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3.1.1 216-U-1/2 Cribs System

The ecology of the 216-U-1/2 Cribs system consisted of very disturbed areas dominated by
cheatgrass. The 216-U-1/2 Cribs was restabilized with clean backfill and reseeded with a wheatgrass
mixture in 1994. The area will receive selective broadleaf herbicide applications annually under the
Radiation Area Remedial Action project. The 241-U-361 Settling Tank previously received an
application of a long-lived (30 years or more) herbicide produ (trifluralin) bonded onto a geotextile
to prevent the establishment of Russian thistle. In addition, 4 in. of shotcrete was placed over the
geotextile to prevent ultra-violet degradation of the herbicide. Contaminated Russian thistle often
blows from adjacent areas and leaves contaminated vegetative foliar portions on the surface soil,
which must be removed.

The 2607-W5 Septic Tank and Drain Field have a dominant cover of cheatgrass. In November 1994,
a small surface contamination zone was posted near the eastern border of the drain field. The area is
treated four times per year with broadleaf-specific herbicides.

The 216-U-16 Crib cover currently consists of established wheatgrass surrounded by mechanically
disturbed sandy soils with a dominant establishment of Indian ricegrass. The 216-U-16 Crib currently
receives quarterly applications of broadleaf-specific herbicides.

3.1.2 216-U-4 Reverse Well/4a French Drain System

The 216-U-4 Reverse Well and 216-U-4a French Drain are presently covered with soil and gravel and
void of vegetation. These sites receive yearly applications of nonselective herbicide.

3.1.3 216-U-8 Crib System

The 216-U-8 Crib and the portion of the VCP from 16th Street south to the crib were stabilized with
0.6 m (2 ft) of surface soil in late 1994 and will be revegetated with wheatgrass as p  of the
Radiation Area Remedial Action program. They will be treated with broadleaf-selective herbicides.
Presently the vegetation on 216-U-12 and the nearby surrounding area can be described as a disturbed
cheatgrass c.. inity.

3.1.4 216-U-10 Pond System

Most of 216-U-10 Pond system waste sites have been stabilized with at least 0.6 m (2 ft) of clean
backfill and revegetated. The exceptions are the 207-U Retention Basins and portions of the
216-U-14 Ditch. The most common revegetation species is Siberian wheatgrass with infrequent
thickspike wheatgrass. These sites have frequent (four times per year) applications of roadleaf-
specific herbicides applied by a variety of means to control establishment of deep-rooted Russian
thistle and perennial shrub species. In general, all of these sites have spotty and infrequent
establishment of wheatgrass species and sometimes a monoculture of cheatgrass.

The formerly active portion of the 216-U-14 Ditch was dominated by willows and bulrushes that had
infrequent applications of a nonselective herbicide product for herbicide control in open water areas
when the vegetation becomes taller than the ditch side berm. In early 1995, this section of the ditch
was backfilled and interim stabilizied. The remaining active portion of the 216-U-14 Ditch extends
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constituents that represent the greatest risk for this system are cesium-137, plutonium-239/240,
strontium-90, and uranium. Sample results for these constituents are shown in Table 3-1.

3.2.3 Stainless Steel Pipeline Camera Investigation Results

As part of the LFI, the integrity of the 216-U-1/2 effluent pipeline was evaluated. The pipeline is a
7.6-cm (3-in.) stainless steel line that transferred liquid waste from U Plant and its support facilities to
the 216-U-1/2 Cribs system. The existing conceptual model assumed that the integrity of the pipeline
was good; the investigation was designed based on this assumption. An in-line cam | survey was
done to visually examine 120 to 150 m (400 to 500 ft) of the pipeline’s interior. When the pipeline
was cut to gain access for the camera survey, wipe samples of the pipeline interior showed up to
30,000 cpm, but the exterior of the pipe and the surrounding soils showed no activity.

The camera survey showed the following.
° Minor amounts of liquid remained at low spots along the line.

° The final 6 to 9 m (20 to 30 ft) prior to entering the 241-U-361 Settling Tank was totally

filled with liquid.
e Some areas of the system contained a slag/crusty material.
. Two tie-ins from other pipelines were verified with the camera survey (one from the 276-U

Solvent Handling Facility and the other from U Plant).

The DOW for this investigation provided for pressure testing if the in-line camera s ey did not
provide sufficient data on the pipeline integrity; however, the pressure test was considered
unnecessary (Rowley 1994b, Wasemiller et al. 1994). The field data gathered from this investigation
supported the conceptual model of pipeline integrity. A detailed discussion of the full investigation is
found in Wasemiller et al. (1994).

3.2.4 Borehole Sediment Sample Gamma Logging Results

Three boreholes were drilled in the 216-U-1/2 system for this LFI to focus on the effects of a lateral
migration of effluent from the 216-U-16 Crib along an impermeable caliche layer, northward to
beneath the 216-U-1/2 Cribs (Delegard et al. 1986, OE-RL 1992). The discharge of large volumes
of cooling water to the crib in 1984-1985 resulted in the mobilization of contaminants from the
vadose zone beneath the 216-U-1/2 Cribs to groundwater. All boreholes were drilled into or through
the caliche layer.

Also of interest were the effects of the active use of the 2607-W5 Septic Tank and Drain Field, which
lies roughly 15 m (50 ft) northeast of the 216-U-1/2 Cribs. This system receives roughly

12,000 L/day (3,200 gal/day) of sanitary waste and sewage discharge. The conceptual model for this
system speculates that water discharged to drain fields as a potential reason for continued uranium
contamination of groundwater.

