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1. Introduction

This Compliance Monitoring Report (CMR) summarizes the Lawrence Livermore National
Laboratory (LLNL) Site 300 Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Remedial Action compliance monitoring activities performed during
July through December 2004. The report is submitted in compliance with the Compliance
Monitoring Plan (CMP)/Contingency Plan for Interim Remedies at Lawrence Livermore
National Laboratory Site 300 (Ferry et al., 2002). As agreed to with the Regional Water Quality
Control Board (RWQCB), the Central General Services Area (GSA) monitoring data, which
were collected in compliance with the GSA CMP (Rueth, 1998), are also included in this report.
This report does not cover the Eastern GSA, which is governed by the RWQCB National
Pollutant Discharge Elimination System (NPDES) Order No. 97-242 and reported separately.

During the reporting period of July through December 2004, 4,656,404 gallons of ground
water and 7,494,900 cubic feet of soil vapor were treated at Site 300, removing approximately
58,164 grams (g) of volatile organic compounds (VOCs), 704,799 g nitrate, 100 g RDX, 0.58 g
of tetrabutyl ortho silicate (TBOS) and 71.8 g perchlorate (Table Summ-1).

Since remediation began in 1992, approximately 25,328,934 gallons of ground water and
over 147,123 cubic feet of soil vapor have been treated, removing approximately 269 kilograms
(kg) of VOCs, 2,650 kg nitrate, 0.452 kg RDX, 9.6 kg TBOS, and 0.304 kg perchlorate
(Table Summ-2).

During 2004, five monitoring wells were installed. Table 1-1 lists the wells and boreholes
installed during 2004. None of these wells are used for compliance monitoring. The data will be
presented in the Building 812 and Building 865 Characterization Summaries.

2. Extraction and Treatment System Monitoring
and Ground and Surface Water Monitoring
Programs

Section 2 presents the monitoring results for the Site 300 remediation systems, ground water
monitoring network, and surface water sampling and analyses. These results are presented and
discussed by OU as follows:

2.1. General Services Area OU 1

2.2. Building 834 OU 2

2.3. Pit 6 Landfill (Pit 6) OU 3

2.4. High Explosive Process Area OU 4

2.5. Building 850 OU 5

2.6. Building 854 OU 6

2.7. Building 832 Canyon OU 7

2.8. Site-Wide OU 8 (Building 833, Building 801, Building 845, Building 851)
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The locations of the Site 300 OUs are shown in Figure 2-1. The Pit 2, 8, and 9 Landfills
(OU 8) are discussed in Section 3.

Total VOC isoconcentration contour maps were constructed by summing the results of the
following VOC:s: trichloroethene (TCE); tetrachloroethene (PCE); cis-1, 2-dichloroethene (cis-
1,2-DCE); trans-1, 2-dichloroethene (trans-1,2-DCE); carbon tetrachloride; chloroform;
1, 1-dichlorethane (1,1-DCA); 1, 2-dichloroethane (1,2-DCA); 1, 1-dichloroethene (1,1-DCE);
1, 1, 1-trichloroethane (1,1,1-TCA); Freon 11; Freon 113; 1, 1, 2-trichloroethane (1,1,2-TCA);
and vinyl chloride. The resultant sums were rounded to two significant figures before plotting on
the maps. Second semester 2004 data were used for primary contaminants of concern (COC)
isoconcentration contour maps. The primary COC data were over-laid onto second semester
extent of saturation so that the concentration data would agree temporally with the ground water
level data. Secondary COC data were obtained from first semester 2004 sampling events, so
these contours were over-laid onto first semester extent of saturation. As a result, in some cases
the maximum concentration reported in the text for a particular COC might not agree with the
posted value on the isoconcentration contour map because the maximum concentration sample
was collected during the other semester. In the nitrate and perchlorate isoconcentration maps
that are not contoured (concentration values posted only), the concentration data in bold indicates
that the concentration is greater than the 45 mg/LL maximum concentration level (MCL) for
nitrate and the 6 ug/L State Public Health Goal (PHG) for perchlorate.

