
4-6 

InBoring400-020, TCE ranged from 17 pgkg to 2900 pgkg between 16 and 48 ft bgs. 
The maximum concentration was near the base of the UCRS. In addition to the high TCE at the 
base of the UCRS, a second zone of elevated TCE containing 700 pgkg was detected at 
approximately 20 ft bgs in this boring. 

SVOAs. No SVOAs were reported from the Sector 1 subsurface soils. 

Inorganics 
Five metals were detected above background concentrations in the subsurface soils 

collected below the C-400 Building. Antimony and thallium were detected only at 
concentrations below the SQL. Iron and cadmium were reported at concentrations only slightly 
above background levels. The most widespread inorganic substance was the common rock- 
forming element, sodium. 

Radionuclides 
Small quantities of two radionuclides were detected above screening levels from the 

subsurface soils of Sector 1. The soil samples contained '"Cs at a maximum activity of 
0.5 pCi/g and ='Np at 0.3 pCi/g. These two radionuclides were reported from both 
Borings 400-019 and 400-020 at depths between 8 and 44 ft bgs. 

4.2.2 Sector 2 [C-403 Neutralization Tank (SWMU 40)] 

4.2.2.1 Site History 

Location and Physical Description 
The C-403 Neutralization Tank is located at the northeast comer of the C-400 Cleaning 

Facility. It consists of a 25-ft-square by 26-ftdeep, in-ground open-top tank constructed of 
concrete and lined with two layers of acid brick. Influent from C-400 Building was received 
from an 8-in.diameter Duriron acid waste line. The C-403 Neutralization Tank was connected 
to the C-402 Lime House by a 4-in.diameter Duriron transfer line. 

Practice and Release Description -- --- _- - 
The C-403 Neutralization Tank was used for the storage and matment (Le., neutralization) 

of acidic, uranium-bearing waste solutions generated during cleaning operations in the 
C-400Building. During treatment, a lime slurry was added to the wastewater from the 
C-402 Lime House to raise the pH and precipitate out the uranium in the form of a low-level 
radioactive sludge. Once the pH was raised to the proper level (10 to 12), the effluent was 
discharged to the C-404 Holding Pond where the sludge was allowed to settle out of the solution. 
In 1957, the discharge from the C-403 Neutralization Tank was routed to the North-South 
Diversion Ditch, where it flowed to the Little Bayou Creek. In the late 1970s, the flow from the 
North-South Diversion Ditch was routed into the C-616-F Full Flow Lagoon, and direct 
discharge to Little Bayou Creek was subsequently discontinued. Drawings for 0 3  show that 
a 15-in. vitreousclay pipe was installed between the C-403 Neutralization Tank and the (2-410-B 
Neutralization Lagoon. This pipe was constructed utilizing part of an existing stormwater line. 
The intended purpose of this line is unknown. The C-410-B Neutralization Lagoon was used for 
the neutralization of hydrogen fluoride cell electrolytes. 
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The (2-403 Neutralization Tank was not used to neutralize waste solutions from the C-400 
Cleaning Facility after 1957, because treatment equipment was installed in the C-400 Building to 
complete the neutralization process. Although neutralization was no longer carried out at C-403, 
low-level, uranium-bearing wastewater continued to be discharged to C-403 until 1990. These 
discharges included UFs cylinder hydrostatic-test water, ovefflow and runoff from cleaning 
tanks, discharge from floor drains, and other unknown sources. 

Location and Results of Previous Sampling 
The C-403 Neutralization Tank was investigated during the Phase II SI completed in 1991 

and 1992. Field activities completed during the Phase II SI included the installation of two 
groundwater monitoring wells (MW-177 and MW-178) south of C-403. Five composite soil 
samples were collected during the drilling of the borehole for MW-178 at depths ranging from 14 
to 44 ft bgs. Soil samples were analyzed for TCL VOA, SVOA, pesticidesPCBs, TAL metals, 
cyanide, dioxins and furans, and selected radioisotopes including 235U, u*U, Y c ,  23h, and 

No contamination was detected in any of the samples collected from MW-178. No soil 
samples were collected from the MW-177 borehole. 

In late 1989 and early 1990, PGDP pumped the standing water from C-403. The C-403 
Neutralization Tank was covered with a Hypalon plastic cover after the removal activities were 
completed in an unsuccessful attempt to prevent water from entering the pit. In 1993, nine water 
and three sediment samples were collected from the (2-403 tank. These samples reported 
TCE concentrations between 17 and 1300 pg/L [parts per billion (ppb)]. TCE concentrations in 
the three sediment samples ranged from 35 to 6700 ppb. In addition to TCE, FCBs and uranium 
also were detected. During the WAG 6 RI field investigation, a water line located near the C-403 
Tank broke, and subsurface water apparently flowed into the tank where one of the still extant 
fill lines enters the tank. Approximately 10 to 12 ft of water accumulated in the tank. Samples 
of the water from the tank were analyzed during November 1997 and found to contain as much as 
21,000 ppb TCE and a gross beta activity of 43,750 pCi/L. Re-sampling in January 1998 
indicated that the TCE content of the tank had dropped to 5600 ppb and that the beta activity was 
only 4430 pCi/L. 

