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1.1

1.2

1.0 INTRODUCTION

PURPOSE

This Remedial Action Plan (RAP) has been developed to serve a twofold
purpose. It presents the series of activities which are proposed by the
Department of Energy (DOE) to effect long-term stabilization and control
of radioactive materials at the inactive uranium processing site located
in Salt Lake City, Utan., It also serves to document the concurrence of
both the State of Utah and the Nuclear Regulatory Commission (NRC) in the
remedial action. This agreement, upon execution by DOE and the State and
concurrence by NRC, becomes Appendix B of the cooperative agreement,

RESPONSIBILITIES

In 1978, Congress passed Public Law 95-604, the Uranium Mill Tailings
Radiation Control Act (UMTRCA) of 1978, expressly finding that uranium
mill tailings located at inactive (and active) mill sites may pose a poten-
tial health hazard to the public. Title I tc the UMTRCA identified sites
to be designated for remedial action. On November 8, 1979, Salt Lake City
was designated as one of 24 sites.

UMTRCA charged the Environmental Protection Agency (EPA) with the re-
sponsibility for promulgating remedial action standards for inactive mill
sites. The purpose of these standards is to protect the public health and
safety and the environment from radiological and non-radiological hazards
associated with radioactive materials at the sites. The final standards
were promulgated with an effective date of March 7, 1983.

The DOE will select and execute a plan of remedial action that will
satisfy the EPA standards and other applicable Federal and state laws.
Under UMTRCA, the DOE and the State of Utah entered into a cooperative
agreement effective January 30, 1981, for remedial action at the Salt Lake
City site. A revision to this agreement became effective July 16, 1984.
The funding of the allowable costs on the project is described fully in
the cooperative agreement. In summary, the DOE will fund 90 percent and
the State will fund 10 percent of aliowable costs up to the amount equal
to the mutually agreed upon costs for stabilization in place (SIP) of
$42,000,000 in March, 1984 dollars. DOE will pay 75 percent and the State
will pay 25 percent of the allowable costs which exceed the amount of the
SIP cost estimate.

A1l remedial actions must be selected and performed with the concur-
rence of the NRC. In conformance with the UMTRCA, the required NRC concur-
rence with the selection and performance of proposed remedial actions and
the licensing of the long-term monitoring and maintenance of disposal
sites will be €or the purpose of ensuring compliance with the standards
set by the EPA, Therefore, the RAP constitutes the initial document in
the licensing process. A detailed listing of the responsibilities of the
project participants is included in Section 7.0 of this report.
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3.0 SITE CHARACTERIZATION

Site Characterization describes the Salt Lake City site and the proposed
disposal site at Clive, Utah, as they exist today. Emphasis is given to the
three major concerns of stability, radiation, and ground water. The data to sup-
port the characterization may be found in the Processing Site Characterization
Report (PSCR) (DOE, 1984a) and the Disposal Site Characterization Report (DSCR)
(DSCR, 1984).

3.1 HISTORY

In 1951, Vitro Chemical acquired a plant originally built in the Salt
Lake City Valley during World War II for the production of alumina from
alunite. Later, Vitro converted the plant to process uranium ore. The
ore was received by rail or truck from many small mines and prospects
throughout the West. The Salt Lake City site location is shown in Figure
3.1.

Uranium ore was processed by acid leach from May 1951, to January
1964. The mill then was converted to produce vanadium from Idaho Ferro-
phos (resulting from elemental phosphorous production). Vanadium produc-
tion ceased in July 1968.

From May 1951 to January 1964, the plant processed 1.9 million dry
tons of ore. An additional 1 million dry tons of contaminated material
exists on the site for a total of 2.9 million tons, or 2.45 million cubic
yards.

Plant demolition began in 1968 and was completed in 1970. The 450-
foot stack was demolished in December 1980, and the only structures remain-
ing are a water tower and a railroad spur to the mill area. Various build-
ing foundations and concrete supports were left in place at the mill site.

In 1972, 78 acres of the property were purchased by David K. Richards
and D. Eugene Moench, and a 60-acre tract leased by Viiro from Zions
Security Corporation was acquired by the Salt Lake County Suburban Sani-
tary District. The entire 128-acre site as well as the Salt Lake City Sub-
urban Sanitary District (40 acres) are now owned by Central Valley Water
Reclamation Facility (CVWRF) Board, as shown in Figure 3.2. This figure
also shows the designated boundaries of the inactive uranium mill tailings
site.

3.2  PHYSICAL DESCRIPTION

Surface features of the Salt Lake City site

The Salt Lake City site (Figures 3.1 and 3.2) encompasses an area of
about 128 acres and is located 4 miles south-southwest of the center of
Salt Lake City, at the northeast corner of the street intersection of 3300
South Street and 900 West Street. The abandoned uranium processing site
is actually located in the City of South Salt Lake. Because the original
plant operator was Vitro Chemical Company, the site is often referred to
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FIGURE 3.1
LOCATION MAP OF THE SALT LAKE CITY SITE
SOUTH SALT LAKE CITY, UTAH
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places. In the northwest tailings area, approximately 13 acres are
covered with sludge from the CVWRF sewage treatment plant. The northern
half of the southwest tailings area contains an excavation approximately
10 feet deep and 600 feet long in the east-west direction. Excavated
material on the order of 20 feet in height lies to the north and to the
south of the excavation. Small amounts of debris and concrete rubble are
scattered across the southwest and southeast tailings areas.

At present, off-site property cleanup projects are bringing contami-
nated material onto the southeast tailings and stockpiling it in a fenced
low-lying area. Some of the imported material is concrete rubble, but
most of it is sandy tailings that were originally taken from the site for
use as fill. A recently-constructed system of unlined sludge ponds in the
rorth portion of the southeast tailings area is currently accumulating sew-
age sludge from the CVWRF plant.

Subsurface features for the Salt Lake City site

Subsurface soil conditions at the Vitro site were evaluated through
the drilling, logging, and sampling of a total of 86 exploratory test
borings. Additional borings have been drilled on or near the site for pro-
jects not related to long-term tailings disposal. The borings were ad-
vanced into the tailings pile and the underlying soils. None of the
borings extended into the underlying bedrock which has previously been
estimated to exist at a depth in excess of 2200 feet below the site. In
addition 5 relatively shallow test pits were excavated in the tailings
pile in order to obtain large guantity disturbed samples.

