
13.0 Uranium Plant Yard

The restricted areas surrounding the Uranium Process Building (Building
#1) and Warehouse Building (Building #4) have been extensively
characterized and remediated. This area also contains a stockpile of
Option #2 material awaiting approval from the NRC for on-site disposal.
For this Characterization Report, the uranium plant yard has been
segregated into four separate sections. They are the area north of
Building #1 and surrounding Building #4, the area south of Building #1,
the area east of Building #1, and the parking area west of Building #1.
Stockpiles of Option #2 materials are contained in areas north and east of
Building #1. The general layout of the uranium plant yard is shown on
Figure 14.1 (included with Section 14.0).

The restricted yard area surrounding Building #1 was originally included in
the Micro-R survey of the entire site which was conducted in 1979. The
survey results have been placed on Drawing No. 79PRSBUR-0. This
drawing is included as an attachment to Section 6.0. This survey showed
numerous locations in the Uranium Plant Yard area with surface readings
exceeding 30 uR/hr. Subsurface characterization and decommissioning
work was initiated in this area and has continued up through the present.

A. Characterization Data (Restricted Area North of Uranium Building /
Warehouse Building Yard):

A random soil sampling program was undertaken in late 1989, with
analysis completed by February 1, 1990, by Cimarron personnel
within the restricted area and around the three sanitary lagoons.
The purpose of this sampling program was twofold: (1) to
determine the extent of shallow surface soil contamination and (2)
to determine the depth of soil contamination. The soil sampling
program was completed with corings taken from 0 to 2 ft. and from
0 to 20 ft. and allowed Cimarron personnel to more accurately
determine the volume of contaminated soil in this area. These
sampling locations are shown on Figure 13.1. The soil data for the
shallow sampling (0-2 ft.) and deep sampling (0-20 ft.) are shown in
Tables 13.1 and 13.2, respectively. The 1990 soil sampling data
indicates that, in general, contamination in the yard areas from
uranium plant operations was limited to the upper 1 to 4 ft. of
surface soils. Additionally, this sampling effort negated an earlier
borehole gamma survey completed in 1988 that indicated
contamination down to 20 ft. in depth. As a result of 1990 random
soil sampling effort, it became obvious that the 198814 survey was
producing false positives due to in-situ naturally occurring
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Figure 13.1
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Table 13.1
Cimarron Facility

March 1990 Soil Sampling Events
Uranium Plant Yard Area

Page 1 of 2

Location Sample Depth Total Uranium
pCi / gram

10N - 40E 0- 1' 17.97
1 - 2' 17.40

ION - 100E 0-1' 14.20
1 - 2' 12.37

1ON - 120E 0-1' 12.65
1 - 2' 8.67

1ON - 180E 0-1' 9.17
1 - 2' 7.77

30N - 40E 0- 1' 12.77
1 - 2' 10.76

30N - 60E 0- 1' 30.90
1 - 2' 22.39

30N - 80E 0- 1' 42.61
1 - 2' 12.10

30N - 100E 0- 1' 53.62
1 - 2' 26.72

30N- 140E 0- 1' 21.36
1 - 2' 7.46

33N - 180E 0-1' 6.10
1 - 2' 6.18

57N - 38E 0-1' 14.69
1 - 2' 12.33

57N - 60E 0- 1' 120.82
1 - 2' 66.47

57N - 80E 0- 1' 94.19
I - 2' 95.86

57N - 100E 0-1' 28.18
1 - 2' 15.04

57N - 137E 0- 1' 25.12
I - 2' 12.53

50N - 160E 0- 1' 16.93
1 - 2' 12.10

68N - 162E 0- 1' 20.16
1 -2' 16.19

70N - 180E 0- 1' 41.26
1 - 2' 13.09

86N - 162e 0-1' 25.34
1 - 2' 14.21

90N - 180E 0- 1' 47.82
1 - 2' 29.58

110N - 162E 0-1' 39.07
1 - 2' 24.76

lION - 181E 0- 1' 41.61
1 - 2' 31.43

130N - 40E 0.-1' 23.91
1 - 2' 15.80

130N - 60E 1 - 2' 30.95
2 - 3' 21.33
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Table 13.1
Cimarron Facility