Treatment facility operations and maintenance issues that occurred during the second
semester of 2004 and influent and effluent analytical data collected during second semester 2004
are included in this report. Treatment facility pH data collected during the second semester of
2004 are presented in Appendix A. Ground and surface water monitoring analytical data and
ground water elevations for the entire calendar year 2004 are presented in Appendices B and C,
respectively. Analytical data collected during 2003 that were not available for publishing in the
2003 annual CMR, are presented in Appendix D.

2.1. General Services Area (GSA) OU1

The GSA OU consists of the Eastern GSA and Central GSA areas. This report does not
cover the Eastern GSA, which is governed by the RWQCB NPDES Order No. 97-242 and
reported separately. At the Central GSA, chlorinated solvents, mainly TCE, were used as
degreasing agents in craft shops, such as Building 875. Rinse water from these degreasing
operations was disposed of in dry wells. Typically, dry wells were gravel-filled holes about 3 to
4 feet deep and two feet in diameter. The Central GSA dry wells were used until 1982. In 1983
and 1984, these dry wells were decommissioned and excavated.

The Central GSA ground water treatment system (GWTS) treats ground water for VOCs and
has been in operation since 1992. Contaminated ground water is extracted from six wells (W-7I,
W-875-07, W-875-08, W-873-07, W-872-02, and W-70). The current GWTS configuration
includes particulate filtration, air stripping to remove VOCs from extracted water, and granular
activated carbon (GAC) to treat vapor effluent from the air stripper. Treated ground water is
discharged to the surrounding natural vegetation using misting towers.

The Central GSA soil vapor extraction (SVE) and treatment system treats soil vapor for
VOCs and has been in operation in the GSA adjacent to the Building 875 dry well contaminant
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source area since 1994. Seven wells (W-7I, W-875-07, W-875-08, W-875-09, W-875-10,
W-875-11 and W-875-15) are used as vapor extraction or passive air inlet wells. Simultaneous
ground water extraction in the vicinity lowers the elevation of the ground water surface and
maximizes the volume of unsaturated soil influenced by vapor extraction. The current SVE
configuration includes a water knockout chamber, a rotary vane blower, and four 140-lb vapor-
phase GAC columns arranged in series. Treated vapors are discharged to the atmosphere under
permit from the San Joaquin Valley Unified Air Pollution Control District. A map of the Central
GSA, showing the locations of monitoring and extraction wells and treatment facilities is
presented in Figure 2.1-1.

2.1.1. Central GSA Ground Water and Soil Vapor Extraction and Treatment
System Operations and Monitoring

This section is organized into five sub-sections: facility performance assessment; operations
and maintenance issues; receiving water monitoring; compliance summary; and sampling plan
evaluation and modifications.

2.1.1.1. Central GSA Facility Performance Assessment

The monthly ground water and soil vapor discharge volumes and rates and operational hours
are summarized in Table 2.1-1. The total volume of ground water and vapor extracted and
treated and mass removed during the reporting period is presented in Table Summ-1. The
cumulative volume of ground water and soil vapor treated and discharged and mass removed is
summarized in Table Summ-2. Analytical results for influent and effluent samples are shown in
Table 2.1-2 through 3. The pH measurement results are presented in Appendix A.

2.1.1.2. Central GSA Operations and Maintenance Issues

The Central GSA GWTS operated continuously throughout the second semester of 2004 with
the following exceptions:

* A grass fire on May 14" damaged the soil vapor and groundwater conveyance piping and
signal conduit, as well as several of the extraction wells and caused the system to alarm
and shut itself off. The system was restarted on May 20" but only extracted groundwater

from W-70. After extensive repairs were made, groundwater was again extracted from
wells W-7I, W-873-07, and W-872-02 starting on July 13" and from well W-875-08 on
September 1*.