Both disturbed and relatively undisturbed soil samples of the tail-
ings and underlying natural soils were obtained at intervals in each bor-
ing. Sampling included Shelby tube and standard penetration tests.
Details of boring locations, some of the boring logs, field procedures and
sampling techniques are presented in other documents (DOE, 1984b; CSU,
1982).

The field investigations in the vicinity of the Vitre site indicate
that the natural soils underlying the area consist of interlayered silt,
silty-clay to clayey silt, and sands. The soils were deposited in a
lacustrine environment and exhibit random and lenticular patterns of
interlayering with no predominant material type of classification being
correlated among the individual borings. These unconsolidated materials
are thick- to thin-bedded and are known to contain a few beds of silt and
fine sand (FBDU, 1981). The sands are lenticular and contain varying
amounts of silt and clay. The clays provide a natural clay liner for the
existing tailings. The individual zores of both granular and fine-grained
s0ils encountered in the borings vary in thickness from 5 to 50 feet. The
soil sequence extends to the full depth penetrated by the borings, 130
feet,

The silt and silty clay-clayey silt soils generally exhibit medium to
high moisture contents, low to medium Gensities, ggd relative1y3low perme-
abilities that range from approximately 3 x 107° to 3 x 1077 feet per
day. The granular soils underlying the area contain various amounts of
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silt, clay, and occasional gravel. When these granular soils contain a
Tow percentage of silt and clay, they are generally dense to very dense
and have considerably higher permeabilities that range from 1.4 to 27 feet
per day.

It has been determ‘ned that approximately the upper two feet of the

natural soils beneath and immediately surrounding the tailings pile have
been contaminated due to the uranium milling process.

Surface features of the South Clive site

The proposed disposal site near Clive, Tooele County, Utah, is locat-
ed approximately 85 highway miles west of the Salt Lake City Vitro site
and consists of the l-square-mile area designated as Section 32, Township
1 South, Range 11 West. The northern boundary of the site area is approx-
imately 1 mile south of Clive which is a railroad siding for the Union
Pacific System. The railroad right-of-way servicing this siding extends
from the Salt Lake City area westward toward Nevada. Highway access to
the site is provided by U.S. Interstate 80 which passes approximately 2.5
miles to the north of the site. A dirt trail intersects the highway north
of Clive, extends in a southerly direction, and runs along the site's west-
ern boundary (Figure 3.3).

The site is owned by the State of Utah and leased for grazing. The
area is rarely used and the nearest inhabitants are 15 to 20 miles away
from the site. The existing roads in the area are used by recreational ve-
hicles an¢ for access to a military firing range south of the site.
Approximately 70 acres of the section will be used for the proposed dispos-
al area.

Subsurface features of the South Clive site

Subsurface conditions at the South Clive site were evaluated through
the drilling, logging, and sampling of eleven exploration borings. In ad-
dition, 6 test pits were excavated at the site in order to evaluate the
soils for cover suitability. The near surface generally consisted of
light brown to tan, sandy to clayey silt and silty clay. These soils were
classified as either medium stiff or very stiff and were noted to some-
times contain a small pinhole structure and bedding layers that ranged
from approximately 0.06 to 1.0 inch in thickness. The thickness of surfi-
cial soil varied from 3.0 to 12.0 feet across the site.

The underlying material is an interlayered lacustrian deposit ranging
from relatively clean fine- and medium-grained sands to silty clays. This
interlayered soil sequence appears to be random and no definite pattern or
predominate material type could be correlated among individual borings.
In general, the soils are layered but varied in thickness from about 0.1
inch in stringers to 4 feet. The cohesive materials encountered were gen-
erally classified as stiff to very stiff while the cohesionless materials
were generally medium dense to dense. This interlayered sequence egtequ
to depths ranging from 45 to greater than 51 feet below the existing

grade,

14
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In order to determine the baseline ground-water conditions existing
under and near the Vitro site, a series of 37 wells and 12 well points
were completed in the upper aquifer and 13 wells were completed in the con-
fined aquifer. In addition, two wells were installed in order to isolate
the confining layer between the unconfined and confining systems. A se-
ries of field testing and water quality sampling programs of ground and
surface water sources were conducted from 1978 through 1983. Details of
the hydrology in the Vitro area along with testing procedures used and the
results of data collected are summarized in the EIS (DOE, 1984b).

A contaminant plume exists in the unconfined aquifer downgradient of
the Vitro site. The plume consists of elevated levels of total dissolved
solids, sulfate and uranium, Further details on the plume are presented
in Appendix B, Section 13.0.

South Clive site

The water table at the South Clive site ranges from about 25 to 35
feet below the ground surface, with saturated conditions extending to at
least 230 feet deep. The hydraulic gradient is about 2.8 feet per mile,
sloping gradually to the north-northeast. Measured fluctuations in ground-
water elevations over time are generally less than 1 foot.

Studies of the hydrology of nearby areas indicate that there is min-
imal potential for significant ground-water recharge on the site. The low
annual precipitation and fine-grained lake deposits below about 4600 feet
tend to limit infiltration to the underlying ground water. Recharge may
be concentrated on the more permeable alluvial fan deposits, and averages
only 6 to 10 percent of the total precipitation on the drainage basin. It
is believed that ground water from the alluvial fan deposits recharges the
valley fill deposits. The South Clive site is on the periphery of the
northern Great Salt Lake Desert hydrologic province, where it is reported
that precipitation contributes little, if any, recharge to the shallow sys-
tem (DOE, 1984b).

Information about ground-water conditions at the site is based on 13
observation wells in the vicinity of the site (DOE, 1984b,. The wells ex-
tended to between 43 to 251 feet below the ground surface. Four addition-
al wells were constructed for use during pump tests. Field testing and
ground-water quality sampling programs performed on these wells indicate
that concentrations of total dissolved solids range between about 20,000
mg/1 to 50,000 mg/1. The water can be classified as unfit for all but lim-
ited industrial uses without extensive treatment, but could be used for
dust control during disposal of tailings.

Significant concentrations of radionuclides are reported for analyses
of water samples at the South Clive site. Dissolved uranium ranged from
2.7 to 35.9 pCi/1 (0.004 to 0.053 mg/1). Reported concentrations of radon
daughters were mostly reported on a "total" basis rather than a "dis-
solved" basis, but one analysis reported 6.8 + 1.6 pCi/]1 of Pb-210 on a
dissolved basis. Ra-226 was not reported on a dissolved basis. Other
than the 17 monitoring wells installed for the UMTRA project, there are no
existing ground-water wells on or near the South Clive site (DOE, 1984b).
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4.1

4.2

4.3

4.0 PROBLEM DESCRIPTION

GENERAL

The Vitro site presently poses three najor problems which must be cor-
rected in order to meet the intent of PL95-604.

o The tailings are not secure from dispersion by natural and human
forces.

o The site contains approximately 2.45 million cubic yards of tail-
ings,zcontaminated rubble, and soil, and emits an estimated 560
pCi/mzsec of radon which is in excess of the EPA standard of 20
pCi/m~sec.

o The ground water beneath and downgradient of the tailings has el-
evated levels of specific contaminants attributable to the uranium
milling operations.

