionally, fact sheets have been periodically distributed by
the MFCC and the Maxey Flats Steering Committee throughout the
RI/FS process. On May 30, 1991, EPA mailed more than 600
Proposed Plan Fact Sheets to members of the community,
interested parties, and Potentially Responsible Parties,
informing them of EPA’s preferred remedy and announcing the
holding of a public meeting on June 13, 1991.

A number of meetings have also been held regarding developments
at the MFDS. EPA held a citizen’s information meeting in
January 1988, and again in September 1988 at the Fox Valley
Elementary School in Wallingford, Kentucky to discuss the
activities to be performed as part of the RI/FS. A meeting was
held with the MFCC in September 1989 to discuss the development
of remedial alternatives in the Feasibility Study. A citizens
rally was put on by the MFCC in October 1989 to discuss the RI

" findings, risk assessment conclusions, and remedy options. In
October 1990, the MFCC sponsored a forum on the MFDS (which
included EPA, Commonwealth and PRP participation) to discuss the
site status. On May 22, 1991, 'EPA and the Coraonwealth of
Kentucky held a meeting with landowners adjacent to the MFDS for
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the purpose of discussing the buffer zone component of the
preferred remedy and, on June 13, 1991, EPA sponsored a public
meeting at the Ersil P. Ward Elementary School in Wallingford,
KY to discuss EPA’s preferred remedy for site cleanup as well as
other alternatives considered during the FS process. Press
conferences and site tours were conducted in October 1987 and
June 1991.

The public meeting on the preferred remedy/Proposed Plan, which
was held on June 13, 1991, initiated a public comment period
which concluded on August 13, 1991. A press release and three
local newspaper notices were published announcing the meeting.
Prior to the initiation of the public comment period, EPA
extended the usual 30-day public comment period on the preferred
remedy/Proposed Plan to 60 days due to site complexity, numerous
issues involved, number of documents in the Administrative
Record file, and a high level of community interest at the site.

A response to the comments received during the public comment
period is included in the Responsiveness Summary, which is
Appendix A to this Record of Decision. A transcript of the June
13, 1991 public meeting on the preferred remedy/Proposed Plan is
included as Appendix C of this Record of Decision.
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SECTION 4.0 - SCOPE AND ROLE OF RESPONSE ACTION

The selected remedy presented in this decision document serves
as the first and final remedial action for the Maxey Flats
Disposal Site. The treatment, containment, engineering and
institutional control components of the selected remedy will
reduce the potential risks from the site to an acceptable level
upon remedy completion. As part of the selected remedy, EPA
will require further data collection and analyses to determine
the necessity of a horizontal flow barrier as a component of the
remedy. If, based on this data collection and analyses, EPA
determines that a horizontal flow barrier is necessary, it will
be installed as part of this remedial action. The type and
location of the barrier will be determined by EPA in
consultation with the Commonwealth.
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SECTION 5.0 - SUMMARY OF SITE CHARACTERISTICS

The Remedial Investigation (RI), which was initiated at the
Maxey Flats Disposal Site (MFDS) in 1987, included the
collection of more than 700 samples at, and adjacent to, the
MFDS, from environmental media such as trench leachate, ground
water, soil and soil water, surface water, and stream sediment.
The samples were analyzed for a variety of radiological and
non-radiological (chemicals, metals, etc.) constituents. A
summary of the sample matrix, number of samples, and type of
sample analyses performed during the Remedial Investigation is
presented in Table 2.

The environmental analyses conducted during the RI complemented
the extensive sampling activities previously performed by the
Commonwealth, the United States Geological Survey and national
laboratories. The data collected prior to the RI was utilized
in the RI to the exent practicable. Sampling activities by the
Commonwealth are still continuing.

5.1 Nature and Extent of Contamination

Most of the waste disposed of at the MFDS was in solid form,
although some container-enclosed liquids and solidified liquid
wastes were accepted during the earlier years of site
operation. The wastes were in a variety of containers including
cardboard or fiberboard boxes, wooden crates, shielded drums or
casks, and concrete blocks. Wastes of low specific activity
which were buried in the Restricted Area include paper, trash,
cleanup materials and liquids, packing materials, protective
apparel, plastics, laboratory glassware, obsolete equipment,
radiopharmaceuticals, carcasses of animals, and miscellaneous
rubble. Higher activity waste buried in the Restricted Area
included sealed sources, irradiated reactor parts, filters,
ion-exchange resins, and shielding materials. Transuranic
waste, generally associated with glove boxes, gaskets, plastics,
rubber tubing, paper, and rags, was also buried at the MFDS.

Information on the types and quantities of chemical wastes
buried at the MFDS was generally not recorded at the time of
waste burial. However, some Radioactive Shipment Records note
the disposal of "Liquid Scintillation Vials" ("LSVs"). LSVs are
small vials, generally contalnlng a solvent and a radioactive
constituent. LSVs are used in laboratories to count the amount
of radioactivity in laboratory samples for diagnostic tests,
environmental ronitoring and in other industrial and medical
applications. The principal hazardous organic constituents
associated with liquid scintillation fluids are toluene and
xylene.
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5

TABLE 2

9

0031

REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PROGRAM

SAMPLE
MATRIX

LEACHATE
15 Trench Sumps

MONITORING WELLS
8 Producing Wells
2 USGS Wells
1 Producing
Background Well

BOREHOLE SAMPLES
Scil and Rock

SOIL

Round 1

Round 2

Round 2

(select samples)
Food Crop Samples
Background

SOIL WATER
1 Producing
Well Point

SURFACE WATER
Surface Water
Background SW

STREAM SEDIMENT
Sediment
Background Sed.

15 + 1 dup®
16 + 2 dup
4
2
261
218 + 12 dup
132 + 7 dup
16 + 2 dup
S + 1 dup
3
2 + 2 dup
20 + 2 dup
2
20 + 2 dup
2

a) Chemical Analyses:
Complete -~ Target Compound List (TCL) organic chemicals
- Target Analyte List (TAL) inorganic chemicals

RCRA

RCRA

b) Radionuclide Analyses:

H-3 -
g-3t -
1 -

EXP -

C-14 -

NUMBER OF
SAMPLES COLLECTED

CHEMICAL
ANALYSES2

Complete,
Coﬁplete,
Complete,

Complete,
none

none
none

Complete,

Complete
Complete

Complete,

Complete
Complete

Complete
Complete

RCRA

RCRA
RCRA

RCRA

RCRA

RCRA

RADIONUCLID
ANALYSES

H-3,IG,EXP,C-14

H_3'IG'EXP’C-14
H-3'IG,EXP,C-14

H-3’IG’EXP'C-14
H-3%

H-3
H-3,1IG

H-3,IG

H-3,1IG
H-3,1G,EXP

H-3,1G,EXP

H-3,IG
H-3,IG,EXP

B-3,IG
H-3,IG,EXP

- pH, sulfide screen, ignitability screen
- pH, sulfide screen, ignitability screen,

acid reactivity, base reactivity, water reactivity

Tritium
Tritium analyzed by on-site laboratory

Isotopic Gamr: 1

Expanded: Sr-90 and gross alpha; if gross alpha was
greater than 0.015 pCi/ml, then analyses for Ra-226,
and isotopic Pu and U were also performed

Carbon-14

c) dup = duplicate sample
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The total volume of waste received from off-site and buried at
the MFDS has been estimated at approximately 4.8 million cubic
feet. Of this volume, the activity of by-product material alone
(material that has become radioactive by neutron activation in
nuclear reactors), disposed of at the MFDS, has been estimated
at 2.4 million Curies. Much of this material was reported as
mixed fission products; thus, the total activity from by-product
waste may be underestimated. Other wastes disposed of at the
MFDS include Special Nuclear Material (Plutonium, Uranium-233
and enriched Uranium-235) and source material (Uranium and
Thorium, not including Special Nuclear Material).

In addition to the wastes received from off-site sources,
on-site operations have generated material which includes waste
from ground surface grading, trench leachate pumping, evaporator
operation, and general waste handling. Wastes generated from
on-site activities have been disposed of, in solid form, in
newly constructed trenches within the site’s Restricted Area.
Trenches 48 and higher contain waste generated from on-site
activities. Trench dimensions and volumes are presented in
Table 3.

S.1.1 - Trench Characteristics

The RI estimated that a total of approximately 2.8 million
gallons of leachate are in the disposal trenches. The RI, as
well as previous investigations, concluded that there is a large
range of contaminant concentrations in samples collected from
trenches in different parts of the Restricted Area.
Additionally, site records indicate that samples (tritium, gross
alpha and beta particle analyses) from the same trench sump
vield varying concentrations at different times.

Fifteen trench sumps were sampled during the RI. Trench sump
sampling locations are illustrated in Figure 5. The trench
leachate was found to contain a variety of radionuclides (of
which tritium is the most predominant), as presented in Table

4. In general, the non-radiological, chemical concentrations in
trench leachate samples were low. The dominant chemical
constituents detected were solvents, chelating agents, phthalate
esters, hydrocarbons, phenolics, ethers, and carboxylic acids.
Concentrations of chemical constituents ranged from non-detect
to less than 10 ppm. (See Table 5.) A review of pre-RI trench
data indicates that the total organic carbon (TOC) concentration
was variable among the trenches sampled, with TOC values ranging
from 460 to 3300 ppm. The resilts of inorganic sample analyses
are presented in Table 6. In general, trench leachate appeared
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TRENCH DIMENSIONS, VOLUMES AND BURIAL PERIODS!

Trench Dimensions Trench Trench Dimensions Trench
Number LxWxD Volume Number LxWxD Volume
(feet) (cu £t x 1000) (feet) (cu £t x 1000)
1 162 x 10 x 15 24 26 300 x 50 x 10 150
1S 78 x 25 x 15 29 27 350 x 70 x 182 441
2 79 x 25 x 15 30 28 350 x 70 x 18 441
3 275 x 15 x 15 62 29 350 x 70 x 18 441
4L 44 x 15 x 15 10 30 360 x 75 x 22 594
58 68 x 15 x 14 14 31 360 x 76 x 22 602
6L 44 x 15 x 14 9 32 350 x 70 x 22 539
7 242 x 15 x 15 54 33L 350 x 50 x 103 150
8L 50 x 15 x 13 10 34 140 x 24 x 104 34
9L 32 x 15 x 12 6 35 300 x 70 x 20 420
0 300 x 30 x 15 135 36 200 x 20 x 18 72
118 300 x 30 x 12 108 37 200 x 20 x 18 72
12L 35 x 10 x 8 3 38 200 x 50 x 17 68
13L 15 x 10 x 8 1 39 200 x 50 x 16 160
14L 15x 9x 5 1 40 686 x 70 x 30 1,441
15 300 x 50 x 12 180 41 255 x 20 x 10 51
16L 15 x 10 x 8 1 42 650 x 70 x 30 1,365
17L 30 x 15 x 10 5 43 614 x 50 x 30 921
18 275 x 40 x 9 99 44 681 x 55 x 30 1,124
198 300 x 40 x 10 - 120 45 145 x 55 x 32 255
20 300 x 40 x 12 144 46 190 x 50 x 15 143
21L 300 x 42 x 15 189 47 150 x 34 x 15 77
22 300 x 20 x 12 72 48 100 x 40 x 15 60
23 300 x 60 x 10 180 49 200 x 30 x 15 90
24 300 x 50 x 10 150 50 65 x 45 x 20 58
25 300 x 30 x 11 99 51 43 x 46 x 15 30

1. Source for information on Trenches 1 through 46, except Trench 34,
from Westinghouse Hittman Nuclear, Inc., 1984 and Zehner, 1983.

2 . East end of Trench 27 is deeper than west end.

3 - Actual trench area is estimated to be approximately 33 percent of the
areal dimensions. Depth is based on the average depth of sumps and
depth range in Zehner (1983).

4

- Source: Photo Science, Inc., 1983.
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TABLE 5

RESULTS OF ORGANIC CHEMICAL AMALYSES FOR JRENCH LEACHATE (R1 PROGRAM ANALYSES)
(concentrations in ppb)

9

6

1T 1.2
. Ethyl- Methylene Chloro- Vinyl Chloro- Dichloro- Dichloro- Phthalate Naph- 2-Methyl 4&-Methyl
Sump _Acetone Benzene Tolyene JNylene benzene chloride form chloride _ ethane ethane gthene esters thalene phenol phenoi
07-2 <10 <§ «$ 51 21 <5 <$ <10 <10 <5 <S <10 <10 <10 <10
07-9 <10 <5 <5 10 <5 <5 <5 <10 12 <5 <5 «10 <10 <10 <10
19s-6 <10 <5 < m < <S. < 0. 2700 210 < <10 <10, <10 <10
195-7 <10 290 2900 300 <5 120! <5 150! <10 sal 75! <10 1201 48 100
195-8 <10 12 ¢} 12 <5 6 < 128 250 140 n 390 <10 0 <10
26-2 200l <5 < <5 < <5 < <10 <10 <5 <$ <10 <10 <10 <10
26-3 <10 <5 <5 <5 <5 <5 <5 <10 «10. 38! S <10 <10. <10 <10
27-5 <10 100 810 400 50 <5 <5 0. 66! <5 <S5 <10 300! + <10 <10
32-9 130} 21 1300 150 <5, <5 <5 41} <10 <5 <5 <10 59 <10 S
32-99 120} 29 1700 270 221 <5 23 61} <10 24 <s <10 58 7 380
312-€ <10 <5 <$ <5 <5 <S5 <5 <10 <10 <5 <$ <10 <10 <10 <10
35-4 <10 <5 < <5 <5 <5 <5 <10 <10 <5 <5 <10 160 140 320
35-6 <10 22 1500 3100 43 <5 <5 24 <10 13 <5 <10 420 31 <10
35-8 <10 * <5  $300 4400 35 <5 <5 <10 <10 <5 <5 <10 280 100 130
40-16 <10 < et s/ <5 174 <s <10 540 120 <5 <10 <10 <10 <10
40-17 170} 48 " 93 10 < <5 <10 <10 22 <5 <10 <10 <10 <10
Biscetlongous Orgenie Chemicply Pregent ip Only o few Trenches

fumsp Chemical concenteetion  chemical  concentretion Chemicgl  concentretion  Chemicel _ concentretion

07-2 {e(2C1-Et)ether 210

07-9 ste(2Cl-Et)ether 10 Benzyl alcohol 16

195-7 Bis(2CL-Et)ether 14 1,2-0icl-benzene 35 2,4-Dimethyiphenol 85

19s-8 Tricl-ethens 10

27-5 1,2-Dicl-benzene 1} 2,4-Dimethyiphenot 42} 1,4-Dicl-benzene 10l

32-99  penzolc acld 300

35-4 2-4 Dimethylphenol 1500

35-6 Carbon disulfide 1" 4-Me-2-pentanone 21 Tetract-ethene 7 2,4-Dimethyiphenol 32

1,2-0icl-ethane 6
35-8 4-Ne-2-pentanone 27
40- %4 1,1,1-Tricl-ethene 27

9¢00

Note: Cl s chloro Et = ethyl Me = methyl

j) Eotimated velue because of exceeding a date validstion criterion, or
below detection timit due to laboratory sample dilution.
d) Duplicete Sample
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TABLE 6
RESULTS OF JMORGANIC ANALYSES FOR TRENCH LEACHATE (R] PROGRAM ANALYSES)

(concentrations in ppb)

SMP_ AL Sb  As Bg Be €4 Co Cr__Co (Cu fe__Pb ng M g Ni [ Se A9 ]] W v mnn

0 30l & S 2910 a0 S0 <25 122800 S 4540 43 «0.2 40, 1563300  5.47 <10 285500 <10 S0 234

07-2 00 <40
07-9 <200 <60 <10 15937) 7.6 <5 7350 19 <S50 <25 MO, 9.2° 64190 3 <0.2. 1570 140630} < <10 479800 <10 <50 20
195-6 <200 <60 <10 1163} <& << 30380 16 <50 <25 231200 17.6" 139520 50 0.20" 1066 20400) <5 <10 282t00 <10 S0 38}
195-7 <200 70 <10 1850) & S 41350 15 <S50 <25, 278000 6.9" 168220 62 <0.2, e24) 4s5940) < <10 W <10 S0 4160
195-8 <200 <0 <10 826} < S 24350 13 86 150/ 111107 18.07 171020 148, 0.51" 126¢) 2:s0) S5 <10 W <10 <0 208!
26:2 <200 <60 <10 9% S <5 10220 <10 <SO0 <25 14910 6.1 9000  42) «0.2 78i 3910 s <10 2900000 <10 <50 2790
26-3 <200 <60 <10 45T S <5, 9670 16 <S50 <25 9840 5.20 161750 <8l 0.2 2530 swil s <0 3660000 <10 S0 121
275 <200 w0 <10 16270 < 13) 199120 10 S0 25 93940, 5 290430 90l 0.2 8l sne0l S <0 S200000 <10 o 9s0i
320 200 40 127 1366 & < 21040 42 <50 <5 9170 7.17 100240 99600 <0.2 63l 276090] <« <10 1591300 <10 S0 223)
3-8 200 <60 <10 1038 S <5 160 45 <50 <25 78100 <5 98800 9 0.2 63 23270) <« <10, 1503500 <10 <S0 176
32-E <200 40 20" 410 S <5 10100 11 <50 <25 60l S5 1umeo 62 0.2 1600 120360) S 17) 1649300 45T <0 28/
35-4 390 <60 MY 1956 S S 24370 13 S0 <25 35800 <5 24609 185 0.2 26l 2023700 < 13} 1601100 <10 '<s0 21
35-6 <200 <50 567 439 5 <S5 26260 «10 <50 <25 1020} S 218550 300 <0.2 0 638800 <5 <10 1340500 <10 <50 <20,
35-8 <200 <60 7T2© <200 <5 <5 7000 16 <50 268 7580} 19.37 33670 106 <0.2 <40, 4&7840) 7.67 <10 2870900 <10 <50 22}
$0-14 <200 <60 <10 298 <5 <5 21990 <10, <50 <25 11830 6.0) 155670 63/ «0.2 109 11e040) < <10 e33000) <10 SO 1760
40-17 <200 <60 22" 2680 < <5 19200 111 <S50 <25 14900 22.1) 106000 67 <0.2 100) 150000] <5 <10 866000 <10 <50 <20
RESULTS OF CYAMIDE AMD TOTAL PHEMOLICS AMALYSES FOR TRENCH | EACHATE (R) PROGRAM ANALYSES)
(concentrations in ppb)
fwp  Cyenide = Totel Phenolice
or-2 <10 W
or-9 <10 F73
195-6 <10, “F
19s8-7 10! 128"
195-8 2 167
26-2 <10 1
26-3 <10 u:
27-5 <10 "
32-9 129 wr o
32-94 90! n'
32-€ 19} It O
354 <10 35"
35-6 w 137
35-8 <10 22:
40-14 <10 20
40-17 <10 17 D
o
j) Estimated valus because of exnceeding a date valldation criterion, or below detection limit die to laboratory sasple ditution. (&)
in) Estimated velus and tentetive Identification g
r) Rejected result dumw to exceeding o deta validation criterion.

ND) No Data
d) Dup'icate sample
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to be highly buffered and exhibited near-neutral pH values. The
trench samples yielded negative results for RCRA screening tests
for sulfide and ignitability. Additionally, organic and
inorganic analyses performed on the trench leachate samples
indicated that EP Toxicity and Toxicity Characteristic
Leachability Procedure (TCLP) test results would also be
negative for those samples. Table 7 presents the results of
RCRA analyses performed on trench leachate samples.

5.1.2 - Geology and Ground Water

Maxey Flats is located in the Appalachian Plateau, in the Knobs
physiographic region of northeast Kentucky. The MFDS lies in a
tectonically stable region of North America with few exposed
faults and relatively infrequent earthquakes. However, minor
damage from earthquakes has been reported in the region from
recent earthquakes, one of which occurred in 1988, having a
magnitude of 4.5 on the Richter Scale with an epicenter
approximately 25 miles southwest of the MFDS.

Figure 6 illustrates the rock units exposed in the area
surrounding MFDS which consist of shale, siltstone, and
sandstone ranging in age from the Silurian to Mississippian (320
to 430 million years old). In the MFDS area, the rock units dip
25 feet/mile (0.3 degrees); regionally they dip to the east at
30 to 50 feet/mile.

The Nancy Member of the Borden Formation is exposed on the
hilltop at the MFDS and is 27 to 60 feet thick. The unit is
mostly shale with two laterally extensive siltstone beds, the
Lower Marker Bed (LMB) and Upper Marker Bed (UMB). These beds
are 0.2 to 2.8 feet thick where encountered during drilling
operations at the MFDS.

Underlying the Nancy Member, the Farmers Member of the Borden
Formation is characterized as an interbedded siltstone and
shale, approximately 29 to 42 feet thick. Underlying the
Farmers Member is the four to seven feet thick shale of the
Henley Bed, 17 to 18 feet thick Sunbury Shale, and 21 feet thick
Bedford Shale.

Fractures are present in all rock units at the MFDS, with
fracture sets oriented, in descending order, northeast-
southwest, northwest-southeast, and north-south. The fracture
sets are generally within 20 degrees of vertical. The weathered
shale of the Nancy Member is the most highly fr -~tured. Most
ground water available for sampling during the RI was obtained
from fractures of geologic units. Figure 7 identifies the
location of monitoring wells sampled for ground water.
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TABLE 7

RESULTS OF RCRA ANALYSES FOR TRENCH LEACHATE

TRENCH SULFIDE IGNITABILITY
SUMP pH SCREEN SCREEN
7=-2 7.50 Neg Neg
7-9 7.83 Neg Neg
198-6 7.32 Neg Neg
19s8-7 7.33 Neg Neg
19s-8 7.66 Neg Neg
26-2 7.80 Neg Neg
26-3 8.03 Neg Neg
27-5 5.07 Neg Neg
32-9 7.83 Neg Neg
32-94 7.89 Neg Neg
32-E 8.49 Neg Neg
35-4 8.05 Neg Neg
35-6 8.24 Neg Neg
35-8 8.65 Neg Neg
40-14 7.57 Neg Neg
40-17 8.14 Neg Neg

Neg) Negative results
d) Duplicate sample

Note: Organic and inorganic analyses performed on the trench leachate
samples indicated that EP Toxicity test results would be negative.
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The distinguishing feature of the Nancy Member, and perhaps that
of the site’s geology, is the Lower Marker Bed of the Nancy
Member. The LMB is a thin siltstone layer that is generally
flat-lying (some local undulations of the bed are present,
however), fractured and weathered, and lies approximately 15 to
25 feet below ground surface. The LMB is the principal leachate
flow pathway at the MFDS and underlies or intersects the
majority of disposal trenches. Consequently, the LMB is a
highly contaminated geologic unit at the MFDS. Another
distinguishing characteristic of the LMB is that underlying
units are hydraulically connected to the LMB. However, rates
and quantities of flow to the underlying units are, most likely,
low. '

It is estimated that the maximum total flow rate away from the
Restricted Area and through the LMB represents 70 percent of the
entire flow system at the MFDS. The volume of LMB exfiltration
to the hillslopes has been estimated at approximately 159
gallons per day, at a minimum. The total flow from the LMB and
lower lying beds has been estimated at 227 gallons per day.

Vertical migration between geological strata is limited by shale
layers of low permeability, which act as aquitards. On the west
side of the site, trench leachate migrates horizontally through
fractures of the Lower Marker Bed, which lies approximately 15
feet below ground surface in that area. On the east side of the
site, the 40 series trenches, which commonly bottom near the top
of the Farmers Member (approximately 40 feet below ground
surface), leach tritium and other contamination to the Farmers
Member. Because the MFDS is bounded on three sides by steep
slopes, the contaminated leachate migrating horizontally through
the fractured siltstone layers generally moves into the bottom
of the soil layer on these hillslopes. However, as evidenced by
the occurrence of seeps on the east hillside, not all leachate
migrates to the bottom of the soil layer on the hillslopes.

Hydrogeologic evaluations of the MFDS indicate that ground water
movement through the rock strata to the disposal trenches may be
negligible. However, a potential pathway for ground water flow
into the trenches would be through the narrow neck at the north
side of the site where the MFDS trench area is connected to the
main portion of the Maxey plateau. Because of present water
mounding at the site (i.e., there is a higher potentiometric
surface at the center of the site than at the edges), the
tendency is for water/leachate to migrate outwardly from the
site rather thar in*o it. Furthermore, even if the trend were
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reversed, the ground water migration into the trenches is
anticipated to be minimal for two reasons. First, the very
limited permeability of the various rock strata (except through
fractures) would preclude significant migration. Second, due to
the natural geological configuration of the MFDS plateau and the
narrow land bridge connecting the MFDS to the remainder of the
plateau, ground water flowing south toward the trenches would
very likely migrate and drain into the natural gullies to the
east and west of the connecting land bridge rather than migrate
the longer distance into the trenches. Further modeling,
monitoring, and data evaluation are planned to assess
hydrogeoclogic conditions at the MFDS.

Tritium is the predominant radionuclide detected in ground
water, as confirmed during the RI. Samples taken from
monitoring wells in the Lower Marker Bed had higher tritium
concentrations (up to 2,000,000 pCi/ml) than samples taken from
deeper geologic units, with the highest tritium concentrations
detected on the west side of the Restricted Area. Other
radionuclides detected include cobalt-60, carbon-14,
strontium-90, radium-226, uranium-233/234, uranium-235,
uranium-238, plutonium-238, and plutonium-239/240. These
tritium concentrations and the presence of other radionuclides
indicate that the contamination was caused by trench leachate.
Table 8 summarizes the results of radionuclide analyses on
ground water samples collected during the RI.

Non-radionuclide analyses in monitoring wells indicate the
presence of organics and inorganics such as benzene, toluene,
xylenes, arsenic, total phenolics and cyanide. The highest
concentrations of non-radionuclides were detected in wells
completed in the LMB on the west side of the Restricted Area,
which also had the highest radiological contamination. Tables 9
through 11 present the results of organic, inorganic and RCRA
analyses on ground water samples collected during the RI.

The LMB and the Farmers Member are the two principal geological
formations at the MFDS by which leachate migrates to the
hillslopes.

5.1.3 - Soils

Soil cover on the hillslopes in the MFDS area averages five feet
thick, but ranges from 0.5 to greater than 18 feet thick. The
soil types are generally an upper soil unit of clayey silt, and
a lower soil unit of silty clay.
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TABLE 8
Al
Sempling
well  Pate  ____lritiee g src90 00 _Co 0 (3 V)7 _ep 226 9 2I¥Ps Y.y v238 Py 238 by 2397240
rousp 3V
£51-07 03/05/88 1200000+/-200000 <10 0.03 +/-0.02 0.6 +7-0.%  <0.V 0.0008-/-0.0003 0.025 </ 0 003 0 OUOBes .. G0 U CJIYes 0.0006 0.3 +7-0.0} 0008 o7 U U0
£31-03 . 03/03/88 080000+/-120080 <10  0.19 +/-0.01 8.4 +/-0.1 <01 0.0006+/-0.0003 0105 +/-0.007 <0 00O U DO24ee/ 0.0009 0.134 ¢/-0.009 0 UbIue/ 0 0008
€51-03% 03/03/88 BO0OOR¢/- 120080 <10 D.0V «/-0.01 0.5 ¢/-D.1 <D} 0.0008+/-9.0084 0 100 +/-0. 008  <D.0007 0 0016+/-0.0010 0. +/-0.0V ©.0024+/-0.0008
ES1-04 03708788 300000¢/- 40000 «10  0.007+/-0.802 0.5 +/-0.1% «0.1 [ [ 1] W [ [ »p
v51-08 03782708 T30/ 00 <10 0.25 +/-0.81 «0.% 0.4 0.0012+/-0.0003 0.0014+7-0.000% <0.0002 U.000%/ 0.000} 0.809 +;-0.002 0.001¢¢/ u COUB
oW a93/08/88 N000+/- 2000 410 0.049¢/-0.005 0.004¢/-0.02 «0.1 - [ ' 1 [ (17
(it 16 02724788 P10+ - 10 <10 12.6 +7-0.8 «¢.1 «0.1 - (1] [ [ [ ] (13
03715/88 10 <10 0.010+/-0.003 9.3 0.3 - [ 1] uw un w0 ' "0
03/06/88 2000000+/ - 300000 <10  0.013¢/-0.007 0.7 </-0.0 <6} 0.0007+7-0.0004 0.092 «/ 0.00% <U. 0006 0.002v+/-0.0007 0.3 ¢/ 0.04 0 003 7 U QU2
03215708 <8 <10 0.01 +4/- 0.0 <0. «0.1 [ ] uo no 1] [ L1
03722788 <10 <10 0.017+7-0.002 «0.1 «0.% 0.013 +/-0.800 0.010 «/-0.000 <0.000% 0.60% +/ U.00Y «9.003 0 005 s/ U OU2
03720700 (3] ] <10  0.027¢/-0.002 9.1 0.1 0.42 +/-8.02 0.0034+/-0.0007 0.0003:/ 0.0002 0.0018+/ 0.000% ©.0000%+/-0.0002 <0.0001
04719788  940000+/- 50000 <10 <0 .00% 0.6 /- 0.1 0.1 » " (18 [T "0 "0
04720708 660008+, - 30000 0 I 16 +/- 0.0N 0.5 /- 0.V «0.1% 0.0005+/-0.0001 0.092 «/-0.00% <0 00U 0.0Mm7-/ 0.000% 0.049 </ 0.004 0. 002
8:/719/88 3IS0000+/- 20000 <10 0.00%/- 0.802 0.5 <¢/- 0.1 <«0.} [ ] [ 1] ND L] [ n
04/20/88 030e/- 30 <10 <0.00% «0.1 <0.1 [ 4 [ 0 0 [ ] [T}
“/21/88 14600+ - 700 «18 <0.00% «0.1 0.1 [ ] [ J L] [ ] » .0
8/21/08 8209/ 30 <10 <«0.00% 9.1 «0.1 [ ] L] =0 0 w 0
0%/22/88 e/ S <10 <0.005 «0.1 8.1 [ L] [ “ [ [
€si-19 04722708 260008+, - 10000 «10 0.46 ¢/- 0.0} 0.8 +/- 0.1 <0) 0.00064¢/-0.00009 &.09) +/-0.005 <0.0003 0.0024¢7-0.008% 0.8 */ 0.0t 0 0012+/ 0.0003
[21R8 ) 04 /22/08  270000+/- 10088 <10 0.10 +/- 0.0) 0.8 +/- 0.1 <0.1% 0.00048+/-0_0001 .09 «/-0.008 0.804 +7-0 001 G.00L3+7 0.90080 B9.20 <7 0.0 0 0012+, 0 0003
£51-26 04722788 <10 <10 <0.00% 0.} «0.1 e 3 "0 "0 ™3 o
us-2 04/26/08 <10 <10 <0.00% «0.1 «0.1 [ .0 [ "0 ™ [
ua-4 04725708 1716%,;- 10 <10 «0.08% «0.t 0. 0.064 +/-0.003 0.008 «/-0 000 0.0000¢/-0.0004 0.0051+7/-0.0088 0.0023 +/-0.0007 <0.0004

8) Result suspect; Independent snalyses pertormed 1n Lhe Kentucky Cabinet of Humen Resources Leberstory an a duplicate seaple had a tritium concentratton of 2.0 +/ 0.2 pli/mi (Volpe, 1988
d) Supliceis waepie
#0) We Bete, snelyses net perlorsed for these siphs esitiers (Ra-226 and lsetepic U and Pu) Bacsuse gress siphs wes less than 0 013 pCi/mi

9

6

P30
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TABLE 9
ORGANIC CNEMICAL CONCENTRATIONS [N GROUNDWATER

(concentrations in ppb)

LOWER WARKER QED

ORGANIC CNENICAL €si-3 ESI-!d ES1-4 ESt-2 ES1-19 ESI-Wd ESI-8 ES1-14
[ 4] R2 R1 Rl R2 R1_R2 R1_R2 R2 Rl R2 Rt R2

Acetone <10 | <10 <10 <10 | <10 <10 |<10 <10 | <10 <10 <10 |<10 <10 }<10
Senzene 86 | 66 86 <5 9 18| 25 65 | 96 84 <5 | <S <$ <5
Toluene 7| <5 9 <5 | < <5 | <$ S| 6 ‘<5 71 < <5 | <
Nephthalene <10 |<10 <10 <10 |«10 <10 |<10 wif<ao <0 <10 |<10 <10 |<10
Vinylchloride 76 | 45 7 <10 |<10 <10 |<10 29 | 40 37 <10 <10 <10 | <0
Chlorofora «§ ] <5 <5 24 | 21 <5 <5 <5 <5 <5 <5 <5 <5 <5
1,1 dichliorosthane 6] <5 8 <5 | «5 6 6 9] < <5 <5 | <5 <5 | <5
1,2 Dichloroethane 12| 13 <5 6 <5 <S5 S 8 7 <S5 <5 <5 | <«
1.2 bichloroethene 57 | 48 69 61 N 6 9 34 | 57 52 <5 | <5 <5 | <5 '
Trichloroethene 100 | 93 96 9| 7 <5 4 32 | 63 55 <5 | <S <5 | <S5
Chlorobenzene <S5 9 1" <5 <5 <5 <5 <5 < <5 <5 <5 <5 <5

LOVER WARKER SED/

AOVER NANCY ~  LOWER WAWCY  UPPER FARMERS ONJO SWALE  OWIO SHALE

ORGANIC CHENICAL ESI-24 ESI-12 ESI-16 us-2 UA-4

R &2 RY__®2 (4] R2 RY &2
Acetone <10 <10 <10 |<10 1wl <0 200/| 2200) <10 | <10
Senzens <«<$ | <5 <«<S | <5 <5 <S <5 <5 12 12
Toluene <5 | <5 <5 | < <5 22 5 <5 12 b4
Phenol <10 <10 <10 |[<10 <10 <10 <10 500 <10 | 290
Carbon disul fide «<§ | <5 <5 | <5 <5 <5 <5 <5 <5 8
Vinylchloride <10 <10 <10 1<10 <10 | <10 <10 <10 <10 | <10
Chloroform <5 | <5 <5 | <5 <5 <5 <5 <5 <5 <5
1.1 Dichlereethane <$ | <« <5 | <% < <S5 <$ <5 <5 <5
1,2 dichloreethane < | < <5 | <$ < < <S5 <5 <$ <5
1,2 dichloresthene <5 | <3 <$ | <5 < <$ «$ <$ <5 <5
Trichloroethene «§ | < <5 | < <5 <5 <« <5 «$ <5
Chlorobenzene <5 | < <5 | < <$ <$ " <$ <S <5 <S5

]) Estimeted velue becsuse of exceeding e date validetion criterion, or
beleuw detection limit due to laboratory sample dilution.
RY1) Round 1 Semple
R2) Round 2 Semple
d) Duplicate Semple

9

6

%00
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TABLE 19

e

NORGAN HEMICAL COMCENTRATIONS IN GROUNDWATER
(concentrations in ppb)

LOWER MARKER BED

€s1-039 £si-199

INORGAMICS  ESI-03 €S1-04 €S1-02 ESI-19 ES1-08 ESI-14
(AN T a1 ’1 (1] R1___R2 /1 ®2 R2 Rl R2 R1 R2

At <200 | <200 <200 4100/ 4«69} 210" 852! <200 <200 <200 1260/ <200 <200 <200
$b <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60 <60
As 57 “ 57 25} 29 46 60" 66 67" 90" 0 <10 <10 <10
sa <200 | <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
e <S5 <5 <$ <5 <5 <5 <5 <5 <$ <5 <5 <5 <5 <5
cd <$ <3 <5 <5 <« <5 <5 6 <5 <5 <5 < <5 <5
Ca 150000 [147000 149000 151000 156000 139000 |143000 109000 | 98900 103000 64610, | 62400, 63910 | 61100
cr <10 <10 <5 19! <10 17 <10 <10 <10 <10 24) Ty <10 | ' <10
Co <50 <50 <50 <50 «50 <50 <50 <50 «50 <50 <50 <50 <50 <50
cu <25 <25 <25 <23 <25 <25 <25 <25, <25 <25 <25 <25 <25 «25
fe $860 | 5460 s670 5680 1110 19100° | 12900 3560/] 3190 3320 2750 661 <100 <100
Pb <3 <S5 <S <5 <5 66‘ <5 66 <5 <5 <S <5 <5 <5
"o 157000 |162000 155000 140000 [154000 214000 [218000 158000 ]154000 161000 115000 110000 96440 .| 95900
"n 4870 | 4780 4770 282 429 4040 3980 3840 | 3470 3640 &b 29 3615%) 3880
"o ‘°‘f <0.2 <o.f <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2 <0.2 <0.2
wi 60 61 66 65 55 178) 120 <40 <%0 <40 <40 59 74} 90
« 9780 | 8610 9800 13300 | 12900 14600 9820 14900 | 14300 13700 8380 7020 8690 | 7290
Se <3 «$ <5 «$ <5 <3 <5 <3 <$ <$ <5 <S5 <5 <5
A9 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10, <10
Ne 361000 344000 362000 288000 [272000 425000 [394000 466000 |399000 415000 280000 }261000 237000/ {204000
n <10 <10 <10 <0 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
v <30 <50 <50 <30 <30 <50 <50 <50 <50 <50 <50 <50 <50 <50
In «20 <20 <20 n 782° <20 <20 <20 65 <20, 34 <20 <20 «20
Cysnide <10 <10 <10 <10 <10 <10 <10 10} 12) 124 <10 <10 <10 <0,
Phenolics <10 <10 <10 <10 <10 <10 <10 32" 17 1) <10 <10 <10 10/

j) Estimated velue beceuse of exceeding a date validation criterion, or

below detection Limit due to laboratory sample dilution.
Estimated value and tentative fdentification.

jm)

r) Rejected results dus to exceeding e date velidation criterion.

nt)
®2)

fReund 1 Semple.
Round 2 Semple.

d) buplicete Seaple.

S

6

9%00




LOUER MARKER BED/

LOVER NANCY
INORGANICS ES1-24
AR
Al 4670 2740
sb <40 <60
As <10 <10
[ 1) <200 <200
[ 1] <5 <5
cd <5 <S5
Ce 126000 1109000
cr 32} 23
Co <50 <50
Cu <25 <25
fe 11200 6850
Pb <5 <5
ne 145000 | 136000
wn 406 377
Ng «0.2 <0.2
ui s2) 45
[ ¢ 21400 | 11700
Se <5 <5
A9 <10 <10
Ne 268000 222000
T <10 <10
v n vy
In <20 <20
Cyenide <10 <10
Phenolics <10 <10

J) Estimeted value because of exceeding a data validetion criterion, or
below detection Limit due to lsboratory sample dilution.

TABLE 10 (CONTINUED)
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AN NEMICA 1 GROUNDWATER
(concentrations in ppb)
LOMER NANCY UPPER FARNERS OHIO SHALE ONIO SHALE
ESI-12 €S1-16 us-2 UA-&
R1__ &2 1] (1] /1 ®2 3] R2
3960’ 1390) 700)| 2470} <200 2060/ so! 1960/
<80 <60 <60 <60 <60 <60 <60 | <60
<10 <10 <10 <10 16" <10 <10 <10
<200 <200 <200 <200 1140 3380 7270 3770
<5 <5 <5 <$ <5 <5 <5 <5
<5 <5 <5 <5 <5 <5 8 5
366000 |319000 196000 |173000. 295000 | 211000 WA .| 1800000
2y} 10} <10 13} <10 <10 1! 19}
<50 <50 <50 <50 <50 [.Y3 «50 64
<25 <25 <25 <25 101 203 1730 974
7070 3380 1440 5180 2210 40700 34700.] 54500
<5 <5 <5 <5 <5 14 107! 353
379000 |349000 292000 |279000 70900 53600 517000 | 372000
164 127 12 140 235 806 2080 2170
«<0.2 <0.2 «0.2 «0.2 «0.2 <0.2 <0.2 «<0.2
<40 <40 &7 49 <40 67 s¢} 105
16600 | 13700 26200 | 23000 28000 19300 70500 53300
«5 «<$ < <5 110 <5 219 <5
<10 <10 <10 <10 <10 <10 «10 <10
295000 |264000 279000 |251000 3940000 |2460000 12900000 9450000
<10 <10 <10 <10 <10 <10 39/ <10
<50 <50 <50 <50 <50 <50 <50 <50
20 <20 <20 <20 159 384° 770 26707
<10 <10 <10 <10 ) sl <10 <10,
<10 <10 «10 <10 (13 1020’ 54" «87)

r) Rejected results due to exceeding @ dats velidation criterfon

NA) Not Analyzed

R1) Round 1 Saaple
R2) Round 2 Semple
d) Duplicate Semple

9

6

L¥00




Determination - Page

38

TABLE 11

5

9 CC48

RESULTS OF RCRA ANALYSES FOR GROUND WATER

, SULFIDE IGNITABILITY
WELL pH SCREEN SCREEN
ESI-2 8.13 Neg Neg
ESI-3 8.04 Neg Neg
EsI-3d 8.08 Neg Neg
ESI-4 7.61 Neg Neg
ESI-8 7.20 Neg Neg
ESI-12 8.00 Neg Neg
ESI-14 6.85 Neg Neg
ESI-16 NA NA NA
ESI-19 8.02 Neg Neg
ESI-24 7.26 Neg Neg
UA-~-4 6.77 Neg Neg
UB-2 7.25 Neg Neg

Neg) Negative Results
NA) Not Analyzed
d) Duplicate Sample

Note: Organic and inorganic analyses performed on these samples indicated
that EP Toxicity test results would be negative.
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Figure 8 identifies the locations of soil samples obtained from
hand augers during the RI. In the soils on the three slopes
adjacent to the site, tritium is the predominant contaminant,
with the largest contaminated areas and highest levels of
tritium contamination on the upper part of the northwest side of
the site (north of the Western Series trenches). Tritium
concentrations ranged from non-detect to 560,000 pCi/ml. The
solil analyses, in conjunction with the ground water and trench
leachate analyses, indicate that tritium has migrated through
the fractured LMB from the trenches toward the west hillslope
and has subsequently migrated down-slope along the soil/rock
interface. Additionally, elevated tritium concentrations (50 to
420 pCi/ml) were observed near the center of the east slope,
below an outcrop of the fractured Farmers Member. See Figure

9. This tritium originated in the 40 Series trenches on the
east side of the site, which were excavated to near the top of
the upper Farmers Member. Other site-related radionuclides
detected in soils at the MFDS include cobalt-60 (0.3 pCi/gram)
and cesium-137 (0.1 - 0.8 pCi/gram). Previous testing along the
soil-rock interface by the Commonwealth indicated the presence
of additional radionuclides such as strontium-90, carbon-14, and
plutonium-238 and -239. Table 12 provides the concentration
ranges of radionuclides in RI soil samples.

Toluene was the most widely detected chemical contaminant at the
MFDS, ranging from 40 to 250 ppb. Other volatile organic
contaminants detected in soils include acetone and methylene
chloride in low concentrations. Pesticides, PCBs, and
semi-volatile contaminants were not detected in soils of the
MFDS study area, with the exception of one pesticide, Dieldrin,
which was detected in a food crop study area (See discussion
below). All soil samples displayed inorganic concentrations
within ranges considered normal for soils, with the exception of
Arsenic, which was detected at 60 to 106 ppm. Tables 13 and 14
provide the concentration ranges for organic and inorganic
analyses, respectively, performed on site soil samples during
the RI. As indicated in Tables 15 and 16, negative results were
reported for the RCRA parameters tested for scil and soil

water. Organic and inorganic analyses performed on these soil
samples indicate that EP toxicity and TCLP test results would
also be negative.

Samples collected in the food crop study area (See Figure 10 for
sample locations) indicate no site-related contamination in
these off-site locations. Dieldrin, a pesticide, was detected
in one food crop sample but is ‘related to farming activities
rather than the site.
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TABLE 12

CONCENTRATION RANGES OF RADIONUCLIDES IN SOIL
(concentrations in pCi/ml or pCi/gram)

Background Food Crop Hand Auger
Radionuclide Soil? Study Area Soils
Tritium <10P <10 <10-560,000
K-40 20.0-26.0 7.0-22.0 <1.0-31.0
Cs-137 <0.1 <0.1-0.30 <0.1-0.80
Ra-226 0.80-1.10 <0.1-0.30 <0.1-9.40
Th-232 1.10-1.40 0.70-1.50 0.50-1.80
U-238 <2.0 <2.0 <2.0-14.0
Co-60 <0.1 <0.1 <0.1-0.3

a) Daniel Boone National Forest

b) One background tritium analysis discounted by laboratory
review (Sample BK-3, See Appendix B, Section 4.2.1 of RI
Report)
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TABLE 13

CONCENTRATION RANGES OF ORGANIC CHEMICALS IN SOIL SAMPLES

(concentrations in ppb)

Background Food Crop Hand Auger
Chemical Soil? Study Area Soils
Methylene
Chloride <5 <5 <5-6
Chloroform <5 <5 <5
Toluene 53-35 7-180 <5-250P
Acetone <10 <10 <10-367
2-Butanone <10 <10 <10
Di-n-octyl
phthalate <330 <330 <330
Dieldrin <16 <16-290 <16
Phenanthrene <330 <330 <330
Fluoranthene <330 <330 <330
Pyrene <330 <330 <330
a) Daniel Boone National Forest
j) Estimated value because of exceeding a data validation

criterion, or below detection limit due to laboratory
sample dilution

b) Estimated value due to the detector’s response being
outside of the detector’s linear range
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CONCENTRATION RANGES OF INORGANIC CHEMICALS IN SOIL SAMPLES

Cyanide
Phenolics

TABLE 14

59 00

(concentrations in ppm)

Background
Soil?

8540-11100
<12 .
<2-14.6J
45]-64
<1
<1
<1000
15.0-18.4
11.3-14.6
9.3-15.7 .
21400-285003J
<1-19.8
27703-3030Q
98J-250]
<0.04.
28-44J
<1000-18901]
<1
<2
<1000 .
<2‘502J
21-283
49-67

<2
<2

Food Crop
Study Area

7090-~10100
<12
<2-27.1F
<40-95
<1
<1
<1000-1330
10.5-16.5
<10-26.2
<5-61.2
15200-31400
12.7-33.2
<1000 ,
3713-85037,
<0.04-0.06310
<8=-22
<1000-1280
<1
<2
<1000
<2
24-72
<4-90

<2
<2

a) Daniel Boone National Forest

3) Estimated value because of exceeding a data validation
criterion, or below detection limit due to laboratory

sample dilution
jn) Estimated value and tentative identification

Hand Auger
Soil

2980-10900
<12 .
6.73-106.0J
<40-163
<l1-8.8
<1
<1000-2180,
6.4-18.81]
<10-25.5
<5-53.7
16000-95200
2.4-39.6
<1000-<4260
g8J-538J .
<0.04-0.2010
<8~-63J]
<1000-216Q
<1-4.2J
<2
<1000-1880
<2-3.4
<10-276
6-298

<2
<2
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TABLE 15

SULTS OF R ANALYSES FOR HAND AUGER SOIL SAMPLE ROUND 2

ACID REACTIVITY BASE WATER
OCATION H SULFIDE IGNITABILITY HCL H2S04 REACTIVITY REACTIVITY
03T7-32 3.9 Neg Neg Neg / Neg Neg Neg
05-10 4.6 Neg Neg Neg / Neg Neg Neg
05A-35 4.0 Neg Neg Neg / Neg Neg Neg
06-10 5.5 Neg Neg Neg / Neg Neg Neg
06-10d 5.7 Neg Neg Neg / Neg Neg Neg
06-20 6.2 Neg Neg Neg / Neg Neg Neg
11A-00 4.4 Neg Neg Neg / Neg Neg Neg
12A-30 4.4 Neg Neg Neg / Neg Neg Neg
12A-30 4.5 Neg Neg Neg / Neg Neg Neg
13A-38 4.2 Neg Neg Neg / Neg Neg Neg
17-10 5.2 Neg . Neg Neg / Neg Neg Neg
17-104 4.5 Neg Neg Neg / Neg Neg Neg
18A-00 4.6 Neg Neg Neg / Neg Neg Neg
43A-10 4.6 Neg Neg Neg / Neg Neg Neg
48-30 5.4 Neg Neg Neg / Neg Neg Neg
SOA-0S 5.5 Neg Neg Neg / Neg Neg Neg
58A-05 3.9 Neg Neg Neg / Neg Neg Neg
58A-15 6.8 Neg Neg Neg / Neg Neg Neg

Neg = Negative test results
d = Duplicate sample

Note: Organic and inorganic analyses performed on these samples
indicated that EP Toxicity test results would be negative.
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TABLE 16

RESULTS OF RCRA ANALYSES FOR SOIL WATER

g:;;led . _pH Sulfide Screen Ignitability Screen
WP-1 03/07/88 7.39 Neg Neg
wp-1d 03/07/88 7.44 Neg Neg
WP-1 04/19/88 6.40 Neg Neg
wp-19  04/19/88 6.30 Neg Neg

d) Duplicate sample
Neg) Negative results

Note: Organic and Inorganic analyses performed on these samples indicated
that EP Toxicity test results would be negative.
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5.1.4 - Surface Water and Sediments

Surface water and sediment investigations during the RI involved
the collection and analyses of samples from surface water runoff
leaving the Restricted Area (which exits through three water
control structures located at the periphery of the Restricted
Area) and off-site creeks which receive runoff from the MFDS as
well as from off-site sources. Figure 11 illustrates the
locations of surface water and sediment sample collection during
the RI.

Tritium (10 to 60 pCi/ml) and Radium-226 (0.26 pCi/gram [Rock
Lick Creek] and 0.29 pCi/gram [Drip Springs Hollow]) were the
only radionuclides detected in the surface water samples during
the RI. Concentrations of tritium were highest at the water
control structures adjacent to the Restricted Area and decreased
with distance away from the Restricted Area. The principal
sources of tritium entering these structures are contaminated
liquids that have migrated from the trenches to the hillslopes
through fractured bedrock and atmospheric releases of tritium
from the trenches. The concentration ranges of radionuclides in
surface water samples are presented in Table 17.

The Commonwealth of Kentucky has detected Strontium-90 in
surface water in the East Main Drainage Channel. The
Commonwealth has also detected Strontium-90 in the east pond, at
the east pond outlet, and in the south drainage area.
Additionally, the Commonwealth has detected tritium
concentrations in various site drains in excess of 1000 pCi/ml.

Analytical results from the RI indicate low concentrations
(ranging from 5 ppb to 98 ppb) of chemical constituents in
surface water. Chemical contaminants detected in surface water
samples were limited to acetone, 2-butanone, chloroform,
toluene, bis(2-ethylhexyl)phthalate, and hexachlorobenzene.
Concentration ranges of organic and inorganic chemicals are
presented in Tables 18 and 19, respectively.

