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SECTION A3.1
INTRODUCTION

This appendix to the Group 6 Resource Conservation Recovery Act (RCRA) Facility
Investigation (RFI) Report presents results and recommendations for the investigation
conducted at the Sodium Reactor Experiment (SRE) RFI Site (Area IV Areas of Concern
[AOCs]) at the Santa Susana Field Laboratory (SSFL). The SRE RFI site is comprised of
two AOCs, the SRE complex and the Building 003 Leach Field (SAIC, 1994; MWH, 2004).
The RCRA Corrective Action Program at the SSFL is being conducted under the oversight of
the California Environmental Protection Agency, Department of Toxic Substances Control
(DTSC).

The SRE RFI Site is one of four RFI Sites included in the Group 6 RFI Report area. A RFI
Site is an area that includes a Solid Waste Management Unit(s) (SWMU(s)), and or AOC(s)
and some adjacent land for the purpose of characterization. The location of SRE RFI Site
within the SSFL and Group 6 area is shown on Figure A3.1-1. The other three sites are the
New Conservation Yard (NCY — SWMU 7.8), Old Conservation Yard (OCY — SWMU 7.4),
and Building 064 Leach field (Area IV AOC). The SRE RFI Site is located near the northern
boundary of SSFL Area IV, with undeveloped land located to the north.

The SRE was designed by Atomics International (Al), a division of Rockwell International
(Rockwell — a predecessor company of The Boeing Company [Boeing]) as part of a program
with the Atomic Energy Commission (AEC) to develop a sodium-cooled, thermal nuclear
power reactor for civilian application (Rockwell, 1983). The AEC was a former federal
agency which split in 1974 into the Nuclear Regulatory Commission (NRC) and the Energy
Research and Development Agency (ERDA). Several years later ERDA was renamed the
United States Department of Energy (DOE).

The SSFL RFI was conducted to characterize the presence of SSFL-operation-related
chemicals in environmental media, estimate risks to human health and the environment (i.e.,
the ecosystem), gather data for the next phase of RCRA Corrective Action, the Corrective
Measures Study (CMS), and identify areas for additional work. The SRE RFI Site
characterization presented in this appendix comprises data for the SSFL Surficial Media
Operable Unit (Surficial OU) and Chatsworth Formation Operable Unit (CFOU). The SRE
RFI Site characterization presented in this appendix includes investigation data from both
«O}grable Units (OUs) discussed together.
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The Surficial OU includes soil, sediment, surface water, air, biota, and near-surface
groundwater (NSGW) at the SSFL. NSGW is defined as groundwater occurring within
alluvium or weathered bedrock of the Chatsworth formation. Vadose zone bedrock and
deeper groundwater that occurs within unweathered Chatsworth formation bedrock is defined
as the CFOU. Further details regarding NSGW and CFOU groundwater are presented in
Appendix B of this Group 6 RFI Report. A summary of the human health risk assessment
(HRA) and ecological risk assessment (ERA) results are presented in Section A3.4 of this
appendix. Appendix C presents the details of the risk evaluation of chemicals present in both
the Surficial OU and the CFOU. Potential exposures and risks from both OUs are integrated
in the HRA and ERA results.

This SRE RFI Site Appendix provides detailed data and evaluation pertaining to the SRE RFI
Site, which includes all relevant information needed to evaluate the completeness of
characterization, risk assessment results, and site recommendations. This information is
presented in sections organized as follows:

e Section A3.2 - Site history, chemical use, and existing conditions.

e Section A3.3 — Nature and extent of chemical impacts.

e Section A3.4 - HRA and ERA findings summary.

e Section A3.5 - Corrective Measures Study (CMS) recommendations.

e Section A3.6 — References cited.

Site-specific additional information is provided in the following attachments:

e Attachment A3-1 — Site-specific regulatory agency documents and correspondence.

e Attachment A3-2 — Subsurface investigation (utility clearance and soil boring and
trench logs).

e Attachment A3-3 — Laboratory analytical data, data validation, and data quality
reports.

Information regarding characterization for the SRE RFI Site is provided in the following
figures and tables:

e Figure A3.1-1: Presents the location of the SRE RFI Site within the SSFL and the
Group 6 reporting area.
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e Figure A3.2-1: Presents a view of the SRE RFI Site, showing known and potential
chemical use areas, soil sampling locations, and nearby monitoring wells.

e Table A3.3-2A and Figures A3.3-1 through A3.3-5: Present characterization details
for all soil sampling at the SRE RFI Site. Soil sampling results are shown on the five
maps and correlate with appropriate sections of Table A3.3-2A.

e Table A3.3-2B: Presents a summary of groundwater characterization.

Information regarding Group 6 area-wide conditions, transport and fate of chemicals between
RFI sites, and other evaluations of area-wide issues are contained in this Group 6 RFI Report,
and appendices. Pertinent appendices to this Group 6 RFI Report are:

e Appendix B: Presents information regarding groundwater conditions in the Group 6
reporting area, including the SRE RFI Site. Information includes groundwater
occurrence and quality, chemical transport, data set representativeness, and
supporting data (monitoring results, time-series plots, and hydrographs), as well as an
evaluation of naturally occurring constituents.

e Appendix C: Presents risk assessment information including a description of any
methodology variances from the Standardized Risk Assessment Methodology
(SRAM) Work Plan, risk calculations, result tables, and all transport and fate
modeling (except groundwater).

e Appendix D: Presents the Soil Background Report Addendum. This addendum
report provides the results and interpretation of soil and ash samples collected from
background sample locations and analyzed for fire-related chemicals after the
September 2005 Topanga Fire.

Information presented in this SRE RFI report is also supplemented by background documents
that contain information about site and facility background, Surficial OU Program
background, and methodologies/procedures. These reports are inclusive of previous
documents including the Current Conditions Report (ICF, 1993) and the RCRA Facility
Assessment (RFA) Report (SAIC, 1994). Other reports include:

e RFI Program Report (MWH, 2004) — This report contains:

- A general description of the SSFL facility, including an operational history,
physical setting information, and regulatory programs and oversight.

- A summary of the RCRA Corrective Action Program being conducted at the SSFL
and a description of the OUs.

- A comprehensive description of the Surficial OU field sampling program,
including overall sampling scope, sampling methods and subcontractors used, and
protocol followed.
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- Details of the analytical program for the Surficial OU RFI, including laboratories
used, data validation findings, and Data Quality Assessment findings.

- Programmatic key decision points or significant issues that influenced sampling,
laboratory procedures, methodologies, or step-out requirements.

e Surficial OU SRAM Work Plan, Revision 2 (MWH, 2005b) — This report contains:
- Procedures for completing HRAs and ERAs.
- Background soil concentrations and groundwater comparison concentrations.
- A biological conditions report for the SSFL.

e RFI Work Plan Addendum and Amendments (Ogden, 1996; 2000a and b) — These
reports contain:

- Sampling procedures and rationale.
- RFI site descriptions and operational history.

e Near-Surface Groundwater Characterization Report (MWH, 2003b) — This report
contains:

- Nature and extent of near-surface groundwater at the SSFL.

- Distribution, transport, and fate of trichloroethene (TCE) and other chemicals of
concern, and the relationship of NSGW to CFOU groundwater.

e CFOU Characterization Reports (Montgomery Watson, 2000a; MWH, 2002 and
2003a) — These reports contain:

- Geologic framework at the SSFL and hydrogeologic conditions of both NSGW
and CFOU groundwater.

- Transport and fate of TCE, and the occurrence and transport of other chemicals of
concern in the CFOU.
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SECTION A3.2
SITE HISTORY, CHEMICAL USE, AND EXISTING CONDITIONS

The SRE RFI Site is approximately 9 acres and is located in the northeastern portion of Area
IV at the SSFL. The site location within the SSFL is shown on Figure A3.1-1. This figure
also shows the Group 6 Reporting Area Boundary. Figure A3.2-1 shows the site layout and
the relationship between chemical use areas and soil sample locations. The figure also shows
the locations of surficial cross sections across the site.

The SRE RFI Site watershed was initially identified as SWMU 7.13 in the RCRA Facility
Assessment (RFA) and the Building 003 Leach Field as an Area IV AOC (SAIC, 1994). The
SRE “Complex” was later added to the RFI as an Area IV AOC at the request of Boeing in
1998 (DTSC, 1998). Based on site walks, reviews of historical aerial photos and facility
maps, and interviews with site personnel conducted during the RFI, the AOC was expanded
to the east and north to include the known and potential chemical use areas shown on Figure
A3.2-1.

SWMU 7.13, the SRE watershed, was included in the RFA based on radiologic data
collected in 1992/1993 (SAIC, 1994). Since the RFI assesses chemical, not radiologic,
constituents, SWMU 7.13 is not considered part of the SRE RFI Site. However, this area is
included in the overall SRE RFI Site evaluation as described in this report, in consideration
of potential transport of chemicals from SRE site operations.

A3.2.1 Site History and Chemical Use

A summary of the site chronology, description of operations, and investigation activities for
the SRE RFI Site is presented below. Facility correspondence, demolition and
decommissioning reports, investigation reports, waste disposal records, maps, drawings,
photographs, and personnel interviews were reviewed and evaluated to compile the site
history information presented below as cited in references to this document. Primary sources
of information include the RCRA Facility Assessment (RFA) (SAIC, 1994), the Current
Conditions Report (ICF, 1993), the RFI Work Plan Addendum (Ogden, 1996), the DOE
Historical Site Assessment (Sapere, 2005), the Sodium Reactor Decommissioning Final
Report (Rockwell, 1983), the SRE Activity Requirement No. 27 (Rockwell, 1977), and leach
field removal records (Boeing, 2001b and 2001d), and interviews with site personnel (Lenox,
2000b; Trippeda, 2006b).
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1955 - 1957

Construction of the SRE complex, including the earthen dam for the SRE
Pond (Structure 773) began April 1955 and was completed February 1957
(Rockwell, 1983).

1957 - 1964

The SRE operated as a high-temperature, sodium-cooled, graphite moderated
nuclear reactor between April 1957 and ceased in February 1964. The main
reactor was contained in Building 143. The facility supplied power to a
Southern California Edison (SCE) Power Plant east of Building 143. The SRE
retention pond down-gradient from Building 143 was used to contain runoff or
liquid waste discharge from SRE operations. The earthen retention dam was
damaged by storm water flow during winter 1958 and rebuilt, with a 1.5-foot-
diameter valved outlet pipe added. A 6-foot-diameter overflow pipe and a
sump pump (the sump was located at the confluence of the concrete influent
channels) were added in 1959 (Rockwell, 1977) to re-direct water for
discharge to surface water ponds inside the SSFL. The water was piped to the
Old Conservation Yard area, where it entered a surface drainage that flowed to
the Silvernale Reservoir (surface water flow and intrasite relationships are also
described in Section 2 of the Group 6 RFI Report).

1959 - 1964

In July 1959, a depletion in coolant flow resulted in overheating and damaging
the fuel elements in the reactor core. Mixed fission products were released
and contained in the primary sodium system. Recently, it was calculated that
28 curies of Kr-85 and Xe-133 (noble gases) were released to the environment
(Sapere, 2005). The reactor in Building 143 was shut down for repair from
July 1959 to September 1960. In 1964, liquid waste was released from below
ground storage tanks (installed near the edge of the hillside north of Building
143) to the SRE retention pond. It was determined that the water released was
contaminated with approximately 58 microcuries (UCi) of irradiated corrosion
products, containing cobalt 60 (Rockwell, 1977; Sapere 2005).

1965 - 1967

SRE sodium systems were operated in preparation for the SRE Power
Expansion Program from May 1965 until September 1967, at which time the
primary sodium system was shut down and the sodium was drained into the
primary fill tank (Structure 753, subsurface); the secondary sodium was
drained into drums (Rockwell, 1983).

1967 — 1968

A plan for the deactivation of the SRE was approved by the AEC in early
1967, and deactivation activities were completed in 1968 (Rockwell, 1983).

1974 - 1983

Building 143 was decontaminated. Decommissioning planning began in 1974,
and demolition of interior features of Buildings 003 and 143 began in 1977
and continued through 1981. A radiological survey of the site identified
several areas of residual contamination requiring removal of soil and pond
sediment (Rockwell, 1983). Site repair activities and packaging and transport
of demolition waste material continued through 1983. Building excavations
during decommissioning activities were backfilled with clean soils and
concrete rubble removed during the excavation activities, or purchased from
an offsite land development project (Rockwell, 1983). There is no record
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whether the pond excavation area was backfilled.

During demolition activities at the Former Steam Power Plant, pipe cutting
activities released a small amount of mercury to the ground surface and
attempts were made to clean it up (Lenox, 2000b).  As noted in the
decommissioning report, mercury was contained in the annular space of the
double-walled piping used in the heat exchanger of the Power Plant
(Rockwell, 1983).

Also, SRE personnel recollect that solvents were discharged to the ground
north of the “box shop” at Building 143, although the specific time frame or
amount was not noted (Building 163) (Lenox, 2000b).

1985

The DOE released the SRE facility and surrounding area for unrestricted use
(DOE, 1985; Attachment A3-1).

1992 - 1998

Building 163 and the storage yard to the north were used as an accumulation
area for 90-day hazardous wastes generated from the SSFL. The hazardous
waste accumulation area was located on concrete, in a concrete bermed and
covered area. Containers were placed within secondary containment features.
No spills were associated or documented during these operations.

1994

The underground storage tank (UST), UT-27, was removed under VCEHD
oversight and was approved for closure in 1994 (VCEHD, 1994; Attachment
A3-1).

1999

UT-74 was removed under VCEHD oversight and approved for closure in
2001 (VCEHD, 1999, Attachment A3-1).

1999 - 2000

Remaining building structures were removed from site. Some building
support structures were left embedded in bedrock east of Building 143
(Venable, 2006). During this period the Building 003 Leach Field and septic
tank were removed (Boeing, 2001b). Chemical waste characterization results
from this activity indicated elevated concentrations of polychlorinated
biphenyls (PCBs) (up to 2,574 ug/kg), and several metal concentrations above
background (barium, cadmium, copper, lead, mercury, silver, molybdenum,
and zinc). Of these, detected concentrations of silver and mercury were most
notable (up to 22.4 mg/kg and 21.5 mg/kg respectively) (Boeing 2001d). Also
noteworthy was that hexavalent chromium was detected in the metals extract
analysis (STLC, up to 0.58 mg/L). Following demolition activities, site
inspection indicated a small area of oil-stained soil area near Building 003.

2001

UT-74 was removed under VCEHD oversight and approved for closure in
2001 (VCEHD, 2001). Also, radiological surveys were completed near the
mercury-release area at the Former Steam Power Plant, and along the drainage
ditch north and east of Building 143. Low levels of cesium 137 were detected
in soil above background but below DOE or DHS release criteria in two small
areas along the drainage ditch north and west of Building 143 (Boeing,
2001a). Two small areas were subsequently excavated (approximately 390
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cubic yards of soil were removed). Chemical waste characterization results
from this activity indicated concentrations cadmium (up to 6.57 mg/kg),
copper (up to 50.4 mg/kg), and zinc (up to 361 mg/kg) were present above
background (Boeing, 2001c).

Additional SRE RFI Site information is provided in the following tables:

e Building inventory — Table A3.2-1
e Fuel and solvent storage tank inventory — Table A3.2-2
e Transformer inventory — Table A3.2-3

e Documented chemical use — Table A3.2-4

Chemical use areas at the SRE RFI Site are shown on Figure A3.2-1 and described in detail
in Section A3.3. The fourteen chemical use areas at the site include the following (Chemical
Use Area numbers):

e The Toluene Process Area and Tetralin Heat Exchanger located north of Building 143
(1).

e The former Sodium Components Cleaning Area located in the southeastern region of
the SRE Area (2).

e The former Southern California Edison Steam Power Plant located east of Building
143 (3).

e Three previously removed underground storage tanks (4, 5, and 6).

e The Building 003 Leach Field (7).

e Three transformer areas (8, 9, and 10)

e An area of visible oil staining discovered near the Building 003 excavation (11)
e The lined SRE Pond Influent Channels (12)

e An area near an abandoned industrial dry well (13)

e The SRE Pond (14)

In addition to known areas of chemical use, samples were collected to assess conditions in
the drainage downslope from the SRE Pond, the SRE Discharge Pipeline, and the entire area
as a potential chemical use area. The SRE Discharge Pipeline begins as an aboveground
pipeline in the SRE RFI Site and discharges at the OCY RFI Site, and is evaluated as a part

@ Mw H A3.2-4 Group 6 Report



Group 6 RFI Report
Appendix A3 — Sodium Reactor Experiment (Area IV AOCs) September 2006

of the OCY RFI Site investigation. Information on these additional areas is provided in
Section A3.3.

A3.2.2 Site Conditions

General Conditions and Topography

The SRE RFI Site is located at the northern extent of Burro Flats within Area IV. This part
of the SSFL consists of a broad, generally flat plain with occasional relief associated with
rock outcrops. The main, western portion of the SRE RFI Site is a topographically flat,
gently northeast-sloping area bordered by steep sandstone outcrops to the northwest and
southeast. To the west of this graded area is a steep, northeast-facing slope. Similarly, the
southwest portion of the site around former Building 003 is a flat, graded area surrounded by
sandstone outcrops that gently slope to the northeast toward SRE Pond. The pond area is a
topographic depression in the northeastern portion of the site.

Surface elevations at the SRE RFI Site range from a minimum of 1,815 feet above mean sea
level (MSL) at the SRE Pond to a maximum of 1,920 feet MSL at the outcrop along the
northern portion of the site. The elevation of the graded, flat portion of the site is
approximately 1,845 feet MSL. Two geologic cross-sections, one oriented east-west (SRE
Cross Section A-A’), and one oriented north-south (SRE Cross Section B-B’) through the
middle of the SRE RFI Site are shown on Figures A3.2-2A and A3.2-2B. Cross-section
locations can be seen on Figure A3.2-1.

