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@ Westinghouse HISTORICAL SITE ASSESSMENT

1.0

GLOSSARY OF TERMS, ACRONYMNS AND ABBREVIATIONS
ABB - Asea Brown Boveri

ACOE - Army Corps of Engineers

ADU — Ammonium Diurinate

AEC - Atomic Energy Commission

ASTM - American Society for Testing and Materials

CaF,; — Calcium Fluoride

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act
CE - Combustion Engineering

CSSG - Clay, Silty, Sandy Gravel

DA - Disassociated Ammonia

DSCC - Deeper, Silty Clay/Clay

EPA — Environmental Protection Agency

HEU - Highly Enriched Uranium

HF - Hydrofluoric Acid

Historical Site Assessment (HSA) - a detailed investigation to collect existing
information, primarily historical, on a site and its surroundings.

Impacted Area — any area that is not classified as non-impacted. Areas with a possibility
of containing residual radioactivity in excess of natural background or fallout levels.

FFCF — Former Fuel Cycle Facility

MDNR - Missouri Department of Natural Resources
MTR - Materials Test Reactors

N, - Nitrogen Gas

NHj; — Anhydrous Ammonia
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@ Westinghouse HISTORICAL SITE ASSESSMENT

Non-Impacted Area — areas where there is no reasonable possibility (extremely low
probability) of residual contamination.

NRC - United States Nuclear Regulatory Commission
NSSSC - Near Surface Silt, Silty-Clay

PCE - Perchloroethylene

RI/FS - Remedial Investigation/Feasibility Study
SNM - Special Nuclear Material

TCE -~ Trichloroethylene

UF;4 — Uranium Tetrafluoride

UFs — Uranium Hexafluoride

UO; — Uranium Oxide

UO;F; - Uranyl Fluoride

U303 — Uranium Oxide

UNC - United Nuclear Corporation

2.0 EXECUTIVE SUMMARY

Throughout its history, Hematite’s primary function has been to manufacture uranium
metal and uranium compounds from natural and enriched uranium for use as nuclear fuel.
From it's inception in 1956 through 1974 the facility was used primarily in support of
Government contracts that required production of highly enriched uranium products.
From 1974 through the plant closure in 2001 the focus changed from Government
contracts to commercial fuel production plant. Over the lifetime of the facility there have
been six owners. Mallinckrodt, United Nuclear and Gulf United Nuclear owned the plant
for the government focused phase of operations. Combustion Engineering, ABB and
Westinghouse owned the plant during the commercial phase of operations.

3.0 PURPOSE OF HISTORICAL SITE ASSESSMENT

DO-02-001, Rev. 0.2 2
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4.0

4.1

4.2

This Historical Site Assessment (HAS) compiles the existing information about the
Hematite Former Fuel Cycle Facility (FFCF) to describe the sites complete history from
the start of site activities to the present time. The primary objectives of this assessment
are to:

. Identify potential or likely sources of contamination

. Determine if the site poses a threat to human health and the environment
J Differentiate impacted from non-impacted areas

. Provide input into scoping and characterization survey design

J Provide an assessment of the likelihood of contaminant migration
PROPERTY IDENTIFICATION

Physical Characteristics
4.1.1 Name

The site is the Hematite Former Fuel Cycle Facility and is now owned by
Westinghouse Electric Co.

4.1.2 Location
The Hematite Facility is located at:

3300 State Road P
Festus, MO 63028

4.1.3 Topography

The Pleistocene terrace deposit has a surface topography that slopes gently to the
southeast eventually blending with the alluvial floodplain deposits of the Joachim
Creek, a tributary of the Mississippi River.

Environmental Setting

In 1997 general and Site specific information was gathered to create an understanding of
the geology and hydrogeology of the area. Major aquifers in the area as well as their uses
were identified. The bedrock structure and stratigraphic relations have been determined.
The unconsolidated sediments, their depositional environment, lithology and stratigraphic
relations have been determined. In 1998, a more thorough understanding of the
hydrogeology and geology at the Site was obtained as part of continuing investigations.

This section provides a brief summary of the geology, hydrogeology, hydrology and
provides some information regarding public water supply. There is a basic understanding
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of the hydrogeology at the Site based on previous investigations: Leggette, Brashears &
Graham, Inc., 1998, (Ref. 1), Gateway Environmental Associates, Inc., 1997, (Ref. 2); a
few points are presented below. In the hydrology sub-section, a gross summary of
precipitation and stream characteristics is provided.

The Water Supply sub-section introduces the facts that nearby water users are supplied
by ground-water sources (wells) and no nearby public drinking water sources are known
to be from surface water sources. According to Westinghouse, Jefferson County Health
officials during a community relations interview, indicated they believe that some
shallow wells (10-20 feet) in Hematite may be producing from a sandy layer, which in
their opinion may be influenced by surface water.

4.2.1 Geology

The Site is on the north, northeast flank of the Precambrian age St. Francis
Mountains uplift, which created the Ozark Dome. Cambrian, Ordovician,
Silurian, Devonian and Mississippian age sedimentary formations of various
depositional environments are draped on the flanks of the Ozark Dome. The Site
is situated over these sedimentary formations. Based upon the “Missouri
Geologic Map, 1979 (Ref. 3) and the “Bedrock Geologic Map of the Festus 7.5
Minute Quadrangle,Jefferson County, Missouri” (Ref. 4) the uppermost bedrock
beneath the Site is the lower Ordovician Canadian series, Jefferson City
Dolomite.

The Jefferson City Dolomite is described in Martin et al. (Ref. 5) as mostly light-
brown to medium-brown, medium to finely crystalline dolomite and argillaceous
dolomite. Chert, which is not abundant, is typically oolitic, banded, mottled or
sandy. Lithologic succession within the formation is complex and varies among
locations. The Jefferson City Dolomite, typically is 125 to 325 feet thick, is
bounded by the overlying Cotter Formation also mostly a dolomite, and beneath
by the Roubidoux Formation that is dominantly a sandy dolomite with lesser beds
of dolomitic sandstone and dolomite.

The indurated sedimentary rocks in this area dip gently and uniformly to the
north, northeast. There are no mapped or suspected faults within several miles of
the Site.

4.2.1.1 Site Specific Bedrock Stratigraphy

In 1956, Mallinckrodt Chemical Company installed an industrial water supply
well for the Plant, which was logged by a State of Missouri geologist. The
“Missouri Geological Survey and Water Resources Log No. 14993, 1956,” (Ref.
6) documents the bedrock stratigraphy encountered by the well. Unconsolidated
sediments are present to 35 feet below ground surface (bgs). The Jefferson City
Dolomite extended from 35 to 125 feet bgs, the Roubidoux Formation from 125
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to 255 feet bgs, the Gasconade Formation from 255 to 470 feet bgs, the Gunter
Sandstone Member of the Gasconade Formation from 455 to 470 feet bgs and the
Eminence Dolomite, from 470 to the total depth of the well, which is 600 feet bgs.

4.2.1.2 Unconsolidated Sediments (Pleistocene and Quaternary)

The Site is positioned in the valley of the Joachim Creek, which has incised into
the surrounding Cotter and Jefferson City Formations. During late Pleistocene
glacial regression, terrace units were deposited in the Joachim Creek valley.
These units are chiefly derived from loess and colluvium. Later during the
Holocene, alluvium was deposited in the Joachim Creek valley.

The Reference 4 describes the Holocene alluvium as clay, silt, sand and gravel
chiefly derived from local loess and colluvium. Colluvium is described as a
mixture of residuum, from fines to cobbles, and loess that is moving down slope
as a result of slope wash and gravity. Colluvium accumulates at the base of valley
slopes and in large valleys washes onto the floodplain, blending with the
alluvium.  Terraces typically contain lenticular beds of sand and gravel
interbedded with silt and clay.