In conjunction with the surface water sampling program during
the RI, sediment samples were collected at the same locations
(See Figure 11). Sediment sample analyses indicated tritium in
concentrations ranging from 10 to 70 pCi/ml. Tritium
concentrations were greater at the water control structures
adjacent to the Restricted Area than at the more distant stream
sampling stations. Other radionuclide concentrations in
sediment m-isture were within the range of background
concentrations. (See Table 20 for concentration ranges of
radionuclides in stream sediment samples.)
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TABLE 17
CONCENTRATION RANGES OF RADIONUCLIDES IN SURFACE WATER

(concentrations in pCi/ml)

Background? Downstream Site Area MFDS

Surface Water of Site Area Streams Ponds and Weir
Tritium ~°  <10-40P <10-31P <10-30 <10-60
K-40 <1l.0 <1l.0 <1.0 <1.0
Cs-137 <0.1 <0.1 <0.1 <0.1
Ra-226 <0.1 <0.1-0.29 <0.1 <0.1
Th-232 <0.2 . <0.2 <0.2 <0.2
U-238 <2.0 <2.0 <2.0 <2.0
Co=-60 <0.1 <0.1 <0.1 <0.1

\) Daniel Boone National Forest and Stream Sampling Station A (upstream of
3ite Area).

b) High value suspect, see Appendix E, Section 4.1 of MFDS RI Report for
discussion.
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TABLE 18

CONCENTRATION RANGES OF ORGANIC CHEMICALS IN SURFACE WATER
(concentrations in ppb)

Organic Background? Downstream Site Area MFDS
Chemical Surface Water of Site Area Streams Ponds and Weir
Acetone <10 <10 <10-68 <10-14
Toluene <5-9 <5-5 . <5 <5-42
Chloroform <5 <5 . <5-5 <5
2-Butanone <10 <10-36J <10 <10
Bis(2-ethyl
hexyl)-phthalate <10 <10 <10 <10-98
Hexachloro- .
Benzene <10 <10-293J <10 <10
Heptachlor <0.05 <0.05 <0.05 <0.05-0.09
Endosulfan 1 <0.05 <0.05 <0.05-0.08 <0.05

a) Daniel Boone National Forest and Stream Sampling Station A

(upstream of Site Area)

j) Estimated value because of exceeding a data validation criteria, or
below detection limit due to laboratory sample dilution.
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TABLE 19

CONCENTRATION RANGES OF INORGANIC CHEMICALS IN SURFACE WATER
(concentrations in ppb)

Background?® Downstream Site Area MFDS
Analyte Surface Water of Site Area Streams Ponds and Weir
Al <200 <200-430 <200-880 <200-1820
Sb <60 <60 <60 <60
As <10 <10 <10 <10
Ba <200 <200 <200 <200
Be <5 <5 <5 <5
cd <5 <5 <5 <5=5
Ca <5000-9540 11700-24400 5390-26200 <5000-40500
Cr <10 <10 <10 <10
Co <50 <50 <50 <50
Cu <25 <25 <25 <25
Fe <100-660 <100-2490 360-560 <100-1090
Pb <5 <5 <5 <5
Mg <5000 . <5000-1Q200 <5000-5260 <5000
Mn 88-341J <15-9611 <15-310 <15-172
Hg <0.2 <0.2 <0.2 <0.2
Ni <40 <40 <40 <40
" <5000 <5000-7450 <5000 <5000
3e <5 <5 <5 <5
Ag <10 <10 <10 <10
Na <5000 <5000-6920 <5000 <5000
Tl <10 <10 <10 <10
v <50 <50 <50 <50
Zn <20-85 <20-43 <20-33 <20-22
Cyanide <10 <10 <10 <10
Phenolics <10 <10 <10 <10

a) Daniel Boone National Forest and Stream Sampling Station A
(upstream of Site Area)

j) Estimated.ﬁﬁiﬁe because of exceeding a data validation criterion,

or below detection limit due to laboratory sample dilution.
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TABLE 20

CONCENTRATION RANGES OF RADIONUCLIDES CHEMICALS IN STREAM SEDIMENTS

(concentrations in pCi/ml or pCi/qg)

Background?® Downstream Site Area MFDS
Radjonuclide Sediments of Site Area Streams Ponds and Weir
Tritium <10 <10 <10-20 <10-70
K-40 8.0~16.0 12.0-30.0 17.0-22.0 12.0-21.0
Cs-137 <0.1-1.30 <0.1-0.10 <0.1 <0.1-0.40
Ra-226 0.90-2.50 1.50-2.40 1.70-3.70 0.60-1.10
Th-232 0.80-1.20 0.80-1.40 0.80-1.20 1.00-1.30
U-238 <2.0 <2.0 <2.0 <2.0
Co-60 <0.1 <0.1 <0.1 <0.1

a) Daniel Boone National Forest and Stream Sampling Station A
(upstream of Site Area)
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Volatile organic chemicals (acetone, 2-butanone, methylene
chloride, and toluene) detected in sediment samples ranged from
5 ppb to 170 ppb. Semi-volatile organic chemical constituents
(phthalate esters, phenol, phenanthrene, fluoranthene, and
pyrene) ranged from 5 ppb to 1800 ppb. The highest
concentration detected was phthalate esters. Phthalate esters
were only detected in samples associated with surface water
runoff from the Restricted Area and the probable source of the
phthalate esters is the PVC used to cover the trenches. (See
Tables 21 and 22 for concentration ranges of organics and
inorganics, respectively, in stream sediment samples.)

501-5 - Air

Although an air quality investigation was not performed during
the Remedial Investigation of the MFDS, atmospheric data is
available for the site from 1983 to present. For the years 1983
to 1987, the average gross alpha, gamma, and beta concentrations
measured at the air monitoring stations around the perimeter of
the Restricted Area were three to five times lower than the
maximum concentration permitted by Commonwealth regulations
outside the Restricted Area for individual radionuclides. The
average tritium activity measused at the air monitoring stations
ranged from 240 to 3,090 pCi/m” during the years 1983 to 1986,
and averaged 275 pCi/m° in 1987. For comparative purposes,

the average tritium activity for 1987 is less than 0.2 gercent
of the maximum permissible concentration (200,000 pCi/m~) for
areas outside the Restricted Area. The highest average airborne
tritium concentsation measured at a single location during 1987
was 1,260 pCi/m>, 0.6 percent of the average annual maximum
permissible concentration.

The primary source of airborne radiation prior to 1987 was the
evaporator system. (The site evaporator ceased operation at the
MFDS in 1986). The trend of airborne tritium concentrations has
closely followed the release of tritium by the site’s evaporator
system. Tritium concentrations measured at the air monitoring
stations markedly decreased during 1983 and 1987 when the
evaporator was not operating, and again in 1986 when the
evaporator was operating at lower capacities. Other potential
sources of airborne radiation are tritium transpired by trees,
diffusion of tritium vapor directly through the trench cap, and
the ascension of tritium-bearing gases escaping from trench
sumps.
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TABLE 21

CONCENTRATION RANGES OF ORGANIC CHEMICALS IN STREAM SEDIMENTS
(concentrations in ppb)

Organic Background? Downstream Site Area MFDS
Chemical Sediments of Site Area Streams Ponds and Weir
Methylene

Chloride <5 <5-10 <5 <5
Chloroform <5 <5 <5-103 <5
Toluene <5-75 <5-10 <5-5 <5
Acetone <10-72 <10-170 <10-20 <10
2-Butanone <10 <10-31 <10 <10
Di-n-octyl

phthalate <330 <330 <330 <330-1800
Dieldrin <16 <16 <16 <16
henanthrene <330 <330 <330 <330-510
Fluoranthene <330 <330 <330 <330-410
Pyrene <330 <330 <330 <330-3807

a) Daniel Boone National Forest and Stream Sampling Station A
(upstream of Site Area)

j) Estimated value because of exceeding a data validation criterion,
or below detection limit due to laboratory sample dilution.
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TABLE 22

CONCENTRATION RANGES OF INORGANIC CHEMICALS IN STREAM SEDIMENTS

(concentrations in ppm)

0066

' Background?®
Analyte Sediments
Al 4800-8140

" Sb <12
As 13.33-38.9
" Ba v, <40-96
Be <1l-1.5
Cd <l
Ca <1000
Cr 14.32-30.0
Co <10-59.2
Cu 8.6-27.3
Fe 4300~73200
Pb 19.4-42.1
Mg <1000
Mn 261-682
Hg <0.04
Ni 16-42.0
M <1000~1570
se <1
Ag <2
Na <1000
Tl <2
A 28-76
Zn 55)-163J
Cyanide <2

Phenolics <2

Downstream

of Site Area

5820-8390
<12
10.83-59.3
<40-63
1.3-2.6
<l
<1000-18200
16.4-30.7
21.4-40
23.2-54.9
36600-71300
9.8-30.7
<1000-2310
295J-999
<0.04-0.0732
523-863J,
<1000-195037
<1
<2
<1000-1390
<2
62-109,
177-2973

<2
<2

Site Area
Streams

3750-8230
<12 .
14.2-38.0J
43-83
<1-1.8
<1
1250-30800
9.5-24.1
10.5-26.9,
23.2-46.73
22300-65400
21.2-23.9
<1000-5070
330-7843
<0.04 |,
31-747,
<1000-12203
<l
<2
<1000
<2
39-817,
<4-2367

<2
<2

MFDS

Ponds and Weir

8000-11400
<12-13
<2-39.0
<40-230
<1
<1
<1000-39900
17.2-39.6
<10-65.0,
8.5-41.0J
22200-70700
<1-46.6
1240-3940
92J-3530,
<0.04-0.Q730
14-481 .
<1000-15003
<l
<2
<1000-1490
<2
28J-66
40-123J

<2
<2

a) Daniel Boone National Forest and Stream Sampling Station

(upstream of Site Area)

j) Estimated ;alue because of exceeding a data validation criterion,
or below detection limit due to laboratory sample dilution.

jn) Estimated value and tentative identification.
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SECTION 6.0 ~ SUMMARY OF SITE RISKS

As part of the RI/FS, an assessment of site risks was performed
by the Maxey Flats Steering Committee (Committee) using existing
site data and information gathered during the Remedial
Investigation. The Committee’s Appendix D to the Feasibility
Study Report, and EPA’s Addendum Report to the FS Report, may be
consulted for a more in-depth explanation of both the process
and results of the risk assessment for the Maxey Flats Disposal
Site. The dose estimates presented in this section are median
doses, unless otherwise noted. Additionally, the assumptions
employed in the calculation of site risks and resultant dose
estimates, provided in this section, are derived from the
Committee’s final, April 1991 risk assessment, unless otherwise
noted. .

The risk assessment identified the contaminant sources and
exposure pathways which pose the greatest potential threat to
human health and the environment and then evaluated the baseline
risks associated with a No Action alternative; i.e., a scenario
which assumed that the site would be abandoned. The risk
assessment assumed exposure scenarios that involved (1) the
degradation of the existing soil cap and the subsequent leaching
and transport of radionuclides offsite, and (2) individuals
trespassing and establishing residence at the site.

Potential contamination sources at the MFDS were determined to
include trench material, leachate, site structures, above-ground
tanks, ground surfaces, ground water, and soil. Potential
routes of exposure to contaminants, called exposure pathways,
were developed based on both the current site conditions and
future, potential pathways typically examined in a public health
evaluation. For the MFDS, two sets of potential pathways were
evaluated - intruder (on-site) pathways and non-intruder
(off-site) pathways. For the intruder scenario, it was assumed
that the site would be abandoned and an individual would occupy
an area of the site which is currently known as the Restricted
Area. The non-intruder scenario, like the intruder pathways,
assumed the site would be abandoned, but involved pathways
(primarily off-site pathways) other than those associated with
occupying the site.

- Of the contaminants identified at the MFDS, two sets of

contaminants representing the greatest potential for impacting
human health, called indicator contaminants, were developed.
Ta*le 23 identifies the two ¢ -4ups of indic:’' »r contaminants
selected for the Maxey Flats Disposal Site, radionuclide and
non-radionuclide indicators.



Determination - Page 58

59 0068

TABLE 23

INDICATOR CONTAMINANTS

Radionuclides
Hydrogen-3 (Tritium)
Carbon-14
Cobalt-60
Strontium-90
Technetium-99
Iodine-129
Cesium-137
Radium-226
Thorium-232
Plutonium-238
Plutonium-239

Americium-241

Non-Radionuclides
Arsenic

Benzene
Bis(2-Ethylhexyl) Phthalate
Chlorobenzene
Chloroform
1,2-Dichloroethane
Lead

Nickel

Toluene
Trichloroethylene

Vinyl Chloride
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6.1 Off-Site Exposure Scenario

The pathways evaluated for the off-site exposure scenario are
listed in Table 24, and described below. In order to evaluate
the potential off-site exposure scenario, it was assumed that
the site was abandoned and no measures are in place to control
or mitigate site releases. Approximately 10% of rainwater was
assumed to penetrate deep into the trenches and leach
radionuclides from the waste. The contaminated rainwater was
assumed to percolate down into the strata underlying the
trenches and migrate laterally beneath the trenches to the MFDS
hillslopes. From here, the contaminated water was assumed to
partially evaporate and partially to be transported down the
hillslopes to the valley below. As a result of
evapotranspiration, tritiated water becomes airborne and is
transported off-site to receptor locations.

6.1.1 - Well Water Pathway

The off-site well water pathway includes the following
assumptions:

® A drinking water well in the alluvium becomes contaminated;
leachate migrates in ground water from the trenches through the
Lower Marker Bed (LMB), lower Nancy and Farmers Members to the
hillslope; migration down the hillslope is via surface water
runoff in washes; dilution by surface runoff water,
evapotranspiration losses on the hillslope, infiltration into
the alluvium at the bottom of the hillslope, and dilution in the
alluvial ground water by additional recharge and upstream ground
water occur.

e The MFDS and surrounding area are divided into eight
sub-basin drainage areas, which carry different proportions of
runoff and contaminants and are analyzed individually for
contributions to alluvial ground water in the stream valleys.

e Individuals use a well in the alluvium for drinking water
over a lifetime and consume two liters per day.

e No contaminants migrate via ground water through the
colluvium, soil, or bedrock into the alluvial aquifer.

® Radioactive decay reduces radionuclide concentrations over
the estimated travel time for the pathway.
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TABLE 24

OFF-SITE (NON-INTRUDER) PATHWAYS

® Well Water Pathway -~ involves the movement of contaminants
in ground water to the hillsides adjacent to the site and
into the surface water system moving down the hillsides.
At the bottom of the hillsides, the contaminated runoff
recharges the alluvium (soils). A well is excavated in the
contaminated alluvium and a family uses the well as a
source of drinking water.

e Surface Water Pathway -- in this pathway, contaminants move
off-site in ground water and enter the surface water
system. The stream water is then used as a drinking water
and irrigation source for beef and milk cows and their
forage. Humans then ingest the animal products.

® Soil Erosion Pathway -- this pathway actually is a
combination of pathways. It involves the resuspension in
air of soil particles contaminated with radionuclides and
the washing of soil into the surface water. It is assumed
that the trenches overflow with contaminated liquids.

Dry contaminated soil is then suspended in air and carried
to a person and inhaled or washed away in runoff. Also,
crops are grown in the alluvium contaminated by surface
runoff. A person ingests contaminated farm products and is
exposed to external radiation.

e Sediment Pathway -- involves the movement of contaminants
in ground water to the hillsides adjacent to the site and
into the surface water system (streams). As the
contaminated surface water moves through the stream bed,
some of the contaminants adhere to the soils in the stream
bed. Through the course of play in the stream beds, a
child ingests the contaminated soils.

e Deer Pathway -- Contaminated water moves through the ground
water system to the hillsides adjacent to the site. Upon
reaching the hillside, the contamination is incorporated
into plants. The contaminated plants are then eaten by
deer foraging on the hillslopes. Also, the deer drink
contaminated water from the streams. The contaminants are
then incorporated into the meat of the deer. A hunter
kills the deer and ingests the meat.
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‘TABLE 24 (Continued)

OFF-SITE (NON-INTRUDER) PATHWAYS

e Evapotranspiration Pathway -- this pathway involves the
uptake of contaminated liquid into plants; the liquids are
released from the plants to the environment. Tritium is
the only contaminant to move by this pathway. Once released
to the air, the tritium could be incorporated into food and
drinking water sources or directly inhaled by a human.

® Trench Sump Pathway -- This pathway involves the escape of
tritiated water from trenches via trench sumps and cracks

in the trench cap. A person then inhales the contaminated
air.
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e Radionuclides and other contaminants are subject to
retardation by sorption effects.

Figure 12 illustrates the projected extent of potentially
contaminated alluvium, under a No Action alternative, used in
evaluating exposures associated with the well water pathway.

6.1.2 - Surface Water Pathway

This pathway begins in the same manner as the well water
pathway; that is, contaminated runoff travels down the
hillslope. However, unlike the well water pathway, where the
flow is divided into eight regions, all the radioactivity is
assumed to be deposited into a creek, and the creek water is
used as a source of drinking water for livestock. 1In addition,
grass in the vicinity of the creek is ingested by the
livestock. Humans then ingest the contaminated milk and beef.

6.1.3 - Erosion Pathway

Another pathway included in the off-site exposure scenario is
the erosion pathway. The erosion pathway assumed that, without
erosion controls, surface and hillslope soil will be transported
to the alluvial valley. The analysis is based on the assumption
that no steps are taken to prevent the "bathtub" effect or to
protect the overlying soil from erosion. As a result of the
"bathtub” effect, leachate is assumed to rise up periodically,
saturate the overlying soil, and overflow the trenches. The
overlying soil thereby becomes contaminated and, when eroded
down to the alluvial valley, becomes a source of exposure to
individuals living in the valley.

The erosion pathway actually consists of a subset of pathways
which include the following: (1) direct radiation from living on
contaminated alluvium, (2) the ingestion of contaminated surface
water, (3) the ingestion of vegetables grown in contaminated
alluvium, and (4) the ingestion of beef and milk obtained from
cattle and milk cows raised on water obtained from the creek and
fodder from the contaminated alluvial plain.

The drinking water pathway of the erosion pathway is based on
the assumption that an individual obtains all his drinking water
- from a local creek. Doses from the ingestion of vegetables are
based on the assumption that all vegetables are obtained from
gardens located on the contaminated alluvium. Similarly, milk
and beef doses a- * based on thé assumption that the cattle and
cows obtain all their drinking water from the creek and fodder
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from grass growing in the contaminated alluvium. The doses also
include direct radiation from continual exposure from living on
contaminated alluvium. These doses were based on the assumption
that the contamination is an effective infinite plane, with no
credit taken for shielding.

The exposures associated with the erosion pathways were
performed for a range of time periods that reflect a decaying
source term and a changing erosion rate. The results of the
analyses for the upperbound estimate for the erosion pathway are
presented in Table 25. EPA believes that the upperbound
estimates are the appropriate values associated with the erosion
pathway due to the number of uncertainties in the erosion
pathway analysis. See Section 6.3 - Risk Uncertainties, for a
discussion of risk assessment uncertainties.

6.1.4 - Sediment Pathway

Another off-site pathway evaluated in the MFDS baseline risk
assessment was that of a child ingesting contaminated .
sediments. Contaminants travel to the hillslopes and into the
surface water system. As the contaminated surface water moves
over the stream beds, some of the contaminants adhere to the
sediments of the stream bed. Then, through the course of play
in the stream beds, a child ingests 0.7 grams of contaminated
sediments per day. It was assumed that the sediments are
approximately 50% water, which contains tritium at the same
concentration as the surface water.

6.1.5 - Deer Pathway

This pathway involves the migration of contaminants to the
hillslopes. Upon reaching the hillslopes, the contamination is
incorporated into plants. Approximately 150 kilograms/year of
contaminated plants are then eaten by deer foraging on the
hillslopes. Also, the deer drinks 3650 liters/year of
contaminated water from the streams. The contaminants are then
incorporated into the meat of the deer. A hunter kills the deer
and ingesta 5 kilograms of deer meat per year.

6.1.6 - Evapotranspiration Pathway

This pathway involves the uptake of contaminated liquids into
plants. Through the process of evapotranspiration, which is the
release of water vapor from the plants to the atmosphere,
tritium is released to the air and incorporated into food and
drinking water sources, or directly inhaled by a human. Tritium
is the only contaminant to move by this pathway.
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ATHWAY

External Exposure
Drinking Water
Vegetables
Milk

Meat

Table 25

EROSION PATHWAYS

59 0075

DOSE (MREM/YEAR)

160
440

11
1.4
1.9
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6.1.7 - Trench Sump Pathway

This pathway involves the escape of tritiated water from
trenches via trench sumps and cracks in the trench cap. A
person then inhales the contaminated air. Tritium is the only
contaminant to move by this pathway.

6.1.8 - Conclusions of the Off-Site Exposure Scenario

The results of the risk assessment revealed that, for off-site
exposure pathways, tritium is the critical radionuclide. The
well water pathway is, by far, the dominant off-site pathway.
If no action is taken at the site, the total dose equivalent
from all indicators from all combined off-site pathways to
individuals would be 75 mrem per year for the average case,
almost half of which is attributable to tritium. The upper
bound estimate of exposure from such a scenario would total 4300
mrem per year. For each year of exposure under a No Action
alternative, it is estigated that the lifetime risk of fatal
cancer wogld be 3 x 107° for the average case (75 mrem) and
1.7 x 1077 for the uggerbound casg (4300 mrem). (EPA’s target
risk range is 1 x 10 to 1 x 107° which equates to one
additional cancer in 10,000 for_1 x 10™* and one additional
cancer in 1,000,000 for 1 x 10'6.)

The lifetime risk of cancer from prolonged exposure (many years
of gxposure) from off-site pathyays would be approximately 1 x
1077 (average case) and 6 x 10™“ (upperbound case). The

well water pathway contributes the single highest dose among
pathways, with soil erosion contributing almost all of the
remaining dose. Both the average and upper bound estimates of
off-site exposure exceed the MFDS remediation goal of 25 mrem
per year for the entire site.

During the 70-year timeframe (the period of time typically used
in evaluating risks at Superfund sites) for a No Action
alternative, tritium and strontium-90 would exceed drinking
water limits in water extracted from wells located at the base
of the hillslopes and the 4 mrem/yr Maximum Concentration Limit
for beta activity would be exceeded.

Over the 500-year time frame (which is a more lengthy period of
time than typically used at Superfund sites, but necessary due
to the presence of long-lived radionuclides at the MFDS),
tritium, strontium-90, and radium-226 would exceed the drinking
water limits in water extracted from wells located at the base
of the hillslopes during the initial part of the 500-year
timeframe, before tritium and strontium-90 have decayed away.
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6.2 On-Site Exposure Scenarios

Table 26 lists the on-site (intruder) pathways evaluated in the
MFDS baseline risk assessment, as described below. Evaluation
of the on-site exposure scenarios involved the assumptlon that
the site is abandoned and no institutional controls are in place
to prevent site access.

For the intruder scenarios, which consist of a number of
exposure pathways, a broad range of potential on-site exposures
were evaluated in order to gain insight into the full range of
potentlal impacts of the site and how those impacts may change
with time.

It is unlikely that the Intruder-Discovery, Intruder-
Construction, and Intruder-Agriculture scenarios could occur
today or in the immediate future; however, these scenarios were
included in the risk assessment to characterize fully the range
of potential exposures that could be associated with the site.
As time passes, these scenarios would become more likely.

6.2.1 - Intruder-Trespasser Scenario

Under the Intruder-Trespasser Scenario, a trespasser who
occasionally gains access to the site would be exposed to direct
external radiation and perhaps the inhalation of radioactive
particulates that may become airborne through suspension
processes. In addition, it is likely that the trespasser would
also be exposed to airborne tritiated water vapor due to the
evaporation of leachate.

6.2.2 - Intruder-Discovery Scenario

This pathway involves the assumption that no controls exist for
the site and an intruder inadvertently occupies the disposal
gsite and begins construction activities. The intruder contacts
solid remains of waste or barriers, realizes that something is
wrong, and ceases construction activities. Human exposure to
radlatlon 'is assumed to result for a short time from external
exposure to the contaminated soils and inhalation of
contaminated air.

6.2.3 - Intruder-Construction Scenario

For the Intruder-Construction scenario, it is assumed that, in
the scenario described “-r the’'Intruder-Discovery above, the
construction worker continues construction activities. In the
Intruder-Construction scenario, the builder is assumed to be
exposed from the following pathways:
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TABLE 26

ON-SITE (INTRUDER) PATHWAYS

e Intruder-Trespasser Scenario: This scenario involves the
assumption that no controls exist for the site and a
trespasser occasionally gains access to the site.

e Intruder-Discovery Scenario -- This scenario assumes that
no controls exist for the site and an intruder
inadvertently occupies the site and begins construction
activities. The intruder contacts solid remains of waste
or barriers, realizes that something is wrong, and ceases
construction activities. Human exposure would occur
through the external exposure to contaminated soil pathway
and through the inhalation of contaminated air pathway.

e Intruder-Construction Scenario: This scenario assumes
that, in the scenario described for the intruder-Discovery
Scenario above, the construction worker continues
construction activities. Construction activities
penetrate and expose the waste. Human exposure would occur
through the external exposure to contaminated soil pathway
and through the inhalation of contaminated air pathway.

e Intruder-Agricultural Scenario -- This scenario involves
the assumption that no controls exist for the site and an
inadvertent intruder occupies the site. After some
construction activities, the intruder (site resident)
begins agricultural activities. It is assumed that some
percent of the intruder’s annual diet comes from crops
raised in the contaminated soil and from food products
produced by animals. External exposure and ingestion of
contaminated ground water from a well are two pathways
included in this scenario. It is also assumed that a
quantity of contaminated soil is ingested by a child during
play or an adult at work in the fields. Inhalation of
resuspended contaminated soil and the migration of radon
into the intruder’s basement are additional pathways of the
Intruder-Agriculture Scenario.
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e Direct Gamma - Direct radiation from standing in the
excavated hole.

® Suspension of Particulates from Construction - Inhalation
of particles suspended during construction, external
exposure from suspended particulates, and exposure to an
area source consisting of particles deposited on the soil
following suspension during construction.

® Airborne tritium - Inhalation and skin absorption of
airborne tritiated water vapor.

6.2.4 - Intruder-Agriculture Scenario

The Intruder-Agriculture scenario was based on the assumption
that an individual builds a home and lives on the site beginning
today. It was also assumed that the intruder obtains his food
locally and sinks a well into the aquifer underlying the site to
obtain drinking water. 1In the Intruder-Agriculture scenario,
the intruder is assumed to live in the house, plant a garden in
soil excavated from the waste disposal site during construction,
use water from an on-site well, and raise cattle and milk cows
on the contaminated soil at the site. 1In addition, a child in
the family is assumed to ingest contaminated soil, and products
of radon decay are assumed to build up indoors due to the radium
contamination in the waste.

6.2.5 - Conclusions of the On-Site Exposure Scenarios

For the Intruder-Trespasser scenario, the direct external
radiation dose rate to a person standing on the trenches depends
on whether the soil overlying the trenches is intact and
uncontaminated. If the overlying soil becomes contaminated as a
result of the "bathtub" effect which is known to occur at the
site, the shielding effectiveness of the overlying soil is
markedly reduced, resulting in dose rates up to approximately
1.4 mrem/hour. If it were assumed that the trespasser frequents
the site; on the average, once per week, spending one hour per
visit, the resultant dose from the Intruder-Trespasser scenario
would be approximately 73 mrems/year.

If the overlying soil is contaminated as a result of the
"bathtub" effect, wind and mechanical erosion processes could
cause contaminated soil particles to become airborne. Once
airborne, they could cause internal exposures due to inhalation
and also exter 3l exposures from immersion in the airborne
particulates.
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Individuals standing in the vicinity of the trenches would
likely be exposed to airborne tritiated water vapor. 1If the
trench cap degrades and/or the trench leachate overflows,
evaporation processes will result in airborne tritiated water
vapor. The dose to a trespasser from airborne tritiated water
vapor is presented in Table 27.

For the Intruder-Construction scenario, the results revealed
that if a home were constructed at the site today, the dose to
the construction worker over the 500 hours required for
construction is estimated to be 3.2 rems agd the lifetime risk
of fatal cancer is approximately 1.2 x 1077, Most of this

dose and risk is due to direct radiation, primarily from
cobalt-60, cesium-137, and radium-226. The doses associated
with the Intruder-Discovery scenario are substantially less than
the Intrduer~Construction scenario due to less duration of
on-site activities.

If a 100-year period of institutional control® is assumed, the
dose and risk to a construction worker at the site decrease by
about an order of magnitude, to 320 mrem. The decrease is due
primarily to the decay of cobalt-60 and cesium-137. However,
direct radiation is still the major contributor to dose, though
the dominant radionuclide is now radium-226.

After a 500-year period of institutional control, the dose and
risk to the construction worker decrease further, but by less
than a factor of about 2, to 210 mrem. Direct radiation is
still the major contributor to dose, and radium-226 is still the
dominant radionuclide.

For the Intruder-Agriculture scenario, the results revealed that
if a person were to live in a home constructed directly over the
waste trenches today, the dose equivalents to an adult from all
pathways, not including radon, total 26,000 mrem per year for
the average case, with the upperbound estimate totalling
1,000,000 mrem per year. Forty-three percent of the impact
would be derived from drinking water, 47 percent from food
produced -on-<site, and 10 percent from external exposure.
Tritium, carbon-14, strontium-90, and radium-226 dominate the

5 - as it is used here, institutional controls includes access
restrictions such as fences, on-site personnel, land use and
deed restrictions and mairtenance activities such as fence
repair and limited custodial maintenance and monitoring
activities.
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EFFECTIVE DOSE EQUIVALENTS (MREM/HOUR) FOR TRANSIENT INTRUDER

TABLE 27

5

9

0081

4

Rgsusgension

Inhalation—Immersionl

1 2 3

Years Direct Gamma

Decay Waste Soil
0 4.5E-04 1.4E+00 1.4E-01
10 1.7E-04 1.3E+00 1.3E-01
20 9.7E-05 1.3E+00 1.3E-01
30 7.8E-05 1.3E+00 1.3E-01
40 7.3E-05 1.3E+00 1.3E-01
50 7.1E-05 1.3E+00 1.3E-01
75 6.8E-05 1.2E+00 1.3E-01
100 6.7E-05 1.2E+00 1.3E-01
200 6.4E-05 1.2E+00 1.2E-01
300 6.1E-05 1.2E+00 1.2E-01
400 5.9E-05 1.2E+00 1.2E-01
500 5.6E-05 1.2E+00 1.2E-01

1 Major Contributors are Th-232 and Pu-238

2 Major contributor is Th-232

4.9E-08
4 .5E-08
4.4E-08
4.4E-08
4.4E-08
4.4E-08
4.3E-08
4.3E-08
4.3E-08
4.3E-08
4.3E-08
4.2E-08
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ingestion doses, with cobalt-60, cesium-137, and radium-226
dominating the external exposure.

For each year a person lives on-site, the average cgse lifetime
risk of fatal cancer would be approxlmately l x 10 “, or one

in 100. Under the same scenario, the upperbound . case lifetime
risk of developing fatal cancer would be 4 x 10~ 1, or four in
10. Both cases significantly exceed EPA‘s target risk range.

Prolonged exposures (many years of exposure) result in a
lifetime risk of cancer approaching 1. The exposure to radon
progeny was conservatively estimated to be 50 WLM per year,
which corresponds to a lifetime risk of fatal lung cancer of
close to 1.0.

If a period of 100 years of site institutional control were
assumed before a person constructs and occupies a home on-site,
the dose decreases and the longer-lived radionuclides such as
radium-226, thorium=-232, and plutonium-238 become the
significant radionuclides. Tritium and strontium-90 no longer
contribute to the dose because they have decayed away.
Cesium-137 will have decayed to less than 90% of its original
activity.

Assuming occupancy of the site does not begin for 100 years or
more, the doses and associated risks decrease, but by only a
small margin since most of the exposure is associated with the
relatively long-lived radionuclides. If a 100-year period of
institutional control is assumed, the dose associated with an
intruder-agriculture scenario decreases by a factor of
approximately 3, to 7.2 rem/year. Of this dose, the direct
radiation exposures have declined by about a factor of 10, to
780 mrem/year, primarily due to the decay of Cobalt-60.
Radium-226 is now the dominant source of external exposure. At
100 years, the lifetime risk of fatal cancer (not including
radon progeny) due to_continual exposure decreases to
approximately 4 x 10 =2, The exposures and risks associated
with elevated levels of radon progeny indoors decrease only
slightly, as expected, given the long half-life of Radium-226.

If a 500~year period of institutional control is assumed, the
dose decreases to 5.1 rem/year, and the risk (not including

" radon progeny) is approximately 3.1 x 107“. The reason for
the small decrease is that the dose from drinking water is
dominated by very long-lived radionuclides. If uncontaminated
so' - - of drinking water are used, the dose is approximately
600 mrem/year. This dose is primarily due to direct radiation,
which is dominated by Radium-226. The food ingestion pathways
contribute less than 100 mrem/year.
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Even after 500 years, on-site occupancy would result in risks
exceeding the acceptable risk range. See Figures 13 and 14 for
an illustration of the decay of radionuclide indicators with
time. It can be seen that beyond 100 years the risks associated
with the MFDS remain unacceptably high and tend to become
constant rather than decreasing significantly; thus, the need
for institutional controls, maintenance and monitoring to be
implemented and funded in perpetuity is apparent.

As the foregoing discussion demonstrates, the threatened release
of hazardous substances from the MFDS, if not addressed by the
preferred alternative or one of the other active measures
considered, may present an imminent and substantial endangerment
to public health, welfare, or the environment.

6.3 Risk Assessment Uncertainties

As with most baseline risk assessments, a number of
uncertainties are associated with the MFDS risk assessment. The
following discussion describes some of those uncertainties which
may have led to an underestimation of the estimated exposures
associated with some of the pathways evaluated:

In the April 1991 final risk assessment, in-transit decay is
assumed for the transport of the radionuclides from the trenches
to the receptor location. The in-transit time for water is
assumed to be several years, and the transit time for many
radionuclides is much longer due to the radionuclide binding
coefficients. For some radionuclides, this in-transit decay
assumption results in substantial decay. If the MFDS were to
experience "bathtubbing" (trench overflow) conditions under a No
Action scenario, the radionuclide transit time would be
substantially reduced and, consequently, the concentrations of
radionuclides reaching the potential receptors would be much
greater.

Additionally, the magnitude of retardation for some of the
radionuclides, such as plutonium and carbon-14, may have been
overestimated in the risk assessment. Retardation of plutonium
is complex and poorly understood. Plutonium is known to be
fairly mobile under some conditions of valence, complexation,
and colloidal suspension. Plutonium has also been shown to be
in a micro-particulate form in the MFDS trench leachates rather
than in a typical ionic solution state; this may make it more
mobile. Plutonium has also been detected in ground water
migrating away from the trenches i the LMB, indicating that
plutonium is more mobile than would be indicated by the high Kd
values assumed in the risk assessment. Thus, the risk
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assessment may have underestimated the doses associated with
some of the off-site pathways, in particular, the erosion
pathway. It is for these reasons that EPA feels that the
upperbound dose estimates for the erosion pathway are
appropriate.

The risk assessment assumes migration of leachate to the
hillslope drainage channels with subsequent migration of
leachate to the alluvium, quickly, via surface water runoff.
However, it is likely that leachate will also migrate down the
entire hillslope through the shallow soil-colluvium layer and
enter directly into the alluvial aquifer without major dilution
from uncontaminated surface water. The risk assessment also
assumes that a significant portion of alluvial ground water is
recharged and diluted by stream water. A more appropriate
assumption is that no recharge filtration from upstream water
occurs to the band of contaminated ground water passing through
the alluvium to the creek. This is more appropriate because, in
the MFDS hydrogeological environment, alluvial ground water
flows from the alluvium into the creek (rather than the reverse,
as was assumed in the risk assessment). These factors, as well
as the points made previously with regard to the in-transit
decay and retardation factors, may have resulted in an
underestimation of the potential doses associated with the
off-site well water pathway.

The following uncertainties may have led to an overestimation of
the exposures associated with some of the pathways evaluated:

The average case values for the Intruder-Agriculture well
analysis are all greater than the maximum concentrations
detected in the Remedial Investigation (RI) well sampling, with
the exception of tritium. The tritium data from the RI may have
been skewed by a well near a trench with very high tritium
concentrations. Additionally, trench leachate data is also
skewed toward high concentrations of certain radionuclides,
since specific trenches were targeted during the RI because of
the elevated radionuclide concentrations. Since the generation
of leachate is a major component of most of the pathways modeled
in the risk assessment, the model results may be conservative
compared to previous field measurements.

The impacts for individual pathways for the 500-year timeframe
are the sums of all radionuclides that impact the receptor at
any time during that 500 year span. In other words, impacts
seen from t-itium in the early’'part of the time frame are added
to those from radium-226, which are seen at the end of the time
frame. This approach tends to overestimate the total dose,
which is used to estimate exceedance ratios.
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The I-129 source term has probably been significantly
overestimated in the risk assessment. The source of three
curies for the MFDS is based on the assumption that I-129 was at
its detection limit in the waste. Preliminary results of a
recent study indicate that the I-129 source could be as much as
1000 times lower than its detection limit in low-level
radioactive waste. The industry is still uncertain about the
I-129 source term in low-level waste. However, since I-129 does
not contribute significantly to the impacts estimated at the
MFDS based on the three curie value, there is no real effect of
adopting the overestimate.

Another uncertainty deals with the B;, value for carbon-14. A
recent study has shown that the By, %or carbon-14 reported in
Regulatory Guide 1.109 is as much as 50 times too high.

However, the traditional value was employed in the MFDS risk
assessment. It was thought that the traditional value would be
used until the recent work becomes more widespread. As a
consequence, the dose for carbon-14 from the ingestion of plants
and deer meat may be overestimated.
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SECTION 7.0 - DESCRIPTION OF ALTERNATIVES

7.1 Remedial Action Objectives

As previously discussed, the primary mechanism for release of
contaminants to the environment from the MFDS is the migration
of leachate from the disposal trenches, through the underlying,
fractured bedrock, to the hillslopes surrounding the site. The
major cause of leachate generation is the infiltration of
precipitation through the subsided trench cover. Historically,
trench leachate pumping operations at the MFDS have been
necessary to address trench overflow conditions; thus, trench
overflow is a pathway of concern as well.

Trench subsidence is the lowering of the trench caps due to
trench waste consolidation over time. Areas affected by
subsidence can range in size from a few square feet of a cap to
the entire area of a trench or group of trenches. Subsidence .
can cause cap failures by cracking or deforming of the cap
materials. Depressed areas commonly result in ponding of rain
water, which would have run off naturally if subsidence had not
occurred. Both subsidence and ponding can lead to increased
rates of water infiltration into the waste. Subsidence is
evident in most waste disposal trenches. After a few years,
therefore, soil must be added to the trench surfaces and the
caps must be regraded to maintain surface water runoff.

The objectives of remedial action at the MFDS are to:

e Minimize the infiltration of rainwater and ground water into
the trench areas and migration from the trenches;

e Stabilize the site such that an engineered cap that will
require minimal care and maintenance over the long term can
be placed over the trench disposal area;

e Minimize the mobility of trench contaminants by extracting
trench leachate to the extent practicable;

e Promote site drainage and minimize potential for erosion to
protect against natural degradation;

e Implement institutional controls to permanently prevent
unrestricted use of the site;

e Implement a sit. performance and environmental monitoring
program;
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As with any remedial action under Superfund, these objectives
must be met in ways that are protective of human health and the
environment and achieve applicable or relevant and appropriate
federal and state requirements.

7.2 Alternatives

Eighteen potential remedial alternatives to achieve the remedial
action objectives for the MFDS were developed and evaluated
during the FS. These 18 alternatives were then screened on the
basis of their effectiveness, implementability and cost. This
screening produced a manageable group of seven alternatives.
Each of the seven alternatives was then subjected to a detailed
analysis which applied the nine evaluation criteria established
by the Superfund Amendments and Reauthorization Act (SARA).

The No Action alternative, which is required to be evaluated at
all Superfund sites, serves as a baseline for comparison against
the other alternatives and must be carried through the detailed
analysis of alternatives. The No Action alternative is not an
action-based alternative but rather consists solely of
monitoring and activities in support of monitoring.

With the exception of the No Action alternative, each of the
alternatives evaluated incorporates technologies for trench
stabilization as well as horizontal and vertical flow barriers.
These technologies are discussed in the following sections.

7.2.1 - Stabilization Technologies

Stabilization at the MFDS refers to the consolidation and
densification of trench soils and/or waste materials. The
purpose of stabilization at the MFDS is to achieve trench
stability such that a vertical infiltration barrier (cap) can be
placed over the trench disposal area which requires minimum
repair and maintenance over the long term.

The dynamic ‘compaction technology is a stabilization method
common to Alternatives 4, 10, and 17. The dynamic compaction
technology involves the repeated dropping of a large weight on
each trench cover (except for those trenches where it is not
appropriate) until the waste and trench cover are sufficiently
consolidated. The weight, or tamper, is dropped using a crane
specially designed for that purpose. As the trench contents
densify, backfill soil is added to the resulting depressions.
The backfill soil is then compacted so that a stable cap can be
constructed over the compacted trenches.
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The natural subsidence technology is common to Alternatives 5
and 8. Natural subsidence is the natural densification and
consolidation of soils and waste materials in the trenches over
time. As the waste mass densifies by natural processes, causing
subsidence, the overall rate of subsidence would decrease and
the waste mass would become more stable. As natural subsidence
continues, depressions would form in the overlying cap and these
depressed areas would require backfilling with soil to prevent
the ponding of rainwater and subsequent infiltration of
rainwater into the trenches. Because of the many physical and
chemical variables involved and the limited quantitative
information available, it is not possible to predict accurately
how long it would take for waste trenches to naturally subside
at the MFDS.

Alternative 11 employs the grouting technology as a means of
trench stabilization. The grouting technology would consist of
injecting grout, a mixture of materials (e.g., cement,
bentonite, fly ash, etc.) and water, through specially inserted
probes into the majority of trenches to fill voids and other
openings in the waste. Grouting would stabilize the trenches by
reducing the subsidence that might otherwise occur as the trench
contents settle into the voids. Stabilization could be only
partially achieved by this technology because, although it might
retard deterioration significantly, grouting would not likely
prevent the continuing deterioration and collapse of the waste.

7.2.2 - Flow Barriers

Each action-based alternative that is described in the following
sections utilizes barriers to prevent (1) vertical infiltration
of precipitation to the trench waste, and (2) horizontal
infiltration of ground water through subsurface strata to the
trench waste.

7.2.2.1 Vertical Infiltration Barriers

The following four types of vertical infiltration barriers are
included among the action-based alternatives evaluated:
Structural Cap, Initial Cap, Engineered Soil Cap With Synthetic
Liner, and Engineered Soil Cap (with all natural materials).

Alternative 4 employs a structural cap for minimizing vertical
infiltration. The structural cap would consist of a
two-foot-thick reinforced concrete slab over the trenches with a
two-foot-thick clay layer elsewhere. The concrete/~lay layer
would be topped by a drainage layer and a topsoil layer to
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support a vegetative cover. The topsoil and drainage layers
would protect the concrete/clay layer against weathering. They
would also control excessive runoff rates which would minimize
damaging erosive forces. Prior to placement of an initial layer
of compacted soil over the existing trench cover, the trenches
would be dynamically compacted to provide a stable support for
the structural cap. A structural cap would then be placed over
both the compacted trenches and the initial layer of compacted
soil.

Alternative 5 employs an initial cap to serve as a barrier to
vertical water infiltration while the natural stabilization
process takes place, after which a final, multi-media cap would
be installed. The initial cap would consist of a compacted soil
layer _covered with an approximate 30-40 mil thick synthetic
cover®. The clay and synthetic material cover would cover an
approximate 40 to 50 acre area. The intent of this approximate
two-foot thick cap is to allow subsidence to occur naturally,
while adding backfill material as necessary to maintain proper
grading for drainage and repairing the synthetic cover as
required. The final cap would be the engineered soil cap with
synthetic liner described below.

Alternatives 8, 10, and 11 employ an engineered soil cap with
synthetic liner as a barrier to vertical water infiltration.
Alternative 5 also employs an engineered soil cap with synthetic
liner, to be installed upon completion of the natural
stabilization process. This type of vertical infiltration
barrier consists (from bottom to top) of an initial layer of
compacted soil placed over the existing trench cover, a
two-foot-thick clay layer, an 80 mil (or sufficiently similar)
synthetic liner, a geotextile fabric layer, a one-foot-thick
drainage layer, a geotextile fabric layer, and a two-foot-thick
soil layer supporting a vegetative cover. The composition of

6 . The -Commonwealth has proposed use of an initial cap
consisting -of: compacted soil cover over the trench disposal
area, topped with a 25-year life, 60 to 80 mil thick, synthetic
liner with a drainage layer/filter fabric on top, followed by a
layer of topsoil to support a vegetative cover. As discussed in
Section 10.1, the selected remedy includes an initial cap that
does not employ a drainage/vegetative cover. However, an
alternate design, such as the one proposed by the Commonwealth,
may be used if the selected remedy’s initial cap can not
effectively control anticipated rates of surface water runoff
and consequent erosion.
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this cap would be designed to provide the most suitable soil
properties and conditions to support and maintain a healthy
vegetative cover (e.g., provide adequate moisture during
prolonged rainless periods). Table 34 provides a description of
the contribution of each layer contained in this type of
vertical infiltration barrier.

Alternative 17 employs an engineered soil cap consisting of all
natural materials as a barrier to vertical water infiltration.
This type of barrier consists of several layers of natural
materials designed and arranged to promote drainage, minimize
infiltration, and provide protection from erosion. The layers
(in order of placement from bottom to top) are: a
four-foot-thick infiltration barrier consisting entirely of clay
or a combination of clay and soil-ben;onite (or equivalent)
layers with a permeability of 1 x 10~/ cm/sec or less to
provide a barrier against infiltration of precipitation; a
four-foot-thick drainage layer consisting of a mixture of sand,
crushed rock and gravel of high permeability to drain water off
the cap into drainage ditches and away from the disposal
trenches; and, a three-foot-thick soil layer with an eight-inch
topsoil layer which would support a vegetative cover and allow
infiltration of water (to be carried off through the underlying
drainage layer), thus minimizing surface runoff and
consequential erosion problems.

7.2.2.2 Horizontal Flow Barriers

Two types of potential horizontal flow barriers are included
among the action-based alternatives evaluated: (1) a lateral
drain and cutoff wall combination that encircles the entire
trench area and (2) a cutoff wall that extends from the east
slope to the west slope of the site, beneath the cap and along
its north perimeter (north cutoff wall). Alternatives 4 and 17
employ the lateral drain/cutoff wall combination; Alternatives
5, 8, 10, and 11 employ the north cutoff wall flow barrier.

The latexal drain/cutoff wall would block exfiltration of any
remaining -leachate in the unlikely event that, without a
hydrostatic head, the leachate could flow through tight fissures
in the rock formations beneath the trenches. Specifically, the
barrier would intercept leachate flow originating from shallow

- trenches and block or contain any leachate originating from
deeper trenches. The lateral drain component of this horizontal
flow barrier would involve excavation of a trench around the
perimeter of the desired trench group and installaticn of a
perforated pipe at the bottom of the trench to collect any
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liquids flowing into the drain. Crushed rock or gravel would
surround the perforated pipe to allow flow into the pipe without
clogging from soil particles. Sumps would be placed at
specified intervals to collect leachate in the pipe; the
leachate would then be solidified and disposed on-site. The
lateral drain would be limited to the more shallow trenches in
the western and central trench series due to practical equipment
limitations.

The cutoff wall component of the lateral drain/cutoff wall
barrier would consist of two sections: an upper section cut
into the surface soil strata and a lower, much deeper section
extending into the rock strata down to the desired depth. The
upper section of the cutoff wall would consist of either a
compacted 9lay key trench or a slurry wall with a permeability
of 1 x 107/ cm/sec or less. The upper section would block
ground water flow at the interface of the soil cover and the
Lower Marker Bed. The lower section of the cutoff wall would
consist of a grout curtain utilizing a cementitious grout or a
cement /bentonite grout. The lower portion, or grout curtain,
would form a barrier against ground water flow into the trenches
and/or outflow of leachate from the trenches. The cutoff wall
design would include a series of collection wells near the
inside of the wall to facilitate the removal of water mounding
against the barrier. Water collected from these wells would be
solidified for disposal in new trenches.

The second horizontal flow barrier evaluated coqslsts of a
cutoff wall without the lateral drain component’. The cutoff
wall in this barrier is somewhat different than the previously
described cutoff wall. This cutoff wall, sometimes referred to
as a north cutoff wall, would be a slurry trench (identical to
the upper section of the cutoff wall described above, except
that a gravel drain would be installed near the bottom along its
exterior side) without the grout curtain (lower section of the
cutoff wall described above). The gravel drain along the
exterior side of the wall (exterior to the trench disposal area)

7 - The Commonwealth has proposed the installation of a
horizontal flow barrier that would extend down to the Henley Bed
if site monltoring data indicates that lateral recharge of the
trenches is occurring. The selected remedy does not specify the
type, exact location or extent of the horizontal flow barrier,
if one . jed. The Commonwéalth’s prop ~al will be
considered during evaluation of the necessity of a horizontal
flow barrier.
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would shunt ground water toward the hillslopes and prevent its
seepage under the wall. By preventing water from entering the
trenches, no new leachate would be generated in the trenghes.
The wall would be designed for a permeability of 1 x 107

cm/sec or less.

7.2.3 - Baseline Features

Each alternative also includes baseline features - features that
are common to all alternatives, with the exception of the No
Action alternative. The baseline features are as follows:

e Non-functional and unstable site structures would be
decommissioned, demo;ished and buried on-site.

'@ Additional trenches would be constructed for disposal of
solidified trench leachate and/or waste generated during
site remediation.

e A buffer zone, contiguous to the existing site licensed
property boundary, would be acquired. The buffer zone would
encompass an approximate 200-acre area, at a minimum, and
would: (1) ensure long-term access for the purpose of
monitoring to assess remedy compliance; and, (2) control
activities on the hillslopes adjacent to the MFDS to
minimize hillslope erosion.

e Institutional controls would be established and maintained
in perpetuity to prevent unauthorized and/or
inappropriate use of the site.

e Monitoring and maintenance activities would be conducted
routinely, and in perpetuity, to assess remedy performance
and to preserve the integrity of the remedy, respectively.

® A remedy review would be performed by EPA at least every
five years to ensure the remedy continues to meet the
remedial action objectives, 1nclud1ng compliance with state
and federal ARARs and protection of human health and the
environment.

The remedial alternatives receiving detailed analysis in the
Feasibility Study are summarized in the following sections;
estimated costs and design/construction times are summarized in
Table 29, following the Description of Alternatives.
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7.2.4 - ALTERNATIVE 1 - NO ACTION

Estimated Construction Cost: $ 636,000
Estimated O & M Cost: $ 6,167,000
Estimated Present-Worth Total Cost: $ 6,803,000

Estimated Implementation Time: 6 months
Alternative 1 consists of the following activities:

e Site Monitoring

e Installation of Additional Monitoring Wells

® Repair, Maintenance and Replacement of Monitoring
Equipment

Monitoring activities would consist of the installation of
additional monitoring wells, sample collection and analyses on a
frequent basis, and repair, maintenance and replacement of
monitoring equipment as needed. The estimated cost of 6.8
million dollars for an alternative involving only monitoring
activities arises from the need to monitor this site in
perpetuity. The No Action alternative is not an engineered
remedial alternative, and it would not satisfy the remedial
objectives. The No Action alternative does not comply with
ARARs and would, likewise, not provide overall protection of
human health and the environment.

7.2.5 - ALTERNATIVE 4 - STRUCTURAL CAP/DYNAMIC COMPACTION/
HORIZONTAL FLOW BARRIER

Estimated Construction Cost: $ 59,332,000
Estimated O & M Cost: $§ 6,175,000
Estimated Present-Worth Total Cost: $ 65,507,000

Estimated Implementation Time: 38 months
Alternative 4 includes the following remedial activities:

e Trench-Leachate Removal

e Solidification Of Leachate And Disposal In New Trenches

e Installation Of Horizontal Flow Barrier (Lateral Drain/
Cutoff Wall), If Necessary

e Dynamic Compaction Of Existing Disposal Trenches Concurrent
With Addition Of Compacted Soil And Sand Backfill

e Installation Of A Two-Foot-Thick Reinforced Concrete
(Structural) Cap Over The Compacted Trenches And A
Two-Foot~-Thick Low-Permeability Clay Cap Over The Rest Of
The Trench Disposal Area.
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e Drainage Channel Improvements And Other Necessary
Surface Water Control Features
e Baseline Features

This alternative combines the technologies of trench leachate
removal, dynamic compaction and structural capping. Leachate
would be extracted, solidified, and disposed in newly-
constructed trenches on-site. After leachate removal and
dynamic compaction of the disposal trenches, a reinforced
concrete structural slab and several feet of soil cover would be
placed over the disposal trenches. The use of dynamic
compaction on the trench area prior to placement of the
structural cap would provide a stable foundation for the cap and
minimize future subsidence. The reinforced concrete cap would
not be capable of spanning the wide trenches without the support
provided by stabilization.

