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MODULE A

BEVALAC AREA

This module is an attachment to Volume 1 of the Resource Conservation and Recovery
Act (RCRA) Facility Investigation (RFI) Report for Ernest O. Lawrence Berkeley National
Laboratory (LBNL). Volume 1 presents an overview of the RFI as it pertains to LBNL as a
whole, and contains detailed information on the overall characteristics of the site (i.e. physical
layout, geology, hydrogeology, potential contaminants, contaminant migration pathways, and
potential receptors). Volume 1 is accompanied by four modules that correspond to specific areas
of LBNL (Figure A-2).

Bevalac Area (this module)
Old Town Area

Support Services Area
Outlying Areas.

OOwP

Each of the modules contains the following area-specific information for RCRA Facility
Investigation (RFI) activities conducted since the Phase Il Progress Report (LBNL, 1995k):

e the physical characteristics of the module area including geology and hydrogeology

e a description of Solid Waste Management Units (SWMUs), Areas of Concern
(AOCs), and other areas that were investigated

e results of contaminant characterization activities that were completed
e Interim Corrective Measures (ICMs) that were implemented

e potential and identified sources of contamination

e contaminant migration pathways.

For reporting purposes, the RCRA Facility Assessment (RFA) subdivided LBNL into 15
study areas (LBNL, 1992d). The Bevalac Area (Figure A-3) is composed of RFA study areas 1,
9 and 15. Table Al-1 lists the SWMUs and AOCs that have been identified in the Bevalac Area
and indicates which of those are discussed in this module. The table also lists two other areas
(construction sites) that were investigated during the RFI, but are not discussed in this module.
The SWMUs and AOCs discussed in this module include those where characterization or ICM
activities have been conducted since July 1, 1995, when the Draft Final RCRA Facility
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Investigation Phase Il Progress Report (LBNL, 1995k) was prepared. RFI activities conducted at
SWMUs and AOCs, and other areas where investigations were completed prior to July 1, 1995
are documented in the Draft Final RFI Phase | or Phase Il Progress Reports (LBNL, 19941 and
LBNL, 1995k).

The SWMUs and AOCs discussed in this module are primarily associated with either
former operations of the Bevatron in the Building 51/64 complex or former operations of the
HILAC in the Building 71 complex. Also included is a former motor pool gasoline tank (AOC
1-1) that was located at the present location of Building 46A. Groundwater monitoring wells
were installed to monitor SWMUs and AOCs within the Bevalac Area. In addition, groundwater
has been periodically sampled from several wells previously installed for slope stability

purposes. The locations of these SWMUs, AOCs, and wells are shown on Figure A-3.
Al BEVALAC AREA DESCRIPTION

The Bevalac Area primarily includes the Building 51/64 complex (the decommissioned
Bevatron particle accelerator and support facilities) and the Building 71 complex (the
decommissioned Super Heavy lon Linear Accelerator [Super HILAC]). Several other buildings
(46A, 55, 55A, 56, 60, 63, 67, 81 82, and the Building 90 complex) are also present. Major
development of the area began in the early 1950s, when construction started on the Bevatron and
associated support facilities. The Bevatron started operation in 1954. The HILAC started
operation in 1957 and was subsequently upgraded and renamed the Super HILAC. A beam line
linking the Bevatron with the Super HILAC was constructed in 1974 to create the Bevalac. The
Super HILAC was shut down in December 1992. The Bevatron ceased operations in February
1993.

A2 PHYSIOGRAPHY, GEOLOGY AND HYDROGEOLOGY

A2.1 Summary of LBNL Physical Characteristics

A detailed discussion of the physiography, geology and hydrogeology of LBNL is given

in Volume 1 of this report and summarized below.
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LBNL is located on the moderate to steep west- and south-facing slopes of the Oakland-
Berkeley Hills, with surface elevations ranging from approximately 500 to 1000 feet above mean
sea level (msl). The physiography is dominated by a steep southwest-facing slope that has been
modified by erosion of several steep stream canyons, by mass movement resulting from
landslides and soil creep, and by cut and fill operations associated with construction of LBNL

facilities.

Bedrock at LBNL consists primarily of Cretaceous and Miocene sedimentary and
volcanic units, as shown on the summary stratigraphic column (Figure A2.1-1). These units
form a northeast-dipping, faulted homocline, as shown on the bedrock geologic map (Figure
A2.1-2). The homocline is composed of the following three rock units:

e Cretaceous marine mudstones, shales, and sandstones of the Great Valley Group

e Miocene nonmarine sandstones, siltstones, mudstones, and conglomerates of the
Orinda Formation

e Miocene andesitic and volcaniclastic rocks of the Moraga Formation.

Strata of the Cretaceous Great Valley Group form the structurally lowest portion of the
homocline and underlie the southern and western slopes of LBNL. The Orinda Formation lies
structurally above the Great Valley Group along a fault contact that dips at a shallow angle to the

northeast. The Moraga Formation overlies the Orinda Formation along a conformable contact.

Numerous isolated masses composed of Moraga Formation volcanic rock underlie the
developed portions of LBNL at lower elevations than the main Moraga Formation outcrop belt.
The rock at the contact between these masses and the Orinda Formation is often composed of
slickensided, volcaniclastic/sedimentaclastic rocks that have been informally denoted as the
"Mixed Unit". These masses are interpreted to be paleolandslide deposits that are younger than
the Moraga Formation but older than historically active landslides at LBNL.

In the easternmost portion of LBNL, the homocline is truncated by the north striking
Wildcat and East Canyon faults. Marine sedimentary rocks of the Miocene Claremont
Formation and the Miocene San Pablo Group (?) underlie the area east of these faults at LBNL.
At the western LBNL property boundary, the homocline is truncated by the north to northwest
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striking Hayward Fault, a regionally extensive, active, right-lateral strike-slip fault. Rocks west
of the Hayward fault consist of the Jurassic to Cretaceous Franciscan Complex.

A surficial geologic map of LBNL is shown on Figure A2.1-3. The soil is typically a
silty clay less than 2-feet thick. Alluvium is present in some of the creeks and streambeds.
Colluvial deposits, generally less than 20-feet thick, have developed along the bases of slopes
and in hillside concavities as a result of mass wasting processes. At least one major and
numerous minor landslide deposits are present on the steeper slopes at LBNL, some of which
have moved since construction of LBNL facilities. These landslide deposits differ from the

paleolandslide deposits described above in that they have evidence of historic movement.

Groundwater flow directions generally follow the slope of the surface topography.
However, at some locations flow directions deviate due to contrasts in subsurface hydraulic
conductivity or artificial drainage features such as building subdrains, subhorizontal hillside
drains (hydraugers), and slope stability wells. Hydraulic conductivity testing and groundwater
well yields show that the Moraga Formation is relatively permeable, and constitutes the main
water-bearing unit at LBNL. In contrast, the underlying Orinda Formation is relatively
impermeable. Measured hydraulic conductivities in the other units at LBNL are generally

intermediate between these two formations.

A2.2 Bevalac Area Physiography and Surface Water Hydrology

Prior to development of the site, North Fork Strawberry Creek flowed through
Blackberry Canyon, a major east-west-trending drainage course bisecting the current Building
51/Building 64 area (Figure A2.2-1). The south facing slopes north of the canyon were
relatively steep, except for a bench formed by outcrops of Moraga Formation volcanic rocks at
the present location of the Building 71 complex. South of Blackberry Canyon, a broader canyon
defined by an unnamed northwest-trending drainage existed at the present location of Building
51. A third narrow, southwest-trending canyon joined Blackberry Canyon from the north in the

vicinity of the present-day Blackberry Canyon parking lot.

Artificial fill, in places greater than 100 feet thick, was placed in the drainages in the

Bevalac area, and the ridges were cut by up to 40 feet to provide graded areas on which to
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construct buildings and parking lots. These cut and fill activities significantly transformed the
topography and surface runoff patterns (Figure A2.2-2). The principal physiographic
modification comprised construction of a broad flat bench upon which to site the Building 51/64
complex. This was accomplished by cutting into the hillside along the southern edge of Building
51, as well as the eastern edge of Buildings 55, 64, and 51, and filling Blackberry Canyon and its
tributaries. Blackberry Canyon was also filled in the vicinity of Building 71 to form a portion of
the bench for this building complex. A significant volume of fill was also placed on the slopes
above and below Building 46 during landslide repairs. The principal undeveloped area in the
Bevalac Area is the steep grass and tree covered slope above Building 64, northwest of the
former location of Blackberry Canyon.

Surface runoff in the Bevalac Area is derived from several sources, including creeks
which originate upslope of Building 71, paved and unpaved areas, a spring southwest of Building
71, and the system of subhorizontal hillside drains (hydraugers) that extends beneath Buildings
71, 46, and 46A (Figure A2.2-3). Essentially all surface water runoff from paved/developed
areas is directed into storm sewers (Figure A2.2-4). The primary storm sewer is a 48-inch
concrete pipe that was placed in the bottom of Blackberry Canyon prior to filling of the canyon.
This pipe discharges into North Fork Strawberry Creek near the western property boundary, and
then ultimately to San Francisco Bay.

A2.3 Bevalac Area Geology

Three main bedrock units (the Moraga Formation, the Orinda Formation, and the Great
Valley Group) underlie the Bevalac Area (Figure A2.3-1). The subsurface relationships among
these units and their relationship to the surficial units are shown on Cross Sections A-A’ through
G-G’ (Figures A2.3-2 through A2.3-9). Mudstones, sandstones, and shales of the Great Valley
Group underlie the southwestern portion of the area, including the western part of Building 51.
The strata of the Great Valley Group dip north to north-northeast between 20° to 30° in this area,
as indicated by attitudes measured to the west.

The Orinda Formation overlies the Great Valley Group in the central portion of the
Bevalac Area along a fault contact. Excavation records and bore logs indicate that the contact
dips 20° to the northeast. In this area, the Orinda Formation consists primarily of siltstones and
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fine-grained sandstones that dip northeast from 25° to 60° (Figure A2.3-1). The dips appear to

increase upsection.

The eastern half of the Bevalac Area is predominantly underlain by brecciated andesite
and volcanic breccia of the Moraga Formation. The deposit underlying the Building 71 complex
and the slope between the Building 71 trailers and Building 64 includes thin sandy silt layers and
intercalated volcaniclastic gravelly sandstone and minor basaltic flows, to a total depth of 70
feet. This deposit partially fills a basin upslope of a ridge in the Orinda Formation and extends
downslope over the ridge (Figures A2.3-3, A2.3-5, A2.3-8, and A2.3-9). The northwestern

margin of this deposit contains a section of Mixed Unit more than 20-feet thick (Figure A2.3-8).

The second Moraga Formation deposit underlying Building 46 and the surrounding area
was originally up to 40 feet thick west of Building 46. This deposit occupies a trough in the
surface of the Orinda Formation (Figure A2.3-8). A section of the Mixed Unit greater than 10-
feet thick was encountered at the base of the section west of Building 46 (Figure A2.3-2).
Recent sliding of this mass has required excavations both upslope and downslope of Building 46

to stabilize the slope.

Several sections of the Bevalac Area are underlain by colluvium greater than 10 feet
thick, and exceeding 40 feet near the parking lot adjacent to the Building 71 trailers. Most of the
colluvial deposits are present in former drainages that have been covered with artificial fill. The
most extensive colluvial deposits lie along the former location of Blackberry Canyon. Colluvial
deposits are also present within a former drainage course under the northern portion of Building
51, under the southwest edge of Building 64 and the area to the southwest, and on the slopes

above and below Building 46.

A2.4 Bevalac Area Hydrogeology

The main water-bearing units in the Bevalac Area are surficial units (i.e., alluvium,
colluvium and artificial fill), and in-place bedrock and/or landslide deposits composed of Moraga

Formation volcanic rocks. These are the structurally highest geologic units in the Bevalac Area.
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The Orinda Formation lies structurally beneath the main water-bearing units described
above throughout all but the southwestern corner of the Bevalac Area. It overlies the Great
Valley Group along a fault contact that dips northwestward from west of Building 51B to a
projected depth of several hundred feet beneath most of the Bevalac Area (Figures A2.3-3
through A2.3-5). The Great Valley Group underlies surficial water-bearing units in the
southwest corner of the Bevalac Area. The clastic sedimentary rocks of the Orinda Formation
generally have substantially lower permeabilities than the main water-bearing units described in
the preceding paragraph, as shown by lower hydraulic conductivities calculated from slug tests
conducted within the Bevalac Area (Figure A2.3-10). Few wells screened in the Orinda
Formation can produce a sustainable yield that is sufficient for conducting interference pumping
tests. Since the main water-bearing units in the Bevalac Area generally crop out at the surface,
or are themselves overlain by relatively high permeability units, groundwater encountered in
these units is interpreted to be unconfined. Deeper horizons within the Orinda Formation may

contain groundwater under confined conditions.

The relative abundance of major cations and anions in groundwater within the Bevalac
Area are shown as Stiff diagrams on Figure A2.3-11. The diagrams show distinct geochemical
differences between groundwater derived from the Orinda Formation, the Moraga Formation,
and surficial units (colluvium and artificial fill). Diagrams for the two main bedrock units
(Orinda Formation and Moraga Formation) show generally low cation and anion concentrations
compared to the surficial units. This relationship may occur because the bedrock units have been
available for dissolution and migration of available cations and anions for geologic time periods,
so that groundwater is closer to equilibrium with these units. In contrast, the surficial fill units
have only been in contact with groundwater for a relatively short period, so equilibrium with

groundwater has not been reached, resulting in higher rates of cation and anion dissolution.

Groundwater flow in the Bevalac Area generally follows the topographic slope, as
indicated by groundwater elevation contours that are parallel to the surface topographic contours
(Figure A2.3-12). This flow pattern results in a northwesterly inclined trough in the water table
beneath the topographically flat area underlying Buildings 51, 51A and 51B. The trough may be
accentuated by the interception of groundwater by subdrains around the upslope perimeter of the

Building 51 complex and the presence of paving and buildings that limit infiltration. In addition,
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the presence beneath Building 51 of a fault contact juxtaposing the low permeability Orinda
Formation over the relatively more permeable Great Valley Group (Figures A2.3-1 and A2.3-2)
may have some influence on the groundwater elevation contours at this location. Groundwater in
the Bevalac Area is shallowest along the upslope perimeter of the Building 51 complex, where
cuts made into the hillside during construction apparently intercepted the water table. Subdrains

were installed to intercept groundwater in this area.

The water level elevation contour map indicates that the horizontal component of the
hydraulic gradient (dh/dl) is approximately 0.17 north of Building 51. Assuming a hydraulic
conductivity (K) of 1 x 10® meters per second, which appears to be typical for the Orinda
Formation in this area, and an effective porosity (ne) of approximately 0.2, Darcy’s law (vyx =
K/ne x dh/dl) indicates that the average linear groundwater velocity (vx) would be less than 1 foot
per year. It should be noted that due to the variability in gradients and bedrock physical
characteristics, these calculations give only rough, order-of-magnitude estimates of likely

groundwater flow velocities.

Groundwater elevation hydrographs from clustered shallow and deep wells (Figures
A2.4-1 through A2.4-6) were examined to evaluate the vertical component of the groundwater
potentiometric gradient. Data were available from the following well pairs, which are relatively
close to one another, near Building 75.

Well Pair Unit(s) Screened Elevation of Midpoint | Vertical Gradient
of Screen (feet) Direction

MW51-96-16 Acrtificial fill 690 Up

MW51-96-17 Orinda Formation 716

MW51-96-19 Fill/Orinda 699 Down
MW51B-93-18A | Orinda Formation 677

MW51-97-3 Artificial Fill 646 None

MW51-97-12 Artificial Fill 670

These data indicate that the vertical component of the hydraulic gradient varies in

direction near Buildings 51 and 64.
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A2.5 Bevalac Area Conceptual Hydrogeologic Model

The hydrogeologic information discussed above suggests the following conceptual model
for groundwater flow in the Bevalac Area. Over most of the area, groundwater flow occurs
primarily within the surficial units and in the volcanic rocks of the Moraga Formation. In the
southwestern part of the area, the Great Valley Group is the primary water-bearing unit.
Groundwater flow generally parallels the slope of the overlying topography. Apparent vertical
gradients observed in well clusters suggest that some degree of flow may occur both into and out
of the Orinda Formation. However, groundwater flow within the Orinda Formation is of minor

importance, as is indicated by the relatively low values of hydraulic conductivity.

The groundwater flow tends to converge towards North Fork Strawberry Creek. The
groundwater trough beneath the Building 51 complex locally modifies the groundwater flow
direction. Groundwater flowing into the trough is deflected to the northwest towards the former

Blackberry Canyon drainage.

Subdrains and hydraugers capture some groundwater flow. Where the water is
contaminated, it is treated and then discharged to the sanitary sewer system. Otherwise, the

water discharges to the storm drain system, which flows to North Fork Strawberry Creek.

A3 SOIL CONTAMINATION - CHARACTERIZATION ACTIVITIES
AND INTERIM CORRECTIVE MEASURES

The following subsections describe the results of the RFI investigations and ICM
activities at SWMUs and AOCs in the Bevalac Area where soil characterization or ICM
activities were conducted subsequent to those included in the Draft Final RFI Phase Il Progress
Report (LBNL, 1995k) (Table A1-1). As described in Section 1 of this report, the results of
these characterization activities were used to help assess whether further action was required at a
site (i.e., whether the unit will be included in the site-wide risk assessment). The assessment was
made by comparing analytical results to both LBNL background levels and Preliminary
Remediation Goals (PRGs) for residential soil (USEPA, 1999). PRGs for residential soil for
metals and organic site contaminants and LBNL background levels for metals are listed in
Section 1, Table 1.6-3.
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For organic constituents, Chemicals of Potential Concern (COPCs) and analytical results
are presented in unit-specific tables in each subsection. For metals, soil analytical results are
presented for all units in Table A3-1 (soil) and Table A3-2 (sludge and sediment), for all units.
Metals results are generally discussed in this module only when concentrations exceed both
PRGs for residential soil and background levels, since metals concentrations that are within
background levels are not considered to represent contamination and metals concentrations that

are below PRGs for residential soil are not considered to represent a risk to human health.

Surface runoff and storm drain-flow from the Bevalac Area drain toward North Fork
Strawberry Creek. The potential for contaminants detected in soil to migrate to surface water
and sediment has been addressed by collecting surface water and sediment samples from North
Fork Strawberry Creek and analyzing them for chemicals of potential concern from upgradient
sources. This sampling is discussed in Section A4.6. Potential migration of soil contaminants to
groundwater has been addressed by installing and sampling groundwater monitoring wells, as
discussed in Sections A4.1 to A4.5.

A3.1 SWMU 9-1: Building 51 Vacuum Pump Room Waste Oil Tank
Description and History

The Building 51 Vacuum Pump Room (Figures A3.1-1 and A3.1-2) contained pumps that
were used to develop vacuum in the particle beam line of the Bevatron particle accelerator. The
vacuum pumps were located on a concrete pad on the east side of the room. There were also two
hydraulic oil pumps at the south end of the room that were supplied by oil tank GP-116-51. The
oil was used to remove moisture in the vacuum pumps. Used oil was routed into waste oil tank
GP-117-51 (SWMU-9-1). The two oil tanks were located on a metal platform within an alcove
at the north end of the pump room. The vacuum room floor was sloped so that spills would flow
into the Vacuum Pump Room Sump and Collection Basins (SWMU-9-4). The waste oil was
periodically pumped into a truck for disposal. Beginning in 1990, the waste oil was pumped
directly from the waste oil tanks to a 55-gallon drum for offsite disposal.
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Sampling

One soil boring (SB51-96-1) was drilled through the concrete floor next to the two oil
tanks (SWMU 9-1) (Figure A3.1-2). No COPCs were detected (Table A3.1-1, Table A3-1).

Potential Migration of Contaminants

No contaminants were detected in soil at SWMU 9-1

Status of Unit

SWMU 9-1 was approved for No Further Action (NFA) status by the California
Environmental Protection Agency (CAL-EPA) Department of Toxic Substances Control (DTSC)
in August 1997 (DTSC, 1997).

A3.2 SWMU 9-4: Building 51 Vacuum Pump Room Sump and
Collection Basin

Description and History

The vacuum pump room operations and layout is described in the preceding section. The
floor of the room slopes towards a trench (collection basin) that runs the length of the room and
empties into an approximately 1-foot-deep sump that was used to catch potential spills (Figure
A3.1-2). The collection basin is covered with a series of removable metal lids. A vertical
drainpipe approximately 6-inches in diameter drained liquid from the bottom of the sump into
the Building 51 drainage system (AOC 9-9) in the basement. The sump was reportedly sealed
off from the Building 51 drainage system in about December 1990, when it was no longer used.
The floor of the vacuum pump room was periodically mopped with an organic solvent (Freon) to
clean the grease and oils from the vacuum pump equipment and the floor. Other solvents
(trichloroethene [TCE], 1,1,1-trichloroethane [TCA], and acetone) were also used when
equipment was periodically rebuilt. Hydraulic oils (standard mechanical pump oils) were stored

in the room and were used in the pump equipment.
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Both the pumps and the pump room floor were stained with oil. There have been no
known releases from the vacuum pump room sump and collection basin to areas outside the
drainage system. However, oil was discovered within sections of the Building 51 subdrain

system in 1990, as discussed in Section A3.3 below.

Sampling

In April and May 1996, shallow soil samples (5 feet maximum depth) were collected
from three borings at the unit (Figure A3.1-2). Boring SB51-96-2A was drilled through the
bottom of the collection trench next to the sump and boring SB51-96-3 was drilled through the
bottom of the collection trench approximately 20 feet south of the sump. Boring SB51-96-4 was
drilled at the southern end of the vacuum pump room within the wooden enclosure that housed

the two oil pumps.

The only organic chemical detected was benzene, which was detected in all three samples
collected at SB51-96-3 (Table A3.2-1). The detected concentrations were well below the PRG for
residential soil. Nickel was detected at a concentration above both the background level and the PRG
for residential soil at a depth of 1 foot in SB51-96-4. The concentration of nickel at a depth of 3 feet

in this boring was well below the maximum LBNL background level (Table A3-1).

Potential Migration of Contaminants

Potential migration of contaminants to surface water and sediment is discussed in Section
A4.6. Effluent from the Building 51 drainage system has in the past (primarily prior to 1962)
been routed through the storm drain system to the erosion control basins on North Fork
Strawberry Creek. Surface water and sediment samples have been collected from North Fork
Strawberry Creek and analyzed for chemicals of potential concern from upgradient sources,
including SWMU 9-4.
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Surface Water and Sediment

Benzene has not been detected in surface water or sediment samples collected from North
Fork Strawberry Creek. Nickel has been within LBNL background levels in 10 of the 11
sediment samples collected from North Fork Strawberry Creek (Table A4.6-8), and was only
detected in one surface water sample. The concentration detected in the surface water was less
than 2% of the Maximum Contaminant Level for drinking water (MCL) (Table A4.6-3). The
potential impact to the environment from contaminants detected in surface water and sediment

will be evaluated in the ecological risk assessment.

Groundwater

Groundwater has not been sampled since concentrations of benzene detected in soil are
relatively low (an order of magnitude lower than the PRG for residential soil) (Table A3.2-1) and
the contamination is present in fine-grained Orinda Formation sediments, which have the lowest

hydraulic conductivity of geologic units at LBNL.

Status of Unit

SWMU 9-4 was approved for No Further Investigation (NFI) status by DTSC in
September 1998 (DTSC, 1998). The unit will be included in the human health risk assessment
since nickel was detected at one location at a concentration above both the LBNL background

level and the PRG for residential soil.

A3.3 SWMU 9-6: Building 51 Motor Generator Room Filter Sump

Description and History

The NFI request report for the Building 51 Motor Generator Room Sump, which was
submitted to DTSC on September 8, 1999 (LBNL, 19990), is included in Appendix C.

Following is a summary of the information contained in the NFI request.

A network of subdrains and relief wells located around the perimeter of Building 51

collects subsurface water from the adjacent hillside. Water collected by this network discharges
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to the Building 51 internal floor drain system. The Motor Generator Room Filter Sump (SWMU
9-6) is part of the internal floor drain system, and is the confluence point for drainlines J and K
(Figure A3.3-1), both of which convey effluent from part of the exterior relief well/subdrain
system. Water in the filter sump is routed by gravity flow via the E, B, and A drainlines to the
discharge sump at the northern end of the building. These drainlines and the discharge sump
constitute AOC 9-9, which is discussed in Section A3.11 below. The filter sump has 2Y2-foot
square concrete walls and a concrete base 5.3 feet below the basement floor surface. Initially,
when the discharge sump was connected to the storm drain system, effluent from the filter sump
would flow to the discharge sump, and then through the storm drain system to North Fork
Strawberry Creek. Since 1962, water from the discharge sump has been routed to the sanitary
sewer, except for a period between 1994 and 1996 when contaminants were not detected in
discharge samples. Currently, the effluent from the discharge sump is treated and discharged to
the sanitary sewer under LBNL’s East Bay Municipal Utility District (EBMUD) Wastewater
Discharge Permit.

The Building 51 Motor Generator Room (Figure A3.1-1) houses two large motor generators and
associated equipment that was used to supply power to the Bevatron particle accelerator. In
November 1990, oil (apparently originating from capacitors stored in the basement) was found in
the filter sump. Due to the potential for contamination of the Building 51 drainage system with
oil and polychlorinated biphenyls (PCBs), several concurrent investigations and ICMs were
conducted between November 1990 and February 2000 to reduce potential impacts to
groundwater and surface water. Activities related to SWMU 9-6, which are discussed below,

involved:

e sampling and cleaning of sludge and sediment from the filter sump

e installation and sampling of soil borings to assess the magnitude and extent of
contamination around the filter sump.

Additional investigations and ICMs were conducted for the drainage system (AOC 9-11).
These are discussed in Section A3.11.
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Sampling and Cleaning of Drains, Pipes and Sumps

The initial phase of investigation and ICM activities occurred in November 1990, when
oil (apparently originating from capacitors stored in the basement) was found in the filter sump.
Water, oil, and sediment samples collected from the sump all contained PCBs. A subsequent
survey of the drainage system showed that lines draining into the filter sump (lines J and K) and
lines downstream from the filter sump (Lines A, B, and parts of C, D, and F) contained an oil
product. The system was flushed, and more than 1,300 gallons of contaminated water were

removed and properly disposed offsite.

Additional sediment (sludge) samples were collected from the filter sump in May 1996
and May 1999. PCB:s, total petroleum hydrocarbons (TPH) in the range of hydraulic/motor oil
(TPH-H/MO), oil & grease, and semi-volatile organic compounds (SVOCs) were detected
(Table A3.11-1). Mercury and chromium were also detected at concentrations greater than
background levels and PRGs for residential soil (Table A3-2).

In 1999, sediment and sludge were removed from both the filter and discharge sumps, the
sumps were cleaned with high-pressure water and steam, and the cast iron drain line connecting
them was cleaned with a high-pressure water jet. A subsequent video survey indicated no

remaining oil contamination.

Soil Sampling

In April 1996, borings SB51-96-5 and SB51-96-6 were drilled adjacent to the Filter
Sump. Motor oil and oil & grease were detected in soil samples collected from both borings. In
addition, PCBs were detected in one sample, at a concentration above the PRG for residential
soil (Tables A3.3-1).

In June 1999, nine soil borings (SB51-99-1 through SB51-99-9) were drilled in a 3-foot
grid adjacent to and within the filter sump to assess the extent of contamination (Figure A3.3-2).
PCBs were detected in 6 of the 43 in-situ soil samples, at concentrations below the PRG for
residential soil; however, PCBs were detected above the PRG in a sample of slough material
from the boring beneath the Filter Sump (Table A3.3-1, Figure A3.3-3, and Figure A3.3-4). Low
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concentrations of halogenated volatile organic compounds (VOCSs) (below PRGs for residential
soil) were also detected in 8 samples (Table A3.3-1, Figure A3.3-5, and Figure A3.3-6). In
addition, TPH in the range of crude/waste oil (TPH-C/WQ) was detected in 2 of the samples
(Tables A3.3-1, Figure A3.3-7, and Figure A3.3-8).

Chromium (1 of 46 samples) and nickel (4 of 46 samples) were the only metals detected
at concentrations above both PRGs for residential soil and LBNL background levels (Table A3-
1). The higher nickel concentrations were detected in the Orinda Formation and Orinda
Formation derived fill. The Orinda Formation has a higher background nickel level than the
other geologic formations at LBNL (LBNL, 1995i). In addition, based on the random
distribution of nickel concentrations around the sump, there is no indication that the elevated

nickel concentrations are the result of contamination from a source such as the sump.

Potential Migration of Contaminants

Potential migration of contaminants to surface water and sediment is discussed in Section
A4.6. Effluent from the Building 51 drainage system has in the past (primarily prior to 1962)
been routed through the storm drain system to the erosion control basins on North Fork
Strawberry Creek. Surface water and sediment samples have been collected from North Fork
Strawberry Creek and analyzed for chemicals of potential concern from upgradient sources,
including SWMU 9-6.

Surface Water and Sediment

Water from the filter sump discharges through the Building 51 Drainage System (AOC 9-

9) discharge sump, which is discussed in Section A.3.11.

Groundwater

Soil borings SB51-96-6 adjacent to the filter sump was converted to a temporary
groundwater sampling point. Grab water samples were collected from SB51-96-6 and analyzed
for VOCs, PCBs, or oil & grease. No PCBs or oil & grease were detected. VOCs were detected
at a total concentration of 113 ug/L in April 1996. Relatively low concentrations of VOCs

(below MCLs) were detected in a groundwater sample collected from SB51-96-6 in December
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1997 (Table A4.3-2). As shown on Figure A3.3-6, this temporary groundwater sampling point is
completed in a zone of fill around the filter sump. The fill is surrounded by low permeability

Orinda Formation siltstone.

Status of Unit

SWMU 9-6 was approved for NFI status by DTSC in September 1999 (DTSC, 1999a).
The unit will be included in the site-wide risk assessment because PCBs, chromium, and nickel
were detected at concentrations above both LBNL background levels and PRGs for residential

soil

A3.4 AOC 1-1: Building 46A Former Motor Pool Gasoline UST
Description and History

An abandoned underground storage tank of single-walled construction (unknown
capacity) is located beneath Building 46A. The tank was installed in the 1940s and stored
gasoline for the motor pool that had been located where Building 46A currently stands. The
motor pool closed in about 1964 and moved to its present location at Building 76. The tank was
decommissioned and filled with concrete sometime between 1970 and 1976. In 1977, Building
46A was built over the tank location. The approximate locations of the tank, former pump

island, and soil sampling locations are shown on Figure A3.4-1.

Sampling

In April 1996, a 45° angled boring was drilled under the tank to assess whether releases
had occurred. Soil samples were collected at 5-foot intervals from distances of 35 to 60 feet
along the borehole (Figure A3.4-1). Sample depths were approximately 25 to 40 feet below
ground surface (bgs), which corresponds to depths of 15 to 30 feet below the tank (assuming that
the base of the tank is at approximately 10 feet bgs). No COPCs were detected (Table A3.4-1).
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Potential Migration of Contaminants

No contaminants were detected in soil at AOC 1-1. No aromatic hydrocarbons have been
detected in the effluent from the hydraugers that drain groundwater from the area of Building 46A
(hydraugers 51-01-03, 51-01-03A, 51-01-04, and 51-01-09).

Status of Unit

AOC 1-1 was approved for NFA status by the City of Berkeley (COB) in May 1997
(COB, 1997a).

A3.5 AOC 1-3: Building 71 Linear Accelerator Cooling Unit
Description and History

The linear accelerator cooling unit (Figure A3.5-1) was installed in 1975 and dismantled
in 1993, at which time the system was drained and purged. The unit cooled magnets by pumping
Freon-113 through heat exchangers within the linear accelerator system. The Freon-113 was
then circulated through additional heat exchangers where it was cooled with water. While the
linear accelerator was in operation, there were numerous small Freon leaks in the injector area,
beam-line area, and other areas of the system. Reportedly, the volume of leakage was typically
less than 1 gallon. In 1988 or 1989, one of the magnets malfunctioned and there was a large spill
of Freon-113 into a spill containment tank. Most of the Freon was recovered but about 110

gallons evaporated and may have exited the building as vapor through the vacuum pumps.

Sampling

Soil samples have been collected from two exploratory geological borings and four
monitoring well borings in the vicinity of the cooling unit. Borings BS71-93-B1 and BS71-93-
B2 were drilled in the area south of the unit to provide information on subsurface geology
(Figure A3.5-1). Subsequently, monitoring wells MW71-93-1, MW71-93-2, MW71-94-1, and
MW?71-95-1 were installed north, south, southwest and west, respectively, of Building 71,
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primarily to provide information on the Building 71 Groundwater Solvent and Freon plume
(AOC 1-9).

VOCs were only detected sporadically in soil samples, at concentrations significantly
lower than PRGs for residential soil (Table A3.5-1). Notably, Freon 113, the COPC for the unit,
was only detected in two deep samples in the boring for monitoring well MW71-93-2. Both
samples were collected from below the water table in an area of known Freon-113 contamination
in the groundwater (AOC 1-9) and are therefore are not representative of soil contamination
derived directly from a release from the linear accelerator cooling unit. Although antimony is
not a COPC for this unit, it was detected at a concentration exceeding both background and the
PRG for residential soil in a single sample collected at a depth of 70 feet in boring SB71-93-B2
(Table A3-1).

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4.3. Surface runoff in the Building 71 area is directed through the storm drain system to North
Fork Strawberry Creek. Surface water and sediment samples have been collected from North
Fork Strawberry Creek and analyzed for chemicals of potential concern from upgradient sources,
including AOC 1-3.

Surface Water and Sediment

Freon has been detected in the effluent from hydraugers (51-01-01 and 51-01-02) that
drain the slope southwest of Building 71. The concentration of Freon-113 detected has
decreased from a maximum of 970 pg/L in 51-01-01 in June 1995 to 20 pg/L in 2000 (Table
A4.6-4). Effluent from these hydraugers is treated and discharged to the sanitary sewer. Freon-
113 has also been detected in the spring southwest of Building 51. The concentration of Freon-
113 detected in the spring has decreased from 31 pg/L in December 1995 to 1.7 ug/L in March
2000 (Table A4.6-1). Freon has not been detected in surface water or sediment samples
collected from North Fork Strawberry Creek.
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Groundwater

Groundwater south of building 71 is contaminated with Freon-113. The Building 71
Freon Plume (AOC 1-9) is discussed in Section A4.3.

Status of Unit

AOC 1-3 was approved for NFI status by DTSC in July 1996 (DTSC, 1996b). The unit
will be included in the site-wide risk assessment because a single deep sample at 70 feet bgs
contained antimony at a concentration above both the LBNL background level and the PRG for
residential soil.

A3.6 AOC 1-6: Building 71 Transformers
Description and History

Four transformers are located on a fenced and bermed concrete pad on the northwest side
of Building 71 (Figure A3.6-1). Runoff from the pad flowed through a drainpipe that emptied
into a shallow (18-inch), gravel-filled catchment. Prior to 1988, the transformers used oil
containing PCBs. In 1988, PCB-containing oil was discovered in the catchment. The
contaminated soil and gravel were removed and the catchment refilled with gravel. The drain
was sealed with a locking cap (LBNL, 1992d). The drainpipe was later extended to the north to

empty onto the paved road that runs north of the transformers.

Sampling

Two soil samples (SS-7INW-1 and SS-71NW-2) were initially collected at the unit from
2 feet bgs near a drain for the western end of the transformer berm. Subsequently, a 5.5-foot
deep test pit was excavated at the west end of the transformer pad, at the location where water
from the pad formerly drained (Figure A3.6-2). No gravel or evidence of the former catchment
was observed during excavation of the test pit. Four soil samples were collected from the
sidewall (SS-71NP-96-W and one from the floor (SS-71NP-F) of the test pit, and two 3-point
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composite samples (SS-71NP-StockA and SS-71NP-StockB) were collected from the excavated
soil.

The only PCBs detected were found in one of the two composite samples from the
excavated soil (Table A3.6-1). Oil & Grease was detected in two composite samples from the

excavated soil and in three of the in situ wall samples.

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4. Surface runoff in the Building 71 area is directed through the storm drain system to North
Fork Strawberry Creek. Surface water and sediment samples have been collected from North
Fork Strawberry Creek and analyzed for chemicals of potential concern from upgradient sources,
including AOC 1-6.

Surface Water and Sediment

PCBs have not been detected in surface water or sediment samples collected from North

Fork Strawberry Creek.

Groundwater

Monitoring well MW71-95-1 is downgradient from the transformers. A groundwater

sample collected from the well in June 2000 was analyzed for PCBs. No PCBs were detected.

Status of Unit

Approximately 2 cubic yards of contaminated soil was excavated for offsite disposal.
AOC 1-6 was approved for NFA status by DTSC in August 1997 (DTSC, 1997).
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A3.7 AOC 1-10: Building 71 Room 003 Mercury Release
Description and History

On January 6, 1995, while repairing a drain connection in Room 003 in the basement of
Building 71, some mercury was released from the pipe to the soil when a section of pipe was
removed(Figure A3.6-1). The mercury remaining in the pipe was collected by flushing the pipe

with water and the contaminated soil was removed, as described below.

Sampling and Interim Corrective Measures

On January 20m, 1995, soil samples SS71-003-1 through SS71-003-4 (Figure A3.7-1)
were collected from two locations: 1) near the center of the excavation where the floor drain was
located, and 2) near the end of the removed drain line where mercury had been released during
pipe removal. Mercury was detected at both locations, and additional soil was excavated until no
mercury was detected (<0.2 mg/kg) in confirmatory soil samples (SS71-003-5 and SS71-003-6)
(Table A3-1). On February 24, 1995, three soil samples (SS71S-1, SS71S-2 and SS71S-3) were
collected from the bottom of a trench south of Building 71. The trench was excavated to inspect
the downslope section of the cast iron pipe from which the mercury had been released in the
Building 71 basement (Table A3-1). No mercury was detected in the soil. Selected samples
collected both inside and outside the building were also analyzed for VOCs. No VOCs were
detected (Table A3.7-1).

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Concentrations of metals detected in groundwater is
discussed in Section A4.5.4 (metals). Surface runoff in the Building 71 area is directed through
the storm drain system to North Fork Strawberry Creek. Surface water and sediment samples
have been collected from North Fork Strawberry Creek and analyzed for chemicals of potential

concern from upgradient sources, including AOC 1-10.
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Surface Water and Sediment

To assess whether mercury had been released through the storm drain to North Fork
Strawberry Creek while repairing the drain connection, four sediment samples were collected
from the erosion control basins at the head of North Fork Strawberry Creek in January 1995 and
analyzed for mercury. No mercury was detected (Table A4.6-8). Mercury was detected in one
of four samples collected from the North Fork Strawberry Creek erosion control basins in July
1995. The detected concentration was within LBNL background levels for soil. Mercury was
not detected in the five sediment samples collected from the creek in August 1996 (Table A4.6-
8). Mercury has not been detected in surface water samples collected from North Fork
Strawberry Creek. The potential impact to the environment from contaminants detected in

sediment will be evaluated in the ecological risk assessment.

Groundwater

Groundwater monitoring wells MW71-93-2 and MW51-94-11 are downgradient from
AOC 1-10. Mercury has not been detected in either well (Table A4.5-4).

Status of Unit

Approximately 4 cubic yards of mercury contaminated soil was excavated for offsite
disposal. AOC 1-10 was approved for NFA status by DTSC in July 1996 (DTSC, 1996b).

A3.8 AOC 9-2: Building 51 Former Diesel UST
Description and History

The former diesel underground storage tank (UST) (TK-35-51) was installed in 1968
below the fire trail east of Building 51 (the Bevatron) (Figure A3.8-1). The tank was of single-
walled, steel construction with a 550-gallon capacity. The UST was partially buried with the
upslope end within five feet of the ground surface and the downslope end exposed. The tank sat
on a bed of sand and fine gravel, and was surrounded and covered with sand. Diesel fuel was
supplied from the UST through a gravity feed hose to an aboveground day-tank mounted on the
east wall of Building 51. The diesel fuel was used for an emergency generator within Building
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51. In April 1993, the day tank and aboveground piping were disconnected and removed. The
UST was drained in August 1993 and removed on April 20, 1994,

Sampling and Interim Corrective Measures

In 1992, prior to UST removal, three soil samples (BS51-92-11A-3.5°, BS51-92-11A-6’,
BS51-92-11B-6’) were collected at the UST site at depths between 3.5 and 6 feet bgs (LBNL,
1992d). TPH in the range of diesel (TPH-D) was detected in all three samples (Table A3.8-1).

An ICM consisting of removal of the UST, excavation of approximately 120 cubic yards
of contaminated soil, and backfill of the excavation with clean material was conducted in 1994.
The ICM was documented in a tank removal report (Environmental Solutions, 1994), which is
summarized as follows:
e During the ICM, the City of Berkeley Office of Emergency and Toxics Management
specified all soil-sampling locations in the field.

e Several stages of soil excavation and confirmation sampling was conducted until
TPH-D was not detected in confirmatory samples 51Tank03 and 51Tank04 taken
from the sidewalls of the excavation on June 8, 1994 (Table A3.8-1). However, TPH-
D concentrations up to 5900 ppm were present in the final confirmatory excavation
floor samples (51Tank01 and 51Tank02) taken immediately downslope of the UST
on June 8, 1994.

e Additional soil excavation was not performed due to the inability of the construction
equipment to extend the excavation on the steep slope. The base of the excavation
was then covered with plastic, and the entire excavation was backfilled with imported
clean fill and compacted.

Several additional samples were collected downgradient from the former UST excavation
subsequent to completion of the ICM. In August 1995, three shallow soil samples (SS51E-95-1,
-2, and -3) were collected along the alignment of the former gravity feed supply pipe that joined
the former UST to the above ground day-tank. In February 1996, monitoring well MW51-95-17
was installed immediately downslope from the former tank location, near the location where high
residual soil contamination had been detected at the base of the tank excavation. Soil samples
were collected at approximately 5-foot intervals to a depth of 37 feet bgs. In September 1996,
eight shallow soil samples (SS-51Slope-96-1 through SS-51Slope-96-8) were collected at

approximately 1 foot bgs from native soil below the deepest excavation limit downslope of the
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former UST location (Figures A3.8-2 and Figure A3.8-3, Table A3.8-1). TPH-D was detected at
a maximum concentration of 620 mg/kg. No VOCs were detected. Two polynuclear aromatic

hydrocarbons (PAHS) were detected, but at concentrations below PRGs for residential soil.

The post-ICM sampling showed that contamination was probably limited to the upper

few feet of soil and was present only in areas near the former tank location.

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4.5.1 (petroleum hydrocarbons). Surface runoff in the Building 51 area is directed through the
storm drain system to North Fork Strawberry Creek. Surface water and sediment samples have
been collected from North Fork Strawberry Creek and analyzed for chemicals of potential

concern from upgradient sources, including AOC 9-2.

Surface Water and Sediment

No aromatic hydrocarbons have been detected in surface water samples from North Fork
Strawberry Creek. Toluene and oil have been detected in sediment samples (Table A4.6-7). The
source of these contaminants was probably runoff from the streets. The potential impact to the
environment from contaminants detected in surface water and sediment will be evaluated in the

ecological risk assessment.

Groundwater

Monitoring wells MW46-94-16 and MW51-95-17 are upgradient and downgradient from
AOC 9-2, respectively. TPH-D (56 ug/L) has only been detected one of the eight times MW51-
95-17 has been sampled (Table A4.5-1).

Status of Unit
Approximately 135 cubic yards of diesel contaminated soil was excavated and recycled

offsite. AOC 9-2 was approved for NFA status by City of Berkeley in July 1997 (COB, 1997b).
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A3.9 AOC 9-7: Building 51 Former Hazardous Materials Storage Area
Description and History

Based on interviews with former Building 51 personnel, a storage area for hazardous
materials was located between Building 51 and Building 64 (Figure A3.9-1). The area was
operational from about 1977 until approximately 1989. Two racks capable of holding three rows
of drums stored 55-gallon drums of solvents and coolants (e.g., TCE, 1,1,1-TCA, and Freon-113)
and various oils on concrete pads. A collection trough approximately 5 feet long, 2 feet high,
and 3 feet wide was located on wooden planks above the asphalt-paved ground surface in front
of the drum racks. The collection trough was used for dumping spent solvents and oils, which

were periodically drained and transported off-site

Sampling

In April 1996, soil samples were collected from three borings (SB51-96-13, SB51-96-14,
and SB51-96-15) at the suspected hazardous materials storage area (Figure A3.9-1). VOCs were
detected in most of the samples, but at concentrations well below PRGs for residential soil
(Table A3.9-1). Motor oil was detected in two shallow samples. PCBs were not detected.
Metals were detected at concentrations below LBNL background levels or PRGs for residential
soil (Table A3-1). Concentrations of VOCs generally increased downward, with the maximum

concentration near the water table.

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4. Surface runoff in the Building 51 area is directed through the storm drain system to North
Fork Strawberry Creek. Surface water and sediment samples have been collected from North
Fork Strawberry Creek and analyzed for chemicals of potential concern from upgradient sources,
including AOC 9-7.
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Surface Water and Sediment

The VOCs detected in soil samples collected at AOC 9-7 have not been detected in

surface water or sediment samples collected from North Fork Strawberry Creek.

Groundwater

AOC 9-7 is located over the Building 51/64 Groundwater Solvent Plume (AOC 9-13).
As discussed in Section A3.13, the Building 51/64 Former Temporary Equipment Storage Area

(AOC 9-12) is the source area for the groundwater contamination.

Status of Unit

AOC 9-7 was approved for NFA status by DTSC in September 1998 (DTSC, 1998).

A3.10 AOC 9-8: Sanitary Sewer Lines North and West of Buildings 51
and 51B

Description and History

The NFA request for the Sanitary Sewer Lines North and West of Buildings 51 and 51B
that was submitted to the DTSC in January 2000 (LBNL, 2000a) is included in Appendix C.
Following is a summary of the information included in the NFA request.

The sanitary sewer lines north and west of Buildings 51 (the Bevatron) and 51B (Figure
A3.10-1) carry effluent from a number of different locations, including the sanitary sewer
effluent lines from Building 51, Building 64, Building 51B, and Building 71. The sanitary sewer
lines also receive effluent from the Building 51 internal floor drainage system discharge sump
(AOC 9-9). During most of its operational history, water in the discharge sump has been

pumped to the sanitary sewer inlet at manhole SMH-11N21E.

Sampling and Sewer Line Surveys

In 1992, five soil samples (SS51W-03, SS51W-07, SS51N-02, SS51N-03, and BS51-92-

13A on Figure A3.10-1) were collected along the sanitary sewer lines north and west of Building
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51 to evaluate whether PCBs originating from the Building 51 Motor Generator Room Sump
(SWMU 9-6) could have been released to soil from the sanitary sewers outside Building 51. In
1996 and 1997 soil samples were collected from groundwater monitoring well borings (MW51-
96-15, MW51-96-16, MW51-96-17, MW51-96-18, MW51-96-19, MW51-97-3, MW51-97-4,
MWS51-97-12, and MW51-97-14 on Figure A3.10-1) installed along the sewer lines east and
west of Buildings 51B. The purpose of these wells was to investigate the source and extent of
groundwater contamination that had been detected in MW51B-93-18A. In May 1998, three soil
samples (SS-51Sew-98-1 and SS51Sew-98-3, SS-51Sew-98-2) were collected from a trench
excavated during relocation of the sanitary sewer north of Building 51.

Halogenated VOCs were detected in several soil samples collected along the sanitary
sewer lines at concentrations below PRGs for residential soil (Table A3.10-1). However, with
the exception of the three sewer line samples collected adjacent to manhole SMH 11N-21E,
these samples were all collected below the water table in an area of known solvent contamination
of groundwater. The samples collected below the water table are therefore probably not

representative of soil contamination derived directly from a release from this AOC.

Nickel was detected at a concentration above both the LBNL background level and the
PRG for residential soil in one sample (Table A3-1). This sample was collected approximately
45 feet below the elevation of the sanitary sewer line. Shallower samples had significantly lower
nickel concentrations, indicating that the elevated nickel concentrations were unlikely to have

been derived from the sanitary sewer lines.

In addition to sampling studies, a pipeline video survey (Figure A3.10-2) was conducted
on October 26, 1999 to determine whether any dislocations, breaks, or perforations were present
within the sanitary sewer system that could be a source of release. No defects, root intrusion, or

displacement was observed within any of the lines surveyed.

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4. Surface runoff in the Building 51 area is directed through the storm drain system to North
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Fork Strawberry Creek. Surface water and sediment samples have been collected from North
Fork Strawberry Creek and analyzed for chemicals of potential concern from upgradient sources,
including AOC 9-8.

Surface Water and Sediment

The VOCs detected in soil samples collected at AOC 9-8 have not been detected in

surface water or sediment samples collected from North Fork Strawberry Creek.

Groundwater

Several groundwater monitoring wells (MW51-96-15, MW51-96-16, MW51-96-17,
MW51-96-18, MW51-96-19, MW51-97-3, MW51-97-4, MW51-97-12, and MW51-97-14) are
located along the sanitary sewer lines. These wells were installed to help locate the source and
characterize the magnitude and extent of the Building 51/64 Groundwater Plume (AOC 9-13)

Status of Unit

AOC 9-8 was approved for NFA status by DTSC in February 2000 (DTSC, 2000a).

A3.11  AOC 9-9: Building 51 Sanitary Sewer and Drainage System
Description and History

The NFI request report for the Building 51 Sanitary Sewer and Drainage System, which
was submitted to DTSC on April 24, 2000 (LBNL, 2000f), is included in Appendix C.
Following is a summary of the information contained in the NFI request.

As discussed in Section A3.3, a variety of oil-containing equipment was operated and/or
stored in the Motor Generator Room of Building 51 (the Bevatron) and its basement, including
oil pumps, capacitors, and transformers. There were also two oil pumps in the basement that
delivered oil to the motor generators on the main floor.
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The configuration of the subfloor drainage system for the Building 51 Motor Generator
Room basement is shown on Figure A.3.11-1. The system consists of a terra cotta subdrain
approximately 1.5 feet below the basement floor and a parallel cast iron pipe at a depth of 4 to 5
feet. The cast iron pipe is part of a larger drainage system that collects water from the Building
51 complex and empties into a discharge sump located at the north end of the Motor Generator
Room basement. Several wells and subdrains are used to dewater the hillside immediately east
of Building 51. This dewatering system discharges to the filter sump at the south end of the
Motor Generator Room basement. Water from the filter sump is conveyed through the cast iron
pipe to the discharge sump. The underground utility drawings for Building 51 indicate that the
terra cotta drain and the cast iron pipe are not connected. However, a connection was discovered

at the north end of the basement in 1999, when the two drain lines were exposed.

During most of its history, the effluent from the discharge sump was discharged to the
sanitary sewer. However, prior to 1962, and for a period between 1994 and 1996, when
contaminants were not detected in the effluent, the sump contents emptied to the storm drain
system that discharges to North Fork Strawberry Creek. Currently, the effluent from the
discharge sump is treated by a granular activated carbon (GAC) system and discharged to the

sanitary sewer under LBNL’s EBMUD Wastewater Discharge Permit.

On November 12, 1990 during a routine inspection, LBNL personnel observed that water
in the filter sump was covered with black oil that was found to contain PCBs. Based on this
occurrence, the DTSC RCRA Facility Assessment (RFA) (DTSC, 1991) identified the Building
51 PCB Spill Sumps and Drainage system as AOC #1. The LBNL RFA (LBNL, 1992d)
identified the filter sump as SWMU 9-6, which was discussed in Section A3.3. LBNL later
designated the impacted section of the drainage line and the discharge sump as AOC 9-9.

Sump and Drainline Sampling and Water Treatment

Investigations at AOC 9-9 were initiated in November 1990, when PCB-containing oil
was found in the filter sump. Samples of water, oil, and sludge collected from the filter sump at
that time contained PCBs (Kaldveer Associates, 1991). The oil apparently originated from

blown capacitors stored in the basement. A subsequent survey (Kaldveer Associates, 1991)
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indicated that lines draining into the filter sump (Lines J and K) and lines downstream from the
filter sump (lines A, B, and parts of C, D, and F) contained an oil product. The system was
flushed, and more than 1,300 gallons of contaminated water were removed, containerized and

disposed of.

Beginning in November 1990, effluent from the discharge sump was pumped to a GAC
system for treatment. Treated effluent from this system was used as makeup water for the
Building 51 cooling towers. Eight water samples were collected from the treatment system
influent line between March and November 1993. Neither VOCs nor PCBs were detected:;
therefore, water treatment was discontinued. The floor drains in the building were sealed and the
effluent from the discharge sump rerouted to the storm drain.

In May 1996, PCBs and oil & grease were detected in sediment samples collected from
the filter and discharge sumps (Table A3.11-1). Based on these results, water treatment was

resumed, and treatment system effluent was routed to the sanitary sewer.

Initial Evaluation of Contamination and Potential Release Routes

A workplan was submitted to the regulatory agencies in March 1996 for investigation of
the Building 51 (Bevatron) complex (LBNL, 1996e). The workplan proposed sampling to
evaluate whether potential releases from the building’s interior drain lines had impacted
surrounding soils. In accordance with the addendum, eight soil borings (SB51-96-5 to SB51-96-
12) were installed adjacent to the drain lines and sumps (Figure A3.11-2). Samples collected
from most of these borings contained oil & grease and TPH in the range of motor oil (TPH-MO).
PCBs were detected in SB51-96-12 and SB51-96-8 adjacent to the northern section of the drain
line, at concentrations above the PRG for residential soil (Table A3.11-2). No VOCs were
detected.

SB51-96-6, SB51-96-8, and SB51-96-12 were converted to temporary groundwater
sampling points. Analytes detected in groundwater samples collected from SB51-96-8 and
SB51-96-12 in April 1996 included PCBs and oil & grease. These data are discussed further in

Section A4 (Groundwater).
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Also in accordance with the March 1996 addendum, Test Pit 1 was excavated at a
location where a video survey had indicated blockage of the cast iron drain line (Figure A3.11-
2). The purpose of the test pit was to verify the locations and depths of the terra cotta and cast
iron drain lines, and investigate whether the area of blockage was a source of releases of
contaminants to the environment. No contaminants were detected in soil samples collected from
the bedrock, including samples collected adjacent to the cast iron pipe (Figure A3.11-3 and Table
A3.11-2). The sample (SS-51MRPit-96-6) collected from soil immediately beneath the terra
cotta drain contained PCBs at a concentration above the PRG for residential soil and TPH-MO.
Samples of black chips from the underside of the concrete (SS-51-MRPit-96-3) contained PCBs
(Aroclor-1260). The Aroclor-1260 contamination was probably the result of a thin layer of oil

that had been applied as a moisture barrier on top of the base rock.

Source Investigations

Test Pit 2 - November 1996

In November 1996, Test Pit 2 was excavated along the drain lines between the two
former oil pumps (Figure A3.11-2). The purpose of the test pit was to evaluate whether the
former oil pumps or drain lines in this area could be the source of the PCBs and oil & grease
detected in groundwater samples from boring SB51-96-12. Four soil samples (SS-51MRP2-1
through SS-51MRP2-4) and one sample of product seeping into the east side of the pit (SS-
51MRP2-PROD) were collected.

PCBs were detected in a sample collected from the base of the concrete and the moisture
barrier immediately beneath the concrete floor. Soil samples collected at the elevation of the
terra cotta drain contained only low concentrations of oil & grease. PCBs, oil & grease, and
TPH-MO were detected in the soil sample collected below the terra cotta drain (Figure A3.11-4
and Table A3.11-2). The product seeping into the pit contained PCBs and TPH-H/MO (Table
A3.11-3). Since contaminant concentrations appear to increase with depth and inspection of the
cast iron pipe indicated no potential locations of leakage, the source of the contamination did not

appear to be in the area of Test Pit 2.
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Test Pit 3 — 1996 to 2000

A workplan was submitted to the regulatory agencies in January 1997 that included
requirements for additional investigation of the drain lines (LBNL, 1997a). This workplan
specified that a third test pit be excavated along the drain lines north of Test Pit 2, near
temporary groundwater sampling point SB51-96-8, in the area of maximum detected soil and
groundwater PCB concentrations (Figure A3.11-2). The purpose of this test pit was to help
evaluate the source and assess the extent of the contamination previously detected in the soil and

groundwater.

Test Pit 3 was excavated in stages starting in April 1997. During the initial excavation of
the pit only composite samples were collected from excavated soil for disposal purposes. The pit
was deepened in July 1998 in order to expose the terra cotta and cast iron drain lines for
inspection and allow the collection of soil samples beneath drainlines. Water and product (oil or
sludge) were observed seeping into the test pit at several locations. A sample of the product
contained PCBs, TPH-MO, and several PAHs (Table A3.11-3).

Soil samples (SS-51MRPit3-98-1 through SS-51MRPit3-98-10) were collected from the
walls and floor of the excavation (Figure A3.11-5). TPH-MO was detected in all the samples.
Seven of the samples also contained PCBs at concentrations above the PRG for residential soil
(Table A3.11-2).

Several rounds of confirmation sampling and enlargement of Test Pit 3 were conducted
between June 1999 and February 2000. Sumps were installed for dewatering the excavation.
Methylene chloride and PCBs were detected in soil sample (SS-51MRP3-99-1-7.3) collected at
one of the sump locations in June 1999 (Figure A3.11-7, Table A3.11-2). The concentration of

PCBs was above the PRG for residential soil.

Borings SB51-98-1 to SB51-98-9 February and June 1998

In February and June 1998, soil samples were collected from soil borings (SB51-98-1
through SB51-98-9) in the Motor Generator Room basement (Figure A3.11-2). The purpose of
these borings was to characterize soil contamination both adjacent to and away from the drain

lines, and provide additional information on the source of the contamination. TPH-H/MO oil
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and TPH-C/WO were detected (Table A3.11-2). Two PCB compounds were detected: Aroclor-
1242 was detected in several samples, with the maximum concentration found adjacent to the
drain line at the north end of the basement; Aroclor-1260 was only detected in the oil layer
forming a moisture barrier immediately beneath the concrete floor. Concentrations of PCBs
generally decreased with distance from the drain line, indicating that the drain line was the

source of the contamination.

Former Oil Pumps - April 1999

The locations of the former oil pumps are shown on Figure A3.11-1. In April 1999,
samples of oil from each pump were analyzed for PCBs. PCBs were not detected (Table A3.11-
3). When the abandoned east oil pump was removed, the concrete pad under the pump was
observed to be heavily stained with oil. The concrete pad was therefore removed and soil
samples were collected from ten borings (51MRP4-SB1 through 51MRP4-SB10) under the
former pad location (Figure A3.11-6) to investigate whether the oil pump could have been a
source of the PCB contamination detected in soil and groundwater beneath the basement. TPH-
D and high concentrations of TPH-H/MO (28,000 mg/kg maximum) were detected, primarily in
the shallow samples. PCBs were detected in only four of the samples, with one detection above
the PRG for residential soil (Table A3.11-2, Figure A3.11-6).

Area of Wall Stains - April 1999

On April 28, 1999, two wipe samples (51MR-99WALLWIPE-1 and -2) were collected
from the oil-stained concrete basement wall in the room east of Test Pit 3. The staining was
observed below holes in the wall that had previously held electrical conduits. The sampling was
conducted to assess if this oil could have been the source of the PCB contamination detected in
the soil and groundwater. PCBs were not detected, indicating that this was not the source. TPH-
C/WO was detected (Table A3.11-3).

Source ldentification

The absence of PCBs where the highest concentrations of TPH were detected and the
limited detections of PCBs in the samples collected at the eastern oil pump indicated that leaking

from this oil pump was not the source of the PCB contamination.
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Test Pit 3 was extended 10 feet toward the north in July 1999 to further investigate the
source of the contamination. After the pit was extended, oil was observed seeping into the pit
around the backfill of the cast iron pipe on the north wall of the excavation. In August 1999, the
excavation was further extended to the north wall of the basement to attempt to locate the source
of the seep. Near the north wall, the shallow terra cotta tile drain was observed to extend
downward and connect to the cast iron pipe (Figure A3.11-7). This configuration, which was not
indicated on utility drawings, may explain the mechanism for the release of the PCBs. In the
past, when the pump in the discharge sump was not operating or was being repaired, the water
level could rise in the sump. Contaminated water could then back up in the cast iron pipe and,
from there, into the terra cotta drain. Since the terra cotta drain is not a solid pipe, any PCB-
contaminated water that backed up into the terra cotta drain could be released to the surrounding

coarse-grained backfill material around the drain lines.

Magnitude and Extent of Contamination

In December 1999 a workplan was submitted to the regulatory agencies that included
provisions for both the evaluation of the magnitude and extent of contamination in the walls and
beneath the floor of Test Pit 3 and for the excavation of Test Pit 5 to assess contamination in the
soil around the discharge sump (LBNL, 1999v).

Test Pit 3 Floor and Wall Samples - 1999

Soil samples were collected at 21 locations in the walls (SS-51MRP3-99-W1 through SS-
51MRP3-99-W21 and SS-51MRP3-99-FW09) and 5 locations beneath the floor (SS-51MRP3-99-
F1 through SS-51MRP3-99-F5) of Test Pit 3 (Figure A3.11-7 and Figure A3.11-8). One PCB
compound (Aroclor-1242), TPH (primarily TPH-H/MO), and thirteen PAHs were detected
(Table A3.11-2). The detected PAHs included benzo(a)pyrene, which was detected slightly
above the PRG for residential soil in two samples. PCBs were also detected above the PRG for

residential soil in a number of samples.

Concentrations of PCBs detected in the east and west walls of the pit decreased with
depth into the walls (distance from the drain lines), except for one location to the west of the
drain line (SS-51MRP3-99-W20). SS-51MRP3-99-W20 is near the connection of the cast iron
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pipe and terra cotta drain, the apparent source area for the contamination. This area of soil
contamination was excavated when Test Pit 3 was subsequently extended to the west wall of the

basement. The results were further evidence that the drain lines were the source of the release.

Test Pit 5 Floor and Wall Sampling - 1999

Removal of the concrete floor adjacent to the discharge sump and excavation of Test Pit
5 (Figure A3.11-2) started in August 1999. A 2-inch diameter hole was observed on the
underside of the cast iron drain line when it was exposed in the excavation; however, no visual
evidence of oil seepage was observed on the pit walls or floor. The hole in the pipe was
repaired.

Soil samples were collected at eight locations in the walls (SS-51MRP5-99-W1 through
SS-51MRP5-99-W8) and three locations beneath the floor (SS-51MRP5-99-F1 through SS-
51MRP5-99-F3) of Test Pit 5. A number of the soil samples contained PCBs (Aroclor-1242),
TPH-H/MO, PAHSs, and VOCs (Table A3.11-2). Detected VOC concentrations were all less
than PRGs for residential soil, while PCBs and one PAH (benzo(a)pyrene) was detected at a
concentration above the PRG (Figure A3.11-9 and Figure A3.11-10).