Minor changes in topography have occurred during the course of the RFI fieldwork (1996 to
present). The asphalt and concrete surfaces at former Building 040 were removed in 1977,
however, no grading activities that would have significantly altered the surface topography
have occurred to date. Prior to 2000, surface conditions at SRE included level, paved asphalt
areas surrounding the buildings. The SRE RFI Site is currently inactive, vacant, and with the
exception of drainage features and the SRE Pond (earthen retention dam, concrete influent
channels, sump pumps, and pipeline), all structures associated with the reactor and steam
generator operations have been removed. The asphalt surface cover around former Buildings
003 and 143 was removed in 1999 and 2000. Portions of concrete foundations for Building
724 and the cooling towers are still in place. Erosion control measures have been
implemented in the area east of Building 143 and along the drainage below the SRE Pond
(MWH, 2006).
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Geology
The site is situated on the Upper Burro Flats Member of the Chatsworth formation (MWH,

2002). The Upper Chatsworth formation is a series of interbedded sandstone and shale units
that generally strike North 70 degrees East and dip 25 degrees Northwest. The Upper Burro
Flats Member is comprised of fine to medium-grained sandstone. The “Lot Bed” is a thin
shale unit that occurs at the site within the Upper Burro Flats Member west of the former
aboveground storage tank earthen berms. Figure 2-5 of the Group 6 RFI Report shows the
geologic units represented within the site. The ELV Member occurs between the Upper and
Lower Burro Flats Members, and is comprised of thinly interbedded, fine-grained sandstone,
siltstone, and shale.

Soils

At the SRE RFI Site, soils consist primarily of the weathered products of Chatsworth
formation bedrock, and colluvium with fill soils comprised mostly of silty sand to sandy silt.
The SRE Pond contains sediment washed down from the surrounding areas, and consists of
sandy silt, silty sand, and organic silt. Based on soil boring logs (Attachment A3-2),
thickness of alluvium fill ranges from less than 1-foot to approximately 27 feet (Soil VVapor
Probe SRSV11) in the former Southern California Edison complex west of the SRE Pond.

Groundwater

Groundwater occurs at and near the SRE RFI Site in monitoring wells completed within the
CFOU. Details of the groundwater system and monitoring network in RFI Group 6
(including the SRE RFI Site) are presented in the Group 6 RFI Report, Appendix B. In that
appendix, Figure B-1 shows wells and piezometers that are used to monitor groundwater at
and near the SRE RFI Site. The site sits above an elongated regional groundwater high, with
groundwater flow away from the site generally to the north and east. The local gradient is
steepest north of the site, following the surface topography.

Figure A3.2-1 shows the wells and piezometers that monitor near-surface groundwater
(NSGW) at the SRE RFI Site. NSGW occurrence is monitored to the west of the SRE RFI
Site by Well RS-25, screened to 13.5 feet below ground surface (bgs). Groundwater occurs
in this well at depths ranging from approximately 10 feet bgs to more than 13.5 feet bgs. No
other NSGW wells are present at the site.
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CFOU groundwater is monitored at the SRE RFI Site by Wells RD-18, RD-85, and RD-86.
RD-85 and RD-86 are cased from O to 20 feet bgs, and are open borehole from
approximately 20 to 90 feet bgs and 20 to 80 feet bgs, respectively. These wells contain
groundwater representative of conditions beneath the flat area and downslope towards the
SRE Pond and Building 003 Leach Field. Groundwater occurs in these wells at depths
ranging from approximately 27 feet bgs to approximately 58.5 feet bgs. Well RD-18 is cased
to approximately 30 feet bgs, is an open borehole from approximately 30 to 240 feet bgs, and
contains groundwater representative of conditions beneath the eastern portion of the SRE RFI
Site near the Former Sodium Components Cleaning Area. Groundwater occurs in this well at
depths ranging from approximately 63 feet bgs to approximately 95 feet bgs. Figure B-4 in
Appendix B of this Group 6 RFI Report shows CFOU groundwater levels and potentiometric
contours.

Seeps and Springs
There are no seeps or springs present at the SRE RFI Site.

Surface Water

Surface water flow at the SRE site is shown on Figure 2-7B of the Group 6 RFI Report.
Surface water from the former developed portions of the SRE RFI Site is monitored at
National Pollutant Discharge Elimination System (NPDES) Outfall 004. Surface water at the
site generally flows from west to east (Figure A3.2-1). Surface water from the flat western
area flows to the SRE Pond (Chemical Use Area 14) by: two concrete lined surface channels;
a natural unlined swale running along the edge of the sandstone outcrop north of the SRE
Complex; and surface sheet flow along the concrete, asphalt, and gravel roadways at the site.
A local surface water divide is present at the Sodium Component Cleaning Area (Chemical
Use Area 2) in the eastern portion of the site. Surface water flowing from the Sodium
Cleaning Pad (Area 723) flows northward as sheet flow and in an unlined drainage into the
SRE Pond. Surface water runoff from the area near former Building 724 flows eastward in a
natural, unlined swale incised into the sandstone bedrock, bypassing the SRE Pond
(Chemical Use Area 14) and draining into the downslope drainage. Surface water flow
continues northeastward along this drainage off site to the north, ultimately discharging into
Arroyo Simi (see this Group 6 RFI Report, Section 2).

Biology
Biological conditions at the SRE RFI Site, including vegetation types and sensitive species,

are shown on Figure 2-12 in the Group 6 RFI Report. Sage scrub is present throughout the
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site. The flat portion of the site consists of ruderal habitat surrounded by sage scrub. The
southwestern portion of the site (Near Building 003) consists of developed land surrounded
by sage scrub. The central portion of the site leading down from the flat area to the SRE
Pond is occupied by coast live oak woodland species. The upper-most dry portion of the
SRE Pond is occupied by southern willow scrub and mule fat scrub; freshwater marsh plants
occupy the lower wetter portion of the pond. Sage scrub chapparal begins at the eastern end
of the SRE Pond and continues as the dominant plant species eastward down into the
downstream drainage.

During the September/October 2005 Topanga Fire, much of the vegetation at the SRE RFI
Site was burned and significant ash deposited, especially in drainages. In areas with limited
vegetation (e.g., rock outcrops) effects of the fire were minimal. Areas with more vegetation
(e.g., trees and chaparral), including the surface water drainage, were impacted significantly
by burning and deposition of ash.

At the time of this report, the plant community at the SRE RFI Site is in a transitional state,
where early post-fire plant species are growing. It is expected that the plant community will
continue to grow and transition until a more stable plant community is established. This final
community may or may not be the same as was present at the time of the fire, due to the
aggressiveness of some non-native species, i.e., grasslands.
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SECTION A3.3
NATURE AND EXTENT OF CHEMICAL IMPACTS

This section describes the data used to define the nature and extent of chemical impacts to
environmental media at the SRE RFI Site. The presentation includes sampling objectives,
scope, key decision points related to characterization activities, and findings.

Transport and fate evaluations are discussed in:

e Group 6 RFI Report, Section 5 — Potential migration via surface water flow.

e Group 6 RFI Report, Appendix B, Groundwater — Potential migration from soil to
groundwater, groundwater migration.

e Group 6 RFI Report, Appendix C, Risk Assessment — Potential volatile organic
compound (VOC) migration from groundwater to soil, soil to indoor air.

A3.3.1 Sampling Objectives

The purpose of collecting soil and sediment samples was to characterize the extent of
potential chemical impacts at the SRE RFI Site. The process of selecting sampling locations,
depths, and analytical methods considered the following objectives:

e Defining the lateral and vertical extent of chemical impacts.

e Defining potential chemical gradients.

e Obtaining sufficient data for the risk assessment.

¢ Obtaining sufficient data to estimate CMS soil volumes within a factor of 10.

To achieve these objectives, soil sampling was conducted as described in the RFI Work Plan
Addendum (Ogden, 1996), or as directed by DTSC during the RFI field program. Additional
sampling was also performed to achieve the objectives outlined above, considering:
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e Additional information regarding site use and observed site conditions.
e Site sampling results and data trends.

e Knowledge of chemical properties (e.g. mobility, volatility, association with other
chemicals, etc.).

e SSFL metals and dioxin background concentrations.

e SSFL SRAM-based screening concentrations for human health and ecological
receptors.

e Risk assessment results and knowledge of areas recommended to require further
evaluation during the CMS.

Groundwater has been sampled to meet site-wide routine monitoring requirements and
additional characterization objectives according to regulatory agency-approved work plans
(see below). Based on detected RFI Site chemicals, chemical distribution, and site
conditions, additional groundwater sampling and analysis was also conducted to complete
characterization of individual RFI Sites and provide data sufficient for risk assessment.
Groundwater sampling was conducted as described in the Sampling Analysis Plans (GRC,
1995a and b) and the Shallow Zone Groundwater Investigation Work Plan (Ogden, 2000b).

A3.3.2 Scope

A total of 160 soil matrix samples were collected between May 1990 and May 2006 to assess
potential impact associated with the chemical use areas at the SRE RFI Site. Sampling
locations and analytical suites were based on DTSC-approved work plans (ICF, 1993; Ogden
1996), sampling results from previous investigations, additional facility information from site
inspections, personnel interviews (Lenox 2000b; Trippeda 2006b; Venable 2006), waste
disposal characterization data (Boeing 2001c and d), historical and/or aerial photographs, and
DTSC site inspections and requests. Sampling schedules are presented in Tables A3.3-1A
through A3.3-1D.

CFOU groundwater has been sampled and analyzed at the SRE RFI Site according to
agency-approved work plans (GRC 1995a and b; Ogden, 2000b; H&A, 2004). Three
monitoring wells were used to characterize groundwater specifically at the SRE RFI Site
(RD-18, RD-85, and RD-86). As described in the risk assessment, groundwater-monitoring
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data from the entire Group 6 area is used to characterize some potential exposure routes to
human receptors. Groundwater characterization data for the SRE RFI Site are presented with
the entire Group 6 groundwater dataset in Appendix B of this Group 6 RFI Report.

Based on quality assurance (QA) review conducted on soil, soil vapor, sediment, and
piezometer sampling results, data have been deemed usable and meet RFI program
requirements as defined by DTSC-approved Quality Assurance Project Plans. The RFI QA
program included individual sample data validation; assessment of each laboratory’s
performance; and a qualitative review of the precision, accuracy, representativeness,
reliability, and completeness parameters for the datasets. Overall data quality is described in
the RFI Program Report (MWH, 2004). Site-specific data quality summaries for the NCY
RFI site are described by media in the sections below.

As an ongoing, additional QA measure, DTSC Hazardous Materials Laboratory (HML) is
performing an independent data validation of 5 to 10 percent of the surficial media analyses
performed for the RFI. This regulatory review includes evaluation of original electronic
instrument raw data. To date, the HML review has found that the data collected for the RFI
meet the project requirements (MWH, 2004).

Other sampled environmental matrices, i.e. routine groundwater and/or surface water, as
appropriate, have their own QA data reviews. These data are generally considered useable
for the RFI if they meet their respective program requirements, although there are additional
evaluations performed to assess historical trends and select representative data for use in the
RFI.

This report presents characterization results for all media sampled at the SRE RFI Site,
including:

e Soil vapor
e Soil matrix (including soil and pond/drainage sediment)
e Surface water

e Groundwater
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A3.3.3 Key Decision Points

DTSC has been an integral part of the decision-making process during the SSFL RFI
program. The SRE RFI Site was added to the RFI program in 1998, as requested by Boeing
and approved by DTSC (DTSC, 1998, Attachment A3-1). All SRE RFI Site chemical use
areas and potential chemical use areas were evaluated for sampling by DTSC in site visits
throughout the RFI process. DTSC also provided ongoing review during the SSFL RFI field
sampling, selected additional step-out sample locations, reviewed field sampling protocols,
and collected split samples.

Site-specific characterization decision points are listed below. These decision points
represent either assumptions upon which sampling was based, or decisions made during step-
out sampling or data evaluation. Programmatic decision points (those common to all RFI
Sites) are described and included in the RFI Program Report (MWH, 2004).

1) Areas where further assessment in the CMS is recommended were not characterized
beyond the need for the CMS.

2) The Tetralin Heat Exchanger was targeted for VOC and polychlorinated biphenyl
(PCB) sampling, because tetralin and toluene were used as coolants. In addition,
PCBs may have been present.

3) The Sodium Component Cleaning Area was targeted to assess potential metals and
potential hydrocarbons associated with the Hot Oil Bath and Steam Cleaning
operations at the site.

4) A sample was re-collected adjacent to the Sodium Component Cleaning Area Steam
Pad and analyzed for silver to address a high bias as discussed in the RFI Program
Report (MWH, 2004). NOTE: Silver analyzed by Ceimic Laboratories between June
and December 2000 was biased high due to instrumentation issues. Data were
qualified as estimated and are considered to have been reported at concentrations
above true values.

5) The former Steam Power Plant and the drainage leading to the SRE Pond were
targeted for mercury sampling after facility information indicated that mercury had
been spilled during power plant demolition activities (Lenox, 2000Db).

6) Facility construction in bedrock and demolition activities used explosives at the site
(SRE Video, DOE Public Meeting, September 2004). Energetic chemicals were not
targeted for RFI sampling because explosives for this type of activity are typically
used in small quantities and are consumed during detonation.
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7) Soil matrix samples were not collected at the former sites of underground storage
tanks during the RFI, because samples were collected under the Ventura County
Environmental Health Department (VCEHD) oversight, from beneath the tanks
during tank removal activities did not indicate presence of chemicals of concern. The
USTs were subsequently screened with soil vapor samples at representative locations
to verify that VOCs, if present, were present at lower concentrations than the
reporting limits achieved by the previous soil matrix samples.

8) Samples were collected and analyzed for PCBs at each of the Transformer Areas to
assess potential PCB impacts.

9) The oil stain area at Building 003 was added for sampling after it was discovered
during a post Building 003 demolition site walk. Samples were analyzed for
constituents potentially associated with petroleum hydrocarbons.

10) The SRE Pond influent channels were investigated to characterize potential up slope
sources for chemicals of concern present in the SRE Pond.

11) The former Industrial Dry Well was targeted for soil vapor VOC sampling after its
location was identified following review of site reports (Rockwell, 1977; GRC,
1992). Additional soil sampling in this area was not included because the well likely
had been constructed in bedrock.

12) Extensive sampling within the SRE Pond has been conducted to characterize and
assess the area. When the need for further CMS evaluation became evident based on
these data, further RFI characterization sampling was not conducted unless deemed
necessary for transport and fate analysis.

13) Samples were collected and analyzed from the drainage down slope from the SRE
Pond to assess extent of chemicals of concern detected in the pond that may have
migrated downstream.

14) The SRE discharge pipeline was inspected during the RFI by DTSC and additional
sampling not requested since a) the pipeline appeared to be in good condition, and b)
samples were collected at the discharge point at the OCY site.

15) Samples were collected and analyzed for dioxins, TPH, and PCBs in areas where
historical samples were not analyzed for these constituents to address data needs
identified during review of sampling results.

16) Samples were collected in locations of historical non-detects, because historical
analytical detection limits were greater than current background concentrations or
Risk Based Screening Levels (RBSLs). The recollected samples were analyzed to
detection limits less than or equal to current background concentrations or RBSLs.

17) Building 003 Leach Field sampling was conducted targeting standard RFI analytical
suites (MWH, 2004), and additional dioxin sampling was based on detected PAHSs in
those results to assess if site operations produced dioxins. Waste characterization
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data for the leach field/septic tank removal were obtained after RFI sampling was
completed; any uncertainty regarding potential PCBs concentrations will be
addressed in CMS.

18) A drainage ditch near and upstream of the mercury release area (chemical use Area
3c) was the site of sampling and soil removal to address elevated cesium 137. Waste
characterization data from the two excavations showed elevated concentrations
(compared to background) of copper cadmium, lead and zinc. Since this drainage is
contiguous with the mercury release area, it has been included in this CMS area (3-1),
so that uncertainty associated with these results can be addressed in the CMS
characterization.

A3.3.4  Soil Matrix and Soil Vapor Findings

All soil sampling results and characterization findings are presented in Table A3.3-2A. The
purpose of the table is to:
1. Present sampling results, including nature and extent.

2. Demonstrate that soil characterization is sufficient for the purposes of risk
assessment.

3. Indicate soil volumes requiring further evaluation during the CMS are defined
sufficiently to allow comparison of alternatives.

To achieve Goals 1 and 2, risk assessment results and CMS recommendations have been
used to evaluate the characterization completeness. Risk assessment results were also used to
guide delineation of areas recommended for further consideration in the CMS. This
approach is further discussed below.

Data quality summaries for the SRE RFI Site are provided in Tables A3.3-3A through A3.3-
3G.

A3.3.4.1 Soil Data Presentation

Relevant site information, sampling rationale, analytical results, and evaluation of results are
presented in Table A3.3-2A. A flow chart illustrating the table structure is presented below.
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Flow diagram illustrating Table A3.3-2A process

Reference numbers at the top of the illustration correspond to Table A3.3-2A columns and
text descriptions provided below. Sampling results have been organized by row for each
chemical use area category and chemical group subcategory:

Chemical use area map number (Figures A3.2-1, A3.3-1 through A3.3-5).

Includes relevant site history, site characteristics, and activities related to chemical

use.

Chemical group (dioxins, metals, etc.).

Sampling rationale and scope for each chemical group.

Sampling results provide sample identification numbers and other descriptions that
direct the reader’s attention to key locations on data maps (Figures A3.3-1 through

A3.3-5). Sample

results are compared to established SSFL background

concentrations (metals and dioxins only) and/or SSFL SRAM-based screening level'.
These screening levels are also displayed on Figures A3.3-1 through A3.3-5.

" The use of the SRAM-based screening levels for comparison purpose does not serve as a risk assessment.

These screening levels are not used to determine the significance of detected chemical concentrations or if a
chemical use area will be recommended for further consideration in the CMS, but only to provide the reader
another tool to evaluate the characterization data. The SRAM-based screening levels represent conservative
concentrations that pose a low level of risk. See Appendix C.
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- Summary of sampling results and determination if characterization of chemical
gradients in each group is sufficient for risk assessment:

e If risk assessment results indicated recommendation for further consideration in
the CMS, additional data were generally not collected within a chemical use area
unless further definition of CMS volumes was needed (see 7 below).

e If maximum concentrations do not pose risks that require further CMS
consideration, then determine if characterization is sufficient to define gradients
or to indicate a gradient does not exist.

7 Determination if nature and extent of chemicals is defined sufficiently to estimate soil
volumes (within a factor of 10) identified for further consideration in the CMS (if
needed).

A3.3.4.2 Soil Data Summary

As detailed in Table A3.3-2A, 14 potential chemical use areas (including the SRE Pond and
Influent Channels) were investigated at the SRE RFI Site. Additionally, the flat western and
southwestern portions of the site were screened by soil vapor sampling to assess the potential
for stored solvents to have impacted these areas. A summary of the chemical use areas and
important points for each is provided below.

Chemical Use Area 1 — Toluene Process Unit and Tetralin Heat Exchanger
VOCs and PCBs were analyzed in soils within the former area. One low concentration VOC
(1,1,2-trichlorotrifluoroethane) was found in the soil vapor sample. PCBs were not detected.