The lateral drain/cutoff wall, if found to be necessary, would
help reduce the off-site migration of contaminants and prevent
the infiltration of subsurface water.

7.2.6 - ALTERNATIVE 5 - NATURAL SUBSIDENCE/INITIAL CAP AND FINAL
ENGINEERED SOIL CAP WITH SYNTHETIC
LINER/HORIZONTAL FLOW BARRIER - "NATURAL

STABILIZATION"
Estimated Construction Cost: $ 23,910,000
Estimated O & M Cost: $§ 9,643,000

Estimated Present-Worth Total Cost: § 33,553,000

Estimated Implementation Time: 22 Months For Initial
Closure Period;

35 - 100 Years For Interim
Maintenance Period Following
Initial Closure Period;

10 Months For Final Closure
Period Following Interim
Maintenance Period

The implementation of this alternative would involve the
following activities:

e Trench Leachate Removal
® Solidification Of Leachate And Disposal Into New Trenches
e Installation of An Initial Cap And Periodic
Replacement Of Synthetic Liner
e Installation of Horizontal Flow Barrier (North Cutoff
Wall), If Necessary
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e Natural Subsidence With Active Maintenance And Monitoring
e Installation Of A Final Engineered Soil Cap with Synthetic
Liner
® Initial and Final Cap Grading And Contouring To
Control Surface Water Flow And Erosion
e Drainage Channel Improvements And Other Necessary
Surface Water Control Features
e Baseline Features

The "Natural Stabilization* alternative® combines elements of
containment, leachate removal, and treatment. Following
leachate extraction, solidification and disposal, an initial

cap would be installed over the trench disposal area to prevent
infiltration of precipitation into the trenches. The
distinguishing feature of this alternative is the use of an
initial cap during the period of natural subsidence, estimated
to take approximately 35 to 100 years (the Interim Maintenance
Period). This cap would be designed to prevent the infiltration
of rainfall and surface water into the disposal trenches while
subsidence and maintenance are taking place. Cap grading and
contouring would be performed to enhance the control of surface
water flow, better distribute the flow of surface water, and
control and minimize, to the extent practicable, erosion of
hillslopes. Improvements to drainage channels would be
performed to enhance distribution of surface water runoff and to
minimize erosion. Cap repairs and backfilling of subsided areas
would be performed during the Interim Maintenance Period.

8 _ The term "closure", in the "Initial Closure Period"” and
“Final Closure Period" components of the Natural Stabilization
Alternative, is used in a generic sense to denote sets of
remedial activities to be implemented during those limited time
periods. Neither the term closure nor the designations "Initial
Closure Period"” and "Final Closure Period" are used in any
specific’ regulatory sense (i.e., AEC or RCRA closure).
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The type of initial cap utilized would be contingent upon its
ability to control surface water runon and runoff. Accelerated
rates of hillslope and/or drainage channel erosion would
necessitate a modification to the proposed initial cap design.

A final, multilayer cap with synthetic liner would be installed
at the completion of natural subsidence, at which time the
trenches would form a stable foundation for the final cap.

Additionally, a north cutoff wall would be constructed, if
determined to be necessary, to prevent lateral ground water
infiltration into the disposal trenches. Other types of
horizontal flow barriers, such as a lateral drain/cutoff wall,
could also be considered.

Maintenance requirements for this alternative would be
significant during the interim maintenance period. Once the
trenches have sufficiently stabilized, the final cap would be
installed and maintenance requirements would be minimal. The
timing of final cap construction would be based upon specific
subsidence criteria developed in the remedial design.

7.2.7 - ALTERNATIVE 8 - NATURAL SUBSIDENCE/ENGINEERED SOIL CAP
WITH SYNTHETIC LINER/HORIZONTAL FLOW

BARRIER
Estimated Construction Cost: $ 34,302,000
Estimated O & M Cost: $ 13,105,000

Estimated Present Worth Total Cost: § 47,407,000
Estimated Implementation Time: 23 months
Alternative 8 includes the following remedial activities:

e Leachate Removal
e Solidification Of Leachate And Disposal In New Trenches
e Installation Of A Horizontal Flow Barrier (North Cutoff
Wall), If Necessary
e Installation Of An Engineered Soil Cap With Synthetic Liner
e Cap Grading And Contouring To Control Surface Water
Flow And Erosion
e Drainage Channel Improvements And Other Necessary
Surface Water Control Features
e Baseline Features
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Following leachate extraction, solidification and disposal, an
engineered soil cap with synthetic liner would be placed over the
trench disposal area to prevent infiltration of precipitation into
the trenches. The cap utilized in this alternative is identical
to the final cap described in Alternative 5. Alternative 8 is
identical to Alternative 5 except for the time of placement of the
final cap. Alternative 8 places the final cap over the trench
disposal area immediately, rather than waiting for subsidence to
run its course during the estimated 35 to 100 year subsidence
period as in Alternative 5. Trench stabilization would be
accomplished by natural subsidence as in Alternative 5 with
repairs to the final cap being made over the period of subsidence.

The required maintenance activities for this alternative would be
high since trench subsidence and resulting repair of the complex
final cap would be significant. Surface water control would be
addressed through cap grading and contouring and drainage channel
improvements. The north cutoff wall would provide a barrier
against infiltration of ground water into the trench area.

7.2.8 - ALTERNATIVE 10 - DYNAMIC COMPACTION/ENGINEERED SOIL CAP
WITH SYNTHETIC LINER/BORIZONTAL FLOW
BARRIER

Estimated Construction Cost: $ 39,538,000
Estimated O & M Cost: $ 4,790,000
Estimated Present-Worth Total Cost: § 44,328,000

Estimated Implementation Time: 35 months
Alternative 10 includes the following remedial activities:

e Leachate Removal

e Solidification Of Leachate And Disposal Into New Trenches

e Installation Of A Horizontal Flow Barrier (North Cutoff
Wall), If Necessary

e Dynamic Compaction Of Existing Trenches With Concurrent
Addition Of Compacted Soil And Sand Backfill

e Installation Of An Engineered Soil Cap With
Synthetic Liner

e Cap Grading And Contouring To Control Surface Water
Flow And Erosion

e Drainage Channel Improvements And Other Necessary
Surface Water Control Features

e Baseline Features
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With Alternative 10, the dynamic compaction technology would be
employed to stabilize the trench wastes artificially rather than
relying on natural subsidence. Prior to dynamic compaction of the
trenches, leachate would be extracted, solidified and disposed
on-site in new disposal trenches.

Upon compaction of the trenches, an engineered soil cap with
synthetic liner would be placed over the trench disposal area to
minimize vertical infiltration of water into the disposal
trenches. The cap would be graded and contoured to control the
rate of surface water flow and minimize erosion to the extent
practicable.

A north cutoff wall (or other sufficient horizontal flow barrier)
would be installed, if determined to be necessary, to control the
infiltration of ground water into the disposal trenches.

7.2.9 - ALTERNATIVE 11 - TRENCH GROUTING/ENGINEERED SOIL CAP WITH
SYNTHETIC LINER/HORIZONTAL FLOW BARRIER

Estimated Construction Cost: $ 61,870,000
Estimated O & M Cost: $ 6,989,000
Estimated Present-Worth Total Cost: $§ 68,859,000

Estimated Implementation Time: 46 months
Alternative 11 includes the following remedial activities:

e Trench Leachate Removal

e Installation Of A Horizontal Flow Barrier (North Cutoff
Wall), If Necessary

e Grouting Of Accessible Voids In The Existing Disposal
Trenches With Grout Made From Potable Water And/Or Leachate

e Installation Of An Engineered Soil Cap With Synthetic
Liner.

e Cap Grading And Contouring To Control Surface Water
Flow And Erosion

e Drainage Channel Improvements And Other Necessary
Surface Water Control Features

e Baseline Features

Alternative 11 would achieve trench stabilization by injecting
grout through lances or probes into the majority of trenches for
the purpose of filling voids and other openings in the trenches.
Trench leachate would be extracted and would then be used in the
grout mix for injection into the trenches. Once injected with
grout, the trenches would provide a stable foundation for a trench
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cover. An engineered soil cap with synthetic liner would be
placed over the trench disposal area to prevent infiltration of
precipitation into the trenches. The cap would be graded and
contoured to enhance control of surface water runon and runoff and
improvements to drainage channels would be performed to enhance
distribution of surface water runoff and to minimize erosion.

A north cutoff wall (or other sufficient horizontal flow barrier)
would be installed, if necessary, to prevent the infiltration of
ground water into the disposal trenches

7.2.10 - ALTERNATIVE 17 - DYNAMIC COMPACTION/ENGINEERED SOIL CAP/
HORIZONTAL FLOW BARRIER

Estimated Construction Cost: $ 51,920,000
Estimated O & M Cost: $ 4,634,000
Estimated Present-Worth Total Cost: $ 56,554,000

Estimated Implementation Time: 38 months

Alternative 17 includes the following remedial activities:

e Leachate Removal

® Solidification Of Leachate With Disposal Into New Trenches

e Installation Of A Horizontal Flow Barrier (Lateral Drain/
Cutoff Wall), If Necessary

e Dynamic Compaction Of Existing Disposal Trenches Concurrent
With The Addition Of Compacted Soil And Sand Backfill

e Installation Of An Engineered Soil Cap (With All Natural
Materials)

e Cap Grading And Contouring To Control Surface Water
Flow And Erosion

e Drainage Channel Improvements And Other Necessary
Surface Water Control Features

e Baseline Features

Alternative 17 combines the remedial technologies of capping and
dynamic compaction to stabilize the trenches. Prior to dynamic
compaction of the trenches, leachate would be extracted,
solidified and disposed on-site in new disposal trenches. The
differences between this alternative and Alternative 10 are the
types of horizontal flow barrier and cap employed. This
alternative would involve installation of a lateral drain/cutoff
wall rather than the north cutoff wall used in Alternative 10 and
the engineered soil cap would b~ made of all natural materials and
would not contain a synthetic liner as in Alternative 10.
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The cap would be installed over the trench disposal area to
minimize infiltration into the trenches. The cap would be graded
and contoured to enhance control of surface water runon and runoff
and improvements to drainage channels would be performed to
enhance distribution of surface water runoff and to minimize
erosion.

Table 28 lists the alternatives that underwent a detailed analysis
for the MFDS.
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ALTERNATIVE

ALTERNATIVE

ALTERNATIVE

ALTERNATIVE

ALTERNATIVE

ALTERNATIVE

ALTERNATIVE

TABLE 28

SUMMARY OF ALTERNATIVES

THAT UNDERWENT A DETAILED ANATYSIS

10

11

17

NO ACTION

STRUCTURAL CAP/DYNAMIC COMPACTION/
HORIZONTAL FLOW BARRIER

NATURAL SUBSIDENCE/INITIAL CAP AND FINAL
ENGINEERED SOIL CAP WITH SYNTHETIC
LINER/HORIZONTAL FLOW BARRIER - "NATURAL
STABILIZATION"

NATURAL SUBSIDENCE/IMMEDIATE ENGINEERED SOIL
CAP WITH SYNTHETIC LINER/HORIZONTAL FLOW
BARRIER

DYNAMIC COMPACTION/ENGINEERED SOIL CAP WITH
SYNTHETIC LINER/HORIZONTAL FLOW BARRIER

TRENCH GROUTING/ENGINEERED SOIL CAP WITH
SYNTHETIC LINER/HORIZONTAL FLOW BARRIER

DYNAMIC COMPACTION/ENGINEERED SOIL CAP/
HORIZONTAL FLOW BARRIER
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TABLE 29

COST/SCHEDULE SUMMARY FOR
REMEDIAL ALTERNATIVES

1 Implementstion
Alternative Cost Time<
1 $ 6,803,000 6 Months
4 65,507,000 38 Months
5 33,553,000 22 uonthga
35 - 100 Years
10 Months®
8 47,407,000 23 Months
10 44,328,000 35 Months
11 68,859,000 46 Months
17 56,554,000 38 Months

oe

Cost estimates for the alternatives are present worth costs
which include capital costs and operation and maintenance
costs. All alternatives assume a 4% discount rate for the
purpose of alternative comparison. The actual discount rate
used to establish the remedy trust fund may differ from the
4% discount rate used here.

Includes design and construction time.

The Initial Closure Period would be completed in 22 months.
The Interim Maintenance Period would commence upon completion
of the Initial Closure Period and would take approximately

35 to 100 years for completion.

A 10 month Final Closure Period would follow the Interim
Maintenance Period.
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SECTION 8.0 - APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARS)

CERCLA Section 121(d)(2) requires that the selected remedy comply
with all federal and state environmental laws that are applicable
or relevant and appropriate to the hazardous substances,
pollutants, or contaminants at the site or to the activities to be
performed at the site. Therefore, to be selected as the remedy,
an alternative must meet all ARARsS or a waiver must be obtained.
Tables 30 and 31 summarize the action-specific and
contaminant-specific applicable or relevant and appropriate
requirements (ARARs) identified for the MFDS. A discussion of how
each ARAR applies to the MFDS is also provided below.

8.1 Action-Specific ARARs

An action-specific ARAR is a performance, design, or other similar
action-specific requirement that impacts particular remedial
activities. These requirements are triggered by the particular
remedial activities that are selected to accomplish a remedy.
These requirements do not in themselves determine the remedial
alternative; rather, they indicate how a selected alternative must
be achieved. The following are action-specific requirements for
the Maxey Flats Disposal Site remedy:

e Occupational Safety and Health (OSHA) Standards

(29 CFR Sections 1910.120, .1000 - .1500, Parts 1926.53,
0650 - 0653_1_

The OSHA hazardous substance safety standards, 29 CFR 1910.120,
.1000 - .1500, are applicable, action-specific requirements for
remedial activities at the MFDS. The OSHA standards (1910.120)
for hazardous substance response actions under CERCLA establish
safety and health program requirements that must be implemented in
the cleanup phase of a CERCLA response. Under the regulations, a
health and safety program will be required for employees and
contractors working at the MFDS. The standards found in 1910.1000
- .1500 govern CERCLA response actions involving any type of
hazardous substance that may result in adverse effects on
employees’ health and safety. These standards also incorporate
all of the requirements of 29 CFR Part 1926, the OSHA health and
safety standards for construction. The provisions of 29 CFR
1926.650 -~ .653 are applicable to any excavation, trenching, and
shoring that is undertaken as part of the construction of
trenches, cut-off walls, etc.
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TABLE 30

SUMMARY OF ACTION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

Applicable

Occupational Safety and Health
(OSHA) Standards (29 CFR Parts
1910 and 1926, both in part)

National Emission Standards for
Hazardous Air Pollutants
(40 CFR Part 61, Subpart I)

Kentucky Standards for Protection
Against Radiation (Allowable
Doses In Restricted Areas)

(902 KAR 100:020)

Kentucky Standards for the
Disposal of Radioactive Material
(902 KAR 100:021)

General Kentucky Requirements
Concerning Radiological Sources
(ALARA) (902 KAR 100:015)

Kentucky Bazardous Waste
Management Regulations
(401 KAR Chapter 34, In Part)

Resource Conservation and
Recovery Act (RCRA) Hazardous
Waste Management Standards
(40 CFR Part 268)

Kentucky Fugitive Air Emissions
Standards (401 KAR 63:010)

.

Relevant and Appropriate

Occupational Safety and Health
(OSHA) Standards
(29 CFR 1926, in part)

Federal Standards for
Protection Against Radiation
(Allowable Doses in Restricted
Areas) (10 CFR Part 20)

Federal Licensing Requirements
for Land Disposal of
Radioactive Waste (10 CFR
Part 61)

Kentucky Licensing
Requirements for Land Disposal
of Radioactive Waste

(902 KAR 100:022)

Kentucky Soil and Water
Conservation Requirements
(KRS 262)

Resource Conservation and
Recovery Act (RCRA)
Hazardous Waste Management
Standards (40 CFR Part 264,
In Part)
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TABLE 31

SUMMARY OF CONTAMINANT~SPECIFIC
APPLIC E OR RELEVANT AND PROPRIATE REQUIREMENTS (ARARS

Applicable Relevant and Appropriate
Kentucky Standards for Protection Federal Standards for
Against Radiation (Allowable Protection Against

Doses in Unrestricted Areas) Radiation (Allowable Doses
(902 KAR 100:020, Table II of in Unrestricted Areas)

902 KAR 100:025) (10 CFR Part 20.105, .106

and Appendix B, Table II)

Kentucky Surface Water Quality Ambient Water Quality Criteria
Standards (401 KAR 5:026 ~ :035) (Section 304 (a)(l) of
the Clean Water Act)

Kentucky Hazardous Waste Kentucky Drinking Water
Management Regulations Standards-Maximum Contaminant
(401 KAR 34:060, Section 5) Levels (401 KAR 6:015)

Federal Drinking Water
Regulations - Maximum
Contaminant Levels and
Maximum Contaminant Level
Goals (40 CFR Parts 141,
142 and 143)

National Emission Standards
for Hazardous Air Pollutants
(NESHAPS) (40 CFR Part 61.92)

Kentucky Licensing
Requirements for Land Disposal
of Radioactive Waste

(902 KAR 100:022)

Federal Licensing Requirements
for Land Disposal of
Radioactive Waste

(10 CFR Part 61.41)

Federal Standards for Uranium
and Thorium Mill Tailings
(40 CFR Part 192)
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The OSHA standards found in 29 CFR 1926.53 are relevant and
appropriate requirements for construction and related activities
involving the "use" of ionizing radiation. While the actions to
be pursued at the MFDS do not, necessarily, involve the"use" of
sources of ionizing radiation or radiocactive materials, these
standards do pertain to the substances involved at the site and to
the activities of the workers in undertaking any part of the
remedial action in the restricted area.

e National Emission Standards for Hazardous Air Pollutants
NES S) (40 CFR Part 61, Subpart I)

The NESBAPS standards found in 40 CFR Part 61, Subpart I, are
applicable to those portions of remedial action that would result
in fugitive emission of radionuclides into an unrestricted area.
Compliance with this applicable requirement is determined by
calculating the dose to members of the public at the point of
maximum annual air concentration in unrestricted areas, using
EPA-approved sampling procedures and computer codes. The air
emission standard for NRC licensees, which includes the MFDS, is
set at 25 mrem per year to the whole body and ;5 mrem per year to
the critical organ of any member of the public”.

e Kentucky Standards for Protection Against Radiation
(Allowable Doses in Restricted Areas) (902 KAR 100:020)

The Kentucky requlations found in 902 KAR 100:020 are applicable
requirements for any employee performing work and for any other
individual occupying the restricted area during remediation of the
MFDS. These regulations include: 1limits to total occupational
dose received, limits to airborne exposure in restricted areas,
required surveys to establish compliance, and the use of
appropriate signs, labels, signals and controls to minimize
exposure to radiation.

9 . a revision to this Subpart, changing the emission standard
to 10 mrem/year effective dose equivalent, has been promulgated
but the effective date has been stayed.
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e Federal Standards for Protection Against Radiation (Allowable
Doses in Restricted Areas) (10 CFR Part 20)

The requirements found in 10 CFR 20.101 - .103, .210(b)(1), .202,
.203(a) - (c)(5), (d), and Appendix B, Table I are relevant and
appropriate for the MFDS. Because Kentucky is an Agreement State,
its radiation protection standards for protecting against
radiation in restricted areas (902 KAR 100:020 above), as opposed
to the federal standards, are the applicable standards.

e General Kentucky Requirements Concerning Radiological Sources
ALARA 902 KAR 100:015

The requirement found in 902 KAR 100:015, Sections 1 and 2, which
requires that all persons "who receive, possess, use, transfer,
own, or acquire" any radioactive sources must make every
reasonable effort to maintain radiation exposures and releases in
unrestricted areas to "as low as reasonably achievable" (ALARA),
is applicable to the MFDS.

® Kentucky Fugitive Air Emissions Standards (401 KAR 63:010)

The fugitive air emissions standards found in 401 KAR 63:010 are
applicable to the MFDS remedial activities because they apply to
potential operations such as cap installation, excavation of
disposal trenches, demolition activities, and other activities
that may emit dust and other air contaminants. The standards
require individuals to take reasonable precautions to prevent
particulate matter from becoming airborne when material is handled
or processed, a building is constructed, altered, or demolished,
or a road is used. Visible fugitive dust emissions must be
contained within the lot line of the property on which the
emissions originate.

e Kentucky Standards for the Disposal of Radiocactive Material
(902 KAR 100:021)

The radioactive waste classification system and the radioactive
waste characteristics requirements, found in Sections 7 and 8 of
902 KAR 100:021, are applicable requirements for the waste
disposed of during the remediation of the MFDS. Section 7
provides the criteria for classifying waste for near-surface
disposal. Section 8 contains minimum waste handling requirements
for waste disposed of in new trenches, packaging requirements,
permissible waste characteristics, and stability requirements of
we ‘e generated during remediation of the MFDS,
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e Kentucky Licensing Requirements for Land Disposal of
Radioactive Waste (902 KAR 100:022)

Sections 14, 19, 21, 23, 24(1) - (11), 25(3) and 27(2) of 902 KAR
100:022 are relevant and appropriate requirements for the disposal
of waste generated during remediation in new units at the MFDS.
The Kentucky Licensing Requirements for Land Disposal of
Radiocactive Waste specify that closure shall be designed to
achieve long-term stability and isolation of the radioactive
waste, to protect against inadvertent intrusion, and to eliminate,
to the extent practicable, the need for on-~-going, active
maintenance of the disposal site so that only surveillance,
monitoring, and minor custodial care is required. The regulations
further provide for post-closure surveillance of the site, which
includes a monitoring system that provides early warning of
releases of radionuclides before they reach the site boundary, and
institutional control requirements.

e Federal Licensing Requirements for Land Disposal of
Radicactive Waste (10 CFR Part 61)

The requirements found in 10 CFR Part 61.29, .42, .44, .51(a),
.52(a)(1) - (11), .53(d), .55 and .56 are relevant and appropriate
for new disposal units at the MFDS. Section 61.41 will be treated
as relevant and appropriate provided the new trenches are located
in a manner that allows compliance with the standard to be
measured at the boundary of the Restricted Area without
interference from radionuclides migrating from existing trenches.
Sections 61.42, .44, .51(a), .52(a)(6), .53(d), and .59(b) are
relevant and appropriate with respect to the caps, monitoring
system and institutional controls at the MFDS.

e Kentucky Soil and Water Conservation Requirements
(Chapter 262 of Kentucky Revised Statutes)

Chapter 262 of the Kentucky Revised Statutes, which provides for
the establishment of soil and water conservation requirements to
prevent and control soil erosion, are relevant and appropriate
requirements for the MFDS. Remedial activities could create
changes in soil conditions and surface water flow. Thus, the
generally applicable requirements for the technologies/actions
that could lead to large-scale soil disturbance are relevant and
appropriate.
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e Kentucky Hazardous Waste Management Requlations
(401 KAR Chapter 34)

Federal regulations under the Resource Conservation and Recovery
Act (RCRA) establish minimum national standards defining the
acceptable management of hazardous waste. States can be
authorized by EPA to administer and enforce RCRA hazardous waste
management programs in lieu of the Federal program if the States
have equivalent statutory and regulatory authority. If the CERCLA
site is located in a State with an authorized RCRA program, the
State’s promulgated RCRA requirements will replace the equivalent
Federal requirements as potentially ARAR. If the State is
authorized for only a portion of the RCRA program, both Federal
and State standards may be ARARs.

Since EPA has delegated the Resource Conservation and Recovery Act
(RCRA) program to Kentucky, the Kentucky hazardous waste
management regulations are applicable, except for requirements
such as those promulgated under the Hazardous and Solid Waste
Amendments of 1984 (HSWA), which have not yet been delegated to
Kentucky.

Radiocactive Shipment Records for the MFDS indicate the disposal of
Liquid Scintillation Vials (LSVs) at the site. LSVs, during the
1963 to 1977 site disposal period, typically contained a xylene or
toluene solvent base. The fluids from LSVs containing xylene and
toluene are considered RCRA spent solvent, listed hazardous

waste. Sample analyses detected the presence of low levels of
toluene and xylene in trench leachate during the MFDS Remedial
Investigation. Consequently, the leachate at the MFDS is
considered to be a listed hazardous waste.

Although disposal of the LSVs at the MFDS originally occurred
prior to the effective date of RCRA Subtitle C regulations
(November 19, 1980), the selected remedy for the MFDS will
constitute disposal of a hazardous waste via the extraction,
solidification and disposal of approximately three million gallons
of trench leachate on-site. Thus, the RCRA requirements, or their
Kentucky counterparts, are applicable to the MFDS.

The following Kentucky Hazardous Waste Management regulations are
ARARs that must be met by the selected remedy:

- 401 KAR 34:060 - Ground Water Protection: Sections 8 and 9 set
forth general ground water monitoring requirements and detection
~nitor‘ng program requirements. Sec ‘ons 10 and 11 set forth
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standards for the compliance monitoring program and corrective
action programs which establish how the data gathered will be
evaluated and what actions must be taken to eliminate
contamination of ground water. Should ground water monitoring in
the alluvium indicate Maximum Concentration Limits (MCLs/MCLGs)
have been exceeded, the selected remedy must implement corrective
action to comply with the MCLs/MCLGs.

- 401 KAR 34:070 (Sections 2, 5, 7, 8 and 10) - Closure and
Post-Closure: Section 2 sets out closure performance standards
which, among other requirements, are intended to minimize the need
for further maintenance and control, minimize or eliminate to the
extent necessary post-closure escape of hazardous constituents to
ground or surface water or through the atmosphere, to protect
human health and the environment.

Section 5 provides for the disposal or decontamination of
equipment, structures, and soils. Section 7 requires a survey
plat to be submitted to the local zoning authority and the
Commonwealth. Section 8 provides for post-closure care and use of
property. Section 10 requires a notation on the deed to the
property noting the previous management of hazardous wastes
thereon and the land use restrictions resulting from that use.

~ 401 KAR 34:190 - Tanks: 401 KAR 34:190 requlates tank systems
that are used for treatment and storage of hazardous waste.

- 401 KAR 34:230 Landfill Closure Standards: Section 6 provides
standards for covers (caps) for sites where waste is left in
place. These standards will apply to the design of the final cap
at the MFDS.

® Resource Conservation and Recovery Act (RCRA) Hazardous
Waste Management Standards (40 CFR Part 268)

Although EPA has delegated the RCRA program to Kentucky, those
federal hazardous waste management regulations promulgated under
HSWA, which have not been delegated to Kentucky, are also
applicable to the MFDS. Specifically, 40 CFR Part 268, which sets
out Land Disposal Restrictions (LDRs), is applicable to the MFDS.
The LDRs require hazardous wastes to be treated to specified
levels prior to land disposal. The LDRs are waived for remedial

- action at the MFDS; see Section 8.3 - ARARs Waiver of this Record

of Decision.
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The requirements of 40 CFR 264, related to minimum technology
trench design requirements, are neither applicable nor relevant
and appropriate to the remedial actions at the MFDS for those
disposal trenches constructed within the Area of Contaminationl®
(AOC) for the MFDS. The RCRA minimum technology requirements are
not applicable because disposal of solidified trench leachate will
not occur in a new RCRA unit, a lateral expansion of an existing
unit, or a replacement unit. The selected remedy presumes that
sufficient space is currently available within the AOC for the
desired number of new disposal trenches to be constructed.
However, if spacial limitations necessitate construction of new
disposal trenches outside the Area of Contamination, minimum
technology trench design requirements would be applicable
requirements. For the MFDS, the AOC is best described as the
entire area of the Restricted Area, an approximate 400 foot wide
area parallel to the entire western boundary of the Restricted
Area, an area 400 feet by 400 feet at the northwest corner of the
Restricted Area, and an approximate 700 feet wide area parallel to
the entire east boundary of the Restricted Area. The AOC, as
illustrated in Figure 15, is subject to redefinition should new
information become available, through additional site sampling,
which indicates the presence of additional areas of contamination
contiguous to the current AOC.

While minimum technology trench design requirements might be
considered relevant to the disposal of hazardous waste at the
MFDS, EPA does not consider them appropriate for the MFDS based
upon such factors as the very low concentrations of chemical
constituents relative to the threat posed by the radioactivity at
the MFDS; the potentially significant increased infiltration into
the trenches as a result of the much greater surface area that
minimum technology trenches would require at the MFDS due
primarily to the restrictive site geology; and, EPA’s assessment
that no appreciable additional level of protection to public
health or the environment will be gained by imposing these
requirements at the MFDS.

10 _ an Area of Contamination (AOC) is delineated by the areal
extent (or boundary) of contiguous contamination. Such
contamination must be contiguous, but may contain varying types
and concentrations of hazardous substances. An example of an Area
of Contamination includes a landfill and the surrounding
contaminated soil.
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8.2 Contaminant-Specific ARARs

Contaminant-specific ARARs set health or risk-based concentration
limits or ranges in various environmental media for specific
hazardous substances, pollutants, or contaminants. Examples of
such media are air and water. These ARARs set protective cleanup
levels for the contaminants of concern in the designated media or
indicate an acceptable level of discharge into a particular medium
during a remedial activity.

e Kentucky Standards for Protection Against Radiation
{Allowable Doses in Unrestricted Areas) (902 KAR 100:020
and Table II of 902 KAR 100:025)

Sections 7 and 8 of 902 KAR 100:020 and Table II of 902 KAR
100:025, Section 2, provide general and isotope-specific radiation
protection standards for individuals in unrestricted areas, and
are applicable requirements for the radioisotopes at the MFDS.
Section 7 requires that individuals in unrestricted areas should
not receive a dose to the whole body in excess of 500 mrem in any
year. Section 8 establishes limits, on an isotope-by-isotope
basis, on the amount of radiation that can be released to
unrestricted areas. Specifically, the section provides that
radioisotopic concentrations in air and water above natural
background cannot exceed the limits in 902 KAR 100:025, Table II.

e Federal Standards for Protection Against Radiation
(Allowable Doses in Unrestricted Areas)
(10 CFR Part 20.105, .106 and Appendix B, Table IT)

Because of Kentucky’s Agreement State status, its radiation
protection standards provide the applicable requirements for
protection against radiation in unrestricted areas at the MFDS.
The analogous federal radiation protection standards found in 10
CFR Part 20.105, .106, and Appendix B, Table II are relevant and
appropriate contaminant-specific standards for the MFDS. The
federal standards were lowered in May 1991 so as to limit the
allowable dose in unrestricted areas to 100 mrem/year and to
provide specific radionuclide concentrations in Appendix B, Table
II. 1In that these new federal standards are more stringent than
the Kentucky requlations, the federal standards shall be the
governing ARARs for allowable doses in unrestricted areas.

e Kentucky Surface Water Quality Standards
{401 KAR 5:026 - :035)

Kentucky’s Surface Water Quality Standards, set out in 401 KAR
5:026 - :035, set "minimum criteria applicable to all surface
waters". These criteria include specific limits on
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radionuclides. These standards are applicable
contamlnant-spec1f1c standards for the surface water streams
(i.e., Drip Springs Hollow, No Name Hollow, and Rock Lick Creek)
surroundlng the MFDS. 1In addition, to the extent that the site
contains surface waters as defined by 401 KAR 5:029 Section 1(bb),
including intermittent streams with well defined banks and beds,
the surface water standards are, likewise, applicable
contaminant-specific standards.

e Ambient Water Quality Criteria
(Section 304(a)(l) of the Clean Water Act)

The EPA water quality criteria found in Section 304(a)(l) of the
Clean Water Act are relevant and appropriate criteria for the
MFDS. The EPA criteria for protection of aquatic life from acute
or chronic toxic effects or the human health criteria for
consumption of fish, whichever is more stringent, is the relevant
and appropriate requirement for the surface waters at and around
the MFDS.

e Kentucky Drinking Water Standards - Maximum Contaminant
Levels (401 KAR 6:015)

The Kentucky drinking water standards establish maximum
concentration levels for a number of inorganic, organic, and
radionuclide contaminants. The MCLs established in 401 KAR 6:015
are relevant and appropriate requirements for the MFDS.

Compliance with these ARARs will be judged beginning at the
contact of the alluvium with the hillside and ending at the
streams. Figure 16 provides an outline of alluvial deposits where
drinking water standards will be enforced.

o Federal Drinking Water Regulations - Maximum Contaminant
Levels and Maximum Contaminant lLevel Goals (40 CFR Parts

141, 142, and 143)

On January 30, 1991, EPA promulgated the new Safe Drinking Water
Act (SDWA) National Primary Drinking Water Reqgulations (Phase

II). See 56 Federal Register 3526 (January 30, 1991) (to be
codified at 40 CFR Parts 141, 142, and 143). The Phase II
National Primary Drinking Water Regulations establish Maximum
Contaminant Level Goals (MCLGs) and Maximum Contaminant Levels
(MCLs) for 31 contaminants, which are effective July 30, 1992. A
second regqulation, promulgated in July 1991, established MCLGs and
MCLs for five additional contaminants. MCLs are enforceable
standards that apply t:-- specified contaminants wh?-' EPA has
determined have an adverse effect on human health above certain
levels. MCLGs are non-enforceable health-based goals that have
been established at levels at which no known or anticipated
adverse health effects occur and which allow an adequate margin of
safety.




Determination -~ Page 106

-
e

&

EXPLANATION

BOUNDARY
OF ALLUVIUM

MFOSRESTRICTED AREA
8OUNDARY

APPROXIMATE MFDS PROPERTY
BOUNDARY

0 25 500 750 1000
[ ——— ]

SCALE N FEET

A MAXEY FLATS FS REPORT
MAXEY FLATS SITE RI/FS

EBASCO SERVICES INCORPORATED

OUTLINE OF ALLUVIAL DEPOSITS
WHERE STANDARDS WILL BE APPLIED
AS RELEVANT AND APPROPRIATE

FIGURE A 2

91 3¥NDI1A

6 9

Li1U




Determination - Page 107

Under the NCP, EPA requires that MCLGs set at levels above zero
(non-zero MCLGs) be attained during a CERCLA cleanup where they
are relevant and appropriate. Where the MCLG is equal to zero,
EPA sets the cleanup level to be the corresponding MCL. The MCLs
and all non-zero MCLGs are relevant and appropriate requirements
that must be achieved at the MFDS because ground or surface waters
at the site are current or potential sources of drinking water.
The recently added MCLs and MCLGs will supplement the Kentucky
MCLs as relevant and appropriate requirements at the MFDS, and
compliance with these ARARs will be judged at the contact of the
alluvium with the hillside and ending at the streams. These
criteria are presented in Appendix B to this Record of Decision.

e Kentucky Hazardous Waste Management Requlations
{401 KAR Chapter 34)

- 401 KAR 34:060 (Section 5) - Ground Water Protection: Section
5 establishes maximum ground water concentration limits for
certain metals and organic compounds. Given the specific
characteristics of site topography and geology, the first point
beyond the waste management area boundary at which corrective
action would be technically practicable is at the contact of the
alluvium with the hillslopes. Given the institutional control and
perpetual maintenance features of the remedy to be implemented,
this is also the first point at which the public could be exposed
to contaminated ground water. Compliance with maximum ground
water concentration limits will, therefore, be judged at the
contact of the alluvium with the hillslopes.

e National Emission Standards for Hazardous Air Pollutants
(NESBAPs) (40 CFR Part 61, Subpart H)

The NESHAPs for radionuclides in 40 CFR Part 61, Subpart H,
establish an effective dose equivalent of 10 mrem/year for
Department of Energy facilities. This standard is relevant and
appropriate to the MFDS and compliance with this requirement will
be judged at the current site licensed property boundary.

e Kentuc icensing Regquirements for Land Disposal of
Radicactive Waste (902 KAR 100:022)

The 25 mrem/year dose limit found in Section 18 of 902 KAR 100:022
is a relevant and appropriate requirement for the MFDS.

Compliance with the 25 mrem/year standard will be judged on the
combined doses contributed by air, water, drinking water and soil
pathways. The point of compliAnce for this requirement will be
the current site licensed property boundary.
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e Federal Licensing Requirements for Land Disposal of
Radiocactive Waste (10 CFR Part 61.41)

Because Kentucky is an Agreement State, its radiation protection
standards provide the standards for protecting against radiation
in the general environment. Nevertheless, the analogous federal
standard (10 CFR Part 61.41) to 902 KAR 100:022, Section 18 is
relevant and appropriate.

® Federal Standards for Uranium and Thorium Mill Tailings
(40 CFR Part 192)

The UMTRCA standard found in 40 CFR Part 192.12(a) (1), which
applies to remedial actions at inactive uranium processing sites,
limits radium-226 concentrations in soil to 5 pCi/gram in the top
15 centimeters. Radium-226 is present at the MFDS. Therefore,
EPA has determined that the referenced UMTRCA standard is relevant
and appropriate for the MFDS remedial action and is a
contaminant-specific ARAR for soils at the Maxey Flats site.

8.3 ARARs Waiver

CERCLA Section 121(d) provides that, under certain circumstances,
an ARAR may be waived using one (or more) of the following
waivers:

e Interim Remedy Waiver - The remedial action selected is
only a part of a total remedial action that will attain such a
level or standard of control when completed. (CERCLA
121(d) (4) (A).)

° Greater Risk to Health and the Environment Waiver -
Compliance with such requirement at the facility will result in
greater risk to human health and the environment than
alternative options. (CERCLA 121(d)(4)(B).)

[} Technical Impracticability Waiver - Compliance with such
requirement is technically impracticable from an engineering
perspective. (CERCLA 121(d)(4)(C).)

° Equivalent Standard of Performance Waiver - The remedial
action selected will attain a standard of performance that is
equivalent to that required under the otherwise applicable
standard, requirement, criteria, or limitation, through use of
another method or approach.  (CERCLA 121(d)(4)(D).)
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° Inconsistent Application of State Standard Waiver - With
respect to a State standard, requirement, criteria, or
limitation, the State has not consistently applied (or
demonstrated the intention to consistently apply) the standard,
requirement, criteria, or limitation in similar circumstances at
other remedial actions. (CERCLA 121(d)(4)(E).)

° Fund-Balancing Waiver - In the case of a remedial action to
be undertaken solely under Section 104 using the Fund, selection
of a remedial action that attains such level or standard of
control will not provide a balance between the need for
protection of public health and welfare and the environment at
the facility under consideration, and the availability of
amounts from the Fund to respond to other sites which present or
may present a threat to public health or welfare or the
environment, taking into consideration the relative immediacy of
such threats. (CERCLA 121(d)(4)(F).)

At the MFDS, fifteen trench leachate samples were collected and
analyzed for a variety of organics and inorganics during the RI.
Additionally, RCRA analyses (pH, sulfide screen, ignitability
screen) were performed on all fifteen samples. All samples tested
negative for the RCRA parameters analyzed. Very low levels of
organics were detected during the RI (e.g., toluene ranged from
not detected to 5.3 parts per million, xylene ranged from not
detected to 4.4 parts per million). The organic and inorganic
analyses performed on the trench leachate indicate that Extraction
Procedure (EP) Toxicity tests and Toxicity Characteristic
Leachability Procedure tests would be negative for the fifteen
samples. Therefore, RCRA characteristic levels would not be
expected in the leachate once it is extracted and batched during
RD/RA. Nontheless, the documented disposal of a listed waste at
the MFDS (liquid scintillation vials containing xylene and
toluene), and the presence of xylene and toluene in trench
leachate, triggers RCRA requirements (or their Kentucky
counterparts) as applicable to the MFDS.

Based on_:.the very low levels of chemical constituents detected in
trench leachate during RI sampling, it is unlikely that batched
leachate would contain hazardous waste at levels above those which
trigger prohibition of land disposal under Part 268. No further
leachate testing for listed constituents or for waste at
potentially characteristic levels is planned because, based on
factors including those discussed below, EPA has determined that
it is appropriate to invoke a waiver at this time.
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During remedial action, approximately three million gallons of
trench leachate will be extracted, batched, mixed with solidifying
agents, and then disposed on-site in new disposal units. The
leachate to be solidified includes concentrations of tritium as
high, or higher than, 12,000,000 pCi/ml, Strontium-90 up to 2,000
pCi/ml, Plutonium-238 up to 320 pCi/ml, and Uranium-233/234 up to
130 pCi/ml. The objective of the leachate solidification program
is to produce a solid, physically stable form of the leachate,
thereby minimizing the mobility of radionuclides within the
newly-constructed trenches. Treatment processes intended to
remove the chemical portion of the leachate will significantly
increase site worker exposure to radiation. 1In addition,
by-products from treatment processes would require further
handling, treatment and disposal, thereby further increasing
worker exposure to radiation.

Risks associated with the MFDS are primarily due to potential
exposure to radionuclides rather than the very low concentrations
of chemical constituents detected at the site. However, measures
taken to contain the radionuclides within the site (e.g.,
solidification and capping), will be effective in containing the
chemical constituents as well. Thus, the implementation of
treatment processes to remove the minor fraction of chemical
constituents is not necessary to protect human health and the
environment.

EPA has determined that compliance with 40 CFR Part 268 during
remedial action at the MFDS would result in a greater risk to
human health and the environment due to the volume of leachate to
be treated and nature of the leachate and is hereby invoking a
waiver of these requirements.
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SECTION 9.0 - SUMMARY OF THE COMPARATIVE ANALYSIS OF
ALTERNATIVES

9.1 Evaluation Criteria

Nine criteria are used to evaluate alternatives at Superfund
sites. These nine criteria are categorized into three groups:
threshold criteria, primary balancing criteria, and modifying
criteria. The threshold criteria must be satisfied in order for
an alternative to be eligible for selection. The primary
balancing criteria are used to weigh major tradeoffs among
alternatives. Generally, the modifying criteria are taken into
account after public comment is received on the Proposed Plan.
The nine criteria are as follows:

Threshold Criteria:

e Compliance with ARARs - Compliance with ARARs addresses
whether a remedy will meet all of the ARARs of Federal and
State environmental laws and/or justifies a waiver.

e Overall protection of human health and the environment -
Overall protection of human health and the environment
addresses whether a remedy provides adequate protection of
human health and the environment and describes how risks
posed through each exposure pathway are eliminated, reduced,
or controlled through treatment, engineering controls, or
institutional controls.

Primary Balancing Criteria:

e Short-term effectiveness - Short-term effectiveness
addresses the period of time needed to achieve protection
and any adverse impacts on human health and the environment
that may be posed during the construction and implementation
period, until remedial action objectives are achieved.

e Long-term effectiveness - Long-term effectiveness refers to
expected residual risk and the ability of a remedy to
maintain reliable protection of human health and the
environment over time.

e Reduction of toxicity, mobility or volume - Reduction of
toxicity, mobility, or volume through treatment is the
anticipated performa: . of ‘the treatment technologles a
remedy may employ.
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Primary Balancing Criteria (Continued):

e Implementability - Implementability is the technical and
administrative feasibility of a remedy, including the
availability of materials and services needed to implement a
particular option.

e Cost - Cost includes estimated capital and O & M costs, also
expressed as net present-worth costs.

Modifying Criteria:

e State acceptance - State acceptance indicates whether, based
on its review of the RI/FS Reports and Proposed Plan, the
State concurs with, opposes, or has no comment on the
preferred alternative.

® Community acceptance - Community acceptance summarizes the
public’s general response to the alternatives, based on
public comments received during the public comment period.

9.2 Comparative Analysis
Compliance With ARARSs

All of the alternatives, with the exception of Alternative 1, No
Action, comply with all ARARs for the MFDS, or obtain an ARARs
waiver as allowed under CERCLA Section 121(d). Since
Alternative 1, the No Action alternative, does not meet the
threshold criteria (does not achieve ARARs, does not provide
overall protection of human health and the environment),
Alternative 1 will not be evaluated further in this comparative
analysis.

Overall Protection of Human Health and the Environment

All of the remedial alternatives provide overall protection of
human health and the environment. However, the remedial
alternatives have varying degrees of uncertainty associated with
with long-term stability and potential release of contaminants.
Alternative 5 provides the best assurance that, once the final
cap is installed, cap maintenance will be at a minimum.
Additionally, Alternative 5 is the least likely to involve
container rupture and subsequent contaminant release.
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In that wastes would be left at the site above health-based
levels under each of tlie alternatives, the selected remedy will
necessarily undergo an EPA-conducted review every five years
following commencement of remedial action. The purpose of this
review process is to ensure that the remedy prevents water
infiltration into the trenches, mitigates hillslope erosion to
the extent practicable, and minimizes the migration of site
contaminants. Modifications to the remedy would occur through
a Record of Decision amendment process if it were determined
during a five~year review, or at any point between, that the
remedy was not providing overall protection of human health and
the environment.

Short-Term Effectiveness

Alternative 5 provides the greatest short-term effectiveness of
the seven alternatives evaluated because it achieves initial
capping of the trench disposal area earlier than any other
alternative and with less exposure of site workers to

radiation. Alternative 8 is only slightly less effective than
Alternative 5, the principal difference being the greater amount
of materials handling required for Alternative 8. Both of these
natural subsidence alternatives (5 and 8) provide greater
short-term effectiveness than Alternatives 4, 10 and 17, which
use dynamic compaction to achieve stabilization, because dynamic
compaction has a greater potential for exposing workers to
direct radiation. Alternatives 4, 10 and 17 are roughly equal
with respect to short-term effectiveness, but 10 provides a
slightly greater degree of short-term effectiveness. The lack
of a synthetic liner feature of Alternative 17 and the
structural cap component of Alternative 4 make them less
effective in the short term.

Alternative 11, grouting, is clearly the most hazardous to
implement of the six alternatives and, therefore, is the least
effective in the short term. Injecting more than 21 million
gallons of grout into LLRW trenches at high injection rates and
high pressures would be far more hazardous than any other
activity considered for remediation of the site.

Long~-Term Effectiveness

. Alternative 5 provides a greater degree of long-term
effectiveness overall than do the dynamic compaction
alternatives even though, during the interim maintenance period
of Alternative 5, a maintenance staff would be required to
perform frequent inspections and to make prompt repairs
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following subsidence. This is because when the final cap is
installed after an approximate 35 to 100 years, the amount of
data that would be available for assessing stability would
likely provide more certainty of stability than can be predicted
about the dynamic compaction alternatives (10 and 17).

Moreover, the dynamic compaction alternatives could result in
the release of additional radionuclides due to container rupture
during the compaction process, whereas Alternative 5 would allow
for continued radionuclide decay and containerization for a
longer period of time. Thus, while initial maintenance
requirements are more intense for Alternative 5, the dynamic
compaction alternatives may result in increased monitoring and
maintenance to address the potential increased source term and
long-term stability.

Alternative 10 provides a slightly greater degree of long-term
effectiveness than Alternative 17 because Alternative 10 has the
synthetic liner in the cap to provide a back-up to the clay
layer.

Alternative 11 provides less long-term effectiveness than
Alternative 5. While grouting (Alternative 11) would provide
greater stability than natural stabilization during the early
years, and possibly well beyond the early years, ultimately,
natural stabilization would provide more stability. Because
grout used in Alternative 11 would fill only the accessible
voids at the time of grout injection, at some unpredictable
time, one or more trenches might have a major subsidence and
permit water to infiltrate the trenches. By contrast,
Alternative 5 would be easy to repair, and the maintenance staff
would likely discover the subsidence before water infiltrated
the trenches.

Alternative 8 would require more frequent maintenance than
Alternative 4; however, two potential major repair problems with
Alternative 4 - concrete cracking and water infiltration -
result in it providing a lesser degree of long-term
effectiveness.

Reduction of Toxicity, Mobility or Volume

Because radioactivity is an intrinsic property of the nuclides
in the trench leachate and other media at the site, leachate
toxicity cannot be altered by treatment. Time is the principal
means by which the toxicity of radionuclides is reduced.
Toxicity is reduced by decay of the radionuclides to
concentrations at which they no longer present a threat to human
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health and the environment. None of the alternatives evaluated
employ a treatment technology aimed at satisfying the reduction
of toxicity evaluation factor. However, mobility and volume can
be addressed by treatment; decreaSLng mobility has a direct
impact on health and safety since decreased mobility results in
longer travel times for radionuclides and a decrease in activity
resulting from radionuclide decay.

Reduction of the mobility of site radionuclides is achieved in
varying degrees by each of the alternatives evaluated. All
remedial alternatives involve the extraction, solidification and
on-site disposal of solidified trench leachate. The
solidification of radiocactively contaminated water does not
destroy or alter the radioactivity, but changes its form to a
physically stable mass which binds the radionuclides so that
they are far less mobile than they were in their liquid form.
Approximately three million gallons of trench leachate will be
solidified and disposed; thus, a significant reduction of the
mobility of trench leachate would be accomplished by each of the
alternatives. However, other factors, as discussed below,
result in some alternatives being more acceptable than others in
terms of mobility.

Other than exhumation and off-site disposal of the contaminated
media at the site, a significant reduction in volume at the MFDS
is not currently attainable. Exhumation and off-site disposal,
while physically possible to perform, would result in
unacceptably high doses to site workers involved in excavation
of the solid wastes in the trenches. Additionally, due to the
activity of some of the waste present at the site, and the
volume of waste involved, no present-day commercial low-level
waste facility would llkely accept the waste. Furthermore,
exhumation would not meet 902 KAR 100:015 which, as an
applicable actlon-spec1f1c requirement for the MFDS. 902 KAR
100:015 requires exposures to be kept to as low as reasonably
achievable.

The following factors were used to evaluate the alternatives
against the reduction of toxicity, mobility or volume criteria:
release of trench contaminants due to waste container rupture,
the ability of an alternative to prevent infiltration of water
and subsequent generation of new leachate, and the generation of
contaminated material (increase in the volume of waste).
Alternatives 5 and 8 are the superior alternatives in terms of
reducing mobility and volume for several reasons. First, they
do not involve the forced conseclidation of trench waste;
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therefore, the potential for release of radionuclides is not as
great as the dynamic compaction alternatives (4, 10 and 17).
Second, Alternatives 5 and 8 are superior to the grouting
alternative (1l1) because they do not generate waste grout
resulting from grout setup prior to injection or grout
break-through, which must then be disposed of on-site.

Alternative 11 is more effective than Alternatives 4, 10 and 17
because the grout would solidify and may fixate the contaminants
and would result in a more predictable trench chemistry.
Alternatives 10 and 17, which utilize dynamic compaction, result
in a more complex trench chemistry with a less than predictable
impact on the environment. Alternative 4 is less effective than
Alternatives 10 and 17 because it would be more difficult to
keep water out of the trenches and to prevent contamination or
construction runoff water when installing the structural cap.

Implementability

Alternative 5 would be the easiest to implement because it would
be a continuation of the present operation but with
improvements. Alternative 8 would be more difficult than
Alternative 5 because of the problems associated with repair of
the final cap over the period of trench subsidence. Both
Alternatives 5 and 8 would be easier to implement than the
alternatives involving grouting, dynamic compaction, or
structural concrete, all of which are more complicated
technologies. The dynamic compaction alternatives (4, 10 and
17) would be more easily implemented than the grouting
alternative (11). Nevertheless, dynamic compaction would
require pilot scale demonstrations of the suitability of this
technology to the MFDS.

Alternative 11 is the least implementable of the alternatives
evaluated at the MFDS. High production grouting (large volumes,
high injection rates, high pressures), although technically
feasible, has experienced difficulties at other similar sites.
Additionally, the scale to which it would be employed at the
MFDS is much greater than other sites where it has been
applied. - Significant difficulties could be expected during
attempts to drive injection lances into the trenches. Grouting
would require additional research and testing at the MFDS due to
the complexities associated with grouting in trenches.
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The present worth total cost of Alternative 5 depends on the
period assumed for interim maintenance and is a maximum when the
interim maintenance period equals zero years. Nevertheless,
comparing the maximum present worth total costs of Alternative 5
with those of other alternatives shows that Alternative 5 has
the lowest present worth total cost of any alternative
regardless of the length of the interim maintenance period.
Figure 16 illustrates the differences in total present worth for
four assumed discount rates over the projected subsidence
period.