MQ spills or releases are known to have occurred within Sector 2. Previous sampling 
activities and process knowledge indicate that the processes described above represents potential 
sources for several organic, inorganic, and radiological contaminants, including TCE, uranium, 
Y c ,  and PCBs. 

4.2.2.2 Nature and Extent of Contaminants 

Sampling at Sector 2 (SWMU 40) was conducted to determine whether or not releases of 
contaminants into the soil and groundwater had occurred and to define the extent of any 
identified contamination. Much of the sector is covered by man-made structures, and only 
limited surface soil is exposed. Shallow (15-ft) borings were drilled along utility lines to assess 
these corridors as potential migration pathways. At the C-403 Neutralization Tank, soil beneath 
influent and effluent lines was also investigated to check for the possibility of line releases. 
Several deep borings were drilled in proximity to the tank and near the C-400 Building to assess 
whether processes at either the C-403 Neutralization Tank or the C-400 Building had resulted in 
undiscovered releases of contaminants to the surrounding environment. 
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Six surface soil samples were collected from Sector 2. Three of the samples were collected 
due west of the C-403 Neutralization Tank (SWMU 40), and three sampling sites were located 
on the west and south side of the C-402 Limehouse. Thirty-three subsurface soil samples, 
including two duplicates, were collected from 19 locations in Sector 2 (Fig. 4.2). The samples 
were collected between 5 and 49 ft bgs and were analyzed for VOAs, SVOAs and metals. 
Twelve samples were selected for isotopic analyses. Twenty-two of the samples were screened 
for PCBs. The results of these analyses are summarized in Tables 4.8 through 4.1 1. In addition, 
information concerning the frequency of detection is given in Table 4.12. 

Summary of Findings 
Contamination related to spills and releases was identified in both the surface and 

subsurface soil samples within Sector 2. Three distinct areas have been defined that appear to 
have been impacted. 

A small area of surface soil between the C-402 Building and the C-400 Building was found 
to be impacted with moderate concentrations of several common PAH compounds. The extent of 
contamination appears to be confined both vertically and horizontally to the surface soil 
surrounding Boring 400-005. The source for the identified SVOA contaminants is unknown, but 
these compounds could have been derived from any number of one-time surface releases 
associated with the operation of an industrial facility. 

A second area of contamination is associated with the floor drain collection line on the 
outer perimeter of the C-400 Building. Low levels of several radionuclides were detected 
between 15 and 40 ft bgs along this line. 

A third area of contamination is associated with the C-403 Neutralization Tank and the 
former storm sewer. Subsurface soil collected adjacent to the tank backfill at a depth of 30 ft bgs 
was found to be impacted by several radionuclides. Based upon available data, the extent of 
Contamination around the C403 Neutralization Tank appears to be limited to the area of the tank 
backfill. Elevated radioactivity was also detected at a few locations along the former storm 
sewer utility line that connects the C-403 Neutralization Tank to the HF Lagoon. 
Highconcentrations of two metals, silver and antimony, were associated with the area of 
elevated radioaCKvity detected along this line. Both metals were used in the plating process that 
was performed within the C-400 Building. 

Sporadic occurrences of contamination along the utility corridor suggest that leaking joints 
or cracks provided isolated point sources for contaminant introduction into the subsurface. 

Analytical ResultsSurface and Subsurface Soils 

Oaanics 

these were found at concentrations below the SQL. 
VOAs. Only small quantities of four VOAs were reported for soils from Sector 2, and 

SVOAs. Seventeen SVOAs, most of which are PAH compounds, were reported from the 
six surface soil samples from Sector 2. The only samples that contained SVOAs in 
concentrations above the SQL (Fig. 4.3) were the sample collected at Boring 400-005 between 
the C-400 Building and the C-402 Limehouse and the sample from 400-008 collected south of 
the Limehouse. The sample from 400-005 had the maximum concentrations of all 17 detected 
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SVOAs, including fluoranthene at 8285 pgkg and pyrene at 7853 pgkg. Sample 400-008 
contained only one SVOA, fluoranthene, at a concentration above the SQL. Subsurface soil 
samples did not contain significant quantities of SVOAs. 

PCBs. Four surface soil samples and 18 subsurface soil samples collected from 
11 locations within Sector 2 were analyzed for PCBs. Only PCB 1260 at 43 pgkg in sample 
400-008 was reported at a concentration above the SQL. 

Inorganics 
Fifteen metals were reported at concentrations that exceeded PGDP background levels; , 

however, most were only slightly above background. Two of the metals, silver and antimony, 
both used in the processes performed at the C-400 Building, exceeded the PGDP background 
levels by approximately 2 and 22 times, respectively. The single exceedance for silver of 
4.28 mgkg was from the 10- to 14-ft-bgs sample of Boring 400-059. The same sample contained 
4.7 mgkg of antimony. 