* The system was off for two days in November due to frozen pipes.

* A power outage caused the facility to be shut down over one weekend in December.
2.1.1.3. Central GSA Receiving Water Monitoring

During the reporting period, no surface water was present at the Central GSA discharge
location. Therefore, receiving water monitoring was not conducted.
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2.1.1.4. Central GSA Compliance Summary

The Central GSA GWTS operated in compliance with the Substantive Requirements for
Wastewater Discharge.

The Central GSA SVE operated in compliance with the San Joaquin Valley Unified Air
Pollution Control District permit limitations.

2.1.1.5. Central GSA Facility Sampling Plan Evaluation and Modifications

The Central GSA treatment facility sampling and analysis plan complies with Substantive
Requirements and the GSA CMP (1998) monitoring requirements. The treatment facility
sampling and analysis plan is presented in Table 2.1-4. There were no modifications made to the
plan during the reporting period.

2.1.2. Central GSA Surface Water and Ground Water Monitoring

During the reporting period, ground water monitoring was conducted in accordance with the
GSA CMP sampling schedule with the following exceptions; fifteen samples were not collected
due to insufficient water and one sample for mercury (biennial sampling event) was
inadvertently left off the sampling plan. The mercury sample will be collected first semester
2005. The sampling and analysis plan for ground water and surface water monitoring is
presented in Table 2.1-5. This table also delineates and explains deviations from the sampling
plan and indicates any additions made to the CMP. Analytical results are presented in
Appendix B.

A ground water potentiometric surface map is presented in Figure 2.1-2. Ground water
elevation data collected from wells within the OU are similar to those collected during past
quarters. Ground water elevations are presented in Appendix C.

2.1.3. Central GSA Remediation Progress Analysis

This section is organized into four sub-sections: mass removal; analysis of contaminant
distribution and concentration trends; remediation optimization evaluation; and performance
issues.

2.1.3.1. Central GSA Mass Removal

The monthly ground water and soil vapor mass removal estimates are summarized in
Table 2.1-6. The cumulative mass estimates are summarized in Table Summ-2.

2.1.3.2. Central GSA Contaminant Concentrations and Distribution

At the Central GSA, VOCs are the primary COC in ground water and soil vapor. VOCs are
present in three hydrostratigraphic units (HSU). In the western portion of the Central GSA, a
VOC plume exists within a shallow HSU (Qt-Tnsc,) contained within the Quaternary terrace
deposits (Qt) and portions of the Tnbs, and Tnsc, bedrock units that subcrop beneath the Qt. A
deeper HSU (Tnbs,) underlies the Qt-Tnsc, HSU and consists of the Tnbs, bedrock units that are
hydraulically separate from the shallow Qt deposits. A total VOC isoconcentration contour map
for the Qt-Tnsc,HSU is presented in Figure 2.1-3. In the eastern portion of the Central GSA area
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(near the sewage treatment pond), the Qt deposits and the Tnbs, and Tnsc, bedrock units are not
present. Quaternary alluvial deposits (Qal) directly overlie the shallow Tnbs, bedrock that
comprises the (Qal-Tnbs,) HSU in this area.

The current extent of total VOCs in the shallow Qt-Tnsc, HSU is similar to that shown in the
First Semester 2004 CMR. The current maximum total VOC concentration in the Qt-Tnsc, HSU
(3,100 pg/L, July 2004) occurs in a ground water sample from well W-875-07, located in the
Building 875 dry well pad area where the historical maximum total VOC concentrations have
been detected. Although the extent of the TVOC plume has not changed over time, the current
maximum TVOC concentrations in the source area wells have decreased by at least an order-of-
magnitude since remediation began in 1994. VOCs are not detected in ground water samples
from wells in the deeper Tnbs, HSU that underlies the Qt-Tnsc, HSU.