Test Pit 2 Area - 2000

No confirmation samples were collected from the walls of Test Pit 2 prior to backfilling
of the excavation, therefore additional sampling was conducted in February 2000 to ascertain
whether contaminants were present adjacent to the backfilled pit. Soil samples were collected
from soil borings SB51-MRP2-WW-1A, -2, -2A, -3, and -4 (Figure A3.11-2). PCBs (Aroclor-
1242) were detected in one sample at a concentration below the PRG for residential soil (Table
A3.11-2). No PAHs were detected. No additional samples were needed along the east wall of

test Pit 2 because it was coincident with the west wall of Test Pit 4.

Interim Corrective Measures

Interim Measures were conducted in the Motor Generator Room basement to reduce the
potential impact of contaminants to groundwater and to protect human health and the

environment.
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Cleaning the Drain Lines and Sumps

In June and August 1999, the sediment and sludge were removed from the filter and
discharge sumps. The interior of each sump was then cleaned with a high-pressure water jet and
steam and the cast iron drain line connecting them was cleaned with high-pressure water. A
subsequent video survey of the pipe indicated no remaining oil contamination. More than 2000
gallons of contaminated wastewater were generated during these operations and recovered for

offsite disposal using a vacuum truck.

The connection of the cast iron pipe to the terra cotta drain line was sealed and the elbow
section of the cast iron pipe was replaced with a new section that provides a cleanout access.
The effluent from the discharge sump is treated by a GAC system and discharged to the sanitary
sewer under LBNL’s EBMUD Wastewater Discharge Permit.

Excavating Contaminated Soil and Backfill

ICM cleanup levels for soil excavation were included in LBNL’s December 1999
workplan (LBNL, 1999v). The objective of the ICMs was to remove contaminated soil with
concentrations of PCBs above the USEPA self-implementing cleanup level (i.e., the “walk
away” level) of 1 mg/kg for soil in high occupancy (residential) areas (USEPA, 1998) and soil
with concentrations of other COPCs above PRGs for residential soil. This objective was
accomplished except for one location where detected concentrations of PCBs remaining in place
are slightly above 1 mg/kg and three locations where benzo(a)pyrene was detected at
concentrations just above the PRG for residential soil. The ICM cleanup levels were
conservative, since the remediated contaminants were only present in soil and backfill below an
8-inch-thick concrete floor in the basement of a laboratory building. Following is a description
of the ICMs.

Accessible soil in Test Pit 3 with concentrations of PCBs above 1 mg/kg was removed.
The initial excavation was extended to the east, based on analytical results from wall samples
and to the west to the Motor Generator Room Basement wall (Figure A3.11-7). In February
2000, additional soil was excavated at a depth of approximately 4 feet under the west wall of
Test Pit 3, at the location of the October 1999 wall samples SS-51MRP3-99-W11A and B. This
was the location where a product seep was observed when the pit was opened in 1998. After
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removing this additional soil, PCBs were detected at a concentration of 2.2 mg/kg in a sample
collected from the back of the excavated area. The area of this sample was also excavated. In
order to evaluate the final extent of the contamination, soil samples were collected at 2 and 4 feet
below the floor surface from boring SB51-MRP3-WW-11D, approximately 2 feet west of SS-
51MRP3-00-W11C (Figure A3.11-7). No PCBs were detected.

Soil in the northwest corner Test Pit 5 with concentrations of PCBs above 1 mg/kg (SS-
51MRP5-99-W3A) was removed (Figure A3.11-9).

TPH-H/MO had been detected at a maximum concentration of 28,000 mg/kg (soil boring
51MRP4-SB1-1.2) in soil borings drilled at the planned location of Test Pit 4. Therefore, in
January and February 2000, Test Pit 4 was excavated to a depth of approximately 4 feet below
the basement floor. Confirmation samples were collected beneath the floor (SS-51-MRP4-00-F1
through SS-51-MRP4-00-F3) and along the walls (SS-51-MRP4-00-W1 through SS-51-MRP4-
00-W3) of the excavation. PCBs were detected in only one wall sample, at a concentration
below the PRG for residential soil. TPH-H/MO was detected at maximum concentration of 310
mg/kg. No VOCs were detected.

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4.4.2 (VOCs) and A4.5-3 (PCBs). As discussed previously, the discharge sump has in the past
(primarily prior to 1962) been connected to the LBNL storm drain system. Effluent from the
storm drain system near Building 51 is routed to the erosion control basins on North Fork
Strawberry Creek, located approximately 700 feet northwest of Building 51. Surface water and
sediment samples have been collected from North Fork Strawberry Creek and analyzed for

chemicals of potential concern from upgradient sources, including AOC 9-9.

Surface Water and Sediment

In November 1993, a sediment sample was collected from a catch basin located between

Buildings 51 and 64 (Figure A4.6-2). The catch basin is a former collection basin for materials
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discharging from the Building 51 drainage system (AOC 9-9). No VOCs were detected. PCBs
(Aroclor-1260), TPH-D, and four phthalate compounds (SVOCSs) were detected (Table A3.11-1).

Neither PCBs nor PAHs have been detected in surface water or sediment samples
collected from North Fork Strawberry Creek. Mercury, which was detected in one sediment
sample, was within the LBNL soil background level. The potential impact to the environment
from contaminants detected in surface water and sediment will be evaluated in the ecological risk

assessment.

Groundwater

Both PCBs and oil & grease were detected in groundwater samples collected from
temporary groundwater sampling points SB51-96-8 and SB51-96-12 along the northern section
of drain line. These sampling points were located within fill material. Contaminated materials
near the sampling points have been excavated, and both temporary groundwater sampling points

have been removed.

Status of Unit

Approximately 70 cubic yards of contaminated soil was excavated for offsite disposal. -
AOC 9-9 was approved for NFI status by DTSC in April 2000 (DTSC, 2000d). The unit will be
included in the site-wide risk assessment because of the detection of COPCs at concentrations

greater than PRGs for residential soil and LBNL background levels.

A3.12 AOC 9-11: Former Cooling Towers Southeast of Building 51

Description and History

The NFA request report for the Former Cooling Towers Southeast of Building 51 (AOC
9-11), which was submitted to DTSC on March 29, 2000 (LBNL, 2000e), is included in
Appendix C. Following is a summary of the information contained in the NFA request.

The Bevatron particle accelerator located inside Building 51 was operational from 1954

to 1993. During operations, water used to cool the Bevatron magnet ring was circulated through
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three cooling towers (CT-4, CT-5, and CT-6) located southeast of the building (Figure A3.12-1).
Two of the towers have been removed and one inactive tower is still in place. About 1962,
discharge water from the cooling towers was redirected from the storm drain system to the
sanitary sewers. Prior to 1983, the cooling tower cleaning activities may have released rinse
water. The system was designed to catch any released water in drainholes of a subsurface
drainage system that routed the water to a sump located next to the CT-4 containment basin,

which in turn discharged to the sanitary sewer.

In addition, a subsurface tile drain parallels the southern perimeter of Building 51 (the
“Building 51 Drain” on Figure A3.12-1 and A3.12-2) and collects groundwater from a wide area,
including the cooling tower area. A second subsurface drain (the “Building 51 Spring Drain” on
Figure A3.12-1) intercepts a natural spring that was present prior to construction of Building 51
at the southwest edge of the building, and is located approximately 4 feet from the Building 51
Drain in the vicinity of the spring. Both drains empty into a stormwater catch basin located
inside Building 51A; the catch basin ultimately discharges to the storm drain outfall on North
Fork Strawberry Creek (Figure A3.12-3).

Sampling

During the RFA in 1991 and 1992 , one soil sample (SS51S-07) was collected from a
depth of 9 feet bgs to assess possible leakage from the cooling tower or sanitary sewer and soil
samples were collected from two borings (51-92-2 and 51-92-3) drilled along the southeast side
of the former cooling tower basins (LBNL, 1992d). Boring 51-92-2 was completed as a
monitoring well (MW51-92-2) and boring 51-92-3 was completed as a series of five nested
piezometers (PZ51-92-3) (Figure A3.12-2). In April 1996, soil samples were collected from two
borings (SB51-96-19 and SB51-96-20) located next to surface drainholes adjacent to the former
cooling tower basins CT-5 and CT-6, and from one boring (SB51-96-22) next to the sump
adjacent to former cooling tower basin CT-4.

Total hydrocarbons (THC) and trace concentrations (<0.2 mg/kg) of 1,1,1-TCA, benzene,
and other aromatic hydrocarbons were detected in the 1992 samples. Arsenic, chromium, and

thallium were detected at concentrations above both LBNL background levels and PRGs for
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residential soil in one sample each. Chromium was also detected above both LBNL background
levels and PRGs for residential soil at a depth of 1 foot in SB51-96-20 (Tables A3.12-1 and A3-
1).

In September 1996, two soil samples collected at 1.1 and 2.1 feet bgs from SB51-96-20A
(adjacent to SB51-96-20) at 1.1 and 2.1 feet bgs were analyzed for hexavalent chromium

(chromium VI). No hexavalent chromium was detected.

A work plan was submitted to regulatory agencies in January 2000 to assess the
contamination detected in 1991 and 1992 (LBNL, 2000b). Four soil borings (§S51-00-1, SS51-
00-2, SS51-00-3, SB51-00-4), one monitoring well (MW51-00-1), and one replacement
temporary groundwater sampling point were drilled in the vicinity of previously drilled borings
(Figure A3.12-2). Soil samples were collected adjacent to the locations where contaminants
were previously detected. Based on the results of this sampling, there was no evidence of soil
contamination at AOC 9-11. Concentrations of arsenic, chromium, and thallium detected in soil
were all within LBNL background levels. No VOCs were detected (Tables A3.12-1 and A3-1).
The locations and concentrations of the previously detected contaminants and those of the 2000

samples are shown in cross section on Figures A3.12-4 and A3.12-5.

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4. The storm drain system near AOC 9-11 discharges to North Fork Strawberry Creek.
Surface water and sediment samples were collected from North Fork Strawberry Creek and

analyzed for chemicals of potential concern from upgradient sources, including AOC 9-11.

Surface Water and Sediment

The storm drain system near AOC 9-11 discharges to North Fork Strawberry Creek.
Surface water and sediment samples have been collected from North Fork Strawberry Creek and
analyzed for chemicals of potential concern from upgradient sources, including AOC 9-11.

Hexavalent chromium was detected (4.2 pg/L) in the surface water sample collected from North
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Fork Strawberry Creek at the boundary fence in July 1999, but was not detected in water
collected upstream at the erosion control basin. The detected concentration is below the MCL
for drinking water (50 pg/L) and the DHS Water Quality Criteria of 11 ug/L for protection of
freshwater aquatic life. Hexavalent chromium was not detected in either of the sediment samples
collected at the same surface water sampling locations. Furthermore, hexavalent chromium was
not detected (<2 ug/L) in the surface water sample collected from North Fork Strawberry Creek
in January 2000. The potential impact to the environment from contaminants detected in surface

water will be evaluated in the ecological risk assessment.

Groundwater

Two groundwater monitoring wells, two temporary groundwater sampling points, and
one piezometer in the area of AOC 9-11 were concurrently sampled for VOCs, metals, and
hexavalent chromium in February 2000. No VOCs were detected. Concentrations of metals
detected were below MCLs. Hexavalent chromium, which was only detected in SB51-96-20R,
was the only contaminant identified in the groundwater. The detection only in SB51-96-20R
indicates that the horizontal extent of the contamination is limited. SB51-96-20R is screened
from approximately 5 to 15 feet bgs in the fill. Hexavalent chromium was not detected in
adjacent (within 5 feet) monitoring well MW51-00-01, which is screened from 20 to 25 feet bgs

in the Orinda Formation, indicating that the vertical extent of the contamination is limited.

Status of Unit

AOC 9-11 was approved for NFA status by DTSC in April 2000 (DTSC, 2000c).

A3.13 AOC 9-12: Building 51/64 Former Temporary Equipment Storage Area
Description and History

A temporary equipment storage area was formerly located between Buildings 51 and 64.
The period of operation for the area is unknown. The area was used for storage of used iglatron

tubes (electrical equipment containing mercury) that were used in Building 51 high-voltage
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electrical equipment. Some of the tubes were refurbished in the mercury storage room (AOC 9-
1) prior to reuse, and some tubes were shipped offsite.

Sampling

Several samples were collected from the general area of AOC 9-12 in 1994. Soil samples
were collected from monitoring well boring MW51B-93-18A and shallow soil samples
(SS64ETrench-01 to -04) were collected during excavation of a utility trench (Figure A3.13-1).

In 1996, soil samples were collected from six borings (SB51-96-23 through SB51-96-28)
drilled in the open area between Buildings 51 and 64 and from two nearby groundwater
monitoring wells (MW51-96-18 and MW51-96-19) (Figure A3.13-2). Based on relatively high
concentrations of contaminants detected in the groundwater in this area, an extensive soil-
sampling program was conducted in 1998 to locate the source of the contamination. Sixteen soil
borings (SB64-98-1 to SB64-98-16) were drilled near the southern end of Building 64. SB64-
98-1 was converted to groundwater monitoring well MW64-98-4. The remaining fifteen borings

were converted to temporary groundwater sampling points.

Halogenated VOCs were detected in most of the 1998 soil samples (Figure A3.13-2,
Table A3.13-1), with the highest concentrations being detected in the vicinity of soil boring 64-
98-7. Several borings also contained aromatic hydrocarbons, generally at lower concentrations
than halogenated VOCs. With the exception of several samples collected in the vicinity of
boring 64-98-7, constituent concentrations were less than PRGs for residential soil. Except for
lead in SB51-96-25 and SB51-96-28, concentrations of metals were below both LBNL
background levels and PRGs for residential soil (Table A3-1).

Potential Migration of Contaminants

Potential migration of contaminants detected in soil in the Bevalac area to surface water
and sediment is discussed in Section A4.6. Groundwater contamination is discussed in Section
A4.4.2. The storm drain system near AOC 9-12 discharges to North Fork Strawberry Creek.
Surface water and sediment samples were collected from North Fork Strawberry Creek and

analyzed for chemicals of potential concern from upgradient sources, including AOC 9-12. The
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potential impact to the environment from contaminants detected in surface water and sediment

will be evaluated in the ecological risk assessment.

Surface Water and Sediment

The only halogenated VOC detected in surface water or sediment samples collected from
North Fork Strawberry Creek was a trace concentration (<1 pg/L) of 1,1,1-TCA in the surface
water in May 1995. 1,1,1-TCA has not been detected in the ten samples collected since that
time. The MCL for 1,1,1-TCA is 200 ng/L.

Groundwater

This is a source area for the Building 51/64 Groundwater Solvent Plume (AOC 9-13).
The plume is discussed in Section A4.4.2.

Status of Unit

AOC 9-12 was approved for NFI status by DTSC in September 1998 (DTSC, 1998). The
unit will be included in the site-wide risk assessment since several halogenated hydrocarbons
were detected at concentrations greater than the PRG for residential soil. An ICM is in progress
to remove soil from the area of maximum soil contamination, in order to eliminate the source of

groundwater contamination in this area.

A3.14  Potential Source Area for the Building 71 Groundwater Solvent
Plumes (AOC 1-9)

Description and History

The area around Building 71B was investigated as a potential area for the Building 71
Groundwater Solvent Plume (AOC 1-9) because it houses a machine shop and is upgradient from
the area where the groundwater contamination had been detected.
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Sampling

Two temporary groundwater sampling points (SB71B-99-1 and SB71B-99-2) were
installed along the sanitary sewer line west of Building 71B in May 1999 Figure A3.14-1), a
potential source for the groundwater contamination. Soil samples were collected from the
borings for the sampling points at approximately 5-foot intervals. A trace concentration (0.008
mg/kg) of tetrachloroethene (PCE) was the only VOC detected. In July 1999, soil gas samples
were collected from probes installed along the sanitary sewer line west of the building and in the
open area on the south side of the building, a location where solvents could have been released or
spilled. Monitoring well MW71B-99-3 was installed in July 1999 on the south side of the
building adjacent to the soil gas monitoring point that showed the highest concentrations of total
ionizable vapors (Figure A3.14-1). Soil samples collected from the monitoring well contained

PCE at a maximum concentration of 2.7 mg/kg (Table A3.14-1).

Potential Migration to Surface Water and Groundwater

The south side of Building 71B is a source of AOC 1-9 (Building 71 Groundwater
Solvent Plume). AOC 1-9 is discussed in detail in Section A4.4.1. Migration of contaminants to

surface water and sediment from potential Bevalac Area sources is discussed in Section A4.6.

Status of Area

The Building 71B area has not been specifically designated as a SWMU or AOC. This
area has been identified as a source of the Building 71 Groundwater Solvent Plume (AOC 1-9),

which is discussed in Section A4.
A.3.15 Other Soil Sampling

Soil samples have been collected at locations in the Bevalac Area other than at the
SWMUs and AOCs discussed above. These samples were collected primarily from the borings
for groundwater monitoring wells and temporary groundwater sampling points that were

installed to characterize the extent of groundwater contamination or help identify the source of
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the groundwater AOCs discussed in Section A4. The locations of these samples are shown on
Figure A3.15-1.

Low concentrations of halogenated VOCs (well below PRGs for residential soil) were
detected in soil samples collected from several of the monitoring well and temporary
groundwater sampling point borings. The contaminants consisted primarily of TCE, PCE, cis-
1,2-dichloroethene (DCE), and 1,1,1-TCA. For the most part, these samples were collected in
areas of known halogenated VOC contamination in the groundwater. Soil analytical results are

listed in Tables A3.14-1 and A3-1. Groundwater results are discussed in Section A4.

A4 NATURE AND EXTENT OF CONTAMINATION
IN GROUNDWATER AND SURFACE WATER

A4.1l Introduction

Groundwater in the Bevalac Area is contaminated with halogenated VOCs including

chlorofluorocarbons (CFCs); referred to in the following sections by the tradename Freon™),

PCBs, and fuel hydrocarbons. The areas of groundwater contaminated with halogenated VOCs

are shown on Figure A4.1-1 and include:

e the Building 71 Groundwater Solvent and Freon Plumes (AOC 1-9) is composed of
two chemically distinct plumes, a Freon plume and a solvent plume. The solvent
plume consists of at least two geographically distinct subplumes (the Building 71 lobe
and the Building 71B lobe), although the margins of these two subplumes may merge.
The solvent plume contains common industrial solvents (primarily PCE and TCE)
and their degradation products (i.e., DCE and vinyl chloride). In addition, 1,1,1-TCA
and dichloroethane [DCA] have been detected north of Building 71B. The Freon
Plume is composed of Freon-113 (1,1,2-trichloro-1,2,2-trifluoroethane), and is
commingled with the Building 71 lobe of the solvent plume.

e the Building 51/64 Groundwater Solvent Plume (AOC 9-13) contains common
industrial solvents (primarily 1,1,1-TCA, PCE, TCE, and methylene chloride) and
their degradation products (i.e., DCE, DCA, and vinyl chloride).

e an area of halogenated VOCs in groundwater has been identified south of Building
51L that appears to be separate from AOC 9-13.

Other chemicals were detected in the plume areas in addition to the primary contaminants

described above. TPH (primarily TPH-C/WO), aromatic hydrocarbons, PCBs, and oil & grease
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were detected in several wells in the area of the Building 51/64 Groundwater Solvent Plume.
Also, arsenic and selenium were detected at concentrations above MCLs. Non-solvent related
VOCs (primarily chloroform and bromodichloromethane) were detected in the area of the

Building 71 Groundwater Solvent Plume.

The magnitude and extent of groundwater contamination in the Bevalac Area are
documented in the analytical results tables, and illustrated on the isoconcentration contour maps
and cross sections referenced in the following sections. The contamination was characterized
primarily based on groundwater samples collected from monitoring wells and temporary

sampling points, and water samples collected from the spring southwest of Building 71.

For comparison purposes, Maximum Contaminant Levels for drinking water (MCLs) are
referenced on the groundwater sampling result tables. The MCL values given are the more
conservative of either the Federal (Safe Drinking Water Act [40 CFR 141]) or State (Cal-EPA
CCR Title 22) standards.

The isoconcentration contour maps (plume maps) display the arithmetic mean of
contaminant concentrations detected during Fiscal Year 1999 (FY99) (October 1, 1998 to
September 30, 1999). To present a consistent and representative depiction of conditions at the
water table, the plume maps were drawn using data from wells screened in the upper portion of
the saturated zone (generally within approximately 10 feet of the water table). For wells in
which specific chemicals were detected during some, but not all, sampling events, mean
concentrations were calculated by using one-half of the laboratory reporting limit as the non-
detect concentrations. For wells that were not sampled during FY99, the results from the most
recent (pre FY99) sampling event were utilized for contouring unless the results appeared to

represent an outlier, in which case results from a prior sampling event were substituted.

The vertical distribution of contaminants in groundwater is depicted on the attached
hydrogeologic cross sections, which include data collected from wells screened in the deeper
portion of the saturated zone. The cross sections show geology, groundwater levels, total
halogenated VOC concentrations (excluding Freon compounds), and isoconcentration contour
lines. These data were based on the isoconcentration contour maps, geological and
hydrogeological information collected from monitoring wells and temporary groundwater
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sampling points, and the conceptual model described in the following section. Significantly
lower concentrations of contaminants have been detected in the deeper wells, which is consistent

with the conceptual model.

A4.2 Conceptual Model for Contaminant Transport in Groundwater

According to the conceptual hydrogeologic model discussed in Section A2.5,
contaminant transport in groundwater in the Bevalac Area is primarily within the relatively high
permeability surficial units and Moraga Formation volcanic rocks. Groundwater flow within the
underlying Orinda Formation is of minor importance, as is indicated by its relatively low
hydraulic conductivity. Groundwater flows generally westward parallel to the surface slope,
except beneath Building 51, where flow converges and forms a trough in the groundwater
surface (Figure A2.3-12).

The following conceptual model was developed for contaminant transport, based
primarily on the type, concentration, and distribution of contaminants detected in the

groundwater:

e Groundwater plumes in the upper portion of the saturated zone are generally
elongated along the direction of groundwater flow. This is consistent with advection
being the predominant contaminant transport mechanism, as would be expected given
the relatively steep groundwater gradients and moderate permeabilities of the upper
portion of the saturated zone at LBNL.

e Contaminant concentrations and hydraulic conductivity values decrease with depth,
as indicated by analytical data from two multi-well clusters. These observations
indicate that advective transport downward into, and laterally within, the deeper
horizons is of relatively small magnitude. They are also consistent with the
conceptual groundwater flow model, in which the shallower surficial units and rocks
of the Moraga Formation represent preferential flow pathways, whereas the low
permeability rocks of the Orinda Formation impede groundwater flow.

e Organic contaminants are often transformed into other compounds by microbial or
chemical processes in the subsurface. Halogenated VOCs usually degrade by
sequences of reactions that occur under different environmental conditions. As a
result of these reactions, intermediate daughter products are often produced.
Depending on site conditions, these intermediate products may further degrade into
different end products. Common degradation pathways for halogenated VOCs are
shown on Figure A.4.2-1.
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A4.3 Freon Compounds (CFCs) and Chloroform in Groundwater

A4.3.1 Building 71 Groundwater Freon-113 Plume (AOC 1-9)
Description of Contaminants

The Building 71 Groundwater Freon Plume is defined by the presence of 1,1,2-trichloro-
1,2,2-trifluoroethane (Freon-113) (Figure A4.3-1). Concentrations of Freon-113 detected in the
Bevalac Area are included in Tables A4.3-1a to A4.3-1c (monitoring wells), Table A4.3-2
(temporary groundwater sampling points), Table A.4.6.1 (surface water), and Table A.4.6.4
(hydraugers).

Lateral Extent of Freon-113 in Groundwater

The plume is limited to the area immediately southwest of Building 71(Figure A4.3-1).
In FY99, Freon-113 was detected in only two wells (MW71-93-2 and MW71-94-1), in the
effluent from two hydraugers (51-01-01 and 51-01-02), and at the spring southwest of Building
71. The downgradient (southern) extent, transgradient (eastern), extent, and upgradient
(northern) extent of the plume are limited, as indicated by the absence of Freon-113 in
monitoring wells in these areas. The transgradient (western) extent of the plume is indicated by
the low concentration of Freon-113 (1.7 pg/L) measured at the spring southwest of Building 71
in 1999.

Vertical Extent of Freon-113 in Groundwater

The vertical extent of Freon-113 in the groundwater has not been evaluated because of
the low concentrations detected (two orders of magnitude below the MCL in 1999) and its
limited lateral extent. Based on the contaminant transport model described above and the low

concentrations detected, the vertical extent of the plume is limited.
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Trends in Contaminant Concentrations

The magnitude and extent of the Building 71 Groundwater Freon-113 Plume have
decreased over time. Concentrations of Freon-113 detected in monitoring wells MW71-93-2 and
MW?71-94-1 decreased from more than 1,000 pg/L in both wells in 1994 to less than 30 ug/L in
1999 (Figure A4.3-2). Concentrations also decreased in the spring southwest of Building 71 and
hydraugers 51-01-01 and 51-01-02. Freon-113 has not been detected in downgradient
monitoring wells MW51-94-11 or MW90-5 since 1995, indicating that the downgradient extent
of the plume has decreased. Concentrations of Freon-113 detected in MW71-93-2 and MW71-
94-1 began to decrease at the same time that bromodichloromethane and chloroform first
appeared in both wells in December 1994 (Figure A4.3-3). The source of these compounds,
which are byproducts of drinking water disinfection, was water leaking from an EBMUD water
supply pipeline. The leak was discovered and repaired in early 1996. Apparently, water leaking
from the pipe accelerated the dilution and dispersion of the Freon-113 in the groundwater. Since
the pipe was repaired, concentrations of bromodichloromethane and chloroform in groundwater

have decreased to non-detectable levels (Figure A4.3-3).

Potential Source(s) of Contamination

The Linear Accelerator Cooling Unit (AOC 1-3) and the associated Freon-113 Storage
Tank (AOC 1-2) are the only SWMUs or AOCs in the area of the Freon plume where Freon
compounds are known to have been stored or used (Figure A4.3-4). The source of Freon-113 is

most likely past spills at AOC 1-3, which is described in Section A3.5 of this report.

Plume Management (Interim Corrective Measures)

The effluent from the 51-01-series hydraugers, two of which contain Freon-113, has been
collected and treated by a GAC treatment system located east of Building 51 (Figure A4.3-4).
The treated water is discharged to the sanitary sewer under a permit issued by the East Bay
Municipal Utility District. Concentrations of Freon-113 in the groundwater are currently well
below MCLs. Groundwater monitoring will continue in accordance with requirements of the
regional Water Quality Control Board (RWQCB).
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A4.3.2 Other Freon Compounds

Low concentrations (3.9 pug/L maximum concentration) of other chlorofluorocarbons
(CFCs) have been sporadically detected in groundwater in the Bevalac Area including:
trichlorofluoromethane (Freon-11), dichlorodifluoromethane (Freon-12), and 1,2-dichloro-1,1,2-
trifluoroethane (Freon-123A). Detected concentrations of Freon-11 have been two orders of
magnitude below the MCL. There are no MCLs for Freon-12 or Freon-123A.

Ad.4 VOC Solvent Plumes in Groundwater

The solvent plumes in the Bevalac Area contain primarily PCE, TCE and 1,1,1-TCA and
their degradation products (DCE, DCA, vinyl chloride, etc.). Concentrations of VOCs detected
are presented in Tables A4.3-la to A4.3-1c (monitoring wells), Table A4.3-2 (temporary
groundwater sampling points), Table A.4.6.1 (surface water), and Table A.4.6.4 (hydraugers).
Isoconcentration maps of total halogenated VOCs (excluding Freon), PCE, TCE, cis-1,2-DCE,
trans-1,2-DCE, 1,1-DCE, 1,1,1-TCA, 1,1-DCA, 1,2-DCA, vinyl chloride, chloroform, and
methylene chloride are presented on Figure A4.4-1 through Figure A4.4-12, respectively. The
mean concentration of total halogenated VOCs detected in groundwater monitoring wells and
temporary groundwater sampling points in FY99 is shown on cross sections C-B', C-C', G-F',
and E-E' (Figure A4.4-14 through Figure A4.4-17). An index map for the cross sections is
shown on Figure A4.4-13.

A4.4.1 The Building 71 Groundwater Solvent Plumes (AOC 1-9)

Description of Contaminants

Lobes of the Building 71 Groundwater Solvent Plumes (AOC 1-9) extend southward
from both the Building 71B and Building 71 areas (Figure A4.1-1). Each lobe contains a
different suite of chemicals. The Building 71B lobe contains primarily PCE, TCE and cis-1,2-
DCE, while the Building 71 lobe consists primarily of TCE and 1,1,1-TCA. The difference in
the suites of chemicals and the configuration of each lobe implies that the two lobes have distinct
sources. The maximum concentrations of total halogenated VOCs detected in FY99 were 337

ug/L and 20 pg/L for the Building 71B and Building 71 plume lobes, respectively. The
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maximum concentration for the Building 71B lobe was detected in monitoring well MW71B-99-
3, which was installed in the source area of the plume in July 1999, and sampled only once in

FY99. Higher concentrations were detected in this well in FY00 (640 pg/L maximum).

Several VOCs have been detected at concentrations above MCLs in wells monitoring
AOC 1-9. Maximum concentrations of VOCs detected above MCLs in FY99 are shown in the

following table.

Maximum Concentrations (ug/L) of VOCs Detected Above MCLs in FY99

Well Number PCE TCE cis-1,2- vinyl
DCE chloride
MCL 5 5 6 0.5

Building 71B Lobe
MW90-3 33 31 24
MW46A-92-15 21
MW71B-98-13 180 91 58 4.0
SB71B-99-3 330 6.7
Building 71 Lobe
MW71-93-2 25
MW?71-97-23 10

Other non-solvent related VOCs (primarily chloroform and bromodichloromethane in
MW90-3, MW71-93-2, and MW71-94-1) have been detected in the AOC 1-9 area. The sources
of these contaminants, which are described in a following subsection (chloroform and

bromodichloromethane), are different than those of the plume lobes discussed above.

Lateral Extent of Contamination

The lateral extent of the Building 71B plume lobe is shown on Figure A4.4-1. The
isoconcentration maps (Figures A4.4-2 through A4.4-4) indicate a similar lateral extent for the
primary plume contaminants (PCE, TCE, and cis 1,2-DCE). The downgradient extent of this
lobe is indicated by the low concentrations, or absence of contaminants, in downgradient
monitoring wells MW90-4, MW90-5, or MW90-6. The transgradient (southeastern) extent of
the plume is indicated by the absence of contaminants in monitoring wells to the south of the
plume area (primarily MW46-93-19 and the steep slope toward the east). The transgradient
(northern) edge of the plume may merge with the Building 71 lobe.
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The lateral extent of the Building 71 plume lobe is shown on Figure A.4.4-1 and is
defined by the extent of TCE Figure A4.4-3. Neither TCE nor TCE degradation products have
been detected in the spring southwest of Building 71 or in MW71-95-1, west of Building 71,
indicating the transgradient (northwestern) extent of the plume. The downgradient extent of this
lobe is indicated by the low concentrations, or absence of contaminants, in downgradient
monitoring wells MW51-94-11, MW90-4, MW90-5, and MW90-6.

Vertical Extent of Contamination

The vertical distribution of total halogenated VOCs (excluding Freon compounds) in the
Building 71 Groundwater Solvent Plumes (AOC 1-9) is depicted on cross sections C-B', C-C/,
and G-G’ (Figure A.4.4-14 through Figure A.4.4-16). Groundwater contaminants in the
Building 71 lobe were detected in monitoring wells MW71-93-2 and MW?71-94-1, which are
screened entirely within volcanic rocks of the Moraga Formation (cross sections C-B' and G-G').
Only relatively low concentrations of halogenated VOCs have been detected (19 pg/L mean total
concentration in FY99). Based on the relatively low concentrations of contaminants detected
and the conceptual model for contaminant transport, the vertical migration of contaminants into

the underlying Orinda Formation should be minimal.

Groundwater contaminants in the Building 71B lobe were detected in wells primarily
screened within the artificial fill and colluvium deposits (cross sections C-C' and G-G'). In order
to address RWQCB concerns regarding the vertical extent of contamination and to verify the
conceptual model, monitoring well MW71B-00-2 was installed in the area where the highest
concentrations of contaminants had been detected in the groundwater. MW?71B-00-2 was
screened at a greater depth than the previously installed wells, entirely within the Orinda
Formation. Groundwater sampling results from this well indicate that the concentrations of
halogenated VOCs are two orders of magnitude higher near the water table in the artificial fill
than near the top of the underlying Orinda Formation, which is consistent with the conceptual
model. Halogenated VVOCs, which have been detected at a maximum total concentration of 640
ug/L in the fill in the source area, were detected at concentrations below MCLs in MW71B-00-2
(PCE=1.7and 4.9 ug/L; TCE = 0.83 and 4.7 ug/L and cis-1,2-DCE = 0.5 and 1.7 pg/L).
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Trends in Contaminant Concentrations

Historical variations in concentrations of total halogenated VOCs (excluding Freon
compounds, chloroform and bromodichloromethane) detected in selected wells monitoring the
Building 71 lobe are plotted on Figure A4.4-18. There is a decreasing trend in the concentrations
of halogenated VOCs detected in MW71-93-1. Concentrations of halogenated VOCs declined in
MW?71-93-2 during the period of the water supply pipe leak, but returned to prior levels after the

leak was repaired.

The historical variation of total halogenated VOCs (excluding Freon compounds)
detected in selected wells monitoring the Building 71B lobe is shown on Figure A4.4-19.
Concentrations detected in MW90-4 at the downgradient end of the plume have decreased to
non-detectable levels. Concentrations detected in MW90-3, downgradient of the main source
area at Building 71B, have remained fairly constant. Concentrations detected in MW46A-92-15
were relatively constant until May 1998, when they began to decline significantly. The reason

for this decrease is unknown.

Both lobes of the plume appear to be stable, in that contaminant concentrations detected
in wells monitoring the plume have remained relatively constant over several years of
monitoring, and contaminants have either not been detected, or detected at only low

concentrations, in downgradient monitoring wells.

Potential Sources of Contamination

The only identified SWMUs or AOCs in the vicinity of Building 71 and Building 71B
that stored or used organic solvents are the Former Building 71H Hazardous Materials Storage
Area (AOC 1-4) and the Former Building 71 Hazardous Materials Storage Area (AOC 1-5)
(Figure A4.4-20). The location of these units away from the plume core areas indicates that they
are not the source of the groundwater contamination. Based on results of the RFA, no soil

sampling was required at these units during the RFI.
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Building 71B Lobe Source

Building 71B houses a machine shop and was therefore investigated during the RFI as a
potential source area for the Building 71 Solvent Plume. Based on the relatively high
concentrations of PCE detected in soil and soil gas samples collected immediately south of the
building, monitoring well MW71B-99-3 was installed to assess whether Building 71B was the
source area for the contamination (Section A3.14). The maximum concentrations of halogenated
VOCs detected in wells monitoring the plume have been in MW71B-99-3. Based on the
geometry of the Building 71B plume lobe and concentrations of contaminants detected in
groundwater, soil, and soil gas; the area immediately south of Building 71B appears to be the
source area for Building 71B plume lobe. Solvents (PCE and possibly TCE) which provided a
source for the plume, may have been spilled on the surface. The presence of other halogenated
VOCs are likely the result of degradation of PCE and possibly TCE. The TCE could also be a
product of PCE degradation.

Building 71 Lobe Source

The plume maps indicate that TCE (Figure A4.4-3) and 1,1,1-TCA (Figure A4.4-7) were
released near the location of well MW71-93-2. Machine shops inside Building 71 may have
been the original source of the solvents. Solvents may have been spilled adjacent to the building
or may have been released to the environment through the sanitary sewer system (shown on
Figure A4.4-20). Investigations along the sewer lines, however, have not indicated they were a

source of release or migration pathway for contaminants.

Chloroform and Bromodichloromethane

The source of the bromodichloromethane and chloroform in MW71-93-2 and MW71-94-
1 was water leaking from an EBMUD water supply line. The leak was repaired in 1996
concentrations of chloroform and bromodichloromethane have since decreased significantly.
The source of the chloroform detected in well MW90-3 was drinking water injected into the well

during a tracer test conducted during the summer of 1996.
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Plume Management (Interim Corrective Measures)

Several subhorizontal drains (hydraugers) have been installed in this area to dewater and
stabilize the slope. A few of these hydraugers (51-01-01, 51-01-02, 51-01-03, 51-01-03A, 51-
01-04, and 51-01-09 on Figure A4.4-1) intercept contaminated groundwater. Since 1991,
effluent from these hydraugers has been collected, treated to non-detectable levels, and
discharged to the sanitary sewer under LBNL’s EBMUD Wastewater Discharge Permit.

Monitoring of the Building 71 Freon and Solvent Plumes will continue in accordance

with requirements of the RWQCB.

A4.4.2 Building 51/64 Groundwater Solvent Plume (AOC 9-13)
Description of Contaminants

The Building 51/64 groundwater solvent plume (AOC 9-13) is defined by the presence of
1,1,1-TCA, TCE, 1,1-DCE, 1,1-DCA, and PCE. Lower concentrations of other halogenated
VOCs have also been detected. The maximum mean concentrations of halogenated VOCs that
were detected at concentrations above MCLs in FY99 are listed in the following table. The
listed contaminants have been detected at maximum concentrations that are approximately two to

four times greater than the mean values listed in the table.

Maximum Mean Concentrations of Contaminants Detected Above MCLs in FY99
in Wells Monitoring AOC 9-13

Chemical Maximum Mean MCL Well Number
Concentration Detected in (ng/L)
FY99 (ng/L)
1,1,1-TCA 158,500 200 SB64-98-7
TCE 15,880 5 SB64-98-7
1,1-DCE 15,490 6 SB64-98-7
1,1-DCA 11,290 5 MWG64-98-4
PCE 10,350 5 SB64-98-7
cis-1,2-DCE 346 6 MW51-96-16
methylene chloride 350 5 SB64-98-17
1,2-DCA 113 0.5 SB64-99-4
vinyl chloride 42 0.5 MW51-96-16
trans-1,2-DCE 31 10 MW51-96-16
1,1,2-TCA 10 5 SB64-98-17
ERP RFI Report Module A A-56 September 29, 2000

DRAFT FINAL



Based on the isoconcentration maps of individual constituents (Figures A4.4-2 through
A4.4-12), and the common degradation pathways for halogenated hydrocarbons (Figure A4.2-1),
at least two solvents (1,1,1-TCA and PCE) were released in the AOC 9-13 source area. The
maximum concentrations of these two chemicals were detected in groundwater samples collected
from SB64-98-7, near the southwest corner of Building 64. The majority of the other chemicals
detected are probably degradation products of 1,1,1-TCA or PCE. Some of the chemicals, such

as TCE, could also have been solvents released in the original spills.

Lateral Extent of Contamination

The lateral extent of total halogenated VOCs (excluding Freon compounds) in
groundwater is shown on Figure A4.4-1. The upgradient extent of the plume is indicated by the
low concentrations, or absence of contaminants, in wells located upgradient (upslope) of the
plume source area (MW51-94-11, MW90-4, MW90-5, and MW90-6). These four wells monitor
the downgradient edge of the Building 71 Groundwater Solvent Plume (AOC 1-9). The
downgradient extent of the plume is defined by the absence of halogenated VOCs in wells
MWH51-97-15 and MWP-1. The transgradient (southwest) extent of the plume is defined by the
absence of VOCs in MW51-97-14 and the northwest trending “trough” in the groundwater table
beneath Building 51 (Figure A2.3-12), which appears to act as a hydraulic boundary. The
transgradient (northern) extent of the plume is defined by the absence of halogenated VOCs in
temporary groundwater sampling point SB64-99-7, located beneath Building 64, and the low
concentrations of VOCs detected in MW63-98-18.

The maximum concentration of 1,1,1-TCA detected in the plume is at least an order of
magnitude greater than that of other plume constituents; however, the lateral extent of 1,1,1-TCA
is relatively small (Figure A4.4-7). In contrast, 1,1-DCA (Figure A4.4-8) and 1,1-DCE (Figure
A4.4-6), which are primary degradation products of 1,1,1-TCA, extend significantly farther
downgradient than 1,1,1-TCA. These results indicate that 1,1,1-TCA has completely degraded
during migration away from the source area. A secondary degradation product of 1,1,1-TCA,
1,2-DCA, has a relatively limited lateral extent (Figure A4.4-9). This limited extent may be due
to the absence of 1,1,1-TCA in the downgradient areas, the rapid degradation of 1,2-DCA, or the
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absence of conditions conducive to its degradation. The presence of 1,1-DCE may also be the
result of biodegradation of TCE.

The extent of PCE (Figure A4.4-2) is more limited than the extent of TCE (Figure A4.4-
3), which is probably the result of the biodegradation of PCE into TCE. Cis-1,2-DCE, which is
the most common biodegradation product of TCE, has a lateral extent that is similar to that of
TCE (Figure A4.4-4). Trans-1,2-DCE, a secondary product of PCE/TCE biodegradation, is
much more limited in extent than cis-1,2-DCE (Figure A4.4-5). Vinyl chloride has a
downgradient lateral extent greater than that of other plume constituents (Figure A4.4-10),
probably due to conditions favorable for the degradation of 1,1-DCE, cis-1,2-DCE, and trans-
1,2-DCE in the downgradient area.

Chloroform (Figure A4.4-11) and methylene chloride (Figure A4.4-12) have relatively
limited lateral extents that differ from each other and from other plume contaminants, indicating

that they may originate from different sources.

Vertical Extent of Contamination

The vertical extent of halogenated VOCs (excluding Freon compounds) in AOC 9-13 is
illustrated on cross sections C-B', C-C', and E-E' (Figures A4.4-14, A4.4-15, and A4.4-17). The
highest contaminant concentrations are found within the Orinda Formation at the southeast
corner of Building 64 (cross sections C-B’ and E-E’). A steep vertical concentration gradient
exists in the source area, as shown by the decrease in concentrations of total halogenated VOCs
from 205,145 ug/L in well MW64-98-20 to 3 pg/L in well MW64-98-19, a vertical distance of
approximately 7 feet (cross section C-B’).  This significant decrease in contaminant

concentrations with depth in the Orinda Formation is consistent with the site conceptual model.

The vertical distribution of groundwater contaminants shown on the cross sections is also
defined by groundwater samples collected from two well clusters: MW51-96-16 and MW51-96-
17 east of Building 51B; and MW51-97-12, MW51-97-3, and MW51-97-4 west of Building 51B
(cross section C-B’ and C-C’). Contaminant concentrations are highest near the water table and
decrease significantly with depth.
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Trends in Contaminant Concentrations

Historical variations in concentrations of total halogenated VOCs (excluding Freon
compounds) detected in selected wells monitoring the AOC 9-13 plume are plotted on Figure
A4.4-21. Monitoring well MW51B-93-18A shows an increasing trend. Concentrations detected
in other wells appear to be relatively stable, with indications of increasing or decreasing trends in
some wells. Most of these wells have not been sampled for a sufficient period to assess long-

term trends.

The plume appears to be stable, in that contaminant concentrations detected in most wells
monitoring the plume have remained relatively stable, and contaminants have not been detected
in downgradient monitoring wells MW51-97-15 or MWP-1.

Potential Sources of Contamination

As part of the source investigations for the plume, a number of potential sources were
evaluated. These included SWMUs and AOCs in the Building 51/64 area that were reported to
have stored or used organic solvents (LBNL, 1992d) and other locations that were identified,
based on discussions with LBNL employees.

SWMUs and AOCs in the vicinity of the Building 51/64 Groundwater Solvent Plume
(AOC 9-13) that were reported to have stored or used organic solvents are shown on Figure
A4.4-22 and listed in the following table.

SWMUs and AOC:s in the Area of the Building 51/64 Groundwater Solvent Plume that
Stored or Used Solvents

Unit Number Unit Name

SWMU 9-4* Building 51 Vacuum Pump Room Sump and Collection Basins
SWMU 9-5 Building 51 Waste Accumulation Area

SWMU 9-6* Building 51 Motor Generator Room Filter Sump

SWMU 9-8 Building 64 Former Waste Accumulation Area

AOC 9-5 Building 64 Possible Solvent Spills

AOC 9-7* Building 51 Suspected Hazardous Materials Storage Area
AOC 9-8* Sanitary Sewer Lines North and West of Buildings 51 and 51B
AOC 9-9* Building 51 Sanitary Sewer and Drainage System

AOC 9-12* Building 51/64 Former Temporary Equipment Storage Area

* SWMUSs and AOCs discussed in Section A3
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Other potential sources in the vicinity of the plume are shown on Figure A4.4-22 and
include:

e a machine shop that was formerly located outside Building 64 and later moved inside
the building

e adegreasing station that was located near the southeast corner of Building 64

e a drum rack that was located on the north side of Building 64 and subsequently
moved to the southeast corner of the building

e an electronics shop and a machine shop that were located in Building 63

e the cooling tower pads east of Building 64 were periodically used as an equipment
cleaning area

e TCE may have been used around the HISS magnet within Building 51

e the Building 51 motor generator room basement was used as an emergency
maintenance room, where equipment that needed rapid cleaning or repair was taken

e compressors used at Building 56 were periodically cleaned outside the building.

Based on concentrations of contaminants detected in soil and groundwater, the source
area for the Building 51/64 Solvent Plume was located near the southeast corner of Building 64.
Soil samples collected in soil boring SB64-98-7 in this area contained relatively high
concentrations of halogenated hydrocarbons including 1,1,1-TCA (2,800 mg/kg), PCE (680
mg/kg), and TCE (120 mg/kg). The contamination may have resulted from solvent spills in this
area. The source of the contamination has not been identified; however, the most likely sources
include the Building 51/64 Former Temporary Equipment Storage Area (AOC 9-12), the former

drum rack, and the former degreasing station.

The chloroform and methylene chloride detected in groundwater appear to have resulted
from a different source than the PCE and 1,1,1-TCA. Chloroform and methylene chloride are
degradation products of carbon tetrachloride; however, carbon tetrachloride has not been
detected in the groundwater. Methylene chloride may therefore have been spilled in the same
area as the PCE and 1,1,1-TCA. Since chloroform is present in drinking water, its presence may
have been the result of a leaking water supply or sewer line.
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Plume Management (Interim Corrective Measures)

The initial phase of an ICM to remove the primary source of the Building 51/64
Groundwater Solvent Plume (AOC 9-13) has started. A subdrain collected groundwater from the
area east of Building 64 (Figure A4.4-23) and conveyed the groundwater into a 48-inch culvert
that discharges to North Fork Strawberry Creek. Plume contaminants were detected in the
subdrain water. To prevent the migration of contaminants to surface water, water flowing in the
subdrain has been intercepted upflow from the area of groundwater contamination. The
intercepted water is discharged to the storm drain. The area of maximum soil contamination near
the southwest corner of Building 64, which is the source of the groundwater contamination, has

been removed by overdrilling.

Potential for Natural Biodegradation of Contaminants in Groundwater

To assess whether biodegradation could have occurred in the past or might occur in the
future, groundwater samples were collected from selected areas of LBNL and analyzed for
specific indicator parameters (i.e., electron acceptors and metabolic byproducts). The process of
natural biodegradation and ranges in values of parameters that indicate conditions favorable for
biodegradation are discussed in Section 3 of Volume 1 of this report.

Samples collected from selected wells monitoring the Building 51/64 Solvent Plume
were analyzed for specific indicator parameters for natural biodegradation. Concentrations of
dissolved oxygen (DO) and nitrate, which are electron acceptors, are shown on Figure A4.4-24
and Figure A4.4-25, respectively. Concentrations of divalent manganese and ferrous iron, which
are metabolic byproducts of the reduction of manganese and ferric iron, are shown on Figure
A4.4-26) and Figure A4.4-27, respectively. Concentrations of sulfate, another electron acceptor,

are shown on Figure A4.4-28.

Based on the concentrations of these indicator parameters, especially DO, divalent
manganese, and ferrous iron, chlorinated solvents are being naturally biodegraded in the
downgradient area of the plume. The widespread presence of the degradation products 1,1-DCA,
1,1-DCE, cis-1,2-DCE, and vinyl chloride (Figures A4.4-4, A4.4-6, A4.4-8, and A4.4-10) in the

downgradient area is additional evidence that biodegradation is occurring. The concentrations of
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specific electron acceptors and metabolic byproducts (i.e. divalent manganese and sulfate)
indicate there is potential for further biodegradation of halogenated hydrocarbons, particularly in

the downgradient portion of the plume and the area downgradient from the plume.

A4.4.3 Halogenated VOCs in Groundwater at Building 51L
Description of Contaminants

Halogenated VOCs have also been detected near Building 51L (Figure A4.4-1). TCE
and cis-1,2-DCE are the primary contaminants detected (Figures A4.4-3 and A4.4-4). The
maximum concentrations of halogenated VOCs detected at concentrations above MCLs are
noted in the following table.

Maximum Concentrations (ug/L) of VOCs Detected Above MCLs in Groundwater,

Building 51L
Well Number PCE TCE 1,1- cis-1,2- trans-1,2- 1,1- Carbon Vinyl
DCE DCE DCE DCA Tetrachloride chloride

MCL 5 5 6 6 10 5 0.5 0.5
MW51-97-16 ND 20 0.6 17 1.3 3.2 <1 0.85
SB51L-98-1A 3 32 1.7 84 9.2 18 <1 <1
SB51L-98-1B 52 1110 14 2,950 62 74 62 23
SB511-99-1 33 398 1.7 242 2.6 5.1 1.8 <1

<1: Less than 1 pg/L (not detected)

Lateral Extent of Contamination

The extent of halogenated VOCs in groundwater at Building 51L is shown on Figure
A4.4-1. Based on the water table elevations (Figure A2.3-12), the groundwater flow direction in
this area is generally northeastwards. The relatively limited lateral extent of this plume is
indicated by the absence of halogenated VOCs in upgradient sampling point SB51A-98-1, and
the absence or relatively low concentrations of VOCs in downgradient wells MW51-97-14 and
MWH51-98-5 (Figure A4.4-1). No data have been collected to assess the vertical extent of

contamination.
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Trends in Contaminant Concentrations

Variations in concentrations of TCE, cis-1,2-DCE, and 1,1-DCA in MW51-97-16, which
monitors the core of the plume, are plotted on Figure A4.4-29. There appears to be a decreasing

trend in the concentration of TCE.

Potential Sources of Contamination

The source(s) of the groundwater contamination in the Building 51L area is not known.
A machine shop and maintenance shop were formerly located in the plume area (Figure A4.4-
22).

Twenty-two soil-gas probes were installed in the vicinity of Building 51L in 1999 to help
locate the source of contamination. Total ionizable vapor (TIV) concentrations were measured
with a photoionization detector (PID). TIV readings greater than 100 ppmv were detected in the
soil gas along the south and west walls of Building 51L, at two probe locations. Soil-gas
samples collected from these two probes contained the same general suite of chemicals as in
groundwater samples at the site, except for carbon tetrachloride and chloroform, which were
only detected in the groundwater. TCE was detected in the soil gas at a maximum concentration
of 86,000 ppbv.

Water samples were collected from a weephole in the retaining wall southwest of
Building 51L in February 2000 to evaluate whether groundwater upgradient from the retaining
wall could be the source area for the groundwater contamination (Figure A4.6-1, Table A4.6-5).
No VOCs were detected.

Plume Management (Interim Corrective Measures)

Both halogenated and aromatic (ethylbenzene and total xylenes) VOCs have been
detected in water samples collected from the catch basin located at the southwest corner of
Building 51L (B51L Catch Basin samples in Table A4.6-5). The aromatic hydrocarbons;
however, were not detected in a subsequent sample. The source of this halogenated VOCs
appears to be the contaminated groundwater. LBNL installed extraction well EW51L-99-1 in
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1999 to lower the water table below the base of the catch basin, to prevent contaminated
groundwater from infiltrating the catch basin and migrating to surface water. Groundwater is
currently extracted from EW51L-99-1, treated with GAC, and discharged to the sanitary sewer
under LBNL’s EBMUD Wastewater Discharge Permit.

A4.5 Petroleum Hydrocarbons, SVOCs, PCBs and Metals in Groundwater

A4.5.1 Petroleum Hydrocarbons

Two general evaluation methods were used to assess potential releases of fuels or

lubricants to groundwater:

1. Groundwater samples collected near SWMUs and AOCs that managed fuel hydrocarbon
products, petroleum lubricants, or petroleum wastes were analyzed for Total Petroleum
Hydrocarbons (TPH). In addition, selected groundwater samples in the Bevalac Area were
analyzed for TPH and total Oil and Grease (Table A4.5-1; Figure A.4.5-1). SWMUs and
AOCs in the Bevalac Area that stored or used fuel hydrocarbon products or wastes are shown
on Figure A4.5-1.

2. Samples collected from all groundwater monitoring wells have been routinely analyzed for
VOCs by EPA Method 8260. Samples collected from temporary groundwater sampling
points and flowing hydraugers are also analyzed for VOCs by EPA Method 8260. The target
analytes for this method include several classes of organic compounds, including non-
aromatic halogenated hydrocarbons (e.g., PCE, TCE, etc.), monoaromatic halogenated
hydrocarbons (e.g., 1,2 dichlorobenzene), monoaromatic non-halogenated hydrocarbons
(e.g., benzene), and polyaromatic non-halogenated hydrocarbons (e.g., naphthalene and other
PAHSs). The first class of compounds (non-aromatic hydrocarbons) is commonly derived
from industrial solvents, which are discussed in detail in the Section A4.4. The last three
classes of compounds (all three comprise various aromatic hydrocarbons) include
constituents that are commonly present in fuel products. For this reason, compounds in these
three classes were evaluated separately from other VOCs. These data are presented in Tables
A4.3-1a, b, and ¢ (monitoring wells); Table A4.3-2 (temporary groundwater sapling points);
and Table A4.6-4 (hydraugers).

Aromatic and non-halogenated hydrocarbons, including benzene, toluene, xylenes, 1,2,4-
and 1,3,5-trimethylbenzene, p-isopropyltoluene, and methyl tert-butyl ether (MTBE) were
sporadically detected in groundwater in Bevalac Area wells. Except for toluene in the source
area of the Building 51/64 solvent plume (SB64-98-17) none of these chemicals was confirmed

(detected more than one time in a well).

ERP RFI Report Module A A-64 September 29, 2000
DRAFT FINAL



TPH-C/WO was detected in the same area as the Building 51/64 Groundwater Solvent
Plume (AOC 9-13). TPH-C/WO and Total Oil & Grease were detected in groundwater beneath
the Motor Generator Room basement, in wells installed along the Building 51 Sanitary Sewer
and Drainage System (AOC 9-9). TPH-D was detected in MW51-95-17 downgradient from the
Former Building 51 Diesel UST (AOC 9-4) and in the area of the solvent contaminated
groundwater at Building 51L, in MW51-97-16. The maximum concentrations of fuel

hydrocarbons detected in each of these areas are listed in the following table.

Maximum Concentrations (ug/L) of Fuel Hydrocarbons Detected in Groundwater,
Bevalac Area

Fuel Hydrocarbon Building 51/64 Building 51 Former Building Building
Groundwater Sanitary Sewer and 51 Diesel UST 51L
Solvent Plume  Drainage System (AOC 9-2)
(AOC 9-13) (AOC 9-9)
TPH-(Crude/Waste Oil) 1,300 pg/L 4,900 pg/L
TPH-Diesel 56 ng/L 57 ng/L
Total Oil & Grease 16,000 pg/L

The source of the TPH-C/WO and aromatic/non-halogenated hydrocarbons detected in
wells monitoring the Building 51/64 groundwater solvent plume is likely the same as that for the
halogenated VOCs. Cleaning oily equipment with solvents would have released both solvent
and aromatic/non-halogenated hydrocarbons. The source of the TPH-D in MW51-97-16 (near

Building 51L) is not known; however, it may also be related to equipment cleaning activities.

The source of the TPH-C/WO and Total Oil & Grease detected in groundwater under the
north end of Building 51 were releases from the Building 51 Sanitary Sewer and Drainage
System (AOC 9-9). AOC 9-9 is discussed in Section A3.11. The source of the TPH-D detected
in MW51-95-17 is the Former Building 51 Diesel UST (AOC 9-4). TPH-D was detected only
the first time the well was sampled and has not been detected the seven times the well has been

sampled since then.

A4.5.2 Semi-Volatile Organic Compounds (SVOCs) in Groundwater

Samples collected from twelve Bevalac Area monitoring wells in August or September
1994 were analyzed for SVOCs (Table A4.5-2 and Figure A4.5-2). The only SVOC detected
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was bis(2-ethylhexyl)phthalate (DEHP). DEHP was also detected in 35 of the 79 wells sampled
site-wide during the same sampling event, and in five of the seven field (rinse) blanks. No
DEHP was detected in laboratory QC samples. DEHP is a common laboratory contaminant.
The presence of DEHP in these samples is interpreted to have resulted from sample

contamination and the results are therefore not representative of groundwater contamination.

A4.5.3 Polychlorinated Biphenyls (PCBs) in Groundwater

Soil beneath the Motor Generator Room basement is contaminated with PCBs.
Groundwater samples were therefore collected from wells in the basement and from the
downgradient area, and analyzed for PCBs. Concentrations of PCBs detected in groundwater are
shown in Table A4.5-3 and on Figure A4.5-3. PCBs were detected in temporary groundwater
sampling points (SB51-96-8, SB51-96-12, and SB51-98-4. And SB51-98-5) that were installed
adjacent to the drain line near the northern end of the basement. PCBs were not detected in the
downgradient wells, indicating that the extent of PCB contamination is limited. As discussed in
section A.3.11, the source of the contamination has been identified as releases from the Building
51 Sanitary Sewer and Drainage System (AOC 9-9). To prevent further migration of
contaminants to groundwater, soil contaminated with concentrations of PCBs above 1 mg/kg has
been excavated from beneath the Motor Generator Room basement. In April 1999, groundwater
samples were collected from the available temporary groundwater sampling points in the Motor
Generator Room basement and three groundwater monitoring wells outside of Building 51.
PCBs (0.37 ug/L) were only detected in SB51-98-4.

A4.5.4 Metals in Groundwater

Groundwater samples were collected from all newly installed groundwater monitoring
wells and analyzed for metals. Subsequently analyses for metals were conducted in accordance
with requirements of the RWQCB. In addition, samples collected from temporary groundwater
sampling points in the Motor Generator Room basement (AOC 9-9) and near the Former Cooling
Towers Southeast of Building 51 (AOC 9-11) were analyzed for metals. Results are listed in
Table A4.5-4. Locations where metals were detected in groundwater in the Bevalac Area at

concentrations above MCLs are shown on Figure A4.5-4.
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Arsenic, selenium, cadmium, and hexavalent chromium were the only metals detected at
concentrations above the MCL. Arsenic and selenium were detected at concentrations above the
MCL in three monitoring wells (MW51B-93-18A, MW51-96-17, and MW64-97-1) and
selenium in one monitoring well (MW64-97-2) near the southern end of Building 64. Although
several SWMUs and AOCs in the Bevalac Area include some metals as COPCs (Figure A4.5-4),
none of these units were known to have used arsenic or selenium. These metals may therefore be

naturally occurring.

Samples collected near the Former Cooling Towers Southeast of Building 51 (AOC 9-11)
contained elevated concentrations of several metals including hexavalent chromium. in
temporary groundwater sampling point SB51-96-20 and cadmium in piezometer nest PZ51-92-3
in 1993. In addition, molybdenum, which has no MCL, was detected at elevated concentrations
in MW51-92-2 and PZ51-92-3. The detection of cadmium in PZ51-92-3 in 1993 was not
confirmed in a sample collected at the same piezometer level (42 feet) in January 2000 and
cadmium has not been detected in the other four levels of the piezometer nest. The elevated
concentrations of molybdenum and hexavalent chromium may be related to operations at the

former cooling towers.
A4.6 Potential Migration of Contaminants to Surface Water

As shown on Figure A4.6-1, the storm drain system in the Bevalac Area discharges to
North Fork Strawberry Creek. In addition, groundwater in the Bevalac area flows toward North
Fork Strawberry Creek. Surface water samples have been routinely collected and analyzed for
VOCs and metals. In addition, surface water and sediment samples have been collected from
North Fork Strawberry Creek and analyzed for COPCs associated with potential contaminant
sources upgradient from the creek. Surface water samples were also collected from the spring
southwest of Building 71. The spring discharges directly to a surface catch basin, from which
water is routed by pipelines to an inlet structure northeast of Building 60, and then to the North
Fork Strawberry Creek erosion control basin (Figure A4.6-1). Surface water sampling results are
included in Table A4.6-1 (VOCs), Table A4.6-2 (SVOCs, PCBs, and fuels), and Table A4.6-3
(metals). Creek sediment sampling results are included in Table A4.6-7 (VOCs, SVOCs, PCBs,
and TPH) and Table A4.6-8 (metals).
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Water samples were also collected from potential migration pathways that could
ultimately discharge to North Fork Strawberry Creek, or could have discharged to the creek in
the past. These locations include various sumps, catch basins, drain lines, weepholes, and
hydraugers in the Bevalac Area. Weepholes drain the water from the upslope side of retaining
walls. Where the weepholes drain contaminated groundwater, they are a potential migration
pathway of contaminated water to surface waters. Free-flowing, sub-horizontal subdrains
(hydraugers) have been installed at LBNL to dewater, and thereby stabilize, areas of potential
slope instability. Effluent from these drains, some of which intercepted contaminated
groundwater, if not collected would ultimately discharge to creeks. The effluent from
hydraugers 51-01-01, 51-01-02, 51-01-03 and —03A, 51-01-04, and 51-01-09 has been treated
since 1991 and the treated water discharged to the sanitary sewer. Potential migration pathways
to surface water and surface water sampling locations are shown on Figure A4.6-1. Sediment
sampling locations are shown on Figure A4.6-2. Results of water sampling of potential
migration pathways are included in Table A4.6-4 (VOCs in hydraugers), Table A4.6-5 (VOCs in

catch basins, drains, and weepholes), and Table A4.6-6 (metals in drains).

A4.6.1 Surface Water and Creek Sediment Sampling (North Fork Strawberry
Creek and Spring Southwest of Building 71)

North Fork Strawberry Creek

Surface water samples have been collected from North Fork Strawberry Creek and
analyzed for VOCs, SVOCs, PCBs, metals, and hexavalent chromium (CrVI). Samples were
collected primarily at the site perimeter, but samples were also collected upstream at the erosion
control basins and at the Women’s Faculty Club on the UC campus (Figure A4.6-1).

The only VOC detected was a trace concentration of 1,1,1-TCA (0.95 ng/L) at the
erosion control basins in 1995. 1,1,1-TCA has not been detected in the ten surface water
samples collected since that time. The MCL for 1,1,1-TCA is 200 ug/L. Diethylphthalate (2.2
ug/L), which was detected in April 1998, has been the only SVOC detected. Diethylphthalate
was not detected in a subsequent sample collected in July 1998. In addition, phthalates are

common laboratory contaminants, indicating that this result may not be representative of surface
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water contamination. No PCBs were detected. Metals were either not detected or detected at
concentrations well below MCLs. Hexavalent chromium was detected in a surface water sample
collected from the creek at the site boundary in July 1999, but was not detected in water
collected upstream at the erosion control basin. Hexavalent chromium was not detected in a
subsequent sample collected from the creek at the boundary in January 2000. The detected
concentration of hexavalent chromium (4.2 ug/L) is below the MCL for drinking water for total
chromium (50 pg/L) and the State of California Department of Health Services (DHS) Water
Quality Criteria of 11 ug/L for protection of freshwater aquatic life.

