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Radionuclides

Americium-241, *'Cs, ®'Np, ®*Pu, ®Tc, °Th, and the three uranium isotopes were
detected in the soil samples collected from 27 soil borings. Activity for the isotopes 1 Am,
137Cs, 'Np, and 2°Pu remained less than 0.7 pCi/g, which is slightly above screening levels.

The highest activity for #Tc was 4.7 pCi/g in a shallow subsurface sample from Boring
400-211. Technetium-99 was detected in only 3 of the 144 samples. Thorium-230 (with
7 detections out of 144 analyses above background) was detected at a maximum activity of
1.8 pCi/g in soil collected from 20 ft bgs at Boring 400-009. The 8-ft-bgs sample from Boring
011-005 contained the highest 2*U (one detection) and 2*U (one detection) activities of 3.5 and
4.3 pCi/g, respectively. Uranium-238 was detected in 10 of 144 samples at a maximum activity
of 4.3 pCi/g. Among the radioisotopes with the highest activities, no systematic distribution was
detected.

-

425 Sector 5
42.5.1 Site History

Location and Physical Description

Sector 5 is located on the southwest corner of the C-400 Building and is bordered by
Sector 4 to the east and Sector 6 to the north. It extends 450 ft west of the building, to include
three borings west of 10" Street, and continues south of the building. Most borings are located
north of Tennessee Avenue and east of 10 Street, with the highest density located along utility
lines and the two sets of railroad tracks.

Several utility lines (recirculated water and stormwater) extending north-south are located
east of and parallel to 10™ Street; another set of utilities extending east-west is located north of
Tennessee Avenue. One sanitary line exits the C-400 Building and extends due west between
Borings 400-010 and 400-172, and a second sanitary line exits the building and extends south
between Borings 400-142 and 400-089 to the main line. Two parallel sets of railroad tracks are
located immediately south of the C-400 Building. Aboveground structures include a high tower
on a concrete pad west of the C-400 Building and aboveground steam lines. .

Practice and Release Information

No practices or processes within Sector 5 are known to have led to past contamination of
the soils. Migration of contamination from the adjoining Technetium Storage Tank (SWMU 47)
in Sector 6 to the north and the Trichlorethylene Leak Site (SWMU 11) in Sector 4 was
considered to have the largest impact potential. Therefore, utility corridors and other migration
pathways were the target for the RI sampling activities within this sector. Sector 5 has not been
sampled previously.

4252 Nature and Extent of Contaminants

To evaluate the condition of the soil within Sector 5, seven surface soil samples were
analyzed for SVOAs, three for PCBs, six for inorganic constituents, and four for radionuclides.
Subsurface soil samples from several shallow and deep borings were collected to a depth of 48 ft
bgs. One-hundred-six of these were analyzed for VOAs, 85 for SVOAs, 8 for PCBs, 54 for metal
constituents, and 68 for radionuclides. Fig. 4.14 is a map of Sector 5 showing the position of the
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28 locations sampled. The results of the analyses are summarized in Tables 4.23 through 4.26.
A frequency of detection table (Table 4.27) presents summary information concerning the

analytical results.

Summary of Findings
The sampling in Sector 5 was aimed at evaluating the impact of possible spills within the

C-400 Building and assessing whether the buried utilities or utility corridors either released
contaminants or served as a pathway for the migration of contaminants into surrounding soils.
Two general areas of soil contamination were identified.

The first area, which has been impacted by high concentrations of VOAs, is located on the
southwest comer of the C-400 Building. Fig. 4.12 shows the maximum TCE content in the
Sector 5 soils. Several vadose zone samples collected between 4 and 48 ft bgs contained low to
high concentrations of TCE and its degradation products. The vertical extent of the soil
contaminated by TCE is defined by deeper borings which contained no VOAs. Data from
several soil boring samples to approximately 48 ft bgs were used to assess the depth of the
impacted area. One deep soil boring located near the center of the impacted area contained TCE
throughout the vertical extent, including high values at its end depth of 43 ft bgs. High TCE
concentrations in Sector 5 soils suggest that TCE is present as DNAPL. A release of a
considerable quantity of TCE in the immediate vicinity of Boring 400-015 near the southwest
corner of the C-400 Building appears to have occurred. This boring was drilled adjacent to the
building perimeter drain waste collection line, which transports various process wastes from
inside the building to the Waste Discard Sump at SWMU 203.