March 1990 Soil Sampling Events
Uranium Plant Yard Area

Page 2 of 2

Location Sample Depth Total Uranium
___pCi I gram

130N - 79E 1 - 2' 27.71
2 - 3' 16.68

122N - 95E 1 - 2' 16.02
2 - 3' 10.97

130N - 167E 0- 1' 82.84
1 - 2' 37.96

130N- 180E 0- 1' 40.44
1 - 2' 25.42

150N - 40E 0- 1' 60.53
1 - 2' 30.60

147N - 160E 0- 1' 34.27
I - 2' 18.32

150N - 180E 0- 1' 30.79
1 - 2' 19.52

152N -200E 0- 1' 48.46
1 - 2' 29.63

150N -220E 0- 1' 6.61
1 - 2' 7.43

170N - 40E 0- 1' 17.35
1 -2' 16.96

170N - 60E 0- 1' 19.62
1 - 2' 14.09

170N - 80E 0- 1' 23.64
1 - 2' 14.01

170N - 156E 0- 1' 13.62
1 - 2' 11.69

190N - 120E 0- 1' 15.06
1 - 2' 7.87

190N - 160E 0- 1' 7.80
1 - 2' 6.85

190N- 180E 0- 1' 7.17
1 - 2' 6.99

210N - 160E 0-1' 10.34
1 -2' 6.64

228N- 126E 0- 1' 13.13
1 -2' 11.51

230N -240E 0- 1' 12.02
1 - 2' 12.16

230N -260E 0-1' 7.52
1 -2' 8.17

243N 120E 0- 1' 11.74
1 - 2' 8.23

250N -200E 0-1' 12.18
1 - 2' 10.47

250N -220E 0- 1' 11.21
1 - 2' 12.54

270N -120E 0-1' 11.37
1 - 2' 10.60

270N -160E 0- 1' 16.13
1 - 2' 10.37

290N-146E 0- 1' 13.43
1 -2' 11.15

tablel31
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ci a le 13.2
Cimarron Fality - Gamma Spec. Analysis

Uranium Activity, pCi/g
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SAMPLING DEPTHS