Each of these problems are further discussed below.

LONG-TERM STABILITY

The tailings and contaminated rubble are not secure from physical re-
moval off the site under present conditions. Although the site is fenced,
portions of the fence along the access road to the sewage treatment plant
are not secure. The site area is large and cannot be patrolled to pre-
vent human access. Over one-hundred vicinity properties exist in the area
which is evidence of the past removal of the material. The contaminated
material at or near the surface is susceptible to natural erosive forces
and transport because of the pile height and steep slopes. As maintained,
the piles are located adjacent to Vitro Ditch, Mill Creek, and South Vitro
Ditch. Data indicate the tailings have eroded into the waterways and have
blown to surrounding properties. The sewage treatment plant is presently
undergoing a major expansion. Their expansion from 40 acres to 100 acres
is onto the tailings areas. The construction activities release the tail-
ings to the air and nearby waterways.

RADIATION

gadon amissions from the tailings exceed the EPA standard of 20
pCi/m“sec by nearly 30 times and the measured average concentration at
the site boundary exceeds the alternative EPA standard of 0.5 pCi/l.
Workers at the CVWRF treatment plant, the industrial complex on 900 west
Street, as well as nearby residents are subjected to radon levels slightly
higher than background. The radiation standards for buildings and open
lands are exceeded in approximately 100 vicinity properties and 55 acres
of windblown tailings around the site.



4.4

4.5

WATER QUALITY

The ground-water table lies close to the Vitro tailings-foundation
soils interface and rises into the lower portion of the tailings during pe-
riods of high water, Contaminants associated with the tailings have moved
into the shallow water table which flows toward the Jordan River. The
City of South Salt Lake has plans to increase their withdrawal from the
lower ac ifer in the area of the Vitro site. The decrease of the artesian
pressure could create a condition where the upper aquifer water is drawn
into the lower aquifer,

The contaminant plume will exist after the tailings have been relo-
cated to South Clive. The plume will move toward the Jordan River at a ve-
locity of between 0.3 to 1.6 feet per day, so that the tail of the plume
would reach the river between 4 to 24 years. The contaminants will have
no effect on the river because of the great dilution. A cost-benefit
study was performed and the results indicated that aquifer restoration
woulid not be economical (Appendix B, Section 13.0).

ALTERNATIVES CONSIDERED

4.5.1 Remedial action concept

The process for the selection of the South Clive disposal
site included the consideration of several other remedial action
concepts including stabilization in place (SIP); relocation to oth-
er alternate sites including North Clive, Delle, and Knolls; and
reprocessing the tailings for mineral recovery as an integral ac-
tivity of the stabilization. Detailed discussions of the alterna-
tives are incorporated into the Environmental Impact Statement
(EIS) prepared for this project. The stabilization-in-place de-
sign alternatives that were considered inciuded liner and no-liner
options, several alternate configurations such as an embankment on
both sides of the Vitro Ditch or on both sides of the CVWRF access
road, and alternate geometrical shapes for a single embankment.
Consideration was given to maintaining the 42" sewer line in-
place, minimizing the land area to be used and accommodating the
expansion plans for the CVWRF. Because of the unique circum-
stances at the Vitro site, the preferred alternative is to relo-
cate the contaminated material to the South Clive site (DOE,
1984b). The unique circumstances included the population density
near the Vitro site, the conflict with space for the treatment
plant and commercial development, the risk of seismic events, and
the ground-water regime.

Among the alternate disposal sites, the South Clive site was
selected because of its remoteness, availability, geological suit-
ability, distance away from and above the Great Salt Lake (20
miles and 25 feet above the present elevation) and proximity to
the railroad and 1-80.

Another aspect of the project which was addressed in order to
comply with PL95-604 is the economic and technical feasibility of
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Alternatives for ground-water protection were considered at
both the Vitro and South Clive sites. At South Clive, the need
for a liner was evaluated basea on the quality of the ground-water
and the projected infiltration. The resulting requirements at
South Clive will pe an engineered base which will be scarified and
compactea. More aetailea uiscussions are presented in Section 5.0
end Section 10.0 of Appenaix B. At Vitro, an extensive evaluation
of aquifer restoration was carried out incluging an evaluation of
alternate methods such as interception trenches, ana arawdown and
recharge wells. The detailed arilysis, which 1s summarized in
Appendix B, Section 13.0, indicat. that natural purging would be
less expensive than any availabl vrestoration method and that
active measures would not be economi 1y viable.




5.1

5.2
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5.0 SITE CONCEPTUAL DESIGN

INTRUDUCTION

This seciion proviges the maps, drawings, ana other information neces-
sary to understand the propcsed concept design for relocation of Salt Lake
City, Utah tailings to a disposal site at Clive, Utah. The Site Concep-
tual Design is intended to provide sufficient detail for the reader to
evaluate the feasibility and effectiveness of the basic design concepts
which have been proposed. These concepts will provide a basis for the
schedule and cost estimate to be used in obtaining concurrences and fund-
ing at Federal and state levels.

The Site Conceptual Design (SCD) demonstrates & concept that meets
the requirements of PL95-604. Although the final design may vary to a lim-
ited extent from the present concept, the basic concept presented in this
document represents the proposed completed remedial action. Some elements
of the design have not been fully develched and are intended for comple-
tion during the detailed design.

SUMMARY OF PROPOSED REMEDIAL ACTION

The proposed remedial action calls for 2.45 million cubic yards of
tailings and contaminated material to be transported for ultimate disposal
at the South Clive site. Train and truck modes are the two transportation
alternatives which are discussed in detail in the EIS (DOE, 1984b). The
SCD is based on the train transportation mode because the design features
are more complex. If the truck option were selected, the construction
items related to the train system could be dropped. The cost estimate is
discussed later in this section; however, the preliminary costs arc approx-
imately equal for the two transportation modes. The transportation mode
will be proposed by the bidder when the bids are submitted. The approval
of the transportation mode will be given upon plan submittal by the con-
tractor.