Several subsurface investigations within the terrace deposit at and near the Plant
have produced geotechnical and geologic information, which allows a general
stratigraphic interpretation to be made. '

The more comprehensive geologic investigation performed in 1998 and 1999
greatly refined the knowledge of the unconsolidated subsurface. The study
supported the concept of a sand/gravel unit present in the subsurface above the
uppermost bedrock unit. Soil collected during the drilling process was analyzed
for physical properties (i.e., permeability, coefficient distribution, etc.) and/or
chemical laboratory parameters. Generally, the geologic information collected
during this investigation corroborated geologic data obtained during previous
studies. Specifically, five unique hydrostratigraphic units are located beneath the

Plant portion of the Site:

. a near surface silt, silty-clay (NSSSC);

. a fat clay;

. a deeper, silty clay/clay (DSCC);

. a clayey, silty, sandy-gravel (CSSG) sometimes later in this document is

referred to as the sandy-gravel unit; and
The Jefferson City Dolomite.
. Roubidoux Formation

4.2.2 Hydrogeology
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Reference 1 characterized the near-surface hydrostratigraphic units at the Site. In
that investigation, two ground-water monitoring wells were generally installed at
each location to serve the purposes of discrete geologic unit mapping and
sampling and to provide vertical hydraulic gradient information.

As part of the hydrogeologic studies, single-well hydraulic conductivity tests were
performed to characterize the horizontal hydraulic conductivity of distinct
geologic horizons. From these tests, the average hydraulic conductivities of the
unconsolidated materials above bedrock were found to be 3 x 10-5 cm/sec and 8§ x
10-4 cm/sec for the NSSSC and DSCC units, respectively. Single-well testing of
the Jefferson City Dolomite showed a hydraulic conductivity of 8 x 10-4 cm/sec.
Fracturing and other features causing secondary porosity and permeability in the
rock affect the hydrogeologic characteristics of the Jefferson City Dolomite and
other bedrock formations. The primary permeability of the bedrock (i.e., through
the solid rock matrix) is measured to be low, thus, slow ground-water velocity
would be predicted. However, ground water flowing discretely through fractures,
partings, or other secondary permeability features may do so at a much higher
velocity. The size, density, and orientation of these fractures and partings
determine the effective hydraulic conductivity of the bedrock.

Potentiometric surface (ground-water elevation) maps were constructed for the
NSSSC, DSCC, and Jefferson City units to determine ground-water flow direction
and hydraulic gradient. In the NSSSC unit, ground water flows to the northeast
and southeast. In the DSCC and Jefferson City units, ground water flows to the
southeast. Recent work shows the Roubidoux Fm.’s pieziometric surface as also
indicating southeast flow direction. The orientation of the fractures and other
secondary permeability features influence ground-water flow directions and
gradients in the Jefferson City and other bedrock formations.

In 2002, responding to the need for more hydrogeologic data prompted by the
discovery of trichloroethylene (TCE) contaminated private domestic wells,
additional drilling and characterization was accomplished, adding to the
hydrogeologic body of knowledge. That information is summarized in the Site
Remedial Investigation/Feasibility Study (RI/FS) Work Plan (Ref. 7).

4.2.3 Hydrology

The “Missouri Water Atlas, 1986 (Ref. 8) was referenced to determine local
stream characteristics. The Atlas shows that Joachim Creek, located along the
southeast Site boundary, is a permanent flowing stream. There are several other
surface water features present on the Site, including a spring, intermittent
perennial and ephemeral streams, a lake and ponds.

o The Site Spring flows an estimated 1 to 10 gallons per minute (gpm) most
of the year. The spring is likely a result of fracture flow in the Jefferson

DO0O-02-001, Rev. 0.2 6



@ Westinghouse HISTORICAL SITE ASSESSMENT

City-Cotter Formation, which receives its source water in the hills
northwest of the Site.

. The Site Pond is a small concrete dam impoundment southwest of the
Plant. It receives flow from the Site Spring and storm water runoff from
the Plant area.

. The Site Creek is the effluent from below the dam of the Site Pond that
receives discharge from the sanitary and storm water system. It flows
through a culvert beneath the railroad track and joins the effluent from the
Lake Virginia drainage basin.

. Lake Virginia/Site Creek combined tributary flows east to the Joachim
Creek.

) The Northeast Site Creek flows southeast to the east of the Burial Pits and
then east to its confluence with the effluent of East Lake tributary, then to
the Joachim Creek.

. East Lake east of the Site is an earth impoundment lake used as a water

supply for cattle. It is reported to never have been used in conjunction
with Plant operations.

o North Lake Tributary is the effluent drainage from North Lake and North
Tributary. This tributary crosses the terrace, west of East Lake.

. North Tributary is an intermittent stream west of North Lake.

Quantitative data regarding flow quantity, duration, peak discharge, etc. is not
available for all of these features. However some observations can be made.

The Site Spring flows virtually continually.

. The ponds and lake on the Site hold water year round. (Flow is measured
at the dam of Site Pond and reported quarterly to the Missouri Department
of Natural Resources (MDNR) Water Pollution Control Program.)

The streams flow intermittently.
The Joachim Creek is perennial.

4.2.4 Water Supply

Water for the Plant is supplied by a well located north of Building 253 within the
fenced manufacturing area. Up to 36,000 gallons were withdrawn from this well
daily. Well water is stored in an elevated 200,000-gallon tank and distributed as
needed within the plant, primarily for process water.

According to “Water Resources Report 30, 1974” (Ref. 9) domestic and industrial
water wells in the vicinity produce water from the Powell - Gasconade aquifer
group which includes the Jefferson City Dolomite, the upper most bedrock unit at
the Site. Wells in the area, may intersect the Jefferson City Dolomite if it is
present, but presumably do not derive significant quantities of water from it due to
its poor storativity.

DO0-02-001, Rev. 0.2 7
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5.0

5.1

52

There are no public water supply intakes on Joachim Creek. According to an
Environmental Protection Agency (EPA) field investigation report (1990)
“Preliminary Assessment, Hematite Radioactive Site, Hematite, Jefferson County,
Missouri, 1990” (Ref. 10) most of the residents of Hematite receive their drinking
water from Rural Water District #5. The report also states that surface water is
not used for drinking within at least a four-mile radius of the Site.

4.2.5 Meteorology

The “Missouri Water Atlas, 1986” (Ref. 8) was referenced to determine local
precipitation. The area receives an average of 38 inches of precipitation per year,
with 12 inches of average annual runoff. The maximum 10-day event expected
precipitation is 9 inches in a given 25-year event.

HISTORICAL SITE ASSESSMENT METHODOLOGY

Boundaries of Site

The property consists of approximately 228 acres, of which eight have most recently been
used for operations. The facility is located on Missouri State Road P, between the hills to
the northwest and a terrace/floodplain of Joachim Creek.

Documents Reviewed

Specific actions regarding the historical review include:

Review of the burial area records,

Review of plant survey data and environmental monitoring data,
Review of plant files regarding regulatory action and license history,
Review of plant files regarding spills and leaks,

Review of pre-construction survey records, and

Review of historical plant photos taken during construction activities.

In addition to this internal records review, fire insurance maps, environmental regulatory
database and aerial photographs were reviewed. Below is a summary of the various
sources of public record historical information reviewed in addition to the pertinent
information from the review.

5.2.1 Sanborn Maps

Sanborn Fire Insurance Maps are comprised of fire risk information for various
years from the late 1880s to present. The maps when available illustrate historic
Site features, usage, and potential hazards. An attempt was made to acquire the
Sanborn Fire Insurance Maps for the facility however according to Environmental
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Data Resources, owner of the Sanborn Map Company, Sanborn Fire Insurance
maps were not published for this area.

5.2.2 Regulatory Database Search

Federal and State environmental history records relating to the Site and
surrounding properties were reviewed. These records provide information on
whether environmentally regulated or hazardous materials may have been
improperly handled, stored or disposed at or near the Site.