A second area of contamination is located in the northwestern portion of Sector 5 (west of
the C-400 Building). This area has been impacted by a myriad of constituents including VOAs,
SVOAs, metals, and radionuclides. Surface samples from this area exhibit some of the highest
SVOA concentrations from WAG 6. Antimony and arsenic at concentrations above background,
as well as low radionuclide activity, also were detected in shallow subsurface samples collected
from several soil borings within this area. TCE and cis-1,2-dichloroethene were detected at low
concentrations in a sample from a total depth of 47 ft bgs. Releases from the building perimeter
drain collection line or a sewer line leading from the C-400 Building may have resulted in this -
multi-contaminant impact.

Surface and Subsurface Soils

Organics

VOAs. A total of 11 VOAs were detected in the samples collected between 0 and 48 ft bgs
from 28 locations. Only five of the VOAs were detected in quantities above the SQL.
These were carbon tetrachloride, TCE, and its degradation products, vinyl chloride and cis- and
trans-1,2-dichlorethene. Only one sample contained carbon tetrachloride. This sample was
collected from 47 ft bgs in Boring 400-010 immediately west of the C-400 Building and also
contained TCE and cis-1,2-dichlorethene at concentrations of 110 and 130 pg/kg, respectively.
VOAs were not detected in the other soil intervals sampled in this boring.

In the southern portion of Sector 5, the maximum reported TCE soil content was

168,200 pg/kg in a sample collected at 23 ft bgs from Boring 400-015. As shown on the East-
West cross-section in Fig. 4.11b, this boring exhibited high TCE concentrations throughout its
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vertical extent, with 94,000 pg/kg at 32.5 ft bgs and 28,000 pg/kg in soil at the end depth of 43 ft
bgs. Soil samples collected at 10 ft bgs in Borings 400-045 and 400-089 contained 18,200 and
12,000 pg/kg TCE, respectively. Similarly, the North-South cross-section (Fig. 4.15) shows
TCE concentrations of 2900 and 3000 pg/kg between 8 and 18 ft bgs in Borings 400-073 and
400-087, respectively. Soil samples collected from this cluster of borings on the southwest
corner of the C-400 Building (400-113, 400-159, 400-204, 400-074, 400-114, and 400-072)
exhibited no VOAs.

At the eastern edge of Sector 5, TCE-contaminated soil in Boring 400-089 is contiguous
with TCE-contaminated soil that originates from Sector 4.

Deep subsurface soil samples containing less than 25 pg/kg TCE were collected from
Boring 400-145 at 44 ft bgs, from Boring 400-192 at 48 ft, and Boring 400-194 at 44 ft bgs.
These delineate the TCE soil contamination as defined by a 100-ug/kg contour in Fig. 4.12 and
on the cross-sections in Figs. 4.11.b and 4.15. TCE’s degradation products follow very
similar trends.

SVOAs. Six surface samples contained SVOA constituents. Most of the 21 SVOA
constituents detected above the SQL in Sector 5 were PAHs (Fig. 4.16). The maximum total
SVOA concentration was 153,774 ng/kg for surface sample Boring 400-010 (a few feet west of
the C-400 Building). Surface soils from Borings 400-041, 400-009, and 400-036 contained total
SVOA concentrations of 63,800, 49,070, and 43,938 ng/kg, respectively, with fluoranthene
(9,900 pg/kg) and pyrene (7,300 pg/kg) contributing most to the analytical results. Samples
400-017 and 400-045 had much lower total SVOA values, and most individual PAH constituents
were below the SQL.