The tailings and other contaminated materials will be placed in an em-
bankment constructed largely above grade. Materials for the radon bar-
rier will be excavated from the embankment area, the contaminated materi-
al placed and compacted, and an earthen cover placed to control the re-
lease of radon and to inhibit water infiltration. The embankment will
then be capped with rock to counter the erosional effects of wind and wa-
ter, to impede inadvertent disturbance by man or animal, and to minimize
plant root intrusion. The plot plan for the South Clive area is shown in
Figure 5.1.

For the transport by train option, tailings will be transported by 54-
car unit trains, unloaded using a roto-dumper, and stockpiled by a radial
stacker, The tailings will be removed from the stockpiles created by the
radial stacker with dozers and scrapers, transporteu to the excavation,
spread, and compacted. For the transport by truck option, trucks will
drive directly from the Vitro site into the excavation and spread their
load for compaction,
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All excavated areas at the Vitro site will be backfilled to the nat-
ural ground level, as appropriate, and graded to promote drainage.
Backfill and restoration material will be purchased from a source approx-
imately 10 miles west of the Vitro site. The site will be released for
uses restricted only by the local zoning ordinances. Figure 5.2 is a pre-
sentation of the final condition of the Vitro site. The proposed remedial
action design is discussed in detail in the following sections.

DESIGN OBJECTIVES

The principal objective of this remedial action concept is to design
control measures which meet EPA standards. These standards include specif-
ic limitations on the release of radon, along with limitations on the re-
lease of radiation from radium and radon daughter products. There is also
the requirement for long-term stabilization, designed with controls effec-
tive for up to 1000 years but for at least 200 years. Applicable require-
ments of the State of Utah Department of Health and other agencies will be
adhered to during construction. These requirements are included in Appen-
dix A.

The purpose of remedial action and the formation of standards for
this effort is the protection of the local environment. The public must
be protected both during and after remedial action from unsafe levels of
radiation. The quality of adjacent surface water and ground water must
not be adversely affected by discharges from the site. The remedial ac-
tion must provide assurance of long-term stabilization of the site through
erosion control and flood protection. Inconveniences and increased haz-
ards to the local public must be minimized by considering working sched-
ules and construction vehicle routes. The sites will be fenced during
construction and the South Clive site will be permanently fenced after con-
struction to prevent inadvertent public access and will have custodial
maintenance and surveillance to assure cont nued long-term compliance with
EPA standards.

The following major design objectives have been established:

o Relocate the contaminated material to the South Clive site which
is in a less populated and more environmentally stable location.

Reduce the average radon flux from the tailings to levels less
than 20 picocuries per square meter per second (annual average).

Design controls to be effective for up to 1000 years with minimum
maintenance.

Prevent inadvertent human intrusion.

Ensure that existing or anticipated beneficial uses of ground and
surface water are not adversely affected by the stabilized
tailings.

Reduce contaminant levels a* and around the Vitro site to levels
which do not exceed 5 pico. ries of Ra-226 per gram above back-
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5.4

ground in the top 15 centimeters (cm) of soil and do not exceed 15
picocuries per gram in any l5-om layer below that depth,

0 Protect against releases of contaminants from the site during
construction,

0 Provide runoff and sediment control,

0 Minimize areas disturbed during construction and minimize exposure
to contaminated materials.

0 Release the entire Vitro site for unrestricted use by private and
public entities.

DESIGN FEATURES

The remedial action will stabilize the uranium mill tailings and con-
taminated material at the South Clive site in a manner which complies with
EPA standards. The conceptual design establishes the starting point for
remedial action, Detailed engineering design plans and construction spec-
ifications will be subsequently prepared to provide the basis for final
cost estimates and for the award and execution of construction contracts.
The permanent and temporary construction design features, respectively, in-
cluding the rationale for the results of the design are discussed in this
section., The calculations summaries, Appendix B, provide detailed support
for the design rationale,

The principal feature of the design concept is the movement of conta-
minated materials approximately 85 miles from the Vitro site in South Salt
Lake and consolidation of the tailings and contaminated soils into a con-
toured embankment at South Clive. The transportation mode will not be se-
lected until the construction bid packages are opened; therefore, the
major construction activities for the proposed action are listed separate-
ly below for the train and truck transportation modes.

Train Transportation

0 Preparation of both sites, and construction of waste-water sedimen-
tation basins to protect against release of contaminants,
Security fencing would be installed at the Vitro site,

o Construction of drainage control measures to direct generated
waste-water and storm-water runoff to the waste-water sed menta-
tion basins during construction activities.

o Installation of measures to control erosion and sediment transport
from disturbed areas during construction,

o Installation and operation of a waste-water treatment facility at
the Vitro site to protect against inadvertent contaminant release
during construction.

o Protection of surface and subsurface utilities at the Vitro site
during construction,
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o Construction of a railroad loadout spur on the Vitro site.

o Construction of a railroad spur and offloading facility at the
South Clive site,

o Upgrading ot the existing frontage road from the Aragonite exit of
I1-80 to the Clive overpass and construction of an improved access
road from the [-80 overpass to the disposal site.

o Demolition and disposal of structures and rubble from the Vitro
site.

o Excavation and loading of tailings and other contaminated material
into train cars.

0 Institution of measures to limit the release of contaminated mate-
rials during transportation,

o Excavation and construction of the embankment at the Couth Clive
site.

0o Relocation of the tailings from the offloading facility to the
embankment.

o Construction of the cover system over the tailings to inhibit wa-
ter infiltration and radon exhalation.

o Emplacement of erosion protection on the embankment,

o Installation of a permanent fence around the disposal site.

o Demolition and disposal of railroad spurs at both sites.

0 Restoration of the excavated areas at the Vitro site with backfill

and vegetation.

Truck Transportation

0 Preparation of both sites, and construction of waste-water sedimen-
tation basins to protect against release of contaminants,
Security fencing would be installed at the Vitro site.

0 Construction of drainage control measures to direct generated
waste-water and storm-water runoff to the sedimentation basins dur-
ing construction activities.

o Installation of measures to control erosion and sedimentation from
disturbed areas during construction,

o Installation and operation of a waste-water treatment facility at

the Vitro site to protect against inadvertent contaminant release
during construction,
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Protection of surface and subsurface utilities at the Vitro site
during construction.

Upgrading of the existing frontage road from the Aragonite exit of
1-80 to the Clive cverpass and construction of an access road from
the 1-80 overpass to the disposal site.

Demolition and disposal of structures and rubble.