Chemical Use Area 2 — Former Sodium Components Cleaning Area

The area was screened for TPH, PCBs, and metals. Mercury was detected above background
in three samples up to 0.72 milligrams per kilogram (mg/kg), but was delineated by samples
that contained mercury at concentrations less than background concentrations both upslope
and downslope, and by nearby bedrock outcrops. Neither TPH nor PCBs were detected.

The Steam Cleaning Pad (Area 723) was only screened for metals. An initial sample
contained silver above background concentrations; however, a collocated sample was
recently collected and silver was not detected.
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Chemical Use Area 3 — Former Southern California Edison Steam Power Plant

This area was screened for VOCs, TPHs, PCBs, and metals in the flat area (or the former
Steam Plant area). The soil at the former transformer pad within the flat area was screened
for PCBs. The only metals analyzed within this area were mercury and hexavalent
chromium. Mercury was detected at concentrations greater than background throughout the
flat area, downslope, and in the drainage. Hexavalent chromium was not detected. The
highest concentrations of mercury (up to 35.5 mg/kg) were detected near the center of the
former Steam Power Plant, where a mercury-filled double walled pipe was cut during
decommissioning activities and mercury contacted the ground. Concentrations decrease
away from the location of the known source, and with depth. One low concentration was
found in the soil vapor sample 2.2 micrograms per liter (ug/L) of 1,1,2-trichlorofluoroethane.
TPH and PCBs were not detected.

The former cooling tower area was screened for metals, including hexavalent chromium.
Aluminum and boron were detected just slightly above background, while all other metals
were less than background concentrations. Hexavalent chromium was detected up to 0.21
mg/kg in a duplicate sample, but was not detected in the primary sample.

Chemical Use Areas 4, 5, and 6 — USTs UT-27, UT-71, and UT-74

All three UST areas were analyzed for VOCs in soil matrix and/or soil vapor; UT-71 and
UT-74 were also analyzed for TPHs; and UT-71 was also analyzed for lead, methyl-tert-
butylether, and benzene, toluene, ethylbenzene, and xylenes. All analytes were either not-
detected or were detected at concentrations less than RBSLs at all three chemical use areas.

Chemical Use Area 7 — Building 003 Leach Field

The area was screened for VOCs, SVOCs, TPHSs, dioxins, and metals. Trenches were dug
and collected samples were analyzed for SVOCs, TPH, and metals to assess the extent of the
Building 003 Leach Field. SVOC compounds were detected from two locations.
Benzo(a)pyrene was detected up to 15,000 micrograms per kilogram (ug/kg). Six metals
were detected above background, with the greatest concentrations in the center of the leach
field. These concentrations decreased laterally outward. VOCs, TPHSs, and dioxins were
either not detected, or were detected at concentrations less than their respective RBSLSs.
PCBs were not analyzed in samples collected from the leach field area.
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Chemical Use Areas 8, 9, and 10 — Transformer Area 683 and 693 and the Transformer Area
South of Building 003

The three transformer chemical use areas were screened for PCBs. PCBs were not detected
in Transformer Area 683. PCBs were detected in Transformer Area 693 (Aroclor 1260) and
the Transformer Area South of Building 003 (Aroclor 1254), in both a composite sample and
the corresponding individual samples that comprised the composited sample. Lateral step-
out samples indicated a decreasing trend away from each transformer area. The shallow
depth to bedrock prevented deeper samples from being collected.

Chemical Use Area 11 — Qil Stain at Building 003

The area was screened for VOCs, TPH, and PCBs at the surface stain and adjacent to the
stain at Building 003. Four VOCs were detected in soil vapor and soil matrix samples:
1,1,2-trichlorotrifluoroethane, 1-chlorohexane, 2-hexanone, and methylene chloride. TPH
and PCBs were detected at concentrations less than their respective RBSLs.

Chemical Use Area 12 — SRE Pond Influent Channels

The area was screened for VOCs, SVOCs, TPH, and metals in surface sediment in the lined
channels and in adjacent soils. The analytes were either not detected or were detected at
concentrations less than their respective RBSLSs.

Chemical Use Area 13 — Former Industrial Dry Well
The area was screened for VOCs and none were detected.

Chemical Use Area 14 — SRE Pond

The area was screened for VOCs, SVOCs, TPH, PCBs, dioxins, and metals in sediment
samples from the pond. The dioxin Toxic Equivalency Quotients (TEQ) and the other dioxin
congeners were detected above background concentrations. A list of the different dioxin
congeners are provided in the acronym list. Ten metals (cadmium, copper, lead, mercury,
zinc, barium, beryllium, chromium, silver, and vanadium) were detected above background
concentrations throughout the SRE Pond. VOCs, SVOCs, TPH, and PCBs were either not
detected, or were detected at a few locations at concentrations less than their respective
RBSLs.

Sediment samples in the natural unlined drainage down slope from the SRE Pond were
screened for VOCs, SVOCs, TPH, PCBs, dioxins, and metals. Dioxin TEQs were greater
than background concentrations and RBSLs in both samples taken. Other dioxin congeners
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were detected above background similarly to the dioxin TEQ. VOCs, SVOCs, TPH, PCBs,
and metals were either not detected, detected below background or RBSLs, and/or detected at
limited locations.

The potential contribution of the Topanga Fire to dioxins and metals concentrations in soil
have been considered for the characterization of the nature and extent of chemical impacts at
the SRE RFI Site. For SRE, 21 post-fire soil samples were analyzed for metals and five
samples were analyzed for dioxins. No post-fire samples were identified as affecting CMS
recommendations. However, dioxin sample SRBS65 was collected upstream of the pond and
had dioxin TEQs consistent with post fire soil and ash samples. The results from this sample
should be considered further in the CMS.

A3.3.5 Groundwater Findings
Groundwater occurrence and impacts at the SRE RFI Site are described below.
A3.3.5.1 Groundwater Data Presentation

Groundwater sampling results and characterization findings are summarized in Table
A3.3-2B. The purpose of the table is to:

e Summarize soil impacts as they potentially relate to groundwater impacts.

e Present groundwater sampling results.

e Demonstrate that groundwater characterization is sufficient for the purposes of risk
assessment including:

- That groundwater characterization is appropriate for detected site chemical
constituents.

- That site soil characterization is appropriate for detected groundwater chemical
constituents.

Similar to Table A3.3-2A, Table A3.3-2B describes groundwater data by chemical group
(metals, VOCs, SVOCs, etc.). Table A3.3-2B is organized as follows:

e Column 1 - Analytical Group
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e Column 2 — Site Soil Impacts

e Column 3 — Samples Collected and Analytes Monitored

e Column 4 — Constituents Detected in Groundwater Above Comparison Criteria
e Column 5 — Groundwater Concentrations Site-related

e Column 6 — Groundwater Characterized Sufficiently for Risk Assessment

A detailed compilation of groundwater data is provided in Appendix B of this Group 6 RFI
Report. The Groundwater Appendix contains a description of hydrogeologic conditions
(occurrence, water levels, recharge, yield, etc.), groundwater quality, and transport and fate.
These data include:

e Laboratory analytical results
e Hydrographs
e Time-series plots

e Cumulative distribution plots

A site-wide report on SSFL groundwater will be prepared as part of the RFI Program. This
report will comprehensively address across the site the same characterization and transport
and fate issues addressed in Appendix B.

A3.3.5.2 Groundwater Data Summary

A total of four metals (cobalt, copper, selenium, and thallium) were detected above
Groundwater Comparison Concentrations (GWCCSs) in samples collected from SRE RFI Site
monitoring wells and piezometers. Two of these (copper and thallium) are considered
potentially site related (Appendix B of this Group 6 RFI Report). Cobalt and selenium
concentrations were only slightly above GWCCs. Copper and thallium were three to
four times greater than GWCCs, and were detected up to four times background in soil
matrix samples collected from the Building 003 Leach Field and the SRE Pond, which both
serve as local groundwater recharge areas.

SVOCs were not detected in groundwater.
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VOCs were detected in groundwater, including TCE (up to 10ug/L), 1,2-dichloroethane (up
to 0.9 pg/L), and cis-1,2-dichloroethene (up to 51 pg/L). TCE and 1,2-dichloroethene were
detected in historical soil matrix samples collected at the SRE Pond, which serves as a local
groundwater recharge area.

PCBs were not analyzed in samples collected from the SRE RFI Site wells. Due to limited
potential of migration from soil to groundwater due to the large size of the chemical
compounds and their limited moblility, PCBs were analyzed in one well and one piezometer
adjacent to the highest PCB concentrations detected in Group 6 soils (RD-14 and PZ-114 at
the OCY RFI Site). PCBs were not detected in either groundwater sample (see Appendix B).

Dioxins were not analyzed in samples collected from the SRE RFI Site wells. Due to limited
potential of migration from soil to groundwater due to the large size of the chemical
compounds and their limited moblility, dioxins were analyzed in one well and one
piezometer adjacent to dioxin detects in Group 6 Soils (RD-14 and PZ-056 — see Appendix
B). Dioxins were not detected in RD-14, but were detected in a sample collected from PZ-
056. These detected concentrations in NSGW are considered related to naturally occurring
dioxins in the underlying shales, and are likely related to particulate material in the sample as
described further in Table A3.3-2B, and Appendix B.

A3.3.6 Surface Water Findings

Storm water runoff from the upper portion of the SRE RFI Site is monitored at the upper end
of the SRE Pond at NPDES Outfall 004. NPDES monitoring at this outfall has been
conducted since 1992. The presence of storm water at Outfall 004 varies depending on the
duration, frequency, and intensity of storms. Surface water flow is generally present for
short periods of time immediately following rain events during the winter months.
Analytical suites for the samples are those identified in the NPDES permit; and have varied
over time. In addition, one surface water sample was collected (BB19003W) in 1992 in the
drainage north of the site as part of an off site sampling study (McLaren/Hart, 1993). This
sample was analyzed for metals, VOCs, and SVOCs. These analytes were not detected.

A review of surface water sample results collected through 2005 from NPDES monitoring
location Outfall 004 indicates four different analytes have exceeded NPDES permit limits.
These analytes are: dioxins, copper, mercury, and pH (Boeing, 2005; Boeing 2006a, b and c).
For the NPDES program, dioxins are reported as TCDD TEQ); this term refers to the total
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equivalence of the seventeen 2,3,7,8 substituted dioxin and furan congeners (Boeing, 2006c).
It is calculated in the same manner as the soil TEQs reported for the RFI.

Dioxin TEQ concentrations exceeded the permit limit a total of 10 times, one time pre-
Topanga Fire and nine times post-Topanga Fire. The first time that the dioxins exceeded the
NPDES permit limit was in October 2004, following the Piru Fire in 2003 that approached
the northern portion of the SSFL and resulted in significant ash deposition in the northern
portion of the site. After this exceedance, dioxins were less than the permit limit in surface
water samples collected during storm events during October 2004 through April 2005. A
total of 11 samples were collected during this period, all with results less than the permit
limit. However, after the Topanga Fire in September 2005, dioxin results in surface water at
Outfall 004 increased and exceeded permit limits. From October 2005 to May 2006, dioxin
concentrations exceeded permit limits nine times. Concentrations generally decreased during
this period, but still varied considerably over four orders of magnitude during the first storm
season after the Topanga Fire (2005/2006) (Boeing, 2006b).

Copper concentrations exceeded the NPDES permit limit once in October 2004. Since this
single exceedance, 23 surface water samples (from October 2004 to May 2006) have not
contained copper at concentrations that exceeded permit limits. Thus, because of the isolated
nature of this occurrence, this single copper exceedance does not appear to be the result of
site operations.

Prior to 2001, surface water samples collected at Outfall 004 contained mercury. Because of
this, the soil investigation was expanded and the mercury soil source identified (Figure A3.3-
5). The area was covered with a tarp in the summer of 2001. Following tarping, only two
surface water samples at Outfall 004 have slightly exceeded the NPDES permit limit for
mercury. However, one of these samples were taken after the Topanga Fire, in which the
tarp was damaged, exposing the area to potential fire impacts.

In April 2003, the pH measured in Outfall 004 surface water was less than the permit limit
range. The pH has been within the permit-limit range since this occurrence.

As described in NPDES discharge monitoring reports submitted to the Regional Water
Quality Control Board (RWQCB) and DTSC, metals and dioxins are naturally-occurring
constituents in storm water runoff. Detections usually result from these constituents being
contained within or sorbed to soil particles (Flow Science, 2006). Elevated concentrations of

@ MWH A3.3-14 Group 6 Report



Group 6 RFI Report
Appendix A3 — Sodium Reactor Experiment (Area IV AOCs) September 2006

dioxins present in NPDES surface water samples at this outfall location are considered to be
related to the contribution of ash from fires that occurred within or nearby to the SRE site.
Soil dioxin sample data from upstream of the NPDES monitoring location, collected beneath
visible ash from the Topanga Fire, was at or below background levels (Figure A3.3-3), and
there are no historical operations at SRE that would have generated dioxins. Post fire soil and
ash data collected from undeveloped burn areas are provided for comparison in Appendix D
of the Group 6 RFI Report.
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SECTION A3.4

RISK ASSESSMENT FINDINGS SUMMARY

The following sections summarize the findings of the HRA and ERA performed for the SRE
RFI Site within the Group 6 RFI Report area. Details regarding how the HRA and ERA were
conducted are presented in the SRAM (MWH, 2005) and in Appendix C of this Group 6 RFI
Report.

A3.4.1  Key Decision Points

Site-specific key decision points for the HRA and ERA are listed below and described in
Appendix C. These are decisions made for the risk assessments based on site-specific
conditions, chemical characteristics, and assessment findings. Programmatic decision points
are described and included in the RFI Program Report (MWH, 2004). Site-specific key
decision points include:

1) Due to low yield (less than 200 gallons/day), the SRE RFI Site NSGW was not
considered for domestic use. CFOU groundwater was considered for domestic use.

2) Exposure Point Concentration (EPC) calculations were based on collected
characterization data, as follows:

e All groundwater EPCs were based on maximum levels detected at the SRE RFI
Site (for indirect pathway) or detected within the Group 6 area (direct pathway).

e A review of time series plots for chemical constituents, groundwater gradients,
and source areas indicates maximum concentrations detected during the last
consecutive 3 years conservatively represent potential future conditions for the
purpose of estimating future risks.

e Soil EPCs were based on maximum concentrations (either detected or the
detection limit if sufficient evidence that the chemical is present) unless there
were sufficient data to calculate a statistical upper bound estimate of the
concentration.

3) Large home range receptors were assumed to live only in source areas within the SRE
RFI Site. Risks for these receptors using home range adjusted exposures were
calculated for the purpose of comparing to the RFI Site only risks. Large home range
receptor cumulative risk across SSFL will be presented later in a Site-Wide Summary
Large Home Range Receptor Risk Assessment Report.
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A3.4.2 Human Heath Risk Assessment Findings

The receptors included in the human health risk assessment are the current worker and
potential trespasser and the future resident, worker and recreator. Since the current potential
trespasser and future recreator have the same exposure parameters, they have been presented
together as the recreator.

Supporting information for the HRA is presented in the following tables and figure:

e Chemicals of Potential Concern (COPC) for Human Health — Table A3.4-1
e Human Health Risk Estimates — Tables A3.4-2A and A3.4-2B

e Human Health Risk Assessment Uncertainty Analysis — Table A3.4-3

e Generalized Conceptual Site Model of HRA Exposures — Figure A3.4-1

A summary of the HRA findings is presented below. For comparison purposes, estimated
potential human health risks are generally considered acceptable for non-cancer Hazard
Index (H1) values less than 1 and cancer risks between 10 and 10° (USEPA, 1993). Also,
blood lead concentrations less than 10 micrograms per deciliter (ug/dl) are generally
considered to be acceptable for making remedial decisions (DTSC, 1992). These criteria
were used to make evaluation recommendations for the CMS.

Exposure to Surficial Media Plus Indirect Groundwater Exposure
The Reasonable Maxiumum Exposure (RME) risks presented in this section were based on

exposures to all relevant surficial media plus indirect exposure to VOCs in groundwater due
to vapor migration, and included:

e Estimated cancer risks for all receptors ranged up to 4 x 10™*: Hls ranged up to 1.3
(child resident). The chemicals contributing to these potential risks were PAHS,
PCBs, methylene chloride, and dioxins in soil.

e Estimated blood lead levels associated with soil exposures were less than 10 pg/dl for
all receptors. Estimated blood lead levels for the child resident ranged up to 4.3

pa/dl.

Exposure through Direct Groundwater Use as Drinking Water
The risks presented in this section were based on direct use of Chatsworth formation
groundwater as a drinking water source, and included:
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e Estimated cancer risks for all receptors ranged up to 3 x 10°®; Hls ranged up to 8.2
(child resident). The chemical contributing to these potential risks was TCE in
groundwater.

Total Exposure From All Potential Exposures
The RME risks presented in this section were based on both exposure to all relevant surficial
media plus both indirect and direct exposures to chemicals in groundwater, and included:

e Estimated cancer risks for all receptors ranged up to 4 x 10™*; Hls ranged up to 10
(child resident). The chemicals contributing to these potential risks were PAHS,
PCBs, methylene chloride, and dioxins in soil, and TCE in groundwater.

The major issues related to uncertainty and conservatism in these risk estimates are presented
in Table A3.4-3.

A3.4.3 Ecological Risk Assessment Findings

The ecological receptors representing the site are the deer mouse, the thrush, the hawk, the
bobcat, the mule deer, the heron, and a generic aquatic receptor. Supporting information for
the ERA is presented in the following tables and figure:

e Chemicals of Potential Ecological Concern (CPEC) — Table A3.4-4
e Risk Estimates for Ecological Receptors — Table A3.4-5

e Ecological Risk Assessment Uncertainty Analysis — Table A3.4-6

e Graphical ERS conceptual site model — Figure A3.4-2

A summary of the ERA findings is presented below. For comparison purposes, estimated
potential ecological risks were generally considered acceptable for Hazard Quotient (HQ) or
HI values less than1 (HQs are hazard estimates for single CPECs, HIs are cumulative
hazard estimates for all CPECs). The ERA findings included:

e Estimated Hls for all receptors ranged from 7.3 to 654 at the SRE RFI Site. The
thrush and hawk have estimated Hls in excess of 100 while the deer mouse, bobcat,
and mule deer are below 100. The aquatic receptors have estimated HIs ranging up to
212 for the great blue heron. Hls are primarily associated with:
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- Metals (cadmium, copper, lead, mercury, and zinc), Aroclor-1260, dioxins,
methylene chloride, and phenanthrene for the terrestrial ecological receptors.