The Federal and State record review was accomplished through a computer
database (EDR, Inc.) search of facilities that appear on lists generated by federal,
state and local governments. The review also considered sites surrounding the Site
to a distance specified in American Society for Testing and Measurements
(ASTM) Standard E 1527-00 (Ref. 11). The database identified no facilities
within the specified query area.

5.2.3 Aerial Photography Review

Readily obtainable, high to medium altitude, black and white aerial photographs
provided by Westinghouse, the United States Geological Survey and obtained
from private sources were reviewed. These include the following years: 1937,
1954, 1956, 1959, 1960, 1962, 1966, 1971, 1973, 1974, 1975, 1978, 1980, 1986,
1990, 1991, 1993 and 1996 (Ref. 12). The available photographs were for a
specific day in each of the above-referenced years. The purpose of the review was
to discern visible evidence of potential environmental conditions on the Site, or
contiguous areas.

In 1937 the Site contained the two existing barns in the northwest portion of the
site. At least one residence and related outbuildings were located immediately
southwest of the Site Pond, fronting the eastbound lane of State Highway P.

Areas north and south of the railway easement, south of State Highway P, were
cultivated. The Northeast Site Creek located immediately northeast from the
current plant appears to have been straightened. Some trees lined the intermittent
tributaries of Joachim Creek, and were dense along those tributaries south of the
rail line. A fenceline and unimproved road were noted trending south-southeast
from the highway, immediately southeast of current East Lake and northeast of
North Lake tributary.

In 1954 one or two small structures were observed immediately south of the
north-most barn. A fence was apparent around the south portion of the north-
most barn. A south-southeast trending unimproved road located immediately
northeast from the existing plant, originating from State Highway P, crossed the
rail line and terminated near Joachim Creek.  Agricultural activities were noted
in the vicinity of the current Plant and immediately south of the rail line. A
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potential fence line was observed south, and parallel to, the rail line. The
southeast-trending unimproved road near the East Lake extended southeast of the
rail line terminating near Joachim Creek.

In 1956, grading activities associated with construction of the plant facilities
were observed. Disturbed or graded areas were observed northeast of the new
plant structure, between the unimproved road and the Northeast Site Creek. Two
plant structures were apparent in the 1959 photograph. The unimproved road
located northeast from the Plant is no longer discernible in 1959, although a
fenceline may have been installed in its place. Scrub vegetation is noted northeast
of the Northeast Site Creek. This portion of the Site between the Northeast Site
Creek and the Residence (south of Highway P) did not exhibit row crops for the
remaining photographs reviewed. A footpath or potential surface drainage
channel was noted trending southwest from the plant, toward the Site Pond.
Grading or disturbed areas were observed on both sides of the Site Pond.
Construction of Lake Virginia was noted north from the Site.

In 1960, the parcel south of the rail line contained scrub vegetation and did not
exhibit row crops for the remaining photographs reviewed. A darkened circular
area, potentially a small body of standing water, is located east of the Site Pond,
southwest of the Site structure. In 1962, three disturbed areas or areas of
distressed vegetation were noted immediately northeast of the fence line (former
unimproved road), southwest of the Northeast Site Creek.

In 1966, sedimentation or a disturbed area was observed in the north portion of
the Site Pond. The Site Pond appeared dry. A disturbed area, larger than that
identified in the 1962 photograph, was noted immediately northeast of the fence
line located between the Site structure and the Northeast Site Creek. A structure
or trailer was noted in the center of the disturbed area. Excavated or disturbed
areas consistent with the current locations of the evaporation ponds were noted
immediately south of the plant. The East Lake had been constructed and was
apparent northeast. In 1971, the four or five structures noted southwest of the
barns were no longer visible. An unimproved, northeast-trending path or trail was
observed southeast of the rail line. Water was discernible within the evaporation
ponds.

In 1973, a disturbed area was noted immediately southwest of the Site Creek, east
of the Highway. Disturbed areas were also noted immediately south of the rail
line, and near existing monitoring well WS-16. Circular tracks, indicative of
cattle feed areas, were evident immediately east of the East Lake. No significant
changes or features were observed in 1974. In 1975, distressed vegetation was
noted immediately northeast from the plant, southwest of Northeast Site Creek. A
small disturbed area was observed south of the Plant, immediately north of
Joachim Creek. Construction of Missouri State Highway A was apparent east of
the Site.
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The 1978, 1980 and 1986 aerial photographs were taken from high altitudes
limiting detailed assessment; however, changes or significant features were not
observed. In 1990 and 1991, disturbed areas were noted northeast of the Site
Plant, southwest of North Site Creek, and southwest of the barns. These areas
may be associated with limestone gravel that was reportedly placed in similar
locations. An unimproved access road from Highway P to the area northeast of
the Plant was discernible. The 1991 photograph shows road and other
construction associated with the water storage tank located in the north portion of
the Site, north of Highway P. In 1993, the Site and immediate vicinity appear
essentially as viewed today. No change was noted in 1996 from the 1993 photo.

5.3 Personal Interviews

Subsequent to the Westinghouse acquisition of the Hematite facility, numerous
interviews have been conducted with former employees regarding the historical
operations. Information, gathered during these interviews in addition to on-site document
reviews of Site conditions, was used to describe the Site's complete history from the start
of activities to the present time.

6.0 HISTORY AND CURRENT USES

6.1 History

Throughout its history, Hematite’s primary function has been to manufacture uranium
metal and uranium compounds from natural and enriched uranium for use as nuclear fuel.
Specifically Hematite was primarily used to convert government-owned and leased
uranium hexafluoride (UFg) gas of various U-235 enrichments to uranium oxide, uranium
carbide, uranium dioxide pellets and uranium metal. These products were manufactured
for use by the federal government and government contractors and by commercial and
research reactors approved by the Atomic Energy Commission (AEC). Research and
development was also conducted at the Plant, as were uranium scrap recovery processes.

In 1955 Mallinckrodt Chemical Works purchased the parcel of farmland on which the
plant sits. The Plant became operational in July of 1956 producing uranium for use in the
navy nuclear fuel program. Mallinckrodt Chemical Works operated the facility until
approximately May of 1961 at which time ownership was transferred to the United
Nuclear Corporation (UNC). UNC provided uranium products to the federal
government.

In 1970, UNC and Gulf Nuclear Corporation entered into a joint venture forming, Gulf
United Nuclear Fuels Corporation (Gulf) which owned and operated the facility until the
spring of 1973 when UNC closed the plant and began decommissioning. Combustion
Engineering Inc. (CE) purchased the Property in May of 1974. In 1989 Asea Brown
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Boveri (ABB) acquired the stock of CE and began operating the facility as ABB
Combustion Engineering. In April of 2000, Westinghouse purchased the nuclear
operations of ABB which include the Hematite facility.

During the period prior to CE’s purchase of the Facility in 1974, government projects
dominated the operations on Site. During this time period the government owned all the
national uranium supply and leased it to facilities as needed. In order to obtain uranium,
even for government projects, a facility had to submit a request for allocation to the AEC
describing the amount and enrichment of uranium needed. A review of the requests for
allocation from 1959 through 1966 (the only such documents located to date) indicates
that approximately 7,576 kg of uranium was requested for government-related projects
and 1,887 kg of uranium was requested for commercial projects.

Much of the work on behalf of the government at the Site was classified, and therefore
specific details regarding the exact nature of the processes are not known. Generally, the
government work began under Mallinckrodt’s supervision and then dominated Hematite
production during the ownership and operation of UNC. Examples of government
projects during this time include:

production of uranium metal for nuclear submarines and a D1G destroyer reactor;
the supply of specialized uranium oxides for the Army Package Power Reactor;

. the supply of high enriched oxides for a General Atomics’ gas-cooled reactor in
Fort St, Vrain, Colorado;

. the production of highly enriched metal for materials test reactors (MTR) utilized
by the Navy;

the supply of uranium-beryllium pellets for use in the “SL-1" reactor;
the production of high enrichment uranium zirconia pellets for the Shippingsport
naval reactor under contract to Bettis Laboratory;

. and the production of highly enriched oxides to General Atomics for use in the
NERVA nuclear rocket projects.