Sediment samples have been collected from North Fork Strawberry Creek and analyzed
for VOCs, SVOCs, PCBs, fuels, metals, and hexavalent chromium. Samples analyzed for metals
and SVOCs were collected from several locations along the creek (Figure A4.6-2). The only
VOC detected was a trace concentration of toluene (0.013 mg/kg) in April 1993 at the site
boundary. Neither SVOCs nor PCBs were detected. TPH quantified as 'oil' (within the diesel
range) was also detected at low concentrations (49 mg/kg maximum). The only metal detected at
concentrations above both LBNL background levels for soil and PRGs for residential soil were
lead and nickel. Lead was detected in a sediment sample collected in the erosion control basin in
April 1993 at a concentration above both the LBNL soil background level and PRG for
residential soil. Nickel was detected at a concentration above both the LBNL soil background
level and PRG for residential soil in one of the five samples collected in August 1996. No

hexavalent chromium was detected.

Building 71 Spring

Water samples collected from the spring southwest of Building 71 were analyzed for
VOCs (Table A4.6-1). Only Freon-113, chloroform, and bromodichloromethane were detected.
The Freon-113 is associated with the Building 71 Groundwater Freon Plume (AOC 1-9). The
chloroform and bromodichloromethane were derived from an EBMUD water supply pipe leak
(Section A.4.4-1), and have declined to non-detectable levels in the spring water since the pipe

was repaired.
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A4.6.2 Potential Migration Pathway from Building 71 Groundwater Solvent and
Freon Plumes (AOC 1-9) to North Fork Strawberry Creek

Contaminated Hydrauger Discharges AOC-SW1:

Six hydraugers (hydraugers 51-01-01, 51-01-02, 51-01-03, 51-01-03A, 51-01-04, and 51-
01-09 on Figure A4.6-1) located northeast of Building 51 intercept the Building 71 Groundwater
Solvent and Freon Plumes (AOC 1-9)(Section A4.3 and Section A.4.4). LBNL installed a GAC
system to treat effluent from these hydraugers in 1991, to prevent the migration of groundwater
plume contaminants to surface water. A sample was collected from an additional hydrauger in
this area in 1999 (noted as firetrail hydrauger). TCE was detected at a concentration below the
MCL.

Weepholes in Retaining Wall North of Building 51

Water samples collected from the weepholes in the retaining wall north of Building 51
(B51IN cooling tower weepholes) in April and May 1995 contained Freon-113, chloroform,
bromodichloromethane, and/or a trace (<lug/L) of TCE (Figure A4.6-1, Table A4.6-5). The
source of the contaminants was the Building 71 Groundwater Solvent and Freon Plumes (AOC
1-9), which is discussed in Sections A4.3.1 and A4.4.1. On May 4, 1995, water samples were
collected from the drainage channel that collects the weephole water and discharges to the storm
drain and from the erosion control basin on North Fork Strawberry Creek where the storm drain
discharges. The only VOC detected was a trace (<1 ug/L) of 1,1,1-TCA. Freon-113 and
chloroform were detected in a sample collected from a second drainage channel on May 12,
1995. Water samples collected in 1994 and 1995 from monitoring well MW51-94-11 also
contained chloroform, TCE, and Freon 113; however, these chemicals have not been detected in
the well since that time. The results from MW51-94-11, which is upgradient from the retaining
wall, indicate that these contaminants are no longer present in the groundwater in the area of the

retaining wall.
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A water sample was collected from a weephole in the retaining wall north of
Building 51 (Firetrail Weephole W16) in February 2000 (Figure A4.6-1, Table A4.6-5). This

location is downgradient from the Building 71 Solvent Plume. No VOCs were detected.

A4.6.3 Potential Migration Pathway from South of Building 51 and Building
51L Area to North Fork Strawberry Creek

Building 51 Spring Drain and Cooling Tower Drain

A subsurface tile drain collects groundwater along the southern perimeter of Building 51
(the "Building 51 Cooling Tower Drain"). A second drain (The "Building 51 Spring Drain™)
originates at a historical spring southwest of Building 51 that was mapped prior to construction
of the building. Near the historical spring location, the two drain lines are in close proximity.
The drains discharge into a storm water catch basin located inside Building 51A. The water
from the catch basin flows to a second catch basin near Building 51L, and ultimately discharges
to North Fork Strawberry Creek.

In 1998, water samples were collected from both drains at the catch basin inside Building
51A. Halogenated VOCs (primarily PCE, TCE, and cis-1,2-DCE) (Table A4.6-5) and
hexavalent chromium (Table A4.6-6) were detected in both drains. A trace (<1 pg/L) of MTBE
was also detected. The concentrations of hexavalent chromium detected were below both the
MCL and the DHS Water Quality Criteria for protection of freshwater aquatic life. The similar
concentrations of hexavalent chromium and halogenated VOCs detected in the effluent from
both lines indicate that either both lines intercept the same area of contaminated groundwater or
that there is cross-flow between the two lines. Hexavalent chromium has also been detected in
groundwater at the Former Cooling Towers Southeast of Building 51 (AOC 9-11) (Section
A3.12), which is a potential source area. The source of the VOCs is not known. Monitoring
well MW51-99-1 was installed at the historical spring location, but no VOCs have been detected
in the well, indicating that the spring is not a source or migration pathway for groundwater

contamination.
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Building 51L Catch Basin

Halogenated VOCs and aromatic VOCs (ethylbenzene and xylenes) were detected in a
water sample collected from the catch basin at the southwest corner of Building 51L in 1999
(Figure A4.6-1, Table 4.6-5). To investigate the source of the contamination, in June 1999 water
samples were collected from two drainlines (NE drain and S Drain on Figure A4.6-1)
discharging into the catch basin. No VOCs were detected in the line from the northeast (NE
Drain). PCE, TCE, cis-1,2-DCE, and carbon tetrachloride were detected in the water from the
south drain line (S Drain) (Table A4.6-5). This line carries water from the catch basin inside
Building 51L, where the Building 51 Cooling Tower Drain and the Building 51 Spring Drain
discharge. Water in these two drain lines also contained PCE, TCE, and cis-1,2-DCE, as
discussed in the preceding section. Water samples were also collected at the same time from a
drain line originating in Building 51 (Power Tunnel Drain) (Figure A4.6-1, Table 4.6-5). No
VOCs were detected.

This Building 51L catch basin is located in the core area for the solvent contaminated
groundwater at Building 51L (Section A4.4.3). The bottom of the catch basin is below the water
table. The contaminated water in the catch basin is therefore probably the result of both
contaminated groundwater seeping into the catch basin and contaminated inflow of water
originating from the Building 51 Cooling Tower and Spring Drains. As discussed in Section
A4.4-3, LBNL installed extraction well EW51L-99-1 in 1999 to lower the water table below the
base of the catch basin, to prevent infiltration of contaminated groundwater into the catch basin.
The extracted groundwater is treated with a GAC system prior to discharge to the sanitary sewer
under LBNL’s EBMUD Wastewater Discharge Permit.

A4.6.4 Potential Migration Pathway from Building 51/64 Groundwater
Solvent Plume
A north-south trending subdrain previously collected groundwater from the area east of
Building 64 (Figure A4.6-1) and conveyed the water into the 48-inch culvert that discharges to
North Fork Strawberry Creek. The subdrain crosses the source area of the Building 51/64
Groundwater Solvent Plume (AOC 9-13) at a depth of approximately 6.5 feet bgs. A trench was

excavated to the bottom of the subdrain approximately 22 feet south of the plume’s source area
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and a boring (SD64-98-1) was drilled to a depth of 10 feet inside the trench adjacent to the
subdrain. PVC casing was installed in the boring to collect water from the drain. Water samples
collected from the well in 1998 contained 1,1,1-TCA, 1,1-DCA, TCE, PCE, 1,1-DCE, vinyl
chloride and cis-1,2-DCE (Table A4.6-5). To prevent the migration of contaminated water to
surface water, the subdrain is intercepted upstream from the area of groundwater contamination

and the intercepted clean water is discharged to the storm drain.

A5 AIR SAMPLING

Outdoor and indoor air samples were collected in the Bevalac area in order to provide
data that will be required for the human health risk assessment.

A5.1 Outdoor Air Sampling

Twenty-four hour outdoor air samples were collected at four locations in the Bevalac area
in November 1997. Sampling locations are shown on Figure A5.1-1. Also included on the
figure is a windrose that covers the period when the outdoor air samples were collected. The
windrose shows the percentage of the time the wind was blowing from directions spaced at 30°
intervals. For most of the sampling period the wind was blowing either directly from the east or

from the west.

Concentrations of analytes detected are listed in the table below. Also included in the
table are Bay Area Air Quality Management District (BAAQMD) and California Air Resources
Board (ARB) data from nearby monitoring stations, for comparison.

ERP RFI Report Module A A-73 September 29, 2000
DRAFT FINAL



Outdoor Air Sample Results, Bevalac Area

Concentration (ppbv)
Sample Location Vinyl Freon- Chloroform Carbon TCE PCE
Number chloride 113 Tetrachloride

LBNL Bevalac Area
Outdoor Air Sample Results

A97-1-4.9 West of Building 88  <0.18 0.190 0.072 0.099 0.055 0.090

A97-2-5.2 Northwest of Building <0.32 0.140 0.064 0.096 <0.32 0.064
71

A97-4-5.4 East of Building 64 <0.36 0.140 0.066 0.096 0.170 0.300

A97-6-4.8 Southeast of Building <0.18 0.092 0.048 0.100 0.028 0.056
71B

A97-1-12 QC sample (blank) <0.1 <01 <0.1 <0.1 0.059 0.033

BAAQMD and ARB

Comparison Results

Oakland (November 1997) NA NA <0.02 0.1 <0.08 0.06

Fremont (median 1996) NA NA 0.03 0.08 0.01 0.06

Fremont (90™ percentile 1996) NA NA 0.05 0.08 0.01 0.12

Richmond (median 1996) NA NA 0.02 0.08 0.01 0.03

Richmond (90" percentile 1996) NA NA 0.04 0.08 0.04 0.06

<0.18:  Not detected (showing detection limit in ppbv)
NA: Not analyzed

A5.2 Indoor Air Sampling

Twenty-four hour indoor air samples were collected in March 1999 at three locations in
the Bevalac area. In addition a background sample was collected from the second floor of

Building 90. Sampling locations are shown on Figure A5.1-1.

Of the approximately 50 chemicals detected in soil gas, the following seven were selected
for indoor air monitoring in the Bevalac Area.

PCE

TCE

benzene

1,1-DCE

carbon tetrachloride
chloroform

vinyl chloride.

These chemicals are among the most commonly detected in soil gas and they have the
most potential to present a health risk should their vapors infiltrate into buildings.

ERP RFI Report Module A A-74 September 29, 2000
DRAFT FINAL



Concentrations of analytes detected are listed in the following table. In addition samples from
the Building 51/64 area were analyzed for 1,1,1-TCA and 1,1-DCA, since these two chemicals
were detected at relatively high concentrations o the groundwater in this area. Also listed in the
table are the California OSHA Permissible Exposure Limits (PELs). Benzene, chloroform, and
carbon tetrachloride were the only analytes detected. Except for chloroform in Building 64,
concentrations detected were approximately the same as those detected in the background sample
from Building 90. The source of the chloroform is probably inside Building 64, since
chloroform has either not been detected or detected at relatively low concentrations in
groundwater in the Building 64 area. Indoor air sampling results will be assessed in the human

health risk assessment.

Indoor Air Sample Results, Bevalac Area

Concentration (ppbv)
1,1- Benzene 1,1,1- 1,1- chloroform carbon TCE PCE Vinyl
DCE TCA DCA tet chloride

PELs | 1000 1000 2000 2000 25,00 25,000 1000

Action 500 0
Level

Sample No. |Building
No.

1A64-99-1 64 <0.04 046 <02 <02 0.12 0.093 <0.2 <01 <0.16
IA51L-99-1| 51L |<0.031 0.62 NA NA <0.031 0.055 <0.16 <0.078 <0.12
I1A71-99-1 71 <0.03 0.58 NA NA 0.032 0.060 <0.15 <0.076 <0.12
1A90-99-1 90 <0.03 0.52 NA NA 0.064 0.071 <0.15 <0.076 <0.12

(Building 90
background)

PEL: California OSHA Permissible Exposure Limit
<0.03: Not detected (showing detection limit in ppbv)
NA: Not analyzed

AG. SUMMARY AND CONCLUSIONS

A6.1 Status of Solid Waste Management Units and Areas of Concern

Except for groundwater AOCs, all identified SWMUs and AOCs in the Bevalac area
have been approved for either No Further Action (NFA) or No Further Investigation (NFI) Status
by the DTSC or the City of Berkeley. The status of SWMUs and AOCs in the Bevalac Area is
listed in Table Al-1. No further site characterization is required for SWMUs and AOCs
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approved for either NFA or NFI status, and units that have been approved for NFA status will
not be included in the Corrective Measures Studies (CMS) phase of the RCRA Corrective Action
Program (CAP). However, SWMUs and AOCs approved for NFI status will be included in the

site wide risk assessment to be conducted as part of the CMS.

AG6.2 Management of Groundwater AOCs

Groundwater plume AOCs were evaluated for the following criteria, which were
described in Section A4 and are summarized below.
e Sources of groundwater contamination have been located and have been or will be
removed
e The magnitude and extent of contamination have been characterized

e The plumes are stable

A6.2.1 AOC 1-9 Building 71 Freon-113
Source ldentification and Removal

The source of Freon-113 is most likely past spills at the Building 71 Linear Accelerator
Cooling Unit (AOC 1-3). The system ceased operation in 1993. Maximum concentrations of
Freon-113 detected have decreased from 8,250 pg/L 1994 to less than 30 pg/L in 1999 in the

source area.

Plume Characterization

The lateral extent of the plume has been characterized. The plume is limited to the area
immediately southwest of Building 71 (Figure A4.3-1). The vertical extent of groundwater
contamination has not been evaluated because of the low concentrations detected (currently two
orders of magnitude below the MCL) and its limited lateral extent. Based on the conceptual
model of contaminant transport presented in this module and the low concentrations of Freon-

113 detected, the vertical extent of the plume should be limited.
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Plume Stability and Potential Migration of Contaminants

Monitoring wells are located downgradient and transgradient from the plume to monitor
plume stability. Freon-113 has not been detected in downgradient monitoring wells MW51-94-
11 or MW90-5 since 1995, indicating that the downgradient extent of the plume has decreased.
Groundwater monitoring will continue in accordance with requirements of the RWQCB.

To prevent migration of contaminants to surface water, the effluent from the 51-01-series
hydraugers, two of which contained Freon-113 in FY99, is treated by GAC prior to discharge to
the sanitary sewer. Freon-113 was detected at a concentration of 1.7 pg/L at the spring
southwest of Building 71 in 1999, but has not been detected in surface water or sediment
samples from North Fork Strawberry Creek. No indoor air sampling has been conducted for
Freon-113 because of the relatively low concentrations detected in the groundwater and its

relatively low toxicity.

A6.2.2 AOC 1-9 Building 71 Solvent Plume
Source ldentification and Removal

The area immediately south of Building 71B has been identified as the source area for the
Building 71B lobe of the Building 71 Solvent Plume. Accessible soil with the highest

concentrations of contaminants will be excavated from the source area as an ICM.

The source area of the Building 71 lobe of the Building 71 Solvent Plume appears to be
located near MW71-93-2; however, the source location has not been determined. Concentrations
of contaminants detected in this lobe of the plume are an order of magnitude less than that of the
Building 71B lobe. Only TCE was detected at a concentration above the MCL in 1999.

Plume Characterization

The downgradient extent of the Building 71 Solvent Plume is indicated by the low
concentrations, or absence of contaminants, in downgradient monitoring wells MW90-4, MW90-
5, MW90-6, and MW51-94-11. The transgradient (southeastern) extent of the plume is defined
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by the absence of contaminants in monitoring wells south of the plume area (primarily MW46A-
93-19) and the steep slope toward the east. The transgradient (northwestern) extent of the plume
is defined by the absence of plume-related contaminants in the spring southwest of Building 71
and in MW71-95-1, west of Building 71

The vertical extent of groundwater contamination is limited. Based on groundwater
sampling results in the Building 71B plume source area, concentrations of halogenated VOCs are
approximately two orders of magnitude lower at the top of the Orinda Formation (all
concentrations below MCLSs) than near the water table in the overlying artificial fill, which is
consistent with the conceptual model for contaminant transport. Based on the relatively low
concentrations of contaminants detected in the Building 71 lobe area and the conceptual model,
the vertical migration of contaminants into the underlying Orinda Formation in the Building 71

lobe area should also be minimal.

Plume Stability and Potential Migration of Contaminants

Monitoring wells are located downgradient and transgradient from the plume to monitor
plume stability. Both lobes of the plume appear to be stable, in that contaminant concentrations
detected in wells monitoring the plume have remained relatively constant over several years of
monitoring, and contaminants have either not been detected or detected at only low
concentrations in downgradient monitoring wells. Groundwater monitoring will continue in

accordance with requirements of the RWQCB.

To prevent migration of contaminants to surface water, the effluent from the 51-01-series
hydraugers, is treated by GAC prior to discharge to the sanitary sewer. No plume related
contaminants have been detected at the spring southwest of Building 71. A trace concentration
(<1 pg/L) of 1,1,1-TCA in one surface water sample collected in 1995 has been the only VOC
detected in either water or sediment samples from North Fork Strawberry Creek. Based on
concentrations of halogenated hydrocarbons detected in monitoring wells and potential migration
pathways, the source of the 1,1,1-TCA was more likely the Building 51/64 Solvent Plume
(discussed below) than the Building 71 Solvent Plume. The potential impact to the environment
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from contaminants detected in surface water and sediment will be evaluated in the ecological risk

assessment.

Neither PCE nor TCE, the primary plume contaminants were detected in indoor air

samples collected in Building 71 in 1999.

A6.2.3 AOC 9-13 Building 51/64 Solvent Plume
Source ldentification and Removal

The source area for the Building 51/64 Solvent Plume has been identified near the
southeast corner of Building 64. The area of maximum soil contamination near the southwest
corner of Building 64, which is the source of the groundwater contamination, has been removed

by overdrilling.

Plume Characterization

The lateral extent of total halogenated VOCs in groundwater for AOC 9-13 is shown on
Figure A4.4-1. The upgradient extent of the plume is indicated by the low concentrations, or
absence of contaminants, in wells located upgradient (upslope) of the plume source area (MW51-
94-11, MW90-4, MW90-5, and MW90-6). These wells monitor the downgradient edge of the
Building 71 Groundwater Solvent Plume (AOC 1-9). The downgradient extent of the plume is
defined by the absence of halogenated VOCs in wells MW51-97-15 and MWP-1. The
transgradient (southwest) extent of the plume is defined by the absence of VOCs in MW51-97-
14. The transgradient (northern) extent of the plume is defined by the absence of halogenated
VOCs in temporary groundwater sampling point SB64-99-7, located beneath Building 64, and
the low concentrations of VOCs detected in MW63-98-18.

The vertical extent of groundwater contamination is limited. A steep vertical
concentration gradient exists in the source area, as shown by the decrease in concentrations of
total halogenated VOCs from 205,145 ug/L in well MW64-98-20 near the water table to 3 pg/L
in well MW64-98-19, a vertical distance of approximately 7 feet. The vertical distribution of
groundwater contaminants is also defined by groundwater samples collected from two well
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clusters: MW51-96-16 and MW51-96-17 east of Building 51B; and MW51-97-12, MW51-97-3,
and MW51-97-4 west of Building 51B. Contaminant concentrations are highest near the water

table and decline significantly with depth.

Plume Stability and Potential Migration of Contaminants

The plume appears to be stable, in that contaminant concentrations detected in most wells
monitoring the plume have remained relatively constant, and contaminants have not been
detected in downgradient monitoring wells MW51-97-15 and MWP-1. Groundwater monitoring
will continue in accordance with requirements of the RWQCB.

Based on the concentrations of several indicator parameters, chlorinated solvents are
being naturally biodegraded in the downgradient area of the plume. Also, the concentrations of
specific electron acceptors and metabolic byproducts indicate there is potential for further
biodegradation of halogenated hydrocarbons, particularly in the downgradient portion of the

plume.

A trace concentration (<1 ug/L) of 1,1,1-TCA in one surface water sample collected in
1995 has been the only VOC detected in either water or sediment samples from North Fork
Strawberry Creek. The subdrain east of Building 64 was a potential pathway for this
contamination. The subdrain is currently intercepted upflow of the area of groundwater

contamination to prevent migration of contaminants to surface water.

PCE, TCE, and 1,1,1-TCA the primary plume contaminants were not detected in indoor

air samples collected in Building 64 in 1999.

A6.2.4 Halogenated VOCs in Groundwater at Building 51L
Source Identification and Removal

The source area has been located near Building 51L. Additional investigations may be

conducted to further characterize the source and provide data for source removal activities.

ERP RFI Report Module A A-80 September 29, 2000
DRAFT FINAL



Plume Characterization

The relatively limited lateral extent of this plume is indicated by the absence of
halogenated VVOCs in upgradient sampling point SB51A-98-1, and the absence or relatively low
concentrations of halogenated VOCs in wells MW51-97-14 and MW51-98-5, located
downgradient from Building 51L. No data have been collected to assess the vertical extent of
contamination; however, based on the conceptual model the vertical extent of groundwater

contamination should be limited.

Plume Stability and Potential Migration of Contaminants

Data have been collected for an insufficient period to assess plume stability. Wells
MWS51-74-15 and MW51-97-5, which are located downgradient from the plume, monitor plume
stability. Groundwater monitoring will continue in accordance with requirements of the
RWQCB. Groundwater is extracted from well EW51L-99-1 to lower the water table below the
base of the adjacent catch basin, to prevent the migration of contaminated groundwater to surface

water. The extracted water is treated.
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Soil Samples, Building 51 Motor Generator Room Basement (AOC 9-9).

Concentrations of PCBs Detected (mg/kg) in 1999 and 2000 Samples, Test Pit
3 (Plan View).

Concentrations of PCBs Detected in Soil Samples Collected in October 1999
(mg/kg), Test Pit 3.

Plan View of Test Pit 5 with Concentrations of PCBs Detected (mg/kg) in Soil
Samples.

Elevation Views of Test Pit 5 with Concentrations of PCBs Detected (mg/kg).

Map of the Southern Portion of the Building 51 Complex Showing Former
Cooling Towers Southeast of Building 51 (AOC 9-11).

Soil Boring and Cross Section Locations, Former Cooling Towers Southeast
of Building 51 (AOC 9-11).

Potential Migration Pathway of Contamination to Surface Water from Former
Cooling Towers Southeast of Building 51 (AOC 9-11).

Cross Section J-J* Showing Soil Sampling Results, Former Cooling Towers
Southeast of Building 51 (AOC 9-11).

Cross Section K-K* Showing Soil Sampling Results, Former Cooling Towers
Southeast of Building 51 (AOC 9-11).

Maximum Detected Concentrations (mg/kg) of Organic Constituents in Soil
Samples Collected in 1994, Building 51/64 Former Temporary Equipment
Storage Area (AOC 9-12).
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Figure A3.13-2.

Figure A3.14-1.

Figure A3.15-1.

Maximum VOC Concentrations Detected (mg/kg) in Soil Borings Above
residential PRGs, Building 51/64 Former Temporary Equipment Storage Area
(AOC 9-12).

Soil Gas Sampling Results (ppm) and Maximum Concentrations of
Contaminants Detected in Soil Borings (mg/kg), Building 71B Potential
Source Area.

Other Locations of Soil Samples, Bevalac Area.

Figure A4.1-1.  Areas of Groundwater Contamination (Halogenated VVOCs) in Bevalac Area.

Figure A4.2-1.  Generalized Degradation Pathways of Chlorinated Hydrocarbons.

Figure A4.3-1.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of Freon-
113 Near Water Table, Bevalac Area, Fiscal Year 19909.

Figure A4.3-2.  Concentrations of Freon-113 in MW71-93-2 and MW71-94-1 from FY1994
Through FY1999.

Figure A4.3-3.  Concentrations of Chloroform in MW71-93-2 and MW71-94-1 from FY1994
through FY19909.

Figure A4.3-4.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of Freon-
113 Near Water Table, with Potential Sources of Freon-113, Bevalac Area,
Fiscal Year 1999.

Figure A4.4-1.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of Total
Halogenated VOCs (Excluding Freon Compounds) Near Water Table,
Bevalac Area, Fiscal Year 1999.

Figure A4.4-2.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of PCE
Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-3.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of TCE
Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-4.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of cis-1,2-
DCE Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-5.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of trans-
1,2-DCE Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-6.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of 1,1-
DCE Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-7.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of 1,1,1-
TCA Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-8.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of 1,1-
DCA Near Water Table, Bevalac Area, Fiscal Year 1999.

Figure A4.4-9.  Isoconcentration Contour Map (Plume Map): Mean Concentrations of 1,2-
DCA Near Water Table, Bevalac Area, Fiscal Year 1999.
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Figure A4.4-10.
Figure A4.4-11.
Figure A4.4-12.

Figure A4.4-13.
Figure A4.4-14.
Figure A4.4-15.
Figure A4.4-16.
Figure A4.4-17.
Figure A4.4-18.

Figure A4.4-19.

Figure A4.4-20.

Figure A4.4-21.

Figure A4.4-22.

Figure A4.4-23.
Figure A4.4-24.

Figure A4.4-25.
Figure A4.4-26.

Figure A4.4-27.
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Isoconcentration Contour Map (Plume Map): Mean Concentrations of Vinyl
Chloride Near Water Table, Bevalac Area, Fiscal Year 1999.

Isoconcentration Contour Map (Plume Map): Mean Concentrations of
Chloroform Near Water Table, Bevalac Area, Fiscal Year 1999.

Isoconcentration Contour Map (Plume Map): Mean Concentrations of
Methylene Chloride Near Water Table, Bevalac Area, Fiscal Year 1999.

Cross Section Index Map of the Bevalac Area.

Bevalac Area Hydrogeologic Cross Section C-B’.
Bevalac Area Hydrogeologic Cross Section C-C’.
Bevalac Area Hydrogeologic Cross Section G-G’.
Bevalac Area Hydrogeologic Cross Section E-E’.

Concentrations of Halogenated VOCs (Excluding Freon Compounds,
Chloroform, and Bromodichloromethane) in Selected Wells Monitoring
Building 71 Groundwater Solvent Plume (Building 71 Lobe).

Concentrations of Halogenated VOCs (Excluding Freon Compounds) in
Selected Wells Monitoring Building 71 Groundwater Solvent Plume (Building
71B Lobe).

Isoconcentration Contour Map (Plume Map): Mean Concentrations of Total
Halogenated VOCs (Excluding Freon Compounds) (FY1999) Near Water
Table in Bevalac Area, With Potential Source Areas for the Building 71
Solvent Plume.

Concentrations of Halogenated VOCs (Excluding Freon Compounds) in
Selected Wells Monitoring Building 51/64 Groundwater Solvent Plume (AOC
9-13).

Isoconcentration Contour Map (Plume Map): Mean Concentrations of Total
Halogenated VOCs (Excluding Freon Compounds) (FY1999) Near Water
Table in Bevalac Area, with Potential Source Areas for the Building 51/64
Solvent Plume.

Location of Building 64 Subdrain.

Dissolved Oxygen (DO) in Groundwater in the Bevalac Area (November-
December 1997).

Nitrate (NOs) in Groundwater in the Bevalac Area (November-December
1997).

Divalent Manganese (Mn®*) in Groundwater in the Bevalac Area (November-
December 1997).

Ferrous lron (Fe*") in Groundwater in the Bevalac Area (November-
December 1997).
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Figure A4.4-28.

Figure A4.4-29.

Sulfate (SO4) in Groundwater in the Bevalac Area (November-December
1997).

Concentrations of Selected Halogenated VOCs in MW51-97-16, Building 51L
Area Groundwater Contamination.

Figure A4.5-1.  Maximum Concentrations of TPH Detected in Groundwater in Bevalac Area,
with Locations of SWMUs and AOCs That Stored or Used Fuel Products or
Other Hydrocarbon-Based Products.

Figure A4.5-2.  Maximum Concentrations of SVOCs Detected in Groundwater in Bevalac Area.

Figure A4.5-3.  Maximum Concentrations of PCBs Detected in Groundwater in Bevalac Area,
with Locations of SWMUs and AOCs Having Used PCBs.

Figure A4.5-4.  Maximum Concentrations of Metals Detected in Groundwater Above MCLs
in Bevalac Area, with Locations of SWMUs and AOCs and Other Areas
Associated with Metals.

Figure A4.6-1.  Surface Water Sampling Locations and Potential Paths of Groundwater
Contamination to Surface Water via Storm Drain System in Bevalac Area.

Figure A4.6-2.  Sediment Sampling Locations and Potential Paths of Groundwater
Contamination to Surface Water via Storm Drain System in Bevalac Area.

Figure A5.1-1.  Indoor and Outdoor Air Sampling Locations.
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(Module A)
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Figure A-2. Location of the Bevalac Area, Lawrence Berkeley National Laboratory. 00
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Age Formation Description
> Atrtificial fill Generally engineered fill consisting of fine-grained material. Older fills include vegetative and other debris.
®
c Colluvium Predominantly clayey silt.
[0
© Debris flows Boulders and gravels of basalt, chert, and porcelenite in a silty clay matrix.
S
o Landslides Translational/rotational slide masses incorporating bedrock. Occur at the Moraga/Orinda Formation contact.
WEST OF
HAYWARD EAST OF HAYWARD FAULT
FAULT
West of Life Sciences Area Main Canyon Landslide Deposit East of Life Sciences Area Main Canyon Landslide Deposit
Age Group Formation Description Group Formation Description
Andesitic flows, breccias, and
agglomerates with minor amounts . . ) .
. . Fossiliferous, shallow marine, fine grained
© Moraga of basaltic flows and interbedded ~ Neroly . . .
] - - & sandstones with minor amounts of siltstone.
4 volcaniclastic sandstone and P
O conglomerate. e
© ©
E Alluvial sedimentary deposits o
- o consisting primarily of claystone and % . . ) .
© O . . ; . : ) . Fossiliferous, shallow marine, fine grained
= Orinda siltstone with lenticular to linear Briones . . .
ot sandstones with minor amounts of siltstone.
) beds of sandstone and
= conglomerate.
>
o
O Chert and shale with minor amounts of
= Claremont
5 sandstone.
=
2 )
S < .
8 > Marine mudstones, shales, and
i ] sandstones.
o o
@) o
x
Q
[=%
e
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7 ©)
c
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S
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Figure A2.1-1. Stratigraphic Correlation Chart, Lawrence Berkeley National Laboratory.
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Figure A2.1-2. Bedrock Geologic Map, Lawrence Berkeley National Laboratory.
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Figure A2.2-2. Current Topography of Bevalac Area.
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{)'élﬁéyy)N

Yoa)

EXPLANATIO

@oemone Creek

Storm Drain 12-30 inches
s Storm Drain 36-60 inches
e e e Watershed Division

|:| Bevalac Area (Module A)

e X
&Y, —
o UC Berkeley
- Botanical Gardens
[

Qq’):
(&}
L 4
&
L]
D«
True North
16 15
=
2 5
S =
Z ©
2\|/#
= &

o )

2 \/<
APPROXIMATE MEAN
DECLINATION, 2000

400 600 1000 ft
]
SCALE

Figure A2.2-4. LBNL Surface Hydrology and Stormwater Drainage System.

A2.2-4rev.ai
09/00




2400 E
850 O
Jr
1600 N 1600 N
0 &
Jr
2 <
1200 N /) 1200 N
Jr
(]
Z pS P
a 4 Is
o O
oo L g
+
Jr
Qr s;d
800 N T 800 N
s(mo
50 s %
<
iy -+ j To
=
] <
3
S & =_ |l _
/ :
O \
ng :fo’o + =20
IS]
{ o
[ —
1800 E 2400 E
SCALE 1:1440
§ 9 1§0 GO‘Oﬂ
g CONTOUR INTERVAL 10 FEET
UNIVERSITY OF CALIFORNIA DATUM
APPROXIMATE MEAN
DECLINATION, 1969
Paleolandslide Deposit
Composed of Moraga — —— —
Formation BOCkS ) Boundary of Lawrence 75
- Paleolandslide Deposit Berkeley National Laboratory B S
(Mixed Unit) Contact, showing dip
. ] dashed where approximately
Moraga Formation Environmental monitoring wells located; dotted where concealed
includes groundwater and soil gas
Orinda Formation

by other map units

wells and lysimeters 35 )
San Pablo Group

+

Fault, showing dip
" : dashed where approximately
. Soil bqun_gs located; dotted where concealed;
. includes slope indicators and
Te Claremont Formation

L queried where inferred
slope stability wells
Great Valley Group

60

9 Strike and dip of beds
Kgv | Franciscan Complex

Historic springs
tinted box indicates unit appears in figure (modified from Soule, 1875)

Figure A2.3-1. Bevalac Area Bedrock Geologic Map.

revision: 9/26/2000

A2.3-1 bv br map.ai
09/00



900 —

850

800 —

elevation (ft)
\l
ul
o
I

bend in
section

MW51-95-17 _~»

’

MW46-94-16
-

F-F', G-F
bend in
section

B46 g

MW46-96-10 PAoe

’l

B51/51A el
se51-996 _.-=" | | |5
B51L PPt g 999 QTls(mo)
D&M:13.199 _.=="" SB51-966
SB51L-98-1B | MW51-97-16 D&M7.222 7 SBS1-99-5  gpsi.g9.8 Qaf ]
EW51L-99-1 SB51L-98-1A _,——‘ D&M6.222
\ _e=" 9/99
'¢' = = Qaf
| ~ - Qaf U —~N <
700 i[= e N Qc To
] / N
" / N
] / \\
i \\ Qe Ve \\
== / Kav
=N Y g AN
999 . % N To
Kgv = N
N
N
N
\\
N
N
N
N
N
N
\\
To
Kgv Kgv \\
N
N
N
\\
600 — -
HORIZONTAL SCALE 1:900 tinted box indicates unit appears in section
0 100 200t o Paleolandslide Deposit
‘ — i Qaf | artificial fill Composed of Moraga
2xvemc%xl exaggeration Formation ROCKS
elevation from the
UNIVERSITY OF CALIFORNIA DATUM ||uvium (may loca”y Paleolandslide Deposit
co QTIs(mo) 7 i
B58 o8 include alluvium) (M) (Mixed Unit)
— approximate horizontal location of
buildings on or near section Qdb | debris flow deposits Tm | Moraga Formation
---------- 1948 ground surface (modified from
i ity of California, Berkeley, 194 . .
University of California, Berkeley, 1948) To Orinda Formation

’

rotto__--~

Tsp

Tc

Kgv

HLASI-1.63 ‘,—’

> HLA1.63

QTls(mo)

San Pablo Group

Claremont Formation

Great Valley Group

Contact

To

To

dashed where
approximately located

— )
Fault
dashed where
approximately located;
queried where inferred

N
generalized apparent dip

— 800

|
\I
[6)]
o
(4) uonens|e

—700
—650
— 600
GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW58-93-3¢ Vel name > SB53-96-5 Boring 5 HLA9.172
name
Well casing >
Water level with month ¥_9/99 WF'U
999 ¢ of measurement casig
< Screened interval > Total
boring > Screened
< Total boring depth > depth interval

revision: 9/27/2000

Figure A2.3-2. Bevalac Area Cross Section A-A'.

A2.3-2 bv sec a.ai

09/00



B A-A!
900 D-D'

850 —

800 —

B51B

C-C'
bend in
section

E-E'

B64 -~

elevation (ft)
\l
ol
o
I

B51L

il MWS51-97-16

HLA7.32

4
MW64-98-19 ,

’
MW51-96-18/’ MW64-98-20

e SB64-98-7

MW51-96-17 | MW51-96-16 /” SB64-98-13

Cd
D&M:7.199 SB64-98—€/3B6479874

700 —

650 —

600 —
HORIZONTAL SCALE 1:900

0 100 200ft

2x vertical exaggeration

elevation from the
UNIVERSITY OF CALIFORNIA DATUM

B58

approximate horizontal location of
buildings on or near section

---------- 1948 ground surface (modified from
University of California, Berkeley, 1948)

Qaf

Qc

Qdb

3

To

- s
- L N
= _
H ®3S
=% 55
:I-\ ‘gm
N g ¥
N S @
N § S

N 3

N =

N
N
N
N

N

\\
Kgv N
N
N
N
N
N

tinted box indicates unit appears in section

Paleolandslide Deposit
Composed of Moraga
Formation Rocks
colluvium (may locally Paleolandslide Deposit
include alluvium) (Mixed Unit)

debris flow deposits Tm

artificial fill

Moraga Formation

To Orinda Formation

Tsp

Tc

Kgv

To

To

San Pablo Group

Claremont Formation

Great Valley Group

F-F

B71 trailers

Contact
dashed where
approximately located

[ —
Fault
dashed where
approximately located;
queried where inferred

N\
generalized apparent dip

Qaf | MW71-93-2

850

—800

J
o
o
(1) uonens|e

—700
—650
To
—600
GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW58-93-3 < Well name » SB53-96-5 Boring 5 HI.A9.172
name
Well casing >
Water level with month s 9/99 WEH
999 ¢ of measurement casing
< Screened interval > Total
boring > Screened
< Total boring depth > depth interval

revision: 9/27/2000

Figure A2.3-3. Bevalac Area Cross Section B-B'.

A2.3-3 bv sec b.ai

09/00



bend in
900 section
850 —
800 —
£
5
= 750 —
>
)
o
MW51-97-15
700 —
650 —
MWP-1 999 -2

—F HORIZONTAL SCALE 1:900
1@
2x vertical exaggeration
elevation from the
UNIVERSITY OF CALIFORNIA DATUM

buildings on or near section

1948 ground surface

ececccccccccoe

projection of 1948 channel profile

approximate horizontal location of

¥

200ft
]

| . | I
D-D bend in B-B E-E
bend in section bend in
section section
B51B
MW51-96-19
MW51-97-3 | MW51-97-4 MW51-96-17 MW51B-93-18A
MW51-97-12 HLA5.32 D&M:8.199 D&M15.199 MW51-96-16
900 9/99
Qaf B .
9/99 00
———— y,
Qaf = = .
999 5 —
= SESIY
- peoc® ~ TO
= e
T: \\~
- K ~N
- gv \\
= ~
H ~
L S
— S
e K~
~
~
m ~
= 1 ~
u | ~
1 . water level has Kgv .
[ never equilibrated S
tinted box indicates unit appears in section
e Paleolandslide Deposit
Qaf | artificial fill QTls(m)| Composed of Moraga Tsp | San Pablo Group
Formation Rocks
Qc | colluvium (may locally| .o, Paleolandslide Deposit | ¢ | Claremont Formation
include alluvium) $(Mo)| (Mixed Unit)
Qdb | debris flow deposits Tm Moraga Formation Kgv | Great Valley Group
To Orinda Formation
(modified from

University of California, Berkeley, 1948)

bend in
section

To

groundwater extraction
from this well commenced
in the early 1990's and
ended in mid-1999

Contact
dashed where
approximately located

— ) —
Fault
dashed where
approximately located;
queried where inferred

N\
generalized apparent dip

F-F' bendin G-F C'

bend in section bend in —900
section section
B71B
SB71B-99-1 MW?71-95-9
SB71B-99-2
MW71B-98-13
MW?71B-00-2
MW46A-92-15
. 9/99 -~
9/99

Qaf

— 800

LT

R\

@
(0]
S
—750
To =]
=
—700
—650
To
—600
GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW58-93-3 ¢ Well name s> SB53-96-5 BOI‘ng » HLA9.172 S
name S
Well casing N §
9992\« Water level with month 9/99 Well S
of measurement Toral casing E
< Screened interval > b 0-[ a =
oring > Screened &
< Total boring depth > depth interval

Figure A2.3-4. Bevalac Area Cross Section C-C'.

A2.3-4 bv sec c.ai
09/00



elevation (ft)

bend in

900 — section

850

800 —

\l

a

o
I

MW51-97-15

700 —

650 —

MWP-1

- 9/99

e

600 —

HORIZONTAL SCALE 1:900

] 100

200ft
]

2x vertical exaggeration

elevation from the
UNIVERSITY OF CALIFORNIA DATUM

B58

approximate horizontal location of
buildings on or near section

1948 ground surface }
projection of 1948 channel profile

Qaf

D-D'

bendin B-B', C-C'

E-E'

University of California, Berkeley, 1948)

bend in section bend in
section section
-
f’
B51B B64
_— 4
’l
MW64-98-19 ¢
MW51»96—18,¢' MW64-98-20
ol SB64-98-7
MW51-97-3 | MW51-97-4 MW51-96-17 | MW51-96-16 »* SB64-98-13
. 4
MW51-97-12 HLA5.32 D&M:8.199 D&M15.199 SB64-98—(?,,SB6 1.98.4
4
/ 5% v 9/99
= H 999
= P2 B
=i 1
H /999
9998 To
H|| 999
= LS
Tl 999 N
- N
= N
= N
= . N
- - N
_Hrpr | \\
,;”’." // \\
4 N
il \\
m 4 Kgv N
H N
Kgv u
g == \\
N
tinted box indicates unit appears in section
o Paleolandslide Deposit
Qaf | artificial fill Composed of Moraga Tsp | San Pablo Group
Formation Rocks
colluvium (may locally Paleolandslide Deposit i
Qc | “ihciude alluvium) (Mixed Unit) Tc | Claremont Formation
Qdb | debris flow deposits Tm Moraga Formation Kgv | Great Valley Group
To Orinda Formation
(modified from

Contact

To

dashed where
approximately located

— )
Fault
dashed where
approximately located;
queried where inferred

N
generalized apparent dip

To

E-E'

B71 trailers

MW71-93-2

850

—800
—750
—700
—650
To
—600
GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW58-93-3¢  Wellname  »SB53-96:5  Boring 5 HLA9.172 -
name >
‘ Well casing > 5
Water level with month s 9/99 WE’H 2
999 ¢ of measurement casing .§
< Screened interval > Total 5
boring > Screened =
< Total boring depth > depth interval

Figure A2.3-5. Bevalac Area Cross Section C-B'.

A2.3-5 bv sec cb.ai
09/00



|
1 . . 1 1 D
D A-A bend in bend in C-C E-E
900 B-B' section section bend in —900
section
850 — — 850
800 — — 800
£ 2
S 5
£ 750 —750%
g B51B 5
a.) —_~
5 B63 B60 >
851 L HLA:4.48
MW51-97-16 | =——— MWS51-98-5 MW51-97-4 | MW51-97-12 MWS51-97-13 MW56-98-2
.. SB51A-08-1 MW51-97-14 MW51-97-3 HLA:3.32 HLA:2.32 D&M:2.199 HLA:2.117
\
——_|_Qc
700 — \‘\\\ Qaf —700
999~ H
éé\?‘?~‘“‘ e 999 <
EE \\ - --.~~~\\ Qaf
= " S 999 9/99 X ]
\\ Qc H 4"\\\ 9/99 < H
D Hy 000 \ N = e
~ ol \ - 999 999 B = -
ng \\- \ - ~~~ - r"““-: "_.-_,,/’//i:
\\\\\\ A« = ~o ~ - E ’/ QC H P - N ~ ——
650 \ H ~ gl M- = >~ —650
~ L Qaf S A ,' ——__Hl— N
-~ ‘u |=" I \\
NG = / ~N
S Kay ~
~_ P2 (0] ~
- ) Sa To
- ~
[ ~
[ ~
Kgv i ¢« water level has ~N
" never equilibrated ~ g
f== ~
600 — - — 600
HORIZONTAL SCALE 1:900 tinted box indicates unit appears in section o
0 100 ' 2001t Paleolandslide Deposit Contact
‘ ! ‘ Qaf | artificial fill QTls(m) | Composed of Moraga Tsp | San Pablo Group dashed where
2x vertical exaggeration Formation Rocks approximately located
elevation from the
UNIVERSITY OF CALIFORNIA DATUM colluvium (may locally Paleolandslide Deposit . ———7—
B58 Qc include alluvium) QTIs(mo (Mixed Unit) Tc Claremont Formation dasil'lzeﬁl\;letere
— gpproximate horizontal location of . . ) approximately located;
Egildings on or near section Qdb | debris flow deposits Tm | Moraga Formation Kgv | Great Valley Group queried where inferred
. N
---------- 1948 gro_und surfa}ce (_modlfled from . . generalized apparent dip
University of California, Berkeley, 1948) To Orinda Formation

GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW58-93-3 ¢ Well name > SB53-96-5 Boring 5 HLA9.172
name 8
Well casing > S
Water level with month s 9/99 Well S
999 of measurement Toral casing >
. ota g
< Screened interval > boring > Screened :g
< Total boring depth > depth interval ®

Figure A2.3-6. Bevalac Area Cross Section D-D'.
A2.3-6 bv sec d.ai
09/00



elevation (ft)

|
. | 1 . . 1
bend in A-A C-C' bendin  bendin D-D E
900 — section bend in bend in section section bend in —900
section section section
850 — — 850
800 — — 800
MW51-96-3
| B51 B51B
@
o)
1 B64 S
— — =
750 MW51-92-2 | SB51-96-20R MW51B-93-18A SB64.98.7) MYJS o 20 7505
e SB64-98-12 /\5364*98*10 B56 B63 S
Sso MW51-00-1 ==~ il TS ST SB51-9628 ,4 | “so - —_— =
~ - e —————
\ e e T R 7 SB64798\75“~~
999 =\ SB51-96-6 . L 51364-99-4\\5\]364’99’6
T H \H| - Qaf SB51-99-6 Qaf /s SB64-98-17| o HLA:1.32 D&M:3.199 D&M:4.199  MW56-98-2 MW63-98-18
o H SBSIOOL o s/ : >
= e — Qaf SB51-99-2 sl /T F—\ L
= 999 \\ SB51-96-8 J
700 — N _ /999 —700
I QU
- 999 999 <8
= Qaf =
B51 motor generator = _ =
To room drain line - .
To excavations = =
-~ i -
\\\\ e ;——— —————
~— _—— ~< T —
650 — \\\\ - \\\ To ———_—650
~< — . — = ~ ~
—_— ~
Kgv T~ Kgv \\\ Kgv
\\ - -
No -
\N/ - -
ng KgV
600 — — 600
HORIZONTAL SCALE 1:900 tinted box indicates unit appears in section A LT GROUNDWATER TEMPORARY SOIL GAS
0 100 200t o Paleolandslide Deposit Contact MONITORING GROUNDWATER soIL MONITORING
\ : ‘ Qaf | artificial fill QTlIs(m) [ Composed of Moraga Tsp | San Pablo Group dashed where WELL SAMPLING POINT BORING WELL
2x vertical exaggeration Formation Rocks approximately located .
elevation from the MW58-93-3¢  Well name > SB53-96-5 Boring 5 HLA9.172
UNIVERSITY OF CALIFORNIA DATUM 1 Paleolandslide Deposit . —_———7— name
Qc C?Agwg]afm\%:ﬁfa”y QTls(mo (Mixed Unit) P Tc | Claremont Formation Fault Well casing N
B58 dashed where Water level with month Well
=————— approximate horizontal location of i ) i approximately located; 999 ¢ > 999 casin
Eﬁ"dings on or near section Qdb | debris flow deposits Tm | Moraga Formation Kgv | Great Valley Group queried where inferred of measurement Total s
N < Screened interval > boring > s, J
---------- 1948 ground surface (modified from eneralized apparent di . creened .,
University of California, Berkeley, 1948) To | Orinda Formation 9 pp P < Total boring depth > depth interval

revision: 9/27/2000

Figure A2.3-7. Bevalac Area Cross Section E-E'.

A2.3-7 bv sec e.ai

09/00



A-A

|
C-C' bend in B-B' bend in F
900 bend in section section — 900
section
B71H
MW71-97-23
850— MW71—95—10“ KA:1.263 HLA1.82 SB71-92-G2 — 850
' HLA:3.112
MW90-3 Qaf
MW46A-93-19 HLA8.63 ]
HLAC63 HLAB.63
__ SSW19.63 MW46-96-10 | B46 grotto _
L — st Qaf =
800 i T IR o H- 994 — 800
SB46adit-93-G1 SB46adit-93-G3 =

750

elevation (ft)

QTls(m)

700— To

650—

600—

HORIZONTAL SCALE 1:900

0 100 200ft

2x vertical exaggeration

elevation from the
UNIVERSITY OF CALIFORNIA DATUM

— gpproximate horizontal location of
buildings on or near section

1948 ground surface (modified from

University of California, Berkeley, 1948)

%m::
\

To

San Pablo Group

Claremont Formation

Great Valley Group

v
/< -
QTls(mo)
To
tinted box indicates unit appears in section
Paleolandslide Deposit
Qaf | artificial fill Composed of Moraga Tsp
Formation Rocks
colluvium (may locally Paleolandslide Deposit
B include alluvium) [2T15(mo (Mixed Unit) Te
Qdb | debris flow deposits Tm | Moraga Formation Kgv
To | Orinda Formation

E———

spring flows perennially

Contact
dashed where
approximately located

— )
Fault
dashed where
approximately located;
queried where inferred

N
generalized apparent dip

at this location
@
(0]
S
To | =
750
>
=
—700
— 650
To
—600
GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW5893-3¢  Well name > SB53-96-5 Boring > HLA9.172 S
name S
. Well casing > 5
Water level with month s 9/99 We[] > S
999 ¢ of measurement casing g
< Screened interval > Total 2
" fmeery boring > Screened 8
< Total boring depth > depth interval

Figure A2.3-8. Bevalac Area Cross Section F-F'.
A2.3-8 bv sec f.ai
09/00



elevation (ft)

G

C-C'

900— bend in
HLA3.63 .
(drilled prior SeCtIOn
~~landslide repair)
N~~.‘-
B71B
N~~\
S RS MW71B-00-2
>~ N
850— ~_ v MWTIB-99-3 | \iw71B-98-13
\\\Qc N HLA:2.103 HLA1.71
~
\\\ \ 3
S~
~ Qaf
9199 *H :y
2 i R
800— I 1
750
700
To
650
600—

HORIZONTAL SCALE 1:900

bend in
section

MW71-95-8

L

To

tinted box indi

200ft

100

2x vertical exaggeration

Qaf

artificial fill

elevation from the

UNIVERSITY OF CALIFORNIA DATUM

Qc

colluvium (may locally
include alluvium)

B58

approximate horizontal location of
buildings on or near section

Qdb

debris flow deposits

1948 ground surface (modified from
University of California, Berkeley, 1948)

B-B'

bend in
section

B71

MW71-94-1

MW71-93-2

-
-
~———
~ -
-~
-~

To

cates unit appears in section

Paleolandslide Deposit
Composed of Moraga Tsp
Formation Rocks
Paleolandslide Deposit Te
(Mixed Unit)
Tm Moraga Formation Kgv
To | Orinda Formation

MW71-95-1

HLA1.122 SCI3.26

To

Contact
dashed where
approximately located

San Pablo Group

— )
Fault
dashed where
approximately located;
queried where inferred

Claremont Formation

Great Valley Group

N
generalized apparent dip

GI

— 900
— 850
SCI1.26
— 800
o
(@)
S
— ~—
750 =
=
2
—700
—650
—600
GROUNDWATER TEMPORARY SOIL GAS
MONITORING GROUNDWATER SOIL MONITORING
WELL SAMPLING POINT BORING WELL
MW58-93-3 ¢ Well name s> SB53-96-5 Boring HLA9.172 8
name S
. Well casing > S
Water level with month s 9/99 well S
999 ¢ of measurement casing 5
< Screened interval > Total :g
boring > Screened e
< Total boring depth > depth interval

Figure A2.3-9. Bevalac Area Cross Section G-G'.

A2.3-9 bv sec g.ai
09/00



oV
55
7,
S
X
K
Blackberry
Canyon Lot Bayview
Lot
) -9
© 710
1x10°°
Gyclotro” Road

m

()
o () =

H
504 E %
50E ?j}
a
50
o
50B

46A

46

LBNL Border |

True North

UC grid North

APPROXIMATE MEAN
DECLINATION, 2000
0 25 50 100 ft

Explanation
Screened Interval of Monitoring Well

@ Orinda Formation
@ Moraga Formation
Great Valley Group
Mixed Unit
Colluvium/Alluvium
Fill

Screened in 2 formations

cocee

Screened in more than 2 formations
Hydraulic Conductivity in m/sec
(ranges are color coded)

1.0x10"1% 0 1.0x10°7

1.0x10™° t0 1.0x10™%

Figure A2.3-10. Bevalac Area Well Locations, Showing Hydraulic Conductivity from Slug Tests.

See Figure A-1 for Key to Symbols

A2.3-10BevalacK.ai
09/00



\ ol m'-]
y MW71-95-1 MWHI341
55
MW71-94-1
MW63-98-18 {3
MW74-93-2
0’%% MWZ1-9338
%O
© o os
MW56-9 MW71-95-9 @
Canpon Lo Bayview MW71B-98-13
Lot
N’I V\'7 ] N @ True North
© MW5LS o) ol /715
MWP-1 MWSLoED MW46A492-15_©
MWEP-1 @ MW71B-00-20 MW71B-
MW51-97-15
/64-98-20 _
4.98-4 MW9¢,3 ADECLNATION, 2000
MW90-4 0 25 50 100 ft
WA1974
» 51BMW51-96-1 MW51-96-19 MW90-5
o '
MW51-96-16 MW90-6 MW4oA 511 46A
/ /46 A-934VS .
MW51197714 © N MW46A-93/ Explanation
MWSI\%—IS (0] . , ,
Cations meq/l Anions
-30-150 1530
’ Na +Km\Cl J— .
potron K2 Stiff Diag showing scale
o MW51-98-5 — Cal| YHCO;3 gram g scale)
o Mg¥S0,
MW51495-17 <
MW46-94-16
Moraga Formation colluviumy/alluvium
SMA51-97-16 MW4696-10
504 H ) Orinda Formation ' fill
50E 3
51 Great Valley Group Screened in 2 formations
: ; Screened in more
Mi .
50 8 ixed Unit than 2 formations
P <
& © /pz51-92-3
MW51-00-1
© MW46-93-12
508 MW51-99-1 g f
MW51-92-2 See Figure A-1 for Key to Symbols
Figure A2.3-11. Bevalac Area Well Locations, Showing Stiff Diagrams.

A2.3-11BevalacStiff.ai
09/00



NN

[

Blackberry
Canyon Lot

cyeotron R 660

_—

Figure A2.3-12.

082

008

UC grid North

APPROXIMATE MEAN
DECLINATION, 2000

0 25 50 100 ft

SCALE

NOTES:

- Water levels in wells screened
significantly below the water table
are not used in contouring.

T See Figure A-1 for Key to Symbols I

Water Level Elevation Contour Map, Bevalac Area, Fourth Quarter Fiscal Year 1999.

Bevalac.ai
09/00



(sayoul) [rejurey

To) o To! o
I\ I3V = —
[
|
[
[
{
__
©
= [
............. |m
U ©
>
eDn [
............. —A >
k=
+—= C
© O
= =S
o I o © N
o o)) o)) Ios) foe)
~ © © © ©

(jsw anoqge 199))

uoIeAs|J J8Jempunols

00-unr

00-9°4

66-190

66-unr

66-0°4

86-100

86-unr

86-0°4

L6-190

Le-unr

,6-0°4

96-190

96-unft

96-0°4

G6-190

g6-unrt

S6-0°4

¥6-100

ve-unt

¥6-0°4

€6-100

09/00

Hydrographs - Module A.xls

Date

Figure A2.4-1. Hydrograph of Well MW51-96-16.




(sayoul) [rejurey

— Monthly Rainfall

—e— \Water Level

700

o
—
L
[
[
[
t
__
[
[
[
—_— T
N o o0 o
o o o o
© © © ©

(jsw anoqge 199))

uoIeAs|J J8Jempunols

00-unr

00-9°4

66-190

66-unr

66-0°4

86-100

86-unr

86-0°4

L6-190

Le-unr

,6-0°4

96-190

96-unft

96-0°4

G6-190

g6-unrt

S6-0°4

¥6-100

ve-unt

¥6-0°4

€6-100

09/00

Hydrographs - Module A.xls

Date

Figure A2.4-2. Hydrograph of Well MW51-96-17.




25

- 20

(sayoul) [rejurey

Lo o
—l -«

._./O—

—eo— \Water Level

— Monthly Rainfall

710

,
5 0
()] )]
© ©

(jsw anoqge 199))
uolIleAd|3 J8lempunols)

00-unr

00-9°4

66-190

66-unr

66-0°4

86-100

86-unr

86-0°4

L6-190

Le-unr

,6-0°4

96-190

96-unft

96-0°4

G6-190

g6-unrt

S6-0°4

¥6-100

ve-unt

¥6-0°4

€6-100

Date

09/00

Hydrographs - Module A.xls

Figure A2.4-3. Hydrograph of Well MW51-96-109.



25

(sayoul) [rejurey

—e— \Water Level

— Monthly Rainfall

710

Lo
[*2)
©

(jsw anoqge 199))
uolIleAd|3 J8lempunols)

00-unr

00-9°4

66-190

66-unr

66-0°4

86-100

86-unr

86-0°4

L6-190

Le-unr

,6-0°4

96-190

96-unft

96-0°4

G6-190

g6-unrt

S6-0°4

¥6-100

ve-unt

Date

09/00

Hydrographs - Module A.xls

Figure A2.4-4. Hydrograph of Well MW51B-93-18A.



(sayoul) [rejurey

Lo o Yo} o
(q\] (q\] — —
Il
f
[
[
[
: [
[
L
__
S _
(¥
............ |.m —
O ‘©
>
o X _
............ LNJ
T S
—= C
S O
= =
o o o o o o
— o N~ O Lo A
~ = © © © ©

(jsw anoqge 199))

uoIeAs|J J8Jempunols

00-unr

00-9°4

66-190

66-unr

66-0°4

86-100

86-unr

86-0°4

L6-190

Le-unr

,6-0°4

96-190

96-unft

96-0°4

G6-190

g6-unrt

S6-0°4

¥6-100

ve-unt

¥6-0°4

€6-100

09/00

Hydrographs - Module A.xls

Date

Figure A2.4-5. Hydrograph of Well MW51-97-3.
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Figure A2.4-6. Hydrograph of Well MW51-97-12.
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Figure A3.8-3. TPH and PAH Concentrations (mg/kg) Detected in Shallow Soil Samples Beneath
Final Soil Excavation, Former Building 51 Diesel UST (AOC 9-2).
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Figure A3.11-8. Concentrations of PCBs Detected in Soil Samples Collected in October 1999 (mg/kg), Test Pit 3.
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Figure A3.11-9. Plan View of Test Pit 5 With Concentrations of PCBs Detected (mg/kg) in Soil Samples.
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Figure A3.12-5. Cross Section K-K' Showing Soil Sampling Results, Former Cooling Towers Southeast of Building 51 (AOC 9-11).
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Figure A4.4-18. Concentrations of Halogenated VOCs (Excluding Freon Compounds, Chloroform, and Bromodichloromethane) in Selected
Wells Monitoring Building 71 Groundwater Solvent Plume (Building 71 Lobe).
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Gasoline UST, Concentrations of Organic Constituents.

Table A3.5-1 Soil Sampling Results (mg/kg), AOC 1-3: Building 71 Linear Accelerator
Cooling Unit, Concentrations of Organic Constituents.

Table A3.6-1 Soil Sampling Results (mg/kg), AOC 1-6: Building 71 Transformers,
Concentrations of Organic Constituents.

Table A3.7-1 Soil Sampling Results (mg/kg), AOC 1-10: Building 71 Room 003 Mercury
Release, Concentrations of Organic Constituents.

Table A3-8.1 Soil Sampling Results (mg/kg), AOC 9-2: Building 51 Former Diesel UST,
Concentrations of Organic Constituents.

Table A3.9-1 Soil Sampling Results (mg/kg), AOC 9-7: Building 51 Former Hazardous
Materials Storage Area, Concentrations of Organic Constituents.

Table A3.10-1  Soil Sampling Results (mg/kg), AOC 9-8: Sanitary Sewer Lines North and
West of Building 51 and 51B, Concentrations of Organic Constituents.

Table A3.11-1  SWMU 9-6 and AOC 9-9: Building 51 Sanitary Sewer and Drainage System,
Drainline and Sump Results for Organic Constituents.

Table A3.11-2  Soil Sampling Results (mg/kg), AOC 9-9: Building 51 Sanitary Sewer and
Drainage System, Concentrations of Organic Constituents.

Table A3.11-3  Product and Wipe Sampling Results for Organics, AOC 9-9: Building 51
Sanitary Sewer and Drainage System (Concentrations in mg/kg).

Table A3.12-1  Soil Sampling Results (mg/kg), AOC 9-11: Former Cooling Towers Southeast
of Building 51, Concentrations of Organic Constituents.

Table A3.13-1  Soil Sampling Results (mg/kg), AOC 9-12: Building 51 Former Equipment
Storage Area, Concentrations of Organic Constituents.
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Table A3.14-1

Soil Samples Collected for Investigation of Groundwater Plumes,

Concentrations of Organics and Fuels.

Table A4.3-1 LBNL Area 1 Groundwater Monitoring Well Results, Volatile Organic
Compounds — EPA Method 8260 (Concentrations in ug/L).

Table A4.3-2 Sampling Results from Temporary Groundwater Sampling Points — Bevalac
Area  Detected Volatile Organic Compounds — EPA Method 8260
(Concentrations in ug/L).

Table A4.5-1 Groundwater Monitoring Well Results, Concentrations of Total Petroleum
Hydrocarbons and Oil & Grease (All Concentrations in ug/L).

Table A4.5-2 Groundwater Monitoring Well Results, Semi-Volatile Organic Compounds
(Concentrations in ug/L).

Table A4.5-3 Polychlorinated Biphenyls (PCBs), Groundwater Monitoring Wells and
Temporary Groundwater Sampling Points (Concentrations in ug/L).

Table A4.5-4 Concentrations of Metals (All Concentrations in pg/L).

Table A4.6-1 Surface Water Sampling Results — Bevalac Area, Volatile Organic
Compounds in Water, EPA Method 8260.

Table A4.6-2 North Fork Strawberry Creek Surface Water Sampling Results, SVOCs, PCBs,
and Fuels (Concentrations in pg/L).

Table A4.6-3 Surface Water Sampling Results — Bevalac Area, Metals (Concentrations in
ug/L).

Table A4.6-4 LBNL Hydrauger Monitoring Results, Volatile Organic Compounds — EPA
Method 8260 (Concentrations in pg/L).

Table A4.6-5 Sampling Results from Subdrains, Catch Basins, Drainlines, and Weepholes —
Bevalac Area, Volatile Organic Compounds - EPA Method 8260
(Concentrations in ug/L).

Table A4.6-6 Water Sampling Results from Drains — Bevalac Area, Metals (Concentrations
in ug/L).

Table A4.6-7 Sediment Sampling Results — North Fork Strawberry Creek, Organics, PCBs,
and Fuels (Concentrations in mg/kg).