- Metals (aluminum, antimony, lead, cadmium, zinc, beryllium, and silver) and
SVOC:s for the aquatic ecological receptors.

e The deer mouse burrow air inhalation pathway does not contribute significantly to
their risks, compared to the risks from other non-volatile constituents.

e The major items related to uncertainty and conservatism in these risk estimates are
presented in Table A3.4-6.
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SECTION A3.5
SITE ACTION RECOMMENDATIONS

This section presents a summary of RFI reporting requirements as they apply to the SRE RFI
Site. Section A3.5.1 describes RFI reporting requirements, particularly identification of
areas for further work, or ‘site action’ recommendations. The process and criteria used for
making site action recommendations is described in Section A3.5.2, and site action
recommendations for the SRE RFI Site are summarized in Section A3.7.3.

A35.1 RFIREPORTING REQUIREMENTS

As described in regulatory guidance documents for the SSFL RCRA Corrective Action
Program (see Section 1.2.3), the purpose of the RFI is to: (1) characterize the nature and
extent of contamination, and identify potential source areas; (2) assess potential migration
pathways; (3) estimate risks to actual or potential receptors; and, (4) gather necessary data to
support the CMS (DTSC, 1995). The RFI Report is required to: (1) present findings
regarding the above information; (2) describe completeness of the investigation; and, (3)
indicate if additional work is needed.

The SRE RFI Site Report accomplishes these requirements by:

1. Presenting detailed characterization findings, source area identification, and
investigation completeness determinations by media and by chemical class for all
chemical use areas (and associated down-drainage locations) (Tables A3.3-2A and
A3.3-2B). Section A3.3 summarizes the overall characterization of contamination
nature and extent, potential source areas, and an assessment of investigation
completeness.

2. Evaluating groundwater migration pathways in Appendix B of the Group 6 RFI Site
report, and other potential transport pathways in Appendix C of the Group 6 RFI Site
report.

3. Identifying potential receptors and estimating potential risks at the SRE RFI site
(Section A3.5 and Appendix C).

4. ldentifying SRE RFI Site areas requiring further work (this Section)
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A3.5.2 BASISFOR SITE ACTION RECOMMENDATIONS

In summary, site action recommendations included in the SRE RFI Site Report identify areas
for:

e further evaluation in the CMS (CMS Areas),
e no further action (NFA),

e interim corrective measures to stabilize source areas and control contaminant
migration (Stabilization Areas).

Site action recommendations are based on the characterization and risk assessment findings.
Characterization findings provide definition of the nature and extent of site contaminants,
based on chemical data and transport and fate evaluation. Risk assessments evaluate
characterization data and estimates human health and ecological risks based on specified land
use scenarios, and identifies chemicals that drive or contribute to those risks.

The three site action recommendations listed above result from two evaluations described
below. CMS or NFA Area recommendations are based on an integrated evaluation of
characterization and risk assessment results. Stabilization Area recommendations rely on
characterization evaluations, including transport and fate analysis, and comparison to risk-
based levels. Each process is described further below.

CMS and NFA Site Action Evaluation Process

CMS or NFA site action recommendations are based on a 4-step process in detail in Section
7.1 of the Group 6 RFI Report.

e The first step in making site action recommendations, risk assessment results for
human and ecological receptors are compared to “acceptable” levels published by the
USEPA or DTSC as guidance for site managers (DTSC, 1992; USEPA, 1992). The
low end of the risk range (i.e., 1 x 10, or 1 in 1,000,000) is used to conservatively
estimate the areal extent that is recommended for site action.

e The second step, when estimated RFI site risks are greater than 1 x 10 (cancer risks)
or HI values greater than 1 (noncancer and ecological risks), each RFI site’s risks are
reviewed on a chemical-by-chemical basis to identify risk-drivers and significant risk
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contributors to cumulative, total risk for each receptor (residential, industrial,
recreational, and ecological).

e The third step is an evaluation of characterization findings from the entire RFI site to
spatially identify areas where higher concentrations of risk drivers and contributors
are detected. The identified areas are termed in this report ‘CMS Areas’ and
represent locations recommended for further evaluation during the CMS. Areas
recommended for further evaluation during the CMS are comprehensive of all
potential receptors or land use scenarios.

e The fourth step identifies any uncertainties in SRE RFI Site characterization and risk
assessments that affect findings. For example, some chemicals are assumed to be
present in soil based on TPH extrapolation factors (e.g., benzene and PAHSs) and
contribute to total risk for the RFI site above acceptable levels. Since this assumption
is often highly conservative, its use as a basis for CMS recommendations may be
further evaluated in the CMS.

Site action recommendations are tabulated by chemical use area and chemical risk
drivers/contributors are identified for each potential receptor in Table A3.5-1. CMS Areas
are also depicted graphically in Figure A3.5-1 to illustrate location and approximate areal
extent.

Two additional aspects of RFI reporting will serve to confirm and/or finalize the areas
recommended in Group RFI Reports for evaluation in the CMS. The first is an ecological
evaluation for large-home range receptors (e.g., mule deer and hawk). The second is a
groundwater evaluation that will be reported in the Site-Wide Groundwater Report.

Source Area Stabilization Site Action Evaluation Process

Chemical data collected during the RFI is evaluated for contaminant migration. Resulting
site action recommendations focus on stabilization measures related to sediment transport via
the surface water pathway.

Criteria used to evaluate if source area stabilization measures are needed to control surface
water migration include:
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e presence of concentrations above background or RBSLs in surficial (not deeper) soils,

e proximity of surficial source area to an active surface water drainage pathway,

e moderate to steep topography,

e absence of containment features (e.g., surface coatings, dams), and

e concentration gradients that indicate prior transport away from the surficial source
area.

Each criterion is considered important, and a weight-of-evidence evaluation is used to make a
recommendation for source area stabilization measures. Source area stabilization measures
to prevent migration to surface water use best management practices (BMPs) such as
installation of straw bales, fiber rolls, silt fencing, or covering areas with plastic tarp. Erosion
control measures have been applied to many surficial soil source areas at the SSFL to prevent
contaminant migration. These are described in the SSFL Storm Water Pollution and
Prevention Plan (MWH, 2006).

A3.5.3 RECOMMENDATIONS FOR SRE RFI SITE

SRE RFI Site action recommendations are listed in Table A3.5-1 and presented on Figure
A3.5-1. Table A3.5-1 lists CMS or NFA recommendations and includes identification of
chemical risk drivers and contributors for each exposure scenario. Source area stabilization
recommendations are also identified for some CMS Areas as noted. CMS Areas shown on
Figure A3.5-1 are approximate and represent evaluations inclusive of all potential receptors.
As noted above, recommendations reported in this document will be reviewed upon
completion of the site-wide groundwater report and large-home range receptor evaluations,
and updates to this report prepared as needed.

SRE RFI Site areas recommended for further evaluation in the CMS and for surficial soil
source stabilization measures are summarized below.

Seven CMS Areas, including transformer areas (PCBs), a metals release area near the Steam
Power Plant (mercury), the Building 003 Leach Field (PAHs, metals), and oil stain area
(methylene chloride, PAHs), and the SRE Pond and down-drainage areas (methylene
chloride, PAHs, PCBs, dioxins, metals).

Two Stabilization Areas, including the metals release area near the Steam Power Plant
(mercury), and down-drainage from the SRE Pond (PAHSs, dioxins, metals). Source
stabilization measures are currently present at each of these areas (MWH, 2006).
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Table A3.2-1

Building Inventory at the SRE RFI Site

Building Cqurgnt Former Use Status DTSCDi'fg Visit
Building 003 None Engineering Test Building Removed — 1999 1997, 1999
Building 014* None Sodium Storage Building Removed 2003 1997, 1999
Building 033* | None Skid Shack associated with Removed 1970s Removed prior to

Building 053 site visit
Building 041 None SRE Equipment Storage Removed - 1998 | Building Removed
Prior to Inspection
Building 043* | None Skid Shack associated with Removed 1970s Removed prior to
Building 053 site visit
Building 053* | None Fire Department Service Removed 1970s Removed prior to
Building site visit
Building 063* | None Electronics Shop, Removed - 1970s | Building Removed
Maintenance Service Building Prior to Inspection
Building 143 None SRE Reactor Building Removed — 1999 1997, 1999
ETEC Component Storage
Building 153 None Sodium Service Building Removed - 1970s | Building Removed
Prior to Inspection
Building 163 None Packaging Shop, Removed — 1999 1997, 1999
Accumulation area for 90-day
hazardous wastes
Building 183 None Fire Pump House Removed — 1999 | Building Removed
Prior to Inspection
Building 184 None | SRE Battery Room and Diesel | Removed — 1970s | Building Removed
Generator Canopy Prior to Inspection
Building 185 None Steam Generator Building Building Building Removed
Removed - 1970s | prior to Inspection
Concrete Pad
Removed — 1998
Building 273* | None Protective Clothing Storage | Removed - 1976 | Building Removed
Radioactive Laundry Prior to Inspection
Building 283* | None Protective Clothing Storage Removed — Building Removed
Radioactive Laundry apprciéi%ately Prior to Inspection
Building 316* | None Maintenance Skid Shack Removed - 1976 | Building Removed
Prior to Inspection
Building 505 None Storage Area/Shed Removed - 1980s | Building Removed
Prior to Inspection
Structure 653 None Interim Radioactive Waste | Removed —1970s | Building Removed
Vault Prior to Inspection
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Table A3.2-1

Building Inventory at the SRE RFI Site

Building Cuurggnt Former Use Status DTSCDZ[(S Visit
Area 684 None Steam Generator Pad Removed - 1970s | Pad Removed Prior
to Inspection
Building 688 None Auxiliary Skid Shack Removed - 1960s | Building Removed
Prior to Inspection
Building 689 None Interim Storage of Removed - 1970s | Building Removed
Contaminated Items Prior to Inspection
Structure 695 None Cold Trap Vault Removed — 1970s | Structure Removed
Prior to Inspection
Structure 703 None Cooling Water Tower Destroyed by Fire | Structure Destroyed
- 1978 Prior to Inspection
Building 714 None Research and Development | Removed — 1970s | Building Removed
Shop Work Area Prior to Inspection
Area 723 None Sodium Cleaning Pad Removed - 1998 | Pad Removed Prior
to Inspection
Building 724 None Contaminated Sodium Removed — 1998 | Building Removed
Cleaning Building Prior to Inspection
Area 733 None Sodium Cleaning Pad Removed - 1980s | Pad Removed Prior
to Inspection
Structure 743 None Tetralin Heat Exchanger Removed — 1970s | Structure Removed
Prior to Inspection
Structure 753 None Primary Sodium Fill Tank | Removed —1980s | Structure Removed
Vault Prior to Inspection
Building 763* | None Substation Removed Building Removed
Prior to Inspection
Area 894 None Concrete Pad associated with | Removed — 1999 1997, 1999
Building 143
Area 895 None | Concrete Pad associated with | Removed - 1999 1997, 1999
Building 143
Notes:

* Indicates that the Building/Structure/Area is not found within the SRE RFI Site boundary, but to the southeast of

the site.

Sources: ICF 1993, Ogden 1996, GRC 1989, Sapere 2005
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Table A3.2-2

Fuel and Solvent Storage Tank Inventory at the SRE RFI Site

Tank Location Tank Size Contents Operational Regulatory
Designator® (gallons) Status Status

Aboveground Tanks

No aboveground tanks were observed at the SRE RFI Site.

Underground Tanks

uT-27 Building 143 1,000 Diesel / Fuel Oil | Removed — 1988 Closed®
VCEHD 1994

uT-71 Building 183 1,500 Gasoline Removed — 1998 |  Closed ®
VCEHD 1999

UT-74 Building 003 1,500 Diesel Removed - 2001 Closed®
VCEHD 2001

(@) Only fuel and solvent tanks listed on this table; all tanks, including those for inert or non-hazardous materials
(e.g., gases, water, alcohol), are shown on site figures.

(b) VCEHD Closure letter provided in Attachment A3-1.

NA = Not Applicable

RWQCB = Regional Water Quality Control Board

VCEHD = Ventura County Environmental Health Division
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Table A3.2-3

Transformer Inventory at the SRE RFI Site

Areaor Pole | Location Status Date Oil PCB Visua_l
Number Sampled for | Sampling Inspection
PCBs Results Findings
Area 825 SW of 1 Transformer - | November 1983 Unknown Concrete pad; no
Building 003 Removed visible stains or leaks
Area 693 East of 6 Transformers - | November 1983 (©) Removed prior to field
Substation #1 Building 003 Removed inspection
Area 683 East of 3 Transformers - | November 1983 | Not reported/ Concrete pad; no visible
Building 143 Removed documented stains or leaks
Former SCE North of 1 Transformer - Not sampled NA Removed prior to field
transformer area | Building 163 Removed inspection

Notes:

(a) Results are for Aroclor 1260 in oils collected from within transformer housing.
(b) Visual inspection conducted by AMEC (June 2000) and MWH (August 2002).
(c) PCBs were detected at 13 ppm in 1 of the 6 transformers from Area 693; which transformer contained PCB

oils was not reported.

Acronyms:

NA = not applicable

PCB = polychlorinated biphenyl

RCRA = Resource Conservation and Recovery Act
RFI = RCRA Facility Investigation
SRE = Sodium Reactor Experiment

SW = southwest

Sources: Site field inspections and facility records.
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Table A3.2-4
Chemicals Used at the SRE RFI Site

Toluene Lubricant Oils
Transformer Oils (PCBs) Gasoline
Diesel Kerosene
Metallic Sodium Mercury

Note: A portion of the SRE RFI site was used as a 90-day hazardous waste accumulation area until 1999.

Sources: ICF 1993, Ogden 1996, GRC 1990, Sapere 2005
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Table A3.3-1A (Page 1 of 1)

RFI Sampling Summary

SRE RFI Site
Total
Number Total QC Total Agency Total Validated
Sample Type of Samples Samples Samples Samples
Soil Vapor Samples (Table 7B) 16 2 0 16
Soil Matrix Samples (Table 7C) 151 11 0 148
Surface Water & NPDES Outfall Samples 25 0 0 24

Notes:

1. Detailed sample and analytical program information is contained in Tables A1.3-1B - A1.3-1D as indicated above.

2. Total samples = total primary site investigation samples, includes historical samples.

3. Quality Control (QC) samples = Site-specific QC Samples, co-located duplicates and laboratory split samples.
The total QC sample count in this table DOES NOT include Trip Blanks, Equipment Rinsates or Field Blanks.

According to RFI sampling protocols, these types of QC samples are not site-specific and findings will be summarized in the RFI Program report.
4. Agency Samples = Department of Toxic Substance Control (DTSC) or United States Environmental Protection Agency (USEPA) split samples.

5. All groundwater data presented in Appendix B.
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Table A3.3-1B (Page 1 of 1)

RFI1 Soil Vapor Sampling and Analytical Summary

SRE RFI Site
Ideietlir;:sz:\iion IdenEIfDié\tion Colﬂi;[:ied (feliaetptfgs) Sample Type | VOC | validated® | Rationale® | Consultant D'zce:?:wz:i?“
SRSV01S01 RV822 8/4/2000 6.5 Primary Sample| X yes DTSC Ogden/AMEC This Report
SRSV02S01 RV820 8/4/2000 7 Primary Sample] X yes DTSC Ogden/AMEC This Report
SRSV02S02 RV819 8/4/2000 12 Primary Sample| X yes DTSC Ogden/AMEC This Report
SRSV02S04 RV971 12/19/2000 22 Primary Sample] X yes DTSC Ogden/AMEC This Report
SRSV03S01 RV821 8/4/2000 6 Primary Sample| X yes DTSC Ogden/AMEC This Report
SRSV04S01 RV823 8/4/2000 4 Primary Sample] X yes DTSC Ogden/AMEC This Report
SRSV06S01 RV824 8/4/2000 2 Primary Sample| X yes DTSC Ogden/AMEC This Report
SRSV07S01 RV825 8/4/2000 2.5 Primary Sample] X yes DTSC Ogden/AMEC This Report
SRSV08S01 MV565 2/27/2006 3 Primary Sample| X yes DTSC MWH This Report
SRSV09S01 MV566 2/27/2006 4 Primary Sample] X yes DTSC MWH This Report
SRSV10S01 MV567 2/27/2006 4 Primary Sample| X yes DTSC MWH This Report
SRSV11D03 MV571 2/27/2006 20 Field Duplicate| X yes DTSC MWH This Report
SRSV11S01 MV568 2/27/2006 5 Primary Sample| X yes DTSC MWH This Report
SRSV11S02 MV569 2/27/2006 13 Primary Sample] X yes DTSC MWH This Report
SRSV11S03 MV570 2/27/2006 20 Primary Sample] X yes DTSC MWH This Report
SRSV11S04 MV572 2/27/2006 27 Primary Sample] X yes DTSC MWH This Report
SVLF0031 SVLF0031 8/23/1993 1.5 Primary Sample] X no CCR ICF Kaiser | ICF 1993, Vol. |
SVLFO0031R SVLF0031R | 8/23/1993 1.5 Field Duplicate| X no CCR ICF Kaiser | ICF 1993, Vol. |

@ validated indicates analysis reviewed according to RFI protocols.