Hematite also contracted directly with Oak Ridge AEC office and other government
contractors for the recovery of uranium from scrap materials. Scrap recovery projects at
Hematite included the recovery of uranium from scrap generated by a variety of Navy
projects and CUNO filter scrap generated by the Aircraft Nuclear Propulsion program.

Although the physical design of the Plant was modified over the years, certain areas of
the Plant were dedicated to particular production processes as well as certain types of
work (i.e., low enrichment processes versus high enrichment processes). For example,
Building 240 was historically dedicated to the chemical conversion of uranium into
compounds, solutions, and metal. Building 240 was further divided into areas for high
enriched and low enriched uranium processes: the “Red Room” (area 240-2) containing
high enriched conversion processes and the “Green Room” (area 240-3) containing low
enriched conversion processes and high enriched scrap processing. The Red Room was
specifically used for the reduction of UFs to uranium tetrafluoride (UFs), the conversion
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of UF,; to uranium metal, high enriched uranium scrap recovery, and other chemical
conversion processes using high or fully enriched uranium.

Building 255 of the Plant was used for the fabrication of uranium compounds into
physical shapes. Again, this building was segregated into areas of high enrichment and
low enrichment, with area 255-2 containing the low enrichment pellet plant and area 255-
3 containing the “Item Plant.” The Item Plant work was classified and products coming
out of the Plant were referred to only as “items,” and thus, the area received its name as
the Item Plant. The Item Plant was dedicated solely to classified government-related
work and specifically Navy fuel production work. The Item Plant was specifically
designed to process uranium dioxide into a Navy fuel product. Other activities within the
Plant included the blending of uranium oxide (UO;) with other chemical compounds.

Other areas of the Hematite Facility were used for storage, and again were separated
primarily by degree of enriched material or product stored. High enrichment storage
areas included Buildings 235, 250, and 252. Also, high enriched scrap was held in an
outdoor, fenced 75' x 120’ area to the south of the Plant.

6.1.1 Burial Pits

Beginning no later than 1965, and perhaps as early as 1958 or 1959, and
continuing at least until November of 1970, on-site burial was used as a means of
disposal of contaminated materials and wastes at Hematite. From 1965 until 1971
up to 40 large unlined pits were dug east of the Plant buildings. These pits were
used to dispose of materials and waste generated by the Plant processes. This on-
site burial was a formally authorized activity, conducted pursuant to a policy and
memoranda describing the size and spacing of the pits, the thickness of the cover,
and the quantity of radioactive material that could be buried in each pit. Copies of
two United Nuclear Corporation Memoranda regarding burial of residues and
contaminated material are attached in Appendix A.

UNC and Gulf maintained detailed logs of burials for the period of July of 1965
through November of 1970. A copy of excerpts of the Hematite burial logs is
attached hereto as Appendix B. Each entry contains a date, a verbal description of
the waste buried, the weight of the uranium measured for that waste and a
cumulative total of the uranium buried in that particular pit. Some entries also list
percent enrichment for the uranium.

The logs show a wide variety of wastes being buried in the pits. Although the
number of entries is too great to include, some examples of entries include: Tile
(Red Room floor); Contam. 5 gal. Endshake oil; B.D. Chlorotherm; 97% Acid
H,); R.S. oil; UO; THO, Paper Towels; Unknown Oil; R.S. Acid Insoluable;
Mixed Acid Residues; MB Rafinate Sample bottles; Bottle unknown organics;
Pickling Solution; 1 Drum of TCE #930 unknown enr; vac. Oil; KOH
Insoluables; press oil; pentachloride from vaporizer; Used Magnorite; Perclene;
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TCE u. metal wash; chlorothene — can cleanup; TCE Rags; Oily rags from Item
floor; NbCls vap. Cleanout; Item 51 Poison equipt.; and TCE-Oil-Rags.

No records of burials exist prior to July of 1965. However, an untitled
memorandum has been located indicating that burial pits may have been used as
early as 1958 or 1959, and that as many as three or four pits were used each year
prior to 1965 (Appendix C). Accordingly, it is estimated that an additional 20-25
pits may exist for which there are no records. There is no information to indicate
the nature of the material buried in these other pits.

On-site burial of radioactive material was terminated in November of 1970 as a
result of an AEC citation issued for failure to adhere to revised AEC regulations
concerning the quantity of material which could be buried on-site. It appears
though that Gulf did not cover the final pit until 1974 when it sold the property.

There has been no substantial investigation or analysis of the extent of the
contamination of the pits and the surrounding area. Rather, the pits remain in
substantially the same condition as when Gulf ended on-site burial activity in
November of 1970.

6.1.2 Filtrate Disposal Evaporation Ponds

The Hematite Plant has two former filtrate disposal evaporation ponds that were
also used for on-site disposal of low-level contaminants and both high enrichment
and low enrichment uranium materials. The two ponds consisted of a primary
pond and a larger secondary/overflow pond. When constructed, the ponds were
excavated to a depth of 3 feet, 4 inches and the soil removed was used to
construct a 1 ¥2 foot high berm around each pond. The ponds were then lined
with a 6 inch bed of 3 inch diameter rock, followed by a 4 inch bed of 2 inch
diameter rock. The original size of the primary pond was 30 feet by 40 feet and
the secondary pond was 30 feet by 85 feet. Twelve feet separated the two ponds.

The Evaporation Ponds were primarily used for the disposal of low level liquid
wastes containing insoluble uranium bearing precipitates and other solids. The
precipitates and solids were allowed to settle and the water evaporated naturally.
As additional liquids were added to the primary pond, the overflow flowed
through a pipe into the secondary pond. The ponds were originally built to
receive filtrates from the low enriched ammonium diurinate (ADU) conversion
facility, but were later used for the disposal of both high and low enrichment
recovery waste liquid. The logs from the burial pits also contain a number of
entries reflecting disposal of various materials in the Ponds. Examples of such
entries include: Filtered Perclene; Liquid from Sump; TCE from Metal Wash;
Filtered Reactor Cleanout; Filtered KOH Solution; Acid Water Cleanup; HCI
Solution; TCE Cleanup; Oil from Vac. Pump; Mop Water; TCE and Oil; TCE (u.
Metal Wash); Acetic Acid & H>O; H,O and Perclene; Filtrate; Nitric Acid Wash
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Water; and Pickling Hood Cleanup. Entries documenting this disposal are located
in the logs in Appendix B.

Immediately after CE purchased the Plant in 1974, use of the Ponds was curtailed
so as to allow only disposal of spent potassium hydroxide scrubber solution from
the uranium dry recycle process and liquids from startup testing of the wet
recovery process. Use of the ponds was discontinued altogether in September
1978. Following the discontinued use of the ponds, 700 ft* of sludge was pumped
out of the primary pond on October 1979. The sludge was dried and shipped to
licensed burial during 1982, 1983 and early 1984.

Formal decommissioning and decontamination efforts were undertaken in 1984,
as specified and ordered by the U.S. Nuclear Regulatory Commission (NRC) in a
March 8, 1984 letter (Ref. 13). In response, CE submitted a decommissioning
plan to the NRC by letter dated May 31, 1984 (Ref. 14) (Appendix D). The NRC
approved the plan by letter dated October 3, 1984 (Ref. 15). As a result of the
1984 decontamination approximately 2,800 ft* of sludge, rock and dirt was
removed from the primary pond in August 1985. Detailed sampling of the
primary pond was performed during the period of August through October 1986.
Additional sampling, following the remediation effort, determined the average
contamination of the soil in the ponds was below the 250-pCi/g decontamination
limit set by the NRC. However, contamination levels in excess of the average
limit remained.