GRID 0- 1' 1. - 2. 4 5-6' 7-8' 9-1 . 11-12' 13-14' 15-16'. 17-18' ... 19-201
LOCATION______________

170N, 10OE 25 51 13 18 20 22 7.4 16 12 .13 13

160N, 110E 29 13 11 10 I1 9 13 3 13 13 12

15ON, 11OE 81 13 11 8.2 11 10 14 12 - - 14

140N, IIOE 410 37 13 27 16 13 4 15 12 16 13

170N, 120E 28 20 20 9.4 12 15 14 25 12 5.2 11
160N, 120E 46 110 13 23 13 23 23 22 73 12 12

15ON, 120E 39 17 11 5.6 9.1 11 12 16 14 11 12

14ON, 120E 180 120 11 8.1 7.4 16 20 25 13 15 12

170N, 130E 12 17 14 10 13 11 13 11 15 26 13

160N, 130E 20 15 18 30 19 15 11 87 13 14 11

15ON, 130E 27 18 12 5.6 8.0 16 21 - 13 14 12
14ON, 130E 79 51 20 17 17 15 13 14 9.8 13 13

170N, 140E 21 61 5.3 18 21(10-11') 16 14 12 11 11 17(16-17')
160N, 140E 15 27 16 21 14 28 63 7.1 15 13 14

150N, 140E 51 7.1 13 14 16 26 22 13 13 11 6.4

14ON, 140E 29 17 14 16 14 15 14 5.0 22 15 14

273N, 188E 11 17 15 23 12 7.4 12 18 11 8.3 7.1
133N, 123E 332 120 7.3 12 14 6.7 18 9.4 11 13 13

46N, 112E 60 15 i1 8.4 12 9.3 9.8 8.1 14 - -

17N, 81E 21 13 14 11 8.6 4 20 13 12 11 11

215N, 123E 23 15 12 15 13 13 14 16 15 9.2 10.4

23N, 123E 53 16 10 8.1 3.3 5.7 9.1 6.9 5.8 8.5 11

212N, 119E 9.9 33 10 11 17 13 12 12 15 15 13

176N, 207E 15 17 9.9 13 12 12 9.7 13 15 12 11

58N, 172E 134 36 19 16 12 14 16 4.4 20 12 9.3

65N, 33E 13 15 12 15 24 10 10 15 16 13 8.6

291N, HIIE 24 22 16 15 6.8 9.2 3.1 6.9 9.2 9.2 13

32N, 151E 11 22 33 14 22 6.3 5.2 14 6.4 6.9 9.6

164N, 280E 16 16 11 11 13 11 9.8 20 19 11 6.7

6N, 136E 21 12 16 9.1 20 7.5 13 7.5 7.7 6.4 13

ION, 60E 7.5 14 13 7.2 10 33 16 14 8.3 10 15

221N, 135E 24 15 17 22 12 12 22 16 18 13 15

186N, 144E 18 37 8 14 12 22 12 12 19 18 15

162N, 175E 30 42 12 13 29 24 14 16 20 8.7 14

121N, 135E 15 23 12 15 13 12 13 13 7.5 8.9 9.8

5N, 158E 25 14 11 8.9 6.3 10 7.7 5.2 6.3 9.0 13



radionuclides. This data, presented in Table 13.2, was submitted
to the NRC by letter from J. C. Stauter to Mr. Glen L. Sjoblom. 15

Additionally, ORAU in 1988 collected soil samples from 19
boreholes around the site in potentially contaminated areas. As
noted by the NRC16 , there appears to be little evidence of
subsurface radioactive contamination." Maximum sample depth
was 25 feet.

In order to further characterize this area, in 1993 an extensive soil
sampling program was completed on a 5m x 5m grid at depths of 0
to 4 ft. The soil sampling data is shown on Drawings No.
93PRCWSS-1 through 93PRCWSS-4. Based upon this
characterization, the uranium plant yard north of the Uranium
Building (Building #1) was remediated. Both Option #2 and #4
soils were removed from this area. Option #2 soil was placed in
the stockpile for on-site disposal. Option #4 soil was packaged and
shipped off site for disposal.

Soil sampling was performed after remediation of this area. This
sampling indicated several areas that required further remediation.
Resampling of this area was completed after additional
contaminated soil was removed. Soil sampling was performed at a
depth of 0 to 6 in. on a 1Om x 1Oin grid prior to backfill. These data
have been placed on Drawing No. 93POCWSS-0. Also, a gamma
survey was performed prior to backfill. These data were placed on
Drawing No. 93POCW3D-0. Verbal permission was received by
Cimarron personnel from the NRC to backfill the area around
Building #4 in 1993. After backfilling, the surface soil was sampled
and final surveys were completed. The data from the gamma
survey performed after backfill are shown on Drawing No.
93FICW3D-0. The data from the Micro-R survey performed at the
surface and at one meter are shown on Drawings No. 93FICWUR-
0 and 93FICWUR-1. The data from the soil sampling are shown on
Drawing No. 93FICWSS-0.

The soil samples taken prior to and during remediation were
analyzed at the Cimarron facility laboratory. The Option #2 soil that
was removed from this area was placed in the stockpile area.

B. Characterization Data (Restricted Area South of Uranium
Building #1):

This area contained the UF6 Receiving Area (Vaporizer Room),
Tank Storage Building (#2), Solvent Extraction Building (#3), Liquid
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Storage Area and UF6 Storage Area. Cimarron License SNM-928,
Amendment #8, was issued January 5, 1990 to allow Cimarron to
remove a portion of the inner control fence south of the Uranium
Building for remediation of this area. The outer fence is still in
place.

This area was included in the random soil sampling program
undertaken in March, 1990. Both shallow corings (0 to 2 ft.) and
deep corings (0 to 20 ft.) were performed with composite soil
samples collected at one-foot intervals. The analytical data are
included in Table 13.1 and Table 13.2. Data indicated elevated
concentrations of uranium in the upper two feet of the soil.

In 1993, additional soil sampling was performed on a 5m x 5m grid.
Samples were collected down to 4 ft., composited and analyzed for
total uranium. The results of this sampling program are shown on
Drawings No. 93PRSUSS-0 through 93PRSUSS-4. The sample
results showed numerous areas requiring remediation.
Remediation of this area was completed in 1994 with final surface
soil sampling analytical results plotted on Drawing No.
94POSUSS-0. Also, surface surveys were completed and are
shown on Drawings No. 94POSU3D-0, 94POSUUR-0 and
94POSUUR-1.