Excavation and loading of tailings and other contaminated material
into trucks.

Institution of measures to limit the release of contaminated mate-
rials during transportation.

Excavation and construction of the embankment at the South Clive
site.

Construction of the final cover system over the tailings to inhi-
bit water infiltration and radon exhalation.

Emplacement of erosion protection on the embankment.
Installation of a permanent fence around the disposal site.

Restoration of the excavated areas at the Vitro site with backfill
and vegetation.

5.5 PERMANENT DESIGN FEATURES

5.5.1

5.5.2

Layout

The completed South Clive site embankment will be surrounded
by drainage ditches and an access road, situated on the edge of
the Great Salt Lake Desert (Figure 3.3) and covering approximately
60 acres. The completed site will be approximately 65 miles in a
straight-line distance due west of Salt Lake City. The northern
boundary of the site area is approximately 1 mile south of the
Clive railroad siding of the Union Pacific System and approximate-
ly 2.5 miles to the south of U.S. Interstate 80.

Decontamination and restoration

Material excavated from the Vitro site, the windblown areas,
adjacent ditches, and vicinity properties will be combined in the
embankment at the South Clive site. The contaminated rubble re-
maining in the mill area will also be added to the embankment.
The contaminated materials to be consolidated in the embankment
are discussed in greater detail in Appendix B, Section 1.0,
Earthwork Volumes, and Section 3.0, Limits of Contamination.

Areas of excavation at the Vitro site will be restored with
uncontaminated fill, as required, to meet the natural grade plus
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5.5.3

5.5.4

additional material to establish a slope for proper drainage
around the site. The sediment from Mill Creek and the Vitro
ditches will be sampled to determine if the contamination has been
removed.

Embankment construction

Approximately 2,¢50,000 cubic yards of tailings and other con-
taminated materials @ 11 be relocated to the South Clive embank-
ment which is desigr d to provide long-term stability as well as
maximize radon controi

The relocated tailings will be placed in 1ifts and compacted.
Because the tailings will be mixed during excavation and again
during the unloading, spreading, and compacting at the South Clive
site, the pockets of slimes in the existing tailings will be elim-
inated, Further, any saturated tailings will be dewatered during
excavation and will tend to dry out to a lower moisture content
during handling. Consequently, differential and total settlement
will not affect the long-term integrity of the embankment.

Organic materials such as wood, sewage sludge, demolition de-
bris and grubbed vegetation from the Vitro site will be evenly dis-
tributed throughout the lower lifts of tailings placement, and
represent less than 5 percent of the total volume of the 1lift.
Rubble pieces will be placed in the lower portions of the embank-
ment and surrounded with compacted tailings. The specifications
for this activity will be written to stress the proper procedures
to ensure the material is placed to avoid concentration in any
area and to ensure good compaction of soil material around the rub-
ble. Details concerning embankment construction concepts includ-
ing site preparation and compaction criteria are presented in the
Site Design Criteria and Appendix B.

Limiting the embankment slopes to 1 vertical to 5 horizontal
will provide the embankment with a factor of safety greater than
3.0 against slope failure and will reduce the potential effects of
erosion. A ty.ic.! csection of the embankment is presented in
Figure 5.3 (s¢v Apro dix B, Section 11.0, Slope Stability and
Liquefaction Pot. * | and Section 6.0, Erosion Protection De-
sign.)

Cover construction

The radon exhalation rate from the embankment will be re-
duced to EPA standards by a compacted soil cover. This cover or
radon barrier will be protected by a 2-foot layer of rock which is
designed to protect the soil cover for a 1000-year design period
and thus prevent exposure of contaminated materials.

A compacted silty clay layer, approximately 7 feet thick,

will serve as a radon barrier. The compaction of the silty clay
will produce a soil barrier that retains moisture and retards ra-
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don gas diffusion. The rock cover will reduce the potential for
drying of the compacted silty clay. Compaction techniques and
radon retardation properties of the cover materials are discussed
in more detail in Appendix B, Section 1.0, Earthwork Volumes, and
Section 4.0, Radon Barrier Thickness.

The rock layer is designed to resist erosion and gully for-
mation during any rainstorms that can logically be expected to oc-
cur in the next 1000 years. It protects the silty clay radon
barrier and prevents it from being eroded away. The rock layer is
designed to withstand the occurrence of the Probable Maximum
Precipitation (PMP). A PMP is defined as the maximum precipita-
tion that could occur from the most severe combination of meteoro-
logical conditions that are reasonably possible in a region. For
the Clive area, the one-hour PMP is 6 inches (Hansen et al.,
1977). A rainfall intensity of 30 inches per hour for a period of
five minutes was used for design of the rock erosion barrier (NRC,
1983). A minimum of a 2-foot-thick layer of at least 1.5-inch
mean diameter rock on the 2 percent top slopes, and a 2-foot-thick
layer of at ieast 4.5-inch mean diameter rock on the 20 percent
side slopes will protect the embankment from the results of a PMP
(See Appendix B, Section 6.0, Erosion Protection). The rock layer
will also protect the embankment from wind erosion.

Plant root intrusion and burrowing animals will be discour-
aged by the rock cover.

Site drainage

The drainage of the South Clive embankment area, along with
general site grading, will ensure long-term tailings stability.
Drainage ditches around the base of the embankment will intercept
runoff from the embankment and direct the flow into the natural
drainage patterns west of the site. The ditches will have triangu-
lar cross sections with side slopes of 1 vertical to 5 horizontal.
The ditches will have gentle slopes and depths great enough to
carry the runoff from the 100-year, l-hour storm event. Rock ero-
sion protection in the ditches will prevent damage to the embank-
ment cover and contaminant exposure. To prevent the formation of
gullies that could head cut into the embankment, outer slopes of
the access road adjacent to the embankment will be covered with
rock erosion protection. (See Appendix B, Section 5.0, Site
Drainage, and Section 6.0, Erosion Protection Design.)

Ground-water protection

The existing ground water at the South Clive site is of ex-
tremely poor quality. The total dissolved solids in 13 samples
range from 20,000 mg/1 to 50,000 mg/1. The final embankment cover
system will be much less permeable than the present ground due to
compaction during construction. This, coupled with low average
annual precipitation of 5 inches, will result in insignificant
rates to no infiltration into the tailings, and thus no driving




force for leachate migration. In the unlikely event that leach-
ates were to reach the water table, calculations in Appendix B,
Section 10.0, show that they would not affect a water supply in
less than 1000 years.