In a status report dated May 20, 1988 (Ref. 16) to NRC, CE provided further
information concerning the remediation of the ponds. CE reported that core
samples from the sides and bottom of the primary pond were taken and analyzed.
The samples revealed an average contamination of approximately 60 pCi/g, with
one sample as high as 674 pCi/g. Approximately 1,200 cubic feet of soil and rock
was also removed from the secondary pond during 1987, and detailed surface soil
samples were taken. The average contamination from these 150 samples was 173
pCi/g, and the highest reported level was 745 pCi/g.

During the period of 1991-1992 CE commissioned a contractor to plan and
execute a soil and water study of residual contamination in the ponds. The results
of this study were not consistent with the previous analyses. Rather, in this
testing, the near surface soil samples from both ponds showed higher total
uranium activity and further remediation of this area appears likely.

6.1.3 Red Room, Item Plant and Related Areas

Because these areas were used for high enrichment fuel production processes
from at least the 1950’s to the early 1970’s they are highly likely to contain
nuclear contamination above currently applicable limits. In fact, these areas were
identified as contaminated or “hot” areas during the transition of ownership of the
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Plant from Gulf to CE in 1974. At that time, partial decontamination was
undertaken. Specifically, equipment was removed, duct work and exhaust fans
were removed, the floors were scarified and both rooms were vacuumed, steam
cleaned and painted. In the Red Room, three inches of concrete was added to the
floor and the roof was removed and supposedly buried on-site. However, these
decontamination efforts, although acceptable at the time are probably not in
compliance with current regulations for free release. Moreover, additional
contamination has been identified in the areas under the Red Room floor and
immediately outside the Red Room.

6.1.4 High Enrichment Storage Areas

Three buildings, as well as an outside area at the Plant, have been identified as
potentially contaminated storage areas. Specifically, Building 250 (159 ft. by 20
ft., housing up to 600 storage units) in the center of the Plant was used for high
enriched filter storage and high enriched UFs cylinder storage. Building 252 (41
ft. by 50 ft), to the south, contained up to twelve sets of storage racks, five shelves
high, used to store high enriched finished products and waste. Building 235 (20
ft. by 37 ft.) was also used to store high enriched product and waste in a similar
fashion. The outside storage area (75 ft. by 120 ft.) was used as a high enriched
scrap holding area.

6.1.5 Spent Limestone

The Hematite plant used crushed limestone rock chips in dry scrubbers to
facilitate the removal of hydrogen fluoride from off gas streams associated with
the UFs to UO; conversion process. The limestone chips are partially converted
to calcium fluoride in the scrubbers and the waste limestone chips are referred to
as “spent limestone.” After removal from the scrubbers, the spent limestone was
tested to determine the level of radiological activity.

Prior to 1979, all spent limestone with radiological activity below 100 dpm/100
cm® was quarantined in a pile located in the southeast corner of the current fenced
in area of the plant. Since 1979, all spent limestone with radiological activity
below 100 dpm/100 cm® has been used, with NRC approval, as onsite landfill,
while spent limestone with activity greater than 100 dpm/100 cm® has been
quarantined in piles in the southeast corner. All spent limestone with greater than
1,000 dpm/100 cm? activity has been sent to a licensed burial facility. Sampling
and testing of the material has been performed periodically, revealing uranium
contamination concentrations in the piles and the soils adjacent to and/or beneath
the piles.

6.1.6 Building 101 Tile Barn
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The Tile Barn formerly functioned as the emergency operations center. The
building has been used to store both clean and radiologically contaminated
equipment.

6.1.7 Building 110 Office Building

No work with radioactive or chemical compounds was reportedly undertaken in
this building.

6.1.8 Building 115 Generator — Fire Pump building

A diesel-powered emergency generator was located in this building. No work
with radioactive materials was performed in this building. A 600 gpm diesel fire
water pump currently remains in the building.

6.1.9 Building 120 Wood Barn

The wood barn has been used to store both clean and contaminated equipment.
The floor is dirt and may have residual contamination in low concentrations.

6.1.10 Building 230 Rod Loading

Finished pellets (standard, erbium and gadolinium) were loaded into fuel rods and
assemblies for shipment offsite from Building 230. This building was built circa
1992.

6.1.11 Building 231 Warehouse

Building 231 was used to store shipping containers. Some shipping container
refurbishment was performed in this area. A small potential for UO,
contamination exists.

6.1.12 Building 235 West Vault

The West Vault was most recently used to store depleted and natural uranium. It
was historically used to store high-enriched uranium. The interior of the building
was painted in 1994 and contamination may be present under the paint.

6.1.13 Building 240 Recycle Recovery (Red Room, Green Room, Blue Room)

This building contains laboratory and maintenance areas, a recycle recovery area,
a waste incinerator area and the former Health Physics laboratory. Support-
operations were conducted for conversion, pelletizing and fuel assembly including
material recycle, scrap recovery, cylinder heel recovery, quality control and
analytical laboratory, maintenance, waste consolidation and disposal preparation.
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This building was integral to the historic operations of the facility. Past
operations included the conversion of HEU using a wet conversion process and
wet recovery of scrap. The effluent streams were piped to the retention ponds for
settling and evaporation. The pipe system is likely to contain HEU. Numerous
spills and leaks likely occurred in these areas and parts of the slab were repoured
in 1974 over some existing contaminated flooring. Additionally, sub slab
contamination was found during the 1989 construction of Building 253.

Building 240-1 currently houses the Health Physics and production laboratories,
lunchroom and laundry for radiologically contaminated PPE. It historically
housed the lunchroom, offices, locker rooms and laundry.

Building 240-2 (Red Room) was used for recycle and recovery operations. It
historically included high enriched powder and metal operations, including
recycle and recovery.

Building 240-3 (Green Room) is currently used for the incinerator and associated
support operations. It historically included low-enriched powder operations,
including ADU and oxidation/reduction furnaces.

Building 240-4 (Blue Room) currently houses the maintenance shop. It also
housed the production laboratory until 1993 when it was moved to 240-1. It
formerly housed low-enriched powder operations.

6.1.14 Well House

The Well House is the block building attached to the potable water tank by the
double doors into the laundry room. Currently, chlorinating of potable water
occurs in the building using sodium hypochlotite (bleach), and the tank marked
"potable water" is used to ensure appropriate contact time. This building and the
attached tank are connected to the 200,000-gallon gravity tank on the hill across
State Road P, whose elevation creates a 50-psig static head throughout the system.
A pressure switch in the well house automatically activates the well pump when
static pressure drops below 50-psig.

Formerly, the existing chlorine contact tank was used as a pressure tank to create
the static head by adding nitrogen as necessary. That operation ended when the
gravity tank was built in 1991. The Well House formerly contained a mop water
boil-down tank immediately east of the chlorinating tank with a storm drain under
the tank for overflow. The boil-down tank was eliminated around 1993 and the
storm drain was capped with concrete.

6.1.15 Building 252 South Vault
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The South Vault was used for storage of low and high enriched nuclear material.
It was most recently used for storage of chemicals and low level radioactive
wastes.

6.1.16 Building 253 Office

This building contains offices, various Site utilities, storage of uranium,
processing areas and decontamination facilities. Within building 253 is an inner
building 250 that was formerly a stand alone structure used for storage and
housed the boiler, cooling tower pumps, and recycle hopper make-up.

6.1.17 Building 254 Pellet Plant

In the pelletizing buildings granules of UO; or uranium oxide (U3Og) were fed
into a mill (micronizer) that produced fine powder for pressing. A starch and die
lubricant were added and blended into a batch and subsequently pressed into
pellets. The "Green" fuel pellets were processed through a dewaxing furnace to
remove the additives and then passed through a sintering furnace where they were
made into a ceramic. These furnaces were electrically heated and used
disassociated ammonia to provide a reducing atmosphere.