Table 32 provides a cost breakdown for Alternative 5 and
provides cost estimates for Alternative 5 using four different
discount rates, 4%, 5%, 7%, and 10%. The $ 33,500,000 cost
estimate for Alternative 5 is based upon a 4% discount rate,
which is the most conservative rate of the four rates used in
the Feasibility Study. A 4% discount rate was used to compare
alternatives. The actual discount which will be used to
establish the MFDS trust fund has yet to be determined.

" Furthermore, the cost estimate for Alternative 5 assumes a 10%
contingency and installation of a North Cutoff Wall. The actual
contingency factor employed in the establishment of the MFDS
trust fund may be higher than 10%. The necessity of a
horizontal flow barrier and type of horizontal flow barrier
(i.e., North Cutoff Wall, Lateral Drain/Cutoff Wall, etc.) will
be determined during the Interim Maintenance Period; therefore,
the cost estimate for Alternative 5 is subject to change.

State Acceptance

The Commonwealth generally endorses the selection of Alternative
5 (Natural Stabilization) as the remedy for the Maxey Flats
Disposal Site. The Commonwealth considers trench cover repair
and a horizontal flow barrier, if needed, to be integral
features of the remedy chosen for the site. The Commonwealth
rejects the use of Alternative 10 and 17 (dynamic compaction)
for either a site demonstration or for total site remediation
due to potential release of contaminants into the environment
and uncertainties regarding dynamic compaction’s effect on the
underlying geologic strata. The Commonwealth also rejects the
use of grouting (Alternative 11) for implementation at the MFDS
due to potential unacceptable releases to the environment,
implementability problems, and'reqrired demonstration of tt's
technology prior to implementation.
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ALTERNATIVE-5: NATURAL STABILIZATION (50-ACRE CAP)

........................................

A. Construction Cost
Site Preparation and Support

. Road Construction (Cut, Gravel, Febric)
. Decon. Facility(Equip't & Pcnomel)

. Utilities .

. Field Offices & Construction Fcnc.

. Topographic & Bkgd Rediation Survey

. Ground Penetration Radar Survey

. Construction Erosfon Control

. Health and Safety

. OA/QC

CO®NOWNEUWUN -

Sub-total
Specific Construction Activities

Leachate Removal

Contaminated Liquid Nandling and Disposal
contaminated Soil Disposal

. Existing Tank Leschate-Rem'l, Solid'n & Disp'l
Horizontal Flow Barrier (North Cutoff Wall)

. Additional Balkfill

. Dynamic Compaction

. Trench Grouting

. Site Greding

. Demoltn, Material Handling & Decon.

. Leachate Solidificat'n/Add'l Disposal Trenches
. Drainage Ditches

. Inftial end Final Closure Caps

. Cap Erosfon Control

Long Term Monitoring

. Security Fence

-k
OmhuN—QOOGNOU‘&u!\)—-
. . N .

Sub-total
Total Construction Cost

B. Engineering and Management Cost

1. Engineering & Design (1)
2. Construction Management (2)

Total Engineering & Management Cost

Total Cepital Cost
10% Contingency

Total Cepitsl Cost with Contingency

Yeet 1 of 2

IR T S I e I I S S PR E XX NI ISR STXE
Year 1 Year 2 Year 3
Estimated Total 1990 1991 1992
$530,000 $0 $0 $430,000
$130,000 $0 $0 $80,000
$50,000 $0 $0 $30,000
$200,000 $0 $0 $120,000
$140,000 $0 $0 $70,000
$150,000 $0 $0 $150,000
$200,000 $0 $0 $100,000
$2,000,000 $0 $0 $1,000,000
s1, 060 000 $0 $0 $450,000
84,480,000 $0 $0 $2,430,000
$1,252,000 $0 $0 $1,252,000
$4,079,000 $0 $0 $4,079,000
$174,000 $0 $0 $174,000
%0 $0 $0 $0
$1,156,000 $0 $0 $1,156,000
$0 $0 $0 $0
$0 $0 $0 $0
$0 $0 $0 $0
$160,000 $0 $0 $160,000
$740,000 $0 $0 $450,000
$4,706,000 $0 $0 $4,706,000
$889,000 $0 $0 $0
$17,489,000 $0 $0 $0
$1,445,000 $0 $0 $0
$691,000 $0 $0 $0
$120,000 $0 $0 $60,000
$32,901,000 $0 $0 $12,037,000
$37,381,000 $0 $0  $14,467,000
$2,990,480 $0 $1,581,680 $0
$11,214,300 $0 $0  $4,340,100
$14,204,780 $0 $1,581,680 $4,340,100
EEXESEXREILERN BZE EZEER
$51,585,780 $0 $1,581,680 $18,807,100
$5,158,578 $0 $158,168 $1,880,710
$56,744,358 $0 $1,739,8L8 $20,687,810
EEXTVDIRZI=S =I====== sZSnxs=23TTX 3t 3 1t 331 1

.......

$0
$0

$0

$0

$0
$215,000
33,449,000
$204, 000
$626,000
360,000
$4,554 000
$5. 304, 000

$0
$1,591,200
$1,591,200
EEXEEXEREXTIES
36,895,200

$689,520
$7,584,720

EISEEIZITD

................ =TTz

Year 103
2092

.....

$1,408,800
$0
$1,408,800
sST2sErax
$1,408,800
$140, 880

4
4

Year 104
2093

.......

$100,000
$50,000
$20,000
$80,000
$70,000
$0
$100,000
$500,000
$380,000

$1,300,000

$0
$0

$0

$0

$C

$0

$0

$0

$0

$290, 000

$0

$674,000
$14,040,000
$1,241,000
$65,000

$0
$16,310, 000
$17, 610,000

$0
$5,283,000
$5,283,000
fEk==s=2=22==
$22,893,000
$2,289,300
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Community Acceptance

Verbal comments received at the Proposed Plan public meeting,
held on June 13, 1991 in Wallingford, Kentucky, and on comments
submitted to EPA during the public comment period on the
Proposed Plan, indicate that the community favors Alternative 5§,
Natural Stabilization, over the other alternatives considered.
However, the community urged inclusion of a number of features
in the Record of Decision and RD/RA Consent Decree. The
community’s comments and suggestions, as well as EPA responses,
can be found in the Responsiveness Summary section of this
Record of Decision.

The community opposes the dynamic copaction alternative
(Alternatives 4, 10 and 17) for the MFDS, primarily because of
concerns over accelerated release of contaminants to the
environment during the compaction process. The community does
not favor the grouting alternative due to concern over potential
contaminant release from intact containers during the grout
injection process and uncertainties over the ability of grout to
adequately fill void spaces within the trenches.

9.3 Conclusions of the Comparative Analysis Summary

Of the nine criteria described above, the differences between
the six remedial alternatives evaluated are not great, except
with respect to the following four criteria: 1) Implement-
ability; 2) Reduction of Toxicity, Mobility or Volume; 3) State
Acceptance, and 4) Community Acceptance. All remedial
alternatives provide for roughly the same degree of long-term
and short-term effectiveness. All remedial alternatives provide
for overall protection of human health and the environment and
all achieve ARARs. Although cost estimates differ amongst the
remedial alternatives, none differ by more than an order of
magnitude.

Therefore, Implementability, Reduction of Toxicity, Mobility or
Volume, State Acceptance, and Community Acceptance weighed
heavily in favor of selection of Alternative 5. Alternative 5
is the least difficult remedy to implement, utilizing proven and
reliable technologies to achieve final remediation, while not
requiring time~-consuming research and development prior to
implementation. It is less likely to result in container
rupture and, therefore, benefits from the added protection of
containers within the trenches. Both the State and Community
favor the Na*--al St~»-ilization technology.
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SECTION 10.0 - THE SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the
detailed analysis of the alternatives, and public comments, EPA
has determined, and the Commonwealth agrees, that Alternative 5,
Natural Stabilization, is the most appropriate remedy for the
Maxey Flats Disposal Site.

The natural stabilization process at Maxey Flats will allow the
materials to subside naturally to a stable condition prior to
installation of a final engineered cap. It is not known how
long it will take for waste trenches to stabilize because of the
many physical and chemical variables involved and the limited
trench-specific information upon which predictions are based.
However, it has been estimated that this stabilization process
could potentially take 100 years before the final cap is

placed.

Stabilization of the trenches by natural subsidence over a
relatively long time period will virtually eliminate the
potential problem of future subsidence expected with other
alternatives in which the trenches would be stabilized by
mechanical means and a final cap installed within a few years.
Therefore, the natural stabilization alternative will reduce the
redundancy of efforts necessary to construct and maintain the
final cap. Natural stabilization does not disrupt intact metal
containers such as 55-gallon drums and, therefore, provides an
extra measure of protection to prevent movement of radionuclides
to the hillsides. The other alternatives have the potential of
rupturing intact containers, thereby releasing radioactive
material immediately to the trenches. Additional benefits of
the natural stabilization alternative will be the opportunity
for continued data collection and analyses and the ability to
take advantage of technological advances during the subsidence
period.

Alternative 5 can be divided into the following four phases
which together comprise the CERCLA remedial action for the MFDS:

Initial Closure Period (22 months)

Interim Maintenance Period (35 - 100 years)
Final Closure Period (10 months)

Custodial Maintenance Period (in perpetuity)
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10.1 - Initial Closure Period

The initial closure period will consist of the design and
implementation of remedial activities appropriate to the early
stages of site remediation. An Interim Site Management Plan
will also be developed to define the maintenance and monitoring
tasks to be conducted during the subsequent interim maintenance
period.

The following remedial activities will be performed during the
initial closure period:

e Baseline Topographic Surveys
e Geophysical Surveys
e Ground Water Monitoring
® Ground Water Modeling
® Trench Leachate Extraction and Solidification
® Disposal of Solidified Leachate Into New Trenches On-Site
® Demolition of Existing Buildings and Structures
With On-Site Disposal
e Installation of an Initial Cap
& Grading and Recontouring of the Initial Cap
to Enhance Surface Water Flow
e Improvements to Site Drainage
e Installation of Subsidence Monitors
® Closure of Selected, Poorly Designed, Historical Wells
e Monitoring, Maintenance, and Surveillance
® Procurement of a Buffer Zone Contiguous to the
Existing Site Property
e Posting and Repairing of Signs and Fences, Road Maintenance
e Development of the Interim Site Management Plan

Baseline Topographic and Geophysical Surveys will be conducted
prior to design of the initial cap. Topographic surveys will be
performed prior to installation of the initial cap and following
construction of the cap to be used as a baseline survey for
subsidence monitoring. A geophysical survey will enhance the
definition of trench boundaries to ensure that the initial cap
will adequately cover the trenches.

Historical site monitoring data, the Commonwealth’s site
database, and ground water models will be used to determine the
- appropriate areal extent of the initial cap, to evaluate the
need for a horizontal ground water flow barrier, and to develop
an effective ground water monitoring plan for the Interim
Maintenance - .d Custodial Maint/ an:2 Periods. The gr- -d water
monitoring program will involve installation of new monitoring
wells, as appropriate, in the alluvium of the surrounding stream
valleys, and in other areas as required, to ensure compliance
with drinking water standards and to achieve RCRA monitoring
requirements.



59 0135

Determination - Page 124

Trenches will be dewatered to help prevent the migration of
contaminants by ground water flow. A trench dewatering test
program will be conducted either during the design phase or
during initial remedial activities to provide information on the
most effective design of the dewatering program, to determine
the need for new sumps, and to provide an estimate of the
duration of the dewatering program.

Leachate pumped from the trenches will be extracted
simultaneously from multiple trenches and batched prior to
solidification. Additional sumps will be added in select
trenches with significant quantities of leachate in order to
facilitate the dewatering of trenches. Trench dewatering is the
most time~consuming component of the Initial Closure Period. A
minimum of nine months will be required to dewater the trenches.

Once batched, the leachate will undergo testing for NRC
classification purposes. Once classified, the leachate will be
solidified using an NRC-approved mix. The waste form will
likely be in block form, provided an acceptable leachability
index and cumulative fraction leached can be achieved. However,
high activity leachate will be required to be placed in a
primary container and solidified. The solidified leachate will
also be designed to achieve a sufficient minimum compressive
strength. The objectives of the leachate solidification will be
to produce a solid, physically stable form of the leachate,
thereby minimizing the mobility of the contamination within the
trenches. During the leachate solidification operations,
external exposure to ionizing radiation will be kept as low as
reasonably achievable by using engineering safeguards, such as
shielding, and administrative safeguards such as detailed health
and safety procedures for all operations. Internal exposure to
radicactivity should be insignificant, since the systems that
handle radioactivity would be designed to minimize leakage.

The solidified leachate will then be placed into new disposal
trenches. on-site and within (or in close proximity to) the
current Restricted Area. Grout will be used in the newly
constructed trenches to fill the void spaces between the
solidification forms, in effect, creating a monolith within the
trench. Each new disposal trench will, at a minimum, include a
sump and a synthetic liner (unless it is later determined by EPA
and the Commonwealth that use of a liner is inappropriate).

Non-functional and unstable buildings and structures will be
dismantled, de~ommissioned anr ‘buried in a trench on-site
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during the Initial Closure Period. Such buildings and
structures will probably include: the storage building,
evaporator building, garage building, radiological control
building, the sewage treatment plant, and tank farm buildings.
Those buildings necessary to the management and maintenance of
the site will be moved to a new location that will not impede
remedial activities. Figure 18 is a typical construction
planning drawing that may be employed during the Initial Closure
Period.

An initial cap, consisting of a soil layer of compacted clay
(averaging 21 inches thick) and covered with a synthetic liner,
will be installed toward the end of the Initial Closure Period.
Soil will be added to the site and graded and compacted in
preparation for the installation of the synthetic cover over the
trench disposal area. Conceptual cross-sections of both the
initial cap and the final cap are presented in Figure 19. The
areal extent of the interim cover will be based upon geophysical
surveys, ground water modelling and other parameters evaluated
during design. It has been estimated that the interim cap will
cover approximately 40 to 50 acres. Fugitive dust problems
during earth-moving operations will be controlled by using water
or other dust suppressants. Kentucky Soil and Water
Conservation requirements for controlling soil erosion will be
met by designing and locating technologies and activities to
minimize potential erosion.

The surface will be graded to design specifications to allow for
adequate drainage and to minimize surface water velocities and
consequent erosion. Lined drainage ditches will be incorporated
in the trench cap to channel the surface water runoff to the
three existing discharge basins located along the periphery of
the trench disposal area. Improvements will also be made to the
existing site drainage channels on the hillslopes. These
erosion protection measures could include, but will not
necessarily be limited to, stabilization of the drainage
channels where necessary by such measures as rock rip-rap or
gabions 't¢ reduce the velocity of flow. Additional drainage
channelsg in the vicinity of the site may be added if found to be
necessary to control, and more equitably distribute, the
anticipated increased rates of surface water runoff. Because of
the high peak discharge volumes resulting from the initial cap,
the capacity of the retention ponds will be increased to improve
control of stormwater runoff. Approval of the initial cap
design will be contingent upon the ability of the surface water
controls to adequately maintain rates of surface water runoff
throughout the anticipated duration of the Interim Maintenance
Period.
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FIGURE 19
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Subsidence monitors will be installed on the initial cap and on
natural soils in the vicinity of the Restricted Area as a method
of determining when the trenches have stabilized to an
acceptable degree and final cap installation can begin.

A limited number of existing, poorly designed, wells (i.e.,
E-Wells) could potentially allow contaminants in ground water to
migrate downward into the lower geologic units and will,
therefore, be decommissioned and sealed. Existing sumps and
wells (i.e., UE, UF UG, UK, etc.) that are deemed beneficial to
the leachate extraction process, as well as those necessary for
trench monitoring, will not be decommissioned.

Water monitoring equipment, as part of an Infiltration
Monitoring System, will be installed in trenches, under the cap
and within wells, to detect potential accumulation of leachate
in trenches. Vibrating wire piezometers, such as the one
illustrated in Figure 20, will be installed in riser pipes after
construction of the initial cap. Riser pipes will be installed
during cap construction and will be used to extend the
monitoring wells through the cap. Water level data from the
trenches and wells will be collected by data logging equipment
located at the site. This data, in conjunction with other
information, will be used to assess the degree to which
infiltration is occurring, if any.

The monitoring program developed for the MFDS will, at a
minimum, include the following objectives:

e Demonstration of compliance with the applicable or relevant
and appropriate regulations, environmental standards, and other
operational limits.

e Assessment of the actual or potential exposure of man to
radiocactive materials or chemical constituents in the
environment.

° Deégéfibn of any possible long-term changes or trends in
the environment resulting from the site.

e Assessment of the performance (adequacy) of design features
that limit the release of radioactive materials to the
" environment.

Radionuclide and chemical constituent testing of ground water,
surface water, soil, sediment and air will be performed, as
appropriate and on a routine basis, to ensure that the remedy
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for the MFDS is achieving all ARARs and continues to be
protective of human health and the environment. Monitoring of
leachate levels in trenches, subsidence monitoring and erosion
and siltation monitoring will be routinely conducted. A program
will be established to assess and track the impact of site
remediation on local wildlife and vegetation and to confirm the
assumptions and conclusions of the MFDS risk assessment. These
monitoring programs will be established during the Initial
Closure Period (as specified in the Interim Site Management
Plan) and continued through the Interim Maintenance Period and
on into the Custodial Maintenance Period.

A buffer zone, adjacent to the existing site property
boundaries, will be acquired. The primary purpose of a buffer
zone is to protect environmentally sensitive areas such as the
hillslopes from detrimental activities such as logging. Without
control of activities on the hillslopes, increased erosion due
to deforestation could severely affect the integrity of the
remedy.

The buffer zone will not extend the current licensed site
property boundary, although control over the property would
likely be in the hands of the Commonwealth of Kentucky.
Moreover, the points of compliance for ARARs will not be
extended by procurement of the buffer zone. Monitoring of
streams, ground water and other media will be conducted in the
buffer zone and other areas deemed necessary to assure that the
selected remedy achieves ARARs. Indeed, the secondary purpose
of the buffer zone is to ensure unrestricted, long-term access
to areas necessary for full and effective monitoring.

At a minimum, the buffer zone will extend from the current site
property boundary to Drip Springs, No Name, and Rock Lick Creeks
to the west, east, and southwest of the site, respectively. The
tentatively identified Buffer Zone, illustrated in Figure 21, is
a conceptual delineation of the minimum boundary of the buffer
zone.

Signs will be posted warning potential trespassers of the
presence -of site contaminants. Fences will be constructed,
repaired and/or re-aligned as needed to prevent unauthorized
access to the capped trench disposal area, construction areas
established during the Initial Closure Period, and other areas
deemed inappropriate for access. Access to the MFDS from
Interstate 64 is via State Road 32 to County Road 1895, which
runs to the entrance of the MFDS. County Road 1895 is a
two-lane paved road suitable for the maximui: legal load allowed
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by Kentucky’s Department of Transportation and appears to be in
good condition. Well in advance of construction activities, the
need to upgrade County Road 1895 will be discussed with Fleming
County officials. Should it be determined that site activities
are having a detrimental effect on County Road 1895, the
authority(ies) responsible for remediation of the MFDS will be
responsible for funding such repairs.

A comprehensive Interim Site Management Plan will be developed
during the Initial Closure Period to define the maintenance and
monitoring tasks to be conducted during the Interim Maintenance
Period.

10.2 Interim Maintenance Period

Upon installation of the initial cap, the Interim Maintenance
Period will commence. The primary objective of the Interim
Maintenance Period is to let the trenches stabilize by natural
subsidence. The Interim Site Management Plan will provide the
basis for work activities during the interim maintenance

period. During this period, the initial cap will continue to be
maintained to prevent infiltration of water into the trenches,
maintenance of the site will continue, and the site will be
monitored by an enhanced monitoring/surveillance program.

During the Interim Maintenance Period, the following activities
will be performed as prescribed by the Interim Site Management
Plan:

Periodic Topographic Surveys and Subsidence Monitoring
Initial Cap Maintenance

Continuing Assessment of the Adequacy of the Initial
Cap, Surface Water Control Measures

and Erosion Control Measures

Improvements to Site Drainage Features, As Needed
Trench Leachate Management and Monitoring

Monitoring, Maintenance, and Surveillance

Enhanced Ground Water Monitoring

Installation of a Horizontal Flow Barrier, As Required
Five Year Reviews

Topographic surveys and elevation surveys of the subsidence
monitors will be conducted routinely to evaluate subsidence.
Settlement plates and slope inclinometers (and/or other
subsidence monitoring instruments) will be installed at the MFDS
to measure vertical movement, tilt or subsidence of the trench
conients and trench cap over time. This information will form a
database to be used to assess cap stability and the degree to
which trench subsidence has occurred.



59 0144

Determination - Page 133

The initial cap will be routinely inspected to ensure that it
has not failed and it is effectively controlling surface water
runoff. As needed, the cap will be repaired and the synthetic
liner replaced in accordance with the Interim Site Management
Plan. Currently, it is anticipated that the synthetic liner
will require replacement at 20-25 year intervals. Liner
replacement will be performed in response to liner condition and
the manufacturer’s warranty and specifications. The specific
liner type will be determined during development of the Interim
Site Management Plan; however, the liner will be of the type to
require replacement no more often that the afore-mentioned 20-25
year interval. The drainage ditches and retention ponds will
also be cleaned and maintained as needed.. Erosion damage to the
cap and drainage systems will be repaired as needed.

The Infiltration Monitoring System, installed during the Initial
Closure Period, will detect the accumulation of leachate in the
trenches and provide a warning if leachate begins to accumulate
in the trenches. This monitoring system will be used as a
supplement to the Commonwealth’s current trench leachate
monitoring program. Measures could then be taken to eliminate
the cause of the infiltration. If trench recharge is occurring,
the leachate management plan, developed as part of the Interim
Site Management Plan, will be implemented to remove, solidify,
and dispose of the leachate. The data from the monitoring and
leachate extraction program will be used to adjust the frequency
of inspections, data collection, sample analyses, and planned
leachate pumping and solidification.

Trench leachate recharge should be kept to a minimum, once the
disposal trenches have been pumped to the extent practicable and
the initial cap has been placed over the disposal area.

However, should conditions warrant re-initiation of a trench
leachate extraction program, trench leachate will be solidified
and disposed in on-site trenches. On-site activities during the
Interim Maintenance Period may generate additional wastes
requiring disposal. Liquids will be temporarily stored until
sufficient quantities have accumulated to warrant resumption of
solidification processes. Once liquids have been solidified, a
new disposal trench will be constructed to dispose of the
solidified liquids and any solids generated during on-site
activities.

Site monitoring activities will be performed as defined in the
Interim Site Management Plan and established during the Initial
Closure Period. Site maintenance activities will include
custodial care such as grass cutting, ditch cleaning, and fence
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repalrlng. On a less frequent basis, repairs will be made to
the erosion control system, the initial cap, and monitoring
instruments. Addltlonally surveillance activities will be
performed on a routine basis to inspect the site. Maintenance
and monitoring activities will be conducted in compliance with
the Federal and Kentucky Licensing Requirements for Land
Disposal of Radioactive Waste.

For those remedial actions that allow hazardous substances to
remain on-site, Section 121(c) of CERCLA requires EPA to conduct
a review of the remedy within five years after initiation of
remedial action and at least once every five years thereafter.
The purpose of this review is to evaluate the remedy'’s
performance - to ensure that the remedy has achieved, or will
achieve, the remedial action objectives set forth in the Record
of Decision and that it continues to be protective of human
health and the environment. Additionally, the Commonwealth will
continue an environmental program to evaluate all aspects of the
remediation during the five year review periods.

During any of the five year reviews, or at any point between the
five year reviews, if the remedy is not meeting the defined
remedial action objectives, a more detailed sampling program
will be undertaken to determine the cause of the failure.
Specifically, the reviews may focus on, among other things, the
selected remedy’s ability to prevent entry of water into the
disposal trenches, to mltlgate erosion to the extent
practicable, and to minimize migration of radlonuclldes and
chemicals.

Should site monitoring and surveillance demonstrate a failure of
the remedy to achieve ARARs or remedial action objectives (e.g.,
alluvial ground water monitoring indicates Maximum Concentration
Limits have been exceeded), the appropriate remedial steps will
be taken, such as notification of regulatory agencies, public
safeguards, repair of the remedial technology, or cleanup of the
env1ronmental medium.

The uncertaintles of hydrogeologic flow conditions at the MFDS
(as discussed in the RI Report for the MFDS and Section 5.1.2 -
Geology and Ground Water of this document), as well as the
uncertainties related to the impact of the leachate extraction
operations on the hydrogeologic flow conditions, necessitate
further evaluation of data in order to assess the necessity and
likely effectiveness of a horizontal flow barrier. Sufficient
data should be available from the trench dewatering program,
information contained in the Commonwealth’s historical leachate
level database, the Infiltration Monitoring System, ground water
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monitoring, and the ground water modeling program to determine
the necessity of a horizontal flow barrier before or in
conjunction with the first five year review. If statistical
analysis of trench data (to include water level data, regression
slopes, etc.) indicates that lateral recharge of the disposal
trenches is occurring, a horizontal flow barrier will be
installed to curtail ground water recharge of the disposal
trenches. The necessity, location, depth, and extent of this
horizontal flow barrier will be determined through ground water
modeling and review of historical site monitoring data.

Two types of horizontal flow barriers were evaluated in the
Feasibility Study, as discussed in Section 7.2.2.2 (Horizontal
Flow Barriers of this document), and illustrated in Figures 22
through 24; a north cutoff wall and a lateral drain/cutoff

wall. The type of horizontal flow barrier installed at the site
will be one of the two described barriers or another design
determined to be sufficient for prevention of lateral
infiltration.

The decisions as to whether and what type of horizontal flow
barrier to construct will be made by EPA, in consultation with
the Commonwealth of Kentucky.

10.3 Final Closure Period

The end of the Interim Maintenance Period and the beginning of
the Final Closure Period is defined as the time when subsidence
of the trenches has nearly ceased and final cap installation

can begin. The criteria for determining when this time has come
could include such factors as acceptable void fraction, defined
rate of minimal subsidence, defined backfilling rate to maintain
design grade, etc. EPA, in consultation with the Commonwealth,
will determine the acceptable subsidence criteria during
remedial design and/or development of the Interim Site
Management Plan.

The following activities will be undertaken during the Final
Closure Period:

e Waste Burial

e Installation Of Final Cap

e Installation Of Permanent Surface Water Control

Features

e Installation Of Surface Monuments
Prior to installation of the final cap, contaminated materials
at the site will be buried in a new disposal trench on-site.
These materials could include solidified leachate, leachate
storage tanks, and on-site buildings which will be demolished
during final remediation.
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Because the selected remedy involves disposal of a RCRA listed
hazardous waste, the RCRA Subtitle C closure standards are
applicable to the MFDS. Consequently, the final cap will be
designed and constructed to promote drainage, minimize erosion
of the cover, and provide long-term minimization of migration of
liquids. The design criteria and allowable soil loss for the
final cap will conform, at a minimum, to the standards

established in EPA’s "Cover for Uncontrolled Hazardous Waste
Sites", EPA/540/2 - 85/002 (USEPA, 1985).

The trench disposal area and appropriate areas contiguous
thereto will be covered by an engineered soil cap with a
synthetic liner. It is expected that this cap, as described in
Table 33, will consist of (from top to bottom) an initial layer
of compacted soil placed over the existing trench cover, a
two-foot thick clay layer, an 80 mil (or sufficiently similar)
thick synthetic liner, a geotextile fabric layer, a
one-foot-thick drainage layer, a geotextile fabric layer, and a
two-foot thick soil layer supporting a vegetative cover._ The
compacted clay layer will have a permeability of 1 x 10°7 (0.1
feet/year) or less.

The final cap will be constructed primarily of naturally
occurring materials that are stable in the Maxey Flats
environment. To provide additional protection against vertical
infiltration of water and to provide additional durability
during the first few decades following installation, some
synthetic materials will be integrated within the multi-layered
structure of the final cap. The engineered soil cap with
synthetic liner, when installed, will provide an effective
barrier against vertical infiltration of water. The cap should
last for a long period of time if (a) repairs are performed
promptly, as needed, during the first few decades following
installation, and (b) minor custodial maintenance is provided.
The cap will direct percolating water away from the disposed
waste by drainage layers and its sloped design. The multi-layer
construction will resist degradation through geological
processes and biotic activity. Additionally, the seeded topsoil
layer will enhance erosion control. Erosion control will be an
integral component of the final cap design. Cap erosion,
hillslope erosion, and rates of surface water runoff to
downslope areas will be considered during final cap design.

Effective, permanent surface water control systems will also be
installed to limit infiltration and control surface water runoff
and minimize hillslope and cap‘erosion to the extent
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TABLE 34

FINAL, CAP COMPONENTS

- Vegetative Cover: Erosion control

- Geotextile Fabric: This fabric beneath the upper soil layer
will keep soil fines from settling in the drainage layer and,
thus, reducing the effectiveness of the drainage layer

- Drainage Layer: This will consist of suitagly graded crushed
rock with a minimum permeability of 1 x 1077 cm/sec; will
provide a stable drainage path to erosion control drains

- Geotextile Fabric: This fabric between the drainage layer
and synthetic liner will protect the liner from puncture
during installation of the drainage layer

- Synthetic Liner: Will provide a backup to the clay
infiltration barrier for the purpose of minimizing
infiltration of water to the disposal trenches

- Two-Foot-Thick Clay Layer: Will provide a barrier with a
permeability of 1 x 10 cm/sec or less.

- Initial Soil Layer: Will provide support and establish the
desired design grade for subsequent layers
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practicable. After the final cap is constructed, channels and
drainage ditches carrying storm water runoff from the site will
be improved to ensure stability for runoff events up to that
which would result from a 100-year, 24-hour storm. It is
expected that a significant amount of research data and
information on new technologies will be developed throughout the
Interim Maintenance Period. Thus, the design of the final cap
and surface water control features may reflect these
technological advances.

The monitoring and surveillance program, established in the
Initial Closure Period, will continue to ensure compliance with
state and federal regulations, to ensure the remedy is meeting
the remedial action objectives, and to ensure that the remedy
continues to provide protection of human health and the
environment. Surface monuments will be erected at the site to
notify persons of the presence of site contaminants and the
dangers posed by site contaminants if the site is disturbed.

10.4 Custodial Maintenance Period

After the final cap has been constructed, the Custodial
Maintenance Period will begin. The following activities will be
performed during the Custodial Maintenance Period:

® Monitoring and Surveillance
e Five Year Reviews

The monitoring and surveillance program will continue to be
implemented at the site. The frequency of monitoring activities
described for the Interim Maintenance Period will likely be
reduced during the Custodial Maintenance Period due to the
presumed reduction of water infiltration into the trenches
(i.e., reduced contaminant mobility) and reduced radionuclide
activity. Site monitoring and surveillance will be carried out
in perpetuity. Maintenance activities will be carried out, as
necessary, to preserve the integrity of the remedy.

The Custodial Maintenance Period will initiate the institutional
control -period which must be maintained for at least 100 years
following completion of the site closure as required by 902 KAR
100:022 and 10 CFR part 61 for all low level radioactive waste
disposal sites. 1In addition, the perpetual maintenance fund
will ensure that institutional control activities, including
fencing and other activities to control access to the MFDS,
periodic surveillance, r~ustodial care, and filing of notices,
survey plats, and deed restrictions with the appropriate
authorities, will accomplish the goal of preventing inadvertent
intrusion onto the MFDS and providing of custodial care in
perpetuity. The fund will also provide for collection and
analysis of samples and data.
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SECTION 11.0 - STATUTORY DETERMINATIONS

Under its legal authorities, the U.S. EPA’s primary responsibility
at Superfund sites is to undertake remedial actions that achieve
adequate protection of human health and the environment. In
addition, Section 121 of CERCLA establishes several other
statutory requirements and preferences. One of the requirements
specifies that, when complete, the selected remedial action for
this site must comply with applicable or relevant and appropriate
standards established under Federal and State environmental laws
unless a statutory waiver is justified. The selected remedy also
must be cost effective and must utilize permanent solutions and
alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. Finally, the
statute includes a preference for remedies that employ treatment
technologies that permanently and significantly reduce the volume,
toxicity, or mobility of hazardous wastes as their principal
element. The following sections discuss how the selected remedy
meets these statutory requirements.

11.1 Protection of Human Health and the Environment

Protection of human health and the environment will be achieved
through the treatment, containment, engineering and institutional
control components of the selected remedy.

Based upon the site risk assessment, unless remedial action is
taken, exposure to drinking water, surface water, soil and
sediments at, and in close proximity to, the site in the future
would pose an unacceptable risk to human health. The risk
assessment estimates that the risk from all combined on-site
pathways at the MFDS, if no action is taken, could approach 1
(i.e., one additional case of fatal cancer for each person who
would reside on-site). The risk assessment estimates that the
risk from all combined off-site Bathways at the MFDS, if no action
is taken, could approach 6 x 1074 (i.e., six additional cases of
fatal cancer for every 100 persons engaging in the off-site
exposure:pathways as described in Section 6 of this document).
The,selepted remedy will reduce these fisks to a risk of 1 x
104 or less. EPA deems a risk of 10~% to be generally
protective of human health and the environment.

The extraction, solidification, and re-disposal of trench leachate
will significantly reduce the mobility of radionuclides. Initial
and final caps will significantly reduce the amount of vertical
infiltration into the disposal‘trenches, thereby minimizing the
production of leachate, thereby minimizing the migration of site
contaminants into the environment. Surface water drainage
improvements will help maintain the integrity of the remedy by
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controlling the rate of site erosion. Site monitoring and
maintenance and institutional controls, funded and conducted in
perpetuity, will prevent unintended use of the site, minimize the
amount of exposure to site contaminants, and maintain the
integrity of the remedy.

There are no short-term threats associated with the selected
remedy that cannot be readily controlled. 1In addition, no adverse
cross-media impacts are expected from the remedy.

11.2 Compliance With ARARs

The selected remedy will comply with all applicable or relevant
and appropriate requirements (ARARs) except for the RCRA Land
Disposal Restrictions which are being waived pursuant to CERCLA
Section 121(d). ARARs identified for the MFDS are presented in
Section 8.0 of this document.

11.3 Cost Effectiveness

The selected remedy provides overall effectiveness in proportion
to its cost. Alternative 5 is the least costly of the seven
alternatives that underwent a detailed analysis, with the
exception of the No Action alternative.

Uti ation of Permanent Solutions and Alternative Treatment

Tgchnologles or Resource Recovery Technologies to the
Maximum Extent Practicable and Statutory Preference for Treatment
as a Principle Element

EPA and the Commonwealth of Kentucky have determined that the
selected remedy represents the maximum extent to which permanent
solutions and treatment technologies can be utilized in a
cost-effective manner for the final source control remedy at the
Maxey Flats Disposal Site. Of the alternatives evaluated and
presented in this decision document, EPA and the Commonwealth have
determined that this selected remedy provides the best balance of
tradeoffs in terms of long-term effectiveness and permanence,
reduction.in toxicity, moblllty, or volume achieved through
treatment; short-term effectiveness, implementability, cost, also
considering the statutory preference for treatment as a principal
element and considering State and community acceptance.

" While the selected remedy does not reduce the volume of waste

present at the site, or offer treatment as a principal element,
Alternative 5 does address the.primary threat associated with the
site; that of the migration of contaminated leachate into the
environment. The selected remedy will achieve a reduction of the
mobility of the contaminated leachate through solidification and
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prevention of the generation of new leachate, and will minimize
erosion to the extent practicable to preserve the integrity of the
remedy. The initial and final caps, surface water control
features, monitoring and maintenance components, and other
engineering features, as well as institutional controls will
reduce or control site risks to the extent practicable.

Treatment of site wastes is not practicable at the MFDS due to the
nature and volume of waste involved. Excavation and off-site
disposal are not feasible at the MFDS due to the lack of
facilities that could accept the volume and activity of the waste
present at the MFDS and the greater risk to human health and the
environment which would be associated with such activities.
Furthermore, excavation of site wastes would not achieve the
Commonwealth’s applicable requirement - 902 KAR 100:015, which
requires exposures to be kept to "As Low As Reasonably
Achievable".
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EPA’s selected alternative, Alternative 5 -~ Natural Stabilization,
includes:

e Installation of interim trench covers over the trench
disposal are;

e Ext:action, solidification, and disposal of trench leachate;

e Construction of a horizontal ground water flow barrier,
if needed;

e Installation of a multi-layer engineered soil cap with
synthetic liner after the natural subsidence process is
completed;

e Maintenance and monitoring and institutional controls.

EPA selected this alternative for several reasons, including the
advantage it offers for implementation of the initial phase of the
remedy quickly, using reliable and proven technologies. The selected
alternative allows materials in the disposal trenches to subside
naturally, without forced consolidation and subsequent release of
radionuclides. The alternative provides for flexibility in the type
of interim trench cover and the necessity, type and location of the
horizontal ground water flow barrier used at the site. Finally,
several components of the alternative ~-- including site monitoring,
remedy reviews, and site maintenance -- assure that the remedy is
adequate, protects human health and the environment, and complies
with all applicable or relevant and appropriate Federal and State
requirements.

BACKGROUND

Community interest and concern about the MFDS began in 1963 shortly
after approximately 260 acres of land were purchased for radioactive
waste disposal operations. Area residents reported initially that
they were not informed of plans for the property and that authorities
provided little or no opportunities for community input to the
decision-making process. Area residents also were concerned with
methods used to place wastes in the disposal trenches. When the
State released its 1974 study of the site, findings of elevated
radionuclide levels drew the attention of local and national media.
In response, citizens in the site community formed The Maxey Flats
Radiation Protection Association to investigate site conditions and
publicized the need for protection of nearby residents. Organized
citizen concern de-~lined for a périod after the Commonwealth of
Kentucky closed the site to receipt of waste in late 1977.
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RESPONSIVENESS SUMMARY
MAXEY FLATS DISPOSAL SITE

This community relations responsiveness summary is divided into the
following sections:

Overview: This section discusses the U.S. Environmental
Protection Agency’s (EPA’s) selected remedy for the
Maxey Flats Disposal Site, also referred to in the
Proposed Plan as the preferred remedy or proposed
remedy.

Background: This section provides a brief history of community
interest and concerns raised during remedial planning
activities at the Maxey Flats Disposal Site.

Part I: This section provides a summary of commentor’s major
issues and concerns, and expressly acknowledges and
responds to all comments raised by the local
community. This section also responds to major
comments submitted by other parties, which includes
municipalities, businesses and potentially
responsible parties.

Part II: This section provides a comprehensive response to all
significant comments submitted during the public
comment period on the preferred remedy. Where
necessary, this section elaborates, with technical
details, on answers covered in Part I.

Any points of conflict or ambiguity between information provided in
Parts I and II of this responsiveness summary will be resolved in
favor of the detailed technical and legal presentation contained in
Part II. EPA responses in this document to questions posed at EPA’s
June 13, 1991 public meeting on the Proposed Plan include, or expand
upon, those given at the meeting. Attachment A to the Record of
Decision presents a copy of the meeting transcript.

OVERVIEW

In June 1991, EPA announced its preferred alternative for the Maxey
Flats Disposal Site (MFDS), located in Fleming County, Kentucky. In
the same announcement, EPA informed area residents and interested
parties of a public meeting to present the preferred alternative on
June 13, 1991, and that the EPA would hold a 60-day public comment
period on all the alternatives considered. The comment period ran
from June 13, 1991 to August 13,°1991.
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Concern resurfaced in 1979 when area residents learned that Tritium
was escaping from an evaporator used at the site to reduce the volume
of liquids that had accumulated from trench pumping operations. A
second group, called the Concerned Citizens for Maxey Flats, formed
to organize citizen concerns regarding the Tritium releases. This
group requested that publlc water be provided to residents in the
Maxey Flats site vicinity. Public water was extended in 1985, by the
Fleming County Water Association, after which organized communlty
efforts again subsided. Community members remained concerned,
however, that the site should be cleaned up.

In 1986, EPA added the MFDS to the Superfund National Priorities List
(NPL), making it eligible for Federal funding and EPA oversight of a
Remedial Investigation/Feasibility Study (RI/FS) and remedial
activities. Eighty two Potentially Responsible Parties (PRPs)
subsequently organized a steering committee which entered into a
Consent Decree with EPA in 1987 to perform the RI/FS under EPA
oversight. EPA initiated community relations activities in the
summer of 1987, coinciding with the PRPs‘’ development of the RI/FS
Work Plan. Between June 1987 and February 1988, EPA prepared a
site-specific Community Relations Plan, which gathered information
from personal interviews with area residents, local officials, and
Federal, State, and local resource specialists.

PRP contractors performed the RI/FS between 1986 and 1989 and, in
1989, the Remedial Investigation was approved by EPA. By June 1991,
the Feasibility Study was completed and submitted to the public. A
removal action was initiated at the site in late 1988 to address the
threats associated with liquids stored in above-ground storage tanks
at the site. This action consisted of the solidification of
radioactive water and disposal of the solidified liquids in a new
trench constructed on-site. The removal action is expected to be
completed in November 1991. Upon completion of the RI and FS
Reports, EPA and the Commonwealth reviewed and considered options for
long-term remediation of the site. EPA completed and released the
Agency’s Proposed Plan in June 1991.

Stemmlng from EPA’s community relations planning effort, EPA Remedial
Project Managers and Community Relations Coordinators worked with
local residents and Commonwealth representatives to facilitate
ongoing communication with the area residents, among them the
Concerned Citizens for Maxey Flats. EPA also established information
repositories to house site documents for local review at the
following locations:

e Fleming County Public Library
303 South Main Cross Street
Flemingsburg, Kentucky 41041

® Rowan County Public Library
129 Trumbo Street
Morehead, Kentucky 40351
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EPA placed the RI/FS, other technical documents, Community Relations
Plan, and site fact sheets in the repositories. EPA also forwarded
its Administrative Record file, the legal file of documents the
Agency used specifically to consider remedial options and to select
the remedy, to each repository.

In addition, the EPA held press briefings, attended meetings
sponsored by the Maxey Flats Concerned Citizens Group (MFCC), held
formal and informal meetings with the community throughout the RI/FS,
visited informally with area residents throughout the RI/FS process,
developed and used a site mailing list to send fact sheets and
notices of meetings to interested parties; and assisted the MFCC in
applying for an EPA Technical Assistance Grant (TAG), which EPA
awarded on January 13, 1989. The group hired technical advisors to
help interpret site-related information and advise the community on
participating in the RI/FS decision-making process.

Upon issuing the Proposed Plan, EPA distributed it to addressees on
the Agency’s mailing list and announced the plan in news display ads
in the June 8, 1991 editions of The Maysville Independant, The
Morehead News, and The Lexington Herald-lLeader. The news display ads
also announced EPA’s 60-day public comment period on the Proposed
Plan and EPA’s public meeting to present the plan. EPA worked
closely with local citizen leaders, the Maxey Flats Concerned
Citizens Group, the TAG Technical Advisor, and Commonwealth
representatives to prepare for the meeting, which took place at the
Ersil P. Ward Elementary School in Wallingford, Kentucky on June 13,
1991. EPA project staff also met informally with local officials,
TAG Advisors, and citizens throughout the RI/FS process.
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PART I1: SUMMARY OF COMMENTOR'S MAJOR ISSUES AND CONCERNS

This section provides a summary of commentor’s major issues and
concerns, and expressly acknowledges and responds to those concerns
raised by the local community. The major issues and concerns on the
proposed remedy for the Maxey Flats site received at the June 13,
1991 public meeting, and during the public comment period, can be
grouped into seven categories:

A. RI/FS Findings
B. Risk Assessment

C. Applicable or Relevant and Appropriate Requirements
(ARARS)

D. Selection of Remedy

E. Financial Concerns/Institutional Controls
F. Environmental and Public Health Concerns
G. Public Involvement

A summary of the comments and EPA’s responses to them is provided
below.

A. RI/FS Findings

(1) An attendee at the June 13, 1991 public meeting inquired about
the percentages of water infiltration to the trenches from the
lateral sources and from rain.

EPA Response:

The significant work performed by the U.S. Geological Survey (USGS),
the PRPs, and the Commonwealth, indicates that approximately 70 to 80
percent or 'more of the infiltration to the trenches is by the
vertical route, or through the trench cap. The remainder of the
infiltration is potentially from lateral infiltration. (See Part II,
Comment 1 - RI/FS Findings, for a more complete response).
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B. Risk Assessment

(1) The Maxey Flats Concerned Citizens, Inc. submitted the following
comment during the public comment period on the preferred remedy:

"From radiation dose estimates, the EPA calculates the lifetime risk
to an individual. This calculation assumes a relation between
radiation dose and the number of expected cancers and genetic effects
adopted recently by the National Academy of Sciences. But this does
not reflect the range of scientific opinion on this controversial
issue. This dose-effect relationship is undergoing change due to
recent data from Japanese bomb survivors which indicate the number of
expected cancers at low radiation doses is greater than previously
understood. To take this recent data into account, the risk
estimates developed by the EPA should have a greater uncertainty
range."

EPA Response:

The comment is correct in that the risk estimates prepared by the EPA
do not address the uncertainty in the risk coefficients. However,
the risk coefficient does consider the new risk coefficients provided
in the BEIR V Report, the most recently prepared report on the
biological effects of ionizing radiation, as prepared by the National
Academy of Sciences. The BEIR V Report recommends a revised risk
coefficient of 8.0E-04 lifetime risk of fatal cancer for acute
exposures in excess of 10 mrem. For protracted exposures of low LET
radiation, BEIR V recommends a dose rate reduction factor of at least
2. Accordingly, as applied to the exposures calculated in the Maxey
Flats risk assessment, a risk coefficient of approximately 4.0E-04
fatal cancers per rem is appropriate. In the Maxey Flats risk
assessment, EPA used the risk coefficient developed in support of the
Radionuclide NESHAPS of 3.92E-04 fatal cancer risk per rem of low LET
radiation. Accordingly, the approach used by EPA is in accord with
the recent BEIR V recommendations.

Though the risk assessment does not explicitly address uncertainty, a
thorough review of the uncertainty in the risk coefficient is
provided in Chapter 6 of Volume 1 of the Background Information
Document provided in support of the Radionuclide NESHAPS
(EPA/520/1-89-005, September 1989). In summary, the range for low
LET radiation is 120 to 1200 fatal cancers per rem. In other words,
if the upper bound risk coefficient were used instead of the nominal
value of 3.93E-04, the estimated risks would increase by a factor of
about 3. Alternatlvely, if the lower bound risk coefficient were
used, the risk estimatr~s would decrease by about a =~ ~tor of 3.
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(2) A concerned party stated at the June 13, 1991 public meeting
that no safe level exists for radioactive material and that
radioactivity can last for 24,000 years. He suggested that the risk
assessment should inspect an area within a several-mile radius of the
site because exposed animals and birds leave droppings everywhere

EPA Response:

EPA does not concur with the comment that no safe level for
radiocactive material exists. EPA fully recognizes the half-lives of
the radionuclides present at the site and, accordingly, the remedy is
structured to provide for maintenance, monitoring and implementation
of institutional controls in perpetuity.

The Remedial Investigation involved the collection of surface water,
sediment and soil samples in off-site locations, among other pathways
and locations. Additionally, the Commonwealth has routinely
collected numerous samples from off-site locations in their efforts
to evaluate site impacts. Monitoring data indicates that radiation
levels do not exceed background values beyond 1.5 miles from the
site. RI samples from the food crop study area and off-site streams
indicate no site related contamination in the food crop soil samples,
and very low concentrations of contaminants in surface water and
stream sediment samples.

(3) The Maxey Flats Concerned Citizens, Inc. submitted the following
comment during the public comment period on the preferred remedy:

*Though the iodine doses are supposedly calculated by the PRPs, it is
curious that I-129 does not appear in the tables which must be
employed to perform these calculations. In the Risk Assessment,
I-129 does not appear in the table of transfer factors to calculate
doses from eating deer, drinking milk or eating vegetables.
Similarly, I-129 is not included in the worksheets for radionuclide
contaminant concentrations in environmental and trench media. Thus,
it is not clear how I-129 is included in the calculations."

EPA Resgggég{‘

Tables D-A& -and D-A5 of the risk assessment present the ingestion and
inhalation age dependant dose conversion factors used in the analysis
for I-129. Table D.3-12 presents I-129 travel times, and Table
D.3~13 presents Child-to-Adult Dose Ration Factors. Page D-88
presents the I-129 retardation coefficient. However, the risk
assessment does not provide a number of I-129 parameters, including
the transfer factors (page D-114) and the concentration of I-129 in
leachate used in the analysis. The values for these parameters were



59 0164

Responsiveness Summary - Page 8

provided to EPA in supporting documentation. Specifically, the PRPs
used values suggested by the MFCC’s technical advisor, Dr. Marvin
Resnikoff for the concentration of I-129 in waste and the following
calculational parameters:

Mo 0.115
Fm(d/L) 0.006
Ff(d/kg) 0.0029
Biv 0.02

(4) The Maxey Flats Concerned Citizens, Inc. submitted the following
comment during the public comment period on the preferred remedy:

*Chemical hazards are inadequately evaluated in the RA. By requiring
that hazardous chemicals must be seen in the Lower Marker Bed, a
large number of hazardous chemicals present in the trench leachate
were thereby eliminated. Over time, and under No Action conditions,
these hazardous chemicals would likely move. Further, one well
pathway, where an intruder drills a well directly into a trench,
therefore does not include the full complement of hazardous
chemicals. Thus, the hazardous risk analysis is incomplete."

EPA Response:

Chemicals detected in wells screened within the Lower Nancy Member
were also used as part of the indicator chemical selection process.
EPA concurs that, over time, and under no action conditions,
chemicals would have a tendency to migrate. See EPA responses to
comments 5 through 7 below for a more complete discussion of the
evaluation of chemicals in the MFDS risk assessment.

(5) The following comment was submitted by the Maxey Flats Concerned
Citizens, Inc. during the public comment period on the preferred
remedy:

*The chemical trichloroethylene was not detected by the PRP’s in the
Remedial Investigation We are puzzled why it was included in the
[indicato:;chemicals].' :

EEE B - i '.
Trichloroethylene was detected during the Remedial Investigation in

leachate (up to 5 ppb) and in ground water (up to 100 ppb). See
Table D-A2 of Appendix D of the MFDS Feasibility Study Report.
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(6) The following comment was submitted by the Maxey Flats Concerned
Citizens, Inc. during the public comment period on the preferred
remedy:

"Two chemicals which appeared in the trench leachate were eliminated
as indicators because they had no health-based criteria, according to
the PRPs: cyanide and carbon disulfide. Cyanide is a well-known
poison. Carbon disulfide can cause permanent central and peripheral
nerve damage and is a powerful CNS depressant."

EPA Response:

Well concentrations were compared to health based adjusted water
quality criteria or EPA reference dose values. Since these sample
locations represent minimal dilution, it is expected that the
concentrations at receptor points will be much lower. Therefore,
chemicals with concentrations under the criteria levels were
eliminated. Cyanide was eliminated from consideration in the risk
assessment since the concentrations within the Lower Marker Bed and
lower Nancy member ground water for cyanide were below health based
adjusted ambient water quality criteria or EPA reference dose

values. Furthermore, cyanide was only tentatively identified in both
the ground water and trench leachate. Tentatively identified "hits"
were not considered because, according to the Steering Committee, the
concentrations are based on a semi-quantitative analysis and are
therefore inappropriate for the quantitative assessment of public
health impacts.

Carbon disulfide was eliminated from consideration because of the
lack of health based criteria. Without any health criteria levels,
the impacts from these chemicals could not be evaluated and therefore
are not appropriate for consideration as an indicator. The Superfund
Public Health Evaluation Manual (USEPA 1986a), and its addendum of
newly revised toxicological data (Rugust 1988) were consulted for
health based criteria.