Table A4.6-8 Sediment Sampling Results — North Fork Strawberry Creek, Metals
(Concentrations in mg/kg).
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Table A1-1
Bevalac Area RCRA SWMUs, AOCs, and Other Investigation Areas

LBNL Unit Unit Name Current | Status Approval Date] Module Section or
Number Status RF1 Report Where
Unit is Described
Units Described In This Report Module Section
SWMU 941 B5% Vacuum Pump Room Wasta Oil Tank NFA B/25/1807 (DTSC, 1997) |A3A
S\WMU 9.4 B51 Vacuum Pump Room Sump and Collection Basiny NFI 83071998 (DTSC, 1808) (A3.2
SWMU 8.6 851 Motor Generator Roorm Filter Sump NFi 0/21/198% {DTSC, 1999) (A3.3
AOC 141 B46A Former Motor Pocl Gasoline UST NFA 5/8/1697 ({COB, 19976} [A3.4
AOQC 1-3 B71 Linear Accelerator Coaling Unit NFA 71511996 (DTSC, 19960} (A5
AQGC 1-6 B71 Transformears NFA B/25/1997 (DTSC, 1897) {A36
AQCC 1-9 B71 Groundwater Salvent and Fraon Plumes @ A4.3.1 and Ad.4.1
AQG 1-10 871 Reom 003 Mercury Release NFA 7/5(1995 {DTSC, 1988b) |A37
AQC 8-2 B51 Former Diesel UST NFA 7/15M1997 (COB, 1907h) |A3.B
AOC 9-7 B51 Formar Hazardous Materials Storage Area NFA 9/30/1998 (DTSC, 1998) |A2.8
AQC 9-8 Sanitary Sewers Narth and West of B51 NFA 2116/2 (DTSC, 2000a8) |A3.10
AOC 89-9 R51 Sanitary Sewer and Drainage System NFI 4{27/60 (DTSC, 2000d) (A1
AOC 8-11 Former Cocling Towers Southeast of Building 51 NFA 4/27/00 (DTSC, 2000c) [A3.12
AQC 9-12 B51/64 Former Temporary Equipment Storage Area NF1 9/30/1998 (DTSC, 1998) jA3.13
ADOC 9-13 B51/84 Groundwater Plume {a) Ad.4.2
AQC-SW-1 Site-Wide Contaminated Hydrauger Discharges (@) A4B.§
Units Described In Prior Reporis Report
S5wWMU 1-1 871 Laboratory Sumps and Halding Tanks NFA 4/6/1994 (DTSC, 18994a) |LBNL, 1952d
SWMU 1-2 B71 Former lor Exchange Calumn NFA 4/5/1984 (DTSC, 1884a) [LBNL, 1092d
SWMU 9-2 B&1 Former Mercury Sink Trap #1 NFA 9/14/1993 (DTSC, 1883b) (LBNL, 1882d
SWML 8-3 B51 Former Mercury Sink Trap #2 NFA 9/14/1993 (DTSC, 19930} [LBNL, 19982d
SWMU 8-5 B51 Waste Accumulation Area NFA 4/611994 (DTSC, 1994a} |LBNL, 1982d
SWMU 8-7 B51 Acid Dip Sink NFA 4/6/1894 (DTSC, 1994a) {LBNL, 1892d
SWML 9-8 B84 Former Wasle Accumulation Area NFA 4/6{1894 {DTSC, 1584a) (LBNL, 1992d
SWMU 151 890 (Formen Silver Recovery Unit NFA 4j6/1994 {DTSC, 1984a) |LBNL, 1992d
AOC 1-2 B71 Freon-113 Starage Tarnk NFA 4/6/1094 (DTSC, 1984a) (LBNL, 1892d
ADC 1-4 B71H Former Hazardous Matedals Storage Area NFA 4/6M994 (DTSC, 1904a) |LBNL, 19%2d
AQC 1-5 B71 {ormer Hazardous Materials Storage Area NFA 5/18/1995 (DTSC, 1985) {LBNL, 1992d & 1994
ADC 1-8 B82 Diesel AST NFA 4/6r1984 (DTSC, 1994a) |LBNL, 1992d
ADC 941 B51 Mercury Storage Room NFA 4/8/1994 (DTSC, 1584a) |LBNL, 1992d
AOC 8.3 B51 Transformers NFA 4/6/1984 (DTSC, 1894a) [LBNL, 1992d
ADC 9-4 851 Diesel AST NFA 4/6/1884 {DTSC, 1994a) {LBNL, 1982d
ADC 9.8 B64 Possible Solvent Spills NFA 4/6/1954 (DTSC, 1984a) |LBNL, 1992d
AOC 9-6 B64 Lead Siorage Area NFA 4/6/1994 (DTSC, 1894a) (LBNL, 1992d
ADC 9-10 BG4 Calch Basin NFA 7/5/1986 (DTSC, 1896b) |LBNL, 1985k
AQC 15-1 B55 Diesel UST NFA 4/611984 (DTSC, 1884a) () aNL, 1892d
{b) Bullllding 56 Construction Site LBNL., 19941
[(5]) Building 71 Utility Trench LBNL, 1995k

NFI = Mo Further Investigation Status. Unil will be included in the site wide risk assessment.
NFA = No Furlher Action Stalus, Unil hes bezn zpproved for exclusicn from zny addilional RCRA comective aclion pracess requirements.

() = NFA or NFI status is not applicable to groundwater AQCs.
(b) = Construction area where soil samples were collected during the RFI that was not designated a SWMU or AQC.

Note: Radiolagical SWMUs and AOGCs are not included in this table.
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Table A3-1

Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 | 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID | Depth ()| Date | Lab
SWMU 9-1: Building 51 Vacuum Pump Waste Oil Tank*
BS-SB51-96-1-1 1.0 Apr-96 | CLS| <5 13 360 0.38 <0.5 53 11 40 <5 <0.05 | <25 | 91 <0.5 <1 <4 43 66
BS-SB51-96-1-3 3.0 <5 14 160 0.29 <0.5 51 7.9 21 <5 0.058 | <25 | 67 <0.5 <1 <4 38 53
BS-SB51-96-1-5 5.0 <5 15 410 0.37 <0.5 66 25 24 <5 <0.05 | <25 | 81 <0.5 <1 <4 54 59
SWMU 9-4: Building 51 Vacuum Pump Room Sump and Collection Basin*
BS-SB51-96-3-1 1.0 Apr-96 | CLS| <5 1.0 310 0.42 <0.5 74 16 27 <5 <0.05 | <25 <0.5 <1 <4 54 89
BS-SB51-96-3-3 3.0 <5 14 320 0.36 <0.5 66 14 25 <5 <0.05 | <25 <0.5 <1 <4 43 81
BS-SB51-96-3-5 5.0 <5 12 440 0.44 <0.5 84 29 29 <5 <0.05 | <25 <0.5 <1 <4 58 82
BS-SB51-96-4-1 1.0 <5 8.5 240 0.39 <0.5 50 22 20 10 <0.05 | <25 [i <0.5 <1 <4 24 74
BS-SB51-96-4-3 3.0 <5 11 280 0.32 <0.5 29 <25]| 32 <5 <0.05 | <25 <0.5 <1 <4 22 47
BS-SB51-96-2A-1 1.0 May-96| BC | <5 13 729 | <0.14 | <05 | 121 21 26 <5 <0.05 | <25 <0.5 <1 <4 78 | 125
BS-SB51-96-2A-3 3.0 <5 7.0 391 | <0.14 | <0.5 | 103 16 34 10 <0.05 | <25 <0.5 <1 <4 46 99
BS-SB51-96-2A-5 5.0 <5 4.2 376 | <0.14 | <0.5 97 16 25 8.1 <0.05 | <25 <0.5 <1 <4 40 95
SWMU 9-6: Building 51 Motor Generator Room Filter Sump*

BS-SB51-96-6-4 4.0 Apr-96 | CLS| <5 0.65 120 0.41 <0.5 78 15 | 84 <5 <0.05 | <25 <0.5 <1 <4 53 50
BS-SB51-96-6-7 7.0 <5 4.2 130 0.8 <0.5 30 | 89 18 0.065 | <25 [ <0.5 <1 <4 74 | 190
BS-SB51-99-1-4 4.0 Jun-99 | BC | <10 4.8 287 1.1 <1 126 16 42 7.6 <0.2 <5 1.3 <2 <10 84 95
BS-SB51-99-1-6.9 6.9 <10 5.4 308 <1 <1 94 16 54 8.3 <0.2 <5 <1 <2 <10 58 90
BS-SB51-99-1-9.4 9.4 <10 12 483 1.2 <1 117 18 27 7.7 <0.2 <5 <1 <2 <10 94 97
BS-SB51-99-1-12.3 12.3 <10 8.8 428 1.1 <1 116 18 27 7.7 <0.2 <5 1.2 <2 <10 74 99
BS-SB51-99-1-15.5 15.5 <10 11 369 1.1 <1 108 19 26 7.2 <0.2 <5 1.3 <2 <10 84 97
BS-SB51-99-2-3.4 3.4 <10 13 258 <1 <1 81 12 37 <5 <0.2 <5 <1 <2 <10 61 58
BS-SB51-99-2-6.5 6.5 <10 2.9 255 1.1 <1 102 13 32 5.4 <0.2 <5 <1 <2 <10 68 78
BS-SB51-99-2-9.3 9.3 <10 16 455 1.2 <1 131 23 71 9.1 <0.2 <5 [:197{ 1.5 <2 <10 88 | 118
BS-SB51-99-2-12.2 12.2 <10 14 436 1.2 <1 110 18 38 7.6 <0.2 <5 125 1.2 <2 <10 97 99
BS-SB51-99-2-15.3 15.3 <10 12 380 1.1 <1 102 20 30 7.3 <0.2 <5 137 <1 <2 <10 82 | 100
BS-SB51-99-3-3.8 3.8 <10 3.0 163 <1 <1 65 12 27 5.5 <0.2 <5 74 1.1 <2 <10 45 56
BS-SB51-99-3-8 8.0 <10 12 342 1.1 <1 102 17 36 7.2 <0.2 <5 122 1.1 <2 <10 86 95
BS-SB51-99-3-9.3 9.3 <10 | 26 383 1.1 <1 | 117 19 | 40 | 7.2 <0.2 <5 |14 1.4 <2 <10 | 75| 94
BS-SB51-99-3-12.3 12.3 <10 11 433 <1 <1 97 17 28 7.2 <0.2 <5 <1 <2 <10 80 94
BS-SB51-99-3-15.2 15.2 <10 7.4 383 <1 <1 94 19 44 6.9 <0.2 <5 145 14 <2 <10 65 | 107
BS-SB51-99-4-3.3 3.3 <10 14 132 <1 <1 55 13 19 <5 <0.2 <5 44 <1 <2 <10 34 43
BS-SB51-99-4-6.5 6.5 <10 9.5 425 1.0 <1 113 19 50 7.6 <0.2 <5 132 15 <2 <10 87 | 100
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Table A3-1

Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab

BS-SB51-99-4-9.7 9.7 Jun-99 | BC | <10 11 372 1.1 <1 108 17 27 6.7 <0.2 <5 118 <1 <2 <10 96 89
BS-SB51-99-4-12.7 12.7 <10 11 428 1.2 <1 122 22 30 7.7 <0.2 <5 148 14 <2 <10 | 109| 115
BS-SB51-99-4-15.5 15.5 <10 13 3.9 1.1 <1 93 16 42 7.1 <0.2 <5 118 1.2 <2 <10 73 88
BS-SB51-99-5-4.3 4.3 <10 3.9 380 1.0 <1 76 11 27 5.5 <0.2 <5 101 <1 <2 <10 35 69
BS-SB51-99-5-8 8.0 <10 14 330 <1 <1 78 14 | 260 5.2 <0.2 <5 110 <1 <2 <10 44 84
BS-SB51-99-5-11 11 <10 13 358 <1 <1 84 13 24 6.0 <0.2 <5 109 <1 <2 <10 55 75
BS-SB51-99-5-14 14 <10 12 359 <1 <1 103 20 30 7.5 <0.2 <5 134 14 <2 <10 80 95
BS-SB51-99-5-17 17 <10 12 402 <1 <1 106 20 26 7.6 <0.2 <5 135 <1 <2 <10 84 99
BS-SB51-99-6-4 4.0 <10 4.0 111 <1 <1 67 17 67 29 0.76 <5 72 <1 <2 <10 58 72
BS-SB51-99-6-7 7.0 <10 12 112 <1 <2 85 19 32 5.9 <0.2 <5 125 <1 <2 <10 64 88
BS-SB51-99-6-10 10 <10 8.2 317 <1 <2 120 18 45 7.2 <0.2 <5 150 <1 <2 <10 64 | 105
BS-SB51-99-6-13 13 <10 11 390 <1 <2 102 20 38 7.2 <0.2 <5 138 <1 <2 <10 73 | 102
BS-SB51-99-6-16 16 <10 12 409 <1 <2 106 21 40 8.2 <0.2 <5 145 <1 <2 <10 78 | 109
BS-SB51-99-7-4.3 4.3 <10 4.6 269 1.2 <2 96 9.7 24 <10 <0.2 <5 95 <1 <2 <10 57 65
BS-SB51-99-7-6.5 6.5 <10 8.5 313 <1 <2 105 14 59 18 <0.2 <5 115 12 <2 <10 75 80
BS-SB51-99-7-9.7 9.7 <10 9.1 331 <1 <2 119 15 79 33 0.71 <5 120 22 <2 <10 | 100| 90
BS-SB51-99-7-12.4 12.4 <10 7.9 401 <1 <2 125 18 42 <10 <0.2 <5 149 8.9 <2 <10 88 97
BS-SB51-99-7-15.5 15.5 <10 13 385 <1 <2 117 19 28 <10 <0.2 <5 139 1.1 <2 <10 83 99
BS-SB51-99-8-7.1 7.1 <10 3.1 302 <1 <2 72 12 36 <10 <0.2 <5 108 <1 <2 <10 42 61
BS-SB51-99-8-10.1 10.1 <10 12 364 1.0 <2 114 18 46 <10 <0.2 <5 132 1.0 <2 <10 86 99
BS-SB51-99-8-13.1 13.1 <10 11 432 <1 <2 92 18 26 <10 <0.2 <5 124 <1 <2 <10 89 92
BS-SB51-99-8-16.1 16.1 <10 10 419 <1 <2 113 17 54 <10 <0.2 <5 134 <1 <2 <10 88 88
BS-SB51-99-9-4.1 4.1 <10 2.1 276 <1 <2 82 16 30 <10 <0.2 <5 146 <1 <2 <10 45 70
BS-SB51-99-9-7.1 7.1 <10 290 <1 <2 73 13 33 <10 <0.2 <5 111 <1 <2 <10 40 64
BS-SB51-99-9-10.1 10.1 <10 12 456 <1 <2 105 19 27 <10 <0.2 <5 129 <1 <2 <10 92 96
BS-SB51-99-9-13.1 13.1 <10 12 391 <1 <2 102 19 29 <10 <0.2 <5 142 14 <2 <10 99 | 104
BS-SB51-99-9-16.1 16.1 <10 7.5 441 1.0 <2 100 13 13 <10 <0.2 <5 118 1.1 <2 <10 58 89

AOC 1-1: Building 46 Former Motor Pool Gasoline Underground Storage Tank
BS-SB46A-96-1-35.5 35.5 Apr-96 | CLS| <5 11 99 <0.14 1.2 63 12 61 7.0 <0.05 | <25 | 75 <0.5 <1 <4 50 62
BS-SB46A-96-1-45 45 <5 17 50 <0.14 | 0.91 91 10 33 5.3 <0.05 | <25 | 61 <0.5 <1 <4 68 39
BS-SB46A-96-1-55 55 <5 16 44 <0.14 | 0.69 47 8.0 | 32 <5 <0.05 | <25 | 43 <0.5 <1 <4 51 38
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Table A3-1
Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 | 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID | Depth ()| Date | Lab
AOC 1-3: Building 71 Linear Accelerator Cooling Unit
BS71-93-B1-11.7 11.7 Apr-93 |LBNL| 4.1 | <0.03 75 | <0.004 [<0.009| 57 14 24 ] <0.04 | <0.0001 | <0.02 | 38 [<0.0001[<0.013|<0.099 | 60 86
BS71-93-B1-31.2 31.2 <0.01| 2.1 37 | <0.004 |<0.009| 68 20 14 | <0.04 | <0.0001 | <0.02 | 20 [<0.0001 |<0.013|<0.099 | 50 93
BS71-93-B1-50.6 50.6 <0.01| <0.03 37 | <0.004 |<0.009| 60 16 15 | <0.04 | <0.0001 | <0.02 | 16 [<0.0001 |<0.013|<0.099 | 53 45
BS71-93-B1-61.1 61.1 <0.03 43 | <0.004 |<0.009| 42 14 14 ] <0.04 | <0.0001 | <0.02| 16 [<0.0001|<0.013|<0.099| 48 93
BS71-93-B2-10.8 10.8 <0.03 41 | <0.004 |<0.009| 46 15 18 | <0.04 | <0.0001 | <0.02 | 16 [<0.0001|<0.013|<0.099 | 46 98
BS71-93-B2-21.2 21.2 <0.03 32 | <0.004 |<0.009| 45 15 19 | <0.04 | <0.0001 | <0.02| 16 |[<0.0001|<0.013|<0.099 | 29 55
BS71-93-B2-50.7 50.7 <0.03 53 | <0.004 |<0.009| 36 18 16 | <0.04 | <0.0001 | <0.02 | 16 |[<0.0001[<0.013|<0.099| 76 40
BS71-93-B2-70 70 e <0.03 | 140 | <0.004 |<0.009| 63 18 28 | <0.04 | <0.0001 | <0.02 | 23 [<0.0001|<0.013|<0.099 | 106 | 49
BS71-93-1-4.5 4.5 Sep-93| C 1.1 | <0.25 37 0.14 1.6 41 16 11 | <0.5 | <0.05 2.6 13 <0.5 <0.25 <2 37 47
BS71-93-1-14.5 14.5 1.6 0.99 71 0.22 1.4 42 15 12 | <0.5 | <0.05 2.8 22 <0.5 <0.25 <2 50 42
BS71-93-1-24.7 24.7 1.0 | <0.25 65 0.39 1.2 43 14 12 | <0.5 | <0.05 1.8 29 <0.5 <0.25 <2 46 37
BS71-93-1-35.0 35 <1l | <0.25 50 0.18 1.1 56 14 | 7.7 | <05 | <0.05 2.5 12 <0.5 <0.25 <2 44 45
BS71-93-1-44.9 44.9 1.3 | <0.25 86 0.13 0.88 72 11 29 | <05 0.35 1.9 84 <0.5 <0.25 <2 56 38
BS71-93-1-54.8 54.8 <1 3.9 68 0.34 0.19 11 39| 6.4 | 066 | <0.05 | 0.69 | 18 <0.5 <0.25 <2 24 17
BS71-93-1-64.0 64 <1 1.1 68 0.34 0.5 27 8.9 21 | <0.5 | <0.05 1.7 38 <0.5 <0.25 <2 36 31
BS71-93-2-10 10 Sep-93| C 25 | <0.25 26 0.48 1.1 29 12 17 | <0.5 | <0.05 2.4 15 <0.5 <0.25 <2 22 44
BS71-93-2-20 20 2.8 7.7 46 0.53 1.7 43 15 34 | <0.5 | <0.05 3.4 18 <0.5 <0.25 <2 44 62
BS71-93-2-30 30 3.1 0.30 49 0.45 1.7 56 20 35 | <0.5 | <0.05 3.3 22 <0.5 <0.25 <2 44 69
BS71-93-2-35.7 35.7 <1 0.33 72 0.49 1.1 46 15 74 | <05 | <0.05 2.2 44 <0.5 <0.25 <2 48 71
BS71-93-2-41 41 2.4 3.5 41 0.32 1.2 52 14 36 | <0.5 | <0.05 1.8 18 <0.5 <0.25 <2 34 59
BS71-93-2-50 50 <1 6.3 25 0.10 0.64 17 17 32 | <0.5 | <0.05 2.3 15 <0.5 <0.25 <2 44 46
BS71-93-2-60.6 60.6 1.2 3.5 46 0.16 0.52 36 19 37 | <0.5 | <0.05 1.9 24 <0.5 <0.25 <2 34 60
BS71-93-2-70 70 1.1 3.2 44 0.08 0.52 16 11 | 86 | <05 | <0.05 | 0.62 | 13 <0.5 <0.25 <2 25 27
BS71-93-2-80 80 <1l | <0.25 73 0.38 0.77 41 14 26 | <0.5 | <0.05 2.3 72 <0.5 <0.25 <2 37 50
BS71-94-1-4 4.0 May-94| BC | <5 1.7 172 <0.5 <0.5 68 17 31 5.3 <0.2 <25 | 56 <0.5 <1 <05 | 64 54
BS71-94-1-8.5 8.5 <5 1.8 133 <0.5 <0.5 69 18 27 6.3 <0.2 <25 | 60 <0.5 <1 <0.5 | 68 52
BS71-94-1-14.2 14.2 <5 3.4 141 0.5 <0.5 65 17 36 5.3 <0.2 <25 | 52 <0.5 <1 <0.5 | 68 58
BS71-94-1-23.7 23.7 <5 <0.5 103 <0.5 <0.5 24 24 25 | <25 <0.2 <25 | 27 <0.5 <1 <05 | 83 57
BS71-94-1-33.7 33.7 <5 0.75 74 <0.5 <0.5 43 20 28 2.8 <0.2 <25 | 32 <0.5 <1 <0.5 [105| 59
BS71-94-1-48.5 48.5 <5 1.2 98 <0.5 <0.5 55 15 13 | <25 <0.2 <25 | 25 <0.5 <1 0.51 | 78 54
AOC 1-10: Building 71 Room 003 Mercury Release**

SS71-003-1-3 X 3.0 Jan-95 | BC 0.66
SS71-003-1-3.5 X 3.5 9.5
SS71-003-2-2.5 X 2.5 8.7

Page 3

ModuleA Soil Metals
9/19/00




Table A3-1
Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
SS71-003-2-3 X 3.0 Jan-95 | BC
SS71-003-3-3 X 3.0 Feb-95
SS71-003-3-4 X 4.0
SS71-003-4-4 4.0
SS71-003-5-4.5 4.5 Mar-95 <0.2
SS71-003-5-5.25 5.25 <0.2
SS71-003-6-4.5 4.5 <0.2
SS71-003-6-5 5.0 <0.2
SS71S-1-4 4.0 Feb-95| BC <0.2
SS71S-2-5 5.0 <0.2
SS71S-3-6 6.0 <0.2
AOC 9-2: Building 51 Former Diesel Underground Storage Tanl
BS-MW51-95-17-11 11 Feb-96 | BC | <10 1.8 161 <1 <1 73 20 18 <5 <0.2 <5 28 1.1 <2 <10 77 54
BS-MW51-95-17-21 21 <10 8.1 144 <1 <1 93 16 28 5.8 <0.2 <5 111 1.3 <2 <10 52 76
BS-MW51-95-17-30.5 30.5 <10 9 185 <1 <1 153 15 34 6.6 0.63 <5 95 <1 <2 <10 63 75
AOC 9-7: Building 51 Former Hazardous Materials Storage Area
BS-SB51-96-13-2.5 2.5 Apr-96 | CLS| <5 0.45 76 0.28 <0.5 53 18 19 8.7 <0.05 | <25 | 57 <0.2 <1 <4 41 43
BS-SB51-96-13-5 5.0 <5 2.7 130 0.34 0.79 83 12 51 11 0.096 | <25 | 91 0.4 <1 <0.14 | 53 87
BS-SB51-96-13-11 11 <5 2.3 150 0.47 0.87 52 7.9 24 11 <0.05 | <25 | 36 0.7 <1 0.21 | 12 76
BS-SB51-96-13-15.5 15.5 <5 1.5 120 0.34 0.59 55 9.9 57 9.4 <0.05 | <25 | 55 0.98 <1 0.16 | 41 | 100
BS-SB51-96-13-20.5 20.5 <5 <0.2 200 0.36 0.89 47 11 18 11 <0.05 | <25 | 71 <0.2 <1 0.21 | 31 56
BS-SB51-96-14-2.5 2.5 <5 <0.2 100 0.36 15 84 16 71 14 <0.05 | <25 | 55 0.69 <1 <0.14 | 74 | 140
BS-SB51-96-14-6 6.0 <5 <0.2 80 0.25 0.87 62 16 47 9.3 <0.05 | <25 | 49 0.34 <1 <0.14 | 60 61
BS-SB51-96-14-10.5 10.5 <5 <0.2 110 0.31 0.5 64 12 36 9.1 0.053 | <25 | 82 <0.2 <1 <0.14 | 45 72
BS-SB51-96-14-16 16 <5 15 140 0.39 0.5 32 7.4 21 10 <0.05 | <25 | 30 0.49 <1 0.19 | 31 66
BS-SB51-96-14-20.5 20.5 <5 <0.2 210 0.46 1.6 72 12 46 14 <0.05 | <25 | 78 <0.2 <1 0.17 | 53 69
BS-SB51-96-15-3 3.0 <5 <0.2 88 0.3 1.1 71 14 62 11 <0.05 | <25 | 42 0.42 <1 <0.14 | 65 | 120
BS-SB51-96-15-5 5.0 <5 <0.2 82 0.24 0.74 59 14 32 8.6 <0.05 | <25 | 46 <0.2 <1 <0.14 | 53 56
AOC 9-8: Sanitary Sewers North and West of Building 51*

BS-MW51-96-16-8 8.0 Sep-96 | BC | <10 2.2 129 <1 <1 105 18 26 10 <0.2 <5 78 2.0 <2 <10 86 51
BS-MW51-96-16-19 19 <10 8.0 166 <1 <1 80 14 40 5.0 <0.2 <5 100 1.8 <2 <10 51 68
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Table A3-1
Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn

Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1

USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000

California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
BS-MW51-96-16-28.5 28.5 <10 5.6 262 <1 <1 40 8.0 25 6.6 <0.2 <5 43 1.8 <2 <10 39 64
BS-MW51-96-17-3.2 3.2 <10 2.3 134 <1 <1 52 14.0| 29 6.8 <0.2 <5 79 1.4 <2 <10 31 64
BS-MW51-96-17-13.5 13.5 <10 2.2 156 <1 <1 84 23.0| 27 <5 <0.2 <5 61 1.7 <2 <10 77 58
BS-MW51-96-17-23.5 23.5 Sep-96 | BC | <10 7.2 132 <1 <1 100 16.0| 33 <5 <0.2 <5 136 1.3 <2 <10 54 56
BS-MW51-96-17-33.2 33.2 <10 4.5 172 <1 <1 78 15.0 | 47 <5 <0.2 <5 87 1.2 <2 <10 53 69
BS-MW51-96-17-43 43 <20 13 298 <2 <2 107 17.0| 33 <10 <0.2 <10 | 129 2.9 <4 <20 79 93
BS-MW51-96-17-53 53 <20 | 95 319 <2 <2 116 21.0| 29 10 <0.2 | <10 [194] 3.2 <4 <20 | 64 | 118
SS-MW51-97-4-D1Comp May-97 | BC | <10 5.9 122 <1 <1 56 11 28 <5 <0.2 <5 <1 <2 <10 50 57
SS-MW51-97-4-D2Comp <10 5.1 130 <1 <1 59 12 40 <5 <0.2 <5 <1 <2 <10 46 60
SS-MW51-97-4-D3Comp <10 4.5 183 <1 <1 56 11 30 <5 <0.2 <5 <1 <2 <10 35 63
SS-MW51-97-4-DAComp <10 4.1 183 <1 <1 51 9.8 55 6.1 <0.2 <5 <1 <2 <10 31 71
SS-MW51-97-3-D1Comp Jun-97 | BC | <20 3.2 165 <2 <2 106 20 26 <10 <0.2 <10 <2 <4 <20 76 68
SS-MW51-97-3-D2Comp <20 2.7 142 <2 <2 107 22 25 <10 <0.2 <5 <2 <4 <20 88 60
SS-MW51-97-3-D3Comp <20 3.5 128 <2 <2 89 16 25 <10 <0.2 <5 <2 <4 <20 63 59
SS-MW51-97-3-D4Comp <10 3.5 128 <1 <1 61 11 19 <5 <0.2 <5 <1 <2 <10 55 55
SS-MW51-97-3-D5Comp <20 7.2 134 <2 <2 50 <10 | 20 <10 <0.2 <10 <2 <4 <20 45 59
SS-MW51-97-3-D6Comp <10 5.0 140 <1 <1 59 11 20 <5 <0.2 <5 <1 <2 <10 53 61
BS-MW51-97-12-0-20Comp 0-20 Sep-97 | BC | <10 4.4 139 <1 <1 76 15 24 5.3 <0.2 <5 <1 <2 <10 61 56
BS-MW51-97-12-20-35Comp 20-35 <10 3.1 144 <1 <1 90 18 26 7.4 <0.2 <5 <1 <2 <10 77 61
BS-MW51-97-12-35-45Comp 35-45 <10 4.8 131 <1 <1 102 18 32 <5 <0.2 <5 <1 <2 <10 71 63
BS-MW51-97-12-45-50Comp 45-50 <10 5.1 149 <1 <1 82 15 27 <5 <0.2 <5 <1 <2 <10 67 66
BS-MW51-97-14-0-17Comp 0-17 Sep-97 | BC | <10 3.5 135 <1 <1 85 18 23 <5 <0.2 <5 <1 <2 <10 68 53
BS-MW51-97-14-17-32Comp 17-32 <10 3.5 127 <1 <1 87 18 36 6.1 <0.2 <5 <1 <2 <10 75 75
BS-MW51-97-14-32-45Comp 32-45 <10 4.1 131 <1 <1 82 16 36 5.5 0.21 <5 <1 <2 <10 60 58
BS-MW51-97-14-45-58Comp 45-58 <10 7.5 165 <1 <1 72 12 35 7.1 <0.2 <5 <1 <2 <10 58 66
BS-MW51-97-14-58-70Comp 58-70 <10 10 178 <1 <1 58 15 57 11 <0.2 <5 <1 <2 <10 53 | 108
SS-51Sew-98-1-5.7 5.7 May-98 [LBNL|<0.05| 1.7 100 0.15 | 0.087 | 28.7 9.7 | 151 ] 45 <0.2 0.65 | 43.3| 0.13 | <0.05 | 0.12 [21.7] 20.3
SS-51Sew-98-2-5.2 5.2 <0.05| 1.7 93 0.16 | 0.073 | 24.3 7.29] 115| 33 <0.2 0.63 | 22.5| 0.087 | <0.05 | 0.102 |15.7| 22.5
SS-51Sew-98-3-5.8 5.8 <0.05| 1.6 14 0.15 0.07 | 29.3 8.89 | 8.99 | 5.08 <0.2 0.64 | 28.4| 0.14 | <0.05 0.1 |[21.9]| 17.7
AOC 9-9: Building 51 Sanitary Sewers and Drainage System**

BS-SB51-96-8-4 4.0 Apr-96 | CLS| <5 14 180 0.6 <0.5 | 110 12 23 <5 <0.05 | <25 | 81 <0.5 <1 <0.14 | 49 53
BS-SB51-96-8-6 6.0 <5 14 180 0.6 <0.5 96 11 22 <5 <0.05 | <25 | 90 <0.5 <1 <0.14 | 50 55
BS-SB51-96-9-4 4.0 <5 7.5 47 0.53 <0.5 | 120 12 <1 25 <0.05 | <25 | 72 <0.5 <1 <0.14 | 47 50
BS-SB51-96-9-6 6.0 <5 1.7 98 0.73 <0.5 73 14 23 <5 <0.05 | <25 | 94 <0.5 <1 <0.14 | 59 63
BS-SB51-96-10-4 4.0 <5 5.3 77 0.73 <0.5 92 17 31 10 <0.05 | <25 | 140 | <05 <1 <0.14 | 58 75
BS-SB51-96-10-6 6.0 <5 <0.2 120 0.68 <0.5 67 20 42 <5 <0.05 | <25 | 130 | <05 <1 <0.14 | 43 84
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Table A3-1
Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
BS-SB51-96-11-6 6.0 <5 4.9 140 0.54 <0.5 48 12 24 <5 <0.05 | <25 | 66 <0.5 <1 <0.14 | 38 51
BS-SB51-96-12-4 4.0 <5 13 220 0.32 <0.5 60 12 30 <5 <0.05 | <25 | 69 <0.5 <1 <0.14 | 61 59
BS-SB51-96-12-6 6.0 <5 10 120 0.25 <0.5 68 14 25 <5 <0.05 | <25 | 45 <0.5 <1 <0.14 | 44 62
BS-SB51-96-12-8 8.0 Apr-96 | CLS| <5 6.7 120 0.21 <0.5 64 12 30 12 <0.05 | <25 | 45 <0.5 <1 <0.14 | 34 59
BS-SB51-98-1-2.1 2.1 Feb-98 |LBNL| <0.2 1.9 106 <0.2 0.2 7 21 | 126 3.7 <0.2 0.35 | 489 0.25 <0.2 <0.2 [15.7| 17.2
BS-SB51-98-1-4 4.0 Jun-98 | BC | <10 5.3 227 <1 <1 86 15 32 <5 <0.2 <5 94 <0.5 <2 <10 58 67
BS-SB51-98-1-6 6.0 <10 1.9 212 <1 <1 84 13 32 <5 <0.2 <5 95 <0.5 <2 <10 51 62
BS-SB51-98-2-2 2.0 Feb-98 |LBNL| <0.2 | 0.71 | 575 <0.2 <0.2 | 16.5 0.92] 26.1] 73.9 <0.2 0.47 | 25.7| <0.2 <0.2 <0.2 [11.6| 86.4
BS-SB51-98-2-5 5.0 Jun-98 | BC | <10 <1 64 <1 <1 80 22 8 <5 <0.2 <5 32 <0.5 <2 <10 30 66
BS-SB51-98-2-6.5 6.5 <10 <1 81 <1 <1 65 22 6.5 <5 <0.2 <5 47 <0.5 <2 <10 37 67
BS-SB51-98-3-2.4 2.4 Feb-98 |LBNL| <0.2 2.2 94.9 <0.2 <0.2 | 225 33 | 11.7] 4.7 <0.2 048 | 24.1| 0.63 0.47 <0.2 [14.4| 194
BS-SB51-98-3-3.4 3.4 <0.2 | 0.52 113 <0.2 <0.2 8.8 221138 26 <0.2 <0.2 | 23.8| <0.2 <0.2 <0.2 |16.7] 24
BS-SB51-98-3-4 4.0 Jun-98 | BC | <10 6.0 188 <1 <1 77 15 34 <5 <0.2 <5 81 <0.5 <2 <10 60 70
BS-SB51-98-3-6 6.0 <10 6.5 254 <1 2.5 76 16 38 <5 <0.2 <5 90 <0.5 <2 <10 61 71
BS-SB51-98-4-4 4.0 <10 5.6 256 <1 <1 144 13 29 <5 <0.2 <5 79 <0.5 <2 <10 54 58
BS-SB51-98-4-6 6.0 <10 3.2 218 <1 <1 81 13 32 <5 <0.2 <5 88 <0.5 <2 <10 51 56
BS-SB51-98-5-3 3.0 Feb-98 |LBNL| <0.2 1.1 114 <0.2 <0.2 | 234 22 | 1.7 4.0 <0.2 <0.2 | 19.2| 0.81 <0.2 <0.2 [12.7| 17.8
BS-SB51-98-5-4 4.0 Jun-98 | BC | <10 11.0 219 <1 <1 86 16 37 5.3 <0.2 <5 86 <0.5 <2 <10 62 70
BS-SB51-98-5-6 6.0 <10 8.5 223 <1 <1 72 14 40 <5 <0.2 <5 84 <0.5 <2 <10 50 64
BS-SB51-98-6-2.3 2.3 Feb-98 |LBNL| <0.2 1.7 129 <0.2 <0.2 | 25.8 1.2 ] 9.9 4.5 <0.2 <0.2 | 27.3| 0.45 <0.2 <0.2 [17.1| 20.1
BS-SB51-98-6-4 4.0 Jun-98 | BC | <10 3.9 184 <1 <1 96 13 34 <5 <0.2 <5 82 <0.5 <2 <10 57 68
BS-SB51-98-6-6 6.0 <10 2.3 196 <1 <1 82 12 28 <5 <0.2 <5 89 <0.5 <2 <10 49 57
BS-SB51-98-7-2.3 2.3 Feb-98 |LBNL| <0.2 1.1 64.5 <0.2 <0.2 | 21.2 38 | 44 2.8 <0.2 <0.2 | 8.0 <0.2 <0.2 <0.2 [13.0f 19.1
BS-SB51-98-7-3 3.0 <0.2 1.1 85.6 <0.2 <0.2 | 39.3 21 | 9.3 4.8 <0.2 <0.2 | 13.9] <0.2 <0.2 <0.2 |[16.4| 22.3
BS-SB51-98-7-2 2.0 Jun-98 | BC | <10 6.1 193 <1 <1 78 14 34 <5 0.89 <5 85 <0.5 <2 <10 56 68
BS-SB51-98-7-4 4.0 <10 5.8 299 <1 <1 67 14 30 <5 <0.2 <5 81 <0.5 <2 <10 56 59
BS-SB51-98-7-5 5.0 <10 10.0 358 <1 <1 69 12 24 6.6 <0.2 <5 72 <0.5 <2 <10 38 61
BS-SB51-98-8-1.8 1.8 Feb-98 [LBNL| <0.2 | 0.99 195 <0.2 0.3 18.1 29| 2.9 1.8 <0.2 0.33 | 6.3 <0.2 <0.2 <0.2 [12.1| 16.8
BS-SB51-98-8-5 5.0 Jun-98 | BC | <10 <1 83 <1 <1 104 20 14 <5 <0.2 <5 35 <0.5 <2 <10 69 64
BS-SB51-98-8-6.5 6.5 Jun-98 | BC | <10 1.2 87 <1 <1 91 14 10 <5 <0.2 <5 28 <0.5 <2 <10 | 118| 51
BS-SB51-98-9-2.6 2.6 Feb-98 |LBNL| <0.2 3.9 94.5 <0.2 <0.2 | 12.9 3.2 11 18.6 <0.2 <0.2 | 18.1| 0.26 <0.2 <0.2 [21.3| 264
BS-SB51-98-9-3.6 3.6 <0.2 3.2 143 <0.2 <0.2 5.7 33| 45 6.3 <0.2 <0.2 | 8.9 <0.2 <0.2 <0.2 [11.2| 25.7
BS-SB51-98-9-4 4.0 Jun-98 | BC | <10 <1 67 <1 <1 77 20 10 <5 <0.2 <5 22 <0.5 <2 <10 72 63
BS-SB51-98-9-6 6.0 <10 11 77 <1 <1 86 20 10 <5 <0.2 <5 22 <0.5 <2 <10 72 64
SS-51MRPit-96-1-3 3.0 Mar-96 | BC <0.2
SS-51MRPit-96-2-2 2.0 0.82
SS-51MRPit-96-4-4.5 4.5 Mar-96 | BC <0.2
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Table A3-1
Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
SS-51MRPit-96-5-4.2 4.2 Mar-96 | BC <0.2
SS-51MRPit-6-2 2.0 Apr-96 | CLS 0.23
SS-51MRP2-Prod Nov-96 | BC <0.2
SS51MRPit3-98-1-4 4.0 Jul-98 | BC | <10 2.2 156 <1 <1 66 12 41 8.3 <0.2 <5 93 <1 <2 <10 41 62
SS51MRPit3-98-2-4 4.0 <10 5.4 221 <1 <1 33 7.5 23 9.3 <0.2 <5 43 <1 <2 <10 29 40
SS51MRPit3-98-3-6 6.0 <10 1.2 271 <1 <1 50 11 32 5.0 <0.2 <5 85 <1 <2 <10 31 55
SS-51MRPit3-98-4-3.5 3.5 <10 4.5 256 <1 <1 83 13 44 9.4 <0.2 <5 90 <1 <2 <10 51 72
SS-51MRPit3-98-5-4 4.0 <10 10.0 178 <1 <1 73 14 45 12 <0.2 <5 83 <1 <2 <10 52 77
SS-51MRPit3-98-6-6.3 6.3 <10 9.7 248 <1 <1 113 | 0.1 | 16 40 14 <0.2 <5 116 1.4 <2 <10 82 81
SS-51MRPit3-98-7-5.8 5.8 <10 7.2 272 <1 <1 95 16 46 10 <0.2 <5 103 <1 <2 <10 64 84
SS-51MRPit3-98-8-7.5 7.5 <10 2.2 184 <1 <1 72 15 37 7.0 <0.2 <5 86 <1 <2 <10 57 68
SS-51MRPit3-98-9-3 3.0 <10 5.2 146 <1 <1 74 13 53 8.8 <0.2 <5 79 <1 <2 <10 51 73
SS-51MRPit3-98-10-3 3.0 <10 4.3 195 <1 <1 75 13 39 10 <0.2 <5 82 <1 <2 <10 42 66
SS-51MRP3-99-W1A-2.3 2.3 Oct-99 | BC <0.2
SS-51MRP3-99-W1B-2.3 2.3 <0.2
SS-51MRP3-99-W2A-3.0 3.0 <0.2
SS-51MRP3-99-W2B-3.0 3.0 <0.2
SS-51MRP3-99-W3A-1.5 1.5 <0.2
SS-51MRP3-99-W4A-4.3 4.3 <0.2
SS-51MRP3-99-W5A-1.5 1.5 <0.2
SS-51MRP3-99-W5B-1.5 1.5 <0.2
SS-51MRP3-99-W6A-4.5 4.5 <0.2
SS-51MRP3-99-W6B-4.5 4.5 <0.2
SS-51MRP3-99-W7A-4.0 4.0 <0.2
SS-51MRP3-99-W8A-4.5 4.5 <0.2
SS-51MRP3-99-W8B-4.5 4.5 <0.2
SS-51MRP3-99-W10A-5.5 5.5 <0.2
SS-51MRP3-99-W10B-6.5 6.5 <0.2
SS-51MRP3-99-W11A-4.0 4.0 <0.2
SS-51MRP3-99-W11B-4.0 4.0 <0.2
SS-51MRP3-99-W12A-1.8 1.8 <0.2
SS-51MRP3-99-W12B-1.8 1.8 <0.2
SS-51MRP3-99-W13A-4.5 4.5 <0.2
SS-51MRP3-99-W13B-4.5 4.5 <0.2
SS-51MRP3-99-W14A-4.0 4.0 <0.2
SS-51MRP3-99-W14B-4.0 4.0 <0.2
SS-51MRP3-99-W15A-2.0 2.0 <0.2
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Table A3-1

Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
SS-51MRP3-99-W15B-2.0 2.0 <0.2
SS-51MRP3-99-W16A-4.5 4.5 <0.2
SS-51MRP3-99-W16B-4.5 4.5 <0.2
SS-51MRP3-99-W17A-3.0 3.0 Oct-99 | BC <0.2
SS-51MRP3-99-W17B-3.0 3.0 <0.2
SS-51MRP3-99-W18A-4.5 4.5 <0.2
SS-51MRP3-99-W18B-4.5 4.5 <0.2
SS-51MRP3-99-W19A-4.5 4.5 <0.2
SS-51MRP3-99-W19B-4.5 4.5 <0.2
SS-51MRP3-99-W20A-4.8 4.8 <0.2
SS-51MRP3-99-W20B-4.8 4.8 <0.2
SS-51MRP3-99-W21A-3.5 3.5 <0.2
SS-51MRP3-99-W21B-3.5 3.5 <0.2
SS-51MRP3-99-F1-6.5 6.5 <0.2
SS-51MRP3-99-F1-7.3 7.3 <0.2
SS-51MRP3-99-F2-6.5 6.5 <0.2
SS-51MRP3-99-F2-8.5 8.5 <0.2
SS-51MRP3-99-F3-6.8 6.8 <0.2
SS-51MRP3-99-F3-8.2 8.2 <0.2
SS-51MRP3-99-F4-6.6 6.6 <0.2
SS-51MRP3-99-F4-8.2 8.2 <0.2
SS-51MRP3-99-F5-6.5 6.5 <0.2
SS-51MRP3-99-F5-8.0 8.0 <0.2
SS-51MRP3-99-FW9-4.0 4.0 <0.2
SS-51MRP5-99-F1-6.5 6.5 <0.2
SS-51MRP5-99-F1-8.0 8.0 <0.2
SS-51MRP5-99-F2-6.5 6.5 <0.2
SS-51MRP5-99-F2-7.8 7.8 <0.2
SS-51MRP5-99-F3-6.5 6.5 <0.2
SS-51MRP5-99-F3-7.8 7.8 <0.2
SS-51MRP5-99-W1A-4.8 4.8 <0.2
SS-51MRP5-99-W1B-4.8 4.8 <0.2
SS-51MRP5-99-W2A-4.8 4.8 <0.2
SS-51MRP5-99-W2B-4.8 4.8 <0.2
SS-51MRP5-99-W3A-4.8 4.8 <0.2
SS-51MRP5-99-W3B-4.8 4.8 <0.2
SS-51MRP5-99-W4A-4.9 4.9 <0.2
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Table A3-1

Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
SS-51MRP5-99-W4B-4.9 4.9 <0.2
SS-51MRP5-99-W5A-4.5 4.5 <0.2
SS-51MRP5-99-W5B-4.5 4.5 <0.2
SS-51MRP5-99-W6A-4.5 4.5 Oct-99 | BC <0.2
SS-51MRP5-99-W6B-4.5 4.5 <0.2
SS-51MRP5-99-W7A-4.5 4.5 <0.2
SS-51MRP5-99-W7B-4.5 4.5 <0.2
SS-51MRP5-99-FW8A-5.0 5.0 <0.2
SS-51MRP5-99-FW8B-6.2 6.2 <0.2
AOC 9-11: Former Cooling Towers Southeast of Building 51*
BS-SB51-96-19-1 1.0 Apr-96 | CLS| <5 11 130 0.39 1.6 14 18 12 0.061 | <25 | 59 0.29 <1 <4 51 51
BS-SB51-96-19-3 3.0 <5 3.1 160 0.39 1.8 13 21 15 <0.05 | <25 | 68 <0.2 <1 <4 58 54
BS-SB51-96-19-5 5.0 <5 3.9 160 0.36 1.6 18 18 12 <0.05 | <25 | 74 0.52 <1 <4 63 48
BS-SB51-96-20-1 1.0 <5 4.8 150 0.38 1.6 [:270 12 22 16 <0.05 | <25 | 69 <0.2 <1 <4 49 56
BS-SB51-96-22-0.8 0.8 <5 3 37 0.23 <0.5 49 8 25 4.6 0.060 | <25 | 32 <0.2 <1 <4 37 46
BS-SB51-96-22-5 5.0 <5 2.6 35 0.20 <0.5 38 6.2 32 5.9 <0.05 | <25 | 27 <0.2 <1 <4 31 58
BS-SB51-96-20A-1.1 1.1 Sep-96 | BC <0.2
BS-SB51-96-20A-2.1 2.1 <1.0
BS-SB51-96-20R-1.5 15 Feb-00 | BC 66
BS-SB51-96-20R-5.4 5.4 99
BS-SB51-00-1-3.3 3.3 Feb-00 | BC 4.0
BS-SB51-00-1-6 6.0 1.0
BS-SB51-00-1-10.1 10.1 <1
BS-SB51-00-1-15 15 <1
BS-SB51-00-1-20.1 20.1 <1
BS-SB51-00-4-3 3.0 3.0
BS-SB51-00-4-6 6.0 1.0
BS-MW51-00-1-1 1.0 Feb-00 | BC 75
BS-MW51-00-1-5 5.0 91
AOC 9-12: Building 51/64 Former Equipment Storage Area*
BS51B-93-18A-4.4 4.4 Apr-94 | BC | <5 1.6 96 <0.5 <0.5 63 16 22 7.7 0.76 <25 | 32 <0.5 <1 <5 51 60
BS51B-93-18A-9 9.0 <5 6.9 118 0.52 <0.5 64 14 36 6.8 <0.2 <25 | 92 <0.5 <1 <5 50 79
BS51B-93-18A-14 14 <5 7.3 226 0.59 <0.5 76 16 60 7.3 <0.2 <25 | 99 <0.5 <1 <5 60 96
BS51B-93-18A-19 19 <5 7.6 270 0.67 <0.5 82 17 36 7.8 <0.2 <2.5 | 105 0.54 <1 <5 67 97
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Table A3-1

Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 69.4] 16.1 0.4 7.4 1119.8] 5.6 1.8 7.6 |74.3]106.1
USEPA Region 9 PRGs | 31 0.39 | 5400 150 37 210 | 30 | 4700 2900 | 400 23 390 |1600| 390 390 6.3 | 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
BS51B-93-18A-24 24 <5 7.1 230 0.6 <0.5 76 15 47 7.2 <0.2 <25 | 95 0.62 <1 <5 62 88
BS51B-93-18A-29.3 29.3 <5 5.7 231 0.58 <0.5 80 15 69 6.9 <0.2 <25 | 97 <0.5 <1 <5 61 75
BS51B-93-18A-34 34 <5 3.0 248 0.51 <0.5 56 8.9 32 7.5 <0.2 <25 | 64 <0.5 <1 <5 34 60
BS51B-93-18A-39 39 <5 4.3 232 0.58 <0.5 72 12 35 6.8 <0.2 <25 | 77 <0.5 <1 <5 53 71
BS51B-93-18A-41 41 Apr-94 | BC | <5 5.4 211 0.51 <0.5 65 12 | 105 5.9 <0.2 <25 | 74 <0.5 <1 <5 48 | 103
BS-SB51-96-23-0.8 0.8 Apr-96 | CLS| <6 10 170 0.77 1.3 64 17 20 12 <0.05 | <25 | 53 <0.5 <1 <4 43 60
BS-SB51-96-23-2.8 2.8 <6 11 150 0.55 1.1 49 7.6 22 7.9 <0.05 | <25 | 49 <0.5 <1 <4 46 49
BS-SB51-96-23-3.9 3.9 <6 7.0 170 0.8 1.0 66 8.8 20 7.4 0.065 | <25 | 44 <0.5 <1 <4 45 48
BS-SB51-96-24-1.5 15 <6 6.9 140 0.55 1.6 55 13 29 43 <0.05 | <25 | 82 <0.5 <1 <4 45 69
BS-SB51-96-24-3.5 3.5 <6 8.2 130 0.51 15 49 9.2 68 12 <0.05 | <25 | 55 <0.5 <1 <4 44 90
BS-SB51-96-24-4.5 4.5 <6 2.8 80 0.54 0.83 37 6.1 24 10 <0.05 | <25 | 37 <0.5 <1 <4 32 49
BS-SB51-96-25-2 2.0 <6 9.2 80 0.69 14 73 19 26 8.8 <0.05 | <25 | 75 <0.5 <1 <4 58 53
BS-SB51-96-25-4 4.0 <6 16 180 1.0 1.2 46 9.9 | 51 |49 0.052 [ <25 | 57 | <05 <1 <4 41 | 100
BS-SB51-96-25-5 5.0 <6 13 160 0.57 1.7 59 14 45 0.09 <25 | 89 <0.5 <1 <4 45 77
BS-SB51-96-26-3.5 3.5 <6 <0.2 150 0.79 25 82 11 48 14 <0.05 | <25 | 81 <0.5 <1 <4 53 81
BS-SB51-96-26-5 5.0 <6 <0.2 110 0.66 2.3 69 13 39 14 <0.05 | <25 | 91 <0.5 <1 <4 50 82
BS-SB51-96-27-1 1.0 Oct-96 | CLS| <10 | <0.5 <5 0.74 <1 210 |<0.1| 9.0 28 <10 0.037 <5 55 <0.5 <25 <25 32 53
BS-SB51-96-27-15.3 15.3 <10 2.2 <5 <0.5 <1 27 |<0.1]| 7.8 28 <10 0.023 <5 36 1.4 <25 <25 35 63
BS-SB51-96-27-20.5 20.5 <10 4.0 <5 <0.5 <1 58 [<0.1| 10 34 <10 0.026 <5 62 <0.5 <25 <25 54 84
BS-SB51-96-27-25.3 25.3 <10 4.1 <5 <0.5 <1 54 |<0.1| 14 55 <10 0.051 <5 74 <0.5 <25 <25 47 92
BS-SB51-96-28-1.5 15 <0.9 <1 96 0.51 <1 42 |<0.2| 15.0| 23 <5 <0.2 <4 70 <1 <0.4 <1 33 45
BS-SB51-96-28-5 5.0 <0.9 3.8 250 0.57 <1 26 |<0.1| 9.7 30 390 <0.2 <4 52 <1 <0.4 <1 23 69
BS-SB51-96-28-15 15 <0.9 1.6 190 0.68 <1 26 |<0.1]| 12.0] 33 <5 <0.2 <4 63 <1 <0.4 <1 28 67
BS-SB51-96-28-24 24 <0.9 3.7 130 <0.5 <1 53 |<1.0| 150 37 <5 <0.2 <4 68 <1 <0.4 <1 47 73
BS-SB64-98-10-1-19.1 19.1 May-98| BC | <5 5.7 252 0.98 <0.5 56 9.5 43 5.7 <0.2 <25 | 56 <0.5 <1 <5 49 81
BS-SB64-98-11-1-20.5 20.5 <5 15 215 0.92 <0.5 58 12 44 6.9 <0.2 <25 | 73 <0.5 <1 <5 47 80
BS-SB64-98-12-1-19.5 19.5 <5 4 221 0.96 <0.5 59 12 44 6.5 <0.2 <25 | 68 <0.5 <1 <5 55 80
BS-SB64-98-13-3.3-19.5 19.5 <5 15 250 0.95 <0.5 60 13 57 7.4 <0.2 <25 | 67 <0.5 <1 <5 55 81
BS-SB64-98-14-5-18.5 18.5 <5 3.9 233 0.92 <0.5 53 11 | 116 6.4 <0.2 <25 | 61 <0.5 <1 <5 47 | 103
BS-SB64-98-15-4.5-20.2 20.2 <5 5.6 252 0.94 <0.5 58 11 53 6.6 <0.2 <25 | 66 <0.5 <1 <5 48 80
BS-SB64-98-17-5 5.0 Dec-98 | BC | <5 4.8 176 <0.5 <0.5 72 16 40 12 <0.2 <25 | 95 <0.5 <1 <5 56 91
BS-MW64-98-19Comp Feb-99 | BC | <5 4.6 256 <1 1.2 51 12 38 6.9 <0.2 <5 74 <1 <2 <10 41 75
BS-MW64-98-20Comp May-99| BC | <5 11 232 <1 <1 60 12 37 5.6 <0.2 <5 67 <1 <2 <10 54 76
AOC 1-9: Building 71 Groundwater Solvent and Freon Plume

BS-MW71-97-23-19.3 19.3 Sep-97 | BC | <10 3 84 <1 <1 135 [<0.1| 20 31 <5 <0.2 <5 200 <1 <2 <10 65 49
BS-MW?71-97-23-24.2 24.2 <10 3.8 80 <1 <1 207 |<0.1| 28 39 <5 <0.2 <5 309 <1 <2 <10 76 51
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Table A3-1
Soil Sampling Results
Metals
(Concentrations in mg/kg)

Sb As Ba Be Cd Cr |CrVI| Co Cu Pb Hg Mo Ni Se Ag Tl V Zn
Maximum Background Concentrations| 5.5 19.1 | 323.6 1.0 2.7 99.6 2221 694 | 16.1 0.4 7.4 1119.8 5.6 1.8 76 |74.3]106.1
USEPA Region 9 PRGs 31 0.39 5400 150 37 210 | 30 | 4700] 2900 400 23 390 | 1600 390 390 6.3 550 | 23000
California Modified PRGs 9 0.2 150
Sample ID Depth (ft) | Date | Lab
BS-MW71-97-23-29.1 29.1 <10 1.8 61 <1 <1 71 23 19 <5 <0.2 <5 40 <1 <2 <10 60 54
BS-MW71-97-23-34.1 34.1 <10 3.1 125 <1 <1 79 20 23 <5 <0.2 <5 49 <1 <2 <10 82 58
BS-MW71-97-23-39.5 39.5 <10 3.3 151 <1 <1 91 21 22 7.9 <0.2 <5 57 <1 <2 <10 86 53
BS-MW71-97-23-44.3 44.3 Sep-97 | BC | <10 6.2 107 <1 <1 74 14 27 5.1 <0.2 <5 111 <1 <2 <10 52 56
BS-MW71-97-23-49.3 49.3 <10 5.9 150 <1 <1 59 14 35 <5 <0.2 <5 94 <1 <2 <10 53 60
BS-MW71-97-23-53.8 53.8 <10 6.2 161 <1 <1 74 20 44 5.3 <0.2 <5 113 <1 <2 <10 53 68
BS-MW71-97-23-58.5 58.5 <10 7.7 115 <1 <1 106 14 28 <5 0.22 <5 100 <1 <2 <10 73 50
BS-MW71B-98-13Comp Sep-98 | BC | <10 3.6 112 1.2 <2 95 16 24 9 <0.2 <5 105 <2 <2 <10 77 51
BS-MWA46A-98-11-Comp Oct-98 | BC | <10 5.3 98 <1 <1 93 15 23 7.4 <0.2 <5 96 <25 <2 <10 67 50
BS-MWA46A-98-11-Comp2 <10 19 218 1.1 <25 64 14 38 11 <0.2 <125| 92 <1 <2 <10 62 77
BS-MW71B-99-3-Comp Jul-99 | BC | <5 6.7 154 0.66 <0.5 67 14 26 4.4 <0.2 <2.5 | 106 0.56 <1 <5 53 50
AOC 9-13: Building 51/64 Groundwater Solvent Plume
BS-MW64-97-1-4.7 4.7 May-97] BC | <10 13.0 259 <1 <1 66 13 41 7.0 <0.2 <5 95 <1 <2 <10 47 78
BS-MW64-97-2-5.5 5.5 May-97] BC | <20 3.1 99 <2 <2 76 23 40 <10 <0.2 <10 37 <2 <4 <20 87 83
BS-MW51-97-15-0-17Comp 0-17 Sep-97|] BC | <10 2.6 93 <1 <1 77 21 33 <5 <0.2 <5 48 <1 <2 <10 65 63
BS-MW51-97-15-17-30Comp 17-30 <10 2.6 108 <1 <1 80 22 26 <5 <0.2 <5 48 <1 <2 <10 67 61
BS-MW51-97-15-30-45Comp 30-45 <10 4.3 113 <1 <1 108 19 31 5.2 <0.2 <5 94 <1 <2 <10 71 61
BS-MW51-97-15-45-60Comp 45-60 <10 3.9 112 <1 <1 72 14 21 <5 <0.2 <5 42 <1 <2 <10 63 56
BS-MW51-97-15-60-80Comp 60-80 <10 4.4 110 <1 <1 73 14 39 <5 <0.2 <5 41 <1 <2 <10 60 63
BS-MW51-97-15-90-108Comp| 90-108 <10 4.0 117 <1 <1 64 13 23 <5 <0.2 <5 58 <1 <2 <10 47 52
BS-MW56-98-2-3.3-19.1 19.1 Apr-98 | BC | <10 6.1 245 <1 <2 56 14 49 6.1 <0.2 <5 74 <2 <2 <10 38 100
BS-MW56-98-2-29.5-53.8 53.8 <10 5.4 562 <1 <2 65 15 64 <5 <0.2 <5 82 <2 <2 <10 56 83
BS-MW51-98-5-9.3-19.5 19.5 May-98| BC | <10 6.1 158 <1 <2 84 18 34 <5 <0.2 <5 80 <1 <2 <10 68 78
BS-MW51-98-5-29.5-49.5 49.5 <10 5.5 188 <1 <2 80 16 35 5.2 <0.2 <5 80 <1 <2 <10 53 68
BS-MW63-98-18Comp Sep-98 | BC | <10 3.8 206 1.1 <2 83 14 30 10 <0.2 <5 93 <2 <2 <10 68 68
Building 51L Solvent Contaminated Groundwater

BS-SB51L-99-1-Compl Sep-99 | BC | <10 5.0 123 <1 <1 43 12 26 6.9 <0.2 <5 51 <1 <2 <10 47 64
BS-SB51L-99-1-Comp2 <10 13.0 104 <1 <1 21 11 34 9.6 <0.2 <5 33 <1 <2 <10 21 62
BC = Analysis by BC Laboratories = Not analyzed
C = Analysis by Chromalab = Concentration above background and PRG
CLS = Analysis by California Laboratory Services = Not detected above reporting limit

LBNL = Analysis by Lawrence Berkeley National Laboratory
*Metal is a Contaminant of Potential Concern
X = Sample location has been excavated **Mercury is a Contaminant of Potential Concern

ModuleA Soil Metals
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Table A3-2

Sludge and Sediment Sampling Results for Metals
(Concentrations in mg/kg)

Date
Boring/Sample ID Sampled Sb As Ba Be Cd Cr Ccivl Co Cu b Hg Mo Ni Se Ag T v Iin
AOC 9-9: Building 51 Sanitary Sewer and Drainage System*
Test Pit 2
|ss-51MAP2-SIudge [ marge | <4 | 59 | 118 | <15 | 65 | 1310 | [ 91 [ 200 ] 32 | a3 | 18 37 950 | 56 | <14 | 46 | 736
Discharge Sump Sludge Samples
55-MRDS-1 & -2 May-96 4.1
55-5105-99-1 May-99 | <50 19 &56 <5 2 1100 37 680 | 775 28 <25 | 208 14 <10 | <50 |- 170 | 2450
55-5108-99-1 May-99 | <0 3.6 131 <1 a5 210 7.5 548 138 30 <5 40 2.9 <2 <10 Ell 472
Filter Sump Sludge Samples
55-51MRFS-1 & -2 May-96 105
55-51F5-09-1 May-99 | <0 42 85 <] 8.7 305 2.3 | 1400 | 301 450 <5 7 2.9 2.4 <10 46 369
= Not analyzed
<5 = Not detected (reperiing #mit shown)

*Metat is a Contaminant of Potential Concern

Siudge and sediment has been rermoved

ACCR-95udge.xls
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Soil Sampling Results (mg/kg)

Table A3.1-1

SWMU 8-1: B51 Vacuum Pump Room Waste Qil Tank
Concentrations of Organic Constituents

COPCs: PCBs, Fuel Hydrocarbons

VOCs SVOCs PCEs TPH___| Oil & Grease
PG 0.22
Sampie 1D Depth (ft)] Date Lab
BS-SB51-86-1-1 1.0 |Apr-96|cs|  Np [ omp | <10 | D <10
BS-SB51-96-1-3 3.0 ND <002 : ND <10
BS-SB51-96-1-5 5.0 onp AN 0| <002 ) D <10

gl

CLS = Analysis by California Laboratory Services

VYOCs analyzed by EPA Method 8260
SVOCs analyzed by EPA Method 8270
PCBs analyzed by EPA Method 8080
TPH analyzed by EFA Method 8015, included TPH as Diesel, Kerosene, and Motor Qi
Oil and Grease analyzed by EPA Method 413.2
COPCs = Chemicals of Potential Concern

| = Not detected above reporting limit (reporting limit shown)
Not detected above reporting limit {reporting limit varies with analyte)

SWMUS-1 Soil VOG
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Table A3.2-1
Soil Sampling Results (mg/kg)
SWMU 9-4: Building 51 Vacuum Pump Room Sump and Collection Basin
Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs

VOCs 5VOCs PCBs TPH Fuels Oil & Grease
Benzene
PRG 0.87 0.22
Sample ID Depth (ft})] Date Lab .