6.1.18 Building 255 Erbia Plant

Most recent use of this building was for the special product line making erbium
pellets. It was the main pellet plant from 1974 through the opening of Building
254 in 1989. This process area included agglomeration, which used cranko and
freon, instead of the slugging presses, to increase particle size between the
micronization/blending and pellet pressing. Additionally, Building 255-3, the
current erbium recycling area, was historically called the Item Plant in which
high-enriched shot to be used as reactor fuel was sized and coated.

6.1.19 Building 256

Building 256-1 was used for Pellet Drying. Pellet trays were loaded into pans,
dried in an electric oven using disassociated ammonia (DA) as a cover gas and
either stored or transferred to Building 230. This structure was originally used as
warehouse space.

Building 256-2 was the main site warehouse for shipping pellets and powder and
for receiving site supplies.

6.1.20 Building 260 Oxide and Oxide Loading Dock
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6.2

6.3

7.0

7.1

7.2

The Oxide Building was built in approximately 1968 and is a four-story Butler
type building. This building was used for the conversion of uranium compounds
into uranium oxide granules.

Current Land Usage

Westinghouse has started environmental remediation and decommissioning activities at
the Plant. This includes investigation into the groundwater contamination issues and
preparing the Plant for the start of decommissioning.

In addition to the building descriptions provided previously, Building 230 is now being
used as office space to house the Decommissioning Team. The Tile Barn functions as the
emergency operations center and is being used to store both clean and radiologically
contaminated equipment. The wood barn is also currently being used to store both clean
and contaminated equipment. Building 240 currently contains laboratory and
maintenance areas, a recycle recovery area, a waste incineration area and the Health

Physics laboratory.

In addition, Westinghouse also leases part of its property to residents and farmers. This
property is located outside of the main Plant boundaries.

Adjacent Land Usage

Adjacent to the Westinghouse property is residential homes, woods and farmland.

FINDINGS

Potential Contaminants

The primary known contaminants of concern are uranium and technetium. Due to the
unknowns associated with government activities, thorium, Americium and Neptunium
should be considered isotopes of concern until proven otherwise.

TCE was used in the Navy process and later as thinner for a binding agent in pellet
manufacturing. Perchloroethylene (PCE) was used at the facility in a historic uranium
processing operation. Both of these contaminants have been found as contaminants in the
soil and groundwater and are being dealt with through the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process.

Potential Contaminated Areas

7.2.1 Impacted Areas
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The process buildings and surrounding land are to be considered impacted area.
The actual extent of the land area shall be determined but is presently assumed
within the central 7-acres of the site. Class 1, 2 and 3 impacted areas will be
determined based on future characterization efforts.

The ground water in the overburden has historical contamination of Tc-99.
Characterization efforts will be developed to further determine the extent of the
water contamination in the overburden. The aquifers have shown no detectable
levels of contamination.

7.2.2 Non-Impacted Areas

The area land outside the burial pits shows no documented evidence of activities
that could possibly have contaminated these areas. As such, they are expected to
be classified as non-impacted but will be tentatively included in site
characterization for further investigation..

7.3 Related Environmental Concerns
7.3.1 Jurisdictional Wetlands and Surface Water Issues

Jurisdictional wetlands and surface water issues would need to be considered in
operations and actions related to executing the decommissioning effort. Wetlands
are believed to be present on the Site and the surrounding properties. This natural
resource is under the jurisdiction of the federal government, jointly administered
by the United States (U.S.) Army Corps of Engineers (ACOE) and the U.S. EPA.
At the state level, jurisdiction is administered by participating state agencies
including the MDNR and the Missouri Department of Conservation Wetlands
Management Program.

7.3.2 Surface Water Issues

Five intermittent tributaries (North Lake Tributary, East Lake Tributary,
Northeast Site Creek, Site Creek, and Lake Virginia/Site Creek Tributary) and
one perennial stream (Joachim Creek) flow across or run adjacent to the Site.
Two ponds/lakes, including East Lake and Site Creek Pond are also on the
property. These water resources, just as wetlands, are under the jurisdiction of the
federal government and the State of Missouri.

7.3.3 Threatened and Endangered Species
An evaluation of the potential effects of the Plant’s decommissioning may have

on threatened and endangered species is an important aspect of the project.
Threatened and endangered species are protected under federal and state statute
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8.0

9.0

and threatened and endangered species are often key indicators to the overall
health of an ecosystem.

CONCLUSIONS

Based on the HSA the potential sources of contamination are the burial pits, the lagoons,
and soil contamination remaining after years of operation. TCE from the site is migrating
off site and does pose a threat to human health and the environment. The approximately
eight (8) acres surrounding the site are considered impacted with the remaining property
classified as non-impacted.

There are numerous unknowns associated with the burial pits. This HSA provides a
detail description of the site history and has provided valuable insight for the
decommissioning planning; however, the detailed information on the pits for safe and

effective remediation planning is not available. Further site characterization is needed to
determine the content and extent of contamination associated with the burial pits.
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Appendix A

Memoranda for Burial

DO-02-001, Rev. 0.2 24



TO
FROM

SunJeer

sugsy f

. ' A .':-".‘ ‘: Y-S -~
R ICTEE I R AT t,m.’m

6,
e

3, qt“ [ 4 p;;'_::v. X "‘33‘:"":';:;&”;"0-' v
TR I‘va CE

Vo= " o il =

>

JSFICE MEMO

€, F. Sanpers Ar Hewarite . Davx

L. J. Swartow Ay Heuartive Cary Yo

BurRtaL oFf RESIDUES AND .
CONTAMINATED MATERIAL .

Jury 19' 1965 .

Da
0.
R,
J.

Jot

F.

F.
G.
M.
A.
P
G.

CroNIN
DARR
Haumono
Rooe
RosseRr
StencEL

Tre FOLLOW[“G 1S A SUMMARY OF THE CRITERIA WE AGREED TO FOR THE BURIAL

OF LOW LEVEL WASTES AND CONTAHINA?EO EQUIPMENT,

' t. AEC R:cuunous

MAX {MUKX QUAKTITY PER BURIAL'PIT: 50 MICROCURIES

ENRICKMENT *. Grams U
>50 - 100% 790-
>25 - <0 2000
220 - 225 ~5000
>15 - <20 ‘6000
>10 - <15 . = 8000
>6 - <10 . 12000
5 22000 .
5o S . 26000 -
3 . . 32000 | - .
2 .. L0000
“1 B 55000
NATURAL AND DEPLETED ' L 150000

"THORTUM ) © . k50000

{F MORE THAN ONE ENRICHUENT IS (NVOLVED IN THE BURIAL THEN THE

QUANTITY OF URANIUM OF EACH ENRICHMENT BURIED MUST BE LIBITED SUCH

- 7”“'0 -
o+ % + - +?_(_g = 1,00 '
§x1 . Axa . AxN_

WHERE? X1, Xa. X 1S TRE QUANTITY oF U (tN GRAMS) OF EACH ENRICHMENT

76 BeSpuRiED. Ax s AXay Ax 1S THE ALLOWABLE QUANTITY YO BURY

OF THE CORRESPONDING ENRRCHMENT.

Buntat. Depyn: ALt MaYERIAL aua:co 1S A MINIMUN OF & FEET BELOW GRADE.

Burtat. FREQUENCY: NOT MGRE THAN 12 PER CALENDAR YEAR,



.
¢ . I . S L)

. . /OUEE AND . ‘
T %, MaATERIAL RRA

SEPARATION OF BURIAL Pirs:?