(7) The following comment was submitted by the Maxey Flats Concerned
Citizens, Inc. during the public comment period on the preferred
remedy: .

"A range of chemicals were deleted because they did not appear in the
Lower Marker Bed. In the long-term, these chemicals will probably
leach from the trenches and should be included in a comprehensive
risk analysis. Under various risk scenarios, these chemicals should
be added to the [list of indicators]."
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Potential Indicator Hazardous Chemicals Found in lLeachate

acetone
benzoic acid bis(chlorothyl)ehter benzyl alcohol
xylenes 1,2 dichlorobenzene 4-methyl-2-pentanone

1,4 dichlorobenzene napthalene

2,4 dimethylphenol phenol

ethylbenzene

methylene chloride

2-methylphenol

4-methylphenol

The chemicals in the first column are considered to be generally less
toxic than those in the second column which are less toxic than those
in the third column.

EPA Response:

One of the first steps of the risk assessment process is the
selection of indicator contaminants. Indicator contaminants are
those that may constitute the "highest risk" to the public among the -
contaminants found at the site. For the MFDS risk assessment, two
sets of indicator contaminants were selected: radionuclides and
non-radionuclides. The purpose of selecting indicators is to reduce
the number of contaminants involved in the analysis to a manageable
level, while still including those contaminants that are the greatest
contributors to the overall impacts of the site. From the list of
chemical contaminants detected during the RI, a select group of 11
were selected for analysis, as was done with the radionuclides. This
practice is consistent with risk assessments conducted at all
Superfund sites.

By column, and in the order as they appear, the following discussion
presents the rationale for non-inclusion of the above-listed chemical
contaminants in the MFDS risk assessment:

Benzoic Acid - Eliminated from consideration in the risk assessment
because coficentrations within the Lower Marker Bed and lower Nancy
ground water for benzoic acid were below health based adjusted
ambient water quality criteria or EPA reference dose values.

Xylenes - Eliminated from consideration in the risk assessment
because concentrations within the Lower Marker Bed and lower Nancy
ground water for xylenes were below health based adjusted ambient
water quality criteria or EPA reference dose values.

Acetone - Was not considered because it was not detected in ground
water other than tentatively identified. Tentatively identified
"hits" were not considered because, according to the Steering
Committee, the concentrations are based on a semi-quantitative
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analysis and are therefore inappropriate for the quantitative
assessment of public health impacts.

Bis(chloroethyl)jether - Was not considered because it was not
detected in ground water.

1,2 dichlorobenzene - Was not considered because it was not detected
in ground water. Further, it was only tentatively identified in
trench leachate. Tentatively identified "hits" were not considered
because, according to the Steering Committee, the concentrations are
based on a semi-quantitative analysis and are therefore inappropriate
for the quantitative assessment of public health impacts.

1,4 dichlorobenzene - Was not considered because it was not detected
in ground water. Further, it was only tentatively identified in
trench leachate. Tentatively identified "hits" were not considered
because, according to the Steering Committee, the concentrations are
based on a semi-quantitative analysis and are therefore inappropriate
for the quantitative assessment of public health impacts.

2,4 dimethylphenol - Was not considered because it was not detected
in ground water.

Ethylbenzene - Eliminated from consideration in the risk assessment
because concentrations within the Lower Marker Bed and lower Nancy
ground water for ethylbenzene were below health based adjusted
ambient water quality criteria or EPA reference dose values.

Methylene chloride - Was not considered because it was not detected
in ground water other than tentatively identified. Tentatively
identified "hits" were not considered because, according to the
Steering Committee, the concentrations are based on a
semi-quantitative analysis and are therefore inappropriate for the
quantitative assessment of public health impacts.

2-Methylphenol - Was not considered because it was not detected in
ground water.

4-Methylphenol - Was not considered because it was not detected in
ground water. -

Benzyl Alcohol - Was not considered because it was not detected in
ground water.

4-Methyl-2-Pentanone - Was not considered because it was not detected
in ground water.
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Napthalene - Was not considered because it was not detected in ground
water other than tentatively identified. Tentatively identified
"hits” were not considered because, according to the Steerlng
Committee, the concentrations are based on a seml-quantltatlve
analysis and are therefore lnapproprlate for the quantitative
assessment of public health impacts. Additionally, concentrations
within the Lower Marker Bed and lower Nancy ground water for
napthalene were below health based adjusted ambient water quality
criteria or EPA reference dose values.

Phenol - Eliminated from consideration in the risk assessment because
concentrations within the Lower Marker Bed and lower Nancy ground
water for phenol were below health based adjusted ambient water
quality criteria or EPA reference dose values.

Inclusion of the above-listed chemical contaminants in the MFDS risk
assessment would not have significantly increased potential site
risks. Furthermore, the selected remedy requires attainment of RCRA
ground water protection requirements as well as Kentucky and federal
drinking water standards, both of which address the presence of
chemical contaminants at the MFDS.

(8) The Technical Advisor to the Maxey Flats Concerned Citizens,
Inc. (MFCC) provided the following comment regarding the MFDS risk
assessment at the June 13, 1991 public meeting, and the MFCC
reiterated it in writing during the public comment period on the
preferred remedy:

"The MFCC pointed out that the risk assessment was performed using
data gathered during the RI and that the RI was conducted under
conditions that included Commonwealth site maintenance activities.
It was the MFCC’s position that data from the RI did not reflect a
true No Action situation and, therefore, that the risk assessment
calculations, because they are based on RI, data, are not the
conservative figures that a true No Action assessment would have
provided. The MFCC was also concerned that the risk assessment did
not adequately portray site risks because the data employed by the
PRPs did not reflect recent seep measurements by the Commonwealth
which show hlgh levels of tritium on the east slope."

EZA.BSQEQB&Q&

EPA‘s National Contingency Plan (NCP) requires that a baseline risk
assessment be conducted at each Superfund site to assess the site
risks in the absence of any remedial actions, including maintenance
or institutional contr~1s. NeitHer the NCP nor EPA guldance for
conducting RI/FS’s require that the Remedial Investxgatlon be
conducted under a strict no action condition. It is EPA‘s belief
that the Remedial Investigation does provide a representative
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characterization of the current nature and extent of site
contamination for the purposes of evaluating site risks and remedial
alternatives. The risk assessment conducted for the MFDS assumes no
action at the site, with the exception of monitoring and activities
in support of monitoring. EPA concurs with the MFCC in that the
conditions at the MFDS would be markedly different from present-day
conditions if Commonwealth site maintenance activities were to cease;
however, the risk assessment (Appendix D of the FS Report) and
Addendum thereto, fully evaluate site risks under a true no action
condition, as required by EPA‘s NCP and guidance, and assume trench
overflow, erosion, and consequent contaminant concentrations.

Appendix D of the MFDS FS Report (Risk Assessment) does not include
seep sample data obtained by the Commonwealth and EPA. This is
because EPA’s seep sample confirmation data was not available at the
time of report preparation. However, the risk assessment assumed
much higher concentrations of radionuclides in the pathways evaluated
than the concentrations actually detected in the seeps. Thus,
inclusion of this data in the risk assessment would not have
significantly altered the results of the risk assessment.

(9) The Commonwealth commented, during the public comment period on
the preferred remedy, that direct contact and ingestion of
contaminated soil outside the restricted area pathway should have
been included in the risk assessment. The Commonwealth further
states "In a "no action" scenario, trench leachate will overflow and
soluble and suspended radionuclides will move into the surrounding
valleys and contaminate the soil zones. Furthermore, chelated
radionuclides will also be carried into these areas; therefore, this
pathway should have been included in the risk assessment."

EPA Response:

Both the PRP‘s risk assessment and EPA’s lndependent analysis of the
risk assessment explicitly address the soil ingestion pathway. For

example, Table D.3-10 presents estimates of the doses to children in
the alluvial valley ingesting contaminated sediment.

The concept of the direct contact pathway is addressed in the
analysxs, but not in the same way that it is addressed for chemical
contaminants. At radloactlvely contaminated sites, direct contact
and absorption of contaminants is not a 319n1f1cant pathway of
exposure, as it can be for chemical contaminants. For radiocactively
contaminated sites, direct exposure to radiation is of concern and
has been included in the risk assessment.



59 0170

Responsiveness Summary - Page 14

(10) The Technical Advisor to the Maxey Flats Concerned Citizens,
Inc. provided the following comment on the MFDS risk assessment at
the June 13, 1991 public meeting on the preferred remedy, and
reiterated in comments submitted during the public comment period on
the preferred remedy:

"EPA’s use of the term "intruder", as used in the risk assessment,
implies that the site is and always will be licensed. EPA should a)
define the term "intruder®, b) identify who holds the license today
and who will hold it in the future; c) establish the point of
compliance on the site rather than on the periphery of the exclusion
zone, if the site is not licensed."”

EPA Response:

a) It is true that the use of the term "intruder" in the MFDS risk
assessment arises from the status of the MFDS as a licensed site
under the Atomic Energy Act. However, EPA does not agree that its
use implies that the site will always be licensed. As required by
the NCP and EPA guidance, a true no action condition must be
evaluated in the baseline risk assessment. The results of the MFDS
baseline risk assessment highlight the need for remedial action,
maintenance and monitoring activities, and institutional controls to
be funded and conducted in perpetuity. The "intruder" term broadly
encompasses residents, trespassers, and construction workers.
"Intruder”, as used in the MFDS risk assessment, refers to the
following:

- A person engaged in construction activities in or near the trench
disposal area for the purpose of establishing a residence (Intruder-
Construction Scenario).

- A person engaged in the above-described scenario who realizes
that something is wrong with the location and ceases activities
(Intruder-Discovery Scenario).

- A family that establishes residency in or near the trench
disposal area. Crops and animal food-products grown on-site are
consumed (Intruder-Agricultural Scenario).

- A person that occasionally gains access to the site for
recreational purposes (hunting, exercise, etc.) (Intruder-Tresspasser
Scenario).
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b) Currently, the Commonwealth of Kentucky, Natural Resources and
Environmental Protection Cabinet, holds the license to the MFDS.
According to Commonwealth representatives, the MFDS should and will
always be licensed. EPA, at this time, cannot state who the specific
license-holder to the MFDS will be in the future. Moreover, EPA has
not and will not assess the likelihood of Commonwealth and NRC
failure to perform specific duties related to the MFDS.

c) The points of compliance for the various federal and state
requirements for the selected remedy are provided in Section 8.0 =~
Applicable or Relevant and Appropriate Requirements of this document.
These points of compliance assume that the selected remedy is being
implemented and institutional controls are in place to prevent access
to the site. 1Institutional controls will be required regardless of
whether the site remains licensed. Therefore, there is no need to
condition the points of compliance on the existence of a site
license.

In the baseline risk assessment, po;nts of compliance were not
considered; rather, exposure to site contaminants was assumed at the
location of ingestion, or inhalation, etc., irrespective of where the-
selected remedy must achieve compliance.

(11) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment:

*The intruder agriculture scenario assumes waste from building a home
is piled on ground which is then used for farming. But, in addition,
breaking through the permanent cover means that water would
infiltrate the trenches and the ground would become much more
contaminated than assumed in the Risk Assessment which is based on
Remedial Investigation monitoring."”

EPA Response:

The intruder agriculture scenario in the risk assessment assumes that
the waste within the trenches is actually excavated during the
construction of a house, commingled with the top 1 meter of cover
material, -and spread over the area in the v1c1n1ty of the house. As
a result, ‘the radionuclide concentrations in the soil are assumed to
be approximately 50% of the concentrations of the radionuclides in
the waste itself. This is considered to be a conservative
assumption, since it is unlikely that the radionuclide concentration
in the surface soil could exceed that in the waste itself. (For a
further technical analysis of thls comment, see Part II, Comment 12 -
Risk Assessment).
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(12) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment during the public comment period on the preferred
remedy:

"Under the intruder scenarios, the EPA adopts assumptions regarding
the radiocactive waste forms which are inappropriate for the waste
buried at Maxey Flats. The EPA assumes that the contact dose to
someone who digs into the trenches is limited to a 6-hour period.
This depends on the sociological assumption that Class C waste with
high dose rates is recognizable as waste and that the discoverer
would cease activity. Actually, the opposite may occur. If a
discoverer found radioactive tools, or stainless steel, he may
continue to explore and possibly sell tools on the open market. This
has happened at West Valley. But it is also not the case that high
dose rates will necessarily come from easily identifiable waste.

That is, Maxey Flats waste predates the 1981 regulations and
assumptions. The EPA used 10 CFR Part 61 waste classes A, B, and C
adopted in 1981, and adopted calculational assumptions that high
hazard class C waste is segregated and in solid form, even though the
Maxey Flats waste predates these regulations. All Maxey Flats waste
classes were essentially mixed."

EPA Response:

The 6 hour time period of exposure, which is assumed in the intruder
discovery scenario, is only one of the intruder exposure scenarios
addressed in the risk assessment. The risk assessment also addresses
the intruder construction scenario, which assumes 500 hours of
contact, and the intruder agriculture scenario, which assumes a
lifetime of continual contact. However, the comment is appropriate
with respect to recycle and reuse of tools and equipment. The risk
assessment does not address recycle scenarios due to a lack of data
regarding the levels of contamination of potentially recyclable
material. Further, such an analysis is probably not necessary, since
the agriculture scenario is likely to be limiting. Note that the
risks from the intruder agriculture scenario approach 1, and, even if
the data were available to model the recycle scenario, adding recycle
doses. to the scenarios is not likely to significantly increase the
risks. Lo

(13) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment during the public comment period on the preferred
remedy:

“The agriculture well dose, due to a well drilled at the boundary of
the exclusion area, from I-129, ranges from 147 mrem/yr median dose
equivalents to 210 mrem/yr upper bound. This is the whole body
equivalent dose and not the thyroid dose. The thyroid doses will
range from 4.9 rems/yr to 7.0 rems/yr, considerably above the
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regulatory limit of 0.075 rems/yr [75 mrem/yf]. We agree with the
EPA that the 75 mrem thyroid dose should be considered an ARAR. This
AR?? does not just pertain to whole body dose, but to thyroid dose as
well."”

EPA Response:

EPA concurs in this comment that the dose from I-129, as calculated
by the PRPs, is the effective dose equivalent, and that the dose to
the thyroid is higher by the weighting factor, resulting in a thyroid
dose of 4.0 and 7.0 rem/yr for the average and upper bound doses,
respectively.

(14) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that the
intruder risks are underestimated because some areas of the site
contain levels of radionuclide concentrations that are higher than
the average values for the overall site presented in the risk
assessment. In addition, new information is continually being
acquired regarding the nature and behavior of the radionuclides at
the site.

EPA Response:

EPA concurs with this concern. There are a number of alternative
scenarios and assumptions that could be postulated that could further
increase the possible intruder doses, such as the recycle issue
raised by Dr. Resnikoff, and the concerns expressed in the
Commonwealth’s comments. Specifically, depending on the location
on-gite that is selected for building a home in the intruder
scenario, the doses could be substantially higher or lower than the
values in the risk assessment due to the variability of the
concentration of the radionuclides in different trenches at the
site. However, the purpose of calculating the intruder doses and
risks was to provide some insight into the possible magnitude of the
impacts if a person were to reside at the site at some time in the
future. EPA believes that the risk assessment does provide proper
disclosure:of this information, even though it does not fully explore
all feasible scenarios and assumptions. Further, it should be
recognized - ‘that the doses and risks presented in the risk assessment
for the agriculture intruder are for a lifetime of exposure, whereby
the individuals will at some times experience higher or lower levels
of exposure. In essence, the intruder exposure will reflect the
integration of the temporal and spacial variability at the site. As
a result, it is not unreasonable to use average conditions when
estimating lifetime risk. As a final point, as indicated in the
comment, the calculated risks approach 1. As a result, the use of
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alternative assumptions would not significantly increase the
calculated risk.

Part of this comment also expressed concern over a statement made on
page D-31 regarding the location of a well adjacent to a trench, as
opposed to placing the well directly into the trench. In the
intruder scenario, the risk assessment assumes that the concentration
of radionuclides in the well water is the same as in the trench
leachate. 2As a result, the doses would be the same whether the well
is assumed to be in, or adjacent to, a trench.

(15) The Maxey Flats Steering Committee and U.S. Ecology submitted
the following comment during the public comment period on the
preferred remedy:

"EPA‘s decision to require the inclusion of the intruder pathways to
the "no action" case studied in the RA is not justified for any
number of reasons. These include (1) the fact that the site is
licensed under the Atomic Energy Act, that Kentucky and/or the
federal government have continuing obligations to control access to
the site, and that there is no factual basis from which to conclude
that Kentucky or the federal government will repudiate these
obligations and abandon the site; (2) that EPA‘s interpretation of
the "no action” case is neither required, or even supported, by the
new National Contingency Plan (NCP); and (3) that the public interest
is not served by focusing the risk assessment on entirely fictional
pathways rather than reasonable maximum risk scenarios.”

EPA Response:

(a) EPA strongly disagrees with the above stated comments. On April
9, 1990, Agency revisions to the National Contingency Plan, 40 C.F.R.
300, became effective. The revised NCP and its preamble (55 Fed.
Reg. 8666, et seqg.) discuss the purpose and nature of a baseline risk
assessment. These discussions make it clear that "(t)he role of the
baseline risk assessment is to address the risk associated with a

site in the absence of any remedial action or control, includin
institutional controls" (emphasis added). Further discussions

describe the baseline assessment as "essentially an evaluation of the
no-action alternative". (Id. at 8710-11). EPA has determined, and
the NCP indicates, that the only action allowed under a true
no-action alternative is monitoring. It is precisely this type of no
action analysis that EPA required the Steering Committee to use in
conducting the baseline risk assessment for the MFDS.

It is true that the site is curréntly licens=d under the Atomic
Energy Act and that, as long as it is so licensed and the license is
properly enforced, the intruder scenarios are not reasonably likely
to occur. However, while the No Action alternative’s premise of site
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abandonment may not be a llkely scenario for the MFDS in the
immediate future, perpetual site licensing and appropriate
enforcement of a license are by no means guaranteed. Implementation
and funding of monitoring, maintenance and institutional control will
be required in perpetuity if site risks are to be controlled. Any
number of factors could influence the "obligations" of the
Commonwealth or NRC related to the MFDS over the next 50, 100, 300 or
1000 years. It would not be responsible, and would not be
appropriate under CERCLA, for the EPA to assume certainty and
stability in such factors as economy, institutional memory of the
nature of the site, regulatory structures and obligations, funding
mechanisms, etc., all of which, and more, would be required to
preclude the site abandonment scenario. Thus, EPA firmly stands by
its decision to require a true no action baseline risk assessment of
the MFDS.

The purpose of a baseline risk assessment is to fully disclose to the
public the potential risks posed by the site under a broad range of
potential scenarios, depicting the impacts of the site over time.

The EPA would have been negligent in its obligations to the MFDS
community and remiss in carrying out its duties in accordance with
the National Contingency Plan had it not required that a true no
action analysis be made.

Based on comments received at the June 13, 1991 public meeting on the
preferred remedy (at which risk assessment conclusions were
discussed) and comments received from the community during the public
comment perlod on the preferred remedy, there has been no indication
that the interests of the community were ill-served by the
assumptions and conclusions of the MFDS risk assessment. It is EPA’s
belief that the community‘’s diligent efforts in reviewing the RI and
FS Reports and risk assessment have resulted in a reasonable and
rationale understanding within the community of the risks related to
the MFDS.

(16) The Maxey Flats Concerned Citizens, Inc. agreed, in comments
submitted during the public comment on the preferred remedy, with
EPA’s positlon that an alluvial well cannot be ruled out at some
future tlme.

EPA Response.

EPA has consistently taken the position that the well water pathway

is a viable pathway for the MFDS. Residents in the vicinity of the

MFDS have, historically, used well water from the alluvium for

hou< ‘“0ld purposes. Although public water is currently available to
these residents, future use of alluvial water cannot be precluded.
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(17) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy with
respect to the inclusion of the well water pathway in the off-site
exposure scenario:

"As the Committee has previously stated, it is highly unlikely that
anyone would construct an alluvial well having an unpredictable
supply and very poor water quality when a public drinking water
supply is available. As a result, even if EPA continues to maintain
that this unrealistic drinking water pathway should be included in
the risk assessment, the doses from that pathway should be reduced to
account for the likelihood that a well would even be constructed,
that if constructed it would be located at exactly the point of
highest radionuclide concentrations, and that a regular daily supply
of potable water would not be obtained."

EPA_ Response:

As EPA has consistently maintained throughout the RI/FS, and as
reiterated to the Maxey Flats Steering Committee on numerous
occasions, the well water pathway analyzed in the risk assessment is -
a reasonable, potentially complete exposure pathway for the MFDS for
the following reasons:

e It cannot be assumed that the public water supply in the
immediate vicinity of the MFDS will be available to all areas of
potential use in perpetuity;

e It cannot be reasonably assumed that the current residents will
continue as the only residents in the area over periods of decades to
centuries. In the future, it is likely that additional residents
seeking rural living will purchase land and build homes. It is not
unlikely that some of those residents will construct and use a
shallow well in the alluvium.

e Residents in the area have used shallow wells in the alluvium
previously. and residents of similar environments in the region
continue to rely on these types of private wells.

e Although the quality of water in the alluvial aquifers may not
be ideal, it has been used for domestic use in the past.

e Costs of connection to public supply may be an incentive to
construct a private well;

® Some people may feel a greater sense of independence by having.
their own well under their control, rather than depending on a public
water supply over which they have no control.
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EPA does not agree with the Steering Committee’s assessment on the
reasonableness of the well water pathway and considers the valley
alluvium to be a potential source of drinking water. A potential
source of drinking water is one which is capable of yielding a
quantity of drinking water to a well or spring sufficient for the
needs of an average family. Although all formations in the Maxey
Flats area can be considered poor aquifers, domestic water supplies
have been obtained from any one, or combination, of these
formations. 1In fact, there are currently residents within three
miles of the MFDS (though not in the immediate vicinity of the site)
that reportedly obtain water for domestic purposes via hand-dug wells
in the alluvium/colluvium.

Section 2.1 of the MFDS Remedial Investigation Report, prepared by
the Maxey Flats Steering Committee, contains a projection of the
population for the area within 2.5 miles of the MFDS. 1In 1985, this
population was estimated at 663 persons. The RI Report assumes a 15
percent increase in the population between 1985 and the year 2020,
resulting in a projected population of 767 persons within 2.5 miles
of the MFDS, an increase of 104 persons. If one assumes that an
additional 104 persons move in to the 2.5 mile radius area every 35
years, an additional 312 persons would reside in the area of concern
by the year 2090. It is not unlikely or unreasonable to assume that
a portion of these 312 additional persons could obtain water from the
alluvium within the next 100 years. Furthermore, the population
within the 2.5 mile radius area can be expected to continue to
increase during the 100 to 500 year time frame and beyond in which
radionuclides would still be present at significant concentrations
and migrating through the environment in the absence of the selected
remedy, thereby further increasing the likelihood of use of the
alluvium for drinking water purposes. For these reasons, EPA
believes that the Steering Committee’s comments on the
appropriateness of the well water pathway are inappropriate and are
primarily aimed at reducing potential risks associated with the MFDS.

Finally, EPA feels that it is not appropriate to reduce the doses
from a pathway based upon the perceived likelihood of that pathway.

(18) The Maxey Flats Concerned Citizens submitted the following
comment during the public comment period:

"The erosion pathway assumes only that contaminated soil in the
restricted area would be washed down the slope. A far worse
possibility under the No Action alternative is that erosion eats its
way back into the trench area and radioactive waste itself is washed
down the hillslopes. This could'happen under the N- Action
alternative, if the site were not re-contoured, hold-up ponds
enlarged, and the flow reduced."
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EPA Regponse:

A study performed by the USGS ("Hillslope Erosion of the Maxey Flats
Radiocactive Waste Disposal Site, Northeastern Kentucky," Water
Resources Investigation Report 89-4199, 1990) indicates that a period
of 35,000 to 65,000 years of erosion would be required for the slopes
to erode to the burial trenches (however, deforestation was not
assumed). Accordingly, the risk assessment did not assume the direct
transport of waste from the trenches to the alluvial plain as a
result of erosion. However, the risk assessment included an erosion
scenario that had almost the same effect. The risk assessment
assumed that leachate overflows the trenches and contaminates the
overlying soil. This soil is then transported to the alluvial plain
where it results in exposures to the local residents by a broad range
of pathways. As indicated in EPA’s response in Part I, Risk
Assessment - Comment 11, and in Part II, Risk Assessment - Comment
12, the radionuclide concentrations in the eroded soil used in the
analysis are approximately 10% as close to the same concentrations as
those in the waste itself, depending on the radionuclide.

(19) The Commonwealth expressed concern, during the public comment
on the preferred remedy, that the risk assessment did not address
trench overflow and the resulting transport of radionuclides to
off-site locations.

EPA Response:

Both the EPA and the PRPs evaluated the erosion scenario which
explicitly modeled the overflow of the trenches and the transport of
the soil/water slurry down the hillslopes to the valley, where
members of the public may be exposed via a broad range of pathways.
The doses presented in Table D.3-10 under "Erosion” reflect this
exposure scenario.

The risk assessment does not address the effects of chelation on
transport via this pathway because it would tend to reduce the
doses. Spacifically, chelation would tend to keep the radionuclides
in solution and reduce their potential to build up in the alluvial
sediment. -

With regard to the surface water pathways, EPA concurs that there is
a need to address trench overflow, in addition to leachate migration
through the colluvium, since the transport times may be shorter
resulting in less in-transit radioactive decay. This issue is
discussed in greater detail in Comment 20 below.
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(20) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that the
risk assessment did not consider the bathtub effect, and thereby
underestimated the doses. The main concern here, is that bathtubbing
would result in the rapid release of the radionuclides, without
in-transit decay.

EPA_Response:

EPA concurs in this comment and agrees that an analysis may be needed
to determine if the well water and surface water pathway doses would
change significantly under this scenario.

In the risk assessment, the in-transit decay is assumed for the
transport of the radionuclides from the trenches to the receptor
location. The in-transit time for water is assumed to be several
years, and the transit time for many radionuclides is much longer due
to the radionuclide binding coefficients (see Table D.3-12). For
some radionuclides, this results in substantial decay in transit. If
the radionuclides were leaving the site by bathtubbing, with minimal
contact with soil, the transit time may be significantly reduced.
EPA concurs with this concern and agrees that it may need to be
addressed in the future.

(21) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment during the public comment period on the preferred
remedy:

“The RA does not include a population dose assessment, only an
individual dose assessment. The population dose assessment is not
calculated by the PRPs because so few people live in the area. Since
the local streams feed into rivers which impact major population
areas, the PRPs are assuming a cut-off value for radiation dose to
the public.”

Responsge:

The comment is correct. Theoretically, a very small but finite
amount of tritium can reach downstream rivers that are used for
drinking water purposes. However, the concentrations would be
miniscule and were not addressed in the baseline risk assessment.

(22) The Commonwealth commented, during the public comment period on
the preferred remedy, that Section 3.1.1 of Appendix D of the FS
Report, Remedial Investigation Results, does not consider
Commonwealth data revealing highér levels of radionuclides in the
vicinity of the site than those provided in the RI Report.
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EPA Response:

The comment is correct in that the risk assessment did not explicitly
address these data. However, the risk assessment was not based on
measured field data, but instead was a "what if" analysis, whereby a
number of "no action" exposure scenarios were defined and then
modeled. As a result, though field measurements do not reveal
widespread contamination in the vicinity of the site, the risk
asgessment made a number of conservative assumptions regarding the
offsite transport of the waste. Hence, though Carbon-14 and other
radionuclides have not been observed above administrative levels, the
models attempt to explicitly predict the concentrations of all
potentially significant radionuclides in the vicinity of the site
assuming the "no action" alternative. Note that the "No action”
alternative does not take credit for institutional controls, and
assumes that the existing cover degrades and no longer serves as a
barrier to water infiltration or erosion.

Based on this comment, there may be a need to compare the modeled
radionuclide concentrations to actual measured values during remedial
design/remedial action at the MFDS.

(23) The Maxey Flats Steering Committee and U.S. Ecology commented,
during the public comment period on the preferred remedy, that the
risk assessment and the addendum report to the FS Report greatly
overstate the risks, and do not inform the public of the actual risks
at the site. The Committee stated that the risk assessment submitted
to EPA in December 1988 provides the best representation of site
risks.

EPA Response:

EPA strongly disagrees with the comments of the Committee. The
purpose of a baseline risk assessment under the Superfund process is
to evaluate the potential risks from a site should no action be taken
to mitigate or control the threats posed by the site. The final risk
assessment. submitted by the Committee in April 1991, in conjunction
with EPA’s Addendum Report to the FS Report, achieved this purpose.
The Committee’s December 1988 version of the risk assessment took
credit for 500 years of institutional controls in addition to limited
maintenance activities at the site and, therefore, did not constitute
the No Action baseline risk assessment required by the NCP and
Superfund risk assessment guidance. It was for this reason that EPA
required the Committee to undertake significant revision to its
December 1988 risk assessment.

.
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As a part of these revisions, EPA required the Committee to include
in its analysis those pathways which the Agency determined were
reasonably likely to occur in the absence of perpetual institutional
control. The Committee was then required to calculate doses
associated with those pathways. The Addendum Report to the FS
Report, prepared by EPA, presented the risks associated with those
doses. While some of the risk calculations presented in the Addendum
Report to the FS Report and in the Proposed Plan are very high, EPA
made clear that these risks were based on the premise that the site
was abandoned and no institutional controls or access restrictions
were in place.

Based on the comments received from the community at the June 13,
1991 public meeting and during the public comment period on the
preferred remedy, EPA takes issue with the Steering Committee as to
the community’s current level of understanding of potential risks
associated with the site. EPA has clearly communicated to the
community on numerous occasions the current nature and extent of site
contamination and has had the Remedial Investigation Report in the
local information repositories since July 1989. In addition, the
Commonwealth has submitted site monitoring data to the local
information repositories and to the Fleming County Grand Jury which
support EPA and Commonwealth statements that the site does not
currently pose a threat to human health or the environment.

With regard to the current exposures and risks at the site, neither
the PRP risk assessment nor EPA calculations address this because the
current exposures reflect the presence of institutional controls.
However, as EPA pointed out in the Proposed Plan and at the June 13
public meeting, the conclusion to be drawn from the risk assessment
is that remedial action, maintenance, monitoring and institutional
controls at the MFDS must be funded and conducted in perpetuity due
to the significant threat to human health and the environment posed
by the site in the future should these activities not be undertaken.

It should be noted that comments submitted on behalf of the Maxey
Flats Concerned Citizens, Inc. called for more stringent assumptions
in the risk assessment than those used by the Maxey Flats Steering
Committee.
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(24) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"Implementation of the preferred alternative will reduce any
remiining risks at the site by orders of magnitude below the 1 x

10™% value contained in the Proposed Plan. The reasons for this
conclusion are straightforward. By simply maintaining institutional
controls at the site, the intruder scenarios would be eliminated,
theieby reducing the risk of even the "no action"” case to around 1 x
10™% by EPA‘s calculation. Footnote. A more realistic assessment,
as evidenced by the December 1988 risk assessment, would result in a
"no action" risk level at least two orders of magnitude below that
calculated by EPA."

EPA Response:

EPA agrees that impleme&tation of the selected remedy may reduce
risks below the 1 x 10™* value provided in the MFDS Proposed Plan.
Inclusion of institutional controls in a no action alternative is not
allowed by the NCP; therefore, engaging in a response to the
Committee’s hypothetical "simply maintaining institutional controls*
scenario serves no meaningful purpose. The December 1988 risk
assessment, referenced in the footnote to the Committee’s comment,
was deemed inadequate by EPA, the Commonwealth and the Maxey Flats
Concerned Citizens, Inc. Consequently, the risk assessment has
undergone substantial revision, resulting in the April 1991 risk
assessment which, in conjunction with EPA‘’s Addendum Report to the FS
Report, provides an adequate representation of site risks.

(25) The following comment was submitted by the Maxey Flats
Concerned Citizens, Inc. during the public comment period on the
preferred remedy:

"We recommend that:
e the trench chemicals be more fully characterized

e a fuil RCRA analysis be conducted, including the interaction
of chelating agents with trench chemicals, and

® RCRA be accepted as an ARAR"

EPA BQSEODBG :

As stated in EPA’s response to Comment 7 above, the inclusion of
Comment 7 che-icals in the risk A=sessm-nt would not yield
significantly higher risks nor would inclusion of these contaminants,
even if, in the unlikely scenario, these chemical contaminants did
yield a significantly higher risk, alter the remedy.
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For reasons discussed in Section 8.0 - Applicable or Relevant and
Appropriate Requirements of the Record of Decision, EPA concurs with
the MFCC that RCRA should be considered an ARAR at the MFDS. Thus,
the selected remedy will be required to achieve the requirements
under RCRA that are applicable to the MFDS.

The RCRA requirements were specifically designed for the management
of hazardous wastes. RCRA closure requirements will ensure that the
final cap is designed and constructed to minimize the need for
further maintenance and monitoring, minimize or eliminate to the
extent necessary post-remediation escape of hazardous constituents to
ground or surface water or through the atmosphere, and to protect
human health and the environment. The selected remedy’s RCRA ground
water requirements establish maximum ground water concentration
limits for metals and chemicals, which will be complied with in the
alluvium at the base of the hillslopes. The RCRA ground water
requirements also establish monitoring requirements for
non-radionuclides and corrective action if monitoring indicates
ground water concentration limits have been exceeded in the
alluvium. EPA believes the selected remedy appropriately addresses
the presence of chemicals at the MFDS via these RCRA requirements.

(26) An attendee at the June 13, 1991 public meeting commented on a
recent USGS report containing findings of high contamination levels
in monitoring wells. The attendee asked if EPA assumes that deer
will not drink this water.

EPA Response:

The USGS report presents the levels of tritium in monitoring wells at
the site that were installed beneath the ground surface, into the
underlying bedrock. The deer of the area do not have access to this
subsurface water. Ground water eventually flows through the bedrock
fractures and eventually surfaces at the soil/rock interface, or
through seeps. Precipitation, dilution, evaporation and decay of the
radionuclides affect the ground water as it migrates out of the
trench disposal area. Therefore, the highly elevated levels of
tritium detected in the USGS monitoring wells have not been detected
in surface: waters outside the restricted area. These surface waters
would be the body of water accessed by the deer. Thus, the answer is
yes, EPA assumes that the deer are not drinking water containing
levels of tritium as high as that detected in the USGS monitoring
wells.



59 0184

Responsiveness Summary - Page 28
C. A icable or Relevant and Appropriate Regquirements (ARARs

(1) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"The Committee does not agree that a number of the regulatlons
identified by EPA should be classified as ARARs. The Committee has
expla1ned its reasons for opposing the designation of these
provisions in earlier flllngs with the Agency and incorporates those
discussions by reference in these comments. In particular, the
Committee does not believe that the following regulations should be
ARARs:

e National Emission Standards for Hazardous Air Pollutants from
DOE facilities;

e The 25 mrem/yr offsite dose standard of 10 CFR § 61.41 and
902 KAR:022, Section 18;

@ 40 CFR § 192.32(b)(2)(i) of the Uranium Mill Tailings Radiation
Control Act (UMTRCA) standards;

® Kentucky drinking water standards, 401 KAR 6:015; and

e Kentucky surface water standards for radionuclides, 401 KAR
5:031, Section 2(6)

On page 12 of the Proposed Plan and in the footnote on that page, EPA
alludes to the possible inclusion of certain RCRA regulations as
ARARs without providing any basis for such action. ...’Should the
Agency ultlmately conclude that RCRA regulatlons are appllcable at
the site, then it would (1) need to substantiate that conclusion in
writing, (2) describe what effect, if any, those new requirements
would have on the remedy and (3) reopen the comment period to allow
parties a meaningful opportunity to comment on the Agency’s
conclusions.’

To the extent the ARARs identified in this section of the Committee’s
comments would modify the preferred alternative, the Committee
believes that EPA should either waive those ARARs or accept the
Committee’s arguments and delete these regulations from the list of
ARARs. To the extent EPA has concluded that all of the ARARs it has
identified will be met by the preferred alternative, it should
confirm this conclusion in the Record of Decision."
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EPA Response:

Per the National Contingency Plan, the lead Agency (EPA) shall
determine, in consultation with the support Agency (the Commonwealth
of Kentucky), those requirements that are applicable or relevant and
appropriate (ARARs) to the response actions at Superfund sites. The
ARARs identified in Section 8.0 of this document are the requirements
determined by EPA, in consultation with the Commonwealth, to be
applicable or relevant and appropriate to the MFDS.

The following discussion addresses each of the ARARs to which the
Committee has raised objections:

The National Emission Standards for Hazardous Air Pollutants
(NESHAPS) in 40 CFR 61.92 are contaminant-specific, relevant and
appropriate requirements for setting emissions levels for
radionuclides remaining on-site at Maxey Flats as residual
contaminants. The NESHAPs for radionuclides in 40 CFR 61.92 states
that emissions of radionuclides to ambient air from Department of
Energy facilities shall not exceed those amounts that would cause any
member of the public to receive in any year an effective dose
equivalent of 10 mrem/year. A key purpose of the NESHAP for
radionuclides at DOE sites is to set standards based on "acceptable
risk" to the public (54 Fed. Reg. 51664, Dec. 15, 1989). This is the
same purpose for setting remediation goals at Superfund sites. Thus,
based on the factors in the 1990 NCP in 300.400(g)(2), EPA concludes
that 40 CFR 61.92 is relevant and appropriate for setting emissions
levels at Maxey Flats.

As EPA noted in its 1989 ARARs Compliance With Other Laws Manual,
although the standards of 10 CFR Part 61 are not applicable to
previously closed low-level waste disposal sites, the standards "may
be relevant and appropriate to existing CERCLA sites containing
low-level radiocactive waste if the waste will be left on-site."
(CERCLA Compliance With Other Laws Manual, Part II, OSWER Directive
9234.1-02, August 1989, at p. 5-15). EPA has determined that the 25
mrem/yr dose limit set by the NRC in 10 CFR Part 61 is relevant and
appropriate to remedial activities at the Maxey Flats Disposal Site.
The radiation protection standard of 25 mrem/year dose to the whole
body, established in 10 CFR Part 61, Section 41, and 902 KAR 100:022,
Section 18, shall be treated as a contaminant-specific ARAR and, as
such, be used as the remediation goal for overall exposure to
radionuclides after site cleanup. The MCLs/MCLGs, NESHAPs and
Kentucky Water Quality Standards are the remediation goals for their
specific media. The remediation goal for soil exposure is the
difference between the overal’ 2% mrer/year cap and the combined
exposures predicted by the risk assessment for the ground water,
surface water and air pathways.
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The UMTRCA standard found in 40 CFR 192.12(a)(l), which applies to
remedial actions at inactive uranium processing sites, limits
radium-226 concentrations in soil to 5 pCi/g in the top 15 cm.
Radium-226 is present at the MFDS. Therefore, EPA has determined
that the referenced UMTRCA standard is relevant and appropriate for
the MFDS cleanup and is a contaminant-specific ARAR for soils at the
Maxey Flats site.

The Kentucky drinking water standards found in 401 KAR 6:015
establish maximum concentration levels for a number of inorganic,
organic, and radionuclide contaminants in public drinking water
supplies. EPA’s Groundwater Protection Strategy dictates that
Superfund remedial actions affirmatively protect all potential
sources of public water supply. The Agency has determined that the
aquifers of the MFDS area represent potential sources of water supply
and that the federal and state drinking water standards are,
therefore, relevant and appropriate at the site.

Compliance with the MCLs established in 401 KAR 6:015 and the
MCLs/MCLGs established in 40 CFR Parts 141-143 at the MFDS will be
judged beginning at the contact of the alluvium with the hillside and-
ending at the streams. (See EPA Response to Comment 26 of Part I. B.
- Risk Assessment of this Responsiveness Summary for a further
response to EPA’s position of the appropriateness of the well water
pathway.)

Kentucky’s Surface Water Standards, set out in 401 KAR 5:026 - 5:036,
set "minimum criteria applicable to all surface waters". These
criteria include specific limits on radionuclides. These standards
are applicable contaminant-specific standards for the surface water
streams (i.e., Drip Springs Hollow, No Name Hollow, and Rock Lick
Creek) surrounding the MFDS. In addition, to the extent that the
site contains surface waters as defined by 401 KAR 5:029 Section
1(bb), including intermittent streams with well defined banks and
beds, the surface water standards are, likewise, applicable
contaminant-specific standards. The Commonwealth has the NRC’s full
authority to regulate the land disposal of low level radioactive
waste, and:the Commonwealth has determined that its surface water
standards are applicable to such surface waters.

For reasons addressed in Section 8.1 of this Record of Decision
(ARARs ), EPA has determined that certain requirements of the Resource
Conservation and Recovery Act of 1980 (RCRA), 40 CFR Part 260, et
seq., and corresponding Kentucky regulations (401 KAR Chapter 30, et
seq., are ARARs for the MFDS.
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The impact of RCRA requirements on the selected remedy are not
substantial. RCRA closure requirements will have to be met.
However, even prior to the determination that RCRA was applicable to
the MFDS, Alternative 5 met these closure requirements. The only
additional requirements imposed on the remedy by the RCRA
determination are the tank requirements and ground water monitoring
requirements. The Land Disposal Restrictions of 40 CFR Part 268
would have been a significant new requirement; however, as documented
in Section 8.3 of the Record of Decision, these requirements are
being waived for the remedial action on the basis that compliance
with the requirements would result in greater risk to human health
and the environment than would non-compliance.

EPA identified the major ARARs for the MFDS in the Proposed Plan
which was released to the public in June 1991 and was the subject of
a 60-day public comment period. The Agency indicated at that time
that it was considering the addition of RCRA as an ARAR for the

site. Thus, the Proposed Plan afforded the public, including the
Maxey Flats Steering Committee, an opportunity for meaningful comment
and the Agency does not intend to reopen the public comment period.

Moreover, EPA had already made the Steering Committee aware that RCRA
was being considered as a potential ARAR in November of 1990, well
before the Proposed Plan was issued. EPA kept the Steering Committee
informed of developments on the RCRA issue throughout the period
leading to this ROD. The Steering Committee was clearly afforded the
opportunity to comment on the Agency’s final determination of the
RCRA issue and took full advantage of that opportunity by submitting
the comments on what became the final RCRA ARAR determination as
Attachment 8 of the Committee’s overall comments on the Proposed
Plan.

The Committee’s comments on the RCRA issue can be summarized as
follows:

(a) That liquid scintillation vials (LSVs) are not spent
solvents and should not, therefore, be classified as listed hazardous
waste; .

(b) That the toluene and xylene at the site could have come from
non~listed sources and, thus, RCRA should not be treated as
applicable;

(c) That even if the LSVs are listed wastes, the small quantity
generator exemption applies and the LSVs would not, therefore, be
subject to RCRA regulation; and °*

(d) That even if the leachate is a listed hazardous waste, it
should be delisted.
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EPA’s responses to these comments, as previously conveyed to the
Steering Committee, are as follows:

(a) EPA disagrees with the Committee’s arguments concerning the
status of LSVs as listed wastes. It is the Agency’s position that
the scintillation fluids disposed of at the MFDS were used for their
"solvent" properties and are, in fact, listed spent solvents.

(b) When there is a known listed hazardous waste source for a
constituent found at a facility, it is not EPA’s policy to avoid RCRA
requirements by assuming that the constituent discovered came from an
unlisted source.

(c) In order to accept the Committee’s argument on the small
quantity generator exemption, EPA would have to assume that each and
every generator of LSVs disposed of at the MFDS were small quantity
generators. The Committee advances an argument for why the Agency
should do just that. However, for that argument to succeed, the
Agency would have to assume not only that all LSVs produced by those
generators went to the MFDS, but also that those generators produced
no other hazardous wastes of any kind that would have contributed to
the total hazardous waste volume generated by them. EPA is simply
not willing to make these assumptions.

(d) EPA does not believe that delisting of the leachate is
appropriate. First, much more sampling would be necessary to
sufficiently characterize the leachate for delisting purposes.
Moreover, given the heterogeneous nature of the trenches and the
leachate contained therein, it is possible that no amount of
additional testing would suffice for this purpose. Finally, even if
it could be clearly established that all RCRA constituents in the
leachate were below health-based levels, the leachate would remain
dangerous due to its high radiocactivity. Delisting of this otherwise
dangerous waste is not a route that EPA is willing to take at this
time.

(2) The Kentucky Resources Council commented, during the public
comment period on the preferred remedy, that for areas that will be
remediated by removal of contaminated soils or other material, KRS
224.877 is a state ARAR which must be respected by EPA in the
development of remedial plans. According to the Kentucky Resources
Council, the state statute provides two alternatives with respect to
clean-up standards - one, cleaning up to naturally-occurring
background; the other, allowing residual contamination provided that
the detailed assessments required by the statute are conducted.



5 9 0189

Responsiveness Summary - Page 33

EPA Response:

The selected remedy for the MFDS will not involve removal of
contaminated soils or other materials. It is a containment remedy
which, by its very nature, involves leaving wastes in place above
background levels. Moreover, it is EPA‘s position that KRS 224.877,
as amended, is not an ARAR. The substantive provisions of KRS
224.877 which could arguably be applicable or relevant and
appropriate requirements are contained in Sections 5 and 10 thereof.
As described below, neither Section meets the eligibility criteria
for ARARs provided in CERCLA or in the National Contingency Plan.

Section 5 of the Kentucky statute states that persons having
possession or control over a hazardous substance, pollutant, or
contaminant being released or who caused the release must take
*actions necessary to restore the environment to the extent
practicable and minimize the harmful effects from any release into
the air, lands or waters of the Commonwealth." Such restoration and
minimization merely constitute a general goal or legislative intent
about a desired outcome or condition rather than a specific cleanup
level. The statute does not contain the requirement of cleanup to
naturally occurring background levels. That requirement is an
interpretation of the statute which is not promulgated and is,
therefore, not an ARAR.

Section 10 of KRS 224.877 states that remedial actions "shall protect
human health, safety and the environment" considering certain factors
outlined therein as appropriate. Section 10 does not constitute an
ARAR either because the protection obligation is not more stringent
than federal requirements for remedial actions. For example, Section
121(d) of CERCLA provides that remedial actions shall attain a degree
of cleanup which, at a minimum, assures protectlon of human health
and the environment. Section 121 of CERCLA, in addition to a
multitude of other federal requirements governing remedial actlons,
is equivalent to or more stringent than the mandate contained in KRS
224.877(10). In summary, KRS 224.877 does not contain any specific,
enforceable requirements that are more stringent than provided by
federal law and thus is not an ARAR.

(3) The Maxey Flats Steering Committee, during the public comment
period on the preferred remedy, commented that the conclusion on
pages 4 and 5 of EPA’s Addendum to the FS Report, in which EPA states
that because of the seeps on the east hillslope, the site is not
presently meeting all contaminant-specific ARARs, is incorrect. The
Committee feels that EPA’s assumptlon of the polnt of compliance with
902 KAR 100:025, Table II at the'seep location is incorrect.
According to the Committee, both Kentucky regulations and the
underlying Nuclear Regulatory Commission (NRC) regulations reveal
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that the correct point of compliance is the site property boundary.
According to the Committee, had EPA focused the proper point of
compliance, it would have reached an opposite conclusion. 1In the
Committee’s opinion, the seeps are in a "controlled area", not an
"unrestricted” one, since the seeps are within the site property
boundary where the Commonwealth of Kentucky can limit the public’s
access. Consequently, the Committee feels that to determine if
releases from the seeps cause the Table II requirements to be
exceeded it is necessary to determine if those limits are being
exceeded at the site boundary. Additionally, the Committee stated
that the statement in the Addendum is not supported by the data and
that it should be modified or deleted.

EPA Response:

By way of definitional interpretations, the Committee seeks to have
the area outside the MFDS Restricted Area considered as a "controlled
area" rather than an "unrestricted" area. The Committee fails to
support its interpretation that the area is a "controlled" area with
any facts demonstrating that the public cannot access the seeps. The
Committee cannot provide these facts because there are currently no
controls in place to limit access to the seeps. The only deterrent
to public access at the MFDS is the fence which encloses the 47-acre
Restricted Area and the presence of on-site Commonwealth and
contractor personnel. There currently is no fence around the entire
280 acres which comprises the MFDS. The Kentucky Cabinet for Human
Resources (CHR), which is the authority responsible for administering
the Kentucky regulations in question, does not agree with the
Committee’s interpretations. It is the CHR’s position that the
access to the MFDS, other than the Restricted Area, is neither
limited nor controlled and that the seeps of the east hillslope are,
in fact, located in the unrestricted area of the MFDS. For the
reasons stated herein, no change has been made to the statement that
the MFDS is not presently meeting the contaminant-specific
requirements of 902 KAR 100:025, Table II.

(4) The Maxey Flats Steering Committee, during the public comment
period on the preferred remedy, commented that, while EPA would
require the purchase of the buffer zone and would place control over
the properties in the Commonwealth of Kentucky’s hands, EPA would act
as though these purchases did not change the current site boundaries
and hence the location at which compliance with the contaminant-
specific ARARs would need to be demonstrated after the completion of
the remediation. The Committee states that EPA’s position on this
issue is neither supported by the facts nor the relevant regulations
and should accordingly be modifiéd. According to the Committee, EPA
is not free to identify ARARs and then apply them in situations where
they have no relevance. 1In closing, the Committee argues that, while
purchase of a buffer zone makes since at Maxey Flats, EPA’s attempt
to exclude that zone from the site property boundary does not.
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EPA Response:

The selected remedy speclfles the procurement of a buffer zone for
the purposes of ensuring long-term access to areas necessary for
monltorlng remedy performance and compliance and to protect the
hlllslopes from activities that may be detrlmental to the long-term
integrity of the remedy. The buffer zone is not being purchased for
the purpose of extending the site boundaries so that ARARs can more
easily be achieved.

The Committee places the argument of no "assumed exposures” to the
public (within the buffer zone) on the premise of Commonwealth
ownership and Commonwealth "control” of buffer zone properties,
neither of which is prescribed by the selected remedy, and neither of
which can be assumed with any degree of certainty at this time.
Private party ownership within the buffer zone cannot be precluded at
this time. Although Commonwealth ownership of buffer zone properties
may make the most sense at this early point in the process, it cannot
be assumed to be a certainty, as the Committee acknowledged in its
comment. Buffer zone procurement may include property purchases, but
it is not unreasonable to assume that procurement might also include
easements and/or land use restrictions. Even if the property were
all owned by the Commonwealth, or some other entity associated with
remediation of the site, unless the entire buffer zone and the entire
area of the MFDS were fenced, "control" over access to the buffer
zone properties would be very limited.

It should also be noted that compliance with the standards set out in
the NESHAPS and in 902 KAR 100:022, Section 18, is judged, not at the
site boundary as described for Superfund purposes, but, rather, at
the boundary of the property licensed for radioactive waste disposal
pursuant to the Atomic Energy Act. Moreover, compliance with the
standard for overall exposure to radiation set forth in 10 CFR Part
20 is Zudged at the boundary of the restricted area. Commonwealth
ownership of buffer zone properties would not, in and of itself,
extend either of these boundaries. A modification or amendment to
the site license would be required for such extensions. Neither the
Commonwealth nor EPA consider such an amendment or modification
necessary or appropriate.

Furthermore, it is EPA’s responsibility to set the points of
compliance at Superfund sites in a way that it deems protective of
human health and the environment. It is EPA’‘s determination that
extending the points of compliance beyond the currently existing site
property boundary would not be protectlve of human health and the
environment.
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D. Selection of Remedy

(1) A resident expressed satisfaction, during the June 13 public
meeting on the preferred remedy, that EPA, the Commonwealth, and the
PRPs are making progress toward remediation of the MFDS.