®'WP - Indicates samples collected based on DTSC-approved Work Plan scope
STEP - Indicates stepout samples were collected as a part of the RFI program (prior to Data Gaps Analysis) to delineate concentrations above com
DGA - Indicates samples taken in 2006 as a part of the Data Gaps Analysis to address delineation with stepout samples, elevated detection limit iss

© Consultant - indicates contractor responsible for sampling and reporting for each location.
@ Reference Document indicates where data are published; "This report" includes the RFI site report and the RFI Program repor

Includes co-located duplicate and split samples - does not include other QC samples (e.g., blanks)

Sample Identification = RFI site and sample identifier code

EPA ldentification = Laboratory reporting code

bgs = below ground surface

VOC = Volatile Organic Compound, analyzed using either EPA Method 8260 or 8260B, modified for soil vapor
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Table A3.3-1C (Page 1 of 4) Table A3.3-1C

RFI Soil Matrix Sampling and Analytical Summary

SRE RFI Site
Sample EPA Identification Date Sample Depth Sample Type pH PCB | Dioxin | VOC | SVOC | TPH | Metals Lead Mercury Methyl Silver Thallium Hex Chr Validated ® Rationale ® Consultant © Reference Document @
Identification Collected Method (feet bgs) Mercury
BB19001 BB19001 4/23/1992 Primary Sample X X X no WP McLaren/Hart McLaren Hart, 1993 ©
BB19002 BB19002 4/23/1992 Primary Sample X X X no WP McLaren/Hart McLaren Hart, 1993 ©
BB19002-DUP BB19002-DUP 4/23/1992 Field Duplicate X no WP McLaren/Hart McLaren Hart, 1993 ©
BB19003 BB19003 4/23/1992 Primary Sample X X X no WP McLaren/Hart McLaren Hart, 1993 ©
BB19003-USEPA | BB19003-USEPA | 4/23/1992 Sample Split X X X no WP McLaren/Hart McLaren Hart, 1993 ©
BB19004 BB19004 4/23/1992 Primary Sample X X X no WP McLaren/Hart McLaren Hart, 1993 ©
PS-50-.5 PS-50-.5 5/16/1990 0.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-51-1.5 PS-51-1.5 5/16/1990 15 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-52-2.5 PS-52-2.5 5/16/1990 2.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-6 0-.5 PS-6 0-.5 5/16/1990 0.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-61-1.5 PS-61-1.5 5/16/1990 15 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-6 2-2.5 PS-6 2-2.5 5/16/1990 2.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-70-5 PS-70-5 5/17/1990 0.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-71-15 PS-71-1.5 5/17/1990 15 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-72-2.5 PS-72-2.5 5/17/1990 2.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-7 3-3.5 PS-73-3.5 5/17/1990 35 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-8 0-.5 PS-8 0-.5 5/17/1990 0.5 Primary Sample X X X X yes WP GRC GRC, 1990 @
PS-81-1.5 PS-81-1.5 5/17/1990 15 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-82-2.5 PS-8 2-2.5 5/17/1990 2.5 Primary Sample X X X yes WP GRC GRC, 1990 @
PS-8 3-3.5 PS-8 3-3.5 5/17/1990 3.5 Primary Sample X X X yes WP GRC GRC, 1990 @
SRBS01S01 RD977 12/2/1997 HA 0.5 Primary Sample X X yes WP Ogden/AMEC This report
SRBS01S01 RF977 12/2/1997 HA 0.5 Primary Sample X X X yes WP Ogden/AMEC This report
SRBS02S01 RD979 12/2/1997 HA 0.5 Primary Sample X X yes WP Ogden/AMEC This report
SRBS02S01 RF979 12/2/1997 HA 0.5 Primary Sample X X X yes WP Ogden/AMEC This report
SRBS02S02 RD980 12/2/1997 HA 4 Primary Sample X X yes WP Ogden/AMEC This report
SRBS02S02 RF980 12/2/1997 HA 4 Primary Sample X X X yes WP Ogden/AMEC This report
SRBS03S01 RS584 12/17/1997 HA 0.5 Primary Sample X X yes WP Ogden/AMEC This report
SRBS03S01 RS684 1/29/1998 HA 0.5 Primary Sample X yes WP Ogden/AMEC This report
SRBS03S02 RS585 12/17/1997 HA 3.5 Primary Sample X X yes WP Ogden/AMEC This report
SRBS04S01 RS654 1/26/1998 HA 1 Primary Sample X yes WP Ogden/AMEC This report
SRBS04S02 RS655 1/26/1998 HA 3 Primary Sample X yes WP Ogden/AMEC This report
SRBS05S01 RS656 1/26/1998 HA 3 Primary Sample X X yes WP Ogden/AMEC This report
SRBS05S02 RJ548 7/14/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS06S01 RS683 1/29/1998 HA 0.5 Primary Sample X X yes WP Ogden/AMEC This report
SRBS07S01 MJ633 2/14/2006 G 0.5 Primary Sample X yes DGA Ogden/AMEC This report
SRBS07S01 RJ511 6/30/2000 HA 0.5 Primary Sample X X yes DTSC Ogden/AMEC This report
SRBS07S02 MJ634 2/14/2006 G 3 Primary Sample X yes DGA Ogden/AMEC This report
SRBS08S01 RJ512 6/30/2000 HA 0.5 Primary Sample X X yes STEP Ogden/AMEC This report
SRBS09S01 RJ513 6/30/2000 HA 0.5 Primary Sample X X X X yes STEP Ogden/AMEC This report
SRBS09S01 RJ518 7/6/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS10S01 RJ516 7/5/2000 HA 0.5 Primary Sample X X X X X yes STEP Ogden/AMEC This report
SRBS10S01 RZ516 7/5/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS11S01 RJ517 7/5/2000 HA 0.5 Primary Sample X X X X X yes STEP Ogden/AMEC This report
SRBS12S01 RJ048 9/27/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS13D02 RJ424 5/22/2001 HA 3 Field Duplicate X yes STEP Ogden/AMEC This report
SRBS13S01 MMO002 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
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RFI Soil Matrix Sampling and Analytical Summary

Table A3.3-1C (Page 2 of 4)

Table A3.3-1C

SRE RFI Site
Sample EPA Identification Date Sample Depth Sample Type pH PCB Dioxin | VOC | SvOC TPH Metals Lead Mercury Methyl Silver Thallium Hex Chr Validated @ Rationale ® Consultant © Reference Document @

Identification Collected Method (feet bgs) Mercury

SRBS13S01 RJ049 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS13502 RJ423 5/22/2001 HA 3 Primary Sample X yes STEP Ogden/AMEC This report
SRBS14S01 RJ0O50 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS15S01 RJ051 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS16S01 RJ052 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS17S01 RJ053 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS18S01 RJ054 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS19S01 RJ055 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS20S01 RJ056 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS21D01 RJ058 9/28/2000 HA 0.5 Field Duplicate X yes STEP Ogden/AMEC This report
SRBS21S01 RJ0O57 9/28/2000 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS21S01 RZ057 9/28/2000 HA 0.5 Sample Split X yes DTSC Ogden/AMEC This report
SRBS22502 RJ842 11/17/2000 GP 8 Primary Sample X X yes DTSC Ogden/AMEC This report
SRBS22S03 RJ843 11/17/2000 GP 13 Primary Sample X X yes DTSC Ogden/AMEC This report
SRBS23S01 RJ786 11/2/2000 HA 1 Primary Sample X X yes DTSC Ogden/AMEC This report
SRBS24501 RJ148 3/26/2001 B 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS25S01 RJ149 3/26/2001 B 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS26S01 RJ150 3/26/2001 B 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS27S01 RJ151 3/26/2001 B 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS28S01 RJ203 4/6/2001 HA 6 Primary Sample X X yes DTSC Ogden/AMEC This report
SRBS30S01 RJ152 3/26/2001 B 5 Primary Sample X X X X yes DTSC Ogden/AMEC This report
SRBS30S02 RJ398 5/16/2001 HA 7.5 Primary Sample X X X X yes STEP Ogden/AMEC This report
SRBS31S01 RJ202 4/6/2001 HA 0.5 Primary Sample X X yes DTSC Ogden/AMEC This report
SRBS32S01 RJ223 4/12/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS33S01 RJ225 4/12/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS34S01 RJ226 4/12/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS35S01 RJ227 4/12/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS37S01 RJ414 5/18/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS38S01 MMO003 8/2/2001 HA 0.5 Primary Sample X X yes STEP MWH This report
SRBS38S01 RJ415 5/18/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS39S01 RJ416 5/18/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS40S01 MMO001 8/2/2001 HA 0.5 Primary Sample X X yes STEP MWH This report
SRBS40S01 RJ417 5/18/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS41S01 RJ418 5/18/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS41502 RJ422 5/22/2001 HA 3 Primary Sample X yes STEP Ogden/AMEC This report
SRBS42501 RJ419 5/18/2001 HA 0.5 Primary Sample X yes STEP Ogden/AMEC This report
SRBS43S01 MJ010 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS44501 MJ011 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS45S01 MJ015 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS46S01 MJ018 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS47501 MJ017 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS48S01 MJ016 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS49S01 MJ020 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS50S01 MJ013 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS51S01 MJ012 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS52501 MJ014 8/2/2001 HA 0.5 Primary Sample X yes STEP MWH This report
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Table A3.3-1C (Page 3 of 4)

RFI Soil Matrix Sampling and Analytical Summary

Table A3.3-1C

SRE RFI Site
Sample EPA Identification Date Sample Depth Sample Type pH PCB Dioxin | VOC | SvOC TPH Metals Lead Mercury Methyl Silver Thallium Hex Chr Validated @ Rationale ® Consultant © Reference Document @
Identification Collected Method (feet bgs) Mercury
SRBS58S01 MJ630 2/14/2006 G 0.5 Primary Sample X X X yes DGA MWH This report
SRBS59S01 MJ631 2/14/2006 G 0.5 Primary Sample X X X yes DGA MWH This report
SRBS60S01 MJ635 2/14/2006 G 0.5 Primary Sample X X X yes DGA MWH This report
SRBS60S02 MJ636 2/14/2006 G 2 Primary Sample X X yes DGA MWH This report
SRBS61S01 MJ637 2/15/2006 HA 4 Primary Sample X yes DGA MWH This report
SRBS62S01 MJ638 2/15/2006 G 0.5 Primary Sample X X yes DGA MWH This report
SRBS62S02 MJ639 2/15/2006 HA 3 Primary Sample X X X yes DGA MWH This report
SRBS63D01 MJ641 2/15/2006 G 0.5 Field Duplicate X X yes DGA MWH This report
SRBS63D02 MJ643 2/15/2006 HA 3 Field Duplicate X yes DGA MWH This report
SRBS63S01 MJ640 2/15/2006 G 0.5 Primary Sample X X yes DGA MWH This report
SRBS63S02 MJ642 2/15/2006 HA 3 Primary Sample X X X yes DGA MWH This report
SRBS64S01 MJ644 2/15/2006 G 0.5 Primary Sample X X X yes DGA MWH This report
SRBS65S01 MJ645 2/15/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS67S01 MJ652 2/15/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS68S01 MJ653 2/15/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS70S01 MJ661 2/16/2006 HA 1 Primary Sample X yes DGA MWH This report
SRBS71S01 MJ662 2/16/2006 HA 1 Primary Sample X yes DGA MWH This report
SRBS72S01 MJ663 2/16/2006 HA 1 Primary Sample X yes DGA MWH This report
SRBS73S01 MJ664 2/16/2006 G 0.5 Primary Sample X X X yes DGA MWH This report
SRBS74S01 MJ765 4/11/2006 HA 0.5 Primary Sample X yes DGA MWH This report
SRBS77S01 MJ768 4/11/2006 HA 0.5 Primary Sample X yes DGA MWH This report
SRBS81S01 MJ770 4/11/2006 HA 0.5 Primary Sample X yes DGA MWH This report
SRBS82S01 MJ771 4/11/2006 HA 0.5 Primary Sample X yes DGA MWH This report
SRBS83D01 MJ774 4/11/2006 HA 0.5 Field Duplicate X yes DGA MWH This report
SRBS83S01 MJ772 4/11/2006 HA 0.5 Primary Sample X yes DGA MWH This report
SRBS84S01 MJ773 4/11/2006 HA 0.5 Primary Sample X yes DGA MWH This report
SRBS85S01 MJ776 4/12/2006 G 0.5 Primary Sample X X yes DGA MWH This report
SRBS86S01 MJ777 4/12/2006 G 0.5 Primary Sample X X yes DGA MWH This report
SRBS90S01 MJB16 5/5/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRSS02S01 RJ507 6/30/2000 HA 0 Primary Sample X yes STEP Ogden/AMEC This report
SRSS03S01 RJ508 6/30/2000 HA 0 Primary Sample X yes STEP Ogden/AMEC This report
SRSS04S01 RJ509 6/30/2000 HA 0 Primary Sample X yes STEP Ogden/AMEC This report
SRSS05S01 RJ510 6/30/2000 HA 0 Primary Sample X yes STEP Ogden/AMEC This report
SRTS01S01 RJ627 9/27/2000 TS 1 Primary Sample X X X yes DTSC Ogden/AMEC This report
SRTS02D01 RJ789 11/2/2000 TS 4 Field Duplicate X X X X yes DTSC Ogden/AMEC This report
SRTS02D02 RJ791 11/2/2000 TS 4 Field Duplicate X X X X yes DTSC Ogden/AMEC This report
SRTS02S01 RJ788 11/2/2000 TS 4 Primary Sample X X X X yes DTSC Ogden/AMEC This report
SRTS02S01 RZ788 11/2/2000 HA 4 Sample Split X X X X yes DTSC Ogden/AMEC This report
SRTS02S02 RJ790 11/2/2000 TS 4 Primary Sample X X X X yes DTSC Ogden/AMEC This report
SRTS06S01 RJ251 4/18/2001 TS 9 Primary Sample X X X yes DTSC Ogden/AMEC This report
SRTS07S01 RJ253 4/18/2001 TS 5.5 Primary Sample X X X yes DTSC Ogden/AMEC This report
SRTS09S01 RJ271 4/25/2001 TS 6 Primary Sample X X X yes DTSC Ogden/AMEC This report
SRTS10S03 MJ003 8/2/2001 TS 3 Primary Sample X yes STEP MWH This report
SRTS11S02 MJ004 8/2/2001 TS 3 Primary Sample X yes STEP MWH This report
SRTS12S02 MJ008 8/2/2001 TS 3 Primary Sample X yes STEP MWH This report
T-1-UT74 T-1-UT74 3/28/2001 G 0 Primary Sample X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-74, 2001
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Table A3.3-1C (Page 4 of 4)

RFI Soil Matrix Sampling and Analytical Summary

Table A3.3-1C

SRE RFI Site
Sample EPA Identification Date Sample Depth Sample Type pH PCB Dioxin | VOC | SvOC TPH Metals Lead Mercury Methyl Silver Thallium Hex Chr Validated @ Rationale ® Consultant © Reference Document @

Identification Collected Method (feet bgs) Mercury

T-2-UT74 T-2-UT74 3/28/2001 G 0 Primary Sample X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-74, 2001
SP-1-UT74 SP-1-UT74 3/28/2001 G 0 Primary Sample X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-74, 2001

P-1-UT71 P-1-UT71 12/8/1998 G 0 Primary Sample X X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-71, 1999

T-1-UT71 T-1-UT71 12/8/1998 G 0 Primary Sample X X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-71, 1999

T-2-UT71 T-2-UT71 12/8/1998 G 0 Primary Sample X X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-71, 1999
SP-1-UT71 SP-1-UT71 12/8/1998 G 0 Primary Sample X X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-71, 1999
SP-2-UT71 SP-2-UT71 12/8/1998 G 0 Primary Sample X X X no VCEHD Sierra Geoscience, Inc. UST Closure Tank #UT-71, 1999
SRBS53S01 MJ248 5/22/2003 HA 0 Primary Sample X yes DTSC MWH This report
SRBS54501 MJ623 2/14/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS54502 MJ624 2/14/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS54S03 MJ625 2/14/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS54504 MJ626 2/14/2006 G 0.5 Primary Sample X yes DGA MWH This report
SRBS54S05 MJ627 2/14/2006 G 2.5 Primary Sample X yes DGA MWH This report
SRBS54S70 MJ622 2/14/2006 COMP 0.5 Primary Sample X yes DGA MWH This report
SRBS55S01 MJ628 2/14/2006 G 0.5 Primary Sample X yes STEP MWH This report
SRBS56S01 MJ629 2/14/2006 G 0.5 Primary Sample X yes STEP MWH This report
SRBS66S70 MJ648 2/15/2006 COMP 0.5 Primary Sample X yes DGA MWH This report
SRBS69S70 MJ654 2/15/2006 COMP 0.5 Primary Sample X yes DGA MWH This report
SRBS76S01 MJ767 4/11/2006 HA 0.5 Primary Sample X yes STEP MWH This report
SRBS78S01 MJ769 4/11/2006 HA 0.5 Primary Sample X yes STEP MWH This report
SRSS01S01 RD978 12/2/1997 HA 0 Primary Sample X yes WP Ogden/AMEC This report
SRSS01S01 RF978 12/2/1997 G 0 Primary Sample X X X yes WP Ogden/AMEC This report
SRSU01S01 RJ506 6/30/2000 HA 8.5 Primary Sample X X X X yes DTSC Ogden/AMEC This report
SRSU01S01 RJ519 7/6/2000 HA 8.5 Primary Sample X yes DTSC Ogden/AMEC This report

@ validated indicates at least one analysis has been validated following RFI protocols; agency split samples were not validated but were reviewed for comparability.

® DTSC - Indicates samples collected at direction of DTSC resulting from site review during the RFI field program.

WP - Indicates samples collected based on DTSC-approved Work Plan scope.

STEP - Indicates stepout samples were collected as a part of the RFI program (prior to Data Gaps Analysis) to delineate concentrations above comparison levels or anomalous conditions.

DGA - Indicates samples taken in 2006 as a part of the Data Gaps Analysis to address delineation with stepout samples, elevated detection limit issues, and specific DTSC resquests.

VCEHD - Indicates samples collected at direction of VVentura County Environmental Health Division

© Consultant - indicates contractor responsible for sampling and reporting for each location.

@ Reference Document indicates where data are published; "This report" includes the RFI site appendix and the Group 6 RFI Report (See References, Section A2.6).

© McLaren Hart , 1993 - Multi-media Report for the Brandeis-Bardin Institute and the Santa Monica Conservancy, Vol. | & Il

Laboratory Analytical Methods Represented (EPA Method No.)

pH - 9045C

PCB - 8082, 1668
Dioxin - 8290

VOC - 8021, 8240, 8260

Appendix A3

SVOC - 8270, 8270SIM, 429M
TPH - 8015
Metals - 6010B/7000
Lead - 7420

Methyl Mercury - 1630M
Silver - 6010, 6020
Thallium - 6020

Hex Chr - 7196A

®GRC, 1990- Assessment of Pond Sediments in R2, SRE, and Perimeter Ponds

Sample Identification = RFI site and sample identifier code
EPA Identification = Laboratory reporting code

bgs = below ground surface

B = Boring Sample

HA = Hand Auger sample

TS = Trench Sample collected with a slide hammer

GRC- Groundwater Resources Consultants

G = Grab sample

COMP = Composite soil sample

PCB = Polychlorinated biphenyls
VOC = Volatile Organic Compound
SVOC = Semivolatile Organic Compo
TPH = Total Petroleum Hydrocarbons

Hex Chr = Hexavalent chromium



Table A3.3-1D (Page 1 of 1) Table A3.3-1D

Surface Water and NPDES Outfall Sampling and Analytical Summary

SRE RFI Site
Sample Oil & General
Identification [Date Collected] VOC SVOC | PCB | Dioxin | Metals |Perchlorate Anions pH Cyanide | Grease [Acute Toxicity] Minerals Validated @ Rationale ® Consultant © Reference Document @

BB19003W 4/23/1992 X X X no WP McLaren/Hart McLaren Hart, 1993 ©

Outfall 004 10/17/2004 X X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 10/27/2004 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 12/5/2004 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 12/27/2004 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 1/3/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 1/10/2005 X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 1/28/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 2/11/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 2/18/2005 X X X X X X X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 3/4/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 3/19/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 4/28/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 10/18/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 11/9/2005 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 1/1/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 1/14/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 2/18/2006 X X X X X X X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 3/1/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 3/11/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 3/21/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 3/28/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 4/4/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 4/14/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports
Outfall 004 5/22/2006 X X X X X X yes NPDES Monitoring MWH NPDES Monitoring Reports

@ validated indicates at least one analysis has been validated following NPDES protocols.