SB51-96-3-1 1.0 Apr-96 CLs 0.0072 ) <0 'NC Yon<1l
5B51-96-3-3 2.0 0.0068 _ , ol <0
SB51-96-3-5 5.0 0.0076 <002 \ : : S <10
SB51-96-4-1 1.0 Apr-96 Ccls i0C ; ND 3 : <10
SB51-96-4-3 3.0 : . <10
SB51-96-2A-1 1.0 ‘May-96 BC o0 ND b <20
SB51-96-2A-3 3.0 e 1 <20
SB51-96-2A-5 5.0 <20

= Not detected above reporting limit (reporting fimit shown)

= Not detected above reporting limit {reporting limit varies with analyte)

= Not analyzed '

BC = Analysis by BC Laboratories

CLS = Analysis by California Laboratory Services

VOCs analyzed by EPA Msthod 8260

SVOCs analyzed by EPA Method 8270

PCBs analyzed by EPA Method 8080

TPH analyzed by EFA Method 8015, included TPH as Diesel, Kerosene and Motor Oil

Fuels analyzed by EPA Method B0O15M included: Light Naptha, Aviation Fuel, Stoddard/White Spirits, Heavy Naptha/Ligroin/Petroleum Benzine,
Gasoline, JP4, JP5, JP6, JP8, Kerosene/Jet Fuel, Diesel, Crude/Waste Qil, Hydraulic Qil, and WD-40

Oil and Grease analyzed by EPA Methods 413.1 (BC) and 413.2 (CLS)

COPCs = Chemicals of Potential Concern ‘ SWMUS-4 Soil VOCs

6/27/00



SWMU 9-6: B51 Motor Generator Room Filter Sump

Concentrations of Organic Constituents
COPCs:_ Halogenated VOCs, PCBs, and Fuel Hydrocarbons

Table A3.3-1
Soil Sampling Results (mg/kg)

VOCs PCBs TPH/Fuel |dentification | Qil&Grease
Benzene cis 1,2-DCE | trans 1,2-DCE | p.isopropyitoluene TCE Aroclor 1242
PRG| 0.67 43 63 2.8 0.22
Sample ID Depth (it)) Date | Lab
BS-8B51-96-5-4 4.0 Apr-96 | CIS [ Motar Oll=44 250
BS-5B51-96-6-4 4.0 Motor Qil=6.8 <10
BS-5B51-96-6-7 7.0 Motor Qil=210 170
BS-$B51-99-1-4 4.0 Jun-99 | BC N e <20
BS-5B51-90-1-6.9 6.9 ND .<20
BS-SB51-99-1-9.4 9.4 ND 220
BS-5B51-89-1-12.3 12.3 CND <20
BS-5B51-99-1-15.5 15.5 <20
BS-5B51-99-2-3.4 3.4 <20
BS-5B51-99-2-6.5 6.5 <20
BS5-SB51-99-2-9.3 9.3 <20,
BS-SB51-99-2-12.2 12.2 <20.
BS-SB51-99-2-15.3 15.3 <20,
BS-5B51-99-3-3.8 3.8 30 -
BS-SB51-99-3-8 8.0 <20
BS-SB51-99-3-9.3 9.3 el
BS-5B51-95-3-12.3 12.3 €20
BS-SB51-99-3-15.2 15.2 <20
B3-3B51-99-4-3.3 3.3 <20
B5-3B51-99-4-6.5 6.5 <30
BS-5B51-99-4-9.7 9.7 %20
BS-SB51-99-4-12.7 12.7 420
BS-SB51-99-4-15.5 15.5 220
B5-5B51-99-5-4.3 4,3 29
BS-5851-99-5-8 8.0 Eg0
BS-SB51-99-5-11 i1 120
BS-SB51-99-5-14 14 k 5 220
85-5B51-99-5-17 17 L ND 20
BS-5B51-99-6-4 4.0 Crude/Waste Oli=57 2P0
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Table A3.3-1
Soil Sampling Results (mg/kg)
SWMU 9-6: B51 Motor Generator Room Filter Sump
Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, and Fuel Hydrocarbons

VOCs PCBs TPH/Fuel Identification | Qil&Grease
Banzens cis 1,2-DCE | trans 1,2-DCE | p-jsppropyltoluene TCE Aroclor 1242
0.67 43 63 2.B 0.22

Sample ID Depth (ft) Date
BS-SB51-99-6-7 7.0 Jun-99
85-SB51-00-8-10 10
BS-5B51-09-8-13 13
BS-SB51-99-6-16 16
BS-5B51-99-7-4.3 4.3
BS-5B51-99-7-6.5 6.5
BS-$B51-99-7-9.7 9.7
BS-5B51-99-7-12.4 12.4
BS-SB51-99-7-15.5 15.5
BS-5B51-99-8-7.1 7.1
BS-5B51-99-8-10.1 10.1
B5-SB51-99-8-13.1 13.1 EENDEr e
BS-SB51-99-8-16.1 16.1 Crude/Waste Oil=37 |+ .7
BS-5B51-99-9-4.1 4.1 ND- e
BS-SB51-99-9-7.1 7.1
BS-SB5%-99-9-10.1 10.1
BS-5B51-99-9-13.1 13,1
BS-5B51-99-9-16.1 16.1

BC = Analysls by BC Laboratories
CLS = Analysis by California Laboratory Services
VOCs analyzed by EPA Method B260
PCBs analyzed by EPA Method 8080
TPH analyzed by EPA Method 8015, included TPH as Diesel, Kerosene, and Motor Oil (CLS)
Fuel identification analyzed by EPA Method B015M, included Light Naptha, Aviation Fuel, Stoddard/White Spirits, Heavy Naptha/Ligroin/Petroleum Benzin, Gasoline, JP4,
JPE, JP8, Kerosene/Jet Fuel, Diesel, Grude/Waste Oil, Hydraulic/Motor Qil, and WD-40 (BC)
Oll and Grease analyzed by EPA Method 413.1 (CLS) and 413.2 (BC)

Concentratiens in bold are above PRGs for residential soif
COPCs = Chemicals of Potential Concern

Page 2

= Not detected above reporting limit {reporting limit shown)
= Not detected above reporting limit (reporting limit varies with analyte)

SWMU 9-6 VOCs
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Table A3.4-1
Soil Sampling Results (mg/kg)
AOC 1-1: B46A Former Motor Pool Gasoline UST
Concentrations of Organic Constituents
COPCs: Fuel Hydrocarbons

Sample ID Depth (ft}| Date Lab TPH-Diessl TPH-Gasoline
BS-SB46A-96-1-35.5 35.5 | Apr-96 | CLS loition ] eting e
BS-SB46A-06-1-40.5 40.5
BS-SB46A-96-1-45 45
BS-5B46A-96-1-45.5 45.5
BS-SB46A-96-1-50.5 50.5
BS-SB46A-96-1-55 55
BS-5B46A-96-1-55.5 55.5
BS-5B46A-96-1-60.5 60.5

= Not analyzed
= Not detected above reporting limit (reporting Hmit shown)
= Not detected above reperting limit (reporting imit varies with analyte)

CLS = Analysis by California Laboratory Services

VOCs analyzed by EPA Method 8260

TPH-Diesel and Gasoline analyzed by EPA Method 8015
COPCs = Chemicals of Potential Concern

AOC1-1 Soil VOCs
6/27/00



Concentrations of Organic Constituents

Table A3.5-1
Soil Sampling Results (mg/kg)
AOC 1-3: B71 Linear Accelerator Cooling Unit

COPCs: Freon-113

VOCs
1,2-DCA | cis 1,2-DCE PCE TCE Freon-11 | Freon-113
PRG 0.35 43 5.7 2.8 390 5600
Sample iD Depth (it}} Date Lab
BS71-93-Bi-16.4 16.4 | Apr-93 C 0.015 <0.005 <0.005 <0.005 <D0.005
BS71-93-B1-35.8 35.8 0.011 <0.005 <0.005 <0.005 <0.005
B571-93-B1-56.7 58.7 0.01 ' <0.005 <0.005 | <0.005 <0.005
B571-93-B1-65.7 65.7 0.008 <0.005: | - <0.005 | <0.005 <0.005
B571-83-B1-70.1 70.1 0.007 <0.005 "<0.005 ;| <0.005 <0,005
BS71-93-B2-16.2 16.2 .<0.005 2 «0.005 | "<0.0058 |- <0.005 <0.,005
BS71-83-B2-36.5 36.5 0.012 <0.005 -~} <0.005 71" <0.005 | <0.005
B571-03-B2-46.5 48.5 0.006 | <0.005 '20.005 - .«0.005 - | <0.005
BS71-93-B2-56.6 56.6 0.01 T <0.005 0 <0,005 <0.005 ."<0.005
BS71-93-B2-65.9 65.9 0.007 "<0.005 | "%0.005 | <0.005 ] "<0.005
B571-93-1-11.0 11 Sep-93 | LBNL | ' <0.001 <0.001 [ <0.001 | n<0.001 | <0.001° | :<0.001
BS71-93-1-19.3 i9.3 '<0.001 <0.001.0| <p.001 - <t.001 1 <0001 -4 <0.004
B571-93-1-30.0 30 <0.001 <0.001.71| «0.0017| " <0.001 -{ <0.001 ] . <0.001
BS571-93-1-39.7 39.7 . <0.001 20.001 | <0.001 2| ‘<0001 | 0.0013 <0.001
BS71-93-1-49.2 49.2 <0.001 '<0.001 | -<0.001 | <b.001 | <0.001  <0.001
B571-93-1-59.0 59 - <0.001 <0.001-.73 - <0.001 | <0.001 <0.001 <0.001
571-93-2-5.3 5.3 LBNL <0.001 2000400 5000058 420,001 4] +5<0.001 “20.001
g5871-93-2-15.0 15 C "<0.005 | - <0.00577] %<0,005 | <0.005 | <0005
BS71-93-2-25.0 25 LBNL <0.001 <0.001 <0.001 | <0.001 <0.001 <0,001
B571-93-2-35.2 35.2 <0.001 0.001 0.001 0.0155 ‘«0.001 - <0.001
BS71-93-2-46.0 46 -~ <0.001 120.001 | “<0.001 <0001 | <0.001 - <0,001
BS71-93-2-55.0 55 | <0,001 <0009 <0.001. |: <0.001 | <0.00% 0.0091
BS71-93-2-65.3 65.3 - <0.001 <0.001 | Y<0.001 | <0.001 - <0.001 0.0157
BS71-83-2-80 B0 C |- -<0.005 “20.005 | "<«0.005 .| . <0.005 <0.005
BS71-94-1-4 4.0 May-94 BC - <0.005 -'¢0.005 .°7| "«<0.,005 «0.005 "«D.005 [ - <0.005
BS71-94-1-8.5 8.5 <0.005 |7€0.005 ] :<0.005 | ©<0.005 | <0.005 [ '<0.005
BS71-94-1-14.2 149 © <0,005 <0.008 - <0.005 | “<0.005 | "<0.005} <0005
BS71-94-1-23.7 23.7 - <0.005 <0.005 «0.005 | «<0.005 | <0.005 - <0,005
BS71-94-1-33.7 33.7 . <0.005 <0.005 <0.005 <0.005 <0.005 - <0,005
BS71-94-1-48.5 48.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
BC = Analysis by BC Laboratories = Not analyzed
< = Not detected above reporting limit (reporting limit shown)

C = Analysis by Chromalab

LBNL = Analysis by LBNL Environmental Measureament Laboratory

VOCs analyzed by EPA Method 8240 or 8260
COPCs = Chemicals of Potential Concern

AOC1-3 Soll VOCs
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Table A3.6-1
Soil Sampling Results (mg/kg)
AOC 1-6: Building 71 Transformers
Concentrations of Organic Constituents

COPCs: PCBs
PCBs Qil & Grease
Aroclor 1254
FRG 0.22

Sample ID Depth ({ft)] Dals Lab
SS-71NW-1-2 2.0 Jui-82 C
S8-7TNW-2-2 2.0
S55-71NP-96-W-1 1.0 Jun-86 = 22
SS8-71NP-86-W-2.5 2.5 34
S8-71NP-96-W-3 3.0 28
58-71NP-96-W-5 5.0 €200
SS-71NP-96-F-5.5 5.5 <p0
55-71NP-StockA X 180
S5-71NP-StockB X 22

| = Not detected above reporting limit (reporting iimit shown)

= Not analyzed

BC = Analysis by BC Laboratories

C = Analysis by Chromalab

PCBs analyzed by EPA Method 8080

Qil and Grease analyzed by EPA Method 413.1

X = Sample location has been excavated

Concentrations in bold are above PRGs for residential soil
COPCs = Chemicals of Potential Concern

AOC1-6 Soil VOCs
6/29/00



Table A3.7-1
Soil Sampling Results (mg/kg)
AQC 1-10: Building 71 Room 003 Mercury Release
Concentrations of Organic Constituents

Organic COPCs: None

VOCs

Sample ID Depth (ft)| Date Lab
5571-003-1-3 3.0 Jan-95 BC
5371-003-1-3.5 3.5
5571-003-2-2.5 2.5
S5571-003-2-3 3.0
S571-003-3-3 3.0 Feb-95 | BC
5571-003-3-4 4.0
S5371-003-4-4 4.0
S558715-1-4 4.0 Feb-95 | BC
88718-2-5 5.0
55715-3-6 6.0
5871-003-5-4.5 4.5 Mar-85 BC
5571-003-5-5.25 5.25
5871-003-6-4.5 4.5
5571-003-6-5 5.0

= Samples only analyzed for mercury
2| = Not detected above reporting limit (reporting limit

varies with analyte)

BC = Analysis by BC Laboratories

VOGCs analyzed by EPA Method 8260

COPCs = Chemicals of Potential Concern

ACC1-10 Sail VOCs
9/18/00



Table A3.8-1

Soil Sampling Results (mg/kg)

AOC 9-2: Building 51 Former Diesel UST
Concentrations of Organic Constituents

COPCs: Fuel Hydrocarbons

TPH-D| TPH-K | TPH-G BTEX Fuel Scan| TPH-OIl T‘gi'g;"e& VOCs | SVOCs | PCBs PAH
Sample No. D?f?)th Sa[:;?ed Lab Benzene | Toluene beEnI?éllne X;I/—Igt:tl,s Diesel flui‘?;r?loh(:%e Phenanthrene
Samples from excavated soil PRG 0.67 520 230 210 0.22 0.62
BS51-92-11A-3.5 35 | 611992 | ¢ | 170
BS51-92-11A-6 6 220
BS51-02-11B-6 6 280
51-01 4/20/1994 | AEN | 950 T
51-01 Dup (SS51Tank-1) | 4/20/1994 | BC 540
51-02 | 4/20/1994 | AEN | 2500 T
51-02 Dup (SS51Tank-2) | 4/20/1994 | BC 1600
51-03 | 4/20/1994 | AEN| 190 T
51-03 Dup (SS51Tank-3) | 4/20/1994 | BC 600
51-1 5/12/1994 | AEN | 1100
51-2 5/12/1994 40 | 6800
51-3 5/12/1994
51-4 5/12/1994
51-5 5/12/1994
51Tank01 5/20/1994 | AEN | 3800
51Tank02 5/20/1994 590
51Tank03 5/20/1994 2200
51Tank04 5/20/1994 3000
51Tank05 5/20/1994 2100
51Tank01 6/6/1994 | AEN
51Tank02 6/6/1994 6000
51Tank03 6/6/1994 10
Samples for confirmation at base of excavation
51Tank01 6/8/1994 | AEN| 3700
51Tank02 6/8/1994 5900
51Tank03 6/8/1994
51Tank04 6/8/1994
Samples beneath pipeline on slope
SS51-E-05-1 8711995 | BC | 220
SS51-E-05-2 8/7/1995
SS51-E-95-3 8/7/1995
Samples from monitoring well boring (sample depth indicated in feet)
MW51-95-17-6 6 | Feb1996
MW51-95-17-11 11 | Feb 1996
MW51-95-17-16 16 | Feb 1996 || <0005 | <0005 | <0005 | <0.010 |
MW51-95-17-21 21 | Feb 1996
MW51-95-17-26 26 | Feb 1996 | | <0005 | <0005 | <0005 | <0010 |
MW51-95-17-305 | 30.5 | Feb 1996
MW51-95-17-35.8 | 35.8 | Feb 1996
Confirmatory samples below base of backfill (sample depth indicated in feet)
SS-51Slope-96-1-1.1 | 1.1 | Sep 1996 | BC | 120
SS-51Slope-96-2-1.1 | 1.1 | Sep 1996 620
SS-51Slope-96-3-1.2 | 1.2 | Sep 1996 32
SS-51Slope-06-4-1.3 | 1.3 | Sep 1996 6
SS-51Slope-96-5-1 | 1 | Sep 1996 200 0.00057 0.0016
SS-51Slope-06-6-1.2 | 1.2 | Sep 1996 47
SS-51Slope-96-7-1 | 1 | Sep 1996 160 0.00064
SS-51Slope-96-8-1.1 | 1.1 | Sep 1996 49
_ = Not analyzed AEN = Analysis by American Environmental Network
= Not detected above reporting limit (reporting limit shown) BC = Analysis by BC Laboratories
= Not detected above reporting limit (reporting limit varies with analyte) C = Analysis by Chromalab

TPH-D, TPH-G, TPH-OIl, and TPH-Kerosene analyses by GC-FID method using EPA 3550 Extraction Method
Fuel Scan Analysis by EPA Method 8015 Modified (boiling range 70-300 degrees C) [only detections are shown]
Total Oil & Grease analysis by method SM 5520E
PCB analysis by EPA Method 8080 using EPA 3550 Extraction Method
BTEX Analysis by EPA Method 8020 and EPA 5030 Extraction Method
VOCs analysis by EPA Method 8240
SVOCs analysis by EPA Method 8270
PAH analysis by EPA Method 8310
COPCs = Chemicals of Potential Concern

AOC9-2 Soil VOCs
9/19/00



Table A3.9-1
Soil Sampling Results (mg/kg)
AOC 9-7: Building 51 Former Hazardous Materials Storage Area
Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs TPH
cis 1,2-DCE FCE TCE TPH-Diesel TPH-Kerosene TPH-Motor Oil
PRG 43 5.7 2.8 0.22

Sample 1D Depth (ft)] Pate | Lab
$B51-96-13-2.5 2.5 Apr-96 | CLS 0.03
5B51-96-13-5 5.0 0.01
SB51-96-13-11 11 0.087
SB51-96-13-15.5 15.5 0.12
SB51-96-13-20.5 205 | |  lhEzoigesaiiiEoi605.
SB51-96-14-2.5 2.5 Apr-96 | CLS
S5B51-96-14-6 6.0
S5B51-96-14-10.5 10.5
SB51-96-14-16 16 3
SB51-96-14-20.5 20.5 go
SB51-96-15-3 3.0 Apr-96 )
SB51-96-15-5 5.0

CLS = Analysis by California Laboratory Services

PCBs analyzed by EPA Method 8080
V(OCs analyzed by EPA Method 8260

TPH analyzed by EPA Method 8015M

COPCs = Chemicals of Potential Concern
AOCO9-7 Soil VOCs
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Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel hydrocarbons

Table A3.10-1

Soil Sampling Results (mg/kg)
AOC 9-8: Sanitary Sewer Lines North and West of Buildings 51 and 518

VOCs PCBs
1,1-DCE .cis 1,2-DCE FCE TCE
PRG 0.054 43 5.7 2.8 0.22
Sample ID Depth (i) Date
S851W-03-12.7 12.7 Apr-92 <0.5
S551W-07-113 13 Apr-92 <0.5
8551N-02-7.7 7.7 Apr-92 S '<0,5
S551N-03-3 9 Apr-92 <0.5
BS-51-92-13A-2 2 Jun-92 <0.5
MW51-96-16-8 8 Sep-96
MW51-96-16-19 19
MW51-06-16-28.5 28.5
MW51-96-17-3.2 3.2 Sep-96
MW51-96-17-13.5 13.5
MW51-96-17-23.5 23.5
MW51-96-17-33.2 33.2
MW51-96-17-43 43
MW51-86-17-53 53
MW51-97-4-25,4 25.4 May-97
MW51-97-4-45.3 45.3
MW51-97-4-58.7 58.7
MW51-97-4-64.4 64.4
MWS51-97-4-73.9 73.9
MW51-67-3-COMP (Drum 1) Jun-97
MW51-87-3-COMP (Drum 2)
MW51-87-3-COMP (Drum 3)
MW51-37-3-COMP {Drum 4)
MW51-37-3-COMP {Drum 5)
MW51-97-3-COMP (Drum 6)
MW51-97-12-COMP{0-20) 0-20 Sep-97
MW51-37-12-COMP(20-35) 20-35
MW51-97-12-COMP(35-40) 35-40
MW51-97-12-COMP(45-50) 45-50
MW51-87-14-0-17Comp 0-17 Sep-97
MWS51-97-14-17-32Comp 17-32
MW51-97-14-32-45Comp 32-45
MW51-97-14-45-58Comp 45-58
MW51-97-14-58-70Comp 58-70
53-515ew-88-1-5.7 57 May-98 0.005
55-515ew-968-2-5.2 5.2 £<0.005
58-515ew-58-3-5.8 5.8 0.04
BC = Analysis by BC Laboratories 2= = Not detected above reporting limit (reporting imit shown)
C = Analysis by Chromalab, Inc. = Not analyzed
"COMP" = composite samples.
VOCs analyzed by EPA Method 8280
PCBs analyzed by EPA Method 8080
COPCs = Chemicals of Potentlal Concern
AOCS-8 VOCs
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SWMU 9-6 and AOC 9-9: Building 51 Sdnitar'y' sewer and Drainage System

Table A3.11-1

Drainline and Sump Results for}(_)lrgqnic_ Constituents

Sludge/Sediment Sampling (concentrations in mg/kg)

Analyte VOCs SVOCs PCBs Fuels TPH-G | TPH-D |Oll & Grease
Boring/Sample ID Sull?:;?ad 8260 8270 Aroclor 1242 | Araclor 1254 | Aroclor 1260 BO1SM 8015M | 8015M 413.1
Test Pit 2
S8-5{MAP2-Drain Nov-264 930
55-51MRP2-Sludge Nov-96 | 7600
Discharge Sump Sludge Samples
SS-MR-DB-1 & -2 May-2& HE300 11.000
58-5108-99-1 May-99 Hydraulic/Motor Qil = 18,000
Filter Sump Sludge Samples
55-5¥MIR-F5-1 & 2 May-94 380 45,000
Bis(2-ethylhexy)phtholate=13
55-51F5-99-1 May-89 Fluoranthene=3.9 3o Hydraulic/Maotor Ol = 45,000
Pyrene=39
B51B Catch Basin
55-51B-E-Catch-2.4,6/6 Nov-93 g Butylbenzylphihalate=1.5 25 300
Bis(2-ethylhexyphthalate=5.7
Bln-butyl phihalate=0.85
Dilethyi phtholate=0.77
Discharge Sump Apr-92
Filter Sump Apr-95
Apr-99
Feb.Q0
K-tine Inflow to Filfer Sump Jun-99
= Not detected above repoerting limit
= Mot andlyzed
Sludge and sediment has been removed
ACCY-GSludge.xls
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AOC 9-9: Building 51 Sanitary Sewer and Drainage System

Table A3.11-2
Soil Sampling Results (mg/kQg)

Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
Soil Borings

SB51-96-5-4 4.0 | Apr-96 | CLS | <0.005 & <0.005 <1.0 <1.0 <1.0 <1.0 44 (MO) 250
SB51-96-7-4 4.0 | Apr-96 <0.005 | <0.005 <1.0 <1.0 <1.0 <1.0 <4.0 <10
SB51-96-8-4 X | 4.0 | Apr-96 <0.005 | <0.005 23 <5 <5 <5 2300 (MO) 11,000
SB51-96-8-6 X | 6.0 | Apr-96 <0.005 | <0.005 8.0 <1.0 <1.0 <1.0 1500 (MO) 1500
SB51-96-9-4 4.0 | Apr-96 <0.005 | <0.005 <0.02 <0.02 <0.02 <0.02 25 (MO) <10
SB51-96-9-6 6.0 | Apr-96 <0.005 | <0.005 <0.02 <0.02 <0.02 <0.02 <2.0 <10
SB51-96-11-4 4.0 | Apr-96 <0.005 | <0.005 <1.0 <1.0 <1.0 <1.0 <2.0 <10
SB51-96-11-6 6.0 | Apr-96 <0.005 | <0.005 <0.02 <0.02 <0.02 <0.02 <2.0 <10
SB51-96-12-4 X | 4.0 | Apr-96 <0.005 | <0.005 3.0 <0.2 <0.2 <0.2 1000 (MO) 1400
SB51-96-12-6 6.0 | Apr-96 <0.005 | <0.005 1.0 <0.2 <0.2 <0.2 1000 (MO) 890
SB51-96-12-8 8.0 | Apr-96 <0.005 | <0.005 0.14 <0.02 <0.02 <0.02 390 (MO) 120
SB51-98-1-2.1 X | 21 | Feb-98| BC | <0.005 A <0.005 0.29 <0.05 <0.05 <0.05 540 (H/MO)
SB51-98-1-4 X | 4.0 | Jun-98 <0.005 | <0.005 0.16 <0.05 <0.05 <0.05 350 (H/MO)
SB51-98-1-6 6.0 | Jun-98 <0.005 | <0.005 0.031 <0.01 <0.01 <0.01 130 (C/WO)
SB51-98-2-2.0 2.0 | Feb-98 <0.005 | <0.005 <0.1 <0.1 <0.1 1.1 75 (H/MO)
SB51-98-2-5 5.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-2-6.5 6.5 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-3-2.4 2.4 | Feb-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-3-3.4 3.4 | Feb-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-3-4 4.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-3-6 6.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-4-4 4.0 | Jun-98 <0.005 | <0.005 0.17 <0.05 <0.05 <0.05 350 (H/MO)
SB51-98-4-6 6.0 | Jun-98 <0.005 | <0.005 0.18 <0.05 <0.05 <0.05 740 (H/MO)
SB51-98-5-3 3.0 | Feb-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-5-4 4.0 | Jun-98 <0.005 | <0.005 0.02 <0.01 <0.01 <0.01 34 (C/WO)
SB51-98-5-6 6.0 | Jun-98 <0.005 | <0.005 0.035 <0.01 <0.01 <0.01 28 (C/WO)
SB51-98-6-2.3 2.3 | Feb-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-6-4 4.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-6-6 6.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 40 (C/WO)
SB51-98-7-2.0 X | 2.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 150 (C/WO)
SB51-98-7-2.3 X | 2.3 | Feb-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 1100 (C/WO)
SB51-98-7-3 X | 3.0 | Feb-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 480 (C/WO)
SB51-98-7-4 4.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 2000 (C/wWO)
SB51-98-7-5 5.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 540 (C/WO)
SB51-98-8-1.8 1.8 | Feb-98 <0.005 | <0.005 <0.05 <0.05 <0.05 0.27 24 (H/MO)
SB51-98-8-5 5.0 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-8-6.5 6.5 | Jun-98 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
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Table A3.11-2

Soil Sampling Results (mg/kQg)

AOC 9-9: Building 51 Sanitary Sewer and Drainage System
Concentrations of Organic Constituents

COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
oral 57 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab

SB51-98-9-2.6 2.6 | Feb-98| BC |<0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-9-3.6 3.6 Feb-98 <0.005  <0.005 <0.01 <0.01 <0.01 0.03 52 (CIWO)
SB51-98-9-4 40  Jun-98 <0.005 <0.005 <0.01 <0.01 <0.01 <0.01 ND
SB51-98-9-6 6.0 Jun-98 <0.005  <0.005 <0.02 <0.02 <0.02 0.16 ND
SB51-MRP2-WW-1A-2.0 2.0  Mar-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-1A-4.0 40  Mar-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-2-3.8 3.8  Feb-00 0.017 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-2A-2.0 2.0  Mar-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-3-2.0 2.0 Feb-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-3-3.8 3.8  Feb-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-4-2.0 2.0 Feb-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP2-WW-4-4.0 40 Feb-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP3-WW-11D-2.0 | 2.0 Feb-00 <0.01 <0.01 <0.01 <0.01 ND ND
SB51-MRP3-WW-11D-4.0 | 4.0 _ Feb-00 <0.01 <0.01 <0.01 <0.01 ND ND
5IMRP4-SB1-1.2 12 | Apr99 | BC <0.02 <0.02 <0.02 <0.02 28,000 (H/MO)
51MRP4-SB1-2.2 22 | Apr-99 <0.01 <0.01 <0.01 <0.01 13,000 (H/MO)
51MRP4-SB1-3.9 3.9  Apr-99 <0.01 <0.01 <0.01 <0.01 20,000 (H/MO)
51MRP4-SB2-1.2 12 | Apr-99 <0.01 <0.01 <0.01 <0.01 4,900 (H/MO)
51MRP4-SB2-2.2 22 | Apr-99 <0.01 <0.01 <0.01 0.018 1,000 (H/MO)
51MRP4-SB2-4.5 45  Apr-99 <0.01 <0.01 <0.01 <0.01 3,300 (H/MO)
51MRP4-SB3-1.2 12 | Apr-99 <0.1 <0.1 <0.1 <0.1 27,000 (H/MO)
51MRP4-SB3-2.2 22 | Apr-99 <0.01 <0.01 <0.01 <0.01 9,500 (H/MO)
51MRP4-SB3-3.9 3.9  Apr-99 <0.01 <0.01 <0.01 <0.01 4,900 (H/MO)
51MRP4-SB4-1.2 12 | Apr-99 <0.01 <0.01 <0.01 0.023 3,000 (H/MO)
51MRP4-SB4-2.2 22 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB4-4.2 42 Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB5-1.2 12 | Apr-99 <0.1 <0.1 <0.1 <0.1 25,000 (H/MO)
51MRP4-SB5-2.2 22 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB5-4.2 42 Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB6-1.2 12 | Apr-99 <0.01 <0.01 <0.01 <0.01 1,100 (H/MO)
51MRP4-SB6-2.2 22 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB6-4.2 42 Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB7-1.2 12 | Apr-99 <0.01 <0.01 <0.01 <0.01 1,200 (H/MO)
51MRP4-SB7-2.2 2.2 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB7-4.2 42 Apr-99 0.54 <0.05 <0.05 <0.05
51MRP4-SB8-1.2 12 | Apr-99 <0.01 <0.01 <0.01 <0.01 5,200 (H/MO)
51MRP4-SB8-2.2 22 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB8-4.2 42  Apr-99 0.023 <0.01 <0.01 <0.01

Page 2

AOC9-9 Soil VOCs

6/29/00




AOC 9-9: Building 51 Sanitary Sewer and Drainage System
Concentrations of Organic Constituents

Table A3.11-2
Soil Sampling Results (mg/kQg)

COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
51MRP4-SB9-1.2 X | 1.2 | Apr-99 | BC <0.01 <0.01 <0.01 <0.01 57 (H/MO)
51MRP4-SB9-2.2 X | 22 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB9-4.2 4.2 | Apr-99 <0.01 <0.01 <0.01 <0.01
51MRP4-SB10-5.0 5.0 | Apr-99 <0.01 <0.01 <0.01 <0.01 27 Diesel
51MRP4-SB10-6.0 6.0 | Apr-99 <0.01 <0.01 <0.01 <0.01 32 Diesel
Test Pit 1
SS-51MRPit-96-1-3 X | 3.0 Mar-96| BC | <0.005  <0.005 <0.01 <0.01 <0.01 <0.01
SS-51MRPit-96-2-2 X | 2.0 | Mar-96 <0.005 | <0.005 <0.02 <0.02 <0.02 0.1
SS-51MRPit-96-3-0.75 X | 0.75 | Mar-96 <0.2 <0.2 <0.2 1.0
SS-51MRPit-96-4-4.5 X | 45 | Mar-96 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01
SS-51MRPit-96-5-4.2 X | 4.2 | Mar-96 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01
SS-51MRPit-96-6-2 2.0 Mar-96 CLS <0.2 <0.2 <0.2 0.61 170 (MO) <20 200
Test Pit 2
SS-51MRP2-1-0.8 X | 0.8 Nov-96| BC <0.8 <0.8 3.6 <0.8
SS-51MRP2-2-1.5 X | 1.5 | Nov-96 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 24
SS-51MRP2-3-1.6 X | 1.6 | Nov-96 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 100
SS-51MRP2-4-3.5 X | 3.5 | Nov-96 <0.005 | <0.005 <0.1 0.94 <0.1 <0.1 570 (MO) 2700
Test Pit 3
SS-51MRPit3-98-1-4.0 X 4.0  Jul-98 | BC | <0.005 | <0.005 6.5 <0.5 <0.5 <0.5 4,600 (H/MO)
SS-51MRPit3-98-2-4.0 X | 4.0 | Jul-98 <0.005 | <0.005 4.4 <0.01 <0.01 <0.01 2,600 (H/MO)
SS-51MRPit3-98-3-6.0 6.0 | Jul-98 <0.005 | <0.005 0.025 <0.01 <0.01 <0.01 110 (H/MO)
SS-51MRPit3-98-4-3.5 X | 35 | Jul-98 <0.005 | <0.005 0.51 <0.1 <0.1 <0.1 650 (H/MO)
SS-51MRPIit3-98-5-4.0 X | 4.0 | Jul-98 <0.005 | <0.005 14 <2 <2 <2 1,300 (H/MO)
SS-51MRPit3-98-6-6.3 6.3 | Jul-98 <0.005 | <0.005 0.37 <0.05 <0.05 <0.05 740 (H/MO)
SS-51MRPit3-98-7-5.8 5.8 | Jul-98 <0.005 | <0.005 0.32 <0.05 <0.05 <0.05 550 (H/MO)
SS-51MRPit3-98-8-7.5 X | 7.5 | Jul-98 <0.005 | <0.005 0.14 <0.02 <0.02 <0.02 590 (H/MO)
SS-51MRPit3-98-9-3.0 3.0 | Jul-98 <0.005 | <0.005 <0.01 0.084 <0.01 <0.01 270 (H/MO)
SS-51MRPit3-98-10-3.0 X | 3.0 | Jul-98 <0.005 | <0.005 2.8 <0.5 <0.5 <0.5 1,300 (H/MO)
SS-51MRP3-99-1-7.3 X | 7.3 | Jun-99 <0.005 | <0.005 mecl=0.015 0.26 <0.02 <0.02 <0.02 53
SS-51MRP3-99-W1A-2.3 2.3 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP3-99-W1B-2.3 2.3 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP3-99-W2A-3.0 3.0 | Oct-99 <0.005 | <0.005 0.058 <0.01 <0.01 <0.01 ND 62 (H/MO)
SS-51MRP3-99-W2B-3.0 3.0 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND 50 (H/MO)
SS-51MRP3-99-W3A-15 X | 1.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
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Table A3.11-2

Soil Sampling Results (mg/kQg)

AOC 9-9: Building 51 Sanitary Sewer and Drainage System
Concentrations of Organic Constituents

COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
SS-51MRP3-99-W4A-43 X 43  Oct-99 BC | <0.005 | <0.005 0.071 <0.1 <0.1 <0.1 CQ;{:Z:%Z? 370 (HIMO)
SS-51MRP3-99-W5A-1.5 X | 1.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND 24 (H/MO)
SS-51MRP3-99-W5B-1.5 1.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 Chrysene=0.012 30 (H/MO)
SS-51MRP3-99-W6A-4.5 X | 4.5 | Oct-99 <0.005 | <0.005 4.8 <1 <1 <1 ND 9,100 (H/MO)
SS-51MRP3-99-W6B-4.5 4.5 | Oct-99 <0.005 | <0.005 0.016 <0.01 <0.01 <0.01 ND 60 (H/MO)
SS-51MRP3-99-W7A-4.0 X | 4.0 | Oct-99 <0.005 | <0.005 2.1 <0.3 <0.3 <0.3 ND 5,300 (H/MO)
B(a)A=0.011
B(b)F=0.015
B(k)F=0.012
SS-51MRP3-99-W8A-4.5 4.5 | Oct-99 <0.005 | <0.005 0.45 <0.05 <0.05 <0.05 _ 860 (H/MO)
Chrysene=0.01
Fluoranthene=0.022
Pyrene=0.081
Chrysene=0.011
SS-51MRP3-99-W8B-4.5 435 | Oct-99 <0.005 | <0.005 0.54 <0.05 <0.05 <0.05 Fluoranthene=0.021 870 (H/MO)
Pyrene=0.053
SS-51MRP3-99-W10A-5.£X | 5.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP3-99-W10B-6.£X | 6.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND 25 (H/MO)
SS-51IMRP3-99-W11A-4.(X | 4.0 | Oct-99 <0.005 | <0.005 7.0 <1 <1 <1 Pyrene=0.024 4,000 (H/MO)
SS-51MRP3-99-W11B-4.(X | 4.0 | Oct-99 <0.005 | <0.005 6.6 <1 <1 <1 Pyrene=0.037 5,200 (H/MO)
SS-51MRP3-00-W11C-4.(X | 4.0 | Feb-00 <0.005 | <0.005 2.2 <0.2 <0.2 <0.2
SS-51MRP3-99-W12A-1.6 X | 1.8 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP3-99-W12B-1.8 1.8 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
Anthracene=0.0022
B(a)A=0.017
B(b)F=0.022
SS-51IMRP3-99-W13A-4.£X | 4.5 | Oct-99 <0.005 | <0.005 3.9 <0.01 <0.01 <0.01 _ 2,700 (H/MO)
Chrysene=0.011
Fluoranthene=0.057
Pyrene=0.16
SS-51MRP3-99-W13B-4.5 4.5 | Oct-99 <0.005 | <0.005 0.6 <0.1 <0.1 <0.1 Pyrene=0.040 620 (H/MO)
SS-51MRP3-99-W14A-4.(X | 4.0 | Oct-99 <0.005 | <0.005 8.2 <0.5 <0.5 <0.5 Pyrene=0.083 14,000 (H/MO)
SS-51MRP3-99-W14B-4.0 4.0 | Oct-99 <0.005 | <0.005 0.65 <0.1 <0.1 <0.1 Pyrene=0.063 1100 (H/MO)
SS-51MRP3-99-W15A-2.(X = 2.0 | Oct-99 <0.005 | <0.005 21 <05 <05 <05 A”;z:if]irl%‘&%m 1800 (H/MO)
SS-51MRP3-99-W15B-2.(X | 2.0 | Oct-99 <0.005 | <0.005 0.058 <0.01 <0.01 <0.01 ND 68 (H/MO)
SS-51MRP3-99-W16A-4.EX | 4.5 | Oct-99 <0.005 | <0.005 1.2 <0.2 <0.2 <0.2 Pyrene=0.057 1100 (H/MO)
SS-51MRP3-99-W16B-4.£ X | 4.5 | Oct-99 <0.005 | <0.005 0.52 <0.1 <0.1 <0.1 Pyrene=0.045 690 (H/MO)
SS-51MRP3-99-W17A-3.(X | 3.0 | Oct-99 <0.005 | <0.005 0.1 <0.01 <0.01 <0.01 ND 230 (H/MO)
SS-51MRP3-99-W17B-3.0 3.0 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
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Table A3.11-2
Soil Sampling Results (mg/kQg)
AOC 9-9: Building 51 Sanitary Sewer and Drainage System

Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
SS-51MRP3-99-W18A-4.EX | 45 | Oct-99 | BC | <0.005 | <0.005 0.16 <0.01 <0.01 <0.01 ND 280 (H/MO)
SS-51MRP3-99-W18B-4.5 4.5 | Oct-99 <0.005 | <0.005 0.079 <0.01 <0.01 <0.01 ND 130 WD-40
Acenaphthene=0.47
SS-51MRP3-99-W19A-4£X = 45 | Oct-99 <0.005  <0.005 6.8 <05 <05 <05 Anthracene=0.0027 7 765 (1m0
Fluoranthene=0.098
Pyrene=0.061
Anthracene=0.0014
SS-51MRP3-99-W19B-4.5 4.5 | Oct-99 <0.005 | <0.005 0.57 <0.05 <0.05 <0.05 B(b)F=0.011 690 (H/MO)
Pyrene=0.056
SS-51MRP3-99-W20A-4.6 X | 4.8 | Oct-99 <0.005 | <0.005 0.072 <0.01 <0.01 <0.01 ND 78 (H/IMO)
SS-51MRP3-99-W20B-4.€ X | 4.8 | Oct-99 <0.005 | <0.005 0.27 <0.02 <0.02 <0.02 Fluoranthene=0.19 420 (H/MO)
SS-51MRP3-99-W21A-3.5 3.5 | Oct-99 <0.005 | <0.005 0.17 <0.01 <0.01 <0.01 ND 540 (H/MO)
SS-51MRP3-99-W21B-3.5 3.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP3-99-F1-6.5 6.5 | Oct-99 <0.005 | <0.005 0.13 <0.01 <0.01 <0.01 ND 160 (H/MO)
Anthracene=0.0014
B(a)A=0.044
B(a)P=0.074
B(b)F=0.074
SS-51MRP3-99-F1-7.3 7.3 | Oct-99 <0.005 | <0.005 0.21 <0.05 <0.05 <0.05 Bé%:)"):zaoogég 440 (H/MO)
Chrysene=0.061
Fluoranthene=0.072
1(123cd)P=0.032
Pyrene=0.093
SS-51MRP3-99-F2-6.5 6.5 | Oct-99 <0.005 | 0.011 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP3-99-F2-8.5 8.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
Anthracene=0.002
B(a)A=0.012
SS-51MRP3-99-F3-6.8 6.8 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 Chrysene=0.024 ND
Fluoranthene=0.029
Phenanthrene=0.011
SS-51MRP3-99-F3-8.2 8.2 | Oct-99 <0.005 | <0.005 0.024 <0.01 <0.01 <0.01 Chrysene=0.014 28 (H/MO)
Anthracene=0.002
B(a)A=0.01
SS-51MRP3-99-F4-6.6 6.6 | Oct-99 <0.005 | <0.005 0.31 <0.05 <0.05 <0.05 - 280 (H/MO)
Chrysene=0.021
Fluoranthene=0.028
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Table A3.11-2
Soil Sampling Results (mg/kQg)
AOC 9-9: Building 51 Sanitary Sewer and Drainage System

Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | ypyp| Ol
Identification Grease

Other Compounds

PCE TCE Detected

[Aroclor 1242{Aroclor 1248/Aroclor 1254}Aroclor 1260

PRG 5.7 2.8 0.22 0.22 0.22 0.22

Depth
Sample ID (ft) Date | Lab

Anthracene=0.015
B(a)A=0.043
B(a)P=0.045
B(b)F=0.041
B(ghi)P=0.022
SS-51MRP3-99-F4-8.2 8.2 | Oct-99 | BC | <0.005 @ <0.005 0.034 <0.01 <0.01 <0.01 B(k)F=0.026 76  (H/MO)
Chrysene=0.055
Fluoranthene=0.2
1(123cd)P=0.023
Phenanthrene=0.068
Pyrene=0.13

Anthracene=0.0024
B(a)A=0.019
B(b)F=0.017

SS-51MRP3-99-F5-6.5 6.5 | Oct-99 <0.005 | <0.005 0.027 <0.01 <0.01 <0.01 Chrysene=0.018 150 (H/MO)

Fluoranthene=0.07

1(123cd)P=0.012
Pyrene=0.049

Anthracene=0.015
B(a)A=0.071
B(a)P=0.063
B(b)F=0.074
B(ghi)P=0.036
SS-51MRP3-99-F5-8.0 8.0 | Oct-99 <0.005 | <0.005 0.28 <0.05 <0.05 <0.05 B(k)F=0.037 470 (H/MO)
Chrysene=0.074
Fluoranthene=0.26
1(123cd)P=0.033
Phenanthrene=0.036
Pyrene=0.21

SS-51MRP3-99-FW9-4.0 X | 4.0 | Oct-99 <0.005 | <0.005 4.4 <1 <1 <1 Chrysene=0.015 3,600 (H/MO)

Test Pit 4

SS-51-MRP4-00-F1-4.5 4.5 | Feb-00 | BC | <0.005 @ <0.005 <0.01 <0.01 <0.01 <0.01 25 (H/MO)

SS-51-MRP4-00-F1-6.0 6.0 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND

SS-51-MRP4-00-F2-4.5 4.5 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND

SS-51-MRP4-00-F2-6.0 6.0 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND

SS-51-MRP4-00-F3-4.5 4.5 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND

SS-51-MRP4-00-F3-6.0 6.0 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 41  (H/MO)
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AOC 9-9: Building 51 Sanitary Sewer and Drainage System

Table A3.11-2
Soil Sampling Results (mg/kQg)

Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | rpyp| O
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
SS-51-MRP4-00-W1A-1.9 1.9 | Feb-00| BC | <0.005 <0.005 0.028 <0.01 <0.01 <0.01 310 (H/MO)
SS-51-MRP4-00-W1B-2.2 2.2 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 30 (H/MO)
SS-51-MRP4-00-W2A-3.0 3.0 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 42  (H/MO)
SS-51-MRP4-00-W2B-3.0 3.0 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SS-51-MRP4-00-W3A-2.8 2.8 | Feb-00 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND
SS-51-MRP4-00-W3B-2.8 2.8 | Feb-00 <0.005 ' <0.005 <0.01 <0.01 <0.01 <0.01 ND
Test Pit 5
SS-51MRP5-99-F1-6.5 6.5 | Oct-99  BC | <0.005  0.017 <0.01 <0.01 <0.01 <0.01 Chrysene=0.012 ND
Anthracene=0.0011
B(a)A=0.012
SS-51MRP5-99-F1-8.0 8.0 | Oct-99 <0.005 @ 0.058 <0.01 <0.01 <0.01 <0.01 B(b)on_'Oﬂ ND
Chrysene=0.014
Fluoranthene=0.030
Pyrene=0.025
SS-51MRP5-99-F2-6.5 6.5  Oct-99 <0.005 | <0.005 0.058 <0.01 <0.01 <0.01 Amhée(‘gfg‘:e;gfo“ 88  (H/MO)
Anthracene=0.0010
B(a)A=0.074
B(a)P=0.082
B(b)F=0.084
SS-51MRP5-99-F2-7.8 7.8 | Oct-99 <0.005 0.0053 <0.01 <0.01 <0.01 <0.01 B(k)F=0.043 ND
Chrysene=0.090
Fluoranthene=0.19
1(123cd)P=0.045
Pyrene=0.16
Anthracene=0.0013
B(a)A=0.019
SS-51MRP5-99-F3-6.5 6.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 B(b)F=0.022 ND
Chrysene=0.024
Fluoranthene=0.056
Pyrene=0.050
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AOC 9-9: Building 51 Sanitary Sewer and Drainage System
Concentrations of Organic Constituents

Table A3.11-2
Soil Sampling Results (mg/kQg)

COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
Anthracene=0.0021
B(a)A=0.033
B(a)P=0.036
B(b)F=0.033
SS-51MRP5-99-F3-7.8 7.8 | Oct-99 | BC | <0.005 0.016 <0.01 <0.01 <0.01 <0.01 B(k)F=0.018 ND
Chrysene=0.036
Fluoranthene=0.072
1(123cd)P=0.02
Pyrene=0.052
SS-51MRP5-99-W1A-4.8 4.8 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP5-99-W1B-4.8 4.8 | Oct-99 <0.005 | <0.005 0.011 <0.01 <0.01 <0.01 ND ND
SS-51MRP5-99-W2A-4.8 4.8 | Oct-99 <0.005 0.014 1,2,3-TCB=0.0054 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP5-99-W2B-4.8 4.8 | Oct-99 <0.005 @ 0.014 <0.01 <0.01 <0.01 <0.01 ND ND
Anthracene=0.0014
n-Bb=0.016 B(a)A=0.013
sec-Bb=0.026 B(b)F=0.017
SS-51MRP5-99-W3A-4.8 4.8 | Oct-99 0.048 0.16 cis-1,2- 1.9 <0.2 <0.2 <0.2 B(k)F=0.016 2,600 (H/MO)
DCE=0.005 Chrysene=0.012
1,2,4-TMB=0.044 Fluoranthene=0.036
Pyrene=0.11
SS-51MRP5-99-W3B-4.8 4.8 | Oct-99 0.0092 | 0.03 0.4 <0.05 <0.05 <0.05 Pyrene=0.038 430 (H/MO)
SS-51MRP5-99-W4A-4.9 4.9 | Oct-99 <0.005 | 0.013 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP5-99-W4B-4.9 4.9 | Oct-99 <0.005 | 0.017 <0.01 <0.01 <0.01 <0.01 ND ND
B(b)F=0.012
SS-51MRP5-99-W5A-45 45 | Oct-99 <0.005 0.0078 <0.01 <0.01 <0.01 <0.01 Chrysene=0.015 ND
Fluoranthene=0.032
Pyrene=0.025
B(a)A=0.012
B(b)F=0.014
SS-51MRP5-99-W5B-4.5 4.5 | Oct-99 <0.005 | 0.0073 <0.01 <0.01 <0.01 <0.01 Chrysene=0.015 ND
Fluoranthene=0.030
Pyrene=0.024
SS-51MRP5-99-W6A-4.5 4.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP5-99-W6B-4.5 4.5 | Oct-99 <0.005 | 0.0054 <0.01 <0.01 <0.01 <0.01 Fluoranthene=0.025 ND
SS-51MRP5-99-W7A-4.5 4.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
SS-51MRP5-99-W7B-4.5 4.5 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND ND
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Table A3.11-2

Soil Sampling Results (mg/kQg)
AOC 9-9: Building 51 Sanitary Sewer and Drainage System
Concentrations of Organic Constituents
COPCs: Halogenated VOCs, PCBs, Fuel Hydrocarbons

VOCs PCBs PAHs Fuel | 1pp.p| Ol&
Identification Grease
pce | Tce |Othercompounds|, o 1242larocior 1248Arocior 1254/Arocior 1260
Detected
PRG 5.7 2.8 0.22 0.22 0.22 0.22
Depth
Sample ID (ft) Date | Lab
Anthracene=0.0033
B(a)A=0.019
B(b)F=0.017
SS-51MRP5-99-FW8A-5.0 5.0 Oct-99  BC 0.23 0.026 | 1,2,4-TMB=0.011 0.076 <0.01 <0.01 <0.01 Chrysene=0.021 590 (H/MO)
Fluoranthene=0.079
Phenanthrene=0.023
Pyrene=0.052
SS-51MRP5-99-FW8B-6.2 6.2 | Oct-99 <0.005 | <0.005 <0.01 <0.01 <0.01 <0.01 ND 30 (H/MO)
ND (or < reporting limit) | = Constituent not detected above reporting limit MO = Motor Oil
= Not analyzed H/MO = Hydraulic/Motor Oil
C/WO = Crude/Waste Oil
VOCs analyzed by EPA Method 8260 X - Indicates that sample was collected from material that has been excavated

PCBs analyzed by EPA Method 8080

PAHSs analyzed by EPA Method 8310

Fuel Identification analyzed by EPA Method 8015M, included Light Naptha, Aviation Fuel, Stoddard/White Spirits, Heavy Naptha/Ligroin/Petroleum Benzin, Gasoline, JP4, JP5, JP8, Kerosene/Jet Fuel, Diese
Hydraulic/Motor Oil, and WD-40

TPH-Diesel analyzed by EPA Method 8015

Oil and Grease analyzed by EPA Method 413.1

Concentrations shown in bold are above PRGs for residential soil.

COPCs = Chemicals of Potential Concern

PRGs for Residential Soil for Detected Organic Analytes (mg/kg)

acenaphthene 2,600 cis-1,2-dichloroethene [cis-1,2-DCE] 42
anthracene 14,000 methylene chloride [mecl] 8.5
benzo(a)anthracene [B(a)A] 0.56 n-butylbenzene [n-Bb] 130
benzo(a)pyrene [B(a)P] 0.056 sec-butylbenzene [sec-Bb] 100
benzo(b)fluoranthene [B(b)F] 0.56 1,2,3-trichlorobenzene [1,2,3-TCB] none
benzo(ghi)perylene [B(ghi)P] none 1,2,4-trimethylbenzene [1,2,4-TMB] 51
benzo(k)fluoranthene [B(k)F] 5.6

chrysene 56

fluoranthene 2,000

ideno(123cd)pyrene [I(123cd)P]  0.56

phenanthrene none

pyrene 1,500

AOC9-9 Soil VOCs
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Table A3.11-3

Product and Wipe Sampling Results for Organics

AOC 9-9: Building 51 Sanitary Sewer and Drainage System
(Concentrations in mg/kg)

Analyle SVOCs PCBs Fuels PAHs Hg
| Boring/Sample ID |Saﬂ; 4 820 8080 or 8082 BO1SM 8310 SW7471
Test Pit2
[ss-51MRP2-PROD | Nov-96 | | Aroclor 1242=430 Motar Oll=950,000
Tost Pit 3

5TMRPIT3-PRODUCT

Jul98

Pump OIll Samples

Aroclor 1242=570

Hydraulic/Motor Oli=640,000

Acenapihene=5b7
Acenapihylene=19
Anthracene=1.3
Benzo{ajanthracene=3.5
Benzaltfiuoranihene=3.6
Fluoronthene=17
Pyrana=20

S51MRBSMT-WPUMPOIL# T

Apr99

51 MRBSMT-EPUMPOIL#3

Apr-99

Wipe Samples (Concrete wall east of Pit 3)

51MR-SIWALLWIPE-1

Apr-g9

e ek Haaforanii =i

51 MR-9OWALLWIPE-2-5.0¢

Apr-29

Crude/Wasie Cil = 1.7 mg/wipg

| = Not defected above reporting limlf
= Not anclyzed

ADCH-FSiudge.xis
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Table A3.12-1
Soil Sampling Results (mg/kg*)
AOC 9-11: Former Cooling Towers Southeast of Building 51

Concentrations of Organic Constituents
Organic COPCs: Halogenated VOCs

VOCs Total Hydrocarbons pH
Isopropy!
1,1,1-TCA | Benzene | Toluene | Ethylbenzene| benzene
PRG 770 0.67 520 230
Sample 1D Depth (ft})) Date
58-518-07 7 Aug-91 3.08
B3-51-92-2-5 5.0 Mar-92
BS-51-92-2-15 15
BS-51-92-3-4 4.0 Mar-92
BS-51-92-3-15 15
BS-51-92-3-28 28
BS5S-51-92-3-38 38
BS-51-92-3-48 49
B5-51-92-3-61 61
5B51-96-19-1 1.0 Apr-96 g.00
SB51-86-19-3 3.0 8.53
5B51-96-19-5 5.0 §.18
SB51-96-20-1 1.0 Apr-96 8.69
SB51-96-22-0.8 c.8 Apr-96 8.75
S5B51-96-22-5 5.0 8.89
B5-5851-00-2-12.4 12.4 Feb-00
BS-5B51-00-2-15 15.0
BS-5B51-00-2-18 18.0
BS-5B851-00-3-6.3 6.3
BS-5B51-00-3-9.4 9.4
BS-5B51-00-3-12 12.0
BC = Analysis by BC Laboratories . | = Not detected above reporting limit (reporting limit shown)
CLS - Analysis by California Laboratory Services = Not analyzed
H - Analysis by Hydro Geo Chem
Q - Analysis by Quanteq Laboratories COPCs = Chemicals of Potential Concern
VOCs analyzed by EPA Method 8240 or 8260 *pH reported in standard units

AQC 9-11 Soil VOC

pH analyzed by method 9040
T/18/00



Soil Sampling Results (mg/kg)

Table A.3-13-1

AOC 9-12: Building 51 Former Equipment Storage Area
Concentrations of Organic Constituents

COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID D?f%th Date Lab
MW51B-93-18A-4.4 4.4 Apr-94 BC 0.007 <0.005 <0.005 0.18 0.34 <0.01 ND 56
MW51B-93-18A-9.0 9.0 <0.005 <0.005 <0.005 <0.005 <0.005
MW51B-93-18A-14 14 <0.005 <0.005 <0.005 <0.005 0.086
MW51B-93-18A-19 19 <0.005 <0.005 <0.005 <0.005 0.035
MW51B-93-18A-24 24 <0.005 <0.005 <0.005 <0.005 <0.005
MW51B-93-18A-29.3 29.3 <0.005 <0.005 <0.005 <0.005 <0.005
MW51B-93-18A-34 34 <0.005 <0.005 <0.005 <0.005 0.01
MW51B-93-18A-39 39 <0.005 <0.005 <0.005 <0.005 <0.005
MW51B-93-18A-41 41 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-23-0.8 0.8 Apr-96 | CLS <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-23-2.8 2.8 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-23-3.9 3.9 <0.005 <0.005 <0.005 0.0069 <0.005
SB51-96-24-1.5 1.5 <0.005 <0.005 <0.005 0.0067 <0.005
SB51-96-24-3.5 3.5 <0.005 <0.005 <0.005 0.035 0.005
SB51-96-24-4.5 4.5 <0.005 <0.005 <0.005 0.057 <0.005
SB51-96-25-2 2.0 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-25-4 4.0 <1 <1 <1 <1 <1 n-butylbenzene=2.5
p-isopropyltoluene=4.1
1,2,4-Trimethylbenzene=11
1,3,5-Trimethylbenzene=5.7
SB51-96-25-5 5.0 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-26-3.5 3.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-26-5 5.0 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-27-1 1.0 Oct-96 | CLS <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-27-15.3 15.3 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-27-20.5 20.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-27-25.3 25.3 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-28-1.5 1.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-28-5 5.0 <0.025 <0.025 <0.025 <0.025 <0.025 n-butylbenzene=0.045
sec-butylbenzene=0.033
p-isopropyltoluene=0.13
1,2,4-Trimethylbenzene=0.34
1,3,5-Trimethylbenzene=0.22
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Table A.3-13-1
Soil Sampling Results (mg/kg)
AOC 9-12: Building 51 Former Equipment Storage Area

Concentrations of Organic Constituents
COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID Depth Date Lab
(f
SB51-96-28-15 15 Oct-96 | CLS <0.005 <0.005 <0.005 <0.005 <0.005
SB51-96-28-24 24 <0.005 <0.005 <0.005 <0.005 <0.005
MW51-96-18-3.1 3.1 Sep-96 | LBNL <0.005 <0.005 <0.005 0.025 <0.005
MW51-96-18-5.3 5.3 <0.005 <0.005 <0.005 0.014 <0.005
MW51-96-18-8.4 8.4 <0.005 0.0071 <0.005 <0.005 0.012
MW51-96-18-13 13 <0.005 <0.005 <0.005 <0.005 <0.005
MW51-96-18-18.1 18.1 <0.005 <0.005 <0.005 <0.005 <0.005
MW51-96-18-23 23 <0.005 <0.005 <0.005 <0.005 <0.005
MW51-96-19-3.3 3.3 0.0065 <0.005 <0.005 0.024 0.055
MW51-96-19-9 9.0 <0.3 <0.3 <0.3 <0.3 <0.3 sec-butylbenzene=0.77
p-isopropyltoluene=1.4
naphthalene=1.2
n-propylbenzene=0.38
1,2,4-Trimethylbenzene=4.8
1,3,5-Trimethylbenzene=12
MW51-96-19-13.3 13.3 <0.005 <0.005 <0.005 <0.005 0.0057
SB64-98-1-1.2 X| 1.2 Apr-98 BC <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-1-4 X| 4.0 <0.005 <0.005 <0.005 0.011 <0.005
SB64-98-1-9.3 X] 9.3 0.0064 0.069 0.0051 0.019 0.051
SB64-98-2-1.6 1.6 <0.005 <0.005 <0.005 0.0059 <0.005
SB64-98-2-4.5 4.5 0.0069 <0.005 <0.005 0.16 0.021
SB64-98-2-6.9 6.9 <0.005 <0.005 <0.005 0.014 <0.005
SB64-98-2-9.9 9.9 <0.005 <0.005 <0.005 0.0086 0.011
SB64-98-3-1.4 14 0.0074 <0.005 <0.005 0.12 0.065
SB64-98-3-5.3 5.3 <0.005 <0.005 <0.005 0.016 0.0062
SB64-98-3-6.9 6.9 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-3-10 10 <0.005 <0.005 <0.005 0.008 0.006
SB64-98-4-1.9 1.9 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-4-5.8 5.8 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-4-10.1 10.1 <0.005 <0.005 <0.005 <0.005 0.0083
SB64-98-4-15.6 15.6 <0.005 <0.005 <0.005 <0.005 0.015
SB64-98-5-2.8 2.8 <0.005 <0.005 <0.005 <0.005 <0.005
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Soil Sampling Results (mg/kg)

Table A.3-13-1

AOC 9-12: Building 51 Former Equipment Storage Area
Concentrations of Organic Constituents

COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID Depth Date Lab
(ft)
SB64-98-5-5.7 5.7 Apr-98 BC <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-5-10.3 10.3 <0.005 <0.005 <0.005 <0.005 0.0068
SB64-98-5-15.1 15.1 <0.005 <0.005 <0.005 <0.005 0.085
SB64-98-6-3.5 3.5 <0.005 <0.005 <0.005 0.0077 0.037
SB64-98-6-4.9 4.9 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-6-10.7 10.7 <0.005 <0.005 <0.005 <0.005 0.033
SB64-98-6-14.7 14.7 <0.005 <0.005 <0.005 <0.005 0.0051
SB64-98-6-19.9 19.9 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-7-4.5 X| 4.5 May-98 0.0056 <0.005 <0.005 0.03 <0.005
SB64-98-7-6 X| 6.0 <0.005 <0.005 <0.005 0.016 <0.005
SB64-98-7-6.3 X| 6.3 <0.005 <0.005 <0.005 0.034 <0.005
SB64-98-7-7.5 X| 7.5 0.076 0.0055 <0.005 0.28 0.16
SB64-98-7-7.8 X| 7.8 0.024 <0.005 <0.005 0.13 0.034
SB64-98-7-9 X| 9.0 13 0.021 0.026 40 1.9 Toluene=0.0221
1,3-dichlorobenzene=0.0065
hexachlorobutadiene=0.011
SB64-98-7-9.3 X| 9.3 2800 5 4.6 680 120 Toluene=0.71
SB64-98-8-5.6 5.6 Jun-98 0.032 0.031 <0.005 0.086 0.078
SB64-98-8-10.4 10.4 0.0068 0.024 <0.005 0.029 0.023
SB64-98-9-2 2.0 Apr-98 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-9-6 6.0 0.0062 <0.005 <0.005 0.089 0.032
SB64-98-9-10.5 10.5 <0.005 <0.005 <0.005 0.019 0.005
SB64-98-9-15.4 15.4 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-10-1 X| 1.0 May-98 0.01 <0.005 <0.005 <0.005 <0.005
SB64-98-10-2.5 X| 25 0.015 <0.005 <0.005 0.007 <0.005
SB64-98-10-5.2 X| 5.2 0.0057 0.0066 <0.005 0.037 0.023
SB64-98-10-5.7 X| 5.7 <0.005 <0.005 <0.005 0.0078 0.0083
SB64-98-10-8.3 X| 8.3 0.037 0.12 <0.005 0.029 0.031
SB64-98-10-8.8 X| 8.8 0.081 0.15 <0.005 0.076 0.093 1,2-DCA=0.016
methylene chloride=0.014
SB64-98-10-11 Xl 11 32 0.68 0.14 1.2 1.2 1,2-DCA=0.042
toluene=0.0051
methylene chloride=0.029