EPA Response:

EPA appreciates the support of the community and concurs with the
commentator that a technical consensus on the remedy is needed for
remediation to proceed in a timely fashion.

(2) The Maxey Flats Concerned Citizens, Inc. (MFCC) provided the
following opinions on the remedial alternative options at the June
13, 1991 public meeting on the preferred remedy, and reiterated their
position in comments submitted during the public comment period:

(a) The MFCC strongly opposed the dynamic compaction technology
(included in Alternatives 4, 10, and 17). The MFCC cited potential
rupture of waste containers within the trenches, and potential
enhanced migration of contaminants through the underlying bedrock
fractures. Additionally, surface contamination and worker exposures
were concerns of the MFCC with respect to the dynamic compaction
technology.

(b) The MFCC does not prefer the grouting technology (included in
Alternative 11) at the MFDS due to concern over the potential for
release of contaminants via container puncture when the lances used
to insert the grout are injected into the trenches. Also, the MFCC
expressed concern over the inability of the technology to £fill voids
within the trenches.

(c) The MFCC supported the natural stabilization technology and
Alternative 5, with modifications. (See Comment 11 below).

As presented in Section 9.0 of the Record of Decision, neither the
dynamic compaction alternatives nor the grouting alternative
represented the best balance of the nine criteria used to evaluate
remedial alternatives under the Superfund program.
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(3) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"On page 3 of the Addendum and in several comments on prior versions
of the FS Report, EPA has suggested that the closure of the Maxey
Flats site is occurring solely as a result of EPA‘s actions under
CERCLA. This suggestion ignores the factual realities of the site.
Maxey Flats is licensed and was operated as a low-level radiocactive
waste site. As indictated by the risk assessment, the risks posed by
the site are related to the radiation that is present at the site.

As a result, closure activities should be governed by regulations
established pursuant to the Atomic Energy Authority Act. The passage
of CERCLA does not change this regulatory reality nor the factual
reality that the site remains a licensed low-level radiocactive waste
site."” .

EPA Response:

The status of the MFDS as a licensed low-level radioactive waste
disposal facility necessarily influenced this Record of Decision to a
great degree because many of the Kentucky and NRC regulations
governing closure of low-level radiocactive waste disposal sites
constitute ARARs with which CERCLA Section 121(d)(2) requires the
remedial action to comply. Nevertheless the fact remains that this
Record of Decision addresses remediation of the MFDS under the
authority of CERCLA and not the closure of the site under the
authority of requlations promulgated pursuant to the Atomic Energy
Act (AER).

Pursuant to CERCLA Section 104, EPA is authorized and obligated to
provide remedial action to address any release or threatening release
of hazardous substances where the Agency believes the action is
necessary to protect human health and the environment. EPA has
determined that the protection of human health and the environment
requires that the release and threatened release of radionuclide and
chemical contaminants from the MFDS be addressed by the remedial
action selected herein.

EPA simply does not agree with the implication in the Committee’s
comment that because closure pursuant to AEA regulations would be
appropriate for this site, the remedial authority of CERCLA is
somehow preempted.

(4) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"It should be stressed [in the Proposed Plan] the Commonwealth does
not endorse Alternative 5 but has determined it represents a starting
point for remediation of the site. The Commonwealth’s Closure Plan
submitted to USEPA differed in a number of respects to Alternative 5
as proposed in the Feasibility Study."
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EPA Response:

EPA recognizes the concerns of all parties involved, i.e., the
Commonwealth, the PRPs, the community, and EPA itself. EPA believes
that the selected remedy provides the best balance of the criteria
used to evaluate remedies under the Superfund program, while
maintaining the necessary flexlblllty to accommodate uncertainties
and concerns expressed by the various parties. It should be noted
here that the selected remedy is not identical to Alternative 5 as
presented in the Feasibility Study Report. EPA has the discretion to
structure and modify the preferred alternative based upon a variety
of factors including state and community acceptance and has done so
in the ROD.

(5) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"The Commonwealth’s Closure Plan indicated the plastic membrane
should be covered by a drainage layer, geotextile and a soil cover
with vegetation to prevent erosion. The Commonwealth has concluded
this cap may be necessary to prevent erosion of the natural drainage
channels."”

EPA Response:

EPA recognizes the Commonwealth’s concerns in the Record of Decision
by not precluding the Commonwealth’s preferred design for the initial
cap. If surface water runoff cannot be effectively controlled (i.e.,
rates of erosion are unacceptable) during the Interim Maintenance
Period, the five year reviews, or at any point between the five year
review, necessary modifications to the initial cap design will be
made. Such changes could include design components that the
Commonwealth has advanced to EPA.

(6) Representative Pete Worthington, of the Kentucky House of
Representatives, submitted the following comment during the public
comment period on the preferred remedy:

"I am very pleased to see the adoption of Kentucky’s recommendation
for natural subsidence as the preferred option. As you know, the
dynamic compaction and the grouting option would have caused extreme
exposures to the accelerated releases of radiocactive materials. I am
requesting that the Record of Decision reflect these exposures caused
by breaching the integrity of canisters in the trenches and the
potential fracturing of shale geology. The books must be closed
foreve. on any consideration of £} =2 alteraatives to dealing with
subsidence in the trenches."
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EPA Response:

Section 9.0 - Summary of the Comparative Analysis of Alternatives, of
the Record of Decision, reflects the concerns of the commentator.

(7) A concerned party stated, at the June 13, 1991 public meeting on
the preferred remedy, his belief that no type of containment remedy
will effectively remediate the MFDS. He suggested that the only
solution for the site is to excavate the site waste and contaminated
soils, place them in containers, and send them to outer space.

EPA Response:

The vertical infiltration barrier (trench cap) and lateral
infiltration barrier (horizontal flow barrier) components of the
selected remedy, as well as the erosion control measures, leachate
extraction and solidification measures, monitoring and maintenance
activities, and engineering and institutional control components of
the selected remedy are based on reliable and proven technologies.
These features are designed to effectively isolate the radioactive
contaminants at the site in perpetuity. Additionally, five year
reviews will be performed to ensure the remedy’s compliance with
Federal and State requirements and to ensure that the remedy
continues to provide protection of human health and the environment.
Institutional controls, maintenance and monitoring will be in place
in perpetuity and a trust fund will be established to fund these
activities in perpetuity.

Waste disposal in outer space is not a proven and reliable, feasible,
cost-effective alternative. Although disposal in outer space was not
specifically evaluated during the Feasibility Study process, it can
be safely assumed that this proposal would not provide the best
balance of the nine Superfund criteria used to select remedies;
specifically, the Short-Term Effectiveness, Implementability, Overall
Protection of Human Health and the Environment, State Acceptance,
Community Acceptance, and Cost criteria would not lend support to
selection of this alternative.

(8) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"Rates of subsidence will be difficult to determine, and may be
slower than expected. Therefore, 35 years appears to be an
underestimation of the time period required for subsidence.
Alternative 5 as described in the Feasibility Study does not have a
c' “»ff wall which encircles the trenches. The Commonwealth believes
a North Cutoff wall will be insufficient to prevent horizontal flow
into the trenches.”
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The Commonwealth in its Closure Plan suggested a cutoff wall which
was different than the two proposed in the Feasibility Study.

EPA Response:

EPA concurs that there is uncertainty with regard to the period of
natural subsidence prior to installation of the final cap.
Accordingly, the Feasibility Study was revised and the Proposed Plan
and Record of Decision reflect the Commonwealth’s estimate of 100
years as an estimate of the period of natural subsidence.

EPA also concurs that there is enough uncertainty with regard to the
hydrogeological flow conditions at the MFDS to warrant flexibility in
this component of the selected remedy. Accordingly, Section 10.2 of
the Record of Decision discusses two types of horizontal flow
barriers, the North Cutoff Wall and the Lateral Drain/Cutoff Wwall,
but acknowledges that another type of flow barrier may be used if it
is determined that a flow barrier is necessary.

(9) An attendee at the June 13, 1991 public meeting asked how EPA
will control the increased water velocity in the existing site
drainage channels.

EPA_ Response:

The remedy will include examination of the existing drainage
channels, improvements to the existing drainage channels as needed,
and possibly adding drainage channels to regulate the flow from the
site. Added drainage channels would ensure that most of the runoff
would not flow through one structure. The remedy design also may
enlarge the retention ponds to control water volume. Currently, the
east drainage retention pond handles approximately 60 to 70 percent
of the runoff, and this runoff must be distributed through the other
natural channels at the site. If the cap can be integrated into the
area’s natural drainage system properly, erosion runoff can be
effectively controlled.

(10) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"The plan for erosion control is quite sketchy. The final detailed
plan will have to absolutely assure the protection against the
exposure to the opening of any new release pathways over the entire
life of the closure time for the site."
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EPA Response:

As detailed in Sections 10.1 through 10.3 of the Record of Decision,
erosion control will be one of the principal design considerations.
The design of the initial cap will be based in large part on the
ability to prevent or mitigate to the extent practicable
hillslope/drainage channel erosion and prevent downslope flooding.
Erosion monitoring is planned to be an integral part of the site
monitoring program. Surface water control systems maintenance is an
integral part of the overall site maintenance plan. A number of
surface water control improvements are included in the selected
remedy.

(11) The Maxey Flats Concerned Citizens, Inc. (MFCC) expressed the
following concerns, at the June 13, 1991 public meeting and during
the public comment period on the preferred remedy:

(a) Concern over the effect of elements (sun, wind, cold) on the
initial cap synthetic liner if not protected. Additionally, concern
was expressed over the potential for surface water runoff to erode
hillslopes and flood downslope areas if a soil cover over the
synthetic liner was not used in the initial cap design;

(b) Concern over the lack of threshold criteria for installing a
horizontal ground water flow barrier. The guestion was asked: How
much leachate would have to enter the trenches to trigger
installation of a barrier? Further, the MFCC inquired about the plan
to extract and treat the leachate if it forms in the trenches after
being pumped dry;

(c) With regard to erosion, the MFCC suggested that water management
systems, including larger ponds to meter the flow, are needed to
retard erosion. The MFCC is also concerned that rock rip-rap will
not be an effective erosion control and stressed that it is critical
that a monitoring and maintenance program be able to detect and
repalr hlllslope damage and that funding for this repair be continued
in perpetuity;

(d) The MFCC supported EPA and Kentucky in the need to acquire a
buffer zone adjacent to the MFDS. The MFCC suggested that if some
landowners are reluctant to sell at this time, that the EPA be
flexible and consider allowing local landowners the option of
lifetime lease rights, with conditions placed on the lease. It was
also suggested that the lease should not be transferable.
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(e} Concern that the site monitoring and maintenance program and who
should pay for these activities is not well defined. The MFCC
requested that EPA require monitoring for radionuclides and hazardous
chemicals of the following:

personnel

air

gamma dose
surface water
soil pore water
vegetation
trench leachate
erosion

(£) The MFCC also expressed a desire for the following:

- Testing of sump leachate water levels for the first 100 years
(to determine if trench recharge is occurring);

- Testing of radionuclide concentrations, ground water, soil
contaminants on hillsides, surface water, air, trench
stabilization, erosion parameters, silting;

- Installation of surface monuments to notify persons that
hazardous chemicals and radioactive waste are disposed on-site;

- Inspection of the trench cap, during the first 100 years, for
cracking and subsidence;

- Use of settlement plates and slope inclinometers to determine
vertical movements and tilt.

EPA Response:

(a) The selected remedy provides for the installation of a synthetic
liner on top of a clay layer over the trench disposal area as an
interim cover while the trench contents subside naturally. EPA has
not precluded other options for the interim cover, such as placing a
soil cover over the synthetic liner, which would slow the rate of
surface water runoff and reduce the potential for site erosion.

Erosion control will be used as one of the principal criteria in
approving the interim cover design. A soil layer over the synthetic
liner adds to the difficulty in backfilling subsided areas during the
Interim Maintenance Period. Each subsided area would require
excavation of the soil, removal 6f a section of a synthetic drainage
layer to get to the synthetic liner, and removal of a section of the
synthetic liner before the subsided area could be backfilled. Should
the design not provide a reasonable degree of assurance that rates of
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erosion will be adequately controlled, other interim cover options
will be evaluated and employed. Furthermore, the five year reviews
that will be performed following remedial action initiation, will
specifically address erosion and the ability of the interim cover to
adequately address erosion and infiltration.

Synthetic liners are being used worldwide, in conditions more severe
than that of the Maxey Flats area. Therefore, there are
manufacturers that produce and warrant synthetic liners to withstand
various environmental effects. The liner employed at the MFDS will
be required to withstand degrading environmental forces for the
specified duration of the cover.

(b) Currently, not enough information is available to assess the
need for a horizontal flow barrier. Further ground water modeling
data, monitoring data, leachate extraction data, historical
Commonwealth monitoring data, and other information will be used
during remediation to assess the need for a horizontal flow barrier
and, if needed, the location, depth and type of barrier to be
installed. At this time, specific numeric criteria have not been
established to be used in the decision on the necessity of the
barrier. Rather, it is viewed as preferable to conduct a statistical
analysis, using the afore-mentioned information that will be
collected and analyzed, to assess the need for a horizontal flow
barrier. If the statistical analysis concludes that infiltration of
the trenches is occurring, a barrier will be constructed. Assigning
a numeric infiltration criteria at this juncture could preclude
installation of a horizontal flow barrier at some point when in fact
one may be necessary.

Should significant trench recharge occur at some point after the
trenches are pumped dry, Section 10.2 of the Selected Remedy portion
of the Record of Decision specifies that the leachate be pumped,
treated and disposed on-site in new disposal trenches.

(c) Section 10.1 - Initial Closure Period, of the Record of
Decision, describes the surface water control features anticipated
for the selected remedy. These features include improvements to
existing drainage channels, use of additional, natural drainage
channels, as needed, use of rock rip-rap and gabions, if found to be
effective, and increasing the volume of the water retention ponds.
EPA and the Commonwealth view the surface water control features to
be a critical component of the selected remedy. Downslope flooding
and increased rates of hillslope erosion are unacceptable; the
initial closure period will focus on the best practicable means
available to effectively mitigaté potential erosion and downslope
flooding.
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Sections 10.1 and 10.2 of the Record of Decision specifically address
site monitoring and maintenance of erosion control features.

(d) EPA concurs with the MFCC’s comment on maintaining flexibility
in the buffer zone acquisition. EPA views flexibility in the
negotiations as the key to successful resolution of the negotiations.
Protection of the hillslopes from detrimental activities which may
affect the integrity of the remedy, and access to areas adjacent to
the MFDS for the purpose of assessing remedy compliance and
performance are essential to the selected remedy.

(e) In an effort to respond to the MFCC’s concern regarding the
elements of the monitoring and maintenance program at the MFDS,
Sections 10.1 and 10.2 of the Record of Decision were expanded to
further define the types of monitoring and maintenance planned for
the MFDS. It is anticipated that monitoring of those items listed in
the MFCC’s comment will be performed. Both radionuclides and
hazardous constituent testing will be performed, as specified in
Section 10.1. Funding details are rarely available at this juncture;
it would be premature to specify the entity who will pay for the
remedy. It is anticipated that those details will be resolved
during, or as a result of, subsequent negotiations with PRPs on the
implementation of Remedial Design/Remedial Action.

(£) All of these tasks are included in the selected remedy. The
Record of Decision specifies performance of these tasks in Sections
10.1 through 10.3.

(12) The Maxey Flats Concerned Citizens, Inc. (MFCC) submitted the
following comment during the public comment period on the preferred
remedy:

"Because of the expected heavy road traffic, we recommend that the
PRP’s finance local highway construction and repair. The PRP’‘s
suggest only discussions with Fleming County officials. We also
suggest that the EPA give preference to hiring local people for the
remediation project."

PA Res 3@ ¢

In response to the MFCC’s concerns over potential road damage during
site remediation, Section 10.1 of the Record of Decision was expanded
to further specify that "Should it be determined that site activities
are having a detrimental effect on County Road 1895, the
authority(ies) responsible for remediation of the MFDS will be
responsible for funding such repairs." EPA concurs that if road
conditions deteriorate as a result of MFDS remediation, that road
repairs be funded and implemented by those responsible for
remediation. However, at this juncture, the PRP‘s have not agreed to
fund and conduct the remedy; therefore, EPA cannot specify that the
PRPs pay for road repairs.
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At this stage, the identity of the authority(ies) implementing the
remedy has not been determined. However, it is reasonable to assume
that some local people will be hired by the authority(ies) during
various phases of the remediation project and that the remediation
will tend to have a positive effect on the local economy.

(13) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"The interim trench site cover boundary must be better defined in the
record of decision document. It is to cover the entire boundary of
the current security fenced area plus some outside area to the edge
of the hillslopes. It is critical that the maximum area be covered
with no opening in the cover. This will minimize the exposure to
lateral migration of water into the trenches and reduce the chances
for having to install a barrier wall. The barrier wall design will
be expensive and have exposures to not completely controlling any
lateral migration."”

EPA Response:

The areal extent of the interim trench cover can best be determined
during the remedial design phase of the project, utilizing such
information as geophysical survey data which will aid in defining the
outer boundaries of the disposal cells and ground water modeling (in
conjunction with evaluation of historical monitoring data) to aid in
establishing the extent to which the cap can prevent infiltration
into the trenches. EPA agrees that it is very important to cover the
disposal area to the maximum extent necessary to prevent
infiltration. Accordingly, the Proposed Plan and Record of Decision
reflect a cap size ranging from 40 to 50 acres, as opposed to the 30
to 40 acre cap envisioned in the Feasibility Study Report.

(14) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"The retention of all the existing sumps in the trenches and any new
ones installed during the trench dewatering process is absolutely
necessary. This is the only way to assure that lateral migration of
water into the trenches can be removed effectively. I demand that
all of these sumps be left in place and protrude through the site
cover to permit access to the sumps for any liquid removal and an
absolute reliable measurement of liquids in the sumps wells. The
flexible gasket suggested in the Kentucky proposal should be utilized
to assure the integrity of the site cover with the event of
subsidence in the area " )
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EPA_Response:

EPA equally recognizes the importance and function of sumps and wells
for future detection monitoring at the MFDS. Section 10.1 of the
Record of Decision specifies the closure only of poorly designed
wells (i.e., E-wells) that could allow contaminants in ground water
to migrate downward into the lower geologic units. Section 10.1 also
specifies that riser pipes will be used, during construction of the
caps, to extend wells and sumps through the cap for the purpose of
monitoring. Flexible gaskets and other similar devices will be
considered during the design phase. EPA agrees that the device used
will have to assure the integrity of the site cover in the event of
subsidence in the area.

(15) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"I would like to propose the following criteria for evaluating the
need to install a barrier wall for precluding lateral migration. Any
lateral migration must be less than the amount to raise the water
level in any sump by more than "x" feet. This level must be kept to -
a minimum to assure the hydraulic head is low enough to maintain an
acceptable leaching factor. When and if the acceptable water level
is exceeded. A cost evaluation should be performed to study the most
cost effective option of either installing a barrier wall or the
on-going removal of trench water in the same process used in the
initial trench dewatering phase."

EPA Response:

EPA and the Commonwealth believe that the decision on installation of
the horizontal flow barrier should be based on a statistical analysis
of information obtained during the leachate extraction program, from
the infiltration monitoring system, and from ground water modeling in
conjunction with existing monitoring data. Cost evaluations could
also be performed, as suggested, if lateral infiltration is
occurring.-- Placing a numerical value on the acceptable rise of water
levels may be premature at this point, and could preclude
installation of a flow barrier when in fact one may be necessary.
Conversely, unnecessary costs could also be incurred without further
information and analysis to support placement of a numerical value.

(16) A local resident suggested, during the public comment period on
the preferred remedy, that water control structures such as gabions
and subsurface drains be used in the natural drains of No Name, Drip
Springs hollows and the Willie Skaggs Ror% Lick hollow, and that
multi-staged outlets on the retention pouds be used.
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EPA Response:

A variety of water control devices will be evaluated and/or used to
effectively control surface water runoff and consequent hillslope/
drainage channel erosion. Gabions are mentioned in the Selected
Remedy portion of the Record of Decision as a potential device to be
used. Improvements to the natural drains is also discussed, with the
emphasis placed on adequate control of surface water flow in order to
achieve acceptable rates of surface water runoff, equitable
distribution of runoff, mitigation of rates of erosion, and
prevention of downslope flooding.

(17) A landowner asked EPA, at the June 13, 1991 public meeting, to
describe the Agency’s plans for the buffer zone during remedial
design, specifically asking if EPA will construct earthen barriers in
the buffer zone to stop horizontal movement of leachate in the
trenches.

EPA Response:

At a minimum, EPA has considered the hillslopes surrounding the MFDS
and some additional areas in the direction of Rock Lick Creek for the
buffer zone. EPA met with the landowners on May 22, 1991 and
informed them that plans for the use of the buffer zone are flexible.
Because each landowner’s circumstances are unique, EPA will work with
the landowners on a one-to-one basis to determine what is best for
each. In the coming months, EPA will talk with the landowners
individually and as a group to reach agreements regarding access and
other needs. EPA and the Commonwealth plan to use the buffer zone as
a zone for monitoring and restricted land use purposes. No major
construction activities, other than well installation and sampling
stations, are planned for the buffer zone.

(18) A citizen, at the June 13, 1991 public meeting, asked EPA to
describe the composition and depth of the horizontal flow barrier.

EPA_Responge:

EPA has not determined the necessity of the horizontal flow barrier,
nor the makeup and depth of the barrier, if needed. Typically, the
barrier is a mixture of cement, water and other additives such as
bentonite or flyash, that would harden after injection into the
ground, forming a wall that would serve as a barrier to horizontal
ground water flow into the trenches. The Commonwealth has suggested
that the barrier be installed down to the Henley Bed, which is
approximately 80 to 100 feet deep at the MFDS. This suggestion and
other options will be evaluated if and when it is determined that a
horizontal flow barrier is necessary at the site.
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(19) A resident expressed concern, at the June 13, 1991 public
meeting, about the possibility that EPA will not construct a
horizontal flow barrier. The Proposed Plan indicated that a
horizontal flow barrier will be implemented "if required", and the
resident commented that, because of the geology of the region, this
barrier, without question, will be needed.

EPA Response:

EPA, the Commonwealth, and the PRPs feel that there is sufficient
uncertainty with regard to the hydrogeology at the MFDS to warrant
additional data gathering and analysis prior to making a decision on
the necessity of a horizontal flow barrier. Previous monitoring and
modelling, using the information gathered from numerous studies, have
not yielded conclusive information on the nature of lateral
infiltration to the trenches. The Agency feels that the prudent
approach to this issue is to obtain additional information during the
initial stages of site remediation to use in the decision-making
process. The selected remedy contains flexibility on this remedy
component. A good source of information will be the trench leachate
extraction program and infiltration monitoring system that will be
in place, as well as historical Commonwealth monitoring data. Once
this data is available, a decision can be made.

(20) A resident expressed concern, at the June 13, 1991 public
meeting, that the longer EPA waits to make a decision on the
horizontal flow barrier, the worse the contamination will get.

EPA Response:

Regardless of the decision on the horizontal flow barrier, one of the
initial activities during remedial action will be initiation of the
leachate extraction program. Once the trenches have been pumped dry,
they should remain relatively dry by keeping vertical infiltration to
a minimum through installation of the interim trench cap. Sumps and
wells will remain in place in the event lateral recharge is

occuring. .The sumps and wells would be used to extract and solidify
new leachate. Therefore, waiting until adequate information is
available on which to base a determination on the need for a
horizontal flow barrier will not worsen the contamination problems at
the site.

Numerous discussions have been held on the hydrogeological flow
conditions at the MFDS and the necessity of a horizontal flow barrier
between experts from EPA, the Commonwealth, the United States
Geological Survey, and private industry experts over the last four or
five years. A strong consensus was never arrived at during these
discussions. Therefore, EPA and the Commonwealth believe that it is
more appropriate to base the decision of necessity, location, depth,
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and type of horizontal flow barrier on statistical analyses performed
on trench dewatering data, infiltration monitoring data, and other

historical monitoring data, rather than basing the decision on the
opinion of one or a few.
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E. Financial Concerns[In;titutional Controls

(1) EPA received a number of comments at the June 13, 1991 public
meeting and during the public comment period on funding aspects of
the selected remedy. These comments concerned, primarily, such
factors as the size of the trust fund, the discount rate used to
establish the trust fund, administration of the trust fund and the
contingency factor of the selected remedy.

EPA Response:!

EPA appreciates the input of the Maxey Flats Concerned Citizens, Inc.
and others who submitted comments relating to the financial details
of the selected remedy. At this time, the specifics of the MFDS
trust fund have not been established. EPA will take the financial
comments into consideration during remedial design/remedial action
(RD/RA) negotiations. It is anticipated that the financial details
will be resolved through the RD/RA Consent Decree for the MFDS, which
is subject to a 30-day public comment period as well.

(2) A citizen inquired, at the June 13, 1991 public meeting, if EPA
has included or will include a reopener clause in the preferred
remedy.

EPA Response:

Yes. EPA provides standard reopener clauses in Superfund cleanup
agreements (Consent Decrees). The extent and nature of the reopeners
vary, depending on the specifics of the site and terms of the
agreement.

(3) The technical advisor to the Maxey Flats Concerned Citizens,
Inc. stated, at the June 13, 1991 public meeting and reiterated
during the public comment period, that cleanup funds for the site
should be sufficient to ensure that future generations can meet site
closure needs.

spo s

EPA recognizes that the adequacy of the trust fund to be established
for the MFDS remediation, monitoring and maintenance will be a very
important part of the Consent Decree and intends to fully address
trust funds issues through that process.
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(4) An attendee at the June 13, 1991 public meeting asked what will
happen if there is not enough money to maintain the site.

EPA Response:

It is difficult to assess certain factors which may influence the
availability of funds to cover future monitoring and maintenance
needs, especially for a remedy where final construction could be 100
Years or more and where monitoring and maintenance are to be carried
out in perpetuity. Such factors include interest rates, inflation,
administration of the trust fund, etc. EPA intends to draw upon
financial experts who engage in these financial issues, and the
Agency will be working closely with the Commonwealth, PRPs, and other
parties to determine what funds may be needed, how the fund will be
administered, etc. In all likelihood, details of the trust fund and
administration of this fund will be included in the Consent Decree
for the Remedial Deisgn/Remedial Action. Standard reopeners will
most likely be included to address the inherent uncertainties
associated with a long-term remediation and monitoring/maintenance
operation.

(5) The technical advisor to the Maxey Flats Concerned Citizens,
Inc. requested at the June 13, 1991 public meeting, and reiterated
during the public comment period, that EPA establish funds for
monitoring and maintenance activities, which will cover
contingencies, local road construction and repairs, inflation and
administration costs. The advisor further suggested that EPA
calculate the amount of money to be placed in the fund by using a
larger contingency factor (25%) and discount rate of 2%.

EPA Response:

Specifics of the trust fund will, in all likelihood, be spelled out
in the Consent Decree for the Remedial Design/Remedial Action to be
negotiated with the PRPs following issuance of this Record of
Decision. The discount rates used in the Feasibility Study ranged
from 4% to 10%, with 4% being the most conservative (a larger fund
would be’rxequired upfront). For purposes of alternative comparlson,
EPA used a 4% discount rate for the cost estimates provided in the
Proposed Plan for each of the seven remedial alternatives. Discount
rates and contingency factors may not reflect the actual discount
rate or contingency factor agreed upon in the Consent Decree. The
primary concern during establishment of the size of the trust fund
will be to establish a fund sufficient in size to reduce the
likelihood, to the extent practlcable, of having to seek additional
funds at a later date.
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(6) The technical advisor to the Maxey Flats Concerned Citizens,
Inc. and a local resident asked at the June 13, 1991 public meeting
several questions relating to control of the funds: they wanted to
know how the funds would be administered; the cost of administering
the funds, and who would be responsible for issuing the fund monies.
The technical advisor also asked EPA to identify the site licensees
and to state whether or not the parties responsible for the cleanup
would have immediate access to these funds.

EPA Response:

It has not yet been determined who will maintain or control the
funds. The legal mechanisms for use of funds will, however, dedicate
the fund monies for site remediation purposes only. Regardless of
who controls the fund, the money will be limited to remediation of
the site and will be inaccessible for any other use. Details of fund
administration will most likely be spelled out in the Consent Decree.

The identity of the license holder many years from now and well into
the monitoring and maintenance phase is not known at this time.
Currently, the Commonwealth of Kentucky is the site license holder.
Throughout the history of the MFDS, there existed only one other
license holder at the MFDS, that being Nuclear Engineering Company
during the period of site operation. Since 1979, the Commonwealth
has held the license to the site.

(7) The Maxey Flats Concerned Citizens, Inc. submitted the following
comments during the public comment period on the preferred remedy:

"The EPA plan does not define the term "institutional controls.*
Institutional controls should consist of the following: deed
restrictions, site security, site maintenance and monitoring and
perpetual funding. A perpetual maintenance plan should be
established for these purposes.

The deed restriction would inform potential purchasers of the site,
and the State itself, that the property had been used for the
disposal of radioactive waste and no activities were permitted that
would disturb the integrity of the cover, and monitoring and erosion
control systems. A survey plat and records of materials buried
should be filed with the Fleming County Court and the Commonwealth.

Though not stated in the EPA’s Proposed Plan, a site security fence
and the posting of signs should also continue in perpetuity. If this
is not done, the permanent cover over the site could be damaged and
the trenches could again fill with water. As pointed out earlier, it
is difficult to see how the state and federal agencliles can exercise
control over the site unless it were licensed."
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EPA Response:?

In an effort to respond to the MFCC’s concerns over the ambiguity of
institutional control activities at the MFDS, Section 10.3 of the
Record of Decision has been expanded to accommodate the MFCC’s
comments.

(8) A resident asked if EPA will compensate landowners whose
properties are in the designated buffer zone.

EPA Response:

Compensation will be offered to landowners during negotiations on the
buffer zone. The negotiating party, as well as the exact boundaries
of the buffer zone, have not yet been determined. However, land
cannot simply be taken without some kind of compensation. It is the
desire of EPA and the Commonwealth to assess the preferences of the
individual landowners and negotiate an agreement that provides fair
compensation and meets the buffer zone’s objectives of restricting
harmful activities on the hillslopes and ensuring long-term access to
the buffer zone areas for the purpose of site monitoring. EPA and
the Commonwealth will hold additional discussions with the landowners
to determine their preferences and the mechanisms for lease,
purchase, easements, land use restrictions, etc.
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F. Environmental and Public Health Concerns

(1) Two citizens requested, at the June 13, 1991 public meeting,
that EPA inform hunters in the Morehead and Flemingsburg area of the
radiocactive contaminants seeping from the MFDS, and to caution them
not to hunt in the site vicinity. They asked if EPA plans to
restrict hunting near the site or to issue a warning against eating
game obtained in the site vicinity.

EPA Response:

EPA and the Commonwealth intend to further address the concerns
regarding hunting and other activities that may be taking place on
the hillslopes adjacent to the MFDS. The risk assessment, however,
revealed that no significant risk exists from eating deer meat,
currently. The risk assessment is a dynamic, on-going process, and
the potential risk from the MFDS will be continually evaluated. EPA
may sample the deer population, or other wildlife, in the area to
confirm these findings. 1If additional findings show that the area is
not safe, EPA and the Commonwealth will inform whomever may be
affected and attempt to ensure that no one engages in activities that
could put them at risk. -

(2) A resident asked, at the June 13, 1991 public meeting, if
radionuclides will concentrate in exposed animals or will be released
from their bodies to the environment, over time.

EPA Response:

Each radionuclide has its own biological properties, which
researchers consider as part of a sophisticated and thorough process
of preparing mathematical models. Each mathematical model represents
one radionuclide, and analyzes each tissue relative to the animal
body. Some radionuclides accumulate, and others do not. Tritium,
which is the predominant radionuclide at the MFDS, does not
reconcentrate.

(3) A citizen expressed concern at the June 13, 1991 public meeting
about the Strontium-90 found at the site, stating that this
biochemical enters the food chain and already has appeared in milk
and elsewhere.

EPA Response:

The risk assessment for the MFDS modeled 16 radionuclides, including
tritium and strontium-90. Strontium-90 migrates more slowly than
tritium because strontium-90 tends to react with chemical elements in
the soil or to adhere to soil particles. Consequently, its movement
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is slowed by contact with the soil. 1In all likelihood, by the time
strontium-90 would reach a location, such as in a well, where it
could be accessible, the radioactivity would have decayed
significantly. In addition, the concentration of strontium-90 in the
leachate is much, much lower than in the case of tritium. Tritium is
still, by far, the predominant radionuclide at the MFDS.

(4) A resident commented, at the June 13, 1991 public meeting, that
she lives about two and one-~half miles from the MFDS, and that
samples of her well demonstrate that it is contaminated. Because of
her rural location, she cannot get water piped to her house, and she
has been hauling water from miles away to her home. She asked how
EPA could help her family.

EPA Response:

EPA and the Commonwealth pursued the commentor’s concerns subsequent
to the public meeting. Discussions with the resident indicated that
the contamination referred to in the comment was fecal choloform
bacterial contamination, most likely due to the source of drinking
water (hand dug well) and the presence of animal wastes in the
vicinity of the well, as reported by the Fleming County Health
Department. The Commonwealth collected and analyzed a sample of the
well water for radionuclides; the test results did not reveal the
presence of any radionuclides. The resident currently transports
drinking water from a county water line tap located approximately one
mile from the house. The resident is currently working with various
authorities to have the county water line extended to the resident’s

house.
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G. Public Involvement

(1) Representative Pete Worthington asked, at the June 13, 1991
public meeting, two related questions: 1) how carefully EPA will
consider the comments expressed at the public meeting and during the
60-day public comment period, and 2) how EPA could consider public
comments received in August 1991 carefully when the Agency plans to
make a final remedy selection in September 1991.

EPA Response:

Public comments are important to the remedy selection process, and
EPA seriously considered every comment received on the Proposed Plan
for the MFDS. Where a comment warranted a change in EPA‘s Proposed
remedy, EPA modified the remedy. For instance, commentators brought
it to the attention of the EPA that the extent to which monitoring in
the buffer zone would be performed was ambiguous, and environmental
monitoring was not included in the Proposed Plan alternatives. The
Record of Decision was revised to further specify buffer zone
monitoring and environmental sampling. These are examples of two
good comments that were received in August and subseguently
incorporated into the Record of Decision.

(2) A citizen asked, at the June 13, 1991 public meeting, if the
Risk Assessment will be available in the Administrative Record.

EPA Response:

Yes. The Risk Assessment is included in the Feasibility Study as
Appendix D. The Feasibility Study can be found in both information
repositories in the Fleming County Public Library and Rowan County
Public Library. Additionally, the Feasibility Study Report (Appendix
D included) is contained in the Administrative Record file which is
contained in both information repositories. EPA’s Addendum Report to
the FS Report is also available in the repositories and contains
additional information regarding site risk calculations and the risk
assessment.
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: CO HENS RESPO TO SIGNIFICANT CO NTS

This section provides a comprehensive response to all significant
comments on the MFDS Proposed Plan received at the public meeting
held on June 13, 1991, and during the public comment period. Some
information presented in this section elaborates with technical
detail on answers covered in Part I of this responsiveness summary.
Concerns and questions presented in this section are grouped into
seven categories.

A. RI/FS Findings

B. Risk Assessment

C. Applicable or Relevant and Appropriate Requirements (ARARs)
D. Selection of Remedy

E. Financial Concerns/Institutional Controls

F. Environmental and Public Health Concerns

G. Public Involvement

A summary of the comments and EPA’s responses to them is provided
below.

A. RI/FS Findings

(1) An attendee at the June 13, 1991 public meeting inquired about
the percentages of water infiltration to the trenches from the
lateral sources and from rain.

EPA Response:

The significant work performed by the U.S. Geological Survey (USGS),
the Commonwealth, and the PRPs indicates that approximately 70 to 80
percent or more of the infiltration to the trenches is by the
vertical route (i.e., through the trench cap). The remainder of the
infiltration is potentially coming from lateral infiltration.

EPA will continue to review the situation to determine the rate and
routes of infiltration. USGS and the Commonwealth have been
monitoring the infiltration, and'a large data base has been
developed. EPA will supplement this data base with additional
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information from the leachate extraction program, the infiltration
monitoring system, additional ground water monitoring and modelling
and will evaluate this data base, along with the Commonwealth’s
historical data base. This information will assist EPA in
determining the actual percentage of water volumes, if any, entering
the trenches from lateral recharge.

(2) U.S. Ecology submitted the following comment during the public
comment period on the preferred remedy:

"Page 7 of the Proposed Plan makes reference to surface water tritium
resulting from "atmospheric releases from the trenches". It is far
more likely that tritium contamination resulted from the operation of
the evaporator at the site."

EPA_ Response:

The Proposed Plan references atmospheric releases as a potential
source of surface water contamination observed during the Remedial
Investigation which was carried out during 1987 and 1988. The
evaporator ceased operation in April, 1986 and is, therefore, an
unlikely source of the contamination observed during the RI.
Therefore, the Proposed Plan reference is an accurate one.

(3) U.S. Ecology submitted the following comment during the public
comment period on the preferred remedy:

"In the same discussion as item 3. above [atmospheric releases
comment], the Agency seems to conclude that the migration of
radionuclides from the trenches was the result of subsidence, water
infiltration, etc. In fact, while these items might have been the
mechanism for the observed releases, mention should be made of the
fact that proper maintenance, and water management would have
precluded these occurrences. The releases should be classified as
being due in large part to totally inadequate maintenance since the
site ceased waste acceptance.”

A Res ' f:.

The wording contained in the Proposed Plan regarding radionuclide
migration is accurate to the best of EPA’s knowledge. The purpose of
this statement was to provide a description of the physical
conditions leading to the migration and not to comment on what lead
to those conditions. Therefore, the language will not be modified as
suggested by the above comment.
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B. Risk Assessment

(1) The Maxey Flats Concerned Citizens, Inc. submitted the following
comment during the public comment period on the preferred remedy:

"From radiation dose estimates, the EPA calculates the lifetime risk
to an individual. This calculation assumes a relation between
radiation dose and the number of expected cancers and genetic effects
adopted recently by the National Academy of Sciences. But this does
not reflect the range of scientific opinion on this controversial
issue. This dose-effect relationship is undergoing change due to
recent data from Japanese bomb survivors which indicate the number of
expected cancers at low radiation doses is greater than previously
understood. To take this recent data into account, the risk
estimates developed by the EPA should have a greater uncertainty
range."

EPA Response:

The comment is correct in that the risk estimates prepared by the EPA
do not address the uncertainty in the risk coefficients. However,
the risk coefficient does consider the new risk coefficients provided
in the BEIR V Report, the most recently updated report on the
biological effects of ionizing radiation, as prepared by the National
Academy of Sciences. The BEIR V Report recommends a revised risk
coefficient of 8.0E-04 lifetime risk of fatal cancer for acute
exposures in excess of 10 mrem. For protracted exposures of low LET
radiation, BEIR V recommends a dose rate reduction factor of at least
2. Accordingly, as applied to the exposures calculated in the Maxey
Flats risk assessment, a risk coefficient of approximately 4.0E-04
fatal cancers per rem is appropriate. In the Maxey Flats risk
assessment, EPA used the risk coefficient developed in support of the
Radionuclide NESHAPS of 3.92E-04 fatal cancer risk per rem of low LET
radiation. Accordingly, the approach used by EPA is in accord with
the recent BEIR V recommendations.

Though the risk assessment does not explicitly address uncertainty, a
thorough review of the uncertainty in the risk coefficient is
provided in Chapter 6 of Volume 1 of the Background Information
Document provided in support of the Radionuclide NESHAPS
(EPA/520/1-89-005, September 1989). In summary, the range for low
LET radiation is 120 to 1200 fatal cancers per rem. In other words,
if the upper bound risk coefficient were used instead of the nominal
value of 3.93E-04, the estimated risks would increase by a factor of
about 3. Alternatively, if the lower bound risk coefficient were
used, the risk estimates would décrease by about a factor of 3.
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(2) A concerned party stated at the June 13, 1991 public meeting
that no safe level exists for radioactive material and that
radiocactivity can last for 24,000 years. He suggested that the risk
assessment should inspect an area within a several-mile radius of the
site because exposed animals and birds leave droppings everywhere

EPA Response:

EPA does not concur with the comment that no safe level for
radiocactive material exists. EPA fully recognizes the half-lives of
the radionuclides present at the site and, accordingly, the remedy is
structured to provide for maintenance, monitoring and implementation
of institutional controls in perpetuity.

The Remedial Investigation involved the collection of surface water,
sediment and soil samples in off-site locations, among other pathways
and locations. Additionally, the Commonwealth has routinely
collected numerous samples from off-site locations in their efforts
to evaluate site impacts. Monitoring data indicates that radiation
levels do not exceed background values beyond 1.5 miles from the
site. RI samples from the food crop study area and off-site streams
indicate no site related contamination in the food crop soil samples,
and very low concentrations of contaminants in surface water and
stream sediment samples.

(3) The Maxey Flats Concerned Citizens, Inc. submitted the following
comment during the public comment period on the preferred remedy:

"Though the iodine doses are supposedly calculated by the PRPs, it is
curious that I-129 does not appear in the tables which must be
employed to perform these calculations. In the Risk Assessment,
I-129 does not appear in the table of transfer factors to calculate
doses from eating deer, drinking milk or eating vegetables.
Similarly, I-129 is not included in the worksheets for radionuclide
contaminant concentrations in environmental and trench media. Thus,
it is not clear how I-129 is included in the calculations.”

Res ge:

Tables D-A4 and D-A5 of the risk assessment present the ingestion and
inhalation age dependant dose conversion factors used in the analysis
for 1-129. Table D.3-12 presents I-129 travel times, and Table
D.3-13 presents Child-to-Adult Dose Ration Factors. Page D-88
presents the I-129 retardation coefficient. However, the risk
assessment does not provide a number of I-129 parameters, including
the transfer factors (page D-114) and the concentration of I-129 in
leachate used in the analysis. The values for these parameters were
provided to EPA in supporting documentation. Specifically, the PRPs
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used|values suggested by the MFCC’s technical advisor, Dr. Marvin
Resnikoff for the concentration of I-129 in waste and the following
calculational parameters:

Mo 0.115
Fm(d/L) 0.006
Ff(d/kg) 0.0029
Biv 0.02

(4) The Commonwealth, during the public comment period on the
preferred remedy, questioned the appropriateness of taking credit for
radiocactive decay. The comment also raises questions regarding the
selection of radionuclides for analysis and the impact of in-growth
of Np-237 from Am-241 on site risks.

EPA Response:

There are two conditions under which radioactive decay could be an
issue. The first is that the retardation coefficient may be smaller
than the values used, thereby resulting in shorter travel times. EPA
believes the risk assessment is responsive to this concern by using a.
range of retardation factors in the Monte Carlo analysis. As a
result, the upper bound values incorporate the possibility that lower
retardation coefficients could result in shorter transport times and
less in-transit decay. The second condition is the possibility that
due to the bathtub effect, the transport time will be very short,
resulting in essentially no in-transit decay. EPA concurs in this
latter concern (see response to comment 24 below.)

With regard to the selection of radionuclides for explicit analysis
and the in-growth of daughters, the methods used in the risk
assessment for selecting radionuclides for analysis is consistent
with EPA guidance and has captured the important radionuclides. The
fact that uranium is not explicitly addressed appears reasonable
because its inclusion would not have changed the calculated doses and
risks significantly. The models used to calculate doses provide for
the in-growth of daughters. With regard to Am-241, and its decay to
Np-237, it is important to recognize that Am-241 has a half-lifesof
433 years, and its daughter, Np-237, has a half-life of 2.1 x 10
years. As a result, even after Am~-241 decays to Np-237, which will
take several half-lives of Am-241, the activity of Np-237 will be
much smaller than that of its parent due to its much longer
half-life. Accordingly, in-growth of Np-237 is not a significant
contributor to risk, even in the long term.

.
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(5) The Maxey Flats Concerned Citizens, Inc. submitted the following
comments during the public comment period on the preferred remedy:

"Chemical hazards are inadequately evaluated in the RA. By requiring
that hazardous chemicals must be seen in the Lower Marker Bed, a
large number of hazardous chemicals present in the trench leachate
were thereby eliminated. Over time, and under No Action conditions,
these hazardous chemicals would likely move. Further, one well
pathway, where an intruder drills a well directly into a trench,
therefore does not include the full complement of hazardous
chemicals. Thus, the hazardous risk analysis is incomplete."

EPA Response:

Chemicals detected in wells screened within the Lower Nancy Member
were also used as part of the indicator chemical selection process.
EPA concurs that, over time, and under no action conditions,
chemicals would have a tendency to migrate. See EPA responses to
comments 6 through 8 below for a more complete discussion of the
evaluation of chemicals in the MFDS risk assessment.

(6) The following comment was submitted by the Maxey Flats Concerned
Citizens, Inc. during the public comment period on the preferred
remedy:

"The chemical trichloroethylene was not detected by the PRP‘s in the
Remedial Investigation We are puzzled why it was included in the
[indicator chemicals])."

EPA Response:

Trichloroethylene was detected during the Remedial Investigation in
leachate (up to 5 ppb) and in ground water (up to 100 ppb). See
Table D-A2 of Appendix D of the MFDS Feasibility Study Report.

(7) The following comment was submitted by the Maxey Flats Concerned
Citizens, Inc. during the public comment period on the preferred
remedy:

"Two chemicals which appeared in the trench leachate were eliminated
as indicators because they had no health-based criteria, according to
the PRPs: cyanide and carbon disulfide. Cyanide is a well-known
poison. Carbon disulfide can cause permanent central and peripheral
nerve damage and is a powerful CNS depressant.”
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EPA Response:

Well concentrations were compared to health based adjusted water
quality criteria or EPA reference dose values. Since these sample
locations represent minimal dilution, it is expected that the
concentrations at receptor points will be much lower. Therefore,
chemicals with concentrations under the criteria levels were
eliminated. Cyanide was eliminated from consideration in the risk
assessment since the concentrations within the Lower Marker Bed and
lower Nancy member ground water for cyanide were below health based
adjusted ambient water quality criteria or EPA reference dose

values. Furthermore, cyanide was only tentatively identified in both
the ground water and trench leachate. Tentatively identified "hits”
were not considered because, according to the Steering Committee, the
concentrations are based on a semi-quantitative analysis and are
therefore inappropriate for the quantitative assessment of public
health impacts.

Carbon disulfide was eliminated from consideration because of the
lack of health based criteria. Without any health criteria levels,
the impacts from these chemicals could not be evaluated and therefore
are not appropriate for consideration as an indicator. The Superfund
Public Health Evaluation Manual (USEPA 1986a), and its addendum of
newly revised toxicological data (August 1988) were consulted for
health based criteria.

(8) The following comment was submitted by the Maxey Flats Concerned
Citizens, Inc. during the public comment period on the preferred
remedy:

"A range of chemicals were deleted because they did not appear in the
Lower Marker Bed. In the long-term, these chemicals will probably
leach from the trenches and should be included in a comprehensive
risk analysis. Under various risk scenarios, these chemicals should
be added to the [list of indicators]."

Potential Indicator Hazardous Chemicals Found in Leachate

. acetone
benzoic acid bis(chlorothyl)ehter benzyl alcohol
xylenes 1,2 dichlorobenzene 4-methyl-2-pentanone
1,4 dichlorobenzene napthalene
2,4 dimethylphenol phenol
ethylbenzene

methylene chloride
2-methylphendl
4-methylphenol
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The chemicals in the first column are considered to be generally less
toxic than those in the second column which are less toxic than those
in the third column.

EPA Response:

One of the first steps of the risk assessment process is the
selection of indicator contaminants. Indicator contaminants are
those that may constitute the "highest risk" to the public among the
contaminants found at the site. For the MFDS risk assessment, two
sets of indicator contaminants were selected: radionuclides and
non-radionuclides. The purpose of selecting indicators is to reduce
the number of contaminants involved in the analysis to a manageable
level, while still including those contaminants that are the greatest
contributors to the overall impacts of the site. From the list of
chemical contaminants detected during the RI, a select group of 11
were selected for analysis, as was done with the radionuclides. This
practice is consistent with risk assessments conducted at all
Superfund sites.

By column, and in the order as they appear, the following discussion
presents the rationale for non-inclusion of the above-listed chemical
contaminants in the MFDS risk assessment:

Benzoic Acid - Eliminated from consideration in the risk assessment
because concentrations within the Lower Marker Bed and lower Nancy
ground water for benzoic acid were below health based adjusted
ambient water quality criteria or EPA reference dose values.

Xylenes - Eliminated from consideration in the risk assessment
because concentrations within the Lower Marker Bed and lower Nancy
ground water for xylenes were below health based adjusted ambient
water quality criteria or EPA reference dose values.

Acetone - Was not considered because it was not detected in ground
water other than tentatively identified. Tentatively identified
"hits" were not considered because, according to the Steering
Committee, the concentrations are based on a semi-quantitative
analysis and are therefore inappropriate for the quantitative
assessment of public health impacts.

Bis(chloroethyl)ether - Was not considered because it was not
detected in ground water.

1,2 dichlorobenzene - Was not considered because it was not detected
in ground water. Further, it was only tentatively identified in
trench leachate. Tentatively identified "hits" were not considered
because, according to the Steering Committee, the concentrations are
based on a semi-quantitative analysis and are therefore inappropriate
for the quantitative assessment of public health impacts.
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1,4 dichlorobenzene - Was not considered because it was not detected
in ground water. Further, it was only tentatively identified in
trench leachate. Tentatively identified "hits" were not considered
because, according to the Steering Committee, the concentrations are
based on a semi-quantitative analysis and are therefore inappropriate
for the quantitative assessment of public health impacts.

2,4 dimethylphenol - Was not considered because it was not detected
in ground water.

Ethylbenzene - Eliminated from consideration in the risk assessment
because concentrations within the Lower Marker Bed and lower Nancy
ground water for ethylbenzene were below health based adjusted
ambient water quality criteria or EPA reference dose values.

Methylene chloride ~ Was not considered because it was not detected
in ground water other than tentatively identified. Tentatively
identified "hits" were not considered because, according to the
Steering Committee, the concentrations are based on a
semi-quantitative analysis and are therefore inappropriate for the
quantitative assessment of public health impacts.

2-Methylphenol - Was not considered because it was not detected in
ground water.

4-Methylphenol -~ Was not considered because it was not detected in
ground water.

Benzyl Alcohol - Was not considered because it was not detected in
ground water.

4-Methyl-2-Pentanone - Was not considered because it was not detected
in ground water.

Napthalene - Was not considered because it was not detected in ground
water other than tentatively identified. Tentatively identified
"hits"” were not considered because, according to the Steering
Committee, the concentrations are based on a semi-quantitative
analysis and are therefore inappropriate for the quantitative
assessment of public health impacts. Additionally, concentrations
within the Lower Marker Bed and lower Nancy ground water for
napthalene were below health based adjusted ambient water quality
criteria or EPA reference dose values.

Phenol - Eliminated from consideration in the risk assessment because
concentrations within the Lower Marker Bed and lower Nancy ground
water for phenol were below health based adjusted ambient water
quality criteria or EPA reference dose values.
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Inclusion of the above-listed chemical contaminants in the MFDS risk
assessment would not have significantly increased potential site
risks. Furthermore, the selected remedy requires attainment of RCRA
ground water protection requirements as well as Kentucky and federal
drinking water standards, both of which address the presence of
chemical contaminants at the MFDS.

(9) The Technical Advisor to the Maxey Flats Concerned Citizens,
Inc. (MFCC) provided the following comment regarding the MFDS risk
assessment at the June 13, 1991 public meeting, and the MFCC
reiterated it in writing during the public comment period on the
preferred remedy:

The MFCC pointed out that the risk assessment was performed using
data gathered during the RI and that the RI was conducted under
conditions that included Commonwealth site maintenance activities.
It was the MFCC’s position that data from the RI did not reflect a
. true No Action situation and, therefore, that the risk assessment
calculations, because they are based on RI, data, are not the
conservative figures that a true No Action assessment would have
provided. The MFCC was also concerned that the risk assessment did
not adequately portray site risks because the data employed by the
PRPs did not reflect recent seep measurements by the Commonwealth
which show high levels of tritium on the east slope.