With the removal of the concrete floor in the Vaporizer Room,
extensive soil sampling of this area was undertaken by Cimarron
between May and July, 1992. The sampling was performed on a
2m x 2m grid at depths of from 0 to 2 feet with several samples
taken down to 8 feet. The soil samples were composited at
one-foot intervals and analyzed for total Uranium in the facility
laboratory. The analytical results for the 0-1 ft. and 1-2 ft. sample
aliquot are shown on Drawings No. 92PRVRSS-1 and -2. A total of
200 samples were collected and analyzed. The samples varied
from near-background levels to 364 pCi/g, with the average activity
being 41.7 pCi/g.

In 1994, after remediation of the area beneath the vaporizer room,
soil samples were collected and analyzed for total uranium to verify
that sufficient soil had been removed (i.e. to within Option #1
limits). Also, during this same period, a survey was performed
using a lead-shielded 3 inch x 0.5 inch Nal detector and a Micro-R
meter. The soil sampling results, survey readings, and Micro-R
readings are shown on Drawings No. 94POVRSS-0, 94POVR3D-0,
94POVRUR-0 and 94POVRUR-1.
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The Uranium Tank Storage Building (Building #2) area experienced
several spills during the operating history of the Uranium Plant.
Tank overflows in the building caused two liquid releases for which
the NRC was notified. Option #4 soil beneath Building #2 was
excavated in 1990 to a depth of approximately 12 ft., with 80,000
ft3 of material shipped off site for disposal. The Option #4 soil
beneath the building that was excavated and shipped off site for
disposal showed uranium concentrations up to 1,600 pCi/g. The
average uranium concentration in the soil samples was 1,000
pCi/g. Soil sampling data at depths collected are shown on
Drawing No. 94POB2FSS. Also, the survey data collected for this
excavation are shown on Drawings No. 94POB2F3D-0,
94POB2FUR-0, and 94POB2FUR-1. Soil sample data for the side
walls of the excavation, and for the wall surveys are shown on
Drawings No. 94POB2WSS, 94POB2W3D-0, 94POB2WUR-0 and
94POB2WUR-1. This area has not been backfilled.

Option #4 soil was also removed from beneath the Solvent
Extraction Building in 1989. The soil samples had a maximum
concentration of 650 pCi/g uranium, with an average concentration
of 300 pCi/g. This area has not been backfilled.

C. Characterization Data (Restricted Area East of Uranium
Building #1):

This area was included in the random soil sampling program which
was completed in March, 1990. The data for this area, the shallow
coring data and the deep coring data are included in Tables 13.1
and 13.2. As noted in the tables, shallow soil contamination was
detected in several of the corings.

This area contains both of the Option #2 stockpiles, and for this
reason, the areas underneath the stockpiles have not been
characterized since March, 1990. There is reason to believe that
characterization of this area will identify elevated levels of uranium
in soil at shallow depths. In addition, the area east of the Uranium
Building (near the electrical distribution panel) was utilized for
storage of Cushing equipment awaiting disposal in Burial Ground
#1. Thorium-contaminated soil has been removed from this area
and shipped off site for disposal.

The two stockpiles containing Option #2 materials are awaiting
NRC approval for on-site disposal. The soil in the stockpiles has
been characterized by surveys and soil sampling. The stockpiles
were leveled to approximately 7 to 7-1/2 feet, a 5m x 5m grid was
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established, and the soil was cored to a depth of 2 meters. The
general location of the two stockpiles is shown on Drawing No.
94MOST-RF1. Samples were collected for every 0.5 meter depth
interval, composited, and analyzed at the Cimarron facility
laboratory. The soil sample analytical results for the East Stockpile
corings are included on Drawings No. 94POEPSS-0.5 through
94POEPSS-2.0. Also, a summary of the analytical data is shown
on Drawing No. 94MOEPSS.

Additionally, gamma surveys were taken in the boreholes from the
stockpile surface down to 2 meters in depth. This data can be
used to compare the gamma survey results in cpm to the soil
uranium concentrations in pCi/g. The gamma survey results are
shown on Drawings No. 94POEPDP-0.5 through 94 POEPDP-2.0.

The surface of the Eastern Stockpile was surveyed with a Ludlum
Model 2220with a lead-shielded 3 in. x 0.5 in. Nal detector.
Background was established and readings were taken on the 5m x
5m grid intersects. These readings are shown on Drawing No.
94POEP3D-0. A Micro-R survey was also performed at the
surface and at one meter. These readings are shown on Drawings
No. 94POEPUR-0 and 94POEPUR-1.