Page 3

AOC9-12 VOCs.xIs

9/18/2000




Table A.3-13-1
Soil Sampling Results (mg/kg)
AOC 9-12: Building 51 Former Equipment Storage Area

Concentrations of Organic Constituents
COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID Depth Date Lab
(ft)

SB64-98-10-11.5 X| 11.5 May-98 BC 0.3 0.035 <0.005 0.2 0.082 1,2-DCA=0.0097
SB64-98-10-12 X 12 0.0079 0.014 <0.005 0.012 0.024

SB64-98-10-13.6 X| 13.6 0.011 <0.005 <0.005 0.0078 0.0068 Total xylenes=0.012
SB64-98-10-16 X 16 0.0058 <0.005 <0.005 0.012 0.0097

SB64-98-10-16.4 X| 16.4 0.0088 <0.005 <0.005 0.0065 0.0052 Total xylenes=0.01
SB64-98-10-18.6 18.6 0.0091 <0.005 <0.005 <0.005 <0.005

SB64-98-10-19.1 19.1 0.11 0.031 <0.005 0.0095 0.012

SB64-98-11-1 X| 1.0 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-2.3 X| 2.3 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-4.7 X| 4.7 0.008 <0.005 <0.005 <0.005 0.049

SB64-98-11-5.2 X| 5.2 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-6.4 X| 6.4 0.0057 <0.005 <0.005 <0.005 <0.005

SB64-98-11-6.9 X| 6.9 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-7.7 X| 7.7 <0.005 0.011 <0.005 <0.005 <0.005

SB64-98-11-8.2 X| 8.2 <0.005 0.029 <0.005 <0.005 <0.005

SB64-98-11-9.2 X| 9.2 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-9.7 X| 9.7 <0.005 0.025 <0.005 <0.005 <0.005

SB64-98-11-10.6 X| 10.6 0.006 0.02 <0.005 <0.005 <0.005

SB64-98-11-11.1 X| 11.1 0.0054 <0.005 <0.005 <0.005 <0.005

SB64-98-11-12.2 X| 12.2 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-13.5 X| 13.5 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-16.5 X| 16.5 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-17 X 17 <0.005 <0.005 <0.005 <0.005 <0.005 Total xylenes=0.011
SB64-98-11-17.6 X| 17.6 0.0078 0.005 <0.005 <0.005 <0.005

SB64-98-11-18.1 18.1 0.01 0.0093 <0.005 <0.005 <0.005

SB64-98-11-20 20 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-11-20.5 20.5 0.0078 0.0053 <0.005 <0.005 <0.005

SB64-98-12-1 1.0 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-12-3 3.0 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-12-5 5.0 <0.005 0.0098 <0.005 <0.005 0.0078

SB64-98-12-7 7.0 <0.005 0.02 <0.005 0.0079 0.027

SB64-98-12-8.5 8.5 0.0051 0.047 <0.005 <0.005 <0.005
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Soil Sampling Results (mg/kQg)

Table A.3-13-1

AOC 9-12: Building 51 Former Equipment Storage Area
Concentrations of Organic Constituents

COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID Depth Date Lab
(ft)

SB64-98-12-10 10 May-98 BC <0.005 0.016 <0.005 <0.005 <0.005
SB64-98-12-11.5 11.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-12-13.1 13.1 0.0076 0.038 0.006 <0.005 <0.005
SB64-98-12-14.5 14.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-12-19.5 19.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-3.3 3.3 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-5 5.0 <0.005 <0.005 <0.005 0.0066 0.034
SB64-98-13-7 7.0 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-8.6 8.6 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-10 10 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-11.5 11.5 0.0063 <0.005 <0.005 <0.005 <0.005
SB64-98-13-11.9 11.9 0.0083 <0.005 <0.005 <0.005 <0.005
SB64-98-13-13 13 0.0086 <0.005 <0.005 <0.005 <0.005
SB64-98-13-13.4 13.4 0.0095 <0.005 <0.005 <0.005 <0.005
SB64-98-13-14.6 14.6 0.0086 <0.005 <0.005 <0.005 <0.005
SB64-98-13-16.5 16.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-17.5 17.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-13-19.5 19.5 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-4 4.0 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-5 5.0 0.0074 <0.005 <0.005 0.01 0.014
SB64-98-14-5.5 5.5 <0.005 <0.005 <0.005 <0.005 0.01

SB64-98-14-7.8 7.8 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-8.3 8.3 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-9 9.0 0.0083 <0.005 <0.005 <0.005 <0.005
SB64-98-14-9.5 9.5 0.0058 <0.005 <0.005 <0.005 <0.005
SB64-98-14-10.6 10.6 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-11.1 11.1 0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-12.1 12.1 <0.005 <0.005 <0.005 <0.005 <0.005
SB64-98-14-12.6 12.6 0.0067 <0.005 <0.005 <0.005 <0.005
SB64-98-14-13.8 13.8 0.011 <0.005 <0.005 <0.005 <0.005
SB64-98-14-14.3 14.3 0.01 <0.005 <0.005 <0.005 <0.005
SB64-98-14-16.5 16.5 0.0089 <0.005 <0.005 <0.005 <0.005

Page 5
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Table A.3-13-1
Soil Sampling Results (mg/kQg)
AOC 9-12: Building 51 Former Equipment Storage Area

Concentrations of Organic Constituents
COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID Depth Date Lab
(ft)

SB64-98-14-17 17 May-98 BC 0.008 <0.005 <0.005 <0.005 <0.005

SB64-98-14-18.5 18.5 0.0058 <0.005 <0.005 <0.005 <0.005

SB64-98-15-4.5 4.5 <0.005 <0.005 <0.005 <0.005 0.043

SB64-98-15-5 5.0 <0.005 <0.005 <0.005 <0.005 0.029

SB64-98-15-7.5 7.5 0.012 <0.005 <0.005 <0.005 0.076 cis-1,2-DCE=0.022
SB64-98-15-9.1 9.1 0.0085 <0.005 <0.005 <0.005 <0.005 cis-1,2-DCE=0.0053
SB64-98-15-10.5 10.5 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-15-12.5 12.5 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-15-14 14 <0.005 0.0064 <0.005 <0.005 <0.005

SB64-98-15-15.5 15.5 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-15-16 16 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-15-18.1 18.1 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-15-20 20 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-15-20.2 20.2 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-16-2 2.0 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-17-5 5.0 Dec-98 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-17-10 10 <0.005 <0.005 <0.005 <0.005 <0.005

SB64-98-17-15.5 15.5 <0.005 <0.005 <0.005 <0.005 <0.005

BS-MW64-98-19-3 3.0 Feb-99 BC <0.005 <0.005 <0.005 0.015 <0.005

BS-MW64-98-19-6.3 6.3 0.027 <0.005 <0.005 0.26 0.044

BS-MW64-98-19-7.5 7.5 0.45 0.009 0.0075 0.65 0.13

BS-MW64-98-19-9.2 9.2 0.020 0.032 <0.005 0.043 0.057

BS-MW64-98-19-11 11 0.0092 <0.005 <0.005 0.010 <0.005

BS-MW64-98-19-13.5 13.5 <0.005 <0.005 <0.005 <0.005 <0.005

BS-MW64-98-19-15.2 15.2 <0.005 0.0067 <0.005 <0.005 <0.005

BS-MW64-98-19-16.8 16.8 0.0082 <0.005 <0.005 <0.005 <0.005

BS-MW64-98-19-18.7 18.7 0.0077 <0.005 <0.005 0.0059 <0.005

BS-MW64-98-19-21.1 21.1 <0.005 <0.005 <0.005 <0.005 <0.005

BS-MW64-98-19-22.8 22.8 <0.005 <0.005 <0.005 <0.005 <0.005

BS-MW64-98-19-24.5 24.5 <0.005 <0.005 <0.005 <0.005 <0.005

AOC9-12 VOCs.xIs
Page 6 9/18/2000




Table A.3-13-1
Soil Sampling Results (mg/kg)
AOC 9-12: Building 51 Former Equipment Storage Area

Concentrations of Organic Constituents
COPCs: Halogenated Hydrocarbons

VOCs PCBs Fuels | Oil & Grease
1,1,1-TCA 1,1-DCA 1,1-DCE PCE TCE Other Compounds Detected
PRG 770 590 0.054 5.7 2.8 0.22
Sample ID Depth Date Lab
(ft)
BS-MW64-98-20-6.7 6.7 May-99 | BC 0.11 0.056 0.008 0.83 0.15
BS-MW64-98-20-8 8 0.055 0.027 0.0081 0.11 0.13
BS-MW64-98-20-9.8 9.8 0.16 0.082 <0.005 0.31 0.064
BS-MW64-98-20-11 11 0.030 0.11 0.054 0.058 0.082 1,2-DCA=0.023
Methylene chloride=0.030

BS-MW64-98-20-12 12 <0.005 <0.005 <0.005 <0.005 <0.005
BS-MW64-98-20-13.6 13.6 0.033 0.015 <0.005 0.0075 <0.005

ND (or < reporting limit)

= Not detected
= Not analyzed

BC = Analysis by BC Laboratories

CLS = Analysis by California Laboratory Services

LBNL = Analysis by Lawrence Berkeley National Laboratory

VOCs analyzed by EPA Method 8260

PCBs analyzed by EPA Method 8080

Fuels analyzed by EPA Method 8015M

Oil and Grease analyzed by EPA Method 413.1

Concentrations shown in bold are above PRGs for residential soil

COPCs = Contaminants of Potential Concern

X - Indicates that sample was collected from material that has been excavated

Page 7
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Table A3.

14-1

Soil Samples Collected for Investigation of Groundwater Plumes
Concentrations of Organics and Fuels
(Concentrations in mg/kg)

Location
Description Sample ID Depth {t)] Date | Lab VOCs Fuel Identification
ACQC 1-9: Building 71 Groundwater Solvent and Freon Plume
MW71-97-23 BS-MW71-97-23-10.5 10.9 - | Sep-97( BC
BS-MW71-97-23-14.1 14.1
BS-MW71-97-23-19.3 18.3
BS-MW71-97-23-24.2 24.2
BS-MW71-97-23-29.1 29.1
BS-MW71-87-23-34.1 34.1
BS-MW71-97-23-39.5 39.5 Diesel=12
Crude/waste oil=28
BS-MW71-87-23-44.3 44.3
BS-MW71-87-23-49.3 49.3
BS-MW71-57-23-53.8 53.8
B3-MW71-87-23-58.5 58.5
MW71B-88-13 BS-MW71B-98-13-4.5 4.5 Sep-98 | BC
BS-MW71B-98-13-90.5 8.5
B3-MW71B-98-13-19.2 19.2
B5-MW71B-98-13-28.5 28.5
Building 71H BS-SB71H-98-1-5.3 5.3 Apr-98| BC
BS-5871H-98-1-11 11
BS-5B71H-98-1-16 16
BS-SB71H-98-1-21 21
B5-5B71H-98-1-31 31
BS-5871H-38-1-41 41
BS-5B71H-98-1-50.5 50.5
BS-5B71H-98-2-6 s]
B5-SB71H-98-2-10.9 10.9
B5-5B71H-9B-2-15.8 15.8
MW4EA-98-11 BS-MWA4BA-38-11-10 . 10 Oct-98| BC
BS-MWA46A-38-11-17.8 17.8
BS-MW46A-08-11-27.8 27.8
BS-MW46A-88-11-37.7 37.7
BS-MW46A-08-11-47.8 47.8
BS-MW46A-88-11-57 57
BS-MW46A-98-11-63.1 63.1
BS-MW46A-98-11-72.5 72.5
SB71B-93-1 B5-5B71B-99-1-4.8 4.6 May-39| BC
BS5-5B718-89-1-11 11
B5-5B71B-08-1-16 16
BS-5B71B-99-1-21 21
5B871B-98-2 B5-8871B-89-2-6 5 May-39| BC
BS-5871B-99-2-11 11
B5-5B71B-99-2-16 16
BS5-5871B-99-2-21 21 N
MW71B-99-3 BS-MW71B-99-3-3.7 3.7 Jul-99 | BC PCE=27
BS-MW71B-99-3-5.8 5.8 PCE=0,13
BS-MW71B-98-3-8.1 8.1 FPCE=0.096

Page 1
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Table A3.14-1

Soil Samples Collected for Investigation of Groundwater Plumes

Concentrations of Organics and Fuels
(Concentrations in mg/kg)

Location
Description Sample ID Depth {ft)] Date [ Lab Fuel ldentification
MW71B-88-3 BS-MW71B-99-3-10.6 10.6 | Jul-99 | BC
BS-MW71B-93-3-15 15
BS-MW71B-99-3-20 20
BS-MW71B-99-3-25 25 PCE=0.017
BS-MW71B-89-3-30 30 PCE=0.012
AOC 9-13: Building_; 51/64 Groundwater Solvent Plume
MWE4-97-1 BS-MWE4-97-1-4.7 4.7 May-97{ BC [ LENDAE
BS-MW64-37-1-9.8 9.8
BS-MW6E4-87-1-14.5 14.5
BS-MW64-97-1-20 20
BS-MW6E4-97-1-24.5 24.5
MW64-97-2 BS-MW64-97-2-5.5 5.5 May-97] BC
BS-MWE4-97-2-10.5 10.5
BS-MW64-537-2-15.1 15.1
BS-MW64-97-2-25 25
BS-MW6E4-97-2-30 30
MW51-87-13 BS-MW51-87-13-0-15Comp 0-15 | Sep-97 | BC
BS-MW51-97-13-15-30Comp | 15-30
BS-MW51-97-13-30-43Comp 30-43
BS-MW51-97-13-35.4 35.4
B5-MW51-07-13-43-70Comp 43-70
MWS1-97-15 BS-MW51-87-15-0-17Comp 0-17 | May-97| BC
BS-MW51-87-15-17-30Comp 17-30
B5-MW51-07-15-30-45Comp 30-45
BS-MW51-97-15-45-60Comp 45-60
BS-MWS51-97-15-60-80Comp 650-80
BS-MW51-97-15-90-108Comp | 90-108 END
MW51-87-16 BS-MW51-97-16-4.2 4.2 Sep-97 | BC cis-1,2-DGE=0.0083
PCE=0.0058, TCE=0.012
BS-MW51-97-16-8.8 8.8 cis-1,2-DCE=0.035
TGE=0.019
BS-MW51-97-16-14 14
BS-MW51-97-16-23.7 23.7
BS-MW51-97-16-34 34
MW56-98-2 BS-MW56-98-2-3.3 3.3 Apr-98
BS-MW56-98-2-8.9 8.9 TCE=0.0066
BS-MW56-98-2-19.1 19.1 1,1-DCA=0.049
cis-1,2-DCE=0.0067
BS-MWS56-98-2-29.5 29.5
BS-MW56-98-2-39.1 3g.1 vinyl chloride=0.0074
BS-MW56-98-2-49.2 49.2
BS-MW56-98-2-53.8 53.8
MW51-98-5 BS-MW51-38-5-9.3 9.3 May-98
BS-MWS51-08-5-19.5 19.5
BS-MW51-98-5-20.5 29.5
BS-MW51-88-5-39.5 38.5
BS-MW51-98-5-49.5 49.5
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Table A3.14-1
Soil Samples Collected for Investigation of Groundwater Plumes
Concentrations of Organics and Fuels

(Concentrations in mg/kg)

Location
Description Sample 1D Depth (ft)] Date [ Llab VOCs Fuel Identification
MWGE3-98-18 BS-MWE3-08-18-4.5 4.5 Sep-88| BC |
BS-MWE63-98-18-8.5 . 8.5
BS-MWE3-88-18-19.5 19.5
BS-MW£3-98-18-34.5 34.5 ‘N
5B64-99-4 B5-5B64-99-4-4.5 4.5 May-99| BC TCE=0.0081
B5-5B64-39-4-10.5 10.5 1,1-DCA=0.012
PCE=0.015, TCE=0.024
B5-5B64-99-4-15.8 15.8
B&-SB64-99-4-18.5 19.5
5B64-99-5 BS-5B64-99-5-6 G May-99 | BC
BS5-5B864-99-5-10.8 10.8
BS-5B64-95-5-15.7 15.7
BS-5B64-99-5-20.3 20.3
BS-SB64-99-5-25 25
SB64-98-6 BS-5B64-93-6-6 6 May-99| BC
BS-SB64-99-6-10.5 10.5
BS-SB64-59-6-15.6 15.6
BS-5B64-93-5-20.8 20.8
B3-5B64-99-6-24.8 24.8
SB64-99-7 BS5-SB64-99-7-6 6 May-99| BC
BS-5B64-99-7-11 11
BS-5B64-99-7-16 16
BS-SB64-98-7-21 21
B5-5B64-30-7-24.2 24.2
Other soil sampling not associated with groundwater plumes
Building 51A BS-SB51A-98-1-3.8 3.8 Apr-98 | BC PCE=0.0067
B5-SB51A-88-1-10.56 10.5
BS-SB51A-08-1-20.2 20.2
BS-5B51A-98-1-29 29 N0
MW51-99-1 BS-MW§51-99-1-5.7 5.7 Apr-99 | BC 1.1,1-TCA=0.0065
BS-MW51-99-1-9.2 9.2 PCE=0.023
1,1,1-TCA=0.014
BS-MW51-99-1-14.3 14.3
BS-MW51-99-1-18 13
BS-MWS51-99-1-24.3 24.3
BS-MW51-89-1-28.3 29.3
BS-MW51-89-1-34.3 34.3 e NDE
SB51L-89-1 B5-5B51L-99-1-3.2 3.2 Oct-39 | BC PCE=0.012
BS-5B51L-89-1-6 5] cis-1,2-DCE=0.043
) PCE=0.31, TCE=0,25
BS-SB511.-99-1-10.5 10.5 cis-1,2-DCE=0.028
PCE=0.11, TCE=0.42
B85-8B51L-99-1-15.4 15.4 cis-1,2-DCE=0.015
TCE=0.0051
BS-SB51L-99-1-20.5 20.5 TCE=0.011
B8S-8SB51L-99-1-25.5 25.5
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Table A3.14-1

Soil Samples Collected for Investigation of Groundwater Plumes
Concentrations of Organics and Fuels

{Concentrations in mg/kg)

Location
Description Sample ID Depth (it)] Date [ Lab VOCs Fuel Identification
SB51L-99-1 BS-5B51L-89-1-30.1 30.1 Oct-89
BS-5B51L-99-1-34.6 34.6

= Not analyzed

BC = Analysis by BG Laboralories

VOCs analyzed by EPA Method 8260
Fuel Identification analyzed by EPA Method 8015M, included: Light Naptha, Aviation Fuel, Stoddard/White Spirits, Heavy Naptha/
Ligroin/Petroleum Benzin, Gasoling, JP4, JP5, JP8, Kerosene/Jet Fuel, Diesel, Crude/Waste Qil, Hydraulic/Motor Oll, and WD-40

Page 4
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Table A4.3-1
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{(concentrations in pg/L)

MWa0-3 (well is on semi-annual sampling)

Constituent MCL | Dec-92] Mar-83] Jun-33] Aug-93| Nov-93| Mar-84 (D) FJun-84] Avg-84]Mav-84 {Mar95diun-a5] gop-6s| pac-95_(5)* |ren-06l Aug-o6]Dec-05 (D)* [Mar-87 (D) | sap-a7] Mar.98] Sep-2a] Fab-a9] Sap-9a] Fan-00
Aromatic and Non-Halogenated Hydrocarbons
Benzene 1 |ik< B Il B3 b P e BPE]
n-Butylbenzens 3 <13 i <1
sec-Butylbanzens 3! 1
ter-Butylbenzens 1 ]
Ethylbenzene 700 1 T <
Isopropylbenzene <2 e
p-Isapropylioluene 2o Ce1
\Naphthalene 22 e
n-Propylbenzens el
Toluene 150 =K
1,2,4-Trichlorobenzens | 70 <t
1,2 3-Trichloropropane e
1.2.4-Trimethylbenzene et
1.3.5-Trimethylbenzena <1
Xylenes, total 1750]: P
Total Aromatic Hydrocarbons
Halogenated Non-Aromatic Hydrocarbons
Bromodichloromethane | 100 E FRa R e O [ el e <15 0] etuibiét N e e I - b e R o S P 1 T B oL P o e Ayt <
Carbon Tetrachlaride 0.5 : : . : : ; < 5 1 ; oy <1..
Chloroethane &30
GChloroform 100 3.9
1,1-Dichlorosthane 5 1.6
1,2-Dichlorosthane 0.5 <2
1,1-Dichloroethane 5] <t
cis-1,2-Dichloroethene 5] 15.4
trans-1,2-Dichloroethene 10 1.1
1,2-Dichleroprapane 5 e
Methylens Chloride 5 i
Tetrachieroethena 5 14.3
1,1,1-Trichloroethane 200 e
1,1,2-Trichlorosthane 5 ]’
Trichloroethene 5 . 16.0
Freon-11 150 | .
Freon-113 1200)'% 3 . ; i { <5
Vinyt Chloride 0.5] 6.1 | 3.3 . 4.5 . 7 oisdig 2. . . 3.1 ; ; A
Total Halogenated Hydrocarbons | 85.4 | 55.3 .3 | 59.4 56.6 .3[59.7[73.8 . . 53.8 52.3
Total Cancentration of VOCs | 95.4 [ 55.3194.3| 59.4| 68.3]79.3|73.3(42.2|58.1| 56.6 (56.3| 59,7| 73.8(80.8|67.5| 80,4 B9.1} 80.0{76.14| 65.6 {70.59} 53,9 | 87.9| 56.1|55.7| 54.4 | 52.3

= Less than Quantitation Limit (D} = Dupticate sample
= Analysis by BC Laboratories (S) = Split sample

MCL = Maximum contaminant level far drinking water
All analyses by 1BNL EML unless otherwise noted




Table A4.3-1 {Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
. (concentrgtipn_s___in pall)

MW80-4 (well Is on seml-annual sampling)

Constitugnt MCL | Dec-82] mar-03 [ Jun-83 | Aug-83[ Nov-3 | Mar-84 | May-84 ] Aug-84] Dec-84-] Fen-85-] Jun-25"] Sep-95 | Nov-95] Feb-06 Jun-06] Sep-86] Dec-g6] Mar-97 | Aug-67] Mar-08] Sep-08 | Fah-98] Sep-98| Fab-00
Aromatic and Non-Halogenated Hydrocarbans
Benzaene 1

n-Bulylbenzene
sae-Bulylbenzene
ter-Butylbenzens
Ethylbenzens 700
isopropylbenzene
p-Isopropylioluene
Napnthaleng
n-Propylbenzensa
Toluene 150
1,2 4-Trichlorobenzene | 70
1,2 4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, toial 1750{ =G < <7 g G| e R ; y i i f
Total Aromatic Hydracarbons [ . |- 5.0
Halogenated Non-Aromatic Hydrocarbons
Bromodichloromethane | 100
Carbon Tetrachloride 0.5
Chlorosthane

Chioroform 100
1,1-Dichloroethane 5
1,2-Dichloroethane 0.5
1,1-Dichloroethene 3]
cis-1,2-Dichloroethena 8
trans-1 2-DCE 10

1,2-Dichloropropane 5
Methylene Chloride 5
Tetrachleroethens 5
0
5

1,1,1-Trichlorogthane | 200

1,1,2-Trichlorgethane

Trichlorosthens 5

Freon-11 150

Freon-113 1200

Freon-123A

Vinyl Chlaride 0.5 < i : 1 ; < :

Total Halogenated Hydrocarbons | 11.4 1.0 4.8 . . . . 2.4 . . . . . . . 2.1 3.9
Total Concentration of VOGCs 11.4 3.0 4.8 . . . . 2.4 3.1 . . . . . . 2.1 3.9

MCL = Maximum contaminant level for drinking water ‘| = Less than Quantitation Limit * = Analysls by BC Laboralories
All analyses by LBNL EML unless otherwise noted = Compound not included in analysis




Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Resulis

Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/t)

EMWQD-S {well Is en semi-annual sampling}

Constituent MOL | pec-9afFeb-9a] Mar-a3 {0} [May-83] tun-03] sep-93] Dec-93- Mar-84] Jun-94] Sep-84] Dac-8aFob-o5]anr-05] Nov. 5[ Fon-nal Jun-95] Jut-66] av-08] Mar-87] may-57] Seg-87] Nav.07] Fob-88] May-08] Aug-08] Oei-ea] tay-28] Feb-co
Aromatic and Non-Halogenated Hyd
Benzene i
n-Butylbenzane
sec-Bulylbenzane
ter-Butytbenzene
Ethylbenzena 700
Isopropylbenzene
|p-Isopropyltoluene
|Naphthalene
n-Propylbenzene
Toluene 150
1,2,4-Trichlorobenzene | 70
1,2,3-Trichloropropane
1,2.4-Trimathylbenzene
1,3.5-Trimathyianzene
Xylenes, totat 1750{:
Tolal Aromatic Hydrocasbons
Halogenated Non-Aromatic
Bromodichioramethant 100
Casbon Tetrachloride | 0.5
Chioroethane

—_

Chlorolarm 100
1,1-Dichlorcethane 5
1,2-Dichloroeihane 0.5
1,1-Dichlorosthensg B
cis-1,2-Dichlorcethene 6

trans-1,2-0CE 10
1,2-Dichicropropane 5
Methylene Chloride 5
Tetrachlorogthene 5
0
5

1,1,1-Trichloroethane | 2
1.1, 2-Trichlorosthane
Ttichloroathane 5

Freon-11 150
Freon-113 1200
Vinyl Chilaride 0.5 ; ; siefie <0.! : i
Total Halogenated Hydrocarbons 1.0 . 89.811.0 2.4912, . . 1.1 1.5
Total Concentration of VOCs 1.0 . 9.8 ] 1.0 2.4912, . 1.1 ] - 1,5

MCL = Maximum contaminant level for drinking water - | = Less than Quantitation Limil * = Analysis by BC Laboratories
All analyses by LBNL EML unless otherwise noled « = Analysis by AEN Laboratory {3 = Duplicate sample




Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

EMWSD-E {well is on annual sampling}

Constituent mcL | Dec-82 | Mar-93 | Jun-93 | Aug-93 | Nov-93 | Mar-84 | Aug-04 [ Feb-95* | Sep-85 | Feb-06 | Jui-96 | Mar-97 | Sep-a7 | May-aa” | May-89
Aromatic and Non-Halogenated Hydrocarbons
Benzene 1 |iies 1 i i & 2k B e s e

n-Butylbenzene
sec-Butylbenzena
ter-Butylbenzens
Ethylbenzene 700
Isopropylbenzene
p-lsopropyltoluene

Naphthalene

n-Propylbenzene

Toluens 150
1,2,4-Trichlorobenzens 70

1,2,3-Trichloropropane
1,2,4-Trimethylbanzane
1,3.5-Trimethylbenzene
Xylanes, total 1750}
Tolal Aromatic Hydrocarbons
Halogenated Non-Aromatic Hydrocarbons

Bromodichloromethane 100
Carbon Tetrachloride 0.5
Chlorcethana

Chloroform 100
1.1-Dichlorosthane 5
1,2-Dichlorosthans 0.5
1,1-Dichloroethene 5]
cis-1,2-Dichlarpethens 6
trans-1,2-Dichloroetheng 10
1,2-Dichioropropane )
Methylene Chloride 5
Tetrachloroethene 5
1,1.1-Trichloroethane 200
1,1,2-Trichloroethane 5
Trichloroethene 5
Freon-11 1590
Freon-113 1200 |
Vinyl Chlaride 0.5

Total Halogenated Hydrocarbons
Taotal Concentration of VOCs

MCL. = Maximum contaminant level for drinking watar
All analyses by LBNL EML unless ctherwise noted

= Less than Quantitation Limit * = Analysis by BC Laboratories




Table A4.3-1 (Cont'd)
LBNL Groundwater Manitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/lL)

fMawp-1
Constituent MCL | boc-5a] Mar-5a] Jun-05] Aug-53 ¥ Nov.3 | Mar.04] May-0a] Aup-na]Nov-4 Fun 05 TMay-05-[ Aug-95[Noy-6] Feb-a6] May-86] Jul-95] Nav-08] Fun.27 | May-87] Aug-97] Hoy-57] Jun-58 [May-35] Aug-38] Hov-a8 |Janee] Apr-98] Aug-99] Oe1.08 | Jan00 | May.o|

Aromat(c and Non-Haloganated Hydrocarbons
Benzene < i
. {n-Butylbenzene
sac-Butylbenzene
ter-Butylbenzens
Ethylbanzens
Isopropylbanzena
p-lsopropylinluene
Naphthalens
n-Propybenzens
Toluena
1.2.4-Trichlgrobanzene
1,2.4-Trimelhylbenzana
1,3.5-Trimethylbenzane
Xylanes, iotal

Total Aromatic Hydrocarbons

Haloganated Nen-Aromatic H
Carbon Telrachloride
Chloraform
1,1-Dichlorogthane
1,2-Dichloroathans
1,1-Dichlorosthena
cis-1,2-Dichloroethane
lrans-1,2-Dichlcrosihene
Melhylene Chlarida
Teirachloroethane
1,1,1-Trichloroethana
1.1,2-Trichlorgethana
Trichioroethane
Freon-113

Viny! Chiloride

Tatal Halopenaled Hydrogarbgns -I

Total Concentration of VOGS [ [ i | [ | ] | | | | | ] [ i

MCL = Maximum contaminant ievel far drinking water
All analyses by LBNL EML unfess otherwise naotad

= Less than Quantitation Limit * = Analyzed by BC Laboratorles

Area 15 VOC Sum
4/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
{concentrations-in pg/L)

Constituent

MCL

51-92-2 {(well is on annual sampling)

Dec-92 | Mar-83 | Jun-93 | Aug-83 | Oct-93 | Feb-24 | Aug-94 | Feb-95- | Sep-95 | Feb-96 | Aug-96 | Mar-97 | Aug-97 | May-98”

May-99 | Feb-00

Aromatic and Non-Halo

enated Hydroearbons

Benzene

n-Butylbenzene

sac-Butylbenzene

ter-Butylbenzene

Ethylbenzene

700F

|soprapyibenzene

p-lsopropyltoluena

Naphthalens

n-Propylbenzene

Teluene

150}

1,2 4-Trichlorobenzeng

70 I

1,2,4-Trimethylbenzense

1,3,5-Trimethylbenzene

Xylenes, total

1750}

Tolal Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride

0.5

5

Chloroform 100}
Freon 12 ;
1,71-Dichloroethane 5
1,2-Dichloroethane 0.5
1,1-Dichloroethene B
cis-1,2-Dichloroethene 8
frans-1,2-Dichlorosthene 10
Methylens Chloride 5
Tetrachloroethene 5
1,1,1-Trichlorcethans 200
1,1,2-Trichlarcethane 5
Trichloroethene 5
Freon-113 1200
Vinyl Chioride 0.5 |

Total Halegenated Hydrocarbons

Total Concentration of VOCs | | | | I i k I

MCL = Maximum contaminant level for drinking water

All analyses by LBNL EML unless otherwise noted

= Less than Quantitation Limit * = Analysis by BC Laboratories

Area 9 VOC Sum

8/18/00




Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/l)

PZ51-92-3

Constituent

MCL

12' az' 42" 52

ga'

Nev-03 (G) |  Feb-00 Nov-93 (G) Nov-93 (G) Nov-33 (G)

Nov-93 {G)

Aromatic and Non-Halogenated Hydrocarbons

Benzene

n-Butylbenzene

sec-Butylbenzene

tar-Butylbenzene

Ethylbenzene

700

|sopropylbenzene

p-Isopropyltolusne

Naphthalene

n-Propylbenzene

Toiuene

150

1,2,4-Trichlorobenzene

70

1,2, 4-Trimethylbenzene

1,3,5-Trimethylbenzenea

Xyienes, total

1750

Total Aromatic or Non-Haloganated Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5
Chlorofarm 100
Dichlorodiflucromethane(Freon 12)
1,1-Dichioroethane 5
1,2-Dichloroethane 0.5
1,1-Dichlorasthene ]
cis-1,2-Dichloroethene B
trans-1,2-Dichloroethena 10
Methylene Chloride 5
Tetrachloroethene 5
1,1,1-Trichlorogthane 200
1,1,2-Trichloroethane 5
Trichloroethans 5
Freon-113 1200
Vinyl Chlarids 0.5

Total Halogenated Hydrocarbons

{Total Concentration of VOCs

I [ H ||

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless otherwise noted

& = Less than Quantitation Limit

(G) = Grab samﬁle

Area 9 VOC Sum
~Af19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
 (concentrations in pg/l)

46A-92-15 (well is on semi-annual sampling}

Constituant MCL |oet-02 (D) | ouc-92]Mar-83] May-83] Aug-83] Nov-23] tar-84l sun-24] Aug-84] nec-a4 | Mar-057] dun-05] Aug-o5] nac-asf Mar-oa] Jun-aa] Aug-oe]pac-06 Mar-a7] dun-07] Aug-97] Nov-87] waz-0r] May-0e] wov-a8] Feb-ga] May-08] Jun-ae] Feb-n0
Aromatic and Non-Halogenated Hydrocarbons
Benzene Jha

n-Butylbenzene
sgc-Butylbenzense
ter-Butylbenzans
Ethylbenzens
|sopropylbenzene
p-Isopropyltoluene
Naphthalens
n-Fropylbenzene
Toluene
1,2,4-Trichiorobenzen
1.2.3-Trichioropropane

1.2 4-Trimethyibanzens
1,3,5-Trimathylbanzene
Xylenes, tota! 17508
Total Aromatic Hydrocarbons
Halogenated Non-Aromatic
Bromodichloromethan
Carbon Tetrachloride
Chloroethane
Chloroigrm
1,1-Dichlotogthane
1,2-Dichlorosthang
1.1-Dichlorgethens
cls-1.2-Dichloronthena
trans-1,2-Dichioroethand

Jry por ey e il i i) Y0

1.2-Dichioropropane 5

Methylene Chloride 5

Teirachlorcetheng 5

3.1.1-Trichlgroathans 200

1,1,2.Trichlcroathana 5

Trichloroethane 5

Freon-11 150 4

Freon-113 1200 : : c 5.9 i : : ] Rk
Vinyl Chioride g.518.3|21.00 11.7]| 5.4 . . . 11.3] 3.1 . 3.3 | 9.2 ., , 0. .0} 3.8)7.2] 6.3
‘Total Halogenated Hygrocerbork 18,3 | 25.81 11.7] 7.2 . . 20.5118.9 . 6.95 [16.36 . 4] 25. A110.0]16.0] 13.4

Total Concentration of VOC§18.5) 26 | 11.7] 7.2 . N 20,51 18.9 . 6.895 [ 17.56 K . .4110.0§ 16.0{ 13.4

MGL = Maximum contaminant leve! for drinking waler
All analyses by LBNL EML unless atherwise nated

Less than Quantitation Limit * = Anglysls by BC Laboratarles
GCompound not Included in analysis (D} Duplicate result analyzed by Ghromalab, EFA Method 8240




Table A4.3-1 {Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentrations In pg/L)

71-93-1 {well is on semi-annual sampling)

Constituent MCL | Oct-23  (D)* | Mar-84] Jun-94] Aug-84 (D) [Dec-84- | Mar-85" [ Jun-95° [ Aug-55] Dec-95[ Feb-96 | Jun-86 | Aug-86] Dec-96 | Feb-97 | Aug-87] Mar.98 | Sep-88 ] Feb-93 | Aug-99] Feb-00
Aromatic and Non-Halogenated Hydrocarbons
Benzene 1 05

n-Butylbenzene

sec-Bulylbenzene

ter-Butylbenzane

Elhylbenzens 700

|sopropylhenzene

p-isopropyltolugne

Naphthalense

n-Propylbenzens

Tolusne 150 |

1,2 4-Trichlorobenzens 70

1,2,3-Trichicropropans

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total 1750/

Total Aromatlc Hydrocarbons [

Halogenated Non-Aromatic Hydrocarbons

Bromodichioromethane 100 |-

Carbon Tetrachloride 0.5

Chloroethans S

Chioroform 100

1,1-Dichlorogthane 5

1,2-Dichloresthane (.5

1,1-Dichlorosthena 6

cis-1,2-Dichloroethene ]

irans-1,2-Dichloroethene 10

1,2-Dithloropropane 5

Methylene Chioride 5

Tetrachloroathena 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroathane 5 |

Trichloroethene 5

Freon-11 150 |

Freon-113 1200

Vinyl Ghloride 0.5 i fiteta B ! g e i P’ e R i 1 ; ‘ st
Total Malngenated Hydrocarbons | 30.0 | 255 | 43.4 | 30,2 g9.1 13.3 | 28.53 8.0 11.02 | 15,6 10.1 6.3 B.2 7.9 7.0 2.8 3.0 1.5 1.0 4.9
Total Concentration of VOCs 30.0 | 25.5 | 43.4 30.2 a9.1 13.3 | 28.53 8.0 11,02 | 15.5 10.1 6.3 8.2 7.9 7.0 2.6 3.0 1.5 1.0 4.8

MOCL = Maximum contaminant level for drinking water = Less than Quantitation Limit * = Analysis by BG Laboratories
All analyses by LBNL EML unless otherwise noted = Compound not Included [n analysis {0} = Duplicate sample




Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Vaolatile Organic Compounds - EPA Method 8260
(concentrations [n pgfl}

71-93-2 {well is on semi-annual sampling)

Constituent MCL{oct-9a (D) [mares[aun-94avg-94 (D) |Doc-esr|Fob-asMay-ss] Aug 85 (D) [necss (D) Irob-56]un-95] aug-96] nov-a6] mr-87] dun-7] sop-57] Dac-e7] Fev-pefua-0a_(S)* | Sep-s8]Hav-ns]Fes-sa] may-nefFon 00
Aromatic and Non-Halogenated Hydrocarbans
Banzens 1
n-Butylbenzena
sec-Butylbenzens
ier-Butylbenzana
Ethylhenzene 700
Isopropylbenzens
p-lsopropyltaluene
Maphthalene
n-Propylbenzena
Taluene 150
1,2 4-Trichiorabenzene | 70
1,2 3-Trichloropropange
1,2 4-Trimathylbenzene
1,3,5-Trimathylbenzens
Xylanes, tolal 175005
Total Aromatle Hydrocarbons |
Halogenated Non-Aromatic Hydrocarhons
Bromodichloromathana | 100 £0
Carbon Tetrachloride | 0.5
Chloroethane

=

Chloraform 100

1,1-Dichioroethane 5

1,2-Dichloroethans 0.5

1,1-Dichloroetheneg 8

cis-3.2-Dichlorosthene L]

frans-1,2-DCE 10

1,2-Dichloropropane 5

Melhylene Chloride 5

Tetrachioroethens 5

1,1,1-Trichioroathana | 200

1,1,2-Trichigrogthane | § ; -
Trichloruethens 5 t1.4 12.8

Freon-11 150
Froon-113 1200
Vinyl Chioride 8.5 b : ] L ; ! AN |
Total Halagenatad Hydrocarbon 1525.2;1020.5 3B53.2(8275.1{4217.1|9001.3) 1230.4]634.73| 403.0 [ 664 ,3|373.7| 360.0|317.8§724.2]257.3)|327.4]|198.1[t66.B[158,11 5B.4 | 50.3 ) 358.2 [ §1.2|48.49} 32.5 | 55.7 | 4%.1] 42,2 | a7.9
[Tatal Concentration of VOCs]1625.2]1020.5] a653.2] sa78.2]4217.1]001.3] 1230.4634.73] 403.0] 664.3[ 3737 as0.0f 317.8] 724.2]257.3[327 4] 1098.1466.8{158.1] 5B.4 | 50.3 | 30.2 | 61,2 |48.40] 32.5| 55.7 | 41.1] 42.2 | 37.8

MCL = Maximum cordaminant leve! for drinking water =] = Less than Quantitatien Limit * = Analysis by BC Laberatories
All analyses by LBNL EML unless otherwise noted = Compaund not included In analysis i = Tentatively identified compound
{2 = Duplicate sample




Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Resulis

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

Constituant

MCL

51B8-93-18A {well is on semi-annuat sampling)

Jun-94* (D)1 | Sep-94] Dec-84*[ Mar-85- | Jun-85"  (D)"

(8)* |Aug-95] Nov-85] Feb-86[ Jun-06| Sep-06] Dec-96" | Mar-97 | Jun-07 ] Mar-08 [ Sep-98] Feb-08] Sep-os] Fen-00

Aromatic and Non-Halogenated Hydrocarbons

Benzena

1

;i=0iB

n-Butylbenzene

sgc-Butylbenzens

ter-Butylbenzene

Ethylbanzene

700

isopropylbenzene

p-lsopropyltcluana

Naphthalene

n-Propylbenzane

Toluens

150

1,2,4-Trichlorobenzen

70

1.2.4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenas, total

1750

Total Aromatic Hydrocarbong

Halogenated Non-Aromatic

Hydrocarbons

Carbon Tetrachloride | 0.5 5:

Chloroform 100 {ii< 5

Freon 12 i

1,1-Dichlorogthane 5

1,2-Dichlorosthans 0.5

1,1-Dichioroethene &

cis-1,2-Dichlorgethengd 6 13.0
trans-1,2-Dichloroethg 10

Methylene Chioride 5

Tetrachloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene 5 45.0
Freon-113 1200

Frean-123A .

Vinyl Chlorids 0.5 |ii=D; s [ B G B : ; Hi : ity

Total Halogenated Mydrocarbond 23.4 | 27.0 | 22,1 | 165,16 | 3.61 | 15.78 | i1.4 | 14.0 | 49.1 | 65.3 | 13.4 | 50.7 | 24.5 | 48.13 84.2 | 85.8 | 56.0 | 72.7 | 86.7 | 73.1
Total Concentration of VOCs] 23.4 | 27.0 | 2.1 | 1516 | 3.61 | 15.78 [ 11.4 | 14.0 | 49.1 | 65.3 | 13.4 | 50.7 | 24.5 | 48.13 | 41.7 | 84.2 | 85.8 | 56.0 | 72.7 | 86.7 | 73.1 |

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless otherwise noted

= Less than Quantitation Limit
= Compound not included in analysis

* = Analysis by BC Laboratoties
T = Analysis by AEN

(D) = Duplicate sample
(S} = Split sample

Area 8 VOC Sum
~.8/19/00Q



Table A4.3-1 {Cont'd}
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentratians in pgiL)

46A-93-19 (well is on annual sampling)

Gonstituent MoL | apr-aa (o) [ Jun-a [ Aug-84] Dec-94" | Mar-es" (D)t | may-s
Aromatic and Non-Halogenated Hydracarbons
Benzene 1 e b 0 b I R B 1 Fi- Tl EER : Ll ek
n-Bulylbenzens 0 i ke <0
sge-Bulylbenzens
ter-Butylbenzene
Elhylbenzana 700
Isopropylbenzene
p-Isopropyiialuens
Naphihalene
n-Propylbenzensg
Toluene 150
1.2 4-Trichlorobenzene 70
1,2, 3-Trlehloronropang
1,2,4-Trimethylbgenzene
1,3,5-Trimathylbenzene
Xylanes, total 1760]: ; L ;
Total Aromatic_Hydrocarbons [ [ I
Halogenated Non-Aromatic Hydrocarbons
Bromodichloromethang 100 i
Carbon Tetrachloride 0.5
Chioroethana
Chloroform 100
1,1-Dichlorosthane
1,2-Dichloroethane
1,1-Dichloroathene
cis-1,2-Dichlorosthens
irans-1.2-Dichloroelhene
1.2-Dichioropropang
Meathylene Chloride
Tetrachiorogthene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichlorogthene
Freon-11 150
Freon-113 1200

Aug-35  (D)* [Nov-95| Feb-96 | May-96 | Aug-96 | Dec-06" | Mar-97 { May-07 [ May-08* | May-93

Vinyl Chloride 0.5

Total Halogenated Hydrocarbong 13.9

Total Concentration of VOCs | 13.9 0.6

MCL = Maximum cortaminant level far drinking water = Less than Quantitation Limit e Analysls by BC Labaratotles
All analyses by LBNL EML unless otherwise noted = Compound not included In analysis t = Analysis by AEN

[} = Duplicale sample



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

71-94-1 (well Is on seml-annual sampiing)

Constituenl MCL | Jun-24° (D)t ] Aug-94] bec.94-[Fab-os-[mny-ss- (D) [sun-es'] Aug-95[noc-0s[Fen-86 (D) [Jun-96] Aug-B6 (D)* | Nav-55] Mar-57 | Jun-97] Sep-87] Nov-a7] Feb-98] Jun-08] Sen-ga] Hov-08] Feb-5a] May-8a] Fatao

Aromatle and Non-Halogenated Hydrocarbons
Benzene 1 20

n-Butylbenzene
sec-Bulylbenzene
ter-Bulylbenzene
Ellwlbenzens

Isopropylbenzene
p-isopropyltoluens

Naphihalene
n-Propytbenzeng

Toluene

1,2.4-Trchlorobenzene

1.2.3-Trichloropropana

1.2.4-Trimethylbenzene

1.3,5-Frimathylbanzens
Xyienes, total 1750]: <1
Total Aromatic Hydrocarbons
Halogenated Non-Aromatic H
Bromodichlorgmethane | 100

Caibon Telrachloride 0.5 |
Chloroethane
Chtoroform 100 fiiel,
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene

cis-1,2-Dichlaroethena

trans-1,2-DCE
1,2-Dichloropropang
Methyleng Chloride
Tetrachloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Freon-11

Freon-113

Vinyl Chlorida X R

<0: ;
Tolal Halogenated Hydrocarbonsi 626.9 1845.5 . - 248.49{ 416.91310.41221.21 77 112.12(130.3
Total Concentration of VOCs | 6526.9 1845.5 .63)351,35 . 250.58] 416.9 [310.4[ 221.2{ 77. 112.12[130.3] 95.2 | 8B.5

MCL = Maximem ontaminanl level for drinking water
All anzlyses by LBNL EML unless otherwise noled

= Less than Quasnditation Limit t = Analysis by AEN
= Compound nat included in analysis * = Analysis by BC ELaboratories
(D} = Duplicale sample




Table A4.3-1 (Cont'd)
LBNL. Groundwater Monitoring Well Results
Voiatile Organic Compounds - EPA Method 8260
‘{concentrations In pg/L)

51-94-11 {well is on semi-annual sampling)

Caonstituent MCL | Dec-04 (D} | Feb-35* (D}t | Jun-95 | Sep-95 | Nov-95 [ Feb-86 | Jun-96 [ Aug-96 | Dec-96 | Feb-97 | May-37 | Feb-98 | Aug-98 | Feb-09 | Aug-98 | Feb-00
Aromatic and Non-Halogenated Hydrocarbons
Benzene 1

n-Butylbanzene
sec-Butylbenzerne
fer-Butylbenzene
Ethylbenzene 700
Isopropylbenzene
p-lsopropyitoluene

Naphthalene
n-Propylbenzene
Toluene 150
1,2, 4-Trichlarobanzene 70
1,2,3-Trichloropropane
1.2, 4-Trimethylbenzene
1.3,5-Trimethylbenzens
Xylenes, total 1750
Tatal Aromatic Hydrocarbons | I [ i-
Halogenated Non-Aromatic Hydrocarbens
Bromodichloremethane 100

Carbon Tetrachloride 0.5
Chiorosthang

Chlaroform 100
1,1-Bichlaroethanse 5
1,2-Dichlorgethane 0.5
1,1-Dichloroethene 5]
cig-1,2-Dichloroethens [
trans-1,2-Dichiorosthens 10

1,2-Dichloropropang
Methylerne Chloride

5
5
Tetrachlorcethene ]
0
5

1,1,1-Trichlorasthane 200

1,1,2-Trichlorosthane

Trichloroetheng 5

Freon-11

Frecn-113 1200

Freon-123A

Vinyt Chiorida . !

Tetal Halogenated Hydrocarbong  10.4 8.4 2.8 3.4 1.6 1.6
Total Concentration of VOCs 10.4 g4 | 2.8 3.4 1.6 1.6
MCL = Maximum contarninant level for drinking watar HEEE = Less than Quantitation Limit 1 = Analysis by AEN

Al analyses by LBNL EML unless otherwise noted = Compound not incfuded in analysis * = Analysis by BC Laboratories

(D} = Duplicate sample




LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260

Table A4.3-1 (Cont'd)

{concentrations in pg/L)

Constituent

MCL

46-94-16 (well Is on annual sampiing)

Dec-94  (D)* | Mar-95* | Jun-95 | Sep-95 | Nov-95 | Feb-96 | May-96 | Jul-86 | Dec-96 | Mar-97 | May-57 | May-98"

Apr-99

Aromatic and Non-Halogenated Hydro

bons

Benzana 1 Fiiet
n-Butylbenzene <]
sec-Butylbenzene <7
ter-Butylbenzene o
Ethylbenzenea 700 o
Isopropylbenzena 2
p-lsopropyltoluene <1
Naphthalene -
n-FPropylbenzene <‘] :
Toluene 150 b
1,2,4-Trichlorabenzene 70 <1
1.2, 4-Trimethylbenzene RoEs
1,3,5-Trimethylbenzene s
Xylenes, total 1750 L2

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachlaride 0.5
Chloroform 100
Freon 12

1,1-Dichioroethane 5
1,2-Dichloroethane 0.5
1,1-Dichlorgethene 5]
cis-1,2-Dichloroethens 5]
trans-1,2-Dichlorosthene 10
Methylene Chloride 5
Tetrachloroethene 5]
1,1,1-Trichloroethane 200
1,1,2-Trichlorecethans 5
Trichloroetheng 5
Freon-113 1200
Vinyl Chlaride 0.5

Total Halogenated Hydrocarbons

Tatal Concentration of VOCs

MCL = Maximum ccntaminant level for drinking water
All analyses by LBNL EML unless otherwise noted

= Lass than Quantitation Limit

* = Analysis by BC Laboratorias
(D} = Duplicale sample

Area 9 VOC Sum
9/18/00




Table A4.3-1 {Cont'd)
LBNL Groundwater Monitoring Well Resulis
Volatile Organic Compounds - EPA Method 8260
(concentrations ‘in-jig/L)

71-95-1 (well Is on annual sampling)

Constituent MCL | May-85~ (D)t | Aug-85 | Dec-95 | Feb-36 | Jun-36 | Jul-96 [ Dec-96 | Mar97 | May-97 | May-98- | Feb-833 | May-89
Aromatic and Non-Halogsnated Hydrocarbons
Benzene 1 F
n-Butylbenzene
sec-Butylbenzens
ter-Butylbenzene

Ethylbenzene 700
|sopropylbenzensg
p-lsopropyltoluense
Naphthalene

n-Propylbenzene :
Toluene 150 |
1,2,4-Trichiorobenzene 70
1,2,3-Trichloropropana
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, total 1750 ;
Total Aromatic Hydrocarbons r— i
Halogenated Non-Aromatic Hydrocarbons
Bromodichloromathane 100 0.

Carbon Tetrachlaride 0.5
Chlorosthane

Chioroform 100
1,1-Dichloroethane 5
1,2-Dichlaraethane 0.5
1,1-Dichicroethene B8
cis-1,2-Dichloroethense 8
trans-1,2-Dichloroethene 10

1.2-Dichloropropane
Methylene Chiaride

5

5

Tetrachloroethene 5
1,1.1-Trichloroathana 200

5

5

5

1,1,2-Trichiaroethang
Trichloroethene

Freon-11 150

Freon-12

Freon-113

Vinyl Chloride

Total Halogenated Hydrocarbons 0.53

Total Concentration of VOCs 0.53 . 1

MEL, = Maximum cantaminant level for drinking water soodigiinen] = Less than Quantitation Limit 4+ = Analysis by AEN

All analyses by LBNL EML unless otherwise noted = Compound not included in analysis * = Analysis by BC Laborataries

(D} = Duplicate sample



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

71-95-8 (well is on apnual sampling)

Constituent MCL | May-95° (D}t i Aug—BSE Dec-85 | Mar-36 | Jun-96 | Aug-BBl Aug-BBl Dec-96| Mar-Q‘?l May-97 | Aug-B?l Nov-sﬂ Dac-97| Fab-98 I May-g8° I Aug-EBl Nuv-BE[ Jan-99 i Apr-98
Aromatic and Non-Halogenated Hydrocarbons
Benzene 1 =i5iEiLh

n-Butylbenzene
sec-Butylbenzene
{er-Butylbenzene
Ethylbenzene 700
|sopropylbenzene
p-Iscpropyitoluens
Naphthalene
n-Propylbenzene
Toluene 150
1,2,4-Trichlorobenzene | 70
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, total 1750
Total Aromatic Hydracarbons |
Halogenated Nen-Aromatic Hydrocarbons
Bromodichloromethana | 100 B
Carbon Tetrachloride 0.5
Chloroethane
Chloroform 100
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichlorcethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
Methylene Chloride
Tetrachlorogthene

1,1,1-Trichloroathane

1,1,2-Trichloroethane

Trichloroethene

Freon-11

Fraeon-12

Freon-113 1200

Vinyl Chloride 0.5 | ] 05

Total Halogenated Hydrocarbans 41.5 2.9 5.2 4.3 41.9 4.9 2.4 1.4 1.71

Total Concentralion of YOCs i 41.5 2.9 5.2 4.3 41,9 ] 4.9 2.4 1.1 1.71 ] ]
MCL = Maximum contaminant lavel far drinking water iElEN = Less Ihan Quantitation Limit 1 = Analysis by AEN

All analyses by LBNL EML unless ofherwise noted = Compound not included in analysis * = Analysis by BC Laborataries

{D) = Duplicate sample



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260

{concentrations .in: pg/L)

71-95-9 (well is on annual sampling)

Constituent MCL | May-95 (D)t | Aug-95 | Dec-95 | Feb-06 | May-96 | Jul-96 | Dec-96" | Mar97 | May-97 | May-08* | Jan-9g | Apr-gg
Aromatic and Non-Halogenated Hydrocarbons
Benzens 1

n-Butylbenzene

sgc-Butylbenzene

ter-Butylbenzene

Ethylbenzene 700

|sopropylbenzene

p-Isopropyltoluene

Naphthalane

n-Propylbanzene

Taluene 150
1,2,4-Trichlorobenzane 70

1,2,3-Trichloropropane

1.2,4-Trimethylbenzene
1,3,5-Trimethylbenzens
Xylenas, total 1750
Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Bromaodichlaromethana 100
Carbon Tetrachlaride 0.5
Chloraathane

Chloraform 100
1,1-Dichlaraethans 5
1,2-Dichloroethane 0.5
1,1-Dichloroethene B
cis-1,2-Dichloroetheng B
trans-1,2-Dichloroethene 10
1,2-Dichloropropane

Methylene Chloride
Tetrachloroethene

1,1,2-Trichioroethane
Trichloroethene

5
5
5
1,1,1-Trichloroathane 200
5
5
5

Freon-11 150

Freon-12

Freon-113 1200

Vinyl Chloride 0.5 ; : 10: : 2] ] < : <0:5¢

Total Halogenated Hydrocarbons 2.40 3.8 1.1 0.75 2.44

Total Concentration of VOCs 2.40 3.6 1.1 0.75 I 2.44

MGCL = Maximum contaminant level for drinking water i ¢} = Lass than Quantitation Limit + = Analysis by AEM

All analyses by LBNL EML unless otherwise noted = Compound not included in analysis * = Analysis by BC Laboratories

(D) = Duplicate sample



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations in pa/L)

Constituent

MCL

51.95-17 (well js on annual sampling)

Jun-96 {D)”

| Aug-96*

{0)

| Dec-86*

Mar-87 | May-97 | Aug-97 | Nov-97 | Feb-98 [ May-98 | Aug-98 | Nov-98 | Feb-99 | May-99

Aromatic and Non-Halogenated H

drocarbons

Benzeng

1

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethyloenzene

700

|sopropylbenzene

p-isopropylitoluene

Naphthalensa

n-Propylbenzens

Toluene 150
1,2,4-Trichlurobenzene 70
1.2.4-Trimelhyihenzene
1,3,5-Trimethylbenzene

Xylenes, total 1750

Total Aramatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5
Chioroform 100
Freon 12

1,1-Dichlorgethane 5
1,2-Dichlaroethans 0.5
1,1-Dichloroethene B
cis-1,2-Dichloroethens - &
trans-1,2-Dichioreathens 10
Methylene Chloride 5
Tetrachloroethene 5
1,1,1-Trichloroethana 200
1,1,2-Trichlgroethane 5
Trichloroethene 5
Freon-113 1200
Vinyl Chloride 0.5

Total Halogenated Hydrocarbons

Frotal Concentration of VOCs

| I l

|

MGCL = Maximum contaminant level for drinking water

Al analyses by LBNL EML unless otherwise noted

#| = Less than Quantitation Limit

* = Analysis by BC Laboratories

{D} = Duplicate sample

Area 9 VOC Sum
59/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

51-96-15 (well is on semi-annual sampling} .

Constituent mcL | Jan-97 (D) | Apr-97 | Aug-97 | Nov-87 | Mar98 | Jun-98 | Sep-98 | Nov-98 | Feb-93 | May-93 | Feb-00
Aromatic and Non-Halogenated Hyd
Benzene 1 3
n-Butylbenzene
sec-Butylbenzene
ter-Butylbenzene
Ethylbenzene 700
isopropylbenzene
p-lsopropylioluene

arb

Naphthalene

n-Propyibenzene

Toluene 150
1,2,4-Trichlorobenzene 70

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, total 1750

Total Aromatic Hydrocarbons i
Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5 Ce
Chloroform 100 1
Freon 12 3
1.1-Dichloroethane 5 1
1,2-Dichloroethane 0.5 )
1,1-Dichloroethene 5] 1
cis-1,2-Dichloroethene 6 TEL
trans-1,2-Dichlorosthene 10 Heqhn
Methylene Chioride 5 r
Tetrachloroethene 5 . . 1.3
1,1,1-Trichloroethane 200 i i b R ot [ e ey

1,1,2-Trichloroethane 5

Trichleroethene 5

Freon-113 1200 Pttt g innreq piia e i

Vinyt Chloride 0.5 <8 < : : < <4

Total Halogenated Hydrocarbons 436.9 l 448.0 42 .8 13.2 6.7 8.1 12.5 6.2 6.4 14.2

[Total Concentration of VOCs | 4369 | 4460 | 428 | 432 | 67 | 81 | 125 | 6.2 | 6.4 | 142 | 68 | 83 |

MCL = Maximum contaminant level for drinking water it = Less than Quantitation Limit (D) = Duplicate sample
All analyses by LBNL EML unless otherwise noted * = Analysis by BC Laboratories Area 9 VOC Sum
9/18/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Resulis
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

Constituent

MCL

51-96-16 (well is on semi-annual

sampling)

Jan-97

(3"

| Jun-97t

Jul-97(G) | Aug-87 | Dec-97 | Mar-98 | Jun-88 | Sep-98 | Dec-98

| Feb-29 |

Jun-98& I Mar-00

Aramatic and Non-Halogen

ated Hydrocarbons

Benzene

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene

700

Isoprogylbenzene

p-lsopropyltoluene

Naphthalene

n-Propylbenzens

Toluene

150

1,2,4-Trichlorobenzene

70

1,2.4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total

1750 |

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachlorida 0.5
Chigroform 100 |
Freeon 12
1,1-Dichloroethang 5
1,2-Dichloroethane 0.5
1,1-Dichloroethene i) 15.7
¢ig-1,2-Dichloroethene 6 455.0 380.0
trans-1,2-Dichloroethene 10 51.1 39.0
Methylene Chloride 5
Tetrachloroethene 5
1,1,1-Trichloroethane 200
1,1,2-Trichloraethane 5 <
Trichloroathene 5 194.0 160.0
Freon-113 1200 < : R L2100 el e
Vinyl Chloride 0.5 73.0 66.0 73.1 68.5 37.3 104.0 58.0 29.7 34.1 34.7 58.1 92.8
Tolal Halogenated Hydrocarbons 837.5 | 705.0 503.1 451.1 512.2 §858.9 680.5 540.7 554.8 566.4 642.6 751.3
[Total Concentration of VOCs [ s37.5 | 7os5.0 | [ 503.1 | 4511 | 5122 | 9590 | 680.5 | 540.7 | 554.8 566.4 | 642.6 | 751.3 |
MCL = Maximum contaminant level for drinking water {| = Less than Quantitation Limit {D} = Duplicate sample
All analyses by LBNL EML unless otherwise noted * = Analysis by BC Laboratories {@) = Grab sample

1Results are questionable, well was resampled to confirn sampling error.

Area 9 VOC Sum

. 8/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260

(concentrationsin -pg/L)

Constituent

MCL

51-96-17 {well Is on semi-annual sampling)

Jan-87

{Dy"

May-97

Aug-97 | Nov-87 I

Mar-38 |

Jun-98 I

Sap-98 l

Dec-98 | Feb-8g |

Jun-89 | Feb-00

Aromatic and Non-Halogenated Hyd _rucarbuns

Benzene

1

n-Butylbenzene

sac-Butylbenzene

ter-Butylbenzene

Ethylbenzens

700

Isopropylbenzene

p-lsapropyltoluene

Naphthalene

n-Propylbenzens

Tolueng

150

1,2 4-Trichlarobenzene

70

1,2 4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total

1750

Total Aromatic Hydracarbons

Halogenated Non-Aromatic Hydroca_ ons

Carbon Tetrachlaride 0.5

Chloroform 100

Frean 12

1,1-Dichloroethane <)

1,2-Dichloroethane 0.5

1,1-Dichloroethene 3]

cis-1,2-Dichloroethene 6

trans-1,2-Dichloroethene 10

Methylene Chloride 5

Tetrachloroethena 5

1,1,1-Trichlorosthane 200

1,1,2-Trichloreethane 5

Trichlorogthene 5

Freon-113 1200 ; < i B b
Vinyl Chloride 0.5 35.6 37.0 18.2 43,7 45.6 52.5 27.9 21.1 §5.2 30.8
Total Halogenated Hydrocarbons 176.7 ! 160.9 118.0 123.3 274 158.1 150.7 165.9 91.2 73.4 46.1 §2.5
Total Concentration of VOCs | 1767 | 1600 | 1180 [ 1233 | =27.1 ] 1581 | 150.31 | 165.8 | 91.2 | 7a.4 46.1 | 92.5 |

MCL = Maximum contaminant level for drinking water

All analyses by LBNL EML unless otherwise noted

* = Analysis by BC Laboratories

i| = Less than Quantitation Limit

(D) = Duplicate sample

Area 3 VOC Sum
g9/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Resuits

Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

Constituant MCL

51-96-18 (well is on semi-annual sampling)

Jan-97

(D} | Feb-37 | Apr-97 | Aug-97 | Dec-97 {D}* | Mar-98 | Jun-gs (D)

| sep-98 | Dec-98 | Mar-99 | Jun-98 | Mar-00

Aromatic and Non-Halogenated H

Benzane

1

n-Butylbenzene

sec-Butylbenzane

{er-Butylbenzene

Ethylbenzene 700

Isoprapylbanzene

p-Isopropyltoluene

Naphthalene

n-Propylbenzena

Toluene 150

1,2,4-Trichlorobenzene

70

1,2,4-Trimethylbenzens

1,3,5-Trimethylbenzene

Xylenss, iotal 1750)

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachlaride 0.5

Chloroethane

Chloroform 100

Freon 12

1,1-Dichloroethane 5

1,2-Dichloroethane 0.5

1,1-Dichlorosthena 5

cis-1,2-Dichlgroethene 6

trans-1,2-Dichlorgethense 10

Methylene Chloride 5

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethane 5

Trichloroethene 5

Freon-113 1200%: 1

Vinyl Chloride 0.5 71.2 2.7 ; 10 T
Total Halogenated Hydrocarbons § 3,284.6 | 3,029.0 { 3,875.0 | 3,352.3 4,838.0 | 5,327.2 2,871.0 | 3,385.4 | 2,404.1 | 2,926.0 | 2.248.2 | 2093.2 | 1,671.9
[Total Concentration of VOCs | 3,294.6 | 3.029.0 | 3,875.0 | 3,352.3 | 2,948.0 [ 4,838.0 [ 5,327.8 | 4,121.0 | 2,871.0 [ 3,385.4 | 2,404.1 | 2,926.0 | 2,248.2 | 2,083.2 | 1,671.9

MGCL = Maximum contaminant level for drinking water

‘| = Less than Guantitation Limit

All analyses by LBNL EML unless otherwise notad

* = Analysis by BC Laborataries
(D) = Duplicate sample
Area 9 VOC Sum
©9/18/00




Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations - in pg/L.)