Along with the collection of sediment samples, radionuclide logging using RLS was )ne in each
borehole. Contaminants detected with RLS generally correlate well with data from sediment samples

34
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The stainless steel pipeline integrity investigation found no loss of integrity in the line. The line still
contained fluid; the exterior of the pipe as well as the surrounding soil showed no radiological
activity.

The evaluation of lateral spreading of contaminants in the vé )se zone due to a confining layer was a
key part of this system’s vadose zone conceptual model. Soil sediment data and RLS data showed
little to no lateral spread of contamination. Sediment and RLS data do point to constituents remaining
in the soil column directly beneath the 216-U-1/2 Cribs. These concentrations decreased as the
investigation moved away from the crib, yet contamination is present at reduced levels (generally near
background) throughout the expanse of the borehole. As the investigation approached the caliche
layer, located at roughly 52 m (170 ft) bgs, an increase in uranium isotopes was seen in both
sediment and RLS data.

3.3 216-U<4 REVERSE WELL/4a FRENCH DRAIN SYS1 M FIELD
INVESTIGATION RESULTS

3.3.1 Surface Radiological Survey Results

At the beginning of LFI activities for this system, no radiological postings were associated wi it.
The surface area of the system is relatively small, roughly 3 m by 3 m (10 ft by 10 ft). The area is
void of vegetation and consists of compacted earth and gravel.

Because of this space limitation, hand excavation of the site was undertaken to locate the two waste
facilities and any utilities in the area. During this hand excavation, the site was hand surveyed for
radiological concerns. The first field indication of contamination was found at a depth of 1.4 m
(4.5 ft), which is approximately 0.15 m (0.5 ft) above the top of the French drain. For the entire
survey area, elevated readings of up to 100 dpm alpha and 15,000 dpm beta were recorded. As a
result of this excavation work, an SCA was established around the two waste sites. After FI
activities ceased, the area was returned to its original condition and released from the SCA posting.
Since the radiological survey was done after drilling had begun for e vadose ine borehole,
surface soils were collected from this system.

3.3.2 Surface Soil and Vegetation Sampling Results

No surface soil or vegetation samples were collected.

3.3.3 Borehole Sediment Sampling and Gamma Logging Results

Sediment samples from this investigation showed two distinct areas of contamination. The first is
associated with the 216-U-4a French Drain and extends to a depth of 5 m (16 ft). In this zone,
americium-241 (200 pCi/g) and cesium-137 (420 pCi/g) are at their maximum concentrations.
Between 5 m and 11 m (16 ft and 37 ft) of depth, activity levels are near or below background. At
the 11 m (37 ft) depth, activity levels once again increased, extending to a depth of rc  thly 30 m
(100 ft) with maximum concentrations located at or near the top of the 216-U-4 screening interval
(roughly 20 m [60 ft] bgs). Within this zone the maximum concentrations of americium-241

(190 pCil/g), cesium-137 (1,980 pCi/g), europium-152 (0.6 pCi/g), neptunium-237 (0.85 pCi/g),
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Table 15. ¢ onuclide Activity Concentrations in 200-UP-2 Area Small Mammals?.
Site Ce -137 Stronti}lm-90 Plutonigm—239 Urar{ium I Cobalt-60
2) (pCi/g) (Ci/g) (pCi/g) (pCi/g)
216-Z-19 Ditch ND® - 1.6E+03 3.7TE+0¢ 9.8E-1 - 1.0E+02
216-U-11 Trench 1.9E-02f - 1.1E-1f 1.4E-1' - 1.1EQ NDs 2.1E-02f - 5.5E-02f
216-U-10 Pond ND - 5.0E+02* | 9.7E-01 - 1.1E+01 ND - 1.6E+( I ND - 1.3E-01

200 Area Control Site

| ND# - 2.9E-01f

> Not detected

nvulns\, ¥ LU
© Average value
fDetection limit
& Detection limit

* Data from Johnson et al. (1994)

¢ (Gastro-intestinal tract

NDt - 5.9E-0X ND:¢ - 7.1E-02f
for fur/
was rted as a negative value

b Average value fork

0 'A%y ‘€1-$6-T14/d0d
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5.2.3 22 .U-8 Crib System

The 216 -8 Crib system is recommended to continue as a candidat¢ >r an IRM. The QRA data
suggest that huir . health risk under an industrial exposure scenario  high while the uncertainty
associat¢ ith this risk is moderate. The ecological risk evaluation 3o indicates pot tial health
hazards lium-high risk) to the Great Basin pocket mouse from b« chemical (metals) and
radiological standpoints.

5.2.4 2 U-10 Pond System

The 21€ -10 Pond system is recommended to continue as a candidr -~ for an IRM. T QRA data
suggest  t human health risk under an industrial exposure scenario  high while the unce inty
associat  with this ~ '{ is moderate. The ecological risk assessmen lso indicates that much of the
216-U-10 Po1  system presents a medium risk to the Great Basin pc et mouse from a chemical
ingestion standpoint, with radionuclide concentrations in mice from { 5 system being higher than
those m  red in mice from reference locations.
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APPENDIX B
ELECTRONIC FILE

SCREENING TABLES FOR HUMAN HEALTH AND .COLOGICAL RISK
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