EPA _Response:

EPA’s National Contingency Plan (NCP) requires that a baseline risk
assessment be conducted at each Superfund site to assess the site
risks in the absence of any remedial actions, including maintenance
or institutional controls. Neither the NCP nor EPA guidance for
conducting RI/FS’s require that the Remedial Investigation be
conducted under a strict no action condition. It is EPA‘s belief
that the Remedial Investigation does provide a representative
characterization of the current nature and extent of site
contamination for the purposes of evaluating site risks and remedial
alternatives. The risk assessment conducted for the MFDS assumes no
action at the site, with the exception of monitoring and activities
in support: of monitoring. EPA concurs with the MFCC in that the
conditions ‘at the MFDS would be markedly different from present-day
conditions if Commonwealth site maintenance activities were to cease;
however, the risk assessment (Appendix D of the FS Report) and
Addendum thereto, fully evaluate site risks under a true no action
condition, as required by EPA’s NCP and guidance, and assume trench
overflow, erosion, and consequent contaminant concentrations.
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Appendix D of the MFDS FS Report (Risk Assessment) does not include
seep sample data obtained by the Commonwealth and EPA. This is
because EPA’s seep sample confirmation data was not available at the
time of report preparation. However, the risk assessment assumed
much higher concentrations of radionuclides in the pathways evaluated
than the concentrations actually detected in the seeps. Thus,
inclusion of this data in the risk assessment would not have
significantly altered the results of the risk assessment.

(10) The Commonwealth commented, during the public comment period on
the preferred remedy, that direct contact and ingestion of
contaminated soil outside the restricted area pathway should have
been included in the RA. In a "no action" scenario, trench leachate
will overflow and soluble and suspended radionuclides will move into
the surrounding valleys and contaminate the soil zones. Furthermore,
chelated radionuclides will alsoc be carried into these areas;
therefore, this pathway should have been included in the RA.

EPA Response:

Both the PRP’s risk assessment and EPA‘s independent analysis of the
risk assessment explicitly address the soil ingestion pathway. For
example, Table D.3-10 presents estimates of the doses to children in
the alluvial valley ingesting contaminated sediment.

The concept of the direct contact pathway is addressed in the
analysis, but not in the same way that it is addressed for chemical
contaminants. At radioactively contaminated sites, direct contact
and absorption of contaminants is not a significant pathway of
exposure, as it can be for chemical contaminants. For radioactively
contaminated sites, direct exposure to radiation is of concern and
has been included in the risk assessment.

(11) The Technical Advisor to the Maxey Flats Concerned Citizens,
Inc. provided the following comment on the MFDS risk assessment at
the June 13, 1991 public meeting on the preferred remedy, and
reiterated it in written comments by the MFCC submitted during the
public comment period on the preferred remedy:

“EPA’s use of the term "intruder", as used in the risk assessment,
implies that the site is and always will be licensed. EPA should a)
define the term "intruder", b) identify who holds the license today
and who will hold it in the future; c) establish the point of
compliance on the site rather than on the periphery of the exclusion
zone, if the site is not licenseq."

EPA Response:

a) It is true that the use of the term "intruder" in the MFDS risk
assessment arises from the status of the MFDS as a licensed sitg
under the Atomic Energy Act. However, EPA does not agree that its
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use implies that the site will always be licensed. As required by
the NCP and EPA guidance, a true no action condition must be
evaluated in the baseline risk assessment. The results of the MFDS
baseline risk assessment highlight the need for remedial action,
maintenance and monitoring activities, and institutional controls to
be funded and conducted in perpetuity. The "intruder" term broadly
encompasses residents, trespassers, and construction workers.
"Intruder"” as used in the MFDS risk assessment refers to the
following:

- A person engaged in construction activities in or near the trench
disposal area for the purpose of establishing a residence (Intruder-
Construction Scenario).

- A person engaged in the above-described scenario who realizes
that something is wrong with the location and ceases activities
(Intruder-Discovery Scenario).

- A family that establishes residency in or near the trench
disposal area. Crops and animal food-products grown on-site are
consumed (Intruder-Agricultural Scenario).

- A person that occasionally gains access to the site for
recreational purposes (hunting, exercise, etc.) (Intruder-Trespasser
Scenario).

b} Currently, the Commonwealth of Kentucky, Natural Resources and
Environmental Protection Cabinet, holds the license to the MFDS.
According to Commonwealth representatives, the MFDS should and will
always be licensed. EPA, at this time, cannot state who the specific
license-holder to the MFDS will be in the future. Moreover, EPA has
not and will not assess the likelihood of Commonwealth and NRC
failure to perform specific duties related to the MFDS.

c) The points of compliance for the various federal and state
requirements for the selected remedy are provided in Section 8.0 -
Applicable or Relevant and Appropriate Requirements of this document.
These points of compliance assume that the selected remedy is being
implemented and institutional controls are in place to prevent access
to the site. Institutional controls will be required regardless of
whether the site remains licensed. Therefore, there is no need to
condition the points of compliance on the existence of a site
license.

In the baseline risk assessment, points of compliance were not
considered; rat*’' 2r, exposure to site contam’ ants was assumed at the
location of ingestion, or inhalation, etc., irrespective of where the
selected remedy must achieve compliance.
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(12) The Maxey Flats Concerned Citizens, Inc. submitted the following
comment during the public comment period on the preferred remedy:

“"The intruder agriculture scenario assumes waste from building a home
is piled on ground which is then used for farming. But, in addition,
breaking through the permanent cover means that water would
infiltrate the trenches and the ground would become much more
contaminated than assumed in the Risk Assessment which is based

on Remedial Investigation monitoring."

Response:

The intruder agriculture scenario in the risk assessment assumes
that the waste within the trenches is actually excavated during
the construction of a house, commingled with the top 1 meter of
cover material, and spread over the area in the vicinity of the
house. As a result, the radionuclide concentrations in the soil
are assumed to be approximately 50% of the concentrations of the
radionuclides in the waste itself. This is considered to be a
conservative assumption, since it is unlikely that the
radionuclide concentration in the surface soil could exceed that
in the waste itself.

In the above comment, it is stated that water entering the
uncovered trenches and then saturating the ground with leachate
would result in higher radionuclide concentrations in the surface
soil than the values used in the risk assessment analysis. EPA
does not agree with this position. The following table presents
the radionuclide concentrations in the waste, in the leachate,

in the soil contaminated as a result of the leachate saturating
the soil, and in the soil due to commingling of the waste with
the soil. The latter concentration was used in the risk
assessment analysis.

Radio- Wastel Leachgte2 Kd Soil Mixed Soil Mixed Mo°
nuclide (Ci/m3) (Ci/m*?) in Leachgtg in WgsEe

: (Ci/m°)° (Ci/m”)
Co=-60 3.1E-03 4.0E-05 2.1 8.4E-05 1.5E-03 .013
Sr-90 7.3E-03 3.9E-05 6.9 2.7E-04 3.7E-03 5.4E-03
Cs=-137 2.7E-03 1.6E-07 160 2.6E-05 1.3E-03 6.0E~-05
Ra=-226 4.1E-04 6.8E-06 36 2.4E-04 2.1E-04 1.7E-02
Pu-238 1.5E-03 1.8E-06 510 9.2E-04 7.3E-04 1.2E-03

1. Derived from Table DA-1 of Appendix D of the FS Report

2. Derived as the product of thé waste concentration and the waste to
leachate transfer factor (Mo) on page D-65 of the Draft FS Report

3. The product of the Kd and the leachate concentration

4. Excavated waste mixed with 1 meter of top soil

5. Derived from the Retardation factors on page D-73 of the Draft FS
Report
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(13) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment during the public comment period on the preferred
remedy:

"Under the intruder scenarios, the EPA adopts assumptlons regarding
the radiocactive waste forms which are inappropriate for the waste
buried at Maxey Flats. The EPA assumes that the contact dose to
someone who digs into the trenches is limited to a 6-hour period.
This depends on the sociological assumption that Class C waste with
high dose rates is recognizable as waste and that the discoverer
would cease activity. Actually, the opposite may occur. 1If a
discoverer found radioactive tools, or stainless steel, he may
continue to explore and possibly sell tools on the open market. This
has happened at West Valley. But it is also not the case that high
dose rates will necessarily come from easily identifiable waste.

That is, Maxey Flats waste predates the 1981 regulations and
assumptions. The EPA used 10 CFR Part 61 waste classes A, B, and C
adopted in 1981, and adopted calculational assumptions that high
hazard class C waste is segregated and in solid form, even though the
Maxey Flats waste predates these regulations. All Maxey Flats waste
classes were essentially mixed."

EPA Response:

The 6 hour time period of exposure, which is assumed in the intruder
discovery scenario, is only one of the intruder exposure scenarios
addressed in the risk assessment. The risk assessment also addresses
the intruder construction scenario, which assumes 500 hours of
contact, and the intruder agriculture scenario, which assumes a
lifetime of continual contact. However, the comment is appropriate
with respect to recycle and reuse of tools and equipment. The risk
asgsessment does not address recycle scenarios due to a lack of data
regarding the levels of contamination of potentially recyclable
material. Further, such an analysis is probably not necessary, since
the agriculture scenario is likely to be limiting. Note that the
risks from the intruder agriculture scenario approach 1, and, even if
the data were available to model the recycle scenario, adding recycle
doses to the scenarios is not likely to significantly increase the
risks.

(14) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment during the public comment period on the preferred
remedy:

"The agriculture well dose, due to a well drilled at the boundary of
the exclusion area, from I-129, ranges from 147 mrem/yr median dose
equivalents to 210 mrem/yr upper bound. This is the whole body
equivalent dose and not the thyroid dose. The thyroid doses will
range from 4.9 rems/yr to 7.0 rems/yr, considerably above the
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reqgulatory limit of 0.075 rems/yr (75 mrem/yr]. We agree with the
EPA that the 75 mrem thyroid dose should be considered an ARAR. This
ARAR does not just pertain to whole body dose, but to thyroid dose as
well."

EPA Response:

EPA concurs in this comment that the dose from I-129, as calculated
by the PRPs, is the effective dose equivalent, and that the dose to
the thyroid is higher by the weighting factor, resulting in a thyroid
dose of 4.0 and 7.0 rem/yr for the average and upper bound doses,
respectively.

(15) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that the
intruder risks are underestimated because some areas of the site
contain levels of radionuclide concentrations that are higher than
the average values for the overall site presented in the risk
assessment. In addition, new information is continually being
acquired regarding the nature and behavior of the radionuclides at
the site. '

EPA_ Response:

EPA concurs with this concern. There are a number of alternative
scenarios and assumptions that could be postulated that could further
increase the possible intruder doses, such as the recycle issue
raised by Dr. Resnikoff, and the concerns expressed in the
Commonwealth’s comments. Specifically, depending on the location
on-site that is selected for building a home in the intruder
scenario, the doses could be substantially higher or lower than the
values in the risk assessment due to the variability of the
concentration of the radionuclides in different trenches at the
site. However, the purpose of calculating the intruder doses and
risks was to provide some insight into the possible magnitude of the
impacts if a person were to reside at the site at some time in the
future. EPA believes that the risk assessment does provide proper
disclosure:of this information, even though it does not fully explore
all feasible scenarios and assumptions. Further, it should be
recognized that the doses and risks presented in the risk assessment
for the agriculture intruder are for a lifetime of exposure, whereby
the individuals will at some times experience higher or lower levels
of exposure. 1In essence, the intruder exposure will reflect the
integration of the temporal and spacial variability at the site. As
a result, it is not unreasonable to use average conditions when
e~+timating lifetim= risk. As a final point, as indicated in the
comment, the calculated risks approach 1. As a result, the use of
alternative assumptions would not significantly increase the
calculated risk.
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Part of this comment also expressed concern over a statement made on
page D-31 regarding the location of a well adjacent to a trench, as
opposed to placing the well directly into the trench. 1In the
intruder scenario, the risk assessment assumes that the concentration
of radionuclides in the well water is the same as in the trench
leachate. As a result, the doses would be the same whether the well
is assumed to be in, or adjacent to, a trench.

(16) The Maxey Flats Steering Committee and U.S. Ecology submitted
the following comment during the public comment period on the
preferred remedy:

"EPA’s decision to require the inclusion of the intruder pathways to
the "no action" case studied in the RA is not justified for any
number of reasons. These include (1) the fact that the site is
licensed under the Atomic Energy Act, that Kentucky and/or the
federal government have continuing obligations to control access to
the site, and that there is no factual basis from which to conclude
that Kentucky or the federal government will repudiate these
obligations and abandon the site; (2) that EPA’s interpretation of
the "no action" case is neither required, or even supported, by the
new National Contingency Plan (NCP); and (3) that the public interest
is not served by focusing the risk assessment on entirely fictional
pathways rather than reasonable maximum risk scenarios."

EPA Response:

(a) EPA strongly disagrees with the above stated comments. On April
9, 1990, Agency revisions to the National Contingency Plan, 40 C.F.R.
300, became effective. The revised NCP and its preamble (55 Fed.
Reg. 8666, et seqg.) discuss the purpose and nature of a baseline risk
assessment. These discussions make it clear that "(t)he role of the
baseline risk assessment is to address the risk associated with a
site in the absence of any remedial action or control, includin
institutional controls” (emphasis added). Further discussions
describe the baseline assessment as "essentially an evaluation of the
no~-action alternative". (Id. at 8710-11). EPA has determined, and
the NCP indicates, that the only action allowed under a true
no-action alternative is monitoring. It is precisely this type of no
action analysis that EPA required the Steering Committee to use in
conducting the baseline risk assessment for the MFDS.

It is true that the site is currently licensed under the Atomic
Energy Act and that, as long as it is so licensed and the license is
properly enforced, the intruder scenarios are not reasonably likely
to occur. H- 2ver, whi'> the No'Action altern-*ive’s premise of site
abandonment may not be a likely scenario for the MFDS in the
immediate future, perpetual site licensing and appropriate
enforcement of a license are by no means guaranteed. Implementation
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and funding of monitoring, maintenance and institutional control will
be required in perpetuity if site risks are to be controlled. AaAny
number of factors could influence the "obligations" of the
Commonwealth or NRC related to the MFDS over the next 50, 100, 300 or
1000 years. It would not be responsible, and would not be
appropriate under CERCLA, for the EPA to assume certainty and
stability in such factors as economy, institutional memory of the
nature of the site, reqgulatory structures and obligations, funding
mechanisms, etc., all of which, and more, would be required to
preclude the site abandonment scenario. Thus, EPA firmly stands by
its decision to require a true no action baseline risk assessment of
the MFDS.

The purpose of a baseline risk assessment is to fully disclose to the
public the potential risks posed by the site under a broad range of
potential scenarios, depicting the impacts of the site over time.

The EPA would have been negligent in its obligations to the MFDS
community and remiss in carrying out its duties in accordance with
the National Contingency Plan had it not required that a true no
action analysis be made.

Based on comments received at the June 13, 1991 public meeting on the
preferred remedy (at which risk assessment conclusions were
discussed) and comments received from the community during the public
comment period on the preferred remedy, there has been no indication
that the interests of the community were ill-served by the
assumptions and conclusions of the MFDS risk assessment. It is EPA’s
belief that the community’s diligent efforts in reviewing the RI and
FS Reports and risk assessment have resulted in a reasonable and
rationale understanding within the community of the risks related to
the MFDS.

(17) The Maxey Flats Concerned Citizens, Inc. agreed, in comments
submitted during the public comment on the preferred remedy, with
EPA‘’s position that an alluvial well cannot be ruled out at some
future time.

8 H

EPA has consistently taken the position that the well water pathway
is a viable pathway for the MFDS. Residents in the vicinity of the
MFDS have, historically, used well water from the alluvium for
household purposes. Although public water is currently available to
these residents, future use of alluvial water cannot be precluded.

L3
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(18) The Commonwealth commented, during the public comment period on
the preferred remedy, that wells could be installed in the colluvium
and creek water could be used as a drinking water source during the
500 year time frame, and, as such, the risk increases.

EPA Response:

EPA concurs that a well could be placed in the alluvium, resulting in
higher doses. The EPA‘s independent analysis of the risk assessment
addressed this issue. In addition, the upper bound well water doses
provided in the risk assessment are consistent with the doses that
could occur under this scenario. Also, see response to Comment 22
below). ‘

(19) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy with
respect to the inclusion of the well water pathway in the off-site
exposure scenario:

“As the Committee has previously stated, it is highly unlikely that
anyone would construct an alluvial well having an unpredictable
supply and very poor water gquality when a public drinking water
supply is available. As a result, even if EPA continues to maintain
that this unrealistic drinking water pathway should be included in
the risk assessment, the doses from that pathway should be reduced to
account for the likelihood that a well would even be constructed,
that if constructed it would be located at exactly the point of
highest radionuclide concentrations, and that a regular daily supply
of potable water would not be obtained."

EPA Response:

As EPA has consistently maintained throughout the RI/FS, and as
reiterated to the Maxey Flats Steering Committee on numerous
occasions, the well water pathway analyzed in the risk assessment is
a reasonable, potentially complete exposure pathway for the MFDS for
the following reasons:

e It céﬂhét be assumed that the public water supply in the
immediate vicinity of the MFDS will be available to all areas of
potential use in perpetuity;

e It cannot be reasonably assumed that the current residents will
continue as the only residents in the area over periods of decades to
centuries. In the future, it is likely that additional residents
seeking rural 1li- 'ag will purchase land and build homes. It is not
unlikely that some of those residents will construct and use a
shallow well in the alluvium.
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e Residents in the area have used shallow wells in the alluvium
previously and residents of similar environments in the region
continue to rely on these types of private wells.

e Although the quality of water in the alluvial aquifers may not
be ideal, it has been used for domestic use in the past.

® Costs of connection to public supply may be an incentive to
construct a private well;

e Some people may feel a greater sense of independence by having
their own well under their control, rather than depending on a public
water supply over which they have no control.

EPA does not agree with the Steering Committee’s assessment on the
reasonableness of the well water pathway and considers the valley
alluvium to be a potential source of drinking water. A potential
source of drinking water is one which is capable of yielding a
quantity of drinking water to a well or spring sufficient for the
needs of an average family. Although all formations in the Maxey
Flats area can be considered poor aquifers, domestic water supplies
have been obtained from any one, or combination, of these
formations. In fact, there are currently residents within three
miles of the MFDS (though not in the immediate vicinity of the site)
that reportedly obtain water for domestic purposes via hand-dug wells
in the alluvium/colluvium.

Section 2.1 of the MFDS Remedial Investigation Report, prepared by
the Maxey Flats Steering Committee, contains a projection of the
population for the area within 2.5 miles of the MFDS. In 1985, this
population was estimated at 663 persons. The RI Report assumes a 15
percent increase in the population between 1985 and the year 2020,
resulting in a projected population of 767 persons within 2.5 miles
of the MFDS, an increase of 104 persons. If one assumes that an
additional 104 persons move in to the 2.5 mile radius area every 35
years, an additional 312 persons would reside in the area of concern
by the year 2090. It is not unlikely or unreasonable to assume that
a portion of these 312 additional persons could obtain water from the
alluvium within the next 100 years. Furthermore, the population
within the 2.5 mile radius area can be expected to continue to
increase during the 100 to 500 year time frame and beyond in which
radionuclides would still be present at significant concentrations
and migrating through the environment in the absence of the selected
remedy, thereby further increasing the likelihood of use of the
alluvium for drinking water purposes. For these reasons, EPA
}~lieves that the Steering Committee’s comments on the
appropriateness of the well water pathway are inappropriate and are
primarily aimed at reducing potential risks associated with the MFDS.

Finally, EPA feels that it is not appropriate to reduce the doses
from a pathway based upon the perceived likelihood of that pathway.
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(20) The Maxey Flats Concerned Citizens submitted the following
comment during the public comment periocd:

"The erosion pathway assumes only that contaminated soil in the
restricted are would be washed down the slope. A far worse
possibility under the No Action alternative is that erosion eats its
way back into the trench area and radiocactive waste itself is washed
down the hillslopes. This could happen under the No Action
alternative, if the site were not re-contoured, hold-up ponds
enlarged, and the flow reduced."

EPA_Response:

A study performed by the USGS ("Hillslope Erosion of the Maxey Flats
Radioactive Waste Disposal Site, Northeastern Kentucky," Water
Resources Investigation Report 89-4199, 1990) indicates that a period
of 35,000 to 65,000 years of erosion would be required for the slopes
to erode to the burial trenches (however, deforestation was not
assumed). Accordingly, the risk assessment did not assume the direct
transport of waste from the trenches to the alluvial plain as a
result of erosion. However, the risk assessment included an erosion
scenario that had almost the same effect. The risk assessment
assumed that leachate overflows the trenches and contaminates the
overlying soil. This soil is then transported to the alluvial plain
where it results in exposures to the local residents by a broad range
of pathways. As indicated in EPA‘’s response in Part I, Risk
Assessment, Comment 11, and in Part II, Risk Assessment - Comment 12,
the radionuclide concentrations in the eroded soil used in the
analysis are approximately 10% as close to the same concentrations as
those in the waste itself, depending on the radionuclide.

(21) The Commonwealth expressed concern, during the public comment
on the preferred remedy, that the risk assessment did not address
trench overflow and the resulting transport of radionuclides to
off-site locations.

EPA Response:

Both the EPA and the PRPs evaluated the erosion scenario which
explicitly modeled the overflow of the trenches and the transport of
the soil/water slurry down the hillslopes to the valley, where
members of the public may be exposed via a broad range of pathways.
The doses presented in Table D.3~-10 under "Brosion" reflect this
exposure scenario.

The risk assessment does not address the effects of chelation on
transport via this pathway because it would tend to reduce the
doses. Specifically, chelation would tend to keep the radionuclides
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in solution and reduce their potential to build up in the alluvial
sediment.

With regard to the surface water pathways, EPA concurs that there is
a need to address trench overflow, in addition to leachate migration
through the colluvium, since the transport times may be shorter
resulting in less in-transit radioactive decay. This issue is
discussed in greater detail in Comment 24 below.

(22) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that
leachate flow down the hillside will increase under the no action
alternative because credit for a barrier cannot be taken. 1In
addition, the increased head of water due to the bathtub effect would
increase the flow of leachate down the colluvium, thereby creating a
situation where well water of sufficient quantity can be withdrawn
from the colluvium flow with minimal dilution by overland flow or
ground water flow in the alluvial plain.

EPA concurs with this concern. In the EPA‘s independent analysis of
the risk assessment, VAM2D was used to model these scenarios. The
results reveal that a wide range of scenarios are feasible. For some
scenarios, the median ground water doses presented in the risk
assessment may be overestimated by a factor of about 7, while in
other scenarios, such as that described in the Commonwealth’s
comment, the doses may be underestimated by a factor of 10 to 50.
Though the PRP’‘s risk assessment does not explicitly address this
issue, the results for the well water pathway in Table D.3-10 give an
upper bound dose that is a factor of about 30 higher than the best
estimate doses. EPA believes that this wide range of risk indirectly
addresses this concern.

(23) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that the
erosion pathway does not address the trench overflow of soluble or
chelated radionuclides down the hillside.

onse:

This comment is correct, but requires some discussion. The erosion
pathway is designed to address the degree to which contaminated soil
may be transported off-site. Accordingly, it was not designed to

look at the amount of soluble radionuclides that may be leaving the
site via the bathtub effect. In‘the cn. 2nt analysis, radionuclides
leaving the site in soluble or chelated form are limited to leachate
leaving the bottom of the trenches. This is calculated by assuming



59 0234

Responsiveness Summary - Page 78

that, on the average, over the course of a year, 10% of the rainwater
falling onto the trench disposal area reaches the waste and the other
90% runs off or evaporates before reaching the waste. The water that
reaches the waste becomes contaminated by leaching out the more
mobile radionuclides. It is assumed that a quasi equilibrium is
established, where the radionuclide concentration in the leachate is
a constant fraction of the radionuclide concentration in the waste.
This fraction, the partition ratio (see Table D.3-~19 of the FS
Report), is an empirically determined value that reflects the actual
conditions in the trenches as best we know them. Since it was
empirically determined, the partition ratio reflects the degree to
which the radionuclides are in soluble, chelated, or colloidal form.
EPA believes, therefore, that the analysis inherently addresses the
degree to which radionuclides may be soluble or chelated.

The question then becomes, has the analysis underestimated the rate
at which radionuclides can leave the site, since it is assumed that
only 10% of the rainwater falling on the site is contaminated. 1In
theory, if all the rainfall (i.e., 100% instead of 10%) were able to
come into intimate contact with the waste, the rate at which
radionuclides would be leaving the site would increase by a factor of
10, thereby increasing the doses by a factor of 10. The
Commonwealth’s comment pertains to the possibility that this scenario
may in fact occur if extensive bathtubbing occurs. However, EPA does
not believe it is entirely appropriate to make this assumption.
Specifically, EPA believes that the assumption that, on the average,
10% of the rainfall reaches deep within the trenches is appropriate.
Further, and more importantly, the partition rations were empirically
determined under conditions where waste was in intimate contact with
the waste for long periods of time. Under different assumptions
regarding the throughput of water in the trenches, it is likely that
lower partition ratios would be observed (i.e., the additional water
would dilute the radionuclide concentration in the leachate).
Accordingly, though it is possible for the radionuclide release rate
to be somewhat higher than the values modeled in the risk assessment,
EPA believes that the judgements made regarding off-site transport
are reasonable.

Notwithstanding the above discussion, there are numerous
uncertainties in the analysis, which could increase the rate at which
radionuclides can leave the site under the no action alternative. It
is for this reason that the risk assessment includes upper bound
values. EPA believes that the surface and well water pathway
upperbound doses reflect these and other uncertainties inherent in
the analysis.
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(24) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that the
risk assessment did not consider the bathtub effect, and thereby
underestimated the doses. The main concern here, is that bathtubbing
would result in the rapid release of the radionuclides, without
in-transit decay.

EPA Response:

EPA concurs in this comment and agrees that an analysis may be needed
to determine if the well water and surface water pathway doses would
change significantly under this scenario.

In the risk assessment, the in-transit decay is assumed for the
transport of the radionuclides from the trenches to the receptor
location. The in-transit time for water is assumed to be several
years, and the transit time for many radionuclides is much longer due
. to the radionuclide binding coefficients (see Table D.3-12). For
some radionuclides, this results in substantial decay in transit. If
the radionuclides were leaving the site by bathtubbing, with minimal
contact with soil, the transit time may be significantly reduced.

EPA concurs with this concern and agrees that it may need to be
addressed in the future.

(25) The Maxey Flats Steering Committee expressed concern, through
comments submitted during the public comment period on the preferred
remedy, that the methods used by EPA to assess the doses from the
soil erosion pathway are unrealistic and misrepresent the risks. The
first reason given by the Steering Committee for this position is
that "the pathway assumes that the entire soil area on top of Maxey
Flats is contaminated at levels that are approximately the same as in
the trenches."” The Steering Committee also states that "the model
assumes that all the trenches overflow simultaneously." and, that
"the model inappropriately assumes that all of the eroded soil will
collect in small areas, rather than being distributed and washed
away." Finally, the Steering Committee states that "it is
unrealistic to assume that the alluvial plain, where erosion may
settle, could be used for farming."

EP espo :
The activity in the soil is calculated by assuming that leachate

saturates the overlying soil and an equilibrium is reached based on
the Kd for each radionuclide. The following presents the
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radionuclide concentration in soil obtained using this method for

selected important radionuclides:

'Wastel Leacha e2

Radionuclide 3 Kd Soil Mixed With Fraction
(Ci/m®) (Ci/m?) Leachate(Ci/m )3

Sr-90 7.3E-03 3.9E-05 6.9 2.7E=-04 .04

Cs=-137 2.7E-03 1.6E-07 160 2.6E-05 .01

Ra-226 4.1E-04 6.8E-06 36 2.4E-04 .6

Pu-238 1.5E-03 1.8E-06 510 9.2E-04 .6

As can be seen, for some radionuclides, the concentration in the

soil is estimated to be a very small fraction of that in the waste.
However, for radionuclides with high Kd values, the radionuclide
concentrations approach the radionuclide concentrations in the waste.
EPA believes this to be a reasonable approach to modeling this scenario,
assuming degradation of the soil cap overlying the trenches and the
commingling of leachate with the soil.

The model used is not premised on the assumption that all trenches
overflow simultaneously. The model is based on a quasi equilibrium
condition arising over a period of time, whereby eventually all

the soil at the site becomes somewhat contaminated. At some
locations, the contamination will be higher, due to the higher
levels of activity in the leachate, and at other locations, lower.
EPA believes it is reasonable to assume the average values as
calculated.

The model used in EPA‘s independent analysis of the risk assessment
assumes that the soil will be distributed over the alluvial area that
receives the runoff, i.e., those areas used in the well water pathway.
In addition, the model assumes that the activity accumulating in the
alluvial areas is also being gradually eroded away.

The purpose of the risk assessment is to disclose what the doses

may be for a broad range of scenarios. Clearly, if it were totally
unlikely that farmlng could take place at locations in the alluvial
plain, these scenarios would be deleted. However, this is not the
case. The Remedial Investigation Report, produced by the Maxey

Flats Steering Committee, includes the following statements regarding
farming activities in the immediate vicinity of the MFDS: "Four small
family farms are located within a one-half mile radius of the site.
These farms raise beef cattle, swine, goats, and sheep for meat and
sale; poultry for eggs; tobacco for sale; and hay and silage as food
for their livestock (Buffalo Trace Area Developr-nt District, 1988).
The nearest dairy farm is located within one mile of the site, and
several small dairies are located within the study radius.
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In addition to the farms, most of the local residences have small
vegetable gardens for their private use." (MFDS RI Report, page
2-9.) Clearly, assuming that the alluvial plain could be used for
farming in the future was appropriate.

(26) The Maxey Flats Concerned Citizens, Inc. submitted the
following comment during the public comment period on the preferred
remedy:

"The RA does not include a population dose assessment, only an
individual dose assessment. The population dose assessment is not
calculated by the PRPs because so few people live in the area. Since
the local streams feed into rivers which impact major population
areas, the PRPs are assuming a cut-off value for radiation dose to
the public."”

EPA Response:

The comment is correct. Theoretically, a very small but finite
amount of tritium can reach downstream rivers that are used for
drinking water purposes. However, the concentrations would be
minuscule and were not addressed in the baseline risk assessment.

(27) The Commonwealth commented, during the public comment period on
the preferred remedy, that Section 3.1.1 of Appendix D of the FS
Report, Remedial Investigation Results, does not consider
Commonwealth data revealing higher levels of radionuclides in the
vicinity of the site than those provided in the RI Report.

Regsponse:

The comment is correct in that the risk assessment did not explicitly
address these data. However, the risk assessment was not based on
measured field data, but instead was a "what if" analysis, whereby a
number of “no action" exposure scenarios were defined and then
modeled. As a result, though field measurements do not reveal
widespread contamination in the vicinity of the site, the risk
assessment made a number of conservative assumptions regarding the
offsite transport of the waste. Hence, though Carbon-14 and other
radionuclides have not been observed above administrative levels, the
models attempt to explicitly predict the concentrations of all
potentially significant radionuclides in the vicinity of the site
assuming the "no action" alternative. Note that the "No action"
alternative does not take credit for institutional controls, and
assumes that the existing cover degrades and no longer serves as a
barrier to water infiltration or‘'erosion.
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Based on this comment, there may be a need to compare the modeled
radionuclide concentrations to actual measured values during remedial
design/remedial action at the MFDS.

(28) The Commonwealth expresses concern, in comments submitted
during the public comment period on the preferred remedy, that by
grouping radionuclide movement from different formations, the doses
are underestimated.

EPA_Response:

For the purpose of modeling the total quantity of radionuclides being
leached from the trenches, the PRPs do not make a distinction in the
activity leaving the east and west trenches (see bottom of page D-23
of Appendix D). In addition, for the surface water pathways, the
PRPs assume that all the activity flows to the surface water system.
This approach is conservative, since all the activity is assumed to
be transported to the surface water. If the source term were
segregated into east and west, the quantity of radioactivity entering
a given surface water body would be lower.

For the ground water pathway, the PRPs assume that once the leachate
reaches the hillslopes, it flows down discrete channels to 8
different alluvial regions. This was done to more realistically
assess the exposures for this pathway. The PRPs described this
pathway conceptually in the following way. (see page D-26 of
Appendix D). The leachate percolates through the formations
underlying the trenches and surfaces at the hillside. The flow rate
of the water that is percolating through the trenches is
approximately 10% of the rain that falls onto the 47 acres of the
trench disposal area. This is estimated to be 2.2E+07 L/yr. The
radionuclide concentration in the leachate is assumed to be the
concentration in the waste times the partition ratio. No distinction
is made between the concentration of the radionuclides in the waste
in the east vs the west trenches. As indicated on page D-23, though
such a distinction would further improve the analysis, the data are
not available to carry the calculation to this level of detail.
Gathering the necessary data would require detailed analysis of waste
samples.

The analysis then assumes that the contaminated water discharged to
the hillside flows down the hillside via a number of drainage
channels, over and under the colluvium, and reaches the alluvial
valley where it serves as recharge to the underlying aquifer. This
water is then withdrawn and used by nearby residents. The fraction
of the leac' ‘te leaving the hillside that flc..s into each of the 8
regions is as follows:
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1 . .02 5 .05
2 .08 6 .18
3 .40 7 .18
4 .05 8 .04

In addition, a wash intercept factor is assigned to each region to
account for the fact that all of the leachate will not necessarily
reach the alluvial plain. The wash intercept factor in the 8 regions
is as follows:

1 .70 5 .10
2 .70 6 .10
3 .70 7 .10
4 .70 8 .10

The sum of the product of these factors gives the dose reduction that
is realized by using this approach.

1 .014 5 .005
2 .056 6 .018
3 .28 7 .018
4 .035 8 .004
Sum .43

If credit were not taken for channeling and the interception factor,
the doses calculated by the PRPs for the ground water pathway would
be higher by about a factor of 2.

(29) The Commonwealth expressed concern, through comments submitted
during the public comment period on the preferred remedy, that the
risk assessment does not include doses from the ingestion of creek
water.

EPA Response:

The comment is correct in that this pathway was not evaluated. EPA
believes the doses from this pathway, had it been evaluated, would be
comparable to or less than the doses from the ground water pathway.
The reason is that the radiocactivity leaving the site would be
diluted in the creek flow, which is larger than the ground water
flow.

(30) The Commonwealth, through comments submitted during the public
comment period on the preferred remedy, reemphasized the need to
correct and clarify many of the risk assessment issues.
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EPA Response:

EPA concurs that some of the above issues may require additional
analysis in the future, and some of the assumptions used in the risk
assessment may require validation with field data during remedial
design and/or remedial action.

(31) The Maxey Flats Steering Committee and U.S. Ecology commented,
during the public comment period on the preferred remedy, that the
risk assessment and the addendum report to the FS Report greatly
overstate the risks, and do not inform the public of the actual risks
at the site. The Committee stated that the risk assessment submitted
to EPA in December 1988 provides the best representation of site
risks.

EPA Response:

EPA strongly disagrees with the comments of the Committee. The
purpose of a baseline risk assessment under the Superfund process is
to evaluate the potential risks from a site should no action be taken
to mitigate or control the threats posed by the site. The final risk
assessment submitted by the Committee in April 1991, in conjunction
with EPA‘s Addendum Report to the FS Report, achieved this purpose.
The Committee’s December 1988 version of the risk assessment took
credit for 500 years of institutional controls in addition to limited
maintenance activities at the site and, therefore, did not constitute
the No Action baseline risk assessment required by the NCP and
Superfund risk assessment guidance. It was for this reason that EPA
required the Committee to undertake significant revision to its
December 1988 risk assessment.

As a part of these revisions, EPA required the Committee to include
in its analysis those pathways which the Agency determined were
reasonably likely to occur in the absence of perpetual institutional
control. The Committee was then required to calculate doses
associated with those pathways. The Addendum Report to the FS
Report, prepared by EPA, presented the risks associated with those
‘doses. While some of the risk calculations presented in the Addendum
Report to the FS Report and in the Proposed Plan are very high, EPA
made clear that these risks were based on the premise that the site
was abandoned and no institutional controls or access restrictions
were in place.

Based on the comments received from the community at the June 13,
1991 public meeting and durlng the public comment period on the
preferred r< .edy, EPA takes issué with the Steering "ommitte-~ as to
the community’s current level of understanding of pozentlal risks
associated with the site. EPA has clearly communicated to the
community on numerous occasions the current nature and extent of site



59 0241

Responsiveness Summary - Page 85

contamination and has had the Remedial Investigation Report in the
local information repositories since July 1989. In addition, the
Commonwealth has submitted site monitoring data to the local
information repositories and to the Fleming County Grand Jury which
support EPA and Commonwealth statements that the site does not
currently pose a threat to human health or the environment. With
regard to the current exposures and risks at the site, neither the
PRP risk assessment nor EPA calculations address this because the
current exposures reflect the presence of institutional controls.
However, as EPA pointed out in the Proposed Plan and at the June 13
public meeting, the conclusion to be drawn from the risk assessment
is that remedial action, maintenance, monitoring and institutional
controls must be funded and conducted at the MFDS in perpetuity due
to the significant threat to human health and the environment posed
by the site in the future should these activities not be undertaken.

It should be noted that comments submitted on behalf of the Maxey
Flats Concerned.Citizens, Inc. called for more stringent assumptions
in the risk assessment than those used by the Maxey Flats Steering
Committee.

(32) The Maxey Flats Steering Committee submitted, in a footnote to
the above comment, the following comment during the public comment
period on the preferred remedy:

"EPA’s statement on page 16 of the Addendum that the uncertainties
discussion in the Risk Assessment is subjective and represents the
Committee’s opinions and not necessarlly those of EPA is yet another
indication that EPA has required revision of the Risk Assessment not
to reasonably evaluate the risks posed by the site but to justify its
actions under CERCLA. EPA‘s own risk assessment guidance states that
the uncertainties of a risk assessment should be discussed. "Risk
Assessment Guidance for Superfund, Volume I, Human Health Evaluation
Manual (Part A),"” EPA/540/1-89/002, p. 6-47 (December 1989). By
disavowing the uncertainties discussion in the Maxey Flats risk
assessment, EPA is in essence saying that the estimates contained in
the risk assessment accurately reflect the risks posed by the site.
Such a conclusion is arbitrary and not supported by the Agency’s risk
assessment principles or those generally accepted in the scientific
community."

EPA Responsge:

EPA is well aware that the 1989 Risk Assessment guidance indicates
that risk assessments should discuss uncertainties. 1Indeed, in
discussions with the Steering Committee during the risk assessment
revision process, EPA agreed to the inclusion of an uncertainties
section in the Maxey Flats risk assessment. However, the specifics
of what that section would or should say were not addressed during
those discussions.
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The statement in the EPA’s Addendum Report was not, as the Committee
contends, a disavowal of the discussion of uncertainties in the risk
assessment. There are uncertainties associated with virtually every
risk assessment and the Maxey Flats risk assessment is no exception.
However, while, for the most part, EPA agrees with the areas of
uncertainty identified by the Committee in the uncertainties section;
the Agency does not agree with each and every conclusion or assertion
made by the Committee with respect to those uncertainties, (e.gq.,
statements by the Committee, such as those found on page D-52 and
D-53 pertaining to the Committee’s position on the well water and
intruder pathways) Rather than laboring over revisions to the
uncertainties language, the Agency decided, in the interest of a more
timely conclusion of the FS process, to allow the language to remain
and to simply add the caveat in the Addendum on which this comment is
based.

(33) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"The Committee can only speculate that the source of the
one-in-10,000 figure f{used on page 27 of the Proposed Plan] was based -
on an assumption that the preferred alternative would at least
achieve the upper bound of the target risk range contained in the
NCP. If EPA’s intent was to communicate this assumption in its
Proposed Plan, then the language chosen communicates the wrong
message."

EPA Response:

The 1 x 1074 risk (the upper bound of the target risk range of the
NCP), provided on page 27 of EPA’s Proposed Plan for the MFDS,
assumes that the combined off-site dose from air, surface water,
drinking water and soil is 25 mrem/year following site remediation.
The present combined off-site dose from the MFDS is believed to be
25 mrem/year or less. The combined off-site dose following
remediation will, most likely, be substantially less than the 25
mrem/year MFDS remediation goal, as the Committee asserts. The
Record of Decision attempts to clarify the confusion which may have
resulted from the Proposed Plan language on estimated risks following
remediation.

(34) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"Implementation of the preferred alternative will reduce any
rems'~ing risks at the site by orders of magnitvie below the 1 x

10™* value contained in the Proposed Plan. The reasons for this
conclusion are straightforward. By slmply maintaining institutional
controls at the site, the intruder scenarios would be eliminated,
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thgieby reducing the risk of even the "no action” case to around 1 x
10 by EPA’s calculation. Footnote. A more realistic assessment,
as evidenced by the December 1988 risk assessment, would result in a
"no action" risk level at least two orders of magnitude below that
calculated by EPA."

EPA Response:

EPA agrees that implemeitation of the selected remedy may reduce
risks below the 1 x 10™* value provided in the MFDS Proposed Plan.
Inclusion of institutional controls in a no action alternative is not
allowed by the NCP; therefore, engaging in a response to the
Committee’s hypothetical "simply maintaining institutional controls"
scenario serves no meaningful purpose. The December 1988 risk
assessment, referenced in the footnote to the Committee’s comment,
was deemed inadequate by EPA, the Commonwealth and the Maxey Flats
Concerned Citizens, Inc. Consequently, the risk assessment has
undergone substantial revision, resulting in the April 1991 risk
assessment which, in conjunction with EPA‘’s Addendum Report to the FS
Report, provides an adequate representation of site risks.

(35) The following comment was submitted by the Maxey Flats
Concerned Citizens, Inc. during the public comment period on the
preferred remedy:

"We recommend that:
e the trench chemicals be more fully characterized

e a full RCRA analysis be conducted, including the interaction
of chelating agents with trench chemicals, and

® RCRA be accepted as an ARAR"
EPA Response:

As stated in EPA‘s response to Comment 8 above, the inclusion of the
chemicals listed in Comment 8 in the risk assessment would not yield
significantly higher risks nor would inclusion of these contaminants,
even if, in the unlikely scenario, these chemical contaminants did
yield a significantly higher risk, alter the remedy.

For reasons discussed in Section 8.0 - Applicable or Relevant and
Approrpiate Requirements of the Record of Decision, EPA concurs with
the MFCC that RCRA should be considered an ARAR at the MFDS. Thus,
the selected remedy will be required to achieve the requirements
under RCRA that are applicable to the MFDS.
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The RCRA requirements were specifically designed for the management
of hazardous wastes. RCRA closure requirements will ensure that the
final cap is designed and constructed to minimize the need for
further maintenance and monitoring, minimize or eliminate to the
extent necessary post-remediation escape of hazardous constituents to
ground or surface water or through the atmosphere, and to protect
human health and the environment. The selected remedy’s RCRA ground
water requirements establish maximum ground water concentration
limits for metals and chemicals, which will be complied with in the
alluvium at the base of the hillslopes. The RCRA ground water
requirements also establish monitoring requirements for
non-radionuclides and corrective action if monitoring indicates
ground water concentration limits have been exceeded in the
alluvium. EPA believes the selected remedy appropriately addresses
the presence of chemicals at the MFDS via these RCRA requirements.

(36) An attendee at the June 13, 1991 public meeting commented on a
recent USGS report containing findings of high contamination levels
in monitoring wells. The attendee asked if EPA assumes that deer
will not drink this water.

EPA Response:

The USGS report presents the levels of tritium in monitoring wells at
the site that were installed beneath the ground surface, into the
underlying bedrock. The deer of the area do not have access to this
subsurface water. Ground water eventually flows through the bedrock
fractures and eventually surfaces at the soil/rock interface, or
through seeps. Precipitation, dilution, evaporation and decay of the
radionuclides affect the ground water as it migrates out of the
trench disposal area. Therefore, the highly elevated levels of
tritium detected in the USGS monitoring wells have not been detected
in surface waters outside the restricted area. These surface waters
would be the body of water accessed by the deer. Thus, the answer is
yes, EPA assumes that the deer are not drinking water containing
levels of tritium as high as that detected in the USGS monitoring
wells.
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C. Applicable or Relevant and Appropriate Requirements (ARARSs)

(1) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"The Committee does not agree that a number of the regulations
identified by EPA should be classified as ARARs. The Committee has
explained its reasons for opposing the designation of these
provisions in earlier filings with the Agency and incorporates those
discussions by reference in these comments. In particular, the
Committee does not believe that the following regqulations should be
ARARSs:

e National Emission Standards for Hazardous Air Pollutants from
DOE facilities;

e The 25 mrem/yr offsite dose standard of 10 CFR § 61.41 and
902 KAR:022, Section 18;

@ 40 CFR § 192.32(b)(2)(i) of the Uranium Mill Tailings Radiation
Control Act (UMTRCA) standards;

e Kentucky drinking water standards, 401 KAR 6:015; and

e Kentucky surface water standards for radionuclides, 401 KAR
5:031, Section 2(6)

On page 12 of the Proposed Plan and in the footnote on that page, EPA
alludes to the possible inclusion of certain RCRA regulations as
ARARs without providing any basis for such action. ...‘’Should the
Agency ultimately conclude that RCRA regulations are applicable at
the site, then it would (1) need to substantiate that conclusion in
writing, (2) describe what effect, if any, those new requirements
would have on the remedy and (3) reopen the comment period to allow
parties a meaningful opportunity to comment on the Agency’s
conclusions.’

To the extent the ARARs identified in this section of the Committee’s
‘comments would modify the preferred alternative, the Committee
believes that EPA should either waive those ARARs or accept the
Committee’s argquments and delete these requlations from the list of
ARARsS. To the extent EPA has concluded that all of the ARARs it has
identified will be met by the preferred alternative, it should
confirm this conclusion in the Record of Decision."
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EPA Response:

Per the National Contingency Plan, the lead Agency (EPA) shall
determine, in consultation with the support Agency (the Commonwealth
of Kentucky), those requirements that are applicable or relevant and
appropriate (ARARs) to the response actions at Superfund sites. The
ARARs identified in Section 8.0 of this document are the requirements
determined by EPA, in consultation with the Commonwealth, to be
applicable or relevant and appropriate to the MFDS.

The following discussion addresses each of the ARARs to which the
Committee has raised objections:

The National Emission Standards for Hazardous Air Pollutants
(NESHAPS) in 40 GCFR 61.92 are contaminant-specific, relevant and
appropriate requirements for setting emissions levels for
radionuclides remaining on-site at Maxey Flats as residual
contaminants. The NESHAPs for radionuclides in 40 CFR 61.92 states
that emissions of radionuclides to ambient air from Department of
Energy facilities shall not exceed those amounts that would cause any
member of the public to receive in any year an effective dose
equivalent of 10 mrem/year. A key purpose of the NESHAP for
radionuclides at DOE sites is to set standards based on "acceptable
risk" to the public (54 Fed. Reg. 51664, Dec. 15, 1989). This is the
same purpose for setting remediation goals at Superfund sites. Thus,
based on the factors in the 1990 NCP in 300.400(g)(2), EPA concludes
that 40 CFR 61.92 is relevant and appropriate for setting emissions
levels at Maxey Flats.

As EPA noted in its 1989 ARARs Compliance With Other Laws Manual,
although the standards of 10 CFR Part 61 are not applicable to
previously closed low-level waste disposal sites, the standards "may
be relevant and appropriate to existing CERCLA sites containing
low-level radioactive waste if the waste will be left on-site."
(CERCLA Compliance With Other Laws Manual, Part II, OSWER Directive
9234.1~-02, August 1989, at p. 5-15). EPA has determined that the 25
mrem/yr dose limit set by the NRC in 10 CFR Part 61 is relevant and
appropriate to remedial activities at the Maxey Flats Disposal Site.
The radiation protection standard of 25 mrem/year dose to the whole
body, established in 10 CFR Part 61, Section 41, and 902 KAR 100:022,
Section 18, shall be treated as a contaminant-specific ARAR and, as
such, be used as the remediation goal for overall exposure to
radionuclides after site cleanup. The MCLs/MCLGs, NESHAPs and
Kentucky Water Quality Standards are the remediation goals for their
specific media. The remediation goal for soil exposure is the
difference between the overall 25 mrem/y=ar cap and the combined
exposures predicted by the risk assessment for the ground water,
surface water and air pathways.
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The UMTRCA standard found in 40 CFR 192.12(a)(1), which applies to
remedial actions at inactive uranium processing sites, limits
radium-226 concentrations in soil to 5 pCi/g in the top 15 cm.
Radium-226 is present at the MFDS. Therefore, EPA has determined
that the referenced UMTRCA standard is relevant and appropriate for
the MFDS cleanup and is a contaminant-specific ARAR for soils at the
Maxey Flats site.

The Kentucky drinking water standards found in 401 KAR 6:015
establish maximum concentration levels for a number of inorganic,
organic, and radionuclide contaminants in public drinking water
supplies. EPA’s Groundwater Protection Strategy dictates that
Superfund remedial actions affirmatively protect all potential
sources of public water supply. The Agency has determined that the
aquifers of the MFDS area represent potential sources of water supply
and that the federal and state drinking water standards are,
therefore, relevant and appropriate at the site.

Compliance with the MCLs established in 401 KAR 6:015 and the
MCLs/MCLGs established in 40 CFR Parts 141-143 at the MFDS will be
judged beginning at the contact of the alluvium with the hillside and -
ending at the streams. (See EPA Response to Comment 26 of Part I. B.
- Risk Assessment of this Responsiveness Summary for a further
response to EPA’s position of the appropriateness of the well water
pathway.)

Kentucky’s Surface Water Standards, set out in 401 KAR 5:026 - 5:036,
set "minimum criteria applicable to all surface waters". These
criteria include specific limits on radionuclides. These standards
are applicable contaminant-specific standards for the surface water
streams (i.e., Drip Springs Hollow, No Name Hollow, and Rock Lick
Creek) surrounding the MFDS. 1In addition, to the extent that the
site contains surface waters as defined by 401 KAR 5:029 Section
1(bb), including intermittent streams with well defined banks and
beds, the surface water standards are, likewise, applicable
contaminant-specific standards. The Commonwealth has the NRC’s full
authority to regulate the land disposal of low level radiocactive
waste, and:the Commonwealth has determined that its surface water
standards are applicable to such surface waters.

For reasons addressed in Section 8.1 of this Record of Decision
(ARARs), EPA has determined that certain requirements of the Resource
Conservation and Recovery Act of 1980 (RCRA), 40 CFR Part 260, et
seqg., and corresponding Kentucky requlations (401 KAR Chapter 30, et
seq., are ARARs for the MFDS.
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The impact of RCRA requirements on the selected remedy are not
substantial. RCRA closure requirements will have to be met.
However, even prior to the determination that RCRA was applicable to
the MFDS, Alternative 5 met these closure requirements. The only
additional requirements imposed on the remedy by the RCRA
determination are the tank requirements and ground water monitoring
requirements. The Land Disposal Restrictions of 40 CFR Part 268
would have been a significant new requirement; however, as documented
in Section 8.3 of the Record of Decision, these requirements are
being waived for the remedial action on the basis that compliance
with the requirements would result in greater risk to human health
and the environment than would non-compliance.

EPA identified the major ARARs for the MFDS in the Proposed Plan
which was released to the public in June 1991 and was the subject of
a 60-day public comment period. The Agency indicated at that time
that it was considering the addition of RCRA as an ARAR for the

site. Thus, the Proposed Plan afforded the public, including the
Maxey Flats Steering Committee, an opportunity for meaningful comment
and the Agency does not intend to reopen the public comment period.