Constituent MCL

51-96-19 (well is on semi-annual sampling)

Jan-97

(D) | Apr-o7 | Aug-97 | Nov-97 | Mar98 | Jun-98 | Sep-98 | Nov-98 | Feb-89 | May89 | Mar-00

Aromatic and Non-Halogenated Hydrocarb

Benzene 1

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene 700§

Isopropylbenzene

p-Isopropyltoluene

Naphthalene

n-Propylbenzene

Toluene 150

1,2,.4-Trichlorchenzene 70

1,2,4-Trimethylbenzene

1,3,6-Trimethylbenzene

Xylenes, total 1750

Total Aromatic Hydrocarbons

Halogenaied Non-Aromatic Hydrocarbons

Carbon Tetrachloride i 0.5

Chloroform

Freon 12

1,1-Dichlcroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Methylene Chioride

Tetrachloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Freon-113 1260

Vinyl Chloride 0.5

3

Total Halogenated Hydrocarbons

27.4

| 2B.40 14.9 29.3 20.2 19.2 14.4

11.6 7.3

[Total Concentration of VOCs

| 27.4

{ 2016 | 149 | 107 [ 203 | 202 [ He.2 | 14.4

24.8

116 | 73 | 135 |

MCL = Maximum contaminant level for drinking water

+:] = Less than Quantitation Limit

All analyses by LBNL EML unless otherwise noted * = Analysis by BC Laboratories

(D) = Duplicate sample
Area 8 VOC Sum
9/18/00



Table A4.3-1 (Cont'd)

LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260

(concentrations in pg/L)

Constituent

64-97-1 (well is on semi-annual sampling)

64-97-2 {well is on semi-annual sampling}

MCL | Jul-97

(D) | Nov-07 | Mar-98 { May-28] sep-98 [ Nov-58] Feb-oo | May-08 ] Mar-00

Jul-87

(D)*_| Nov-87 | Mar-08 | May-98 | Sep-98 | Nov-68 | Feb-99 | May-09 | Feb-00

Aramatic and Non-Halo

enated Hydrocarbons

Benzena

n-Butylbenzene

sec-Butylbenzens

ter-Butylbsnzens

Ethylbenzens

Isopropylbenzene

p-lsopropyitoluens

Naphthalene

n-Propylbenzene

Toluens

1,2,4-Trichlorobenzene

1,2, 4-Trimethylbenzene

1,3,5-Trimethylbenzane

Xylenes, total

1750

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrucarbons

Carbon Tetrachloride

Chloroform

Freon 12

1,1-Dichloroethana

1,2-Dichlorcethane

1,1-Dichloroetheng

cis-1,2-Dichloroethene

frans-1,2-Dichlcrosthena

Methylene Chlgride

Tetrachloroathene

1,1,1-Trichlorosthane

1,1,2-Trichloroethane

Trichloroethene

Freon-113

Vinyl Chioride 0.5 1 3 =1 :

Total Halogenated Hydrocarbor: 5.0 1907 4.6 5.8 55 | 2.2 2.6 2.8 3.9 | [ 1.84 56 | 10.4 | 2.0 1.9 2.2 8.7 | 10.5
[Totat Goncentration of VOGs | 5.0 [9.07] 46 | 5.6 | 55 | 22 | 28 | 2.6 | 2.8 | a8 || [184 ] 10 ] 5.8 [104] 20 | 1.9 | 2.2 9.7 | 105

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless ctherwise noted

:] = Less than Quantitation Limit
= Ana!ysis by BC Laboratories

(D) = Duplicate sample

Area 8 VOC Sum
~8/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations.in pg/L)

51-97-3 {well is on semi-annual sampling) 51-97-4 (well is on semi-annual sampling)

Constituent MCL | Aug-97  (D)* | Nov-87| Mar-98 | Jun-98 | Sep-98 | Nov-88 | Feb-99 | May-99| Fab-00 | | Aug-67__(D}" | Nov-97 | Mar-88 | Jun-08 | Sep-98 | Nov-58] Jan 98 | May-08] Jan-00
Aromatic and Non-Halogenated Hydrocarbons

Banzena 1

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbanzens .1 700
Isopropylbenzene
p-Isopropyltoluana

Naphthalene

n-Propylbenzene

Tolueng
1,2.4-Trichlorobenzene| 70

1,2.4-Trimathyibenzens
1,3,5-Trimethylbenzens

Xylenes, total 1750); i
Total Aromatic Hydrocarbons |

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5

Chlarofarm 100
Freon 12

1,1-Dichlarogthane 5
1,2-Bichloroethane 0.5
1,1-Dichloroathens 8

cls-1,2-Dichloroathene 5]
trans-1,2-Dichlorosthene | 10

Methylene Chioride 5

Tetrachloroethene 5
1,1, 1-Trichioroethane | 200

1,1,2-Trichlorogthane 5

Trichloroetheng 5

Freon-113

Freon-123A

Vinyl Chloride 0.5 5.2 8.3 : & e 1 : e PR :
Totat Malogenated Hydrocarbons] 92.8 | 128.3 1 46.5 24.3 16.1 2.2 5.0 9.1 2041 32.4 7.1 | 9.74 7.0 2.7

[Total Concentration of vOCs | 92.8 | 128.3] 465 | 24.3 [ 16.1 [ 2.2 | 50 [ 91 | 201 [ 324 |] 71 874 ] 7.0 | 2.7 | | [ [ | [

MCL = Maximum contaminant level for drinking water st | = Less than Quantitation Limit * = Analysis by BC Labaoratorias
All analyses by LBNL. EML unless otherwise noted = Compound not included in analysis {D} = Duplicate sample

Area 3 VOC Sum
9/1%/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

Canstituent

MCL

51-97-12 (well is on semi-annual sampling)

Oct-87

(D)~ | Nov-97 { Mar-98 | Jun-38 | Sep-98 | Nav-98 |

Feb-93 | May-99 |

Aromatic and Non-Halogenated H

drocarbons

Benzene

i

f

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene

700

Isopropylbenzene

p-isopropylteluene

Naphthalene

n-Propylbenzene

Toluene

150

1,2,4-Trichlorobenzene

70

1,2, 4-Trimethylbenzene

1,3,5-Trimethyibenzene

Xylengs, total

1750

Total Aromatic Hydrocarbons

Halogenated Non-Arematic Hydrocarbons

Carbon Tetrachloride 0.5

Chioroform 160

Freon 12

1,1-Dichloroethane 5

1,2-Dichloroethana 0.5

1,1-Dichloroethene <] . . . . . .
cis-1,2-Dichloroethene 6 39.8 45.0 49.5 11.9 1.7 6.6 31.4 25.0 22.3

trans-1,2-Dichloroethene

Methylene Chloride

Tetrachloroethene

1.1,1-Trichloroethane

1.1,2-Frichloroethane

Trichioroethene

Freon-113 ke ;
Freon-123A 1.5 ! 3 | . 3.2 <
Vinyl Chloride 0.5 15.6 14,0 21.0 4.9 < 1.8 6.3 5.1 3.6
Total Halogenated Hydracarbons 101.2 | 9g.2 127.3 9.2 31.3 1.7 12.3 66.7 52.6 48.5
|Total ConcentrationotvoGs | 1012 | sa2 [ 4273 | 92 | a13 | 17 | 123 | 66.7 | 526 | 485 |

MCL = Maximum contaminant leve] for drinking water
All analyses by LBNL EML unless otharwise noted

= lL.ess than Quantitation Limit
= Compound not included in analysis

" = Analysis by BC Labogalaries/oc sum

(D) = Duplicale sample

19/00



Table A4.3-1 {Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

Constituent

MCL

51-97-13 (well is on semi-annual sampling

Oct-37  (D)"

| Nov-97 | Mar-a8

Jun-98  (S)"

| Sep-98 | Nov-38 |

Feb-99 | May-99 | Feb-00

Aramatic and Non-Halogenated Hydrocarbons

Benzene

1

<1

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene

700

|sopropylbenzene

p-lsopropyltoluene

Naphthalene

n-Propylbenzens

Tolugne

160

1,2,4-Trichlorobenzene

70

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, lotal

1750

Total Aromatic Hydrocarbons

3.9

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5

Chloroform 100

Freon 12

1,1-Dichioroethane 5

1,2-Dichioroethane 0.5

1,1-Dichloroethens 5]

cis-1,2-Dichloroethene 3]

trans-1,2-Dichloroethens 10

Methylene Chioride 5

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethane 5

Trichloroethene 5

Freon-113 1200 : 2
Freon-123A 1.6 i< : i 1.1 <«
Vinyl Chloride 0.5 g.2 10.0 0.8 4.4 0.87 4.9 B.4 5.2 2.2 2.1
Tolal Halogenated Hydrocarbons 49.0 1 47.8B6 42.4 43.5 4.5 | 5.07 19.6 35.0 33.1 17.2 35.8
[Total Concentration of VOGs | 400 | 4786 | 424 [ 435 | 45 | 507 | 198 | 350 | a31 | 211 | ass

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless otherwise noted

‘| = Less than Quantitation Limit

= Compeound not included in analysis

" = Analysis by BC Lahoralogied: sum

(D} = Duplicate sample

9/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

51-97-14 (well Is on annual sampling) 51-97-15
Constituant MAL | Oct-87 (D) [Nov-97] Feb-98| May-98* {Nov-0a[ Jan-99" | Apr-98 ] [0c1-07[ Oct-97 (D) [Nov-97] Feb-98] May-98° | Aug-95] Nov-98] Jan-99] Apr-as] Sep-23] Nov-98] Jan-00 | May-00
Aromatic and Non-Halogenated Hydrocarbons
Benzene 1

n-Butylbenzens

sec-Butylbenzene

ter-Butylbenzena

Ethylbenzena 700

Isopropylbenzene

p-lsopropylioluans

Naphthalene

n-Propylbenzene

Toluene 150

1.2,4-Trichlorobenzene | 70

1.2, 4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total 1750

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tatrachloride 0.5

Chiorofarm 100
Frean 12
1,1-Dichloroethang 5

1,2-Dichloroethane

1.1-Dichloroethens

cis-1,2-Dichlorcethansa B

frans-1,2-Dichloroethene | 10

Methylene Chloride 5

Tetrachiorogthane 5

1,1,1-Trichioroethane | 200

1,1,2-Trichforosthane 5

Trichloroethene 5

Freon-113 1200

Vinyl Chloride 0.5 : _ BEERH D ; i d

Total Halogenated Hydrocarbans [ .!

Total Concentration of VOCs ] | I | | | t | I ‘ | | | | §

MCL = Maximum cantaminant level for drinking water = Less than Quantitation Limit * = Analysis by BC Laboratories
All analyses by LBNL EML unless otherwise noted {D} = Dupficate sample

Are=.8 VOC Sum
3/19/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260

{concentrations in pg/L)

Constituent

MCL

51-97-16 (well is on semi-annual sampling)

Oct-97 (0)* | Nov-g7 | Mar-88 | May-98 | Sep-98 | Nov-38 | Feb-99 | May-89 | Feb-00

Aromatic and Non-Halogenated H

drocarbons

Benzene

i

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene

700

|sopropylbenzene

p-lsopropyltcluene

Naphthalene

n-Propylbenzene

Tolugne

150

1,2,4-Trichlorobenzene

70

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total

1750

Tolal Aromatic Hydrocarbo

ns

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride

0.5

Chloroform

Freon 12

1,1-Dichloroethane

1,2-Dichlorogthane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Methylene Chloride

Tetrachloroethene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Freon-113 1200

Vinyl Chloride 0.5 + 1 i P
Total Halogenated Hydrocarbons 14.3 15.2 12.5

[Total Concentration of VOCs | 38.7 | 4296 | 251 | 235 | 227 | 143 | 152 | 125 | 17.0 17.1

MCL = Maximum contaminant level for drinking water

LoFei i = Less than Quantitation Limit

All analyses by LBNL EML unless otherwise noted * '= Anélysis by BC Laboratories

(D) = Duplicate sample

Area 9 VOC Sum
9/19/00



Table A4.3-1 {(Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

71-97-23 (well Is on semi-annual sampiing)

Constituent MCL Oct-37 (D)" E Nov-97 ] Mar-98 I May-98° | Sep-98 Nov-98 | Feb-g9 I May-98 i Feb-00
Aromatic and Non-Halogenated Hydrocarbons
Banzene 1 e

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene 700

|sopropylbenzene

p-Isopropyltoluene
Naphthaiene

n-Propytbenzene

Toluene 150

1,2,4-Trichlorobenzeng 70
1,2,4-Trimethyibenzene

1,3.5-Trimethylbenzene

Xylenes, total 1750
Total Aromatic Hydrocarbons i
Halogenated Non-Aromatic Hydrocarbons

Bromodichloromethang 100
Carbon Tetrachloride 0.5
Chloroethane

Chioroform 100
1,1-Dichlorosthane 5

1,2-Dichlaroethane

1,1-Dichlorogthene

cis-1,2-Dichloroethene

trans-1,2-Dichioroethens
1,2-Dichlorapropane

Methylene Chloride
Tetrachloroaethene

1,1,1-Trichloroethane

1,1.2-Trichlaroethane

Trichloroethene

Freon-11

Fregon-113

Freon-123A

Vinyl Chlorlde 0.5 i S 0k e 1 o Sy deliiy
Total Halogenated Hydrocarbons B.1 1.5 8.2 18.6 11.3 8.2 8.5 8.7 10.1 16.7

Total Concentration of VOCs B.1 11.5 | B.2 18.6 11.3 8.2 8.5 8.7 10.1 16.7

MCL = Maximum contaminant level for drinking water : < 7| = Less than Quantitation Limit * = Analysis by BC Laboratories
All analyses by LBNL EML unless otherwise noted = Compound not included In analysis {0} = Duplicals sample

{G) = Grab sample



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 826
(concentrations in pg/L)

0

Constituent

MCL

56-98-2

54-98-4

Jul-98  (D)* | Nov-98| Feb-99 | May-33 | Sep-89 | Nov-39 | Feb-00 [ May-00

Jul-98

] Dec-BBI Mar-95 [ Jun-99 | Sep-99 | Nov-99 | Mar-00

Arcmatic and Non-Halog

enated Hydrocarbons

Benzenhe

4]

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzens

Ethytbenzene

Isopropylbenzene

700

p-lsopropylicluena

Naphthalene

n-Propylbenzeng

Toluene

150

1,2, 4-Trichlorobenzena

70

1,2 4-Trimethytbenzene

1,3,5-Trimethyibenzene

Xylenes, total

1750}:

Total Aromatic Hydrocarbons

Halegenated Non-Aromatic Hydrocarbons

Carbon Tetrachioride

0.5

Chloroform

100

Chlorcethane

Dibromechloromethane

Freon 12

4350

1,1-Dichloroethane 5

1,2-Dichloroethans 0.5 25.4

1,1-Dichloroethene 5] 1680

cis-1,2-Dichloroethene 5] 5.0

frans-1,2-Dichloroethene 10 A

Methylene Chloride 5 78.0 120.0

Tetrachlorocethene 5 305.0  300.0

1,1,1-Trichlorosthane 200 18,900 18,000

1,1,2-Trichloreethane 5 71 T

Trichloroethene 5 §98.0

Freon-113 1200):

Vinyl Chloride 05| 7.4 28.5 31.8 10.9 18.1 . 19.6 50 £d000:5<50

Total Halogenated Hydrocarbon] 16.5 | 21.87 is5.7 41.4 14.3 32.9 10.9 18.1 17.2 26,070]24,450| 41,196] 57,230 [41,760][ 58,930 [ 38,060 38,988
[Total Concentration of vocs | 16.5 | 22.48 | 35.7 | 41.4 | 14.3 | 329 | 10.8 | 18.1 | 17.2 | [26.070][24,456] 41,186] 57,230 | 41,760 58,930 39,060 ] 36,986 |
MCL = Maximum contaminant tevel for drinking water Hired ] = Less than Quantitation Limit (D} = Duplicate sample

Al analyses by LBNL EML unless otherwise noted

" = Analysis by BC Laboratories

Area 3 VOC Sum
9/19/00



Table A4.3-1 (Cont'd)

LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260

{concentrations in pg/L)

Constituent

MCL

51-98-5

71B-98-13

Jul-98 (G) |

Oct-98

{0y

Nov-29 | Mar-00 |

May-00

Jun-99

i

Sep-99 | Nov-98 | Mar-00

Aromatic and Non-Halogenated Hydrocarbons

Benzene

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene

760

Isopropylbenzene

p-lsopropyltoiuene

Naphthalene

n-Propylbenzene

Toluene

150

1,2,4-Trichlorobenzene

70

1,2, 4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xyleneas, total

1750

Total Aromatic Hydrocarbans

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachlaride 0.5

Chloroform 100

Dibromochloromethane

Freon 12

1.1-Dichioroethane 5

1,2-Dichloroethane 0.5

1,1-Dichloroethens B

cis-1,2-Dichloroethene 5}

trans-1,2-Dichloroethene 10

Methylene Chloride 5

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1.2-Trichloroethane 5

Trichloraethene 5

Freon-113 1200 47 <1

Vinyl Chlaride 0.5 : i 2.6 . 3.9 3.7 .
Total Halogenated Hydrocarbons 2.2 | 4.08 2.3 5.6 8.6 283.0 E 321.67 222.9 256.4 145.8
[Total Concentrationofvacs | 22 | 22 T 403 [ 23 | 56 | 86 ][ 2930 | 32167 | 2pp.0 | 2564 | 145.8
MCL = Maximum contaminant level for drinking water < ¥| = Less than Quantitation Limit (D) = Duplicate sample

All analyses by LBNL EML unless otherwise noted

* = Analysis by BC Laboratories

(G) = Grab sample
Area 9 VOC Sum
'9/12/00



Table A4.3-1 (Cont'd)

LBNL Groundwater Monitoring Well Results
Volatile Organic Compounds - EPA Method 8260

{concentrations in pg/L)

Constituent

MCL

63-98-18

Mar-99

o]

May-29

Sep-99

Nov-92 | Feb-00 |

May-00

Aromatic and Non-Halogenated Hydrocarbons

Benzene

n-Butylbenzene

sec-Butylbenzene

ter-Butylbenzene

Ethylbenzene

700

Isoprepylbenzene

p-lscpropyltoluene

Naphthalene

n-Fropylbenzene

Taoluene 150
1.2.4-Trichlorobenzene 70

1,2,4-Trimethylbenzene

1.3,5-Trimethylbenzene

Xylenes, total 1

750

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5

Chloroform 100

Dibromochloromethane

Freon 12

1,1-Dichioroethane 5

1,2-Dichloroethane 0.5

1,1-Dichioroethens 5]

cis-1,2-Dichloroethene <]

frans-1,2-Dichicroethene 10

Methylene Chlgride 5

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1.1,2-Trichloroethane 5

Trichloroethene 5

Freon-113 1200 0: Hie s
Vinyl Chioride 0.5 1.4 2.2 2.0 2.0 1.7 1.8
Total Halogenated Hydrocarbons 1.4 | 3.53 2.0 3.9 1.7 1.8
[Total Concentration of VOGs | 14 [ a5 | 20 39 | 17 T 18 |

MCL = Maximum contaminant level for drinking water

All analyses by LBNL EML unless otherwise noted

" = Analysis by BG Laboratori

es

= Less than Quantitation Limit
sample

Area 15 VOC Sum
89/18/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
(concentrations in pa/L)

64-38-19 64-98-20
Constituent mcL | Jul-g9g (0)* | Nov-9s | Mar-00 | Mar-00 Jul-99 (D)* | Des-88 | Mar00 (D}* | May-00 {D)*
Aromatic and Non-Halogenated Hydrocarbons

Benzene 1
n-Butylbenzene
sec-Butylbenzene
tar-Butytbenzene
Ethylbenzene 700
Isopropylbenzene
p-lsopropyltoluens
Naphthalene
n-Propylbenzene
Toluene 150
1,2,4-Trichlorobenzene 70
1,2 4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, total 1750
Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

o |63l [

@

2

GXIG: 61001 16 foa-{e |6,

Carbon Telrachleride 0.5

Chloroform 100

Chlaroethane

Chloromethane

1,1-Dichloroethane

1.2-Dichloroethana 5

1,1-Dichloroethene 0.5

cis-1,2-Dichloroethane &

trans-1,2-Dichloroethens &

Methylene Chloride 10

1,1,2,2-Tetrachloroethene| 5§

Tetrachloroetheng 5

1,1,1-Trichloroethane 200 6.5 s 94,100 110,000
1,1,2-Trichloroethane 5 _ : 3 2 s LB D0 E R 0O Hieo00n 14.0
Trichloroethene 5 E : 4380 5100
Freon-113 1200]: : : ; < il 20 500 {500 200 <0
Vinyl Chloride 0.5 | ihediindoist i R 6.5  iEan G%500:7  56.0 [Mibedgovi

Total Halegenated Hydrocarbons 3.1 | 2.3 1.6 7.7 B7,402.5 | B8,716 102,880 | 102,590 | 117,430 | 134,550
[Total Concentration of VOCs I 31 [ 23 [ 18 | | 77 |[87.407.4] 88,716 | 110,652 | 102,880 | 102,500 | 117,430 | 134,560 ]

MCL = Maximum contaminant level for drinking water & sl = Less than Quanditation Limit {01} = Duplicate sample
All analyses by LBNL EML unless otherwise noted * = Analysis by BC Laboralories (G) = Grab sample
(D} = Duplicate sample Area____? VOC Sum

/19700



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Resulis

Volatile Organic Compounds - EPA Method 8260
(concentrations in ug/L)

51-99-1 71B-99-3
Constituent MmcL | Nov-99 (G} | Dec-89 (@) | May-00 Ju-98 (G) | Oct-58 | Dec-9s (D) | Jan-00 (@)
Aromatic and Non-Halogenated Hydrocarbons

Benzene 1
n-Butylbenzens
sec-Butylbenzene
ter-Butytbenzene
Ethylbenzene 700
Isopropylbenzeng
p-Isopropyltcluane

Naphthalene

n-Propylbenzene

Toluens 150
1,2,4-Trichlorobenzene 70

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, totai 1750
Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5

Chioroform 100

Dibromechloromethane

1,1-Dichloroethane 5

1,2-Dichloroethane 0.5

1,1-Dichlorosthene &

cis-1,2-Dichloroethene 8

frans-1,2-Dichloroethene 10

Methylene Chloride 5

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethana 5

Trichloroethene 5

Freon-113 1200

Vinyl Chioride 0.5 I < % 4

Total Halogenated Hydrocarbons 33§.7

[Total Concentration of VOCs | | | | 336.7

MCL = Maximum contaminant level for drinking water & < = Less than Quantifation Limit (D} = Duplicate sample
All analyses by LBNL EML unless otherwise noted * = Analysis by BC Labaratories (@) = Grab sample

Area 9 VOC Sum
9/18/00



Table A4.3-1 (Cont'd)
LBNL Groundwater Monitoring Well Results

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/l.)

Constituent

MCL

51-00-1

71B-00-2

Feh-00

(D}

May-00 Jun-00

(D)

Aromatic and Non-Halogenated Hydrocarbons

Benzene

n-Butylbenzene

sec-Butylbenzena

{er-Butylbenzene

Ethyibenzena

700

Isopropylbenzena

p-Isopropyltoluens

Naphthalene

n-Prapylbenzene

Toluene

150

1,2,4-Trichlorcbenzene

70

1.2,4-Trimethylbenzene

1,8,8-Trimethylbenzene

Xylenas, total

1750

Total Aromatic Hydrocarbons

I

Halogenated Non-Aromatic Hydrocarbons

Carbon Tetrachloride 0.5

Chloraform 100

Dibromochloremethane

1,1-Dichloroethane 5

1,2-Dichlcroethane 0.5

1,1-Dichloroethene B

cis-1,2-Dichloroethena B

trans-1,2-Dichioraethene 10

Methylene Chiaride 5

Tetrachloroethense 5

1,1,1-Trichlorgethane 200

1,1,2-Trichloroethane 5

Trichloroethene 5

Freon-113 1200

Vinyl Chloride 0.5 < 015!
Tofal Halogenated Hydrocarbons | 11.3 | 3.03
ITu!al Concentration of VOCs I I | | | 11.3 I 3.03 ]

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless otherwise noted

= Less than Quantitation Limit

* = Analysis by BC Laboralories

(D) = Duplicate sample

Area 8 VOC Sum
9/19/00



Table A4.3-2
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

5B71H-38-1 SB7168-99-1 5B871B-99-2
Constituent MCL Apr-88 i Jun-2g | Jui-88 |  Dec-38 | Mar-89 [ Oct-38 May-99 May-99
Aromasatic and Non-Halogenated Hydrocarbons

Benzene 1
n-Butylbenzens
sec-Butylbenzene
ter-Butylbenzene
Chlorobenzene
Ethylbenzens 700
Isopropylbenzene
p-Isopropylicluans

Methy! tert-Butyl Ether
Naphthalene

n-Propylbenzene

Toluene 150
1,2.4-Trichlerohenzene 70

1,2,4-Trimethylbenzena
1,3,5-Trimethyibenzene

Xylenes, total 1750

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydro

Bromadichloromethane

Carbon Tetrachloride 0.5

Chloroform 100

1,1-Dichleroethane 5

1,2-Dichlaroethane 0.5

1,1-Dichleroethene 5]

cis-1,2-Dichloroethene 5]

trans-1,2-Dichloroethene 10

Methylene Chloride 8

1,1,1,2-Tetrachloroethane

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethane )

Trichloroethene 5

Freon-113 1200

Freon-123A

Vinyl Chioride 0.5 1 i ;

Total Halogenated Hydrocarbons 1.7 —-I 2.7 6.8 8.2 33.8
[Total Concentration of VOCs | [ 1.9 | 1.7 [ 2.7 | 6.8 ] 5.2 [[ 338 [
MCL = Maximum contaminant level for drinking water S +il = Less than Quantitation Limit

All analyses by LBNL EML unless otherwise noted = Compound not included In analysis

Area1&9 Soil Boring VOCs

Page 1 9/18/00



Volatile Organic Compounds - EPA Method 8260

Table A4.3-2 (Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area

(concentrations in pg/L)

Constituent MCL

SB51-96-6

5851-06-8

5B51-86-12

Apr-98 l

Dec-97

Apr-96

|

Nov-86

Deac-97

Agpr-06

Nov-96 |

Nov-87 | Dac-g8* |

Aromatic and Non-Halogenated Hydrocarbons

Benzene 1

n-Butylbenzene

sec-Butylbenzens

ter-Butylbanzene

Chlgrobenzene

Eihylbenzene 700

|sopropylbenzene

p-lsopropyltoluene

Methyl tert-Butyl Ether

Naphthalena

n-Fropylbenzene

Toluene 150

1,2,4-Trichlorobanzene 70

1,2,4-Trimethyibenzene

1,3.5-Trimethylbenzene

Xylenes, total 1750

Tatal Aromatic Hydrocarbons

Halegenated Non-Aromatic Hydrocarb

Bromodichtiaoramethane

Garbon Tetrachioride 0.5

Chloroform 100

Chloroethane

1,1-Dichloroethane 5

1.2-Dichloroethana 0.5

1,1-Bichloroethene 6

cis-1,2-Bichloroethene &

trans-1,2-Dichloroethene 10

Methylene Chloride 5

1,1,1,2-Tetrachlorosthane

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethanse 5

Trichloroethene 5

Freon-113 1200 |5

Vinyl Chloride 0.5 16.7 2 2.0 1.4 Rt B - 3.0 .

Total Halegenated Hydrocarbons 110.2 8.7 29.4 9.9 2.5 3.7 11.1 B.0 5.6
|Total Concentration of VOCs I 1127 ] 8.7 | [ [ 254 ] 9.9 I 2.5 ! 3.7 | 114 ] 104 | 58 |

MCL = Maximum ceontaminant level for drinking water

All analyses by LBNL EML unless otherwise noted

Page 2

;] = Less than Quantitation Limit
= Compound not included in analysis

* = Analysis by BC Laboratories

Areal189 Scil Boring VOCs
- 9418100



Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area

Table As.3-2 (Cont'd)

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

Constituent

MCL

5B51-96-20

SB51-96-20H

SB51-96-22 "

SB51-96-27

Apr-96 [

Apr-86

Fab-00

Apr-86

i Nov86 | Feb-00

Feb-97

Dec-97

| Apr-98

Aromatic and Non-Haloge

nated Hydrocarbons

Benzene

n-Butylbanzene

sec-Butylbenzene

ter-Butylbenzene

Chlorobenzene

Ethylbenzene

700

|sopropylbenzens

p-lsopropyltoluene

Methyl tert-Butyl Ether

Naphthalene

n-Fropylbenzene

Tolueng

150

1,2,4-Trichlorobenzene

70

1,2,4-Trimethylbenzene

1,3.5-Trimethylbenzene

Xylenes, total

1750

Total Aromatic Hydrocarbons

Haiogenated Non-Aromati

¢ Hydrocarbon

Bromadichloromethane

Carbon Tetrachloride 0.5

Chlarotform » | 100

Chloroethane i

1,1-Dichloroethane 5

1,2-Dichlorgethane 0.5

1,1-Dichloroethens &

cis-1,2-Dichloraethene [

trans-1,2-Dichlorosthens 10

Methylene Chicride 5

1,1,1,2-Tetrachlaroethana

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethane 5

Trichloroethene 5

Freon-113 1200

Vinyl Chloride 0.5 <1 Hot o
Total Halogenated Hydrocarbons 3.1 15.8 11.3 11.7
|Total Concentration of vOCs | | I 3q [ | I 358 [ 113 1 417 )

MCL = Maximum contaminani levei for drinking watar

All analyses by LBNL EML unless otherwise noted

Page 3

<3| = Lass than Quantitation Limit

= Compound no! included In analysis

Area189 Soil Boring VOCs

a/18/00



Table A4.3-2 (Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

SB51-96-28 SB51-98-3 5B51-98-4 SB51-98-6 SB51-98-7 5B51A-98-1
Constituent MCL Feb87 | Deec87 | Apr88 Jun-98 Jun-98 Jun-98 Jun-98 Apr-88 |  Jun-99 | Mar-00
Aromatic and Non-Halogenated Hydrocarbons

Benzene 1
n-Butylbenzene
sac-Bulylbenzane
ter-Butylbenzene
Chlorebanzens
Ethylbenzene 700
|sopropylbenzene
p-isopropyitoluene
Methyl tert-Butyl Ether
Naphthalene
n-Propylbenzene
Toluene 150
1,2.4-Trichlorobenzene 70
1,2,4-Trimethylbenzane
1,3.5-Trimethyibenzena
Xylenes, tolal 1750 b
Total Aromatic Hydrocarbons 3.1
Halogenated Non-Aromatic Hydrocarbons
Bromodichloromethanea

Carbon Tetrachloride 0.5

Chlaroform 100

Chloroethane

1.1-Dichioroethane 5

1,2-Dichloragthane 0.5

1,1-Dichloraethene 5]

cis-1,2-Dichloroethene 6

{rans-1,2-Dichloroethens 10

Methylene Chlgride 5

1,1,1,2-Tetrachlorosthane

Tetrachioroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethane 5

Trichiaroethens 5

Frecn-113 1200

Vinyl Chioride 3.5 R : 3 1L :
Total Halogenated Hydrocarbons 671.7 82.8 8.7 12.8 5.5
[Total Concentrationof VOCs ]  674.8 |  82.8 | 8.7 ][ 128 1| 1 Il s8] [ | |

“] = Less than Quantitation Limit

MCL = Maximum contaminant level for drinking watar

All analyses by LBNL EML unless otherwise noted
Areal&D Spil Boring VOCs

Page 4 ... 918/00



Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area

Table A«.s-2 (Cont'd)

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

Constituent

MCL

5B51L-98-1A

5B51L-98-1B

Apr-98

I

Dec-98

Jun-99

Mar-00

May-98* |

Nov-58

Dec-98

[

May-99

May-99

Aromatic and Non-Haloge

nated

H

ydrocarbons

Benzene

1

n-Buiylbenzene

sec-Butylbenzene

ter-Butyihenzene

Chlorobenzeng

Ethylbenzene

700

|sopropylbenzene

p-lsopropyltoluens

Methyl teri-Butyl Ether

Naphthalene

n-Propylbenzene

Toluene

1580

1,2,4-Trichlorcbenzene

70

1,2,4-Trimethylbenzene

1,3,5-Trimethylbhenzens

Xylanes, total

1750%:

Total Aromatic Hydrocarbons

Halogenated Non-Aromati

¢ Hydrocarbons

Bromedichloromethana

Carbon Tetrachloride 0.5

Chloroform 100

Chlorpethane

1,1-Dichlgroethane 5

1,2-Dichlaroethane 0.5

1,1-Dichloroethena 5]

¢is-1,2-Dichloroethene B

trans-1,2-Dichloroethene 10

Methylens Chloride 5

1,1,1,2-Tetrachloroethane

Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichloroethane 5

Trichloroethena 5 218.0

Freen-113 1200 F0

Vinyl Chloride 0.5 <! ; 9.7 17.5 .
Total Halogenaied Hydrocarbons 55.4 72.8 148.5 63.5 1,338,656 3128.0 1070.2 304.9 1552.9 1402.9
[Tota! Concentration of VOCs | 554 |  72.8 | 148.5 63.5 |] 133868 | s128.0 [ 1o70.2 [ 3049 | 1592.8 | 1402.9 | |

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless otherwise noted

Page 5

G e ;
* = Analysls by

4 = Less than Quantitation Limit
BC Laboratories

Araa1&9 Scil Boring VOCs
/18700



Table A4.3-2 (Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

SB51L-99-1 5B64-98-1 || SBE4-98-2 5B64-98-3 5B864-98-4 5B64-98-5
Constituent MCL Oct-39 | Nov-99 Apr-98 Apr-a8 | Jun-88 Apr-98 |  Jun-98 Apr-98 | Jun-ga Apr-38 | Jun-98
Aromatic and Non-Halegenated Hydrocarbons

Benzeng 1 j
n-Butylbenzena
sec-Butylbenzene
ter-Butylbenzene
Chlorabenzene
Ethylbenzene 700
|sopropylbenzene
p-lsopropyltoluene

Methyl ter-Butyl Ether
Naphthalene

n-Propylbenzene

Toluene 150
1,2.4-Trichlorobenzene 70

1,2,4-Trimethylbenzene
1.3,5-Trimethylhenzene
Xylenes, total 1750 |
Total Aromatic Hydrocarbons
Halogenated Non-Aromatic Hydrocarbons
Bromadichloromethans

Carbaon Tetrachloride 0.5
Chlorotarm 100
Chlorogthane

1,1-Dichloroethane 5
1,2-Bichloroethane 4.5
1,1-Dichloroethene 3]

cis-1,2-Dichlorosthena
trans-1,2-Bichlioroethene
Methylene Chloride
1.1.1.2-Tetrachloroethane
Tetrachleroethene
1,1,1-Trichlorogthane
1,1,2-Trichloroethane
Trichloroethene

Freon-113 12004

Vinyl Chioride 0.5 fiiiiers _ jsiiEl : ‘ -
Total Halogenated Hydrocarbons 270.4 684.6 24,181.2 745.0 296.9 330.4 828.9 75.2 100.9 193.9 316.4
[Total Concentration of VOCs | 2704 | 68B4.6 |[ 24,1854 || 7350 | 296.9 || 33s.4 | 828.8 |[ 76.7 | 1008 || 1839 [ 3184 |

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless ctherwise noted

| = Less than Quantitation Limit

Area1&® Soif Baring VOCs
Page 8 .. 9/18/00



Table A4.3-2 (Cont'd)

Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260

{concentrations in pg/L)

Constituent

MCL

SB64-98-6

$B64-98-7

Apr-98

Jun-98

May-98*

| May98* | Jun-88 | Dec98 | Margg |

Arcmatic and Non-Haloge

nated Hydrocarbons

Benzene

1

<

n-Butylbenzene

sec-Bulylbenzena

ter-Butylbenzene

Chlorobenzene

Ethylbenzeng

700

Isopropylbenzene

p-lsopropylioluanes

Methyl tert-Butyl Ether

Naphthalene

n-Propylbenzene

Toluene

150

1,2,4-Trichlorobenzene

70

1,2,4-Trimethylbenzene

1,3,8-Trimethylbenzena

Xylenes, iotal

1750

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbo

Bromadichloromethane

Carbon Tetrachloride 0.5

Chloroform 140

Chloroethane

1,1-Dichloroethane 5

1,2-Dichloroethans 0.5

1.1-Dichloroethene 5]

¢is-1,2-Dichloroethene 6

trans-1,2-Dichloroethens 10

Methylene Chloride 5

1,1,3.2-Tetrachlorpethane

Tetrachloraethene 5

1,1,1-Trichloroethane 200 100,000 310,000
1,1,2-Trichloroethane 8 e 000
Trichloroethene 5 19,000
Freon-113 1200 2000
Vinyl Chioride 0.5 6.9 1.5 0 50005

Total Halogenated Hydrocarbons

507.3

467.2

371,220

113,020 783,784 349,.8.90

104,310

346,500

ETota[ Concentration of VOCs

507.3

467.2

371,220

| 113,020 | 793,784 | 822,400 | 348,890 | 338,660 |

104,810 |

346,500 |

MCL = Maximum contaminant level for drinking water

All analyses by LBNL EML unless otharwise noted

Page 7

) = Less than Quantitation Limit

(D) = Dupllcate sample

= Compound not included In analysis

* = Analysis by BC Labaratorias

Areal&9 S

oil Boring VOCs
3/18/00
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Table A4.3-2 (Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260

{concentrations in pg/L)

Constituent

MCL

SB64-98-8

S5B64-98-9

Jun-48

Dec-98

Mar-99

Qct-99

Mar-00 Apr-98

Aromatic and Non-Halogenated Hydrocarbons

Benzene

n-Butylbenzene

sec-Butylbenzenae

ter-Butylbenzene

Chlorobenzene

Ethylbenzens

700

Isopropylbenzene

p-lsopropyltoluens

Methyl tert-Butyl Ether

Naphthalens

n-Fropylbenzene

Toluene

150

1,2,4-Trichlorobenzene

70

1.2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total

1750

Total Aromatic Hydrecarbons

Halcgenated Non-Aromatic Hydrocarbons

Bromodichloromethans

Carban Tetrachloride

Chloroform

Chloroathane

1,1-Dichloroethane

1,2-Dichlorasthanse

1,1-Dichloroethene

cis-1,2-Dichloroethene

frans-1,2-Dichloroethene

Methylene Chloride

1,1,1,2-Tetrachloroethane

Tetrachlorogthene

2360

1,1,1-Trichloroethans

23,100

31.1

67.0

1,1,2-Trichloroethane

H<1008

Trichloroethene

Frecn-113

1200

Vinyl Chlorida

0.5

Total Halogenated Hydrocarbons

§61.6

|Tota| Concentration of VOCsi

I 7,872

34,600

19,573

10,690 || 561.6

849.3 |

MCL = Maximum contaminant level for drinking water

All analyses hy LBNL EML unless otherwise noted

'} = Less than Quantitation Limit

Areal&9 Soil Boring VOCs

.. a/18/oo



Table As4.3-2 (Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

Constituent

MCL

SB64-58-10 5B864-98-11

May-98" | Jun-98 | Dec-38 | Mar-89 (D)" | Oct-89 | Mar-00 || May-98* | Jun-98 | Dec-98 | Mar-93 | Oct-89 | Mar-00

Aromatic and Non-Haloge

nated Hydrocarbons

Benzene

1

n-Butylbenzene

sec-Butyibenzene

ter-Butylbenzene

Chiorobenzeng

Ethylbenzene

Isopropylbenzene

p-lsopropyitoluene

Methyl tert-Butyt Ether

Naphthalene

n-Propylbenzene

Toluene

1,2.4-Trichlorobenzene

1,2, 4-Trimathylbenzena

1,3,5-Trimethylbenzena

Xylenes, total

1750%"

Total Aromatic Hydrocarbons

Halcgenated Non-Aromati

c Hydroc

Bromodichloromethane

Carban Tetrachloride

Chlarofarmt

Chioroethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Methylene Chloride

1,1.1,2-Tetrachloroethane

Tetrachloroethene

1,1,1-Trichloroethane

112,000

1,1,2-Trichloroethane

5.2

Trichloroethene

1,600

Freon-113

1200

Vinyl Chloride

0.5

0 12.0

Total Halogenated Hydrocarbons

219,317 420,841 134,780 2044.9 121,747

63,170

216,840 82,780

ETutaI Concentration of VOCs

| 219,343 | 420.841 [ 208.550 | 201,580 | 215,500 | 134,790 | 122,010 |[ 2044.9 | 121,754 | 56,840 | 63,170 | 216.640 | 82.780

MCL. = Maximum contaminant level for drinking water

= Less than Quantitation Limit {D) = Duplicate sample

All analyses by LBNL EML unless otherwise noted = Compound not Included in analysis * = Analysis by BC Laboratories
Areal1&9 Scil Boring VOCs

Page 9

9/18/00




Table A4.3-2 (Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

5B64-98-12 S5B64-88-13
Constituent MCL | May-88~ ] Jun-98 | Dec-98 I Mar-99 | Oct-99 | Mar-00 May-98" l Jun-98 i Dec-98 ! Mar-99 [ Oct-89 ! Mar-00
Aromatic and Non-Halogenated Hydrocarbons

Benzena 1 o= 0:50 =10 ﬁ 0 e

n-Butytbenzens R 001 96 ; B

sec-Butylbenzene

ter-Butylbenzene

Chlorobenzene

Ethylbenzene 700

isopropytbenzens

p-lsopropyitoluene

Mathyl tert-Butyl Ether

Naphthalene

n-Propylbenzene

Toluene 150
1,2,4-Trichlorobenzens 70

1.2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Xylenes, total 175050

Total Aromatic Hydrocarbons

Halogenated Non-Aromatic Hydrocarbons

Bromodichloromethane <0

Carbon Tetrachloride 0.5

Chlarcform 100

Chioroathane

1.1-Dichloroethana 5

1,2-Dichlcroethane 0.5

1,1-Dichloroethene [

cis-1,2-Dichloroethene <]

trans-1,2-Dichloroethene 10

Methylene Chloride 5

1.1,1.2-Tetrachlorogthane | i :

Tetrachloroethene 5 . . . . 11,500

1,1.1-Trichloroethane 200 . 115,000

1,1,2-Trichloroethane 5 <0i5: ' o 003

Trichloroethene 5

Freon-113 1200 <0 : ; 1 :

Vinyl Chloride 0.5 . } . 08 [asiien : el

Total Halogenated Hydrocarbons . 269.1 . 2018.8

[Total Concentration of VOCs | 27797 | 2691 | 5135 | 8635 | 617.6 | 145460 |] 1.166 | 539.0 | 2018.6 | 12.895 | 1.085.0 | 674.6
MCL = Maximum contaminant level for drinking water +2+| = Less than Quantitation Limit * = Analysis by BC Laborataries
All analyses by LBNEL EML uniess otherwise noted = Compound not included in analysis

Area189 Soil Boring VOCs
Page 10 ... B/18/00



Table A4.3-2 {Cont'd)
Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

SBE4-098-14 SBE4-93-15 SB64-98-18
Constituent MCL Jun-88 f Jun-88 | Dec-98 1 Mar-89 I Oct-29 i Mar-00 May-88* [ Jun-98 May-98 | Jun-98
Aromatic and Non-Halogenated Hydrocarbons

Benzene 1 I ;
n-Butylbenzene
sec-Butylbenzene
ter-Butylbenzene
Chlorobenzene
Ethylbenzene 700
Isopropylbenzens
p-lsopropyliocluene
Methyl tert-Butyl Ether

Naphthalene

n-Propylbenzens

Toluene 150
1,2,4-Trichlorobenzene 70

1,2,4-Trimethylbenzene
1,3.5-Trimethylbenzene !
Xylenes, total 1750k
Total Aromatic Hydrocarbons
Halogenated Non-Aromatic Hydrocarb
Bromodichloromethane i

Carbon Tetrachloride 0.5

Chloroform - 100

Chleroethane )

1,1-Dichloroethane l 5

1,2-Dichlorogthane 0.5

1,1-Dichloroethene &

cis-1,2-Dichloroethene 6

trans-1,2-Dichigroethene 10

Methylene Chloride 5

1,1.1,2-Tetrachlorosthane

Tetrachlioroethene 5

1,1,1-Trichlorosthane 200

1,1,2-Trichloraethans 5

Trichloroetheng 5§ F

Freon-113 1200

Vinyl Chloride 0.5 piiiied R b : 1 : b

Total Halogenated Hydrocarbons [ B81.0 117.8 16.2

[Total Cancentration of VOCs | ] [ | [ H B1.0 P 117.9 || 22.1 | 14.5 |
MCL = Maximum contaminant level for drinking water i 7 = Less than Quantitation Limit * = Analysis by BC Laboratories
All analyses by LBNL EML unless otherwise noted = Compound not included in analysis

. Area1&9 Soil Boring VOCs
Page 11 8/18/00



Sampling Results from Temporary Groundwater Sampling Points - Bevelac Area

Table A4.3-2 (Cont'd)

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

SB64-98-17 SB64-99-4 5B64-99-5 SB64-09-6 SB64-99-7
Constituent MCL | Dec-98” | Jan-gsr | Oct-98 |  Mar-00 May-99 |  Jun-B9 Jun-93 Jul-g9 May-99
Aromatic and Non-Halogenated Hydrocarbons

Benzene

1

6.7

n-Butylbenzensa

sec-Butylbenzene

ter-Butylbenzene

Chlorobenzene

Ethylbenzene

700

isopropylbenzene

p-lsopropylicluens

Methyl tert-Butyl Ether

Naphthalens

n-Propylbenzena

Toluense

150

1,2,4-Trichlorobenzene

70

1,2,4-Trimethylbenzene

1,3,5-Trimethylbanzene

Xylenes, total

1750:

Total Aromatic Hydrocarbons

7.58

Halogenated Non-Aromatic Hydrocarbons

Bromodichlaromethane

Carbon Tetrachlaride 0.5

Chlaoroform 100 |

Chlorgethane

1,1-Bichloroethane 5 saturated
1,2-Bichlorosthane 0.5 59.1
1,1-Dichloroethene B saturated
cis-1,2-Dichloroethene 6 8.9
trans-1,2-Dichloroethene 10 ;

Methylene Chloride 5

1.1.1,2-Tetrachloroethane gk
Tetrachloroethene 5 93.0
1,1,1-Trichloroethane 200 180.0
1,1,2-Trichloroethane 5 8.6

Trichloroethene 5 saturated

Freon-113 1200 3

Vinyl Chloride 0.5 9.9

Total Halogenated Hydrocarbons 9477.24 \ 518.5 13,162.4
[Total Concentratian of VOCs | 948483 | 9070 | 16,605 | 7.944.5 ||_ 518.5 | 183,152.4 || 54.6 Il 1.0 I |

MCL = Maximum contaminant level for drinking water

All analyses by LBNL EML unless othaerwise noted

Page 12

i -] = Less than Quantitation Limit
* = Analysis by BC Laboratories

Area1&9 Sait Boring VOCs

.. 9/18/00



Table A4.5-1
Groundwater Monitoring Well Results
Concentrations of Total Petroleum Hydrocarbons and Oil & Grease
(Concentrations in pg/L)

RE1 Unit

Area

Well No.

Date

TPH-Diesel

TPH-Gascline

TPH-FI

Qil & Grease

AOC 141

MWg0-3

Jun-84

4B6A-92-15

May-83

Jun-94

46A-93-18

Apr-94

BIBloBE

Aug-94

Dec-94

Mar-95

8188

AEN

Trace {a)}(S)
{oil range
hydrocarbons)

May-95

Aug-95

Nov-95

Aug-96

Dec-96

818888

71-97-23

May-98

AOC 8-2

46-94-16

Sep-95

Nov-85

Feb-96

May-96

May-98

51-95-17

Mar-96

882z BIBI

Apr-96

Aug-96

B I

Dec-96

May-87

Nov-97

May-88

Aug-98

51-92-2

Aug-94

51B-93-18A

Jun-94

Jun-98

ND

51-96-15

Jun-88

SR BBEBB BES

270
Crude/Waste Oil

Page 1

RFi2000 Water TPH
8/24/00



Table A4.5-1

Groundwater Monitoring Well Results
Concentrations of Total Petroleum Hydrocarbons and Oil & Grease

(Concentrations in pg/L)

= Less than Quantitation Limit
= All target analytes not detected above reporting limit

RFl Unit |Area Well No. Date Lab | TPH-Diesel | TPH-Gasoling TPH-F +|  Oil & Grease
9 [51-96-16 Jun-98 BC 170
Crude/Waste Cil
51-96-17 Jun-28 BC ND.
51-96-18 Jun-98 BC 510
Crude/Waste Oil
51-96-19 Jun-98 aC 970
Crude/Waste Oil
64-97-1 May-98 BC
64-97-2 May-98 BC
51-97-3 Jun-98 BC 150
' Crude/Waste Oil
51-97-4 Jun-98 BC 200
Crude/Waste Qil
51-97-12 Jun-98 BC 340
Crude/Waste Ol
51-97-13 Jun-98 BC
51-97-14 May-98 BC
51-97-15 May-98 BC END.
51-87-186 May-98 BC 57
(Diesel}
Temporary Wells and Borings
9 |SB51-96-6 May-96 CcLS
5B51-96-8 Apr-86 CLS
SB51-96-12 Apr-96 CcLS
SB51-96-27 Feb-97 BC 1300
Crude/Waste Oil
SB51-96-28 Feb-97 BC 220
Crude/Waste Qil
SB51-98-3 Jun-98 BC 130
Crude/Waste Qil
SB51-98-4 Jul-98 BC 4900
Crude/Waste Qil
SB51-98-5 Jun-98 BC 1000
Crude/Waste Qil
SB51-98-6 Jul-98 BC 780
Crude/Waste Oil
= Not Sampled (D) = Duplicate sample

(G) = Grab sample
(S) = Split sample
TPH-FI - TPH-Fuel ldentification

Analysis for TPH-FI, included: Light Naptha, Aviation Fuel, Stoddard/White Spirits, Heavy Naptha/Ligrein/
Petroleum Benzin, Gasoline, JP4, JP5, JP8, Kerosene/Jet Fuel, Diesel, Crude/Waste Qil, Hydraulic/Motor Oil,

and WD-40
Page 2

RFI12000 Water TPH
8/24/00



Table A4.5-2
Groundwater Monitoring Well Results

Semi-Volatile Organic Compounds
(Concentrations in ug/l.)

Area |Well No. Lab Date 8270
1 {MWG0-3 BC Aug-94
MW80-4 BC Aug-94
MW30-5 BC Sep-94
MW90-6 BC Aug-84
46A-92-15 BC Aug-84 : e
71-93-1 BC Aug-94 Bis{2-ethylhexyliphthalate = 11
71-93-2 BC Aug-94 Bi hthal
46A-93-19 B Aug-94 ND
71-94-1 BC Aug-94 Bis(2-ethylhexyi)phthalate
g |51-92-2 BC Aug-94 D
51B-93-18A BC Sep-94 Bis(2-ethylhexyl)phthalate
15 |MWPA BC Aug-94

BC = Analysis by BC Laboratories
2| = All target analytes not detected above reporting {imit

RFI2000 8270s
8/18/00



Table A4.5-3
Polychlorinated Biphenyls (PCBs)
Groundwater Monitoring Wells and
Temporary Groundwater Sampling Points
(Concentrations in pg/L)

Area (Well No, Lab Date : PCBs (B08Q)
Groundwater Monitoring Wells
9 |51B-93-18A BG Apr-88
51-96-15 BC Apr-99
51-96-19 BC Apr-99
Temporary Groundwater Sampling Points
9 |[SB51-96-6 CLs Apr-96 <0i50
SB51-96-8 CLs Apr-86 Aroclor 1242=83
BC Nov-96 Aroclor 1242=58
5B51-96-12 CLS Apr-96 Aroclor 1242=6.2
BC Nov-36 Araclor 1242=31
BC Dec-38 Aroclor 1242=12
$B51-98-1 BC Apr-89
5B51-08-3 BC Jun-98
BC Apr-89
5B51-98-4 BC Jul-98 Aroclor 1242=22
BC Apr-99 Arcclor _1242=0.37.
5B51-98-5 BC Jun-88 Aroclor 1260=0.92
BC Apr99 |,
SB51-98-6 BC Jul-98
BC Apr-38

= Less than Quantitation Limit

BC = Analysis by BC Laboratories
CLS = anaylsis by California Laboratory Services
All samples are grab samples

RFI2000 Water PCBs
5/24/00



Table A4.5-4

CONCENTRATION OF METALS IN GROUNDWATER
{Concentrations in pg/L)

Sb As Ba Be | Cd Cr Cré Co Cu Pb Hg Mo Ni Se Ag TI v Zn
MCL: 6 50 1000 4 5 50 * NS 1000 (a)]15 (b) 2 NS 100 50 [100 (a 2 NS (5000 (a)
AREA WELL NO. LAB DATE
1 MW90-3 LBNL| Dec-92 | <2 .| <56 97 |<0i7.| <BiE-| <04 . <66 | et | <82 <122 F <6 | 02| <0:8 .| <18 [ <67 93
LBNL[ Jun-93 <10 | "<«33.5 100 | <45 | €9 ] 7. <205 [ o585 [ 83,6 et 165 | w81 [oat <12.5| <885 | <24.5 <16.5
BC | Mar-84 | on:| <a| 120 |ern| <o s <50 | <io [.<50.| <0.27| <50 | <50 |.<t0 | <20 ;| <100 | <10| <i0
BC | Mar-94 <100. <g::| 130 | <10 <o) <10 <50 2107 | <80 {. <02 | <60 0} 86| <10 | <28 .| wton | <10 <10
MW90-4 LBNL| Jan-93 <10 | <335 73 | a5 | a8 27 <B05 | <5.5 | «4d.5 1681 <817 4.8 | ‘<125 <085 | <245 [ <165
LBNL| Jun-93 <i0- .| <335 60 | <45 | <0 L7 «20.5 | “e55 | <436 {-<04.| <165 | 61| 5.7 | <125 <085| <oa5| <185
BC Mar-94 <100 <8 290 | '<io| <10 <10 - <50 <10 .| <50: ] 02| <s0 | <50 | <10 | <20 | <i0b] <10 <10
MWa0-6 LBNL| Dec-92 | ‘<z .:|:zsis | 85|07 <] <04 <68 | <0 | <82 ‘123 | e8| 3 | 08 c10 | 67 <77
LBNL| Jun-93 B R P R B kR T h R o D <20.5 | <85 | «ad 5| et 185 | «61.| 3.8 | <125 | «oa’s | <e4.5] <165
BC | Mar984 | <ioo| & s a0 et e | <10 <50 <vo | es0 | e et | a0 | <10 | i<mn | <100 | <to <10
46A-82-15 C | Oct-92 |& <20 160 |0t | e Loedon 107 kst cetn et 12 1 <a0] 20 | o5 | g | <t 5
LBNL| Oct-92 | “iepi 195.2 |07 | <86 | ‘<04 P R P €122 ] 8| <02 | <08 .| <10 [ 67| 7.3
LBNL| May-93 [. <10 200 |wds -"<':9', A <205 en5 | waas | <t | etes | ie1| er | cros | coss| <245 ctas
B Mar-84 |- <iod | <o 210 |einiieo i) e B0 gt | dio | nie v eso ] es0 ] et iero | Er0n | <10 <10
71-93-1 BC | Oct-93 | =ino 2.8 | <100’ <10 | <57 10 10 a0 ks | w08 U do | eso | w3 | <10 ] <5 | <50 | <50
AEN| 0ct-93 <20 4 R T R O <5 | e fowan o] <08 [ etn ] ero | da | o5 | w100 | 24 <5
BC | Mar-g4 <100 | <2 50 | =10 | x1d. |2 <10 €50 €10 [ e50 ] Fena |7 w0 | dgor| nip | esn | eto0 | 20 <10
71-93-2 EC | Oct-83 <100 | <2 | =don. | <90 <5 | 10 <10 <10 fes ] <02 o ] eso |22 | et <5 | <50 72
AEN | ©Oct-93 <2 4 110 | eg| <8 | €00 B | adn L osdo e | cwio | c10| e | es | <100 | 25 11
BC | Mar-94 <100 2 | 100 |ae| o] ernnd w50 10| esn Y w08 | Teso | <s0 | .z0.| xeo | <100 | 30 <10
LBNL| Jun-97 g
LBNLI  Jun-97 ang
BC Jun-97 Lo
BC Jun-98 R
LBNL] Apr-99 en.2
46A-93-19 BC Apr-84 <100° 14 |iegerieinn] ero |7 ens <80 | U107 g0l cfoip | esn ] k5o | <2 | koo | <1d0 | <t0 <10
BC Apr-94 <100 | 15 | eqei] w1 210 ] <1n <50 | ergiiiasn ] <o ] <sp <50 |7 <2 | ehn ] etno | eto <10
8c | Jun-95 < | 17 | <100 20| e ] <ta <i0 <16 | 25| enz| 1Q <50 |- <8 {o=to <5 | <50 | <50
LBNL| Feb-96 <50 | 13.1 <50 | <5.| <48 <50 <50 <50 <40. | <02 ] <50 <50 | <1 |- <50 | <50 | <s0 <20
CLS | May-86 <05 <5 <1
LBNL| May-87 13
Areal1&39 Water Metals
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Tahle A4.5-4

CONCENTRATION OF METALS IN GROUNDWATER
{Concentrations in pg/L)

Shb As Ba Be Cd Cr crb Co Cu Pb Hg Mo Ni Se Ag Tl v Zn
MCL: 5] 50 1000 4 5 50 " NS [1000 {a)|15 (b)] 2 NS 100¢f 50 [100 (a 2 NS (5000 (a)
AREA WELL NO. LAB DATE
1 46A-93-19 BC May-97 14
BC | May-98 156
LBNL| May-99 15.4
71-94-1 AEN | Jun-94 <70 <2 140 <2 | <& <10 7 . <it <40 | <0.2° <10 <10 <4 <5 <iop | 15 <10
BC Jun-84 <100 <2 140 [ <10 | <10 <10 <i0 <10 <50 | «D0.2 .| <50 <50 <2 <20 { <100 | 20 <10
BC May-85 <4 <2 <100 | <10 |. <5 <10 <10 <10 <5 <0.2 | - <10 | <50 <z <10 <5’ <50 <50
LBNL| Feb-896 <50 <2 <50 . | <5 | <40 <50 <50 <50 |iedn | <0i2i] <50 <50 | <1 <50 <50 | <50 <20
CLS [ Jun-96 <0.5 | <5 <1
LBNL| Jun-97 LR R 98 <4 | <5 <5 T R T T 0 - T RO R B o P <1 | <5 <ah
51-04-11 BC ! Dec-94 | <oo| 3 oo | eio | s | o <10 | 10 | et | 02 | <10} <o | 2 | <10 | <5 | <s0 <10
AEN| Dec-94 g | 17 80 |7&p| a5} et 5. | et0 | iwso ] izoe | ce1e | ocdo | 13 |0 <5 | <100| <5 <10
BC | Jun-85 [<a | 3.6 | <i00| <10 <5 | <0 <10 | <to | o5 | o2 10 § <o | <2 | <10.| <5 | <50 <50
LBNL| Feb-96 | <50 | 4.9 | ‘w50 | <5 a0 | <50 <50 | "<bo |“<an | <02 | <80 ]| <50| <1 | <50 | <50 | <50 | <20
CLs Jun-96 <h.5] <5 <1
71-95-1 BC | May-95 | <a |iea | <ino | <10 | < <10 10| <10 |- <5 | <02 | <10 | «s0 | 2.8 1 <10 | <100 | <s0 <50
AEN | May-95 | <sp |7 «n 70 2 o5 ] w1 <5 | e1n <40 | <0.2 <10 10 | <4 <5 <50 | 17 <10
LBNL| Feb-96 | 5o | <z | s |ies|can | 58 0 w50 | o<t | <o |0z | esg | <so | <1 | w50 | <50 <80 | <20
CLS ! Jun-96 0.5 <5 <
LBNL! May-58 141
71-95-8 BC { May-85 <4 17 170 { <10 ]| <5 <10 <10 | 10 ) o5 ] <02 | <10 ] <s0.] <2.| .cto | <ton ] <s0 <50
AEN[ May-95 | <20 25 180 | <2 | <5 | <fo <5 | w100} <40 <02 | <o <io]| 4 | ics | <50 | <5 <10
LBNLI Mar-56 <50 11.6 58 5| <an | <so <50 | <500 | <a0] <02 <50 <50 | <1 | <50 <50 | <50 <20
cls | Jun-96 <0.5|. <5 <1
LBNL] May-97 15.6
LBNL| May-98 15.6
LBNL| Apr-99 23.9
71-95-9 BC | May-95 <4 2 <100 | <10 | <5 <1t <10 | <10 <5 | <0.2 <10 <50 | <2. 1 <io | <ioo| <50 <50
AEN | May-95 <30 3 70 <2 <5 <10 <5 [ <t <40 | <0.2 <10 <10 | <4 <5 <50 18 <10
LENL| Feb-86 <50 <2 | <50 .| <5°] <40 <50 <50 7 w50 | <40 <0.2 <50 <50 <1 <50 <510 <50 23
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Table A4.5-4
CONCENTRATION OF METALS IN GROUNDWATER
(Concentrations in pg/L})

Sh As Ba Be Cd Ccr Cré Co Cu Pb Hg Mo Ni Se Ag TI Vi Zn
MCL: 6 20 1000 4 5 50 * NS [1000 (&)|15 (b) 2 NS 160 50 (100 (a 2 NS (5000 (a)
AREA WELL NO. LAB DATE