® \WP - Indicates samples collected based on DTSC-approved Work Plan scope.
NPDES - National Pollutant Discharge Elimination System Permit

© Consultant - indicates contractor responsible for sampling and reporting for each location.
@ Reference Document indicates where data are published; "This report" includes the RFI site appendix and the Group 6 RFI Report (See References, Section A2.6).
© McLaren Hart , 1993 - Multi-media Report for the Brandeis-Bardin Institute and the Santa Monica Conservancy, Vol. | & |1

Sample Identification = Sample name or Outfall Location Number Laboratory Analytical Methods Represented (EPA Method No.)

VOC = Volatile Organic Compound VOC - 624 Metals - 6010B/7000 Cyanide - 335.2

SVOC = Semivolatile Organic Compound SVOC - 625 Perchlorate - 314.0 Oil & Grease - 413.1

PCB = Polychlorinated biphenyls PCB - 608 Anions - 300.0 Acute Toxicity - EPA600/4-90/027F
General Minerals = Total Dissolved Solids, Total Suspended Solids, and Temperature Dioxin - 1613 pH - 150.1 General Minerals - SM2540C, 160.2
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Table A3.3-2A (Page 1 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Ma Potential Chemicals Sampling Scope and Rationale! Sampling Results radients sufficientl 5
Status, How Used and - ! . . : : . 2 . CMS?
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]

Toluene Process Unit, and
Tetralin Heat Exchanger

Facility drawings show a
structure at this location from
1959 to 1973. Dates of use for
each structure are not known.

Both features have been
removed.

Asphalt/concrete surface
likely at heat exchanger area.

VOCs: Toluene

Collect and analyze a soil vapor probe
SRSV07 (at 2.5 feet bgs).

VOC results are shown on Figure A3.3-1.

Freon-113 was detected at 3.5 pg/l. This compound was detected (<5 pg/kg) in
several locations throughout the SRE area (see chem. use area 16). No other VOC
compounds were detected in soil vapor: no further delineation needed.

Bedrock depth (approximately 1 to 3 feet bgs) based on refusal during boring
activities.

YES
Detected VOCs limited at
targeted location.

YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.

PCBs: Oils
potentially containing
PCBs

Collect and analyze soil samples within
perimeter of former structure and in
downslope area (SRBS67, SRBS68 both at
0.5 feet bgs).

PCB results are shown on Figure A3.3-2.

No PCBs were detected at either targeted location within the perimeter of the
former structure: no further delineation needed.

YES
No PCBs detected at targeted
locations.

YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.
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Table A3.3-2A (Page 2 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Map
Key

Chemical Use
Area Name
Status, How Used and
Physical Characteristics
(see text for Site History)

Potential Chemicals
Used / Stored

Sampling Scope and Rationale!
[See Figure A3.2-1 for sampling locations]

Sampling Results
Chemical concentrations detected above background and/or risk screening levels??

Potential concentration
gradients sufficiently
evaluated for risk
assessment? >4

Is delineation sufficient to
estimate soil volume in
CMS?®
[see Figure A3.5-1 for CMS
areas]

Sodium Component
Cleaning Area

Includes former Building 724
and Area 723

Building 724 housed a 10 feet
x 22 feet x 12 feet high steel
enclosure in which radioactive
sodium components from SRE
operations were cleaned in a
hot oil bath, a concrete pit
containing an oil heater and oil
supply tank, and a concrete
sump designed to hold
effluent.

Surface water from Building
724 drains north-eastward
along two drainages incised
into the bedrock outcrop, and
flows the natural drainage
downslope from the SRE
Pond.

Area 723 was a 25 feet x 28
feet concrete pad on which
sodium components were
steam

cleaned. Surface water from
the pad drained north directly
to the SRE pond.

Surface water drains
northward from Area 756 into
the SRE Pond.

All features have been
removed except for portions of
concrete in the Building 724
foundation.

TPH: Petroleum

Building 724: Collect and analyze two

TPH results are shown on Figure A3.3-2.

YES

YES

hydrocarbons surface (0.5 feet bgs) soil samples within Detected TPH low at targeted | Area is not recommended
associated with the Building 724 perimeter- one near the former | Lubricant oil range hydrocarbons were detected in two samples (6.3 mg/kg and 11 | locations. for further evaluation in
hot oil bath oil heater/tank and one near the concrete mg/kg) collected from locations expected to be most affected by site activities: no CMS based on sampling and
sump/trench (SRBS58, SRBS59) at 0.5 feet further delineation needed. risk assessment results.
bgs, also collect and analyze one downslope
soil sample (SRBS73) at 0.5 feet bgs. Shallow bedrock (approximately 0.5 feet bgs) exists beneath both locations.
PCBs: Qils Building 724: Collect three surface (0.5 feet | PCB results are shown on Figure A3.3-2. YES YES

potentially containing
PCBs

bgs) soil samples as described above, and
analyze to screen for PCBs.

No PCBs were detected in soil samples collected from locations expected to be
most affected by site activities: no further delineation needed.

Shallow bedrock (approximately 0.5 feet bgs) exists beneath both locations.

No PCBs detected within
targeted locations.

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.

Metals: Metallic
wastes

Building 724: Collect and analyze three
surface (0.5 feet bgs) soil samples as
described above.

Based on initial results, collect five stepout
samples upslope and downslope of SRBS73
(SRBS81 through SRBS84, SRBS90);
analyze for mercury.

Area 723: Collect and analyze one sample
adjacent to former Pad 723 (SRBS07) and
two in downslope areas (SRBS06, SRBS08
at 0.5 feet bgs in both).

Recollect and analyze sample for silver at
SRBSO07 (0.5 ft.) adjacent to pad to evaluate
previous elevated result that was biased high
(MWH, 2004). Also collect and analyze
deeper sample (at 3 feet bgs) in boring.

Metals results are shown on Figures A3.3-4A and A3.3-4B.

Building 724: Mercury was detected above background (0.09 mg/kg) at 0.37
mg/kg in downslope sample location SRBS73, and in two up slope stepout samples
(SRBS82, SRBS90) up to 0.72 mg/kg. Mercury in samples collected down
drainage (SRBS83 and SRBS84) from SRBS 73 was below background.

All other metals were either detected below background, or were not detected.
Representative samples along narrow bedrock drainage provide delineation.
Bedrock comprising the rill further delineates the side and depth extent; therefore
mercury concentrations delineated by stepout samples and bedrock: no further
delineation needed.

Area 723: Silver was previously detected above background (0.79 mg/kg) at 4.81
mg/kg in SRBSO07 (biased high). The recollected sample was nondetect for silver
(<0.053 mg/kg). All other metals screened for were either detected below
background or were not detected. Shallow bedrock (Approximately 3 feet bgs)
encountered during sampling further delineates soil extent.

Samples at representative locations are less than background: no further delineation
needed.

Building 724: YES
Mercury concentrations
decrease with distance away
from greatest detected
concentration in either
direction within the narrow
drainage delineated on the
sides by bedrock.

Area 723: YES
Metals below background at
representative locations.

Building 724: YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.

Area 723: YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.
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Table A3.3-2A (Page 3 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
3 (a, Southern California Edison Steam Power Plant Area: Includes — Steam Generation Area (3a), Cooling Tower (3b), and Mercury Release Area (3c).
b, ¢)
3a Southern California Edison | VOCs: Potential Collect and analyze at soil vapor probes VOC results are shown on Figure A3.3-1. YES YES

Steam Power Plant: Steam
Generation Area

Buildings and features within
the area supported SRE
operations from 1957-1964.

Structures included a steam
generator building (B185) and
pad (Area 684), turbo
generator, fire pump house
(B183), storage yard (Area
505), outdoor work area/ shop
(Area 714), and transformer
area.

Historical site photos show an
aboveground water tank and
aboveground pipelines
connecting the power plant
with Building 143.

Radiological surveys were
completed north and west of
Building 143 and elevated
cesium 137 was detected in
soil. Two small areas were
excavated (approximately 390
cubic yards of soil were
removed) (Boeing, 2001a and
). Waste characterization
results from this activity
indicated the presence of
cadmium, copper, and lead at
concentrations greater than
background for each. Samples
collected from downslope of
these areas (drainage leading
to SRE Pond) were analyzed
for these metals

solvent use in power
plant cleaning
operations

(SRSVO01, SRSV10, SRSV11) at 4, 6.5, and
27 feet bgs respectively.

Freon-113 was detected in the sample collected in the southern portion of the site
(SRSV01) at a concentration of 2.2 pug/l. This compound was detected (<5 nug/kg)
in several locations throughout the SRE area. No other VOCs were detected in soil
vapor samples: no further delineation needed.

Area recommended for further
consideration in CMS based
on mercury concentrations and
risk assessment results as
described in Chemical Use
Area 3c below.

VOCs limited and
associated risks do not drive
CMS recommendation.

TPH: Petroleum
hydrocarbon use
supporting water
cooling system
within area

Collect and analyze three shallow soil
samples from beneath disturbed surface soil
at 3 locations within former SCE Plant flat
area (SRBS70 through SRBS72).

TPH sampling results are shown on Figure A3.3-2.

Detected hydrocarbon concentrations were less than 5 mg/kg at representative
locations: no further delineation needed.

YES

Area recommended for further
consideration in CMS based
on mercury concentrations and
risk assessment results as
described in Chemical Use
Area 3c below.

YES

TPH limited and associated
risks do not drive CMS
recommendation.

PCBs: Transformer
oils potentially
containing PCBs

Collect and analyze lateral composite soil
sample at 0.5 feet bgs at former transformer
pad location (SRBS66 composite).

Place component samples on hold to be
analyzed individually in the event of a detect
in the composite.

PCB results are shown on Figure A3.3-2.

PCBs were not detected in the shallow samples at targeted locations, lateral extents
of potential PCBs are delineated by location of former transformer pad: no further
delineation needed.

YES

Area recommended for further
consideration in CMS based
on mercury concentrations and
risk assessment results as
described in Chemical Use
Area 3c below.

YES

PCBs not detected, and
associated risks do not drive
CMS recommendation.
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Table A3.3-2A (Page 4 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

e o | e .
Map Status. How Used and Potential Chemicals ngplmg Scope and Ra_monale _ . _ Sampling Results ' . gradients sufﬁmgntly CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics assessment? 4 [see Figure A3.5-1 for CMS
(see text for Site History) ) areas]
3a Southern California Edison | Metals: Potential Drainage Metals are shown on Figures A3.3-4A and A3.3-4B. Drainage YES
Steam Power Plant: Steam metals use, facility Collect and analyze soil samples from the YES Metals (excluding mercury)
Generation Area records indicate use drainage downslope from the site (SRBS01) | Drainage Area recommended for further | not detected above
of liquid sodiumand | at 0.5 feet bgs to screen for metals use. No metals were detected above background (mercury ND<0.2 mg/kg, above consideration in CMS based background and associated
Plastic tarping covers the soil liquid mercury in background 0.09 mg/kg), additional mercury sampling was conducted as described | on mercury concentrations and | risks do not drive CMS
in the eastern portion of the closed systems, no in Chemical Use Area 3c below: no further delineation for metals needed. risk assessment results as recommendation.
flat area and down to the edge | other use of metals is described in Chemical Use
of the SRE Pond to control recorded in this area. Area 3c below.
erosion of mercury-impacted
soil. Liquid mercury was
reportedly released as
All features have been described in
removed. Chemical Use Area
3c below.
3b Southern California Edison | VOCs: Potential Depth to bedrock at the former cooling tower | VOC results are shown on Figure A3.3-1. YES YES

Steam Power Plant: Cooling
Tower

solvent use in power
plant cleaning
operations

is less than 3-feet, precluding installation of
soil vapor probes at the base.

Collect and analyze soil matrix samples (at
0.5 and 3 feet bgs) at former cooling tower
(SRBS63) and in downslope area (SRBS62).

Acetone was detected up to 32 ug/kg in SRBS63, well below the Residential and
Ecological RBSLs (51,000 and 41,000 ug/kg respectively). No other VOCs were
detected: no further delineation needed.

Shallow bedrock (approximately 3 feet bgs) encountered during sampling
delineates vertical extent.

VOC concentration limited at
targeted locations.

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.

Metals: Potential
metals use including
potential hexavalent
chromium use in
cooling tower,
facility records do not
indicate use or
storage of metals.

Collect soil samples (at 0.5 and 3 feet bgs) at
base of former cooling tower (SRBS63) and
in downslope area (SRBS62); analyze for
metals and hexavalent chromium.

Metals are shown on Figure A3.3-4A and A3.3-4B.

o Aluminum detected up to 22,000 mg/kg, just over background (20,000 mg/kg) in
SRBS63.

o Boron detected up to 10 mg/kg, just above background (9.7 mg/kg) in the
shallow sample from SRBS62, not detected in the deeper sample.

e Hexavalent chromium detected in one duplicate sample collected beneath the
former cooling tower (SRBS63D01) at 0.21 mg/kg, well below Residential and
Ecological RBSLs (110, 15 mg/kg respectively), not detected downslope, or in
deeper sample.

o No other metals were detected above background in either sample at either
depth.

Samples at targeted locations less than, or near background: no further delineation
needed.

YES

Metals below background or
just above background at
targeted locations.

YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.
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Table A3.3-2A (Page 5 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

e o | e .
Map Status. How Used and Potential Chemicals ngplmg Scope and Ra_monale _ _ ' Sampling Results ' . gradients sufﬁmgntly CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
3c Southern California Edison | Mercury: Liquid Collect soil samples within area and Mercury results are shown on Figure A3.3-5. YES YES
Steam Power Plant: mercury was downslope drainage to the east at surface, 0.5 Avrea is recommended for The extent of impacted soil
Mercury Release Area reportedly released feet bgs, and 3 feet bgs (SRSS02 through Mercury was detected above background (0.09mg/kg) throughout the former further consideration in CMS | is delineated by the known
from a pipe cutby a | SRSS05, SRBS01, SRBS12 through powerplant site (flat area), downslope in the drainage leading to the SRE pond, and | based on Mercury source area, extensive step
welding torch during | SRBS21, SRBS24 through SRBS27, downslope towards the Building 003 Leach Field. concentrations and Risk out sampling, and soil
post-closure SRE SRBS32 through SRBS35, SRBS37 through e Highest concentrations detected in the flat area near center of release area, | Assessment results. thickness.
demolition activities | SRBS52); analyze for mercury. up to 35.5 mg/kg (SRBS40). Concentrations decrease to near background
unrelated to typical levels (0.10 to 0.31 mg/kg) to the south, west, and north (SRBS26,
site operations Collect trench samples within flat area SRBS27, SRBS41 through SRBS44, SRBS48, SRTS12).
(Rockwell 1983; (SRTS10 through SRTS12) at 3 feet bgs; e Deeper samples(3 feet bgs) in flat area (SRBS13, SRBS41,SRTS10
Lenox, 2000b). analyze for mercury. through SRTS12) contained lower concentrations than corresponding
shallow samples.
e Concentrations downslope and in the drainage leading to the SRE Pond
(SRBS14 through SRBS21, SRBS32 though SRBS35, SRBS45, SRBS47,
SRBS50, SRBS51) also decrease (0.04 to 1.1) mg/kg.
e Mercury was detected down into the SRE Pond.
Sediments and soil at the SRE Pond are described in Chemical Use Area 14 below.
Soil thickness is defined within the area by bedrock encountered in soil borings and
soil vapor probes.
Metals: No Waste characterization data (Boeing, 2001c) | Total metals analyzed following 2001 excavations not performed in or near -- YES
documented use in from two small excavations near and west of | asphalt-lined ditch. Area recommended for further | The extent of potential
western portion of the mercury-release area contained the consideration in CMS to impacts (if present)
site leading to following metals above background: copper evaluate any uncertainty constrained by ditch width
asphalt-lined ditch (up to 50.4 mg/kg), cadmium (up to 6.57 associated with 2001 waste and presence of rock
along base of rock mg/kg), lead (up to 59.3 mg/kg), and zinc (up characterization results. outcrop volume of area
outcrop. to 361 mg/kg). considered small in overall
CMS Area extent.
4 Underground Storage Tank | VOCs: Diesel Fuel Collect and analyze at soil vapor probe Soil vapor results are shown on Figure A3.3-1. YES YES

(UST) UT-27

1,000 gal capacity steel fuel
tank located adjacent to
southeast side of former
Building 143 (SRE); supplied
diesel fuel for emergency
backup generator.

Removed August 1988 under
VCEHD oversight.

adjacent to former tank (SRSV04) at 4 feet
bgs.

A VCEHD representative screened for VOCs
at the UST excavation stockpile using a
Photo lonization Detector (PID), and made
visual observations of the soil. No VOC
detects were reported, and no staining was
noted in the observed soil.

Based on soil vapor results and VCEHD
observations, no RFI soil matrix sampling
was conducted.

Freon-113 was detected at a concentration of 3.8 ug/l in the sample (SRSV04).
This compound was detected (<5 pg/kg) in several locations throughout the SRE
area. No other VOC compounds were detected in the sample: no further
delineation needed.

Detected VOCs limited at
targeted location.

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.
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Table A3.3-2A (Page 6 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Map
Key

Chemical Use
Area Name
Status, How Used and
Physical Characteristics
(see text for Site History)

Potential Chemicals
Used / Stored

Sampling Scope and Rationale!
[See Figure A3.2-1 for sampling locations]

Sampling Results
Chemical concentrations detected above background and/or risk screening levels??

Potential concentration
gradients sufficiently
evaluated for risk
assessment? >4

Is delineation sufficient to
estimate soil volume in
CMS?®
[see Figure A3.5-1 for CMS
areas]

Underground Storage Tank
(UST)UT-71

1,500 gallon capacity steel
gasoline fuel tank located
adjacent to east side of former
Building 183 (Fire Pump
House). Supplied fuel for
pumps.