Similar surveys and soil sampling was performed on the North
Stockpile. The soil sampling results are shown on Drawings No.
94PONPSS-0.5 through 94PONPSS-2.0; the soil summary data is
shown on Drawing No. 94MONPSS; the bore hole gamma survey
results are on Drawings No. 94PONPDP-0.5 through 94PONPDP-
2.0; and the surface survey results are shown on Drawings No.
94PONP3D-0, 94PONPUR-0, and 94PONPUR-1.

D. Characterization Data (Restricted Area West of Uranium
Building #1):

A gamma survey was completed in 1990 on the parking lot area
using a Ludlum Model 2220 with a lead-shielded 3 in. x 0.5 in. Nal
detector. This survey identified several areas of contamination as
shown on Drawing No. 90PRUY3D-0. This drawing is included as
an attachment to Section 8.0. With background established at
1,800 cpm, there were six grid locations that exceeded twice
background. Soil sampling conducted in 1990 also included the
parking lot. The results of this soil sampling effort are shown on
Drawings No. 90PRUYSS-0 through 90PRUYSS-4. These
drawings are included as attachments to Section 6.0. All sample
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analysis results for the samples taken from the parking lot were
within the guideline value for Option #1 material.

E. Characterization Data (South Drainage to Highway 74):

This area was included in the Micro-R survey completed in 1979.
The survey results are included on Drawing No. 79PRSBUR-0
which is included as an attachment to Section 6.0. This area was
affected by drainage from the Uranium Plant Yard. Additionally,
this drainage area was included in the 1990 survey and soil
sampling effort that included the area surrounding the Uranium
Plant restricted area.

The soil sampling was conducted to a depth of 4 ft. The soil
sample results are shown on Drawings No. 90PRSUSS-0 through
90PRSUSS-4. Several surface readings exceeded the Option #1
uranium guideline value (the maximum concentration was 119
pCi/g). The survey results for a gamma survey and two Micro-R
surveys completed in 1990 are included on Drawings No.
90PRSU3D-0, 90PRSUUR-0 and 90PRSUUR-1.

F. Environmental Data:

Well sampling data in the vicinity of the Uranium Building (Building
#1) are available for well #1319 and #1326 (east of the U Building),
well #1327B (west), and wells #1328, #1329, and #1330 located to
the south.

Well #1326 had measurable concentrations of gross alpha ranging
from 14 pCi/L (March, 1989) to 175 pCi/L (June, 1989). Gross beta
concentrations in this well ranged from less than 20 pCi/L to 9,640
pCi/L (June, 1989). Total uranium concentrations in well #1326
ranged from less than 0.005 mg/L to 0.014 mg/L (approximately 21
pCi/L based upon an enrichment of 2.7 weight percent). Neither
the gross alpha or the gross beta concentrations in June, 18, 1989
appear to be attributable to the presence of uranium from on-site
activities. Recent measurements performed in 1993 and 1994 for
gross alpha, gross beta, and total uranium are at levels near the
historical lows for this well. However, isotopic measurements for
uranium in 1994 do indicate some low-level concentrations
(U-234: 14.3 ± 2.1 pCi/L, U-235: 0.6 ± 0.3 pCi/L, U-238: 6.3 ± 1.1
pCi/L).
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Gross alpha, gross beta, total uranium, and isotopic activities were
less than detectable or near background levels in wells #1319,
#1327B, #1329, and #1330 for the years 1989 through 1993.

Well #1328 had low levels of gross alpha ranging from 23 pCi/L to
35 pCi/L. The gross alpha in well #1328 is due to the presence of
uranium as verified by isotopic analyses. Gross beta
concentrations in this well were all less than detectable.

Soil samples are collected annually at sample location #1402,
situated north of the uranium plant, and sample location #1403,
south of the uranium plant. Surface soil concentrations of total
uranium ranged from less than detectable up to 35 4g/g
(approximately 50 pCi/g) at sample location #1402 in 1986.
Concentrations in 1993 surface soil samples were less than 3 lig/g
at location #1402 and 12 ýtg/g (17 pCi/g) at sample location #1403.
The 1993 values are below the facility release criteria. Subsurface
soil sample data were consistent with results obtained for the
surface soil samples.
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