1 71-95-8 CLS | May-B8 5| <5 <
LBNL| May-97 | cai-| ico | 88.7 |ed | Jo5i] s o5 | et | Tes o] enp | cestulod80 | wp es | w1 ] a5 <20

71-97-23  [LBNL| Oct-97 | | e | 142 e s &5 <5 e L ean ] e b 8.8 2| et | kr] 51| 6.9
BC | Oct-97 | <i: | <3 :
BC | May-98 1007 ea
LBNL| May-99 | &0

173 |t o] Jeq0n 50| <10t | Tes | «02 ] <m0 ) s507| <@ | et | ied ] <10 <50
08 | el w0l <50 7| w0 ety ] et <8t | 250 | <3|t k1| <10 <50
238 | «1ili<i]| 1.5 el ] 19.6 o<t ofenzt| 1.0 8.0 <2 |t || 5.8 | 22.6

71B-98-13 [LBNL| Jun-89 |- «i | 3.5 | 41.2 2.5 1.5 | 39 l'et | <tz | 1.5 [28] <2 |1l e | 2.4 | 6.1
BC | Jun-89 |“iierf

I i L R T S <50 | rein | Uen | con besn o806 ] etpo | et ] wtefa10 | <80

71B-99-3 LBNL| Dec-99
BC Dec-99

2.3 278 2.7 ] 2.4 PP "'<0.2'.‘ 3.0 3.5 [ge | eyt "é"t':". 7.5 | <5
S R I R e s deun i iwo s e o engn o mn e vt ] etn | L <t

71B-00-2 LBNL| Jun-00 | et 36.2 | 29.8 e e 8. Ceid| 24 et |en2] 148 [Ted| 8.7 | er|ieii | 22,3 <5
Be | Jun-00 | <d o} 410 Jietonilennd] wn| caa0h <80 | Fetn s cepn ] 130 boetn | 3.8 [eve o] 20 <10

9 51-92-2 o] Apr-92 <20 40 40 | eri|er o idie s <10 | 10 |Tetefoe10] 1400 |oeto Jletns| cesi w0 et [ <5
¢ Sep-92 | <91 L T e I s o e L o it fes. oeto | 1] 1200 | 30 |ict0 | <5 | <0 ] <10 7
LBNLl, Dec-92 | =5 | 43 [reeis | <oz | <88 <66 | 4.7 | <62y B840 | w87] 9.8 |08 15| <67 | <77
LBNLI Jun-93 | <o | s0 60 |‘<a5 | g <205 | a5 | wdds| <01 | 970 | <gi] w1 | <125 | <ons| <2a5|. <185
BC | Feb-94 | <tow'| 10 | 20 |“éoifiero|i <100 Ses0 ) 10 | w0 «po| 610 |'<o| <t ficro [<to0| <10 | 20
BC | May-05 |24 10 | yan|<io:| ek 0| sr0i : : :
LBNL| Feb-96 | -eso | 11.7 |1 esa |t <si s dse S és0: ] esn | etn] <02 386 | «507| er |iiso foesp | <m0 | <o
cLs | Jun-986 o EE e
LBNL| May-97 | ca | 8.0 |Tieso | eas| o5 ] tasid o5 | esl |G B ansl| 460 | dap| e iliies ] ei | <5 b <20
BC May-98 11 404
LBNL| May-99 14.4 430
BG Jun-99 g
LBNL| Feb-00 2 | 46 | 33.2 fiet|ien | 4.1 | e e | 887 | et |ien | ei e 29 | 5.9
BC | Feb-00 S <p

sato | o Tere ] es ] Lk’ | 350 | esarl s foidie |5 | ise <10

51-92-3-12' |LBNL| Jan-00 <1 8.6 5.9 | g1 |et?| 5.5 et et | tet i ena| 360 | 1.7l es e e | a2 | o5
LBNL| Feb-00 | 2.7 8.3 | 8.3 ['<i| <ol | Ges | et o« <1 | <02'| 424 | 15| @ | ot | i 1.4 | s
51-92-3-32' BC | Nov-93 | <too 20 o0 | <10 ] o5 30 <10 | <10} <5 | <02 | 148 | 50| 2.6 | <10 | <5 | <50 | 80
LBNL| Jan-00 4.1 6.9 21.7 <1 <1 14.2 <t 6.9 <1 ‘<0.2-| 75.5 <1 <2 < <1 5.0 <5
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Table A4.5-4

CONCENTRATION OF METALS IN GROUNDWATER
(Concentrations in pg/L)

Sh As Ba Be | Cd Cr Crb Co Cu Pb Hg Mo Ni Se Ag Tl v Zn
MCL: 6 50 1000 4 5 50 M NS |[1000 (a)[15 (B) 2 NS 100 50 {100 (a 2 NS |5000 (a)
AREA WELL NO. LAB DATE
8 51-92-3-42' BC Nov-83 | <ioo 22 |- «fo0 | <to | 5.7 27 <t0 |7 <10 7.4 | <0.2 | 2838 | 50| 5.2 | <10 <5 <50 80
LBNL| Jan-00 <1 | 11,5 12.2 <1 ] <1 5.6 <1 <. <1 <0.2 344 2.3 <2 <1 <} 3.1 5.5
51-82.3.52" BC Nov-83 w00 | 18 <iop |<fo| «s 21 <10 <10 52 | <02 282 | <s0 | 6.6 | <10 <5 <50 63
LBNL| Jan-00 1.0 12.6 21.4 <1} < 7.2 <1 1.3 | <0.2 380 2.3 <2 | et | et 4.2 8.1
51-92-3-62' BC Nov-93 | <ioD 18 <100 <io| <s| 14 <10 |/ <io 10.8 | .<é0.2 370 <50 | <2 | «10| <5 ] <50 61
LBNL| Jan-00 | <1 22.7 | 56.1 |ieii] a1 | 7.2 et ] et o<t | w02 | 489 | 1.2 ] <@ [let et | 31| 7.5
51B-93-18A [AEN| Jun-94 |- .<zo { 100 [ w0 | e2 | &5 <10 <5 | «to | edo| <02 | 90 | <10 | <a <5 | <ion| 34 | <i0
BC | Jun-94 | <106 { 77 10 | <40 <o | <o <50 <o |oesg | c02| 90 | <m0 | <2 |G| <ioa| 40 | <10
BC | Jun-85 <4 91 | <too | <10| <5 | <10 <10 | <10 | <5 | <02 | 98B | <50 8.2 [qi0 .| <5 | <50 | <50
AEN | Jun-85 o] 120 | 10 |2 || fetn - <5 | sto <0 | <o2| 110 | e < | <5 | w50 | 28 | <10
BC | Feb-95 5 67 | <io0 | &0 | <o | . <io <50 | <10 |. <5 | <02 | 109 } <50 | 6 | <10 | <5 | 24 <50
LBNL| Feb-86 <50 | 56,3 | <50 |l <5 |- <40 €50 <50 ‘<80 | <40 .| <02 116 | «50°| <t.| <50 | <50 | <50 <20
CLS | Jun-88 0.5 |  <5. e
CLs | Jun-96 <05 |18 . <1
LBNL| Jun-97 <4} 50.4 <807 len | ks <5 <6 | <5 ] es <02 63 250 | <2 <5 <1 <5 <20
BC | Jun-97 |- <4 67 |- <iog-| <10 [vc0i] ©100% ces0) dto o es | e | as0 f csni| e | eto | et | <t <50
BC | May-98 72 <027 | &50
LBNL| May-99 45.3 <0.2.| 71.2
46-94-16 BC | Dec-84 | <joo 2 oo iete | < wtod 1o ieigl] es ] b | et | eso | 8 [kto | o5 o «s0.] 14
B | Decsa | <o <2 <to0o).<10] 5 | <10 G0 et ] eB i Le02 ] <t |iesn | <2 | o%10i| w5 | <50 <50
BC | Jun-95 | e ooea ] aran [ es | e i <10 eto ] ws | co2 | cr0f cs0] en.| Vein | <8 | <s0] ... <0
LBNL| Feb-96 | i'esd |v.ds | s x5 | <ad | edoi <50 | ieBolian ] inz | eso. | <0 | et [iiks0 | st | eso | <20
CLS | May-96 05| <5 el
51-95-17 BC | Aug-96 | =100 33 | <ioot| et | are | sio <50 1 netols|ds. il eoel| B | <o ~<17| 27 <50
BC Aug-96 a4 | 89 | <too|eio | <ta| <10 T O TR B Ry 95 |.<50 et 21 |7 <50
LBNL| May-87 | <4 | 16.4 | 82 |[lca | wes | <5 vas lesio|es | w02 66 | «s0- eti]| 81 | w20
BC | May-28 | <100 i4 104 |edo| <16 w0l <50 17 c1p. | es il wbp | <50 w56 Tt ] 10| o <50
LBNL| May-g9 1.1 | 18.4 | B1.4 | «1 | «i 3.6 <1 6.2 | .1 | <02 | 32.9 | < 848 1| G- 11.7] 5.3
51-96-3 BC Jul-98 <4 3.1 <100 | <10 | <10 <10 <50 <10 <5 <0.2 <50 <50 | . <2 <10 | <1 <10 <50
LBINEL Jul-96 <4 <2 <50 | <4 <40 <50 <50 <50 <15 <0,2 <50 <50 <1 - <50 <10 <50 <20
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Table A4.5-4
CONCENTRATION OF METALS IN GROUNDWATER
{Concentrations in pg/L)

Sb As Ba Be | Cd Cr Cré Co Cu Pb Hg Mo Ni Se Ag Tl v Zn
MCL: 5] 50 1000 4 5 50 - NS §1000 (a)|15 (b) 2 NS 100f 50 {100 {(a 2 NS [5000 (a)
AREA| = WELL NO. LAB DATE
g 51-96-15 BC | Jan-g7 <4 B.4 <op: <o <10 18 <50 <10 57| 202 | <50 | <50 7 1 <10 <1 14 <50
cls | Jan-g7 <5 | o’ | 51 | <os| w5 19 <80 10 <5 [0z | <50 | g0 {52} <10 < | 15 <20
LBNL| Apr-97 <4 22.8 B7 | k4| <5 |.e8T g | o5 | <5 | <02 | <50 | w50 ] <2} <5 | <1 <5 | <20
BC | Jun-98 | <too | 6.0 | <toaclicind <o 2o <50 <10 s | <02 | <50 | <50 ] 9 | <10} <4 | 15 <0
LBNL| May-89 <t 16,2 | 231 ef] <1 21.3 1.5 1.0 <1 «0.2°] 3.8 2.2 1150} <t <1 15.8 <5
51-96-16 BC Jan-97 <4 <2 100 | <10 | <i0 <10 <50 | <10 ‘<§ | <02 | . <50 <50 [ «2 | <10 | <t <10 <50
CLs Jan-97 <5 ~ <10 80 05| <8 <10 <50 <10 <5 0.2 <50 <50 | <8 <10 | <t <10 23
LBNL| Jun-97 [ <4 18.2 75 <4:| =5 5.2 <5 <5 <5 <0.2 B1 <50 | 25 |..&5 <. <5 <20
BC Jun-98 A00 | 0 efif i 0t ied ] <o | Cet0 <50 12 es | <02 | <50 |esp |cie |etodigi | <to 17
LBNL| Jun-99 | <t' | 2.3 | 956 | i<t | <1} 5.7 et 24 Ui lenz| 1.7 | 38| é2der ] v | a7 <5
51-86-17 BC | Jan-97 <4 | 10 120 | sat0 | ein] i dta <50 | 4100 | ies o ceme | om0 | dan:| e | <rn | <l o<t <50
cs | Jangz || 10 130 | 205 <5 | <0 - <50 cto | w5 ] 0| <50 | En| w2 @vo | et | <t0 25
LENL| Apr-57 C<d, 56.3 | <o <4 | a5 | <5 <5 . 6 e8| <b2| 63 <50 | . <2 [ 7<5 <1 <5 <20
BC Jun-98 .100 8.4 170 | .<10.| ém- '~<1u-:;f <50 el D | e w02 <500 ) 50T epi | deto |l e1n i) <10 14
LBNL| Jum-99 | 0é1 ] 108 | 711 | etelodi] 2.8 C<t| 1. bt <02 | 87.0 et cegiliet | et | B.5 <5
51-86-18 BC Jan-97 <4 9.7 «100. | etd] efo | <102 €507 rere s <027 | est, | &850 8 | etn| e <10 <50
ClLs | Jan-97 <5 <10 73 | <o5| 5. | <10 <507 a0 o5 | et | ds0’ | <soi| 2.8 er0n | et <10 <20
LBNL| Apr-97 | “<4..| 10.4 | 130 |"c4| s | <5 o8 | e i ] c0.2 ] es0- | B0 ]| ies | et <5 <20
Bc | Jun-98 | <ioo | 7.3 | <roo| <10} wio|lsv0n <50 | eim i) es | <02 | <80 | <so| 4.0 | k100 )ei | <10 <10
LBNL| Jun-o8 1 6.6 | 86.1 | <1 }.<i.] 3.9 | 1.7 || coz | 126 |Px1i] 26 [t | et | 7.0 | <5
LBNL]  Jun-99 <i. | 58 | 972 a1l | 7.8 3.0 | et el ol <. |65 38 ]ier | w1 | 87 <5
51-96-19 Bc | Jan-97 <4 |ioer | 190 Pt <to <0 f <80 - e10. a5 | c02if res0 | esp | 22| et | <10 <50
CLs | Jan-97 s eiond 190 fwos| <s| ernid <50 et es | woe | coase [ iesod <o <1 b o<t ] <3n
LBNL| Apr-97 <4 2.1 117 | <] <5 .| 5.8 5 | et e | c00 | us0 «50 | “en et <5 <20
BC | Jun-98 [ =100 2.5 150 | <10 ] <10 11 <50 | eint {es | <o) <so | <s0 | <2 <4 | <10.| " <10
LBNL| May-99 <1 4.3 163 | <11 <] 9.6 <1 10.9 €| <k#i| 15,7 [ 1.3 | =2 <1 .l B3 | 125
64-97-1 LBNL| Jul-97 <4 57.8 €50 <4 <5 <5 <5 <5 | <5 «,2 210 <50 B.8 | <5 | <« |78.7 <20
BC Jul-87 <100 69 <100 | <10 | <10 | <10 «50.| <10 <5 | <0.2 144 | <50 5.5 | <10.]. .<1 43 <50
BC | May-98 | <too’| 62 | <too.| <10 | «10°| <10 e50 | et0 <5 | «02.| 148 | <50 | 5.3 | <10 | <1 39 <50
LBNL| May-29 <1 60 <t <1 <1 2.5 <1 12.3 <1 <0.2 123 21| 5.7 <1 <1 | 3.7 B.5
Area1&5 Water Metals
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Table A4.5-4
CONCENTRATION OF METALS IN GROUNDWATER

{Concentrations in pg/L)
Sb As Ba Be Cd Cr Cr6 Co Cu Pb | Hg Mo Ni Se Ag Tl Vv Zn
MCL: 3] 50 1000 4 5 50 * NS [1000 (a)|15 (b} 2 NS 100} 50 (0O {(a 2 NS |5000 (a)
AREA WELL NQ. LAB DATE
g 64-97-2 LBNL| Jul-g97 <4 7.1 <50 | <4} <5 <5 <5 <5. |. <5 <D.2 <50 - | <50 [110] «<s- <5 | 51.3 <20
BC Jul-97 <100 13 | <«too | <10 | <to | .<in. . <50 | | <10 ]| <5 <0.2:] <50 <50 | B4 | <10 <1 16 <50
BC | May-98 <100 3.2 <100 | <10 [ «10.| <10 . _ <50 | - <10 <5 | <0.2 <50 <50 [ 79 | <10 <1 |. <10 <50
LBNL| May-99 <1 16.4 25.0 <1 | w1 5.3 <1 . 11.5 cal | =02 14.0 <1 | 93 c el <1 4.5 11.5
51-97-3 LBNL| Aug-87 |.. <4 <80 154 | <4 | <5 <5 TeB | eBt ] e8| Tenm | ieB0 | <50 TeB | <5 <5 <5 <20
BC | Aug-97 | <100 | <2 | 150 | <10 =10 | <10 <50 <10 | e | <o | <s0 | <s07] <2 | <10 <1 | <10 <50
BC | Jun-98 | <100} <o ] 180 |.o<t0.| <i0 ] <i0" <50 | <1 Fles | <02 | <80 | «B00| w2 | <10 | <10 | <10 20
LBNL| May-99 e < 18.7 | a1 <1 4.8 <1 <1 :::'1 <0,2 <1 <1 | <« <1 <1 <1 <5
51-97-4 LBNL| Aug-97 | <4 6.0 | 50| <t | <5. 1 <5 ce5 | e8| as | ane | 116 loeso )l w2 | ows |er | 12 <20
BC i Aug-07 | <40 10.7 | <00 |10 | <io| <10 <50 <10 | a5 |i<03 | 120 | es0| <2 | <10 |21 | 18 56
BC Jun-98 <ioo | 10 [ <too | <o) <10 -<to <50 | <@ <5 <02 87 <50 | <2 |10 | <4 | 24 <10
LBNL| May-99 | . B.4 | 10.8 [ er} a1 er w1 veet i et | 880 et | cep | ad <1 | 7.4 5.7
51-97-12  |LBNL| Oct-97 | <1 .| 3.6 | 860 | <1 | ct | <5 7.9 1 et |t 02| o5 [ 9184 | oo |24 o5
BC | Oct-97 | <4l 4.4 330 |10 Vero | S cin R BT e I T I o B e B o B R B e L R R R T <50
BC | Jun-98 | <ton| 4.3 | 420 liefoi]idde | e eb0|eqot e [ et ies0 | eso |wd | w0 | wia | e10 | a7
LBNL| May-99 | ‘ot | =g 360 | et | ad | i 14 bt b et e e | 25 | er iEr et | et <5
51-97-13  |LBNL| Oct-97 | < <2 | 200 [ <1 o« | <. <5 | et ot o | s | <s | w2ilier | ot |14 s
BC | Oct-87 <d’ <2 | 227 | to] <6 | <10 <50 |7 cto [es | com | w0 | g0 ] s | wro <1 | <10 <50
Bc | Jun-g8 | <Aoo <z | 245 | <10 <10 | <10 50| 10| <5 | <02 | <m0 | w50 e | i | <t | <10 12
LBNL| May-98 <1 <2 250 | «i| < <1 <1 I B <0.2 <1 1.3 <3| fer | =1 <5
51-97-14 LBNL] Oct-97 <1 <2 68.2 | «17] < <5 <5 < <1 <0.2- <5 <5 | a2 | et <1 1.6 25.6
BC | OQct-87 <4 | em | c1v07] <ro| <io | wiol <50 | <10 <5 | o2 <50 |eso | <2 | ern | <1 | <t <50
LBNL| May-98 <1 | 3.8 123 |t 21] 2.4 1.1 2.1 et ] <02 | 1.9 | 5.7 | i <1 | 1.2 <5
LBNL| Apr-99 <1 4.4 | 187 | et} <1 40 23| 66 | w1 if<p]| 1.2 |45 e | i o | e 8.8
51-87-15 LBNL| OQect-97 <1 3.9 260 | <1 <1 . <5.:: <5 <1 <q ) <0.2 5.1 5.3 2.2 <1 O e 1.5 6.7
BC | Oct-97 <4 2.1 330 | <10 |-<fo | <10 <50 <10 <5 | <02 | <50 [eso | <2 |"ct0 | <1 | <10 <50
LBNL] May-98 <1 8.9 201 <1 { < 3.7 1.4 1.1 <t <0.2 - 4.9 <17 11.2 ] et <1 1.0 <5
LBNL| Apr-99 1.0 11.2 328 <1 <1 2.5 3.3 <1 <1 <0,2 31 3.8 <2 <i <1 <1 <5
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Table A4.5-4

CONCENTRATION OF METALS IN GROUNDWATER
(Concentrations in pg/L)

Sh As Ba Be | Cd Cr Crb Co Cu Pb Hg Mo Ni Se Ag T v Zn
MCL: 5] 50 1000 4 5 50 * NS [1000 (a)]15 (b} 2 NS 100 [ 50 {100 (a 2 NS |5000 (a)
AREA WELL NO. LAB DATE

9 51-97-16 LBNL| Oct-97 -« <2 T2.58 | et <1. <5 <5 E I S | <0.2 | <5 <5:| 3.1 <7 <t 1.1 <5
BC Qct-97 <4 <3 <t00 | <10 | <10 <10 <50 <10 | e§ <02 <50 <50 | <2 <10 <% <10 <50

BC May-98 <100 <2- <100 | <10 | <10 <10 <50 <10 <5 <0.2 <50 <50 <3 <10 <1 <10 <30

LBNL| May-99 <1 <2 102 <1 <1 1.2 1.2 4.4 <1 <0.2 1.5 5.4 <2 el | <1 <1 5.8
56-98-2 LBNL Jui-98 <1 13.8 43.5 <1 < 17.1 4.4 2.3 <1 <0.2 . 2.0 23.1 <2 <1 <1 8.6 14.3

BC Jui-58 <100 18 240 <10 <10 <10 =50 <10 <5 <,2 <50 <50 <2 <10 <1. 210 <50

LBNL| May-B9 <1 22.6 395 <1 <1 2.7 2.8 <1 <1 <0.2 2.3 7.1 <2 <1 <1 1.0 20.1

64-98-4 LBNL Jul-88 <1 10.9 28 <1 -1 B.5 <1 1.7 <1 <0.2°| 25.7 <1 2,8 <1 <1 15.1 <5

BC Juj-98 <100 20 | <100 <10 | . <10 | . -<10 <50 <10 <5 . =0,2 <50 <50 | <2 | «1D. | <1 <10 <50

LBNL|  Jun-99 <1 8.0 51.7 |« e 2.2 S 2.1 el b =2 119 <] 2.1 <1 <1 1.1 <5

64-98-19 LBNE|  Jul-88 <i 37 6.2 | <t | < 5.5 <1 16.0 1.4 <0.2 60.8 <1 <2 < <1 19.6 <5

BC Jul-gg | Sietii| 87 Peetoo et ] e e <50 14 ‘5| <02 <50 | =500 <2 | «i0 | et <10 <50
64-98-20 LBNL|  Jul-99 | erii| 17.9 | 181 Poer ] oe1 ] s.3 «1°] 1.5 2.1 | g2} 626 [ «1 | 8.8] «1 <1 | 20.7| 17.9

BC Jul-99 | gy 18 Eoddooth eti] 2657 <o <50 <10 | <5 .|.<0.2 51 <50 | 2.8 | <10 <1 <10 14

£1-98-5 LLBNL| Oegt-88 <1 |ii<2’| 75.0 <1.f :=1.| 11.5 < . 1.5 <l i) em2- 1.1 1.0 <2 | el <1 5.7 <5

BC Qct-99 |- <4 en i eton ) <0a | < <107 <50 <10- <5 i <02 <50 | <507| <2 €10 | <1 <10 <50

51-99-1 LBNL] Dec-9% 1.9 12.8 | 17.5 [oet e | es i el 1 1.4 1] <02 ) 147 | 1.2 | wm | ] et 3.0 <5

BC Dec-92 <4 | 8.6 w100 lcoa | & ern <50 | <10 i egi| <pz <50 <o | <3 | “eip <1 | <10 <10

51-00-1 LBNL| Feb-00 | =2 | 13.3 | 9.9 [t} e2 | 18 A et <1 | <62 | 138.0 | 3.6 | 7.2 | 51 <1 | B.6 <5

BC | Feb-00 ‘eq B.6 [ <too Feod ) e | ctod] <2 <50 | <10 5| <oz | 120.0 | <10 | 7.1 [ 20| <1 | <10 <10

i5 MWP-1 LBNL| Dec-92 | . <2 | <56 .| 260 | <07| <66 |. <dad <6.6° | <08 | <627 <122 | 2B |-<n | ko | <18 | <67 7.7
LBNL| Jun-93 | . <1o*|.«a@as | 240 | <ds]| <o <05 | <557 | <4850 <0t | <188 ) <81 [« | 125 | <oais| <245 <168

BC | Mar94 | Yon:| 3 190 |ejo| &0 w10 <50 | . <10 | 507 <0.2) <50 | <80:| «2l-| <100-] <iD <10

BC | May-95 | <4 | <2:7| 180 [.«tn | w5 | e1g:d <10 <10 i ds ) eoai] ictn. | <s0:] w2 <5 <50 <50

LBNL] Feb-96 <50 2.8 <50 25} <40 | <sa <50 “eB0 <40 0.2 <50 <50 <1 <50 <50 <20

CLS | May-98 <05 <8 o
LBNL| May-97 <4 <2 261 <4 <5 <5 <5 . <5 <5 <0.2 <50 | <50 <2 <5 .| .« <5 <20
Areal&9 Water Metals
Page 7 9/19/00




Table A4.5-4
CONCENTRATION OF METALS IN GROUNDWATER
{(Concentrations in pg/L)

Sbh As Ba Be | Cd Cr Crg Co Cu Pb Hg Mo Ni Se Ag T v Zn
MCL:| 6 50 | 1000 | 4 5 50 . NS [1000 (a)15 ()] 2 NS [100] 50 [100 (a) 2 NS [5000 {a)
AREA|  WELL NO. LAB| DATE
15 53-98-18  [LBNL| Mar9g | <1 5.1 322 | <] <«1'i 15.5 3.4 <1 1 €1 |eoms| 23 116 7.9 <1 | <} 43| 131
BC Mar-99 | «i: | <50~} 336 |. &1 et | <ifi: <50 26 <5 <0.2 <50 <50 ] <100 | <0 <1 <10 17
Temporary Wells and Borings

g SB51-96-8 BC Dec-96 | 4| 2.8 300 || o | En <50 <10 e5| Capn | oasp | esd | ez <0 |7 41 | 3.0 <50
5B51-96-12 BC | Dec-36 |- <w'-| 27 170 || eid | <10 <50 | cetn ] és | <on]esn | dsn | en | et | 1| <t0 <50
9 5B51-96-20 | CLS| Apr-86 |esp | 7.2 21 | es-fretn| 31 w50 | w10 | <so | <oz 220 |iesg| sp |Teto | iesoo| <20 <20

BC Sep-96 3

CLS Nov-96 26

BC | MNov-96 45

BC Nov-86 93

BC | Dec-97 49

BC Dec-97 56

BC | Oct-99 ez
SB51-96-20R |LBNL| Feb-00 «2 6.4 3.4 |1 idnr| 441 et 8.6 |erof eo2] 92.9 |Tet| 2.8 | < < {30z2] <5

BC | Feb-00 41
5B51-96-22 |LBNL] Apr-96 § ‘<s0:| 3.7 [“ldoilresi| can foesn Vst a0 | eqn | eb2| 125 | cio |« emn | <50 | <50 <20

BC Dec-97 “le10

BC Dec-97 LY

BC | Jun-99 Cien

BC Oct-98 T
LBNL] Feb-00 ¢2 | 5.8 ep <25 |.oeeti| 6.5 ] w02 27.6 | eti| a2 <1 | 2.9 | 13.4
5B51-98-3 BC | Jul-98 | -%roo.| 18 R 50| <107 | esif <00 69.0 | ss0.| en el | etn | <50
5B51-98-4 B | Jul-98 |.<too| 15 Lietd ‘e | oCkdo o s ] wne | 50.0 [sso”] 2.4 S 12.0 ] <50
SB51-08-5 Bc | Jul-gs  |<toos| 18 (R BRI LT, Cesnl | e | es ien | w0 | 507 | 5.0 et eto | <50
5B51-98-6 Bc | Ju-e8 | <imo | 29 | etos <s0 et tes o enzy| B1.0 |Visor| en | et 28.0 | <so

MCL: Maximum contaminant level for drinking water (determined

{a): secondary MCL

{b): ac

tion levet

NS: Not Specified
*MCL for total chromium is used when there is no total chromium sample

Page P

<

40

= Less than Quantitation Limit
= conceniration above MCL
= Not analyzed

AEN = Analysis by American Envirocnmental Network

BC = Analysis by BC Analytical laboratory
C = Analysis by Chromalab

CLS = Analysis by California Laboratory Services

LBNL = Analysis by Lawrence Berkeley National Laboratory

Q = Analysis by Quanteq

Areal&89 Water Melals
T-9/18/00




Table A4.6-1
Surface Water Sampling Results - Bevalac Area
Volatile Organic Compounds in Water
EPA Method 8260

. (concentrations in pg/L)

B71 Spring
Constituent MCL | May-93 | Dec-95 | Dec-95 | Dec-95 (a) | Dec95 (0) | Apr-96 [ Mar-00
Aromatic and Non-Halogenated Hydrocarbons

Benzene 1 2l
n-Butylbenzene :
sec-Bulylbenzens
tar-Butylbenzene
Ethylbenzens 700
Isapropylbenzens
p-Isopropyltcluene
Naphthalene
n-Propylbenzene
Taluene 150
1,2,4-Trichlarabenzens 70
1,2 4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylenes, total 1750 ;
Total Aromatic or Non-Halogenated Hydrocarbons ]

Halogenated Non-Aromatic Hydrocarbol

Bramodichioromethane

Carbon Tetrachloride 0.5
Chloroform 100
1,1-Dichloroethane 5
1,2-Dichloroethane 0.5
1,1-Dichloroethene 6
cis-1,2-Dichlaroethene B
trans-1,2-Dichloroethene 10 |
Methylene Chloride 5
1,1,2,2-Tatrachloroethane

1,1,1,2-Tetrachlcroethans

Tetrachlorosthens 5

1.1,1-Trichloroethans 200

1,1,2-Trichloroethane 5

Trichloroethene 5

Freon-113 1200

Vinyl Chioride 0.5 : :

Total Halogenated Hydrocarbons 7.3 1.7 13.7

[Total Concentration of VOCs [ 73 | [ 17 ] { 137 . |

MCL = Maximum contaminant Jevel for drinking water
All analyses by LBNL EML unless otherwise noted

'} = Less than Quantitation Limit
en at former outlet to B64 stormdrain

(@)

(b) sample taken at 30" draln lo Strawberry Creek Erosion Control Basin

Areai Surface VOCs
9/18/00



Table A4.6-1 {Cont'd)
Surface Water Sampling Results - Bevalac Area
Volatile Organic Compounds in Water

EPA Method 8260
{concentrations in pg/L}

annh Fork Strawberry Creek

Constituent MCL | Feb-93 [ Fep-98 {a)[ Apr-83 | Aug-88 (D) | Mar-94 [ Jul-94 _ (D)* | Jan-95° I May-85" (6) (D) (b) | Jul-05 |Dac-B5 (b $an-96 | Apr-96 | Apr-97 | Jan-88 | Apr-98 | Apr-89 | Jan-00 § Mar-00 ()

Aromatic and Non-Halogenated H ¥ drocarban
Benzene 1 | LR

n-Butylbenzene

sec-Butylbenzene

lar-Butythenzens

Ethylhenzens 700

Isopropylbenzens

p-Isopropyliciuens

Naphthaleng

n-Propylbenzena

Toluere 150

1.2,4-Trichlorobenzene 70

1.2,4-Trimethylbenzene

1.3.5-Trimethylbenzene

Xytenes, total 1750) 5 ol B
Total Aromatic or Non-Halogenatad Hydrocarhans

Halogenated Non-Aromatic Hydrocarb
Bromedichlaromethane :

Carbon Tetrachloride 0.5
Chioroform 100
1,1-Dichioroethane 5
1,2-Dichioroathane 0.5
1.1-Dichloroethene B
cis-1,2-Dichlorosthena L]
trans-1,2-Dichierosihens 10

Methylens Chloride 5

1,1,2,2-Tetrachlorosthans
1.1.1,2-Tetrachlorogthane

Tetrachloroethene 5

1,1,1-Trichlaroethane 200

1.1,2-Trichloroethane 5

Trichlaroethens 5

Freon-1t3 1200

Vinyl Chloride 0.5 | i i

Tota$ Halogenated Hydrociarbons E i 0.85 | 0.91

[Total Gancentration of YOGCs | I ] [ I | [ i [ [ oes [ os1 | | [ [

MCL = Maximum conlaminant level {or drinking water
All anzlyses by LBNL EML unless otherwise noled (D)
* = Analysis by BC Laboratories

= Less than Quantitation Limit {a) - Sample 1aken at UC Women's Facully Club
Dupiicate sample {b} Samplza taken at Erosion Control Basin

Arenl Suiface VOCs
&/tB/00



Table A4.6-2.
North Fork Strawberry Creek Surface Water Sampling Results
SVOCs, PCBs, and Fuels
(Concentrations in ug/L)

SVOCs . PCBs Fuel Identification
Date 8270 - - 8080 ___8015M
Apr-96*
Apr-98 diethyl phthalate = 2.2
Jul-98
Jul-99
Jul-99 (E C B)

5 = Not detected above reporting limit
(E C B) =Erosion controf basin
*B51 Stormdrain discharge at North Fork Strawberry Creek

BevalacTables.xls
Q/18/2000



Table A4.6-3
Surface Water Sampling Results - Bevalac Area
Metals

(Concentrations in pg/L)

Sh As Ba Be | Cd Cr |Cr6| Co Cut Ph Hg Mo Ni Se Ag Ti v Zn
MCL: 8 50 1000 4 5 50 NS 1000 (a){15 (b)| 2 NS 100 | 50 100 (a 2 NS {5000 (a)
LOCATION LAB | DATE
North Fork Strawberry Creek | (C) | Aug-93 <20 | <5. 96 <1 <i <10 <10 . <5 . <10 cet 16 | <20:( <10 7 <10 <10 93
© <20 | <5 45 | <1 | 21| <10 <10 w8 etd | et | <5 | <20 | <10|..<5 | <i0.| 40 8
(BC)| Jul-94 | <100} <2 | <ivo | <io| <5 | <10 <10| %10 ) P eE | <0.20°| <10 .| €50 ;{2 . TR <51 <50 | <50
<100 2 <100 | <10 | <5 <10 <10 | . <10 <8 | <0.207| <10 <5o:f ; <2 cet0.] <5 ;| <30 <50
(BC)| Jul-95 | <4 |<2 | <to0-| <10 | <5 | <10 <10 Ceton |gh . | <020| <10 | <50 | <2 <1'n_‘. <5.:| <50 <50
(BC)| Jan-96 | - <4 | 2.4 | <100 | <10 <5 | <10 <10 | e107 |25 | <020 | <fo | <50 | <2 | <o | .<5¢| <50 | <S0
LBNL| Apr-96 0 | <d | <50 _'-‘=5': 4l | <50 <50 7| <50 '-;: ‘_ﬁ_.x_<4u' <0.20 | <80 <50 | <1 <50 <_'50' <50 <20
LBNL| Apr-97 | “<4 :| - <2} 104 | <47| <8 | <5 <5 | s v| eB | <080 ] <80 | <50 | <2 <5 el | <5| <20
LBNL| Jan-98 1 fa<ai | 402 [Het | <10| <5 <5 2.3 <t <0t0] <5 | <5 ] <2 | <] <1 | 43| 8.8
LBNL| Apr-98 |t ™il <2 | 48.7 | &1 (7€ 1.0 L 1.9 2.9 [=0:20| 1.4 | <1 5.2 | <1 i)oer | 5.1 6.9
LBNL| Apr-99 [<i | 4.2 | 76.9 <1 | <t| 8.6 <t |12 |« fieoes) 25 |et ] 45| wii e 15.9] 9.3
BC | Jul-99
Erasion Controf Basin >| BC | Jul-99 L2

LBNL| Jan-00 | <1 | <2 [ 410} <1 | <1 | 2.5 <t 4.6 i ifi<00] 1.6 | 1.5 [ <2 Wt [ <« | 5.4 | 51.6
BC | Jan-00 .

MCL: Maximum contaminant level for drinking water {determined by California DTSC) < .+ = Not detected above quantitation limit

(BC) = Analysis by BC Laboratories = Not analyzed

(C) = Analysis by Chromalab
EBNL: Analysis by Lawrence Berkeley National Laboratory

(a): secondary MCL
(b): action level
NS: Not Specitied

Areal Surface Metals
_9/1 8/00




Table A4.6-4
LBNL Hydrauger Monitoring Results
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)

51-01-01
| Detected Compounds | MCL | van-9a | Fet-0a| Jan-aa | Feb-94 | Mar-94] san-95  (p) [May-05[Jun-85" (D) |Dec-us] Feb-s6 | Mar-g6 | Mar-a5] Apr-86 | Mey-85] Jun-96 | Jut-98 | Aug-95) Sep-96| Oct-96] Nov-85 | Dec-06]

Halogenated Hydrocarbons

Bromodichloromelhang &

Chlarafarm 100

1,1-Dichloroethans 5 |

1.1-Dichloroethene B8

Tetrachlorosthena 5

1,1,1-Triehioroethane 200 i etia] e
Trichloroethene 5 1.2 | <1
Freon-11 2.7 i ] e e e | e
Freop-113 1200| 53.0 970.0 960.0 86,5 ¢ 113 {1 207.0| 106.0 | 198.0| 64.9 | 73.0 | 81.0 92.1 | B4.8 | 107.0) £8.2
Total Halogenated Hydrocarbons | B65.8 137.7 | 272.5 970.0{960.0 109.4 115.9|124.4 135.41 218.7 | 126,91 218.6| 74.3 B5.4 | B1.0 | 73.0 | 74.3 |106.5|108.9| 116.3| 74.9

|Daleclad Compounds | MCL i Jan-97 | Feb—Q?I Mar-Q?i Apr-B7 | May-E!?[ Jun-97 | Jul-87 E Aug-QTI Sep-97 | Dct~97§ Nuv-B?i Dac-97 | Jan-98°
Halogenated Hydrocarhons

Feb-68 | Mer-28 | Apr-v8 | May-9a | tun-88 | Jul-98 | Aug-98] Sep-68] Oct-98 | Nov-08]

Bramodichloromethane <1
Chlaroform 100 1.7
1,1-Dichloroethane 5 <1
1.1-Dichloroethens 6 <
Tetrachloroethene 5 AEEES
1,1,1-Trichloroethane 200 ; Aoe]
Trichloroethens 5 : 1.2 1.0 1.2 I
Fraon-11 GLER I Sepiiling i o ey A Hizgg ol ied ] el
Freon-113 12001 28.1 B80.1 | BO.1 | 50.1 | 44.3 25,6 | 42.0§ 32.6 | 67.B | 54.0 47.5 | 45.83 | 42,7 | 45.8 | 39.0 13.0
Total Halogenated Hydrocarbons| 31.3 | 46.1 | B4.7 | 930 | B6.8 | B9.1 | 60.4 | 54.3 | 36.0 | 54.7 ! 43.8] 75.3 | 80.5 50,5 | 48.3 | 455 | 4.9 | 42.2 14.7

[Dstected Gompounds | MCL | Dec-98[ Jan-99 | Fet-09 | Mar-90 [ Apr-2a | May-99] un-se| Jureo | Avg-ss | sep-09] Oct89] Mov-09 | Dec-58 | Jan-00 | Fobu0 | Marop | Mar-00 | Apr-00 | May-00 | Junoo]
Halogenated Hydrocarbons

Bromedichleremethane

Chloroform 100

1.1-Dichlaroethane 5

1,1-Dichtoroethene 3]

cig-1,2-Dichloroethans 3]

Methylene Chlcride

Tetrachloroeihene 5 i
1,1,1-Trichloroethane 200 B
Trichiorogthene 3 . . 2.9
Freon-11 S ol < e <3 R T B Py o T
Freon-113 1200] 32.8 | 42.7 30.4 | 331 { 37.7 | 38,9 | 31.7 | 29.8 | 16.9 | 18.8 11,8 | 20.1 200 | 21.5 | 20.9 | 25.7 16,7 | 24.2

Tetal Halogenated Hydrocarbons| 36.2 | 46.6 | 49.5 | 16.2 | 30.4 | 33,1 | 40,21 438 | 375 | 349 | 224 | 256 | 250 | 276 | 233 | 215 | 215 | 27.3 18.5 | 371

MCL = Maximum contaminant tevel for drinking water s} = Less than Quantitation Limit * = Analysis by BC Laborataries
All analyses by LBNL EML unless otherwise noted (D) = Duplicate sample

5tHydr VOC Sum



Table A4.6-4 (Cont'd)
LBNL Hydrauger Monitoring Results
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/l)

51-01-02
{Detected Compounds | MCL | Feb-4 | Mar-ga | Jan-95 [ May-95 [ Dec-95 | Feb-06 | Mar-96 | Mar-26 | Apr-96 | May-06 | Jun-96 | Jui-e6 [ Aug-95| sep-96 [ oc1-98 | Nov-85 Dec-8s | Jan-97 | Feb-97 | Mar-a7 [ Apr.e7 | May-97]

Halogenated Hydrocarbons

1,1-Dichlorasthane 5 2.1 2.0
1,1-Dichloroathens 6 2.2 2.2
cis-1,8-Dichloroathens 5] 1.0 [-.let
Tatrachloroethens 5 ; <1 e RO R A e Hapii & i B et e
Trichioroethens 5 3.3 1.8 1.6 1.7 ; R . . . . . . . . . . 3.1 2.7
Fraan-113 1200 e} 2.9 2.7 8.0 8 [eeda .3 Pueedaiirgini) g |alerdpaensl el 2.8 4.2 A4 |sers| 2.8
Freon-1234A

Tolal Halogenated Hydrocarbons] 11,5 | 21.2 § 47.1 16.8 | 11.6 8.0 8.1 13.0 5.6 B.2 4.8 8.0 7.3 6.9 5.2 7.8 7.2 4.5 6.8 6.2 8.4 9.7

Detected Compounds | MCL l Jun-B?‘ Jul-87 | Aug~97| Sep-87 I Ogt-87 | Nav-97| Dec-87 ‘Jan-QE‘ Feb-BBE Mar—BBi Apr-98 | May-QBl Jun-98 | Jul-98 ]Aug-BBI Sep-98 | Qct-98 | Nuv-QBI Dec-98 | Feb-99l Mar—99| Apr-BBl

Halogenated Hydrocarbons

1,1-Dichlorosthane <] 1.8 2.1 2.1 2.5 el b 1A
1,1-Bichloroethene 6 1.4 2.4 1.1 1.3
cis-1,2-Dichloroethene B 1.1 o]l ed
Tetrachloroethene 5 i< 7 <t
Trichlaragthens 5 2.7 1.7 3.0
Freon-113 1200 1.6 3.3 1.3
Frean-123A 1.9 2.8
Total Halogenated Hydrocarbens] 7.8 7.7 3.6 3.2 6.2 4.1 9.0 14.0 3.8 6.1 13.7 18.5 1B.0 11.7 8.0 9.5

[Detected Compounds | MCL [ May-98 | dun-8a | Jut-09 | Aug-88 [ Sep-88 [ Oct-99 | Nov-99 | Dec-98 | Jan-00 | Fen-00 [ Mar-00 | Mar-00 [ Apr-oo | may-0a] tun-on ]

Halogenated Hydrocarbons

1,1-Dichloroethane 5

1.1-Dichloreethene 5]

cis-1,2-Dichloroethene 8

Tetrachioroethene 5 L RS s ] e g ; <

Trichloroaethens 5 3.7 3.7 5.0 5.0 4.2 5.3

Freon-113 1200 1.6 |l 3.8 2.7 1.4 1.4

Fraon-123A 2.6 2.7 3.5 3.0 3.7 (A0 Btd ga ) colima - e

Total Halogenated Hydrocarbons] 9.0 B.B 16.8 14.5 12.7 12.7 11.3 8.4 6.7 9.2 0.2 12.2

MCL = Maximum contaminant levet for drinking water viieli) = Less than Quantitation Limit * = Analysis by HC Laboratories
All analyses by LBNL EML unless otherwise noted = Compound not included in analysis

51 “MOC Sum



51-01-03

Tab

le A4.6-4 (Cont'd)

L.BNL Hydrauger Monitoring Results
Volatile Organic Compounds - EPA Method 8260
(concentratiéns in“jig/) =

[Detected Compounds | MCL | Jan-93 | Jan-94 | Fen-g4 | Mar-84 | Jan-05 | May-95 | Dec-95] Feb-96 | Mar-06 | Apr-96 | May-96 | Jun-86 [ Jun-86 | Jul-96 | Aug-86 | Sep-86 | Oct-36] Nov-96 | Dec-96 | Jan-97 | Feb-87 | Mar-37 |

Halogenated Hydrocarbons

Chloroform 100 & et
1,1-Dichloroethane 5 -<1
1,1-Dichlorvatheng 8 <
cis-1,2-Dichloroethene 8 7.9
trans-1,2-0CE 10 e
Tetrachforoethane 5 10.9
1,1,1-Trichloroathang o I
Trichloroethene 16.2 | 20.4
Vinyl Chloride 0.5 A 1.2 g S e I
Tolal Halogenated Hydrocarbons] 70.1 | 106.5 [ 86.8 | 114.3 83.7 83.4 30.4 38.2

[Detected Compounds | ML | Apr-g7 [ May-07 [ Jun-27 | dut-97 [ Aug-97] Sep-97 | 0et-97 | Nov-97 ] Dec-a7 [Jan-98"] Feb-86 | Mar-98] Apr-98 | May-98 | Jin-95 |

Halogenated Hydrocarbons

Chloroform 100

1,1-Dichloroethane 5

1,1-Dichloroetheng B

cis-1,2-Dichiorogthens B

irans-1,2-DCE 10

Tatrachlerosthane 5

1.1.1-Trichleroethane 200

Trichlorasthene 5

Vinyl Chicride 0.5

Tolal Haleganaled Hydrocarbons

iDalected Compounds | MCL i Feb-92 | Mar-89 i Apr-99 ’ May-ggi Jun-98 l Jul-99 IAug-99| Sep-99 | QOct-99 ] Wov-99 | Dec-59 | Jan-ODi Fab-DOl Mar-00 | Apr-Q0 E May-OD] Jun-00 |

Halogenated Hydrocar

bons

Chloroform 100
1,1-Dichloroethane 5
1.1-Dichlorosthene 5]
cis-1,2-Dichlorosthena ]
trans-1,2-0CE 10
Tetrachlorosthensa 5

1,1.1-Trichloroethane

Trichloroethens

Viny! Chloride

0.5

Tolal Halegenaled Hydrocarbons

32.5

32.4

44,2

22.2

25.0

MEGL = Maximum contaminant level for drinking water
All analyses by LBENL EML unless olherwise noted

= Less than Quantitation Limit

* = Apalysis by BC Laborateries

51Hydr VOC Sum



Table A4.6-4 (Cont'd)
LBNL Hydrauger Monitoring Results
Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)
51-01-03A
IDalaciad Compounds | MCL IJan—93| Jan-94 | Feb-94 | Mar-94 | Jan-95 I May-BSI DEE-QSi Fob-96 | Mar-06 l Mar-98 | Apr-96 E May-QEi Jun-96 l Jun-86 | Aug-QEi Sep-96 | Oct-96 E Nuv-BEl Dec-QBl Jan-87 | Fab-Q?I Mar—B?l
_Halogenated Hydrocarbons

Chioroform 100

1,1-Dichlaroethans 5

1,1-Bichloreethane 5]

cis-1,2-Dichloroelhene 6

trans-1,2-0CE 10

Tetrachloroethene 5

1,1,1-Trichioroelhane 200 il
Trichlorosthene 5 15.8

Vinyl Chiarida 0.5 ikl i pf o R i e oy o B RS
Total Halsgenated Hydrocarbons| 62.3 | 2.8 | 110.3| 128.8 | 128.6| B3.2 | 106.5| 57.6 | 51.8 | 53.1 72.1 77.4 B8.0 | 89.7 | 977 Bo.65 | 101.41 97.5 88.5 23.8 30.2 | 40.4

(Dstectsd Compounds § MCL | Apr-a7 [ May-07 [ Jun-97 | Jul-97 [ Aug-97] Sep-97 | 0ct-87 [ Mov-07 (D} | Dec-97 [ Jan-08° | Feb-08 [ Mar-08 | Apr-08 | May-8a | Jun-58 | Jul-88 | Aug-98 | Sep-98 | Oct-96 | Nov-08 | Dac.08 |

Halogenated Hydrocarbons

Chlorolorm 100 cied
1,1-Dichloroelitana 5 e
1,1-Dichlorosthens 6 L
cis-1,2-Dichlorogthene & 28.5
trans-1,2-DCE 10

Teirachlorogthens 5

1,1,1-Trichloroethane 200

Trichlorosthense B

Vinyl Chloride 0.5 i ! B -
Tatal Halogenaled Hydrocarbons| 57.4 | 57.9 | 68.2 §1.5 | 586.8 61,3 | 6

[Detected Compounds | McL [ Jan-ge | Feb-9o | Mar-09 | Apr-99 | May-99] Jun-99 | Jul-99 | Aug-99[ Sep-99 | 0ct-28 | Nov-89 | Dec-98 | Jan-u0 | Fab-06 | Mar-co | Apr-oo | May-00 | Jun-oo ]
Halogenated Hydrocarbons ‘

Chloraform 100

1,1-Dichloroethane 5

1,1-Dichloraethene 5]

cis-1,2-Dichloroethena 5]

trans-1.2-DCE 10

Telrachtoroethene 5

1.1.1-Trichloroethane 200

Trighlorogtheng 5 L

Vinyl Chlcride 6.5 L i B e S S e e dt ] B MU B N E 0 Bl Fad Dy Sl e b
Toltal Halogenated Hydrocarbons | 53.3 45.8 20.7 32.4 32.3 34 .6 28.0 25.6 28.2 32.4 40.0 35.2 28.6 14.7 19.1 24.6
MCL = Maximum contaminant level for drinking water = tess than Quantitation Limit (D) = Dupticate sample

All anatyses -'-BNL EML unless otherwise noted * = Analysis by Pr: Labosatories 5477 NOC Sum



Table A4.6-4 (Cont'd)
LBNL Hydrauger Monitoring Resuits
Volatile Organic Compounds - EPA Method 8260
(concentrations in pg/L)
51-01-04
[Detected Gompounds | MCL | Jan-93{ Jan-84 | Feb-94 | Mar-g4 | Jan-05 | Fen-95 | May-95 | Dec-95] Feb-06| Mar-06 | Mar-06 | Apr-96 | May-86 | Jun-86 § Jun-95 | Jul-35 | Aug-96] Sep-96 | Oct-86 | Nov-06 | Dec-06] Jan-07 |
Halogenated Hydrocarbons

1,1-Dichloroethane 5 5.8
1,1-Dichloroethense 5] 4.4
cis-1,2-Dichloroethene 5] 6.6
trans-1,2-DCE 10 2.3
Tetrachloroethena 5 15.4
Trichloroethene 5 17.5
‘Tola! Halogenated Hydrocarbons] 62.0

|Datected Compounds | MCL | Feb—97| Mar—97} Apr-97 | May-B?I Jun-87 | Jul-87 | Aug-97 | Sep-Q?l 0cl-97| Nov-97 | Dec-97 |Jan-9EI‘| Feb-98 i Mar-98 | Apr-28 | May-QBI Jun-98| Jul-36 %Aug-QBI Sep—BBF Oci-98 | Nov-QBI
Halogenated Hydrocarbons

1,1-Dichloroethane 5 <1
1,1-Dichlaroethene 6 e
cis-1,2-Dichlorpelhene 8 2.3
frans-1,2-0CE 10 e
Tetrachloroethans 5 2.9
Trichloroethene 5 3.3
Total Halvgenated Hydrocarbons| 9.8 11,7 1 130 | 106 { 11.0 ¢ 11.0 8.7 10.1 | 10.4 [ 11.8 17.8 | 21.4 9.3 i0.2 | 11,7 | 125 | 13.7 | 13.3 8.4 7.7 8.7 8.5

|Deseclad Compounds % MCL I Dec-QHI Jan-QQl Fab-89 l Mar-89 I Apr-QQi May-ﬁs‘ Jun-93 | Jul-99 |Aug-99| Sep-0d9 I Oct-89 i Nov-89 | Dec-95 | Jan-00 | Feb-00 | Mar-00 I Apr—DD| May-00| .Jun-DOi
Halogenated Hydrocarbons

Chlorgiosm 100

1.1-Dichleroethane 5

1,1-Dithloroethene ]

cis-1,2-Dichloroethene 6

trang-1,2-DCE 10 i
Telrachloroetnene 5 a.7 3.8 3.7 2.5 1.2 2.9 2.7 a.3 a1 2.5 2.2 3.3 4.4 4.0 4.2 3.2 3.3 2.6 2.8

Trichlorosthena 5 4.8 4.9 4.7 2.2 3.5 3.1 2.8 4.8 4.6 4.5 4.1 4.4 7 5.6 4.5 3.3 3.2 3.1 3.3

Telal Halogenated Hydrocarbons] 12.5 | 14.7 | 14.9 7.2 10.2 8.7 8.1 10.7 { 10.1 9.4 8.6 12.6 17.1 15.2 14.6 11.0 § 10.7 9.8 10.5

MCL = Maximum contaminant level far drinking water i = Less than Quantitation Limit
All analyses by LBNL EML unless otherwise noted . * = Anaiysis by BC Laboratories

51Hydr VOC Sum



Table. A4.6-4 (Cont'd)
LBNL Hydrauger Monitoring Results

Volatile Organic Compounds - EPA Method 8260
{concentrations in pg/L)

51-01-09

lDelectad Compounds | MCL I May-95 l Feb-96 | Mar-86 | Jan-B7 l Feb-97 | Jan-98" | Feb-38 l Mar-88 I Feb-99 | Mar-93 l Apr-99 I Dec-89 | Jan-00 | Feb-00 | Mar-00 | Apr-00 |
Halogenated Hydrocarbons

cis-1,2-Dichloroethene 6 4.9 1.2 3.2 2.2 2.1 1.8 1.1 3.4 4.2 3.3
Tetrachloroethene 5 [|iier| 2.3 1.7 4.6 2.1 3.9 1.1 3.9 1.3
Trichloroethene 5 2.0 3.8 4.4 4.8 2.7 4.4 2.6
Frecn-113 1200 5.3 “ et
Total Halogenated Hydrocarbons 12.2 12.5 7.8

Firetrail Hydrauger flowing to sump

IDetected Compounds I MCL f Apr-99 i
Halogenated Hydrocarbons
cis-1,2-Dichloroethene [+]
Tetrachloroethene 5
Trichloroethene 5

Freon-113 1200

Total Halogenated Hydrocarbons

MCL = Maximum contaminant level for drinking water S = | gss than Quantitation Limit
Alt analyses by LBNL EML unless otherwise noted * = Analysis by BC Laboratories

517"~ V0GC Sum



Tabie A4.6-5
Sampling Results from Subdrains, Catch Basins, Drainlines, and Weepholes - Bevalac Area
Volatile Organic Compounds - EPA Method 8260
{Concentrations in pg/L)

NE Drainfine in| | S Draintine in
B51L Caich B51L Catch Power Tunnel

51 Spring Subdrain 51 Cooling Towar Subdrain B64 Subdrain 8511 Catch Basin Basin Basin Drainline
Constituent MCL | Nov-98* |  Dec-38 Nov-98* | Dec-98 Nov-98 | Dec-98* May-88 | Sep-09 Jun-99 Jun-99 Jun-98
Aromatic and Non-Halogenated Hydrocarbons ‘

Benzens 1
n-Bulylbenzene
sec-Butyibenzene
ter-Butylbenzena
Chlorcbenzeng
Ethylbenzens 700
|sopropylbenzene
p-isopropyloluene
Methy! tert-Butyl Ether
Naphthalene
n-Propylbenzene
Toluene 150
1,2,4-Trichlorobenzene 70
1,2 4-Trimethylbenzene
1,3,5-Trimethytbenzene
Xytenes, total 1750
Totat Aromatic Hydrocarbons . 0.83 ) 348.1
Halogenated Non-Aromatic Hydrocarbons

Bremadichloramethana

Carbon Tetrachloride 0.5

Chloroform 100

Chloroethane

1,1-Dichloroethane 5

1,2-Dichlorcethans 0.5

1.1-Dichioroethene =]

cis-1,2-Dichiorcethene 6

trans-1,2-Bichlaroethens 10

Mathylane Chloride 5

1,11, 2-Tetrachlorogthane | Esis<Oobionig | siniaie Busman] | Shna <0G s L nntn e B | st gl v @ OV B 1ol | [ POl e aintiny | i e o pind] [l narg@ i
Tetrachloroethene 5

1,1,1-Trichloroethane 200

1,1,2-Trichlaraethane 5

Trichloroethens 5

Freon-113 1200 H

Vinyl Chlaride 0.5 i< 14 1 1.9 3 : ;
Total Halogenated Hydrocarbons 156.6 317.9 108.5 60.2 97.2 1082.8 165.0 53.9

[Total Goncentration of YOCs | 1566 | 317 [ 0.3 | 1085 [ 602 | oa7.z2 |[ 14408 | 1650 || | 53.9 |1

MCL = Maximum contaminant level for drinking water
All analyses by LBNL EML unless oiherwise noted

: “-] = Less than Quanlitation Limit
Analysis by BC Laboratories

Aread Drain VOCs
9/18/00



Table A4.6-5 (Cont'd)
Sampling Results from Subdrains, Catch Basins, Drainlines, and Weepholes - Bevalac Area

Volatile Organic Compounds - EPA Method 8260
(Concentrations in pg/L)

Firetrail Waeephole SW of
B51 N Cooling Towar Weepholes Weephole W16 B5i1L
Constituent MCL Apr-o5* | May 4 'a5*+ {May 12 'o5*t1] May-95* (D) Feb-00 Feb-00
Aromatic and Non-Halogenated Hydrocarbons
Banzense 1 .
n-Butylbenzens
sec-Bulylbenzene
ter-Butylbenzene
Chlorobenzene
Ethylbenzene 700
Isopropylbenzene
p-Isoprapyitoluene
Methyl tert-Butyl Ether
Naphthalene
n-Propylbenzene
Toluens 150
1,2,4-Trichlorobanzena 70
1,2, 4-Trimethylbenzene
1,3,5-Trimethylbenzens
Xylenss, total 1780
Total Aromatic Mydrocarbons
Halogenated Non-Aromatic Hydrocarbons
Bromodichiorocmethane
Carbon Tetrachloride 0.5
Chioroform 100
Chlarosthans
1,1-Dichloroethane 5
1,2-Dichlaroethane 0.5
1,1-Dichlaroethene 6
cis-1,2-Dichlorosthense 5]
trans-1,2-Dichloroethene 10
Methylene Chloride 5
1.1.1,2-Tetrachloroethane
Tatrachlorcethens 5
1,1,1-Trichloroathane 200
1,1,2-Trichloroethane 5
Trichloroethene 5
Freon-113 1200
Vinyl Chloride 0.5 0.5, : L
Total Halogenated Hydrocarbons 26.42 9.57 ! 22.0

26.42

I I

9.3 ]

9.57 | 23.0

I

]

ITutal Cancentration of VOCs |

MCL = Maximum contaminant tevel for drinking water
All analysas by LBNL EML unless otherwise noted

+Taken from end of drainage channel that coliects weephote waler
1tTaken from second drainage channel

2 = Less than Quantitation Limit

= Not analyzed

* = Analysis by BC Laboratories
{D) = Duplicate sample

Arzad Drain VOCs

- 9/18/00



Table A4.6-6
Water Sampling Results from Drains - Bevalac Area

'Metals”
{Concentrations in pg/L}
Sb As Ba Be | Cd Cr |[Cr6| Co Cu Pb Hyg Mo Ni Se Ag Ti v Zn
MCL:| & 50 | 1000| 4 5 50 NS [1000 (a)[15 {b)| 2 NS | 100 50 [100 (a) 2 NS [5000 (a)
LOCATION LAB| DATE

B51 Spring Drain BC | Nov-9B 3.3

BC | Dec-98 4
B51 Cooling Tower Drain BC | Nov-98 L2

BC | Dec-98 4

MCL: Maximum contaminant level for drinking water {determined by California DTSC)

{BC) = Analysis by BC Laboratories

{(a): secondary MCL
{b): action level
NS: Not Specified

= Not detected above reporting limit (reporting limit shown)

= Not analyzed

Aread MiscWataer Metals

6/20/00




Table A4.6-7

Sediment Sampling Results - North Fork Strawberry Creek

Organics, PCBs and Fuels
(Concentrations in mg/kg)

Location

Sample D

Date Lab PCBs

TPH-Gas TPH-Diesel

North Fork Strawberry Creek
(at LBNL Boundary Line)

SSBC-1/2A-0.44#

SSBC-3/4A-0.5

Apr-93 | Q |iiiiND

49+

Toluene 0.013

SS5-NFStraw-96-1A-0

S5-NFStraw-96-2A-0

S58-NFStraw-96-3A-0

SS-NFStraw-96-4A-0

S5-NFStraw-96-5A-0

Aug-96 | BC

S5-NFStraw-98-1-0

S55-NFStraw-98-2-0

S8-NFStraw-98-3-0

Jan-88 { BC

BC = Analysis by BC Laboratories

G = Analysis by Quanteq

# - sample collected at erosion control basin

* = Qil detected

= Not delected above reporting limit (reporting limit shown}

Not analyzed

= Not detected above reporting limit {reporting limit varies with analyte)

Area@ sediment vocs
. 8/19/00




Table A4.6-8
Sediment Sampling Results - North Fork Strawberry Creek

Metals

(Concentrations in mg/kg)

Location Sample ID Date Ba Cr {Cr6| Co| Cu | Pb Mo v Zn

ECB  |SSBC-1/2A-0.4 Apr-93 140 | 59 8.91 47 [ 180 0.8 28 | 160
BL  |SSBC-3/4A-0.5/0.8 Apr-93 79 | 45 11| 40 | 53 { 0.6 {<0.6 35 | 160

ECB |SS-ERBAS-N-L-1-0 Jan-95 >

ECB |SS-ERBAS-N-U-1-0

ECB |SS-ERBAS-5-U-1-0

ECB |SS-ERBAS-S-L-1-0

ECB |SS-ERBAS-8-U-2-0 Jul-95 334 36 28 26 31 [ 130

ECB |SS-ERBAS-S-U-3-0 93 42 38 29 32 | 259

ECB |SS-ERBAS-S-U-4-0 52 33 55 27 29 | 182

ECB |SS-ERBAS-8-U-5-0 47 79 |= 216 5| 27 32 | 314
BL |SS-Nfstraw-96-1A-0 Aug-96 98 | 129 7.1 19 105 37 | 109
BL  |SS-Nistraw-96-24-0 83 43 8.7 | 30 : 53 | 108
BL |SS-Nfstraw-98-3A-0 1300 21 i3 | 44 181 48 | 148
BL S55-Nfstraw-96-4A-0 78 31 18 20 37 | 115
BL |SS-Nfstraw-96-5A-0 81 29 26 22 49 | 144
BL |SS-NFStraw-FL-99-1-0 Jul-89

ECB |55-NFStraw-BSN-89-1-0

BL = North Fork Strawberry Creek at LBNL Boundary Line
ECB = North Fork Strawberry Creek at Erosion Control Basin

BC = Analysis by BC Laboeratories
Q = Analysis by Quanieq

4| = Not detected above quantitation limit
= Not analyzed

Area189 Sediment Metals
9/19/00
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