A MINIMUM OF Stx FEEY DEYWEEN PITS,

. - T Recoross Eacx 1TEM SHALL (1 TAGCED SHOWING ENRICHMENT, ToTAL U
*  CONTENT, ’ .
1 A WRITTEN RECORD SHALL BE MAINTAINED BY THE RESPONSIBLE

SUPERVISOR OT EACH BURIALs THIS RECORD WiLL LIST THE
tNDIVIDUAL lTC“s BURICD, TOTAL CONTENT AND DATE OF BURIAL.

- it. UKC REGULATIONS

"NOTE: THERE 15 NO REGULATION ON TKE SIZE OF THE FIT,
- . . ’

M . o .

A, Containcrs: Process restoves (sucH As actip (NSOLUSLES), MSA FILTERS,
. CONTAMINATED TRASH, ETC., VILL BE PACKAGED IN SUITABLE

N * CONTA INERS

. . INATION DURING THE BUR!AL PROCESS, * . * .

. -

VisioLe CONTAMIBATION? |

e . .

. . . D;TERMINI“G u Conr:ur.

.\“ e : .‘. . L T e

I ‘A;  GENERAL TRASK FROM PLANT ‘Arca B St T e

.. .
- . *a

. ISTIMATCo

.
11]. SOP ror PARTICULAR Tvp:s oF MATERIAL .

YO0 PREVENT THE SPREAD OF RAD!OACTIVE CONTAM~

VISIBLE .COMTAMINATYON ON :£XTCRHAL SKURFACES
*OF *ALL “CONTAINERS OR EQUIPMENY SHALL BE

REMOVEDe ) .

THE URANITUM CONTENT OF EACH ITEM BURIED SHALL
‘BE DETERMINED BY EJTHER SAMPLE AND CHEM(CAL
ANALYSIS, GAMMA COUNTING OR :uctncenluc

.. .Twrs IncLuDES PAwsn, RAGS, EUPTY r eovTLES, EYC. -6 R

'PACKACE 'N POLY BAGCS AND GKUMA COUNT.
LESS THAN OR EQUAL 4 cu 93% EnRicHED U (or CQUIVALtNT) PER aac. Bunv

' “* 1o |F CONCENTRATED == LOCATE AND REMOVE. ’ .

2. IFr DISPERSED: BURY,

. Bs Process EQutpuenT

GREATER THAN & cnaus 93% U per eac:

-

1. ReEMOVE VISIBLE EXTERNAL CONTAUIHATION,

2. REMOVE INTLRNAL ACCUMULATIONS AS PRACTICAL. .

—
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SERIAL R

3¢ Mare MCNGIREERING :sTluATE" of votat U or cauma counr.

k. Dispose of THROUGH AEC LICENSED COMMERCIAL BURIAL fACILthES
OR SCRAP DCALERS. '

C. hou-PRoccss EquirneENT FROM PLAtT AREAS (PIP!NG, FURNLCE coth, ) ) K -
INSULATION FROM NON~PROCESS PIPING, ETC,.)

1e REMOVE VISIDLE CONTAMINATION AND BURY, ASSUME N0 U vALUE, ~

D. Grass rerom Creu Las s . _ -

) . 1. Rlnsz AND COLLECT IN ‘55 cALLon ORUM, Keep sepARATE FROM
et OTHER TRASH. ) . : . .: . .

Bury ASsumtNG w0 U vatLue.

E. Acio Insorusics, MSA FiLvers, OtHER Sortd ProcEss Resioucs

\
1. Devermine U CONTENT AND OURY wITHIN AEC LIMITS LISTED (N _
Sectton | ABOVE OR FORWARD TO LICENSED couMERCIAL BURLAL ’
. Lo FACILITIES, .
oo S .
-+ Fa OTHER e e ‘
~ ITEMS NOT SPECIFICALLY FITTING YHE ABOVE LISTED CATAGORICS WiLL .
"BE OISPOSITIONED AS THEY OCCUR BY THE HEALTH Puysics DeparIumenT. L
. . . . A ::/ :
(3} . ‘ . St
. L " o
. N ;::.. .. . ' -..-"_-~ . L
. - LY
- LJSwartow/ue ‘e S
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PAGE 1 OF 3

EFFECTIVE 10/17/69

SUBJECT: Burial of Residues and Contaminated daterial
. 1SSUED 10/17/69

SUPERSEDES 7/ 19/ 65

. The 20llowing 1s & sunmary of the criteris for burial of low level wastes
and contaminated cquipment,

I. Burial Pit Requiremonts

A. Maximum quantity per burial pit:(50 millicuries)

Enrichment Grams U

50 - 100% 790 . -
25 - <50 2000 ’ < }
20 - <25 - 5000
™15 - <20 " 6000
Mo - <15 . . 8000 :
>6 - <10 12000

-5 . 22000

4 . 26000

3 : 32000

2 40000

1 . 59000

elztural sand-Beoploted 150690
. Thorium . ‘ . 450000

If nore than one enrichment is involved in the burial then the
quantity of uranium of each enrichmert buried must be limited such

that: ‘e
X %2 a x % w100 °'
Axl sz . ,A:gn '

Whero: xl X, X is the quantity of U (1n grams) of oach enrich-
ment %o b3 buried. Ax Ax is the allowable quantity
to bury of the corresp%nding carfchment,

'B. Purial Depth: All materisl buried nust be a ninimum of 4 feet
below grade, - .

c. Burial Fraquoncy: 12 pits per calendar year, maximum, (no size
restriction). S

D. Soparation of Burial Pits: A niribun of six fect between pits.

II. laterial Requirenents

A. [Lach item buried shall be tagged showin« enrichment, total U or U-235
coutent.

UlS ACCOUNTAZILY

womj)non [ TecrNieaL I {
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‘ © NO. I .
URITED NUCLEAR —

" CORPORATION ] PAGE 2 OF 3

EFFECTIVE 10/17/69

*  SUBJECT:Buria) of Residuas and Contaminmated Material
: 1$SUED  10/17/69

. , ' SUPERSEDES  7/19/65

IX, Material Requirements (continucd) -

B, All burials must be documented. This record will list the
individual items buried, total U or U-235 contont and date

of burial,

C. Process residues (such as acid insolubles), KSA filters, con=-
, taminated trash, ctc., will be packaged in suitable containers
' to prevent the spread of radioactive contamination during the

burial process.

D. Visible contamination on external surfaces of all containers
or cquipment shall be removed.

E, The uranium content of cach item buried shall be determined by
eituur sample and chenical analysils, gamma countizg or c:gineerlng

estinato.

11X, SbP for Particuler Types of laterial

A. _General Trash from plant .area.

This includos paper, rags, cmpty bottles, etc. ' Package in poly
bags and gauma count. Less than or equal 1 gm. 93% enriched U (or
equivalent) per bag: bury. Greater than 1 grams 93 per bag:

1, If concentrated - losate and remove. .

. 2, If dispersed - bury.

. e .t -

1 B. Process Equipment

l. Remove visible extoerncl contamination,

2. Remove internal accumulations as practical.

e

3. Make "engineering estimato" of total U or gamma count.

4, Dispose of through AEC licensed commercial burial zacilities
or scrap dealers.

C. Non-Process Equipnent from Plant Arcas (piping, furnace coils,
insulation from noa~-prosess piping, etc.)

l. Remove visible contamination and bury. Assuwme no U value,

D. Glass from Chem. Lab

1. Rinse and collect in S5 gallon crun, Keop scparate Lrom
other trash. BDury assuming no U value,

PRODUCTION

s e
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UNITL:.D NUCLEAR

: . CORPORATION ] rage 3 ofF 3

EFFECTIVE  10/17/69

SUBJECT: Burial of Residues and Oontaminated Material
] 1SSUEd  10/17/69

S ) o e SUPERSEDES  7/19/69

E. _Acid Insolubles, MSA Filters, other Solid Process Residues

1.. Deternine U content and bury within AEC linits listed in
* Section 1 above or forward to licenSed conmercial burial
facilities.