Only one subsurface soil sample contained SVOAs above the SQL. This sample was
collected from Boring 400-041 at a depth of 30 ft bgs and contained 5000 pg/kg of diethyl
phthalate, an SVOA constituent not found in any surface soil analyses.

PCBs. Three surface samples from Sector 5 were analyzed for PCBs and contained
between 3 and 38 pg/kg of PCB-1260. No PCBs were detected in the subsurface samples.

Inorganics

Soil was sampled for metals analysis from 28 borings within Sector 5 between the depths of
0 and 47 ft bgs. Several of these soil samples (including all surface samples) contained one or
more of the 13 detected metals at concentrations that slightly exceeded background levels.

Four metals—antimony, arsenic, silver, and thallium—exceeded PGDP subsurface
concentrations by a factor of two or more. The highest concentration of arsenic was 25.8 mg/kg
(3.3 times background) from Boring 400-088 at 10 ft bgs. Silver concentrations in two samples
exceeded the SQL. The highest detected silver concentration was 25.1 mg/kg (9.3 times
background) in Boring 400-192 at 8 ft bgs. Antimony was found above the SQL at a
concentration of 7.5 mg/kg (36 times background) only in a soil sample collected from 6 ft bgs at
Boring 400-010. This soil sample also contained 7.48 mg/kg of silver. Thallium (1.6 mg/kg,
4.7 times background) exceeded the SQL in only one soil sample that was collected at 20 ft bgs
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from Boring 400-145. The deepest soil samples contained concentrations of these metals that
were below background levels, which can be used to delineate the vertical extent of the

impacted soil.

Beryllium was reported above background levels in 14 soil samples. The highest
concentration was 1.05 mg/kg from 4 to 8 ft bgs in Boring 400-204 (Fig. 4.17). Most of the
beryllium detections were from less than 15 ft bgs in samples collected along the railroad tracks
on the southwest corner of the building.

Radionuclides

Nine isotopes were detected above background levels in the soil sampled from 15 borings
that were analyzed for radionuclides. While radioisotope activity in three of the four surface
samples only slightly exceeded background values, the surface sample from Boring 400-036
(Fig. 4.18) exhibited higher activities for 2*U (10.9 pCi/g, or 4.4 times background), **U
(16.7 pCi/g, or 14 times background), and *Tc (33 pCi/g, or 13.2 times background).
A subsurface sample analyzed from the same boring at 14 ft bgs contained only traces of Np
(0.2 pCi/g).

Most subsurface samples contained radionuclides only at low activities (less than 2 pCi/g).
However, the shallow subsurface soil sample collected from 4 ft bgs at Boring 400-141 exhibited
7.3 pCi/g of *Tc, 2.7 pCi/g of 2*U, and 4.6 pCi/g of »*U, while the sample from 20 ft bgs at
400-192 contained 3.1 pCi/g of Tc.

4.2.6 Sector 6 [Technetium Storage Tank (SWMU 47)]
4.2.6.1 Site History

Location and Physical Description

The Technetium Storage Tank (SWMU 47) was located within a bermed area on a concrete
pad outside of the C-400 Building, on the west side of the building. The tank was removed in
1986, but the concrete pad and berms are still present. Approximately 600 gal of residual waste
was in the tank at the time of its removal. The waste was composed of approximately 200 gal of
solution and 400 gal of sludge. Analytical results of samples collected during the tank removal
show that Tc, Cr, U, Np, Pu, and Th were in the tank.

Practice and Release Description
The 4000-gal storage tank was used in the early 1960s to store a waste solution containing
*Tc and chromium. No spills are known to have occurred from the Technetium Storage Tank.

Location and Results of Previous Sampling

The Technetium Storage Tank (SWMU 47) area was investigated during the Phase II SI
conducted in 1991 and 1992. Field activities completed during the Phase II SI include the
installation of two groundwater monitoring wells (MW-175 and MW-176) and one shallow soil
boring. All sampling locations from the Phase II SI were located approximately 50 to 75 ft south
of the former tank location, limiting the applicability of the results for source characterization.
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