Toward the sewage treatment ponds, lower concentrations of VOCs are present in the
shallow alluvium (Qal) and shallow Tnbs, bedrock (Qal-Tnbs, HSU). As the Tnsc, confining
layer is absent in this area, VOCs have migrated from the Qal into the unconfined Tnbs, bedrock.
VOCs have been detected in ground water at low concentrations in the sample from only one
shallow Tnbs, well, W-7N at a concentration of 1.0 ug/L (October 2004). In light of the
relatively low concentrations and small plume size, maps depicting VOCs in the Tnbs, HSU are
not included in this report.

2.1.3.3. Central GSA Remediation Optimization Evaluation

During the second semester of 2004, extraction well W-70 removed the majority of ground
water while the dry pad extraction wells W-7I, W-875-07, and W-875-08 removed lesser
amounts of ground water. Based on the ground water elevation map shown in Figure 2.1-2,
pumping at W-70, W-71, W-875-07, and W-875-08 appear to adequately capture the highest
concentrations in ground water emanating from the Building 875 dry wells source area.

The Central GSA SVE system was turned off from December 2003 to October 2004 to
evaluate soil vapor rebound in the source area. Three vapor sampling events were conducted
during the period of SVE shut-off and it was observed that TCE vapor concentrations rebounded
two to three orders of magnitude in most of the SVE wells. These results indicate that the vapor
mass removal rate may be limited to desorption and that continued soil vapor extraction will be
required.

An SVE zone of influence test was performed during December 2004. The vacuum induced
in the vicinity of the SVE wells stabilizes almost instantly once the system is turned on and off.
Figure 2.1-4 presents the contours of the observed vacuum during SVE system operation. Based
on this figure, the effective radius of the zone of influence is approximately 40 feet.

2.1.3.4. Central GSA OU Performance Issues
There were no performance issues during this reporting period.

2.2. Building 834 (B834) OU2

The Building 834 Complex has been used to test the stability of weapons and weapon
components under various environmental conditions since the 1950s. A map of Building 834
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OU showing the locations of monitoring and extraction wells and treatment facilities is presented
in Figure 2.2-1. Past spills, piping leaks, and septic-system effluent at the Building 834 Complex
have resulted in soil and ground water contamination with VOCs, TBOS, and nitrate. In
addition, a former underground diesel storage tank released diesel to the subsurface.

GWTS and SVE systems have been operating in the Building 834 OU since 1995 and 1998,
respectively. These systems are located in the main part of the Building 834 Complex, referred
to as the Building 834 core area and treat VOCs, nitrate, and TBOS. The area to the south of the
core area 1s referred to as the distal area. Due to the very low ground water yield from individual
extraction wells (< 0.1 gallons per minute), the GWTS and SVE systems have been operated
simultaneously in batch mode. Although the GWTS can be operated alone, the SVE system is
not operational without ground water extraction due to water up coning which prevents soil
vapor flow through the well screens.

The extraction well field consists of 12 extraction wells for both ground water and soil vapor
extraction. Nine extraction wells (W-834-B2, -B3, -D4, -D5, -D6, -D7, -D12, -D13, and -J1) are
located within the core area and three (W-834-S1, -S12A, and -S13) in the leach field portion of
the distal area. The current GWTS configuration includes floating hydrocarbon adsorption
devices (pigs) to remove the floating silicon oil, TBOS, followed by aqueous phase GAC to
remove VOCs and dissolved-phase TBOS from ground water. Treated ground water is
discharged via a misting system to indigenous grasses to remove nitrate. The current SVE
configuration includes vapor phase GAC for VOC removal. Treated vapors are discharged to the
atmosphere under an air permit from the San Joaquin Valley Unified Air Pollution Control
District.

2.2.1. Building 834 OU Ground Water and Soil Vapor Extraction and
Treatment System Operations and Monitoring

This section is organized into four sub-sections: mass removal, analysis of contaminant
distribution and concentration trends, remediation optimization evaluation, and performance
issues.