Moreover, EPA had already made the Steering Committee aware that RCRA
was being considered as a potential ARAR in November of 1990, well
before the Proposed Plan was issued. EPA kept the Steering Committee
informed of developments on the RCRA issue throughout the period
leading to this ROD. The Steering Committee was clearly afforded the
opportunity to comment on the Agency’s final determination of the
RCRA issue and took full advantage of that opportunity by submitting
the comments on what became the final RCRA ARAR determination as
Attachment 8 of the Committee’s overall comments on the Proposed
Plan.

The Committee’s comments on the RCRA issue can be summarized as
follows:

(a) That liquid scintillation vials (LSVs) are not spent
solvents and should not, therefore, be classified as listed hazardous
waste; ’

(b) That the toluene and xylene at the site could have come from
non-listed sources and, thus, RCRA should not be treated as
applicable;

(c) That even if the LSVs are listed wastes, the small quantity
generator exemption applies and the LSVs would not, therefore, be
subject to RCR™ -:gulation; and °

(d) That even if the leachate is a listed hazardous waste, it
should be delisted.
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EPA’s responses to these .comments, as previously conveyed to the
Steering Committee, are as follows:

(a) EPA disagrees with the Committee’s arguments concerning the
status of LSVs as listed wastes. It is the Agency’s position that
the scintillation fluids disposed of at the MFDS were used for their
"solvent" properties and are, in fact, listed spent solvents.

(b) When there is a known listed hazardous waste source for a
constituent found at a facility, it is not EPA’s policy to avoid RCRA
requirements by assuming that the constituent discovered came from an
unlisted source.

(c) In order to accept the Committee’s argument on the small
quantity generator exemption, EPA would have to assume that each and
every generator of LSVs disposed of at the MFDS were small quantity
generators. The Committee advances an arqument for why the Agency
should do just that. However, for that argument to succeed, the
Agency would have to assume not only that all LSVs produced by those
generators went to the MFDS, but also that those generators produced
no other hazardous wastes of any kind that would have contributed to
the total hazardous waste volume generated by them. EPA is simply
not willing to make these assumptions.

(d) EPA does not believe that delisting of the leachate is
appropriate. First, much more sampling would be necessary to
sufficiently characterize the leachate for delisting purposes.
Moreover, given the heterogeneous nature of the trenches and the
leachate contained therein, it is possible that no amount of
additional testing would suffice for this purpose. Finally, even if
it could be clearly established that all RCRA constituents in the
leachate were below health-based levels, the leachate would remain
dangerous due to its high radioactivity. Delisting of this otherwise
dangerous waste is not a route that EPA is willing to take at this
time.

(2) - ‘The Kentucky Resources Council commented, during the public
comment period on the preferred remedy, that for areas that will be
remediated by removal of contaminated soils or other material, KRS
224.877 is a state ARAR which must be respected by EPA in the
development of remedial plans. According to the Kentucky Resources
Council, the state statute provides two alternatives with respect to
clean-up standards - one, cleaning up to naturally-occurring
background; the other, allowing residual contamination provided that
the detailed assessments require@ by the statute are conducted.



5 9 0250

Responsiveness Summary - Page 94

EPA Response:

The remedy for the MFDS will not involve removal of contaminated
soils or other materials. It is a containment remedy which, by its
very nature, involves leaving wastes in place above background
levels. Moreover, it is EPA’s position that KRS 224.877, as amended,
is not an ARAR. The substantive provisions of KRS 224.877 which
could arguably be applicable or relevant and appropriate requirements
are contained in Sections 5 and 10 thereof. As described below,
neither Section meets the eligibility criteria for ARARs provided in
CERCLA or in the National Contingency Plan.

Section 5 of the Kentucky statute states that persons having
possession or control over a hazardous substance, pollutant, or
contaminant being released or who caused the release must take
"actions necessary to restore the environment to the extent
practicable and minimize the harmful effects from any release into
the air, lands or waters of the Commonwealth.” A Such restoration and
minimization merely constitute a general goal or legislative intent
about a desired outcome or condition rather than a specific cleanup
level. The statute does not contain the requirement of cleanup to
naturally occurring background levels. That requirement is an
interpretation of the statute which is not promulgated and is,
therefore, not an ARAR.

Section 10 of KRS 224.877 states that remedial actions "shall protect
human health, safety and the environment" considering certain factors
outlined therein as appropriate. Section 10 does not constitute an
ARAR because the protection obligation is not more stringent than
federal requirements for remedial actions. For example, Section
121(d) of CERCLA provides that remedial actions shall attain a degree
of cleanup which, at a minimum, assures protection of human health
and the environment. Section 121 of CERCLA, in addition to a
multitude of other federal requirements governing remedial actions,
is equivalent to or more stringent than the mandate contained in KRS
224.877(10). 1In summary, KRS 224.877 does not contain any specific,
enforceable requirements that are more stringent than provided by
federal law and thus is not an ARAR.

(3) The Maxey Flats Steering Committee, during the public comment
period on the preferred remedy, commented that the conclusion on
pages 4 and 5 of EPA’s Addendum to the FS Report, in which EPA states
that because of the seeps on the east hillslope, the site is not
presently meeting all contaminant-specific ARARs, is incorrect. The
Committee feels that EPA’‘s assumption of the point of compliance with
902 KAR 100:025, Table II at the seep location is in >rrc.t.
According to the Committee, both Kentucky regulations and the
underlying Nuclear Regulatory Commission (NRC) regulations reveal
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that the correct point of compliance is the site property boundary.
According to the Committee, had EPA focused the proper point of
compliance, it would have reached an opposite conclusion. In the
Committee’s opinion, the seeps are in a "controlled area”, not an
"unrestricted" one, since the seeps are within the site property
boundary where the Commonwealth of Kentucky can limit the public’s
access. Consequently, the Committee feels that to determine if
releases from the seeps cause the Table II requirements to be
exceeded it is necessary to determine if those limits are being
exceeded at the site boundary. Additionally, the Committee stated
that the statement in the Addendum is not supported by the data and
that it should be modified or deleted.

EPA Response:

By way of definitional interpretations, the Committee seeks to have
the area outside the MFDS Restricted Area considered as a "controlled
area" rather than an "unrestricted" area. The Committee fails to
support its interpretation that the area is a "controlled"” area with
any facts demonstrating that the public cannot access the seeps. The
Committee cannot provide these facts because there are currently no
controls in place to limit access to the seeps. The only deterrent
to public access at the MFDS is the fence which encloses the 47-acre
Restricted Area and the presence of on-site Commonwealth and
contractor personnel. There currently is no fence around the entire
280 acres which comprises the MFDS. The Kentucky Cabinet for Human
Resources (CHR), which is the authority responsible for administering
the Kentucky regulations in question, does not agree with the
Committee’s interpretations. It is the CHR’s position that the
access to the MFDS, other than the Restricted Area, is neither
limited nor controlled and that the seeps of the east hillslope are,
in fact, located in the unrestricted area of the MFDS. For the
reasons stated herein, no change has been made to the statement that
the MFDS is not presently meeting the contaminant-specific
requirements of 902 KAR 100:025, Table II.

(4) U.S. Bcology submitted the following comment during the public
comment period on the preferred remedy:

"With respect to the point of compliance for the ARARs included in
the Proposed Plan, EPA is unclear. The statement that for Drinking
Water Standards - "the point of compliance for these standards begins
at the contact of the alluvium with the hillside and ending (sic) at
the streams; compliance will be based on samples taken in the _
alluvium” is confusing at best. First of all, a "point’ can’t begin
somewhere and end somewhere else, a point is a point and is specific
to a particular place where a sample will be taken. And then, at ine
end of the EPA statement, it is said that the PRP’s will be taking
samples for the determination of compliance with drinking water
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samples from the alluvium. Alluvium is not water, and so it is hard
to understand just what is meant. The confusion could be eliminated
if EPA would specify that compliance must be demonstrated at a point
where water exists, is uncontrolled, and may be drunk. That would
seem to be samples of water in the streams, as they exit the site
boundaries."

EPA Response:

The term "point of compliance" is a term of art, a term widely used
by requlators and the regulated community. Point of compliance
refers to the location at which standards must be achieved. For the
MFDS, the point of compliance for drinking water standards begins at
the contact of the alluvium with the hillsides and is illustrated in
Figure 15 of the Record of Decision. As illustrated in this figure,
the point of compliance is more of a boundary at the base of the MFDS
hillsides where the standards must be achieved.

It has not been determined at this stage of the remediation process
who will be implementing the remedy. EPA, in its Proposed Plan, did
not state or infer that the PRP‘s will be taking samples from the
alluvium as alleged in the above comment. Alluvium is a general term
for deposits laid down by surface water flow, which includes
sediments laid down in river beds, flood plains, lakes, fans at the
foot of mountains or hills, and estuaries. Samples from the alluvium
or in the alluvium refers to samples of water extracted from the
alluvium and not samples of the alluvium itself. EPA reaffirms its
position that compliance with drinking water standards will be based
on ground water samples from the alluvium.

(5) The Maxey Flats Steering Committee, during the public comment
period on the preferred remedy, commented that, while EPA would
require the purchase of the buffer zone and would place control over
the properties in the Commonwealth of Kentucky’s hands, EPA would act
as though these purchases did not change the current site boundaries
and hence the location at which compliance with the contaminant-
specific ARARs would need to be demonstrated after the completion of
the remediation. The Committee states that EPA’s position on this
issue is neither supported by the facts nor the relevant regulations
and should accordingly be modified. According to the Committee, EPA
is not free to identify ARARs and then apply them in situations where
they have no relevance. 1In closlng, the Committee argues that, while
purchase of a buffer zone makes since at Maxey Flats, EPA’s attempt
to exclude that zone from the site property boundary does not.
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EPA Response:

The selected remedy spec1f1es the procurement of a buffer zone for
the purposes of ensuring long-term access to areas necessary for
monltorlng remedy performance and compliance and to protect the
hlllslopes from activities that may be detrimental to the long-term
integrity of the remedy. The buffer zone is not being purchased for
the purpose of extending the site boundaries so that ARARs can more
easily be achieved.

The Committee places the argument of no "assumed exposures" to the
public (within the buffer zone) on the premise of Commonwealth
ownership and Commonwealth "control" of buffer zone properties,
neither of which is prescribed by the selected remedy, and neither of
which can be assumed with any degree of certainty at this time.
Private party ownership within the buffer zone cannot be precluded at
this time. Although Commonwealth ownership of buffer zone properties
may make the most sense at this early point in the process, it cannot
be assumed to be a certainty, as the Committee acknowledged in its
comment. Buffer zone procurement may include property purchases, but
it is not unreasonable to assume that procurement might also include
easements and/or land use restrictions. Even if the property were
all owned by the Commonwealth, or some other entity associated with
remediation of the site, unless the entire buffer zone and the entire
area of the MFDS were fenced, "control" over access to the buffer
zone properties would be very limited.

It should also be noted that compliance with the standards set out in
the NESHAPS and in 902 KAR 100:022, Section 18, is judged, not at the
site boundary as described for Superfund purposes, but, rather, at
the boundary of the property licensed for radioactive waste disposal
pursuant to the Atomic Energy Act. Moreover, compliance with the
standard for overall exposure to radiation set forth in 10 CFR Part
20 is judged at the boundary of the restricted area. Commonwealth
ownership of buffer zone properties would not, in and of itself,
extend either of these boundaries. A modification or amendment to
the site license would be required for such extensions. Neither the
Commonwealth nor EPA consider such an amendment or modification
necessary or appropriate.

Furthermore, it is EPA‘s responsibility to set the points of
compliance at Superfund sites in a way that it deems protective of
human health and the environment. It is EPA‘s determination that
extending the points of compliance beyond the currently existing site
property boundary would not be protectxve of human health and the
environment,
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D. Selection of Remedy

(1) A resident expressed satisfaction, during the June 13 public
meeting on the preferred remedy, that EPA, the Commonwealth, and the
PRPs are making progress toward remediation of the MFDS.

EPA _Response:

EPA appreciates the support of the community and concurs with the
commentator that a technical consensus on the remedy is needed for
site remediation to proceed.

(2) The Maxey Flats Concerned Citizens, Inc. (MFCC) provided the
following opinions on the remedial alternative options at the June
13, 1991 public meeting on the preferred remedy, and reiterated their
position in comments submitted during the public comment period:

(a) The MFCC strongly opposed the dynamic compaction technology
(included in Alternatives 4, 10, and 17). The MFCC cited potential
rupture of waste containers within the trenches, and potential
enhanced migration of contaminants through the underlying bedrock
fractures. Additionally, surface contamination and worker exposures
were concerns of the MFCC with respect to the dynamic compaction
technology.

(b) The MFCC does not prefer the grouting technology (included in
Alternative 11) at the MFDS due to concern over the potential for
release of contaminants via container puncture when the lances used
to insert the grout are injected into the trenches. Also, the MFCC
expressed concern over the inability of the technology to fill voids
within the trenches.

(c) The MFCC supported the natural stabilization technology and
Alternative 5, with modifications. (See Comment 13 below).

EP esponse:

As presented in Section 9.0 of the Record of Decision, neither the
dynamic compaction alternatives nor the grouting alternative
represented the best balance of the nine criteria used to evaluate
remedial alternatives under the Superfund program.

(3) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"On page 3 of the Addendum and in several comments on prior versions
of the FS Report, EPA has suggested that the closure of the Maxey
Flats site is occurring solely as a result of EPA‘s actions under
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CERCLA. This suggestion ignores the factual realities of the site.
Maxey Flats is licensed and was operated as a low-level radioactive
waste site. As indictated by the risk assessment, the risks posed by
the site are related to the radiation that is present at the site.

As a result, closure activities should be governed by regulations
established pursuant to the Atomic Enerqgy Authority Act. The passage
of CERCLA does not change this regulatory reality nor the factual
reality that the site remains a licensed low-level radiocactive waste
site." ’

EPA Response:

The status of the MFDS as a licensed low-level radioactive waste
disposal facility necessarily influenced this Record of Decision to a
great degree because many of the Kentucky and NRC regulations
governing closure of low-level radioactive waste disposal sites
constitute ARARs with which CERCLA Section 121(d)(2) requires the
remedial action to comply. Nevertheless the fact remains that this
Record of Decision addresses remediation of the MFDS under the
authority of CERCLA and not the closure of the site under the
authority of regulations promulgated pursuant to the Atomic Energy
Act (AEA).

Pursuant to CERCLA Section 104, EPA is authorized and obligated to
provide remedial action to address any release or threatening release
of hazardous substances where the Agency believes the action is
necessary to protect human health and the environment. EPA has
determined that the protection of human health and the environment
requires that the release and threatened release of radionuclide and
chemical contaminants from the MFDS be addressed by the remedial
action selected herein.

EPA simply does not agree with the implication in the Committee’s
comment that because closure pursuant to AEA regqulations would be
appropriate for this site, the remedial authority of CERCLA is
somehow preempted.

(4) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"It should be stressed [in the Proposed Plan] the Commonwealth does
not endorse Alternative 5 but has determined it represents a starting
point for remediation of the site. The Commonwealth’s Closure Plan
submitted to USEPA differed in a number of respects to Alternative 5
as proposed in the Feasibility Study."
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EPA Response:

EPA recognizes the concerns of all parties involved, i.e., the
Commonwealth, the PRPs, the community, as well as those of EPA
itself. EPA believes that the selected remedy provides the best
balance of the criteria used to evaluate remedies under the Superfund
program, while maintaining the necessary flexibility to accommodate
uncertainties and concerns expressed by the various parties. It
should be noted here that the selected remedy is not identical to
Alternative 5 as presented in the Feasibility Study Report. EPA has
the discretion to structure and modify the preferred alternative
based upon a variety of factors including state and community
acceptance and has done so in the ROD.

(5) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"The Commonwealth’s Closure Plan indicated the plastic membrane
should be covered by a drainage layer, geotextile and a soil cover
with vegetation to prevent erosion. The Commonwealth has concluded
this cap may be necessary to prevent erosion of the natural drainage
channels."

EPA Response:

EPA recognizes the Commonwealth’s concerns in the Record of Decision
by not precluding the Commonwealth’s preferred design for the initial
cap. If surface water runoff cannot be effectively controlled (i.e.,
rates of erosion are unacceptable) during the Interim Maintenance
Period, the five year reviews, or at any point between the five year
review, necessary modifications to the initial cap design will be
made. Such changes could include design components that the
Commonwealth has advanced to EPA.

(6) U.S. Ecology submitted the following comment during the public
comment period on the preferred remedy:

"In the discussion of Alternative 5, the chosen alternative, EPA
mentions the possibility of including "a north cutoff wall or a
cutoff wall which encircles the trenches." 1In the RI/FS studies, a
north cutoff wall was to be considered only if the results of further
ground water analysis and modeling during the detailed engineering
design phase of the project so warranted. EPA should state this, and
reference to a cutoff wall encircling the trenches should be
deleted."” .
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EPA_ Response:

Due to the uncertainties of hydrogeologlc flow at the MFDS, and
uncertainties regardlng the impact of the leachate extraction program
on such flow conditions, the necessity, location, type, and depth of
cutoff wall will be determined by analyzing data obtained from a
number of sources lncludlng trench leachate extraction data,
historical monitoring data, infiltration monitoring data, modeling,
etc. Using a statistical approach to the decision should be an
effective method in determining the necessity and type of cutoff wall
utilized. The design phase will likely be too early in the process to
make these determinations since data will need to be obtained and
analyzed after vertical infiltration control measures have been
implemented.

(7) Representative Pete Worthington, of the Kentucky House of
Representatives, submitted the following comment during the public
comment period on the preferred remedy:

"I am very pleased to see the adoption of Kentucky’s recommendation
for natural subsidence as the preferred option. As you know, the
dynamic compaction and the grouting option would have caused extreme
exposures to the accelerated releases of radioactive materials. I am
requesting that the Record of Decision reflect these exposures caused
by breaching the integrity of canisters in the trenches and the
potential fracturing of shale geology. The books must be closed
forever on any consideration of these alternatives to dealing with
subsidence in the trenches.”

EPA Response:

Section 9.0 - Summary of the Comparative Analysis of Alternatives, of
the Record of Decision, reflects the concerns of the commentator.

(8) The Maxey Flats Steering Committee representative commented, at
the June 13, 1991 public meeting, that the Committee is pleased that
EPA, the Commonwealth, and the PRPs agree on a preferred remedy, and
- that the community members indicated their satisfaction with the
proposed remedy. He also expressed hope that all parties will move
forward quickly and responsibly to reach a Record of Decision (ROD)
and to continue negotiations with the PRPs.

EPA_Response:
EPA appreciates the support of the Committee and concurs that a
t ‘'.nical consensus on the remedy is necessary for remediation to

proceed in a timely fashion.
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(9) A concerned party stated, at the June 13, 1991 public meeting on
the preferred remedy, his belief that no type of containment remedy
will effectively remediate the MFDS. BHe suggested that the only
solution for the site is to excavate the site waste and contaminated
soils, place them in containers, and send them to outer space.

EPA Response:

The vertical infiltration barrier (trench cap) and lateral
infiltration barrier (horizontal flow barrier) components of the
selected remedy, as well as the erosion control measures, leachate
extraction and solidification measures, monitoring and maintenance
activities, and engineering and institutional control components of
the selected remedy are based on reliable and proven technologies.
These features are designed to effectively isolate the radioactive
contaminants at the site in perpetuity. Additionally, five year
reviews will be performed to ensure the remedy’s compliance with
Federal and State requirements and to ensure that the remedy
continues to provide protection of human health and the environment.
Institutional controls, maintenance and monitoring will be in place
in perpetuity and a trust fund will be established to fund these
activities in perpetuity.

Waste disposal in outer space is not a proven and reliable, feasible,
cost-effective alternative. Although disposal in outer space was not
specifically evaluated during the Feasibility Study process, it can
be safely assumed that this proposal would not provide the best
balance of the nine Superfund criteria used to select remedies;
specifically, the Short-Term Effectiveness, Implementability, Overall
Protection of Human Health and the Environment, State Acceptance,
Community Acceptance, and Cost criteria would not lend support to
selection of this alternative.

(10) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

*Rates of subsidence will be difficult to determine, and may be
slower than expected. Therefore, 35 years appears to be an
underestimation of the time period required for subsidence.
Alternative 5 as described in the Feasibility Study does not have a
cutoff wall which encircles the trenches. The Commonwealth believes
a North Cutoff wall will be insufficient to prevent horizontal flow
into the trenches.

The Commonwealth in its Closure Plan suggested a cutoff wall which
was different than the two proposed in the Feasibility Study."
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EPA Response:

EPA concurs that there is uncertainty with regard to the period of
natural subsidence prior to installation of the final cap.
Accordingly, the Feasibility Study was revised and the Proposed Plan
and Record of Decision reflect the Commonwealth’s estimate of 100
years as an estimate of the period of natural subsidence.

EPA also concurs that there is enough uncertainty with regard to the
hydrogeological flow conditions at the MFDS to warrant flexibility in
this component of the selected remedy. Accordingly, Section 10.2 of
the Record of Decision discusses two types of horizontal flow
barriers, the North Cutoff Wall and the Lateral Drain/Cutoff Wwall,
but acknowledges that another type of flow barrier may be used if it
is determined that a flow barrier is necessary.

(11) An attendee at the June 13, 1991 public meeting asked how EPA
will control the increased water velocity in the existing site
drainage channels.

EPA Respcnse:?

The remedy will include examination of the existing drainage
channels, improvements to them as needed, and possibly adding
channels to regulate the flow from the site. Added drainage channels
would ensure that most of the runoff would not flow through one
structure. The remedy design also may enlarge the retention ponds to
control water volume. Currently, the east drainage retention pond
handles approximately 60 to 70 percent of the runoff, and this runoff
must be distributed through the other natural channels at the site.
If the cap can be integrated into the areas natural drainage system
properly, erosion runoff can be effectively controlled.

(12) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"The plan for erosion control is quite sketchy. The final detailed
plan will have to absolutely assure the protection against the
exposure to the opening of any new release pathways over the entire
life of the closure time for the site.”

EPA Response:

As detailed in Sections 10.1 through 10.3 of the Record of Decision,
erosion control will be one of the principal design considerations.
The design of the initial cap -'*11 be based in large part on the
ability to prevent or mitigate to the extent practicable
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hillslope/drainage channel erosion and prevent downslope flooding.
Erosion monitoring is planned to be an integral part of the site
monitoring program. Surface water control systems maintenance is an
integral part of the overall site maintenance plan. A number of
surface water control improvements are included in the selected
remedy.

(13) The Maxey Flats Concerned Citizens, Inc. (MFCC) expressed the
following concerns, at the June 13, 1991 public meeting and during
the public comment period on the preferred remedy:

(a) Concern over the effect of elements (sun, wind, cold) on the
initial cap synthetic liner if not protected. Additionally, concern
was expressed over the potential for surface water runoff to erode
hillslopes and flood downslope areas if a soil cover over the
synthetic liner was not used in the initial cap design;

(b) Concern . over the lack of threshold criteria for installing a
horizontal ground water flow barrier. The question was asked: How
much leachate would have to enter the trenches to trigger
installation of a barrier? Further, the MFCC inquired about the plan
to extract and treat the leachate if it forms in the trenches after
being pumped dry;

(c) With regard to erosion, the MFCC suggested that water management
systems, including larger ponds to meter the flow, are needed to
retard erosion. The MFCC is also concerned that rock rip-rap will
not be an effective erosion control and stressed that it is critical
that a monitoring and maintenance program be able to detect and
repair hillslope damage and that funding for this repair be continued
in perpetuity;

(d) The MFCC supported EPA and Kentucky in the need to acquire a
buffer zone adjacent to the MFDS. The MFCC suggested that if some
landowners are reluctant to sell at this time, that the EPA be
flexible and consider allowing local landowners the option of
lifetime lease rights, with conditions placed on the lease. It was
also suggested that the lease should not be transferable.

(e) Concern that the site monitoring and maintenance program and who
should pay for these activities is not well defined. The MFCC
requested that EPA require monitoring for radionuclides and hazardous
chemicals of the following:
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personnel

air

gamma dose
surface water
soil pore water
vegetation
trench leachate
erosion

(f) The MFCC also expressed a desire for the following:

- Testing of sump leachate water levels for the first 100 years
(to determine if trench recharge is occurring);

- Testing of radionuclide concentrations, ground water, soil
contaminants on hillsides, surface water, air, trench
stabilization, erosion parameters, silting;

- Installation of surface monuments to notify persons that
hazardous chemicals and radiocactive waste are disposed on-site;

- Inspection of the trench cap, during the first 100 years, for
cracking and subsidence;

- Use of settlement plates and slope inclinometers to determine
vertical movements and tilt.

EPA Response:

(a) The selected remedy provides for the installation of a synthetic
liner on top of a clay layer over the trench disposal area as an
interim cover while the trench contents subside naturally. EPA has
not precluded other options for the interim cover, such as placing a
soil cover over the synthetic liner, which would slow the rate of
surface water runoff and reduce the potential for site erosion.

Erosion control will be used as one of the principal criteria in
approving the interim cover design. A soil layer over the synthetic
liner adds to the difficulty in backfilling subsided areas during the
Interim Maintenance Period. Each subsided area would require
excavation of the soil, removal of a section of a synthetic drainage
layer to get to the synthetic liner, and removal of a section of the
synthetic liner before the subsided area could be backfilled. Should
the design not provide a reasonable degree of assurance that rates of
erosion will be adequately controlled, other interim cover options
will b~ evaluated and employ+?. °*‘Furthermore, the five year reviews
that will be performed following remedial action initiation, will
specifically address erosion and the ability of the interim cover to
adequately address erosion and infiltration.
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Synthetic liners are being used worldwide, in conditions more severe
than that of the Maxey Flats area. Therefore, there are
manufacturers that produce and warrant synthetic liners to withstand
various environmental effects. The liner employed at the MFDS will
be required to withstand degrading environmental forces for the
specified duration of the cover.

(b) Currently, not enough information is available to assess the
need for a horizontal flow barrier. Further ground water modeling
data, monitoring data, leachate extraction data, historical
Commonwealth monitoring data, and other information will be used
during remediation to assess the need for a horizontal flow barrier
and, if needed, the location, depth and type of barrier to be
installed. At this time, specific numeric criteria have not been
established to be used in the decision on the necessity of the
barrier. Rather, it is viewed as preferable to conduct a statistical
analysis, using the afore-mentioned information that will be
collected and analyzed, to assess the need for a horizontal flow
barrier. If the statistical analysis concludes that infiltration of
the trenches is occurring, a barrier will be constructed. Assigning
a numeric infiltration criteria at this juncture could preclude
installation of a horizontal flow barrier at some point when in fact
one may be necessary.

Should significant trench recharge occur at some point after the
trenches are pumped dry, Section 10.2 of the Selected Remedy portion
of the Record of Decision specifies that the leachate be pumped,
treated and disposed on-site in new disposal trenches.

(c) Section 10.1 - Initial Closure Period, of the Record of
Decision, describes the surface water control features anticipated
for the selected remedy. These features include improvements to
existing drainage channels, use of additional, natural drainage
channels, as needed, use of rock rip-rap and gabions, if found to be
effective, and increasing the volume of the water retention ponds.
EPA and the Commonwealth view the surface water control features to
be a critical component of the selected remedy. Downslope flooding
and increased rates of hillslope erosion are unacceptable; the
initial closure period will focus on the best practicable means
available to effectively mitigate potential erosion and downslope
flooding.

Sections 10.1 and 10.2 of the Record of Decision specifically address
site monitoring and maintenance of erosion control features.

(d) EPA concurs with the MF”"'s’'comment on maintaining flexibility
in the buffer zone acquisition. EPA views flexibility in the
negotiations as the key to successful resolution of the negotiations.
Protection of the hillslopes from detrimental activities which may
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affect the integrity of the remedy, and access to areas adjacent to
the MFDS for the purpose of assessing remedy compliance and
performance are essential to the selected remedy.

(e) In an effort to respond to the MFCC’s concern regarding the
elements of the monitoring and maintenance program at the MFDS,
Sections 10.1 and 10.2 of the Record of Decision were expanded to
further define the types of monitoring and maintenance planned for
the MFDS. It is anticipated that monitoring of those items listed in
the MFCC’s comment will be performed. Both radionuclides and
hazardous constituent testing will be performed, as specified in
Section 10.1. Funding details are rarely available at this juncture;
it would be premature to specify the entity who will pay for the
remedy. It is anticipated that those details will be resolved
during, or as a result of, subsequent negotiations with PRPs on the
implementation of Remedial Design/Remedial Action.

(£) All of these tasks are included in the selected remedy. The
Record of Decision specifies performance of these tasks in Sections
10.1 through 10.3.

(14) The Maxey Flats Concerned Citizens, Inc. (MFCC) submitted the
following comment during the public comment period on the preferred
remedy:

"Because of the expected heavy road traffic, we recommend that the
PRP’s finance local highway construction and repair. The PRP’s
suggest only discussions with Fleming County officials. We also
suggest that the EPA give preference to hiring local people for the
remediation project.”

EPA Response:

In response to the MFCC'’s concerns over potential road damage during
site remediation, Section 10.1 of the Record of Decision was expanded
to further specify that "Should it be determined that site activities
are having a detrimental effect on County Road 1895, the
authority(ies) responsible for remediation of the MFDS will be
responsible for funding such repairs." EPA concurs that if road
conditions deteriorate as a result of MFDS remediation, that road
repairs be funded and implemented by those responsible for
remediation. However, at this juncture, the PRP’s have not agreed to
fund and conduct the remedy; therefore, EPA cannot specify that the
PRPs pay for road repairs.

At this stage, th~ identity of the authority(ies) implementing the
remedy has not been determined. However, it is reasonable to assume
that some local people will be hired by the authority(ies) during
various phases of the remediation project and that the remediation
will tend to have a positive effect ‘'on the local economy.
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(15) The Kentucky Resources Council submitted the following comment
during the public comment period on the preferred remedy:

The establishment of buffer zones is supported; however, the Council
is concerned that within the buffer zone, monitoring must be
conducted for water discharged into ephemeral and intermittent stream
channels, and for seeps occurring within the area.

EPA Response:

In Response to the Council’s concerns over buffer zone monitoring,
Section 10.1 of the Record of Decision was expanded to clarify that
site monitoring activities will include areas within the Buffer Zone.

(16) The Maxey Flats Steering Committee submitted the following
comment during the public comment period on the preferred remedy:

"On page 13 of the Proposed Plan, EPA lists four objectives for any
remedial alternative. The last of these, "address site concerns at
the community, state and federal levels,” is not a technical
objective at all and furthermore, has not plainly defined limits.
Accordingly, it should not be an objective for the remedial action
since it provides a blank check for modifying the preferred
alternative."

EPA_ Response:

The Committee is correct in that "addressing site concerns" is not a
technical objective and has not plainly defined limits. Accordingly,
this remedial objective was dropped formally from the Record of
Decision. EPA feels, however, that community, state and federal
concerns should be recognized and addressed as appropriate. EPA
believes that the public participation aspect of the remedy selection
process has been very effective in communicating community and state
concerns with regard to the selected remedy, and EPA intends to
continue to respond to their concerns throughout remedy
implementation. Moreover, these objectives have been stated in more
specific terms in the selected remedy portion of the Record of
Decision.

(17) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

*Since the RI did not detect major contamination on the east
hillside, all analysis of future monitoring well locations must be
based on the Commonwealth’s data.base for this area. Modeling of the
fractured flow at M.DS will provide little useful information;
therefore, location of new wells should be based on historical and RI
data."
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EPA Response:

EPA recognizes the extent to which the Commonwealth has compiled
monitoring data for the MFDS and, as specified in the Record of
Decision - Section 10.1, intends to utilize this information.
However, EPA does not feel it is appropriate to preclude modeling as
a tool at this point.

(18) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"Sumps must remain open for monitoring of potential entry of water
into the trenches subsequent to remediation. The Commonwealth’s
present leachate level database must be utilized to evaluate present
and future infiltration.

The E-wells and similar wells inside the restricted area should be
sealed. However, the UE, UF, UG and UK wells installed by the USGS
and monitored by the Commonwealth should be utilized to evaluate
future contaminant migration."

EPA Response:

EPA concurs with the Commonwealth’s concern over utilizing existing
wells and sumps and the Commonwealth’s database to evaluate present
and future infiltration. Accordingly, Sections 10.1 and 10.2 specify
use of the Commonwealth’s historical information in evaluating
infiltration, and specifies that those wells and sumps necessary for
infiltration monitoring will remain open.

(19) U.S. Ecology submitted the following comments during the public
comment period on the preferred remedy:

*(a) The geophysical survey should only be run on the outer
perimeter of the site to identify outer cell boundaries. The center
of the site will be covered with a continuous cap.

(b) There is no need for monitoring wells at the base of the hill in
the surrounding stream alluvium.

(c¢) Final engineering design of the facility should determine the
thickness of the cap for interim closure, and should be used to
determine the size of the cap. The FS includes a 35 to 40 acre cap,
where as the Proposed Plan indicates from 40 to 50 acres.”
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EPA Response:

(a) Details of the geophysical site survey will be determined during
the design phase. EPA is not in a position at this time to preclude
certain areas from the survey.

(b) EPA strongly disagrees with this comment.

(C) Final engineering design will further define a number of the
stated remedy components, including cap thickness and extent. EPA
reaffirms its position as outlined in the Proposed Plan that the cap
could encompass 40 to 50 acres.

(20) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"The interim trench site cover boundary must be better defined in the
record of decision document. It is to cover the entire boundary of
the current security fenced area plus some outside area to the edge
of the hillslopes. It is critical that the maximum area be covered
with no opening in the cover. This will minimize the exposure to
lateral migration of water into the trenches and reduce the chances
for having to install a barrier wall. The barrier wall design will
be expensive and have exposures to not completely controlling any
lateral migration."

EPA_ Response:

The areal extent of the interim trench cover can best be determined
during the remedial design phase of the project, utilizing such
information as geophysical survey data which will aid in defining the
outer boundaries of the disposal cells and ground water modeling (in
conjunction with evaluation of historical monitoring data) to aid in
establishing the extent to which the cap can prevent infiltration
into the trenches. EPA agrees that it is very important to cover the
disposal area to the maximum extent necessary to prevent
infiltration. Accordingly, the Proposed Plan and Record of Decision
reflect a cap size ranging from 40 to 50 acres, as opposed to the 30
to 40 acre cap envisioned in the Feasibility Study Report.

(21) Representative Pete Worthington submitted the following comment
during the public comment period on the preferred remedy:

"The retention of all the existing sumps in the trenches and any new
ones installed during the trench dewatering process is absolutely
nece:  .-y. This is the only way ' 'to assure that lateral migration of
water into the trenches can be removed effectively. I demand that
all of these sumps be left in place and protrude through the site
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cover to permit access® to the sumps for any liquid removal and an
absolute reliable measurement of liquids in the sumps wells. The
flexible gasket suggested in the Kentucky proposal should be utilized
to assure the integrity of the site cover with the event of
subsidence in the area."

EPA Response:

EPA equally recognizes the importance and function of sumps and wells
for future detection monitoring at the MFDS. Section 10.1 of the
Record of Decision specifies the closure only of poorly designed
wells (i.e., E-wells) that could allow contaminants in ground water
to migrate downward into the lower geologic units. Section 10.1 also
specifies that riser pipes will be used, during construction of the
caps, to extend wells and sumps through the cap for the purpose of
monitoring. Flexible gaskets and other similar devices will be
considered during the design phase. EPA agrees that the device used
will have to assure the integrity of the site cover in the event of
subsidence in the area.

(22) Representative Pete Worthington submitted the following comment -
during the public comment period on the preferred remedy:

"I would like to propose the following criteria for evaluating the
need to install a barrier wall for precluding lateral migration. Any
lateral migration must be less than the amount to raise the water
level in any sump by more than "x" feet. This level must be kept to
a minimum to assure the hydraulic head is low enough to maintain an
acceptable leaching factor. When and if the acceptable water level
is exceeded. A cost evaluation should be performed to study the most
cost effective option of either installing a barrier wall or the
on-going removal of trench water in the same process used in the
initial trench dewatering phase."”

EPA Response:

EPA and the Commonwealth believe that the decision on installation of
the horizontal flow barrier should be based on a statistical analysis
of information obtained during the leachate extraction program, from
the infiltration monitoring system, from ground water modeling in
conjunction with existing monitoring data. Cost evaluations could
also be performed, as suggested, if lateral infiltratiom is
occurring. Placing a numerical value on the acceptable rise of water
levels may be premature at this point, and could preclude
installation of a flow barrier when in fact one may be necessary.
Conv  ~2ly, unnecessary costs could also be incurred without further
info...ation and analysis to support placement of a numerical value.
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(23) The Gateway Health Coalition, Inc. expressed concern, during
the public comment period on the preferred remedy, that the preferred
remedy may allow ponding of rainwater over the trench disposal area
and suggested that the topography of the disposal area be modified to
promote drainage away from the waste.

PA sponse$

The selected remedy, as specified in Section 10.1 of the Record of
Decision, calls for the re-contouring of the trench disposal area,
after the trenches are pumped and while new soil is being placed over
the area. Prevention of ponding over the trench disposal area is
very important and every effort will be made to divert water away
from the waste without accelerating surface water flow to an extent
that it causes erosion problems. The cap contours will be based on
the consideration of the 40 to 50 acre cap as a whole, rather than
contouring individual areas of the cap.

(24) The Gateway Health Coalition, Inc. suggested, during the public
comment period on the preferred remedy, that intercept wells be
installed between the site and the main plateau, to address potential
lateral infiltration of ground water. The Coalition cited concerns
with excavation difficulties involved with installation of a cutoff
wall.

EPA_Response:

Intercept wells can be effective in ground water restoration or
prevention of ground water contaminant migration; however, this
technology’s effectiveness would probably be severely limited due to
the difficulties typically experienced in fractured bedrock, such as
in the MFDS area.

(25) A local resident suggested, during the public comment period on
the preferred remedy, that water control structures such as gabions
and subsurface drains be used in the natural drains of No Name, Drip
Springs hollows and the Willie Skaggs Rock Lick hollow, and that
multi-staged outlets on the retention ponds be used.

A variety of water control devices will be evaluated and/or used to
effectively control surface water runoff and consequent hillslope/
drainage channel erosion. Gabions are mentioned in the Selected
Remedy portion of the Record of Decision as a potential device to be
used. Ir »>vements to the natural drainsg is also discussed, with the
emphasis p.aced on adequate control of surface water flow in order to
achieve acceptable rates of surface water runoff, equitable
distribution of runoff, mitigation of rates of erosion, and
prevention of downslope flooding.
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(26) A vendor suggested, during the public comment period on the
preferred remedy, that EPA not specify a particular thickness (80
mil) for the synthetic liner included in the final cap. The vendor
expressed concern that potentially superior liners may be excluded if
a thickness was determined at this time. The vendor cited, as an
example, that a less thick geomembrane will be commercial within the
next 2 years, having a lifespan in excess of 100 years.

EPA Response:

EPA does not wish to exclude a potentially superior liner from use at
the MFDS; therefore, the selected remedy will specify that a liner
having a thickness of 80 mils, or other sufficiently similar
geomembrane, be incorporated into the final cap design.

(27) A landowner asked EPA, at the June 13, 1991 public meeting, to
describe the Agency‘’s plans for the buffer zone during remedial
design, specifically asking if EPA will construct earthen barriers in
the buffer zone to stop horizontal movement of leachate in the
trenches.

EPA Response:

At a minimum, EPA has considered the hillslopes surrounding the MFDS
and some additional areas in the direction of Rock Lick Creek for the
buffer zone. EPA met with the landowners on May 22, 1991 and
informed them that plans for the use of the buffer zone are flexible.
Because each landowner’s circumstances are unique, EPA will work with
the landowners on a one-to-one basis to determine what is best for
each. 1In the coming months, EPA will talk with the landowners
individually and as a group to reach agreements regarding access and
other needs. EPA and the Commonwealth plan to use the buffer zone as
a zone for monitoring and restricted land use purposes. No major
construction activities, other than well installation and sampling
stations, are planned for the buffer zone.

(28) A citizen, at the June 13, 1991 public meeting, asked EPA to
describe the composition and depth of the horizontal flow barrier.

EPA Response:

EPA has not determined the necessity of the horizontal flow barrier,
nor the makeup and depth of the barrier, if needed. Typically, the
barrier is a mixture of cement, water and other additives such as
bentonite or flyash, that would harden after injection into the
ground, forming a wall that would serve as a barrier to horizontal
ground water fiouw into the trenches. The Commonwealth has suggested
that the barrier be installed down to the Henley Bed, which is
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approximately 80 to 100 feet deep at the MFDS. This Commonwealth’s
suggestion and other options will be evaluated if and when it is
determined that a horizontal flow barrier is needed.

(29) A resident expressed concern, at the June 13, 1991 public
meeting, about the possibility that EPA will not construct a
horizontal flow barrier. The Proposed Plan indicated that a
horizontal flow barrier will be implemented "if required”, and the
resident commented that, because of the geology of the region, this
barrier, without question, will be needed.

EPA Response:

EPA, the Commonwealth, and the PRPs feel that there is sufficient
uncertainty with regards to the hydrogeology at the MFDS to warrant
additional data gathering and analysis prior to making a decision on
the necessity of a horizontal flow barrier. Previous monitoring and
modelling, using the information gathered from numerous studies, have
not yielded conclusive information on the nature of lateral
infiltration to the trenches. The Agency feels that the prudent
approach to this issue is to obtain additional information during the
initial stages of site remediation to use in the decision-making
process. The selected remedy contains flexibility on this remedy
component. A good source of information will be the trench leachate
extraction program and infiltration monitoring system that will be
in place, as well as historical Commonwealth monitoring data. Once
this data is available, a decision can be made.

(30) A resident expressed concern, at the June 13, 1991 public
meeting, that the longer EPA waits to make a decision on the
horizontal flow barrier, the worse the contamination will get.

EPA Response:

Regardless of the decision on the horizontal flow barrier, one of the
initial activities during remedial action will be initiation of the
leachate extraction program. Once the trenches have been pumped dry,
they should remain relatively dry by keeping vertical infiltration to
a minimum through installation of the interim trench cap. Sumps and
wells will remain in place in the event lateral recharge is
occurring. The sumps and wells would be used to extract and solidify
new leachate. Therefore, waiting until adequate information is
available on which to make a determination on the need for a
horizontal flow barrier will not worsen the contamination problems at
the site.
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Numerous discussions have been held on the hydrogeological flow
conditions at the MFDS and the necessity of a horizontal flow barrier
between experts from EPA, the Commonwealth, the United States
Geological Survey, and private industry experts over the last four or
five years. A strong consensus was never arrived at during these
discussions. Therefore, EPA and the Commonwealth believe that it is
more appropriate to base the decision of necessity, location, depth,
and type of horizontal flow barrier on statistical analyses performed
on trench dewatering data, infiltration monitoring data, and other
historical monitoring data, rather than basing the decision on the
opinion of one or a few.
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E. Financial Concerns

(1) EPA received a number of comments at the June 13, 1991 public
meeting and during the public comment period on funding aspects of
the selected remedy. These comments concerned, primarily, such
factors as the size of the trust fund, the discount rate used to
establish the trust fund, administration of the trust fund and the
contingency factor of the selected remedy.

EPA_Response:

EPA appreciates the input of the Maxey Flats Concerned Citizens, Inc.
and others who submitted comments relating to the financial details
of the selected remedy. At this time, the specifics of the MFDS
trust fund have not been established. It is anticipated that the
financial details will be resolved in the Remedial Design/Remedial
Action Consent Decree for the MFDS, which is subject to a 30-day
public comment period as well. EPA will take the financial comments
into consideration during the negotiations on the Consent Decree.

(2) A citizen inquired, at the June 13, 1991 public meeting, if EPA -
has included or will include a reopener clause in the preferred
remedy.

EPA Response:

Yes. EPA provides standard reopener clauses in Superfund cleanup
agreements (Consent Decrees). The extent and nature of the reopeners
vary, depending on the specifics of the site and terms of the
agreement.

(3) The technical advisor to the Maxey Flats Concerned Citizens,
Inc. stated, at the June 13, 1991 public meeting and reiterated
during the public comment period, that cleanup funds for the site
should be sufficient to ensure that future generations can meet site
closure needs.

Respo

EPA recognizes that the adequacy of the trust fund to be established
for the MFDS remediation, monitoring and maintenance will be a very
important part of the Consent Decree negotiations and intends to
fully address trust funds issues through that process.

(4) An attendee at the June 13, 1991 publlc meetlng asked what will
happen if there is not enough money to maintain the site.
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EPA Response:

It is difficult to assess certain factors which may influence the
availability of funds to cover future monitoring and maintenance
needs, especially for a remedy where final construction could be 100
years or more and where monitoring and maintenance are to be carried
out in perpetuity. Such factors include interest rates, inflation,
administration of the trust fund, etc. EPA intends to draw upon
financial experts who engage in these financial issues, and the
Agency will be working closely with the Commonwealth, PRPs, and other
parties to determine what funds may be needed, how the fund will be
administered, etc. In all likelihood, details of the trust fund and
administration of this fund will be included in the Consent Decree
for the Remedial Design/Remedial Action. Standard reopeners will
most likely be included to address the inherent uncertainties
associated with a long-term remediation and monitoring/maintenance
operation.

(S) The Maxey Flats Concerned Citizens, Inc. submitted the following
comments during the public comment period on the preferred remedy:

"The EPA plan does not define the term "institutional controls."
Institutional controls should consist of the following: deed
restrictions, site security, site maintenance and monitoring and
perpetual funding. A perpetual maintenance plan should be
established for these purposes.

The deed restriction would inform potential purchasers of the site,
and the State itself, that the property had been used for the
disposal of radioactive waste and no activities were permitted that
would disturb the integrity of the cover, and monitoring and erosion
control systems. A survey plat and records of materials buried
should be filed with the Fleming County Court and the Commonwealth.

Though not stated in the EPA’s Proposed Plan, a site security fence
and the posting of signs should also continue in perpetuity. If this
is not done, the permanent cover over the site could be damaged and
the trenches could again fill with water. As pointed out earlier, it
is difficult to see how the state and federal agencies can exercise
control over the site unless it were licensed."

E sponge:

In an effort to respond to the MFCC’s concerns over the ambiguity of
institutional control activities at the MFDS, Section 10.3 of the
Record of Decision has been expanded to accommodate the MFCC’s
comments.



5 9 0274

Responsiveness Summary -~ Page 118

(6) The technical advisor to the Maxey Flats Concerned Citizens,
Inc. requested at the June 13, 1991 public meeting, and reiterated
during the public comment period, that EPA establish funds for
monitoring and maintenance activities, which will cover
contingencies, local road construction and repairs, inflation and
administration costs. The advisor further suggested that EPA
calculate the amount of money to be placed in the fund by using a
larger contingency factor (25%) and discount rate of 2%.

EPA Response:

Specifics of the trust fund will, in all likelihood, be spelled out
in the Consent Decree for the Remedial Design/Remedial Action to be
negotiated with the PRPs following issuance of this Record of
Decision. The discount rates used in the Feasibility Study ranged
from 4% to 10%, with 4% being the most conservative (i.e., a larger
fund would be established upfront). For purposes of alternatives
comparison, EPA used a 4% discount rate for the cost estimates
provided in the Proposed Plan for each of the seven remedial
alternatives. Discount rates and contingency factors may not reflect
the actual discount rate or contingency factor agreed upon in the
Consent Decree. The primary concern during establishment of the size
of the trust fund will be to establish a fund sufficient in size to
reduce the likelihood, to the extent practicable, of having to seek
additional funds at a later date.

(7) The technical advisor to the Maxey Flats Concerned Citizens,
Inc., and a local resident asked at the June 13, 1991 public meeting
several guestions relating to control of the funds: they wanted to
know how the funds would be administered; the cost of administering
the funds, and who would be responsible for issuing the fund monies.
The technical advisor also asked EPA to identify the site licensees
and to state whether or not the parties responsible for the cleanup
would have immediate access to these funds.

- EPA Response:

It has not yet been determined who will maintain oxr control the
funds. The legal mechanisms for use of funds will, however, dedicate
the fund monies for site remediation purposes only. Regardless of
who controls the fund, the money will be limited to remediation of
the site and will be inaccessible for any other use. Details of fund
administration will most likely be spelled out in the Consent Decree.

The identity of the license holder many years from now and well into
the monitoring and maintenance plhase is not known at this time.
Currently, the Commonwealth of Kentucky is the site license holder.
Throughout the history of the MFDS, there existed only one other
license holder at the MFDS, that being Nuclear Engineering Company
during the period of site operation. Since 1979, the Commonwealth
has held the license to the site.
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(8) The Maxey Flats Steering Committee, during the public comment
period on the preferred remedy, agreed with EPA’s position that the
actual discount rate used in determining the size of the trust fund
would be determined during settlement discussions. The Committee
offered to provide evidence to support use of the 4% or higher
discount rate.

EPA Response:

EPA welcomes the input of the Committee on the appropriate discount
rate as well as the input of other parties who feel that a lower
discount rate should be used.

(9) The Commonwealth submitted the following comment during the
public comment period on the preferred remedy:

"Cost estimates for Alternative 5 are low based on the Commonwealth’s
analysis of its plan submitted to the USEPA. It should be indicated
that these costs were only used by the USEPA to compare alternatives
and do not reflect expected cost of remediation and continued
maintenance and monitoring in perpetuity."

"The Commonwealth feels a 2% discount rate should have been utilized
instead of the 4% used in the Proposed Plan."

EPA Response:

EPA has specified in the Record of Decision that the cost estimates
and discount rate of 4% were used solely to compare alternatives and
that the actual cost estimate and discount rate used to establish the
trust fund may differ.

(10) U.S. Ecology submitted comments, during the public comment
period on the preferred remedy, relating to the Commonwealth’s
liability at the MFDS.

EPA Response:

EPA does not feel it is necessary or appropriate to respond to the
liability issues raised by the commentor in this document.

(11) A resident asked, at the June 13, 1991 public meeting on thg
preferred remedy, if EPA will compensate landowners whose properties
are in the designated buffer zone.

EPA Response: .

Compensation will be offered to landowners during negotiations on the
buffer zone. The negotiating party, as well as the exact boundaries
of the buffer zone, have not yet been determined. However, land
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cannot simply be taken without some kind of compensation. It is the
desire of EPA and the Commonwealth to assess the preferences of the
individual landowners and negotiate an agreement that provides fair
compensation and meets the buffer zone’s objectives of restricting
harmful activities on the hillslopes and ensuring long-term access to
the buffer zone areas for the purpose of site monitoring. EPA and
the Commonwealth will hold additional discussions with the landowners
to determine their preferences and the mechanisms for lease,
purchase, easements, land use restrictions, etc.
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F. Environmental and Puplic Health Concerns

(1) Two citizens requested, at the June 13, 1991 public meeting,
that EPA inform hunters in the Morehead and Flemingsburg area of the
radiocactive contaminants seeping from the MFDS, and to caution them
not to hunt in the site vicinity. They asked if EPA plans to
restrict hunting near the site or to issue a warning against eating
game obtained in the site vicinity.

EPA Response:

EPA and the Commonwealth intend to further address the concerns
regarding hunting and other activities that may be taking place on
the hillslopes adjacent to the MFDS. The risk assessment, however,
revealed that no significant risk exists from eating deer meat,
currently. The risk assessment is a dynamic, on-going process, and
the potential risk from the MFDS will be continually evaluated. EPA
may sample the deer population, or other wildlife, in the area to
confirm these findings. If additional findings show that the area is
not safe, EPA and the Commonwealth will inform whomever may be
affected and attempt to ensure that no one engages in activities that-
could put them at risk.

(2) A resident asked, at the June 13, 1991 public meeting, if
radionuclides will concentrate in exposed animals or will be released
from their bodies to the environment, over time.

EPA Response:

Each radionuclide has its own biological prope