Removed December 1998
under VCEHD oversight.

VOCs: Gasoline

Collect and analyze two soil samples below
the excavated tank (T-1-UT71, T-2-UT72),
and one from beneath the adjacent fuel
pipeline (P-1-UT71).

VOC sampling results are shown on Figure A3.3-1.

No VOCs were detected in the soil beneath the former tank, or from the soil
beneath the former pipeline: no further delineation needed.

YES
No VOCs detected at targeted
locations.

YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.

TPH: Gasoline Collect and analyze two soil samples below | TPH results are shown on Figure A3.3-2. YES YES
the excavated tank (T-1-UT71, T-2-UT72), No TPH detected at targeted Area is not recommended
one from beneath the adjacent fuel pipeline No petroleum hydrocarbons were detected in the soil beneath the former tank, or locations. for further evaluation in
(P-1-UT71), and two from the excavation from the soil beneath the former pipeline: no further delineation needed. CMS based on sampling and
stockpile (SP-1-UT71, SP-2-UT71). risk assessment results.

BTEX & MTBE: Collect two soil samples below the excavated | VOC results are shown on Figure A3.3-1. YES YES

Gasoline tank (T-1-UT71, T-2-UT72), and one from No VOCs detected at targeted | Area is not recommended

beneath the adjacent fuel pipeline (P-1-
UT71); analyze for BTEX compounds
(benzene, toluene, ethyl benzene and
xylenes) and MTBE (Methyl Tertiary Butyl
Ether).

No MTBE or BTEX compounds were detected in the soil beneath the former tank,
or from the soil beneath the former pipeline: no further delineation needed.

locations.

for further evaluation in
CMS based on sampling and
risk assessment results.

Metals: Gasoline

Collect two soil samples below the excavated
tank (T-1-UT71, T-2-UT71), one from
beneath the adjacent fuel pipeline (P-1-
UT71); analyze all samples for total and
organic lead.

Metals results are shown on Figure A3.3-4.

No metals were detected above background in the soil beneath the former tank, or
from the soil beneath the former pipeline: no further delineation needed.

YES

No metals detected above
background at targeted
locations.

YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.

Underground Storage Tank
(UST) UT-74

1,500-gallon capacity steel
tank adjacent to northeast
corner of Building 003.
Supplied diesel fuel for an
emergency backup generator.

Removed March 2001 under
VCEHD oversight.

VOC:s: Diesel Fuel

Collect and analyze two soil samples below
the excavated tank (T-1-UT74, T-2-UT74).

VOC results are shown on Figure A3.3-1.

No VOCs were detected in the soil beneath the former tank: no further delineation
needed.

YES
No VOCs detected at targeted
locations.

YES

Area not recommended for
further evaluation in CMS

based on sampling and risk
assessment results.

TPH: Diesel Fuel

Collect two soil samples below the excavated
tank (T-1-UT74, T-2-UT74); analyze all
samples for TPH (diesel range only).

TPH results are shown on Figure A3.3-2.

No hydrocarbons were detected in the soil beneath the former tank: no further
delineation needed.

YES
No TPH detected at targeted
locations.

YES

Area not recommended for
further evaluation in CMS

based on sampling and risk
assessment results.
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Table A3.3-2A (Page 7 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently 5
Status, How Used and - ! . . : : . 2 . CMS?
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
(see text for Site History) assessment? areas]
7 Building 003 Leach Field VOCs: No Building 003 leach field screened for VOC results are shown on Figure A3.3-1. YES YES

2,700 gallon capacity septic
tank. The sanitary leach field
measured 600 linear feet. Use
of septic systems and sanitary
leach fields were discontinued
in 1961 following the
installation of the sanitary
sewer system. The Septic tank
and leach piping were
removed in September 2000.

documented use of
VOCs

presence of VOCs.

Collect and analyze soil vapor probe within
leach field (SVLFO003-1).

No VOCs were detected in soil vapor at representative location: no further
delineation needed.

Area recommended for further
evaluation in CMS based on
SVOCs and metals as
described below.

VOCs not detected. Risks
associated risks with
SVOCs and metals drive
CMS recommendation.

SVOCs: No
documented use of
SVOCs

Building 003 leach field screened for
presence of SVOCs.

Excavate trenches to locate leach lines.
Within select trenches, collect and analyze
soil samples beneath leach gravels (approx. 4
feet bgs).

SVOC results are shown on Figure A3.3-2.

SVOCs were detected in the northwestern part of the leach field, adjacent to the
SRE Pond Influent channels. SVOC compounds detected at the highest
concentrations within the Building 003 Leach Field in two locations (SRTS02,
SRTS06)

e Fluoranthene had the highest detected concentration in the Building 003
Leach Field, up to 25,000 pg/kg (less than Res and Eco RBSLSs,
SRTS02S02 at 4 feet bgs).

e Benzo(a)pyrene was detected at concentrations up to 15,000 pg/kg
(greater than Res and Eco RBSLs SRTS02S02 at 4 feet bgs).

o Lateral extent of impacted soil is delineated by the edges of the leach
field. Vertical extent is delineated by bedrock encountered during
trenching activities (4 — 9 feet bgs).

e Downgradient extent is limited by the SRE Pond, which is recommended
for CMS (See discussion in Chemical Use Area 14).

YES

Area is recommended for
consideration in CMS based
on SVOC concentrations and
risk assessment results.

YES

Potentially impacted soil is
delineated laterally by the
extent of the leach field, and
vertically by the depth to
bedrock.

TPH: No
documented use of
TPH

Building 003 leach field screened for
presence of TPH.

Excavate trenches to locate leach lines.
Within select trenches, collect and analyze
soil samples (SRTS01through SRTSO03,
SRTSO05 through SRTS09, SRTS02D01,
SRTS02D02) beneath leach gravels (approx.
4 feet bgs).

TPH results are shown on Figure A3.3-2.

TPH detected in SRTS02S02 up to 358 mg/kg (18 mg/kg diesel and 340 mg/kg
lubricant oil range). Gasoline-range hydrocarbons detected in SRTS02S01 at 10
mg/kg (at 4 feet bgs). No other hydrocarbons were detected in any of the other
trench samples in the leach field: no further delineation needed.

YES

Area recommended for further
evaluation in CMS based on
SVOCs and metals as
described above and below.

YES

TPH low and associated
risks do not drive CMS
recommendation.

PCBs: No
documented use of
PCBs, but PCBs were
detected in septic
tank waste
characterization data.

Waste characterization results from this
removal activity indicated elevated PCBs (up
to 2,574 ng/kg).

Samples were not analyzed for PCBs in the
soils beneath leach field.

Samples were not analyzed for PCBs in the leach field.

PCBs not characterized, but
area recommended for further
evaluation in CMS based on
SVOCs and metals as
described above and below.

YES

Potentially impacted soil is
delineated laterally by the
extents of the leach field,
and vertically by the depth
to bedrock.
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Table A3.3-2A (Page 8 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name
Status, How Used and
Physical Characteristics
(see text for Site History)

Map
Key

Potential Chemicals
Used / Stored

Sampling Scope and Rationale!
[See Figure A3.2-1 for sampling locations]

Sampling Results
Chemical concentrations detected above background and/or risk screening levels??

Potential concentration
gradients sufficiently
evaluated for risk
assessment? >4

Is delineation sufficient to
estimate soil volume in
CMS?®
[see Figure A3.5-1 for CMS
areas]

7 Building 003 Leach Field
(continued)

Dioxins: Not used at
site but can be
present in burned
materials and ash

To screen for potential combustion products,
collect soil sample SRBS61S01 (at 4 feet
bgs) collocated with previous elevated
SVOC detects (SRTS02S02), analyze for
dioxins.

Dioxin results are shown on Figure A3.3-3.

Dioxins were not detected above background at representative locations: no further
delineation needed.

YES

Area recommended for further
evaluation in CMS based on
SVOCs and metals as
described above and below.

YES

Dioxin concentrations low
and associated risks do not
drive CMS
recommendation.

Metals: No
documented use of
metals

Waste characterization results from this
removal activity indicated several metals
above background including silver (up to
22.4 mg/kg) and mercury (up to 21.5 mg/kg)
(Boeing, 2001d). STLC extract analyses
performed for waste characterization indicate
the presence of hexavalent chromium (up to
0.58 mg/L); however total soils analysis
(TTLC) did not detect hexavalent chromium.

Building 003 leach field screened for the
presence of metals.

Excavate trenches to locate leach lines.
Within select trenches, collect and analyze
soil samples beneath leach gravels (approx. 4
feet bgs).

Note: Selenium and antimony were only
analyzed in 4 samples (SRTS01, SRTS06,
SRTS07, SRTS09).

Metals results are shown on Figure A3.3-4.

Concentrations of six metals exceeded background, Eco RBSL, and/ or Res RBSL

in five locations (SRTS02S01, SRTS02S02, SRTS06, SRTS07, SRTS09):

o Silver (up to 11.4 mg/kg), mercury (up to 0.81 mg/kg), manganese (at 526
mg/kg), copper (at 31 mg/kg), selenium (up to 0.96 mg/kg), and thallium (up to
4 mg/kg).

e Manganese and copper were detected just above background in one sample and
(495 and 31 mg/kg, respectively).

o Highest metals concentrations were generally near the center of the leach field
(SRTS02S01, SRTS02S02, SRTS06) and generally decrease laterally. The
maximum thallium concentration was at SRTS07, at the north (downslope) edge
of the leach field.

e pH Range =5.06-6.3

Bedrock was encountered in the leach field at depths ranging from 4 to 9 feet bgs.
Impacted soil extent is defined by the extent of the leach field.

YES

Area is recommended for
further consideration in CMS
based on SVOC and metals
concentrations, and risk
assessment results.

YES

Impacted soil is delineated
laterally and vertically by
known extent of the leach
field. Downslope, the leach
field is adjacent to the SRE
Pond Chemical Use Area
(Chem use area 14), also
recommended for CMS.

8 Transformer Area 683

Area 683 adjacent to east
portion of Building 143
included one concrete pad-
mounted transformer
surrounded by asphalt

All features have been
removed

PCBs: Oils
potentially containing
PCBs

Collect and analyze soil samples at 0.5 feet
bgs from three locations in the rectangular
soil surface within the perimeter of the
former transformer pad; combine samples in
the lab to form a composite sample
(SRBS69).

Place component samples on hold to be
analyzed individually in the event of a detect
in the composite.

PCB results are shown on Figure A3.3-2.

No PCBs were detected from targeted locations at the former transformer area: no
further delineation needed.

YES
PCBs not detected at targeted
locations.

YES

Area is not recommended
for further evaluation in
CMS based on sampling and
risk assessment results.
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Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

CAhle’zggl(,:\la;r;J:e Potential concentration Is df_llnetatloplsuflf icient to
Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently estima eCSI‘\’/:S‘;S ume in
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
(see text for Site History) assessment? areas]
9 Transformer Area 693 PCBs: QOils Collect and analyze soil samples from the PCB results are shown on Figure A3.3-2. YES YES

40 foot by 10 foot pad
included two power poles
containing 6 transformers,
surrounded by asphalt.

Substation #1 on facility
drawings

All features have been
removed

potentially containing
PCBs

rectangular soil surface at four locations
within the perimeter of the former
transformer pad; combine samples in the lab
to form a composite sample (SRBS54S70 at
0.5 feet bgs).

Based on composite results analyze the
shallow (SRBS54S01 through SRBS54S04)

and deep component samples (SRBS54S05).

Collect shallow stepout samples (SRBS77,
SRBS78, SRBS80).

[Note: refusal at SRBS70, SRBS80].

Aroclor 1260 was detected at 6,300 pg/kg in shallow composite sample
(SRBS54S70) and 7,800 pg/kg in one of the four individual samples (SRBS54S04)
making up the composite. PCBs in the shallow samples were above RBSLs.

Refusal was encountered in three borings. SRBS54S05, collected at 2.5 feet bgs
beneath SRBS54S01 (6,900 pg/kg Aroclor 1260) contained Aroclor 1260 at 140

ng/kg.

Three shallow stepout samples were planned to further characterize the area.
Refusal at the concrete surface was encountered at two sample locations (SRBS78,
SRBS80) to the north and north-west. One sample (SRBS77) was collected and
analyzed; no PCBs were detected. Samples SRBS54S01 through SRBS54S03
encountered refusal on shallow bedrock between 0.5 feet and 1 foot bgs.

Area is recommended for
further consideration in CMS
based on PCB concentrations
and risk assessment results.

Extent of impacted soil is
delineated by bedrock
outcrop, sample refusal, and
analytical results.

10

Transformer Area South of
Building 003

Pad included 3 transformers

All features have been
removed

PCBs: Qils
potentially containing
PCBs

Collect and analyze soil sample at surface
within perimeter of former transformer pad
(SRBS53).

Based on results collect stepout soil samples
around pad (SRBS55 through SRBS57,
SRBS74 through SRBS76, SRBS79) to
assess extent of impacted soil.

PCB results are shown on Table A3.3-2.

Aroclor 1254 detected above Ecological RBSL, but below residential RBSL (79
ng/kg and 350 pg/kg, respectively) in SRBS53 (120 ug/kg).

Aroclor 1254 was detected above Eco or Res RBSLs in the lateral stepout samples
immediately north and south of the pad (SRBS55, SRBS56), up to 430 pg/kg No
PCBs were detected in the intermediate distance stepout sample to the north-west
(SRBS74).

Shallow bedrock was encountered in four of the five extended stepout borings
(SRBS57, SRBS75, SRBS76, SRBS79).

YES

Area is recommended for
further consideration in CMS
based on PCB concentrations
and risk assessment results.

YES

Soil impacts are delineated
by limited lateral and
vertical extent of soil around
former pad, and the local
topography the pad is
situated in a topographic
depression.
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Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
11 Oil Stain at Building 003 VOCs: None Building 003 screened for VOCs based on VOC results are shown on Figure A3.3-1. YES YES
documented observed oil stain. Avrea is recommended for Lateral extent of soil is
Oil staining was observed on In the soil vapor sample, Freon-113 was detected in SRSV03 at 6 feet bgs (2.3 further evaluation in CMS delineated by the known
dirt surface at Building 003 Collect and analyze soil vapor near stain ug/l). This compound was detected (<5 pg/kg) in several locations throughout the | based on methylene chloride | visible extent of stained soil.
site after demolition, during a (SRSV03). SRE area. No other VOCs were detected in soil vapor. No further delineation concentration and risk Vertical extent of impacted
DTSC site walk, but was not needed. assessment results. soil is delineated by
observed in historical air Collect and analyze soil samples at 8 and 13 bedrock.
photos. (USEPA, 1997). feet bgs in location of surface stain In soil matrix sample, three VOCs were detected:
(SRBS22). e Methylene chloride was detected at 8 and 13 feet bgs (up to 7 pg/kg), above Res
RBSL (4 pg/kg).
o 1-Chlorohexane was detected at 1 pug/kg (at 8 and 13 feet bgs). 2-Hexanone was
detected at 3 pg/kg.
Bedrock was encountered at 7 feet bgs at SRSV03, and at 13 feet bgs in SRBS22.
TPH: None Building 003 screened for TPH based on TPH results are shown on Figure A3.3-2. YES YES
documented observed oil stain. Lateral extent of soil is
TPH was detected in both samples: Avrea is recommended for delineated by the known
Collect and analyze shallow and deep soil o Gasoline- and diesel- range hydrocarbons were not detected in either sample. further evaluation in CMS visible extent of stained soil.
samples in location of surface stain SRBS22 | e« Kerosene-range hydrocarbons were detected in SRBS23 at 40 mg/kg. based on methylene chloride Vertical extent of impacted
(8 and 13 feet bgs) , SRBS23 (1 foot bgs). e Lubricant-range hydrocarbons were detected in both samples, up to 470 mg/kg | and TPH (as PAH) soil is delineated by
(in SRBS23). concentrations, and risk bedrock.
Combined concentrations of kerosene-, diesel-, and lubricant-oil range assessment results.
hydrocarbons are less than 510 mg/kg (below RBSLS).
Soil thickness is defined by depth to bedrock as described above.
PCBs: None Building 003 screened for PCBs based on PCB results are shown on Figure A3.3-2. YES YES
documented observed oil stain. Avrea is recommended for PCBs low and associated
Aroclor 1254 detected at 60 ng/kg, no other PCBs were detected at targeted further evaluation in CMS risks do not drive CMS
Collect and analyze soil sample in location of | location: no further delineation needed. based on methylene chloride recommendation.
surface stain (SRBS23) at 1 foot bgs. and TPH (as PAH)
Soil thickness is defined by depth to bedrock as described above. concentrations, and risk
assessment results.
12 SRE Pond Influent Channels | VOCs: None Screen for VOCs to characterize potential VOC results are shown on Figure A3.3-1. YES YES

Two concrete lined influent
channels drained the 2 main
flat portions of the site and
joined at the west end of SRE
pond.

The channels are still present.

migration into pond.

Collect and analyze at two soil vapor probes
adjacent to lined channels (SRSV08,
SRSV09 collected at 3 and 4 feet bgs
respectively).

No VOCs were detected in soil vapor at representative locations: no further
delineation needed.

No VOCs were detected at
representative locations.

Area lies within an area
recommended for CMS
(Building 003 Leach Field)

VOCs not detected, and
associated risks do not drive
CMS recommendation.
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Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
12 SRE Pond Influent Channels | SVOCs: None Screen for TPH to characterize potential SVOC:s results are shown on Figure A3.3-2. YES YES
(Continued) migration into pond. Channel Sediment Channel Sediment
Channel Sediment SVOCs not detected. Lined Risks associated with metals
Channel Sediment No SVOCs were detected in SRSSO1. channel sediment drive CMS
Collect and analyze surface sediment within recommended for CMS based | recommendation.
lined channel to characterize potential Adjacent Soil on metals (Table A3.3-5).
migration into pond (SRSS01). PAHSs were detected up to 9ug/kg; benzo(a)pyrene detected up to 4 pg/kg in Adjacent Soil
SRBS05. None were detected above RBSLs. Adjacent Soil SVOCs limited and
Adjacent Soil SVOCs limited at associated risks do not drive
Collect soil samples adjacent to and beneath | SRBS29 encountered refusal on shallow bedrock at 3 feet bgs. representative locations. Area | CMS recommendation.
lined channel at 0.5 and 3 feet bgs (SRBS05, lies within an area
SRBS29); analyze shallow sample (0.5 feet Low concentrations of PAHSs in one of two samples at representative locations: no | recommended for CMS
bgs). further delineation needed. (Building 003 Leach Field).
TPH: None Screen for TPH to characterize potential TPH results are shown on Figure A3.3-2. YES YES
migration into pond. Channel Sediment Channel Sediment
Channel Sediment Lined channel sediment TPH not detected. Risks
Collect and analyze surface sediment within | No petroleum hydrocarbons were detected, sediment lies in lined channel: no recommended for CMS based | associated with metals drive
lined channel (SRSSO01). further delineation needed. on metals (Table A3.3-5). CMS recommendation.
Metals: None Channel Sediment Metals results are shown on Figure A3.3-4A and A3.3-4B. YES YES

Collect and analyze surface sediment within
lined channel (SRSS01) to characterize
potential migration into pond.