2.2.1.1. Building 834 OU Facility Performance Assessment

The monthly ground water and soil vapor discharge volumes and rates and operational hours
are summarized in Table 2.2-1. The total volume of ground water and vapor extracted and
treated and mass removed during the reporting period is presented in Table Summ-1. The
cumulative volume of ground water and soil vapor treated and discharged and mass removed is
summarized in Table Summ-2. Analytical results for influent and effluent samples are shown in
Table 2.1-2 through 5. The pH measurement results are presented in Appendix A.

2.2.1.2. Building 834 OU Operations and Maintenance Issues

As described in the First Semester 2004 CMR, from January 2004 through September 2004,
the GWTS and SVE systems were undergoing major reconstruction to install new control
systems and wellhead monitoring equipment, as well as expanding the well field. The GWTS
was reinitiated on September 20, 2004. Ground water extraction was conducted for two weeks
without SVE to determine ground water yields without SVE enhancement. The pH of the initial
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batches of treated water was elevated. The water was neutralized with vinegar so the pH was
within effluent limitations prior to discharge. The new GAC is believed to be the cause of the
elevated pH since the influent pH ranges between 7.0 and 7.2. The SVE system was reinitiated
on October 4, 2004. A number of scheduled and non-scheduled facility shutdowns occurred
during the reporting period. Two scheduled shutdowns occurred over the Thanksgiving and
Christmas holidays to prevent potential damage caused by freezing temperatures. There was also
a scheduled power outage to the Building 834 area from December 1* through December 8" that
prevented operations. Several non-scheduled shutdowns occurred during this testing period that
were attributed to mechanical issues associated with the new control systems and plumbing. One
additional shutdown was attributed to a false-positive contaminant detection in treated water
samples. The non-scheduled shutdown periods include the following:

e System was shut down from October 15" to October 19" while a detection of diesel range
organic compounds in the effluent sample collected on October 4" (see Section 2.2.1.3
below) was investigated.

e Facility was shut down from September 23" to September 27" while a water line leak
was repaired.

* Vapor leaks caused the facility to be non-operational from December 9" to December 16"
while the GAC tank was repaired.

* SVE control system electrical panel burned out preventing SVE operations from
December 16" through the end of the year.

2.2.1.3. Building 834 OU Compliance Summary

As discussed above, initial batches of treated water were at an elevated pH (Appendix A), but
were neutralized with vinegar prior to discharge to comply with the discharge pH limits of
between 6.5 and 8.5. The result for diesel range organic compounds for the effluent sample
collected on October 4, 2004 (Table 2.2-4) is believed to be a false-positive detection.
Laboratory contamination resulted in 36 ug/L of diesel range organic compounds being detected
in the method blank. No discharge of diesel range organic compounds had occurred. Therefore,
the Building 834 GWTS operated in compliance with the Substantive Requirements for
Wastewater discharge.

The Building 834 SVE operated in compliance with the San Joaquin Valley Unified Air
Pollution Control District permit limitations.

2.2.1.4. Building 834 OU Facility Sampling Plan Evaluation and
Modifications

The Building 834 treatment facility sampling and analysis plan complies with CMP
monitoring requirements. The sampling and analysis plan is presented in Table 2.2-6. There
were no modifications made to the plan.

2.2.2. Building 834 OU Ground Water Monitoring

During the reporting period, ground water monitoring was conducted in accordance with the
CMP monitoring requirements with the following exceptions; twenty wells were not sampled
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due to being dry and twenty-one samples were not collected due to insufficient water in the
monitor wells. The sampling and analysis plan for ground water and surface water monitoring is
presented in Table 2.2-7. This table also delineates and explains deviations from the sampling
plan and indicates any additions made to the CMP. Analytical results are presented in
Appendix B.