Additionally, the bottom of the tailings embankment will be
at least 15 feet above the water table which will reduce the poten-
tial for leaching of soluble contaminants and subsequent migra-
tion via either ground-water intrusion or capillary action. The
clay fraction of the underlying soils will tend to absorb by ca-
tion exchange many of the contaminants that do leach. The underly-
ing soil layer will be scarified and compacted in place.

Flood protection

Flooding at the South Clive site could result from precipita-
tion on the Cedar Mountains east of the site. There are no bodies
of water in the area. The Probable Maximum Flood (PMF) peak flow
past the embankment resulting from a 6-hour PMP of 9.7 inches over
the 46-square-mile drainage area was calculated to be 83,000 cfs
as shown in Section 12.0 of Appendix B. The peak flood depths of
the PMF were calculated to be approximately 5.5 feet adjacent to
the embankment. The peak velocity of the overland flow will be ap-
proximately 3 feet per second and the peak velocity at the toe of
the embankment slope will be approximately 10 feet per second.

Riprap design methods as summarized in Appendix B, Section
12.0, were then used to determine that the 2-foot-thick pit run
rock layer with a 4.5-inch mean diameter in the ditches adjacent
to the embankment, in conjunction with the erosion protection lay-
er on the embankment (as discussed in Section 5.5.4), will provide
protection from the flood waters of the PMF,

Site access

After remedial action is complete, permanent fencing with
signs will be placed around the entire site. The access gate will
be located at the northwest corner. A 20-foot-wide road will
circle the embankment, inside the fence, allowing access to all of
the embankment for custodial inspection purposes.

CONSTRUCTION FEATURES

5.6.1 Layout

Construction activities will be performed in an area that in-
cludes the site and adjacent areas as shown on Drawings ,0003 and
.0004 in Appendix B.

At the Vitro site, the construction staging area will be on
the east side of 900 West Street just south of the interceptor
easement., An equipment decontamination pad will be located adja-




cent to the staging area. DOrainage ditches will surround the
tailings piles and discharge to four waste-water retention “asins
constructed on the site as shown in Drawing .0005. A construction
fence will enclose the staging area and the areas to be excavated
on the site.

At the South Clive site, the staging area will be located
next to the northeast corner of the embankment for the railroad op-
tion but it will be shifted to the northwest corner for the truck
option. The decontamination pad will be adjacent to the staging
area. Construction fences will enclose the entire embankment area
and staging area.

Site access

Equipment will be decontaminated prior tc leaving the Vitro
site and the embankment area at South Clive. The construction
fences will provide control of traffic entering and leaving the
site and prevent unauthorized traffic from entering the area.

Staging area facilities

During construction operations, temporary facilities will be
required for construction workers along with supervisory, en-
gineering, administrative, security, and radiation monitoring per-
sonnel, The facilities will consist of office space, showers and
change facilities for all personnel working on the site, and in-
clude provisions for laundering contaminated clothing. Portable
construction toilets will be provided for on-site workers.
On-site equipment will be stored in the staging areas.

Utilities

Since the Vitro site will be decontaminated and released for
unrestricted use, the existing 42-inch sewer line and all other
surface and underground utilities will be protected in place dur-
ing construction or temporarily removed and replaced in kind. All
affected utility companies must be contacted before work begins Lo
discuss the activities and avoid project delays. All known exist-
ing utilities are located and identified in Figure 5.4.

Potable water for personnel needs is available from an 8-
inch water line that runs along 900 West Street., This water sup-
ply is adequate to supply showers, laundry, vehicle wash, and
drinking water., Water from the site dewatering and the waste-
water retention basins will be used for dust suppression in contam-
inated areas and supplemented from the existing supply line as
needed.

No electricity, gas, or other utilities are available at the
South Clive disposal site. Electricity will be supplied by porta-
ble generators. Telephone service will be by radio telephone.
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5.6. 5

There is no developed water supply at the disposal site,
Brackish water, adequate for equipment decontamination, compac-
tion, and dust control on the site will be developed from an on-
site well. A holding pond will be constructed for storage of
developed water, Potable water will be hauled from the nearest
source.,

Drainage, erosion control, and waste-water retention basin

During remedial action, all drainage from both the Vitro and
South Clive sites will be effectively blocked from reaching any wa-
terways., Areas disturbed by construction activities will be grad-
ed so that runoff will drain to waste-water retention basins.
Drainage ditches will be lined with erosion resistant materials.
In addition, the ditches will be designed and maintained to carry
the runoff from the 10-year l-hour storm event for the area trib-
utary to the channel. Runoff from land outside of affected areas
will be diverted away from the site. Diversions will be designed
and maintained to prevent run-on to unreclaimed areas from the 10-
year l-hour storm event (See Appendix B, Section 5.0, Site
Drainage).

The waste-water retention basins will receive waters re-
sulting from:

o Decontamination activities including equipment washing,
truck, or train washdown.

o Runoff from contaminated materiaic.

o Laundry waste from washing protective clothing.
0 Shower and wash basin waste water,

o Dewatering at the Vitro site.

The retention basins at both the Vitro and South Clive sites
are designed to retain the runoff from a 10-year 24-hour storm as
well as the excess wash water from the decontamination operations.
The equipment, truck, and rail washdown facilities will have sep-
arate holding basins or tanks from which the wash water will be re-
circulated. Excess wash water will be pumped to the waste-water
retention basins for treatment, Additionally, the basins have
sufficient capacity to hold all sediment inflow over the life of
the project. The emergency outlets from the basins at both sites
are designed to safely discharge the 25-year storm peak runoff
while maintaining at least 1 foot of freeboard in the basins.

At Vitro, there will be four basins, as shown in Drawing
.0004, Appendix B, with a total capacity of 11 acre-feet. At
South Clive, there will be one basin with a volume of 4.0 acre-
feet, as shown in Drawing .0005, Appendix B, Section 7.0 of Appen-
dix B provides more design details for these basins.
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5.6.6

Waste-water treatment

Waste water will be generated from the following sources:

Ground water collected from excavation dewatering.
Storm-water runoff.

Decontamination water from equipment washdown.
Laundry waste from washing protective clothing.
Shower and wash basin waste water.