Radionuclides 
The radiological constituents 

generally were found in two areas. One location was from samples collected at Borings 400-007 
and 400-008, between the C-402 Building and the C-400 Building. At these locations, activities 
of less than 5 pCi/g of ?c, 2%, ? . J ,  u5U, and "'U were detected in the surface soil sample 
and low activities (less than 2 pCi/g) of 23"rh and "'Am were detected in the subsurface samples 
collected at 9 to 12.5 and 35 to 42 ft bgs, respectively. 

Seven isotopes were detected above screening levels. 

A second area of radiological contamination was located around the C-403 Tank and along 
the adjacent storm sewer line. Most of the detected isotopes in this area are found below 7 ft bgs 
and at low levels of ='Np, "'Am, %, Y c ,  '3"u, ='U, and ='U. Uranium-238 had the highest 
activity of any of the radionuclides at 20.2 pCi/g. The distribution of within Sector 2 is 
shown in Fig. 4.4. 

No ='U radionuclide activity was detected in the sample froin Boring 040405, which was 
collected at approximately 15 ft bgs along the storm sewer line between Borings 400-056 and 
400461, both of which contained reportable activities of ='U. This observation suggests that 
this storm sewer line had probably leaked along pipe joints during its many years of operation. 

Supplemental Sampling 

During April of 1998, six borings were drilled near the C-403 Neutralization Tank. 
All borings were drilled into the backfill of the tank pit to determine if the elevated radiological 
activity and TCE that was detected in the C-403 tank may have been sourced from water 
contained in the backfill of the tank pit. Seven water and 28 soil samples were collected and 
analyzed for gross a l p h h t a  and TCE and TCE degradation products. Analytical data from this 
sampling event are contained in the Addendum to Appendix J, found at the end of the SWMU 40 
data set in Appendix J (Volume 4). The maximum soil alpha activity was 62.2 pCi/g and 
maximum soil beta activity was 243 pCi/g from soil samples collected between 20 and 24 ft bgs 
immediately adjacent to the tank. TCE or TCE degradation products were not detected in the 
soil samples. 
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The maximum alpha activity for water was 4910 pCi/L and maximum beta activity was 
860 pCi/L from samples collected between 10 and 30 ft bgs. Only very small concentrations of 
TCE, trans-1.2 DCE, and vinyl chloride were detected in the water samples. 

4.23 Sector3 

4.23.1 Site History 

Sector 3 consists of the east side of the C-400 Building and several buried utility lines that 
parallel 11" Street. It does not contain a SWMU, and no spills or releases are known to have 
occurred in Sector 3. 

Sector 3 is a relatively flat area lying between Sector 4 (SWMU 11) to the south and 
Sector 2 (SWMU 40) to the north. Several small paved areas and buried utilities are present in 
the sector. Access to the sector is limited on the east side by the presence of an 8- to 10-ft-high 
security fence. Surface drainage is into storm sewer drains along l l m  Street. As part of the 
Phase I SI (CH2M Hill 1991) and Phase II SI (CH2M Hill 1992), a deep boring was drilled in the 
southern part of the sector. TCE was first detected at a depth of 50 ft bgs in this boring. PAHs 
occurred from the surface to total depth. Radionuclides were reported only from the near-surface 
soils. 

4.2.3.2 Nature and Extent of Contaminants 

Surface and subsurface soil samples were collected throughout Sector 3 in order to assess 
the nature and extent of site-related contaminants. Sampling locations within Sector 3 are shown 
in Fig. 4.5. Three surface soil samples were analyzed for SVOAs, three for metals, and two each 
for radionuclides and PCBs. The subsurface samples were collected from 10 borings at depths 
between the surface and 50.5 ft bgs. Thirty-six samples were analyzed for VOAs, 33 for SVOAs, 
and 37 (including one duplicate) for radionuclides. Thirty-two soil samples (including one 
duplicate) were analyzed for metals, and 16 samples were analyzed for PCBs. Shallow borings 
to approximately 15 ft bgs were drilled adjacent to buried utilities that parallel 1 la Street and 
adjacent to the feeder lines that connected to storm drains within the sector. Several deep 
borings were S d r i m - n e a r  the C-400'Building to assess whether any unknown releases had 
occurred as a result of the processes performed in the building. Analytical results for samples 
collected from Sector 3 are summarized in Tables 4.13 to 4.16. Additional information about the 
analytical results can be found in Table 4.17 (frequency of detection). 

Summary of Findings 
Several small areas were identified in Sector 3 where the soil has been impacted due to 

localized spills or releases. The most significant area of contamination occurs in the surface and 
subsurface of Boring 4OO-011, which was drilled adjacent to the C-400 Building beside the 
exterior floor drain collection line. In this boring, TCE was found at elevated levels from near 
the surface to the total depth of 41 ft. The high TCE concentrations found at this location appear 
to be associated with a point source release near the C-400 Building. Elevated concentrations of 
arsenic, SVOAs, and PCBs were found in the surface and shallow subsurface soils at this 
location. TCE-impacted soil was found at depth in Boring 01 1-001 and may be contiguous with 
soil where elevated TCE was found in 400.01 1. A second release of contaminates at the surface 
is indicated by surface soil containing PCBs and radionuclides at 400-046. This area of elevated 
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