A ground water potentiometric surface map is presented in Figure 2.2-2. Saturation
remained extensive during the first semester of 2004 due to the continued shutdown of the
treatment facility and significant rainfall in early 2004. A decrease in saturation was noted
within the core area after initiation of ground water extraction. Ground water elevations are
presented Appendix C.

2.2.3. Building 834 OU Remediation Progress Analysis

This section is organized into four sub-sections: mass removal, analysis of contaminant
distribution and concentration trends, remediation optimization evaluation, and performance
issues.

2.2.3.1. Building 834 OU Mass Removal

The monthly ground water and soil vapor mass removal estimates for the second semester of
2004 are presented in Table 2.2-8. Total ground water and soil vapor mass removed for 2004 is
presented in Table Summ-1. The cumulative mass removed is presented in Table Summ-2.

2.2.3.2. Building 834 OU Contaminant Concentrations and Distribution

At the Building 834 OU, VOCs are the primary COCs detected in ground water; TBOS,
diesel, benzene, toluene, ethylbenzene, and total xylene (BTEX), and nitrate are the secondary
COCs. With the exception of nitrate, the highest concentrations of these constituents have
historically been detected in the core area. These constituents have been identified in two
shallow HSUs, the Tpsg perched water-bearing gravel zone and the underlying Tps-clay/Tnsc,
perching horizon. A total VOC isoconcentration contour map for the Tpsg perched water-
bearing zone is presented in Figure 2.2-3. Isoconcentration contour maps for the secondary
COCs, TBOS, and nitrate are included as Figures 2.2-4 and 2.2-5, respectively. No diesel range
organic compound isoconcentration contour map has been included, as only two wells have been
identified with actual diesel contamination. In addition, BTEX detections have historically been
very sporadic in only a small subset of wells. Therefore, no isoconcentration contour map has
been included.

Within the Tpsg HSU in the Building 834 core area, VOC concentrations ranged from a high
of 83,000 pg/L (August 2004) in a ground water sample from well W-834-C5, to a low of
88 ug/L in a sample obtained from W-834-J1 (August 2004). In areas of active treatment within
the Tpsg HSU further from spill locations, VOC concentrations have generally decreased.
However, VOC concentrations at other locations have remained similar to past years. We
believe this is due to the presence of residual free-phase TCE that continues to contribute to the
dissolved phase VOC plume. In addition, only two months of active extraction and treatment
occurred since June 2002 due to area access restrictions associated with the Weapons Program
testing and facility expansion and modification activities.
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The highest total VOC ground water concentrations in the Building 834 OU occurred in the
underlying Tps-clay perching horizon. A ground water sample collected from the Tps clay core
area well W-834-A1 contained 180,000 pug/L. (August 2004) of total VOCs during the second
semester of 2004. VOCs at these concentrations in ground water are generally indicative of free
phase product. The concentrations within the Tps clay unit have remained relatively stable as no
active treatment has been conducted within this unit. Pump and treat operations within fine
grained sediments found in the Tps clay unit are expected to have poor effectiveness due to very
low hydraulic and pneumatic conductivities. Other less proven and more experimental treatment
options, such as hydrofracing and biodegradation might have to be employed to remediate the
underlying perching horizons.