CQ0O00CO0

Waste water from these sources will flow to the waste-water
retention basin which will provide primary settling, and flow and
contaminant equalization. Some of this flow will be utilized for
road and pile wetdown for dust and radon control on contaminated
areas. The remainder must be treated to acceptable limits and dis-
charged to Vitro Ditch. Assumed NPDES discharge limitations are
as follows:

Total radium - 10 pCi/1
Gross alpha - 30 pCi/l
Suspended solids - 20 mg/]

The principal dry-weather flow at the site will be the ground
water from the excavation. This flow may be as high as 300 gpm.
An additional treatment capacity of 200 gpm will adequately treat
any storm-water runoff within a reasonable period of time. The
flow from other sources will be insignificant, totaling only a few
thousand gallons per day; therefore, the total treatment capacity
will be 500 gpm.

Unit processes which have been selected for treatment of the
settled and equalized flow include:

0 Multi-media filtration for removal of suspended solids.
o Uranium- and radium-selective ion exchange for control of
radium and gross alpha.

Suspended solids which are captured by the filter and later
backwashed will be piped to a seepage basin or placed in an excava-
tion “or solids containment, Solutions from resin regeneration
and the ultimate spent resins will be buried at the South Clive
site for contaminant containment. Neutralizing chemicals (e.g.,
NaOH or H 504) and flocculent aids (e.g., polymer) may be
mixed with Zthe sedimentation basin inflow, if necessary, for pH
and solids control,

The performance specifications for the treatment unit will be
detailed by the State of Utah for construction by an experienced
manuf acturer, The system will include automatic controls for min-
imal operato~ attention and be weather proof, requiring no enclo-
sure, After completion of the remedial action, the treatment
system will be decontaminated and salvaged or buried at the South
Clive ite,
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§.6.7

5.6.8

5.6.9

Dewatering

Ground water at the Vitro site is near the surface and at
times rises into the tailings. To facilitate handling, the tail-
ings will require dewatering.

If needed, dewatering will be accomplished in layers by plow-
ing or trenching to let the material drain, pumping or draining
the water into the waste-water retention basins, excavating the
dewatered material until a new level is reached which is too wet
for handling, and repeating the process. Other options such as
well points could be wutilized if proved to be more cost-
effective.

Equipment decontamination pad

Decontamination pads with holding ponds or underground tanks
and recirculating pumps will be provided to wash contaminated
equipment, trucks, or trains at both the Vitro and South Clive
sites, thereby preventing contaminated materials from being car-
ried out of the areas.

Dust control

Dust generated by excavation, earth movement, vehicle use,
temporary materials stockpiling, and similar activities will be
controlled and minimized by the use of a water-based surfactant
sprayed from trucks or hoses. Special care will be taken to con-
trol dust created during demolition and the temporary stockpiling
or mixing of contaminated materials.

The sources for dust suppression water at the Vitro site will
be recycled water from the waste-water retention basins, for use
on contaminated areas or potable water for use on clean areas.

At Clive, water for dust suppression will be pumped from the
retention basin for use in the embankment or the ground water, for
use on clean areas.

The schedules for spraying the roads and pile areas will vary
daily and will be determined on an hour-by-hour basis. The fre-
quency of spraying will increase as combinations of low soil mois-
ture and high wind speed conditions are encountered. Extreme
conditions may requira the reduction or stoppage of work.

To prevent windblown contamination during transport, railcars
or trucks would be covered with a tarpaulin or canopy, or with a
spray latex seal. The trucks would be 35-ton capacity trucks and
trailers fitted with door seals to prevent leakage.
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5.6.10

5.6.11

§.6.12

Railroad construction

Transport of the tailings and other contaminated material to
the South Clive site by railroad requires the construction of ap-
proximately 3800 feet of railroad spur on the Vitro site. The
spur will originate at an existing spur at the Roper rail yard,
follow the existing railbed to the mill site, turn about 120° and
angle through the site (Drawing .0004, Appendix B).

To prepare for the railroad bed, tailings and any contami-
nated subbase will be removed from the railroad route and stock-
piled. Since it is proposed to load the cars directly with a
front-end loader, the railroad route through the tailings will be
excavated to a width sufficient for the railroad plus a working
area for loading from both sides of the train.

A second spur approximately 9200 feet long will be con-
structed from a point just east of the existing Clive siding, and
run south across the desert to the disposal site. Subbase will be
excavated from along the right-of-way, and the surface will be
scarified and recompacted. At the site, a roto-dumper will be in-
stalled and about 3400 feet of runaround track laid to allow unit
trains to be switched out.

There is one area requiring special design consideration for
the Salt Lake City remedial action. If the railroad option is se-
lected, then it will be necessary to develop the design in accor-
dance with railroad construction specifications. Compliance with
the requirements of the American Railroad Engineers Association
(AREA), Denver and Rio Grande Western Railroad (D&RGW), and the
Union Pacific Railroad (UPRR) specifications is essential. This
is an additional criteria to those outlined in the Project Site
Design Criteria Report (DOE/AL-049) (DOE, 1984c).

Borrow area

A local borrow area for approximately 1,040,000 cubic yards
of restoration material has been identified within about 10 miles
of the Vitro site. It is located along 5400 South in the south-
west Salt Lake County area and is privately owned. An existing
borrow area about 5 road miles north of the South Clive site will
be used to provide approximately 202,000 cubic yards of rock ero-
sion barrier. The radon barrier soil will be obtained from the em-
bankment excavation area.

Construction sequence

The following construction sequence is proposed for the reme-
dial action,
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[nitially, a site security system will oe set up at both the
Vitro and South Clive sites and coordinated with staging and vehi-
cle decontamination areas. This will provide control of traffic
entering and leaving the site, and prevent unauthorized traffic
from entering the area.

The next major item of site preparation will consist of con-
struction of the waste-water retention basins. Materials ex-
cavated from the basin area at Vitro will be stockpiled for later
transportation to South Clive. The materials excavated from the
basin area at South Clive, however, will be stockpiled for later
use as cover. Site preparation also includes construction of
drainage and erosion control measures, preliminary site dewater-
ing, and installation of the waste-water treatment facility at the
Vitro site.

while the site preparation activities are underway, the ac-
cess road from 1-80 and the railroad spur from the Union Pacific
mainline can be constructed. These will be followed by construc-
tion of the railroad spur at Vitro and the off-loading facilities
at the South Clive site.

Next, the disposal site will be partially excavated and the
embankment constructed. Excavation and transport of the tailings
and rubble will then begin using either rail or truck transpor-
tation. In the train option, tailings would be transported with
one train per day. Two trains of 54, 100-ton capacity cars would
be required. One would be loaded at the Vitro site daily while
the other is being unloaded at the South Clive site. The loaded
train would be covered, decontaminated, and hauled to the South
Clive site in the evening. The locomotive engines would leave the
loaded train at the South Clive site and return to the Vitro site
with the unloaded train by morning.