Adjacent Soil
Collect soil samples adjacent to and beneath

lined channel (SRBS05, SRBS29) at 0.5 and
3 feet bgs; analyze deeper sample(3 feet bgs)
for metals and pH.

Channel Sediment

Cadmium (2 mg/kg), lead (56 mg/kg), and zinc (840 mg/kg) were detected above
background and Eco RBSLs. Sediment is contained on either side in lined channel,
and at the downslope end by the SRE Pond (Chem use area 14).

No further delineation needed.

Adjacent Soil
No metals were detected above background in SRBS05.

SRBS29 encountered refusal on shallow bedrock at 3 feet bgs.

No further delineation needed.

Channel Sediment

Lined channel sediment
recommended for CMS based
on metals (Table A3.3-5).

Adjacent Soil
Metals were below

background at representative
locations.

Channel Sediment

Extent of affected soils
defined by walls of lined
channel, and by SRE Pond.

Adjacent Soil
Metals below background.

Area lies within an area
recommended for CMS
based on mercury (Building
003 Leach Field)
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Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently 5
Status, How Used and - ! . . : : : 2 . CMS?
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels? evaluated for risk . X
Physical Characteristics 0 3.4 [see Figure A3.5-1 for CMS
(see text for Site History) assessment: areas]
13 Former Industrial Dry Well | VOCs: VOCs screened for based on potential VOC results are shown on Figure A3.3-1. YES YES

A septic sewer system
received sanitary waste from
Building 143 and 003. An
industrial waste system
paralleled this sewer system,
but terminates in a dry well
adjacent to the leach field.
Any overflow from the dry
well is into the concrete
channel leading to the sump
and pond. Cooling water
algicides may have been
transported to the dry well.
(Rockwell, 1977).

Shallow bedrock (less than 5
feet bgs) is present at the site,
and the dry well was
presumably cased into the
Chatsworth formation
bedrock.

No documented
release of VOCs in
industrial drywell

impacts from industrial wastewater received
from other areas.

Collect and analyze soil vapor (SRSV09) at 4
feet bgs adjacent to the former industrial dry
well.

No VOCs were detected in soil vapor probe at targeted location: no further
delineation needed.

No VOCs were detected in
soil vapor at targeted location.

Area contained within area
recommended for further
evaluation in CMS based on
mercury in soil (Chem Use
Area 3).

VOCs were not detected.

Metals:

Hexavalent
chromium potentially
used as cooling water
algicide

Based on shallow bedrock in area (<5 feet in
soil vapor probe), the industrial dry well was
likely installed into Chatsworth formation
bedrock. Due to downward infiltration of
water, discernable impacts to surrounding
soil unlikely. Impacts assessed via
hexavalent chromium data in nearby
Chatsworth formation monitoring well RD-
86 (Table A3.3-2B).

Hexavalent chromium (potentially used as a cooling water algicide) was not
detected in RD-86.

YES
Area contained within area
recommended for further
evaluation in CMS based on
mercury in soil (Chem Use
Area 3). Uncertainty
regarding-hexavalent

. | | :
CMsS.

YES

Potential impacts localized
and area contained within
portion of Chemical Use
Area 3.
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Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

CAhsg(l:\la;r;J:e Potential concentration Is dslmeftloplsuflflmen't to
Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently estima eCSI‘\’/:S‘;S ume in
Key o - Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . '
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
14 SRE Pond VOCs: SRE Pond VOC results are shown on Figure A3.3-1. SRE Pond SRE Pond
SRE Pond Sampling rationale based on potential detects YES
Includes Standpipe/ Overflow | None; however, the in upgradient Chemical Use Areas. SRE Pond YES Extent of impacted area is
Drain pond received surface VOCs were detected in Historical and RFI samples: Area recommended for CMS defined by topography
water runoff from the | 1990 Samples (Historical) e Methylene Chloride was detected above Eco RBSLs at PS-8 (4,200 and based on VOC, PAH, metals, | (pond perimeter) and
Pond constructed in 1957 to following Chemical Collect and analyze sediment samples in 1 3,700 ng/kg at 2 and 3 feet bgs respectively) in the pond during Historical | and dioxins concentrations and | bedrock.

support SRE activities.
Earthen dam on eastern end
(Structure 773) equipped with
drainage control valve. Sump,
pump and discharge pipeline
installed in 1958 to divert
effluent southeast toward
OCY RFl site [See OCY RFI
Site Report, Appendix A2].

Erosion control measures
implemented along drainage
blow dam to stabilize souls
following the Topanga Fire
and to limit potential
contaminant migration.

Use Areas:

¢ Concrete
channels (#12);

+ Natural drainage
from SCE Power
Plant and
mercury release
area and cooling

tower (#3);
¢ Building 003
Leach Field (#7);
and
¢ Concrete Pad in
Area 723 (#2).
Drainage
Downslope of SRE
Pond

None; however, the
drainage receives
surface water runoff
from other Chemical
Use Areas potentially
impacted by VOCs.

foot intervals down to bedrock (PS- 5
through PS-8).

Post 1997 Samples (RFI)

Collect and analyze sediment samples within
the base of sump/standpipe (SRSUO1) at 8.5
feet bgs, downslope of base of
sump/standpipe (SRBS30) at 5 and 7.5 feet
bgs, and within the pond (SRBS02, SRBS04,
SRBS62) at 0.5 feet bgs to 4 feet bgs.

Drainage Downslope of SRE Pond
1992 Samples (Historical)

Collect and analyze surface sediment
samples from the unlined drainage
downslope from SRE Pond (BB19001
through BB19004). These samples
(historical) were collected as a part of a
previous investigation to the RFI.

Post 2000 Samples (RFI)

Collect surface sediment samples from the
unlined drainage downslope from SRE Pond
(SRBS09 through SRBS11) to assess
conditions downstream from the SRE Pond;
analyze for VOCs.

sampling. Methylene chloride was detected again in RFI sampling at 13
ng/kg above Res RBSL (4 pg/kg) in sump sample (SRSUO01). Xylenes
were detected up to 520 pg/kg in Historical pond samples, and up to 0.6
ng/kg in pond samples during RFI sampling.

e PCE (up to 330 ng/kg), Toluene (up to 3,600 pg/kg), TCE (up to 1,000
ug/kg), 1,1,1-Trichloroethane (up to 400 ug/kg), 1,1-Dichloroethane (up
to 130 nug/kg), and 1,2-Dichloroethene (up to 120 ug/kg) were detected
above Ecological and/or Residential RBSLs in PS-7and/or PS-8 (historical
samples), but were not detected in co-located RFI samples (SRBS04).

e Acetone was detected up to 36 ug/kg in pond samples collected during
RFI sampling.

Drainage Downslope of SRE Pond

Historical

Styrene (up to 4 ug/kg), Acetone (up to 30 ug/kg), and methylene chloride (up to 4
ug/kg) were detected.

RFI

e Acetone (up to 5,200 pg/kg), methylene chloride (up to 13 ug/kg), 2-butanone
(up to 37 nug/kg) were detected in the drainage; and decreased down drainage
to non detect.

Drainage sediments are approximately 1 foot thick over bedrock. Impacts are
limited laterally by width of drainage, approximately 10 feet at the upper end and 5
feet downslope near the SSFL Administrative boundary.

risk assessment results.

Drainage Downslope of SRE
Pond

YES

Area recommended for further
evaluation in CMS based on
VOC, dioxin, and metals
concentrations, PAH, and TPH
(as PAHS) , and risk
assessment results.

Drainage Downslope of
SRE Pond

YES

Downstream extent
characterized by decreasing
concentration trend (to non
detect). Lateral extents are
delineated by the channel
edges, vertical extents are
delineated by depth to
bedrock.
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Table A3.3-2A (Page 14 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
14 SRE Pond (continued) SVOCs: SRE Pond SVOC results are shown on Figure A3.3-2. SRE Pond SRE Pond
SRE Pond 1990 Samples (Historical) YES YES
None; however, the Collect and analyze pond sediment samples SRE Pond Area recommended for CMS Extent of impacted area is
pond received surface | in 1 foot intervals down to bedrock (PS-5 Historical based on VOC, SVOC, metals, | defined by topography
water runoff from through PS-8). These samples (historical) Fluoranthene had the highest detected concentration in the Historical samples, up to | and dioxins concentrations and | (pond perimeter) and
other Chemical Use were collected as a part of a previous 800 ng/kg, all other SVOCs were either detected at lower concentrations, or were risk assessment results. bedrock.

Avreas potentially
impacted by SVOCs.

Drainage
Downslope of SRE
Pond

None; however, the
drainage receives
surface water runoff
from other Chemical
Use Areas potentially
impacted by SVOCs.

investigation to the RFI.

Post 1997 Samples (RFI)

Collect and analyze sediment samples within
the base of sump/standpipe (SRSUO1) and
within the pond (SRBS02) at 0.5 feet bgs to
4 feet bgs; analyze for SVOCs to evaluate
elevated detects beneath upgradient Building
003 Leach Field (Chemical Use Area # 7).

Drainage Downslope of SRE Pond
1992 Samples (Historical)

Collect and analyze surface sediment
samples from the unlined drainage
downslope from SRE Pond (BB19001
through BB19004).

Post 2000 Samples (RFI)

Collect and analyze surface sediment
samples from the unlined drainage
downslope of SRE Pond (SRBS09 through
SRBS11) to assess conditions downstream
from the SRE Pond.

not detected. Benzo(a)Pyrene was detected at 240 ug/kg at 0.5 feet bgs above Res
RBSL (6 ug/kg), but below Eco RBSL (4,700 ug/kg) in PS-7.

RFI
No SVOCs were detected.

Lateral extents of potentially impacted soil are delineated by the known pond
perimeter (topography). Vertical extent is limited to soil above bedrock (3.5t0 9
feet bgs) which was encountered during soil sampling activities.

Drainage Downslope of SRE Pond

e PAHs were detected up to 54 ug/kg (phenanthrene); benzo(a)pyrene was
detected at 4 ng/kg. PAHSs decreased down drainage to less than 5 pg/kg.

e 4-methylphenol and two phthalates were detected in one of four historical
samples up to 2,200 ug/kg. Common laboratory contaminants were not
detected in RFI samples.

e No SVOCs were detected above RBSLSs.

Drainage sediments are approximately 1 foot thick over bedrock. Impacts are
limited laterally by width of drainage, approximately 10 feet at the upper end and 5
feet downslope near the SSFL Administrative boundary.

Drainage Downslope of SRE
Pond

YES

Area recommended for further
evaluation in CMS based on
VOC, dioxin, and metals
concentrations, potential
SVOC (as TPH) and measured
concentrations, and risk
assessment results.

Drainage Downslope of
SRE Pond

YES

Downstream extent
characterized by decreasing
concentration trend (to non
detect). Lateral extents are
delineated by the channel
edges, vertical extents are
delineated by depth to
bedrock.
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Table A3.3-2A (Page 15 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?°
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
(see text for Site History) assessment? areas]
14 SRE Pond (continued) TPH: SRE Pond TPH results are shown on Figure A3.3-2. SRE Pond SRE Pond
SRE Pond Post 1997 Samples (RFI) YES YES

None; however, the
pond received surface
water runoff from
other Chemical Use
Avreas potentially
impacted by
hydrocarbons.

Drainage
Downslope of SRE
Pond

None; however, the
drainage receives
surface water runoff

Collect and analyze sediment sample at
influent (west) side of pond (SRBS02,
SRBS30) from 0.5 to 7.5 feet bgs and within
the base of the sump/standpipe (SRSUO01) at
8.5 feet bgs; analyze for TPH to evaluate
detects in upgradient chemical use areas.

Drainage Downslope of SRE Pond

Post 2000 Samples (RFI)

Collect and analyze surface sediment
samples from the unlined drainage
downslope from SRE Pond (SRBS09
through SRBS11, SRBS31) to assess
conditions downstream from the SRE Pond.

SRE Pond
No hydrocarbons were detected.
No further delineation needed.

Drainage Downslope of SRE Pond
RFI
e Gasoline-, kerosene-, and diesel-range hydrocarbons were not detected in
any samples.
e  Lubricant-oil range hydrocarbons were detected up to 420 mg/kg,
decreasing down to 6 mg/kg downstream.
e Combined kerosene-, diesel-, and lubricant-oil range hydrocarbon.

Drainage sediments are approximately 1 foot thick over bedrock. Impacts are
limited laterally by width of drainage, approximately 10 feet at the upper end and 5

Area recommended for CMS
based on VOC, SVOC, metals,
and dioxins concentrations and
risk assessment results as
described above and below.

Drainage Downslope of SRE
Pond

YES

Area recommended for further
evaluation in CMS based on
VOC, dioxin, and metals
concentrations, potential
SVOC (as TPH) and measured

TPH not detected and
associated risks do not drive
CMS recommendation.

Drainage Downslope of
SRE Pond

YES

Downstream extent
characterized by decreasing
concentration trend. Lateral
extents are delineated by the
channel edges, vertical
extents are delineated by

from other Chemical feet downslope near the SSFL Administrative boundary. concentrations, and risk depth to bedrock.
Use Areas potentially assessment results.

impacted by

hydrocarbons.

PCBs: SRE Pond PCB results are shown on Figure A3.3-2. SRE Pond SRE Pond

SRE Pond Post 1997 Samples (RFI) YES YES

None; however, the
pond received surface
water runoff from
other Chemical Use
Acreas potentially
impacted by PCBs.

Drainage
Downslope of SRE
Pond

None; however, the
drainage receives
surface water runoff
from other Chemical
Use Areas potentially
impacted by PCBs.

Collect and analyze sediment samples
(SRBS60, SRBS64) at 0.5 feet bgs; analyze
based on elevated detects in upgradient
transformer areas.

Drainage Downslope of SRE Pond

Post 2000 Samples (RFI)

Collect and analyze sediment samples
(SRBS85, SRBS86) at 0.5 feet bgs to assess
conditions downstream from the SRE Pond.

SRE Pond

RFI

Aroclor 1254 (110 pg/kg) and Aroclor 1260 (180 pg/kg) were detected in SRBS60,
above the Ecological RBSL (79 pg/kg). No other PCBs were detected.

Sediment thickness is defined by bedrock encountered (3.5 — 9 feet bgs) during
historical and RFI sampling activities.

Drainage Downslope of SRE Pond
No PCBs were detected.

Area recommended for further
consideration in CMS based
on SVOC, dioxins, and metals
results.

Drainage Downslope of SRE
Pond

YES

Area recommended for further
evaluation in CMS based on
VOC, dioxin, and metals
concentrations, potential
SVOC (as TPH) and measured
concentrations, and risk
assessment results.

PCBs limited and associated
risks do not drive CMS
recommendation.

Drainage Downslope of
SRE Pond
PCBs not detected.
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Table A3.3-2A (Page 16 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
14 SRE Pond (continued) Dioxins: SRE Pond Dioxin results are shown on Figure A3.3-3. SRE Pond SRE Pond
SRE Pond Post 1997 Samples (RFI) YES YES
None; however, the Collect sediment sample (SRBS60) at 0.5 SRE Pond Area recommended for further | Extent of impacted area is
pond received surface | feet bgs; analyze for dioxins based on detects | RFI consideration in CMS based defined by topography
water runoff from in sediment within SRE Pond Discharge Dioxin TEQ (26 ng/kg) was above background, and Residential and Ecological on VOC, SVOC, dioxins, and | (pond perimeter) and
other areas. Area [See OCY RFI Site Report, Appendix RBSLs (0.98, 6.9, 3.4 ng/kg respectively). Dioxin congener 1,2,3,4,6,7,8-HpCDD | metals results. bedrock.

Drainage
Downslope of SRE
Pond

None; however, the
drainage receives
surface water runoff
from other areas.

A2].

Drainage Downslope of SRE Pond

Post 2000 Samples (RFI)

Collect and analyze sediment samples
(SRBS85, SRBS86) at 0.5 feet bgs to assess
conditions downstream from the SRE Pond.
Samples were collected from the bank
sediments within drainage to avoid recently
deposited burned material associated with the
September/October 2005 Topanga Fire.

(1,320 ng/kg) was detected above Residential and Ecological RBSLs (690 and
1,000 ng/kg respectively).

Sediment thickness is defined by bedrock encountered (3.5 to 9 feet bgs) during
historical and RFI sampling activities. Lateral extents of potentially impacted soil
are delineated by the known pond perimeter (topography).

Drainage Downslope of SRE Pond

e Dioxin TEQs 6.5 ng/kg at SRBS85 and 12 ng/kg at SRBS86, above
background (0.98 ng/kg), Eco RBSLs (3.4 ng/kg), and (SRBS86) Res RBSLs
(6.9 ng/kg)

¢ Similarly, dioxin congeners were detected above background.

e Dioxins potentially related to concentration of dioxins in drainages from fire
related soures.

Drainage sediments are approximately 1 foot thick over bedrock, lateral extent is
delineated by width of drainage, approximately 10 feet at the upper end and 5 feet
downslope near the SSFL Administrative boundary.

Drainage Downslope of SRE
Pond

YES

Area recommended for further
evaluation in CMS based on
VOC, dioxin, and metals
concentrations, potential
SVOC (as TPH) and measured
concentrations, and risk
assessment results.

Drainage Downslope of
SRE Pond

YES

Lateral extents are
delineated by the channel
edges, vertical extents are
delineated by depth to
bedrock (1 foot bgs).
Assume length of drainage
to administrative boundary.
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Table A3.3-2A (Page 17 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?°
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
14 SRE Pond (continued) SRE Pond SRE Pond Metals results are shown on Figure A3.3-4A and A3.3-4B. SRE Pond SRE Pond
Metals: None; 1990 Samples (Historical) YES YES
however, the pond Collect and analyze sediment samples in 1 SRE Pond Area recommended for further