VOC:s have also been detected at high concentrations in the distal area Tpsg HSU. The VOC
concentrations in this area have historically remained constant. The maximum total VOC
concentration outside the core area during the second semester 2004 was detected in a ground
water sample from Tpsg well W-834-T2 (30,000 ug/L, August 2004). This well is located about
500 feet south of the core area. Although ground water and soil vapor extraction and treatment
have been initiated in the more northern portions of the distal area (leach field area), active
extraction and treatment within the T2 cluster area, as discussed in Section 2.2.3.3, has not been
initiated. Residual free-phase product may still be present in distal areas as shown by the stable
VOC concentrations within the distal area. TCE biodegradation has continued within the core
area where significant amounts of TBOS are present and serve as an electron donor for intrinsic
biodegradation. The primary by-product of this biodegradation has historically been cis-1,2-
DCE, although limited vinyl chloride has also been detected. Twenty-three wells within the
core area had measurable quantities of cis-1,2-DCE during this reporting period, with several
wells consisting almost entirely of cis-1,2-DCE. Vinyl chloride continues to be detected in
ground water samples from five core area wells (W-834-B3, -C5, -D3, -D4, and -D5) at
concentrations ranging from 1.1 ug/L to 250 ug/L. Cis-1,2-DCE has also been detected in eight
distal area wells, and although low concentrations of TBOS have been detected in some distal
area wells, it has not yet been determined whether TBOS fermentation is the main driving
mechanism for biodegradation. No vinyl chloride has ever been detected in any distal area wells.

TBOS continues to be detected at high concentrations almost exclusively in the core area
where this compound exists as floating product. The current maximum TBOS concentration
(53,000 pug/L, December 2004) was measured in well W-834-D3. The wells with the highest
concentrations of TBOS (W-834-D3 and W-834-D4) vary by orders-of-magnitude from one
sampling event to the next. This is most likely due to varying amounts of free phase TBOS in
the sample. Although the maximum TBOS concentration has decreased below its historical
maximum, TBOS concentrations remain high in the core area. TBOS was detected in only one
well outside of the core area, W-834-S1, at a concentration of 1.5 ug/L (October 2004), and
remains below detection limits in the deep Tnbs, guard wells W-834-T1 and W-834-T3.

Nitrate is detected in ground water samples from wells located in both the core and distal
areas of the Building 834 OU with the highest nitrate concentrations located in distal areas. The
2004 maximum nitrate concentration within the core area was detected in the sample from
well W-834-D15 (138 milligrams per liter [mg/L], January 2004). Nitrate concentrations in the
core area vary spatially and temporally related to denitrification associated with the intrinsic
biodegradation. The likely source of the nitrate is both natural and anthropogenic (e.g., septic).
The nitrate influent concentrations to the treatment facility exhibited an increasing trend for an
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initial startup concentration of 35 mg/L to 67 mg/L after one month of operation. This increase
is probably due to the introduction of oxygen into the subsurface during SVE operation which
subdues intrinsic biodegradation and denitrification. The maximum nitrate concentration in the
distal area was detected in a sample from well W-834-S7 (333 mg/L, January 2004). Nitrate
concentrations remain below detection limits in ground water samples from the deep Tnbs, guard
wells W-834- T1 and W-834-T3.

As reported in previous reports, n-Butyl-Benzenesulfonamide (BBSA) was leaching from the
nylon tubing used with the ground water extraction pumps. This compound, which elutes within
the diesel range, was erroneously being identified as diesel fuel. All nylon tubing was replaced
with polyethylene tubing during the first semester of 2004 in the Building 834, Central GSA, and
Building 832 Canyon OUs. The extent of diesel contamination related to the previous
underground storage tank is believed to be limited to a very small area. A small subset of wells
(W-834-2001, -Al, -A2, -D10, -D11, -D12, -Dl6, -D17, -D7, -Ul, -K1A, -S1, -S8, and -S9) is
being used to track the potential migration of diesel. Although diesel range organic compounds
were detected in six wells within the Building 834 OU during 2004, only two of these,
W-834-2001 and W-834-U1, actually contained diesel fuel. All other detections of diesel range
organic compounds were related to the presence of other compounds, like TBOS, which elute
within the diesel range. These data have been flagged as not typical of diesel fuel. BTEX
monitoring was conducted in all extraction wells, as well as two additional wells, one of which
(W-834-2001) contains a thin layer floating diesel product. Only W-834-2001 had positive
detections for benzene and total xylene at concentrations of 3.1 ug/L and 28 ug/L. (November
2004), respectively. BTEX data is being evaluated to justify the reduction in the number of wells
used to track this contamination. This evaluation will be included in the First Semester 2005
CMR.