Fifty of the railroad cars (per unit train) would be rotary-
coupled gondola cars which would be water and sand tight., Large
pieces of rubble or other contaminated material which cannot be
handled by the offloading system at the South Clive site would be
transported in four side-dump railcars fitted - ith door seals to
prevent release of contaminated materials.

In the truck option, tailings and other contaminated materi-
als would be hauled to the South Clive site by truck. The concept
is based on hauling 5400 tons per day. Seventy-seven, 35-ton ca-
pacity trucks would be required. The trucks would make two round
trips per day. They would be loaded, covered, and decontaminated
at the Vitro site in the morning, driven to the South Clive site,
unloaded and decontaminated, and returned to the Vitro site in the
afternoon for a second l.ad. Each round trip would take 4.5 to 5
hours.

Rubble will be dumped and pushed into the disposal site, and
tailings will be off-loaded and stockpiled for transport and
spreading by scrapers,
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5.7

5.8

The embankment will be constructed in stages. Initially a
portion of the total embankment area will be excavated and the ma-
terial saved for future cover., The contaminated materials will be
placed in this first part of the disposal area. This area will
then be covered with the soil excavated from the next part of the
site. The cover materials will be placed in lifts and compacted
to the design thickness of 7 feet. The final stages of remedial
action will involve overall site drainage grading; placement of
rock cover over the embankment and in the drainage ditches; remov-
al of the railroad spur; restoration and revegetation of disturbed
areas at both sites; and construction of an access road and securi-
ty fence around the embankment,

Demobilization will consist of the removal of the remaining
waste-water retention basins and drainage ditches. The water will
be treated and discharged while the bottom sludges and dikes will
be transported to South Clive for burial., All decontamination ar-
eas will be removed and the equipment cleaned for salvage. The
staging areas will be destroyed with the contaminated items either
cleaned or buried. All contractor equipment must be decontaminat-
ed and inspected for project release.

DESIGN INSTRUCTIONS

This site conceptual design and the Project Site Design Criteria have
been developed for use as a guide for the detailed desiygn task. In no in-
stance are they to be interpreted as precluding good engineering judgement
and professionally-accepted procedures.

The conceptual design and these criteria were developed using the in-
formation available at the date of issue. The data and information avail-
able as of this date do not necessarily represent all of the data required
for the Vitro and South Clive detailed designs. The design engineer is
expected to examine the data provided relative to both sites and bring any
questions to the attention of the UMTRA Project Office in a timely manner
prior to the start of design.

The State will prepare specific design specifications for the items
discussed in Section 5.5 and performance specifications for the items
discussed in Section 5.6.

BASIS FOR EXCAVATION

A Radiological Support Plan (RSP) defines the monitoring surveys
which will be required at the site during excavation of contaminated mate-
rials., A final survey will certify that applicable radiation standards
are met following completion of construction, The State of Utah will pre-
pare this plan and have the responsibility for implementing the program.
The following subsections describe the purpose of the RSP,

43



5.9

5.8.1 Radiological survey plan

Radiological surveys are performed for three purposes: site
characterization, excavation control, and final radiological ver-
ification. Site characterization surveys or pre-.remedial action
surveys have been performed to identify volumes of material which
exceed the standard. The results have been used for planning and
engineering design purposes. Excavation control monitoring is nec-
essary as the work is being done to guide and control the amount
of contaminated material to be removed. Finally, when the ‘xcava-
tion control monitoring results indicate that the area meets the
standards, a final radiological survey will be carefully per-
formed to assure compliance with the cleanup criteria and the re-
sults documented.

5.8.2 Certification

During the remedial action operations, the State of Utah will
make available to appropriite Federal agencies data related to the
cleanup. In addition, samples may be split for analysis by these
agencies to allow comparisor of analytical results. These data,
along with any additional data collected at the discretion of the
certifying agent, will be used in the final certification report,

After remedial action, the DOE will certify that remedial ac-
tion has been completed according to the plan and final design,
and that the site meets applicable standards.

PROPOSED FINAL CONDITION

The compieted embankment will be partially below grade, extending ap-
proximately 1100 feet by 2200 feet. The tailings will extend from approx-
imately 9 feet below grade to approximately 26 feet above grade. Material
excavated for partial below grade disposal will be used to construct the
7-foot-thick silty clay cover. The embankment will have maximum side
slopes of 20 percent and 2 percent top slopes. The top and sides will be
covered with a 2-foot-thick layer of pit run rock for erosion protection,
The final covered embankment will be 35 feet above the surrounding
terrain,

The rock erosion barrier will tie into an unpaved access road which
will loop the bottom of the embankment, A security fence with warnin?
signs will enclose the embankment and roadway. Permanent monuments wil
be established designating the embankment as Federal property. DOrainage
channels adjacent to the embankment will provide drainage and divert
surface drainage around and away from the embankment,

The railroad spur and unloading facilities will be decontaminated and
removed, or disposed of on the site, and the R.0.W. restored to its orig-
inal condition. The unpaved access road from [-80 to the site will
remain,
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5.10

The excavated areas at the Vitro site will be restored with clean
soil to the original approximate ground level, contoured for surface drain-
age, and revegetated. Final contours and the site drainage plan are shown
in Drawing .0005 in Appendix 8. The Vitro site will be available for uses
permitted by local zoning ordinances.

Aquifer restoration of the relic plume downgradient of the Vitro site
was assessed (DOE, 1984b). The assumptions and calculations are summa-
rized in Appendix B, Section 13.0., The restoration does not seem warrant-
ed given the high cost-benefit ratio and the absence of ground-water use
in the maximum area of the plume,.

SCHEDULE

Remedial action at the Salt Lake City site is scheduled to begin in
January, 1985, Figure 5.4 is a graphical representation of the detailed
Salt Lake City Remedial Action Schedule.

The Environmental Impact Statement, Record of Decision, and State and
NRC concurrence with this document are the remaining key items which af-
fect this schedule and must occur as planned for the timely initiation of
construction., It is estimated that construction activities will require
approximately 36 months and will be completed in late 1987. Maintenance
and surveillance will continue after construction.

The vicinity property remedial actions are scheduled to be completed
in 1987; however, if there is a delay, space will be left in the embank-
ment for the remaining contaminated material. As the remedial action con-
struction nears completion, the site closure plan and vicinity property
cleanup schedules can be coordinated.

COST ESTIMATE

A preliminary cost estimate has been prepared, based upon the concep-
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