F, Other

Items not specifically fittinz the above listed catagories will
be evaluated as they occur and dispositioned by the scrap engineer,

FRODUCTION SAFETY ACCOUNY (lT\'

!ECH | '{\:U“"’“ lti\ -\\((‘)L«D(A\

/2’7 -;".A’o-/lfﬁn ﬁ’/h’:/{. j‘/( /// /




@ Westinghouse

HISTORICAL SITE ASSESSMENT

Appendix B

Burial Log Excerpts
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Subject: Burjal Pits

The approximate area within which the pits are located is shown on
drawings D-5020-2023 and D-5020-2015.

On site burials occurred since 1958 or 1959. Detail records were
maintained only for the period July 1965 thru November 1970 when burial
was halted.

Burial was terminated in November 1970 when an AEC non-compliance citation
was recefved. This resulted from a May 1970 revision of the regulation
which had not been recognized by United Nuclear Corporation. The change
in the regulation severely 1imited the SNM guantity that could be buried
making_on site burial impracticable.

A1l burials in the July 1965 through November 1970 period were made in
accordance with written procedures originated in July 1965 (memo Swallow
to Sanders dated July 19, 1965). This memo was formalized as an SOP {ssued
Dctober 17, 1969. (Copies attached). '

A review of the burial record discloses the following:

Date of Record: July 19, 1965 thru November 6, 1970
Total Number of Pits: 40
Total U235 Burjed: 27.4 Kgs

50% of all items contained less than 1 gram U235

30% of all items contained 1 to 4 grams U235

20% of all items contained 4 to 8 grams U235 :

A few items containéd more than 8 grams U235 but no significant large quantites.
The type of material buried consisted of¢

° 16% - metals, cans, non-uranium solids, acid insolubles
° 2% - liquids - mostly oil, water and clean up residues

° 82% - Combustibles - wood, filters, general trash (rags,
paper towels, gloves, etc.)

A record was not made of burials preceeding July 1965. Discussions with
plant personnel indicate that only 3 or 4§ pits per year where used. It is
therefore estimated that 20-25 additional pits exist that are not recorded,
Items buried are similar to those on the record.

/vg
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Interoffice Correspondence
NIS/84/2025

EE POWER '
SYSTEMS May 31, 1984

Mr. R. G. Page, Chief

Uranium Fuel Licensing Branch

Division of Fuel Cycle and Material Safety, NMSS
U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

Docket No. 70-36
Dear Mr. Page:

Enclosed is the proposed plan for decommissioning the evaporation ponds.
This plan is required by license condition No. 10 of SNM-33, as amended.

Please advise if there are any questions, or if additional information
is required.

ot

Very truly yours,

COMBUSTION ENGINEERING, INC.

75 Tl

H. E. Eskridge
Supervisor, Nuclear Licensing,
Safety and Accountability

€g

cc: H. V. Lichtenberger
J. A. Rode
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PROPOSED DECOMMISSIONING PLAN
FOR EVAPORATION PONDS

COMBUSTION ENGINEERING, INC.
HEMATITE PLANT
MATERIALS LICENSE NO. SNM-33

MAY, 1984

DO-02-001, Rev. 0.2 60



I PURPOSE

The purpose of this plan is to describe the course of action to be
completed by Combustion Engineering, Inc. to decontaminate and
decommission the primary and se;ondary evaporation .ponds located in
the southwest corner of the fenced manufacturing area. The object

of this action is to prepare the evaporation pond area for eventual
reléase for unrestricted use, or release with necessary use convenants
in the manner required by State law. '

11. DECONTAMINATION REQUIREMENTS
A reasonable effort shall be made to achieve residual contamination
concentrations as far below acceptable levels as is practical. It is
anticipated that this effort will result in residual contamination
concentrations of below 250 picocuries per gram, and thus correspond
to option 2 of the Uranium Fuel Licensing Branch Technical Position
for disposal or onsite storage of residual uranium from past operations. .
Should the 250 picocuries per gram concentration not be practically ‘
achieveable, the 2500 picocuries per gram limit, option 4 of the Branch
Technical Position, will apply. In either case, residual concentrations
will be covered with a minimum of 4 feet of clean overfill.

I11.  DECONTAMINATION OPERATIONS

Decontamination and decommissioning of the evaporation ponds will include
the following steps:

1. Discontinue use of ponds for disposal of low level Tiquids.

2. Remove pumpable portion of sludge (down to the underlying layer of
crushed rock) from the primary pond.

3. Dry sludge from primary pond, consolidate into new drums and ship
to licensed burial, !
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_1I1. _CONTINUED
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4. Remove layer of carryover sludge from secondary pond and ship to
licensed burial.

5. Cut trench north of ponds to intercept ground water flow upstream of
ponds and to suppress ground water table in area of ponds.

6. Pump liquid from primary pond and evaporate.
7. Remove remaining sludge from primary pond.

8. Sample both ponds on grid pattern to determine residual activity
concentrations. Obtain depth profile of activity for each pond.

9. Remove any residual activity above decontamination requirements
and resample.

10. Submit survey report to NRC Uranium Fuel Licensing Branch.

11. After obtaining NRC approval, cover both ponds with a minimum of
4 feet 0of clean overfill,

Iv. SAMPLING RESIDUAL ACTIVITY

After removal of the remaining sludge from the primary pond, samples
will be taken to characterize and map residual activity in the under-
lying soil (step 8 above). This sampling will be conducted as follows:

Samples will be taken by superimposing a 2 ft. X 2 ft. horizontal
grid pattern on the primary (small) pond and a 3 ft. X 3 ft. grid
pattern on the secondary (large) pond. A representative sample
will be obtained from each grid cell. Samples will be crushed,
blended and counted for gross alpha and gross beta activity. A
depth activity profile at one-foot intervals will be taken at the
center gf each pond.
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=~V - DECONTAMINATION SCHEDULE

Steps 1 through 5 of the above decontamination operations have been
accomplished. Use of the evaporation ponds for disposal of low level
liquids, primarily spent potassium hydroxide scrubber solution from

the uranium dry recycle process and liquids from startup testing of

the wet recovery process, was discontinued in September 1978. After

an extended dry weather period, 21,000 liters of sludge was pumped out

of the primary pond in October 1979. The resulting 136 drums of material
were individually dried, consolidated into 74 new drums (17 H) and
shipped to Vicensed burial during 1982, 1983 and early 1984. A thin
layer of carryover sludge was removed from the secondary, or "overflow"
pond in November 1983. This sludge 'was placed in 3 metal shipping boxes
(B-25) having a combined volume of 294 cubic feet and shipped to licensed
burial in January 1984. During the summer of 1983, an 8-foot deep trench
was cut parallel to the ponds in the uphill gradient of area ground water
flow. The purpose of this trench was to intercept ground water fiow to
the ponds and to suppress the ground water table in the general area of
the ponds. Although water has been repeatedly pumped from the trench,

no effect on the water Tevel in the ponds has been observed.

Step 6 of the decontamination operations, pumping water from the primary
pond into a steam-heated tank for evaporation, is currently in progress.
Once this step is completed, we will be dependent on an extended dry
weather period to complete drying of the primary pond and complete

Step 7, which is removal of the remaining sludge, including the 6-inch
thick crushed rock lining. An estimated 2,450 cubic feet of material
remains to be removed from the primary pond.

Although removal of the remaining sludge and completion of the residual
activity sampling is scheduled for the summer and fall of 1984, an extremely
wet period, as has been experienced in some previous years, could delay
completion of those steps for a year. It is not practical to handle the
heavy water intrusion during extremely wet weather (covering the ponds

would only prevent accumulation of direct rainwater, a relatively minor
problem). :
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V. CONTINUED

A survey report will be submitted to NRC within 6 months of completion
of Steps 7, 8 and 9. Completion of the entire decontamination and
decommissioning project is scheduled prior to the expiration date of )
License SNM-33, which is December 31, 1988. '
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