Chromium monitoring continues in wells that were affected by improperly wired pressure
transducers that produced electrical short circuits. Chromium samples were collected from five
wells during 2004. Although all chromium concentrations remain below the MCL of 0.05 mg/L,
the chromium concentration in ground water samples from well W-834-M1 (0.02 mg/L, August
2004)) continues to persist above background concentrations prior to the transducer incident.
Additional organic compounds related to galvanic reactions associated with the shorting
transducers were detected in ground water samples from well W-834-M1 during 2004. These
additional compounds include chloroform, 1, 3-dichlorobenzene, bromodichloromethane, and
dibromochloromethane. 1, 4-Dichlorobenzene was also detected in samples from monitor wells
W-834-S1 and —S8. The presence of this compound in these two wells does not appear to be
related to the transducers, since detections of this compound were found prior to the use of
transducers in these wells.

2.2.3.3. Building 834 OU Remediation Optimization Evaluation

An extensive facility optimization study was performed in 2003 to improve the performance
of this facility. As reported in the previous CMR, the number of extraction wells has been
decreased from fifteen to eleven based on optimization test results. The new well field
configuration was expected to maintain or increase VOC mass removal while increasing
performance monitoring. Extraction pipelines and necessary wellhead equipment were extended
to the leach field and T2 areas by the end of September 2004. The performance of the leach field
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wells is summarized in the next section under Performance Issues. Pumping of the T2 area
extraction wells is being delayed to conduct studies to evaluate the potential of utilizing in situ
bioremediation within the T2 cluster area. The first part of this evaluation consists of performing
a tracer study. This study will entail the injection of approximately 4,000 gallons of Hetch-
hetchy water into the up-gradient T2 cluster area well, W-834-1824. This water has a very
distinct oxygen isotopic ratio that is very different from the ground water. In addition, Hetch-
hetchy water has much lower total dissolved solids. These constituents and ground water
elevations will be used to track the migration of the Hetch-hetchy water through the T2 cluster
area. This study is being conducted to determine transit times from the injection well to
observation wells and to identify the presence of preferential flow paths. Data from this study is
the first step necessary to determine whether an enhanced treatment method involving injection
of a fluid reactant is a feasible alternative to pump and treat technologies. The initial phase of
the tracer study was initiated during December 2004. The tracer study is expected to continue
through 2005. In addition, a microcosm study will be performed in 2005 to evaluate if the
naturally occurring bacteria are capable of complete biodegradation of TCE to the non-regulated
end point of ethane or if bioaugmentation would be necessary, and to determine what electron
donor would be most effective in driving anaerobic biodegradation.

2.2.3.4. Building 834 OU Performance Issues

The GWTS and SVE systems were operational for approximately two months of this
reporting period due to treatment facility modification and construction activities. Although the
facility only operated for two months, significant VOC mass was removed from the vapor phase
during this short period of operation due to the addition of 3 new expansion wells in the leach
field area. The leach field is an area of known high VOC concentrations in soil and ground
water. The new leach field extraction wells, W-834-S1, -S12A and -S13, accounted for
approximately 89% (49.45 kg) of VOC mass removed in vapor during 2004. The VOC mass
removed from the ground water increased only slightly when compared to previous operating
periods.

2.3. Pit 6 Landfill (Pit 6) OU3

The Pit 6 Landfill covers an area of 2.6-acres near the southern boundary of Site 300. This
landfill was used from 1964 to 1973 to bury waste in nine unlined debris trenches and animal
pits. The buried waste, which includes laboratory equipment, craft shop debris, and biomedical
waste 1s located on or adjacent to the Corral Hollow-Carnegie fault. Further to the east, the fault
trends to the south of two nearby water-supply wells CARNRW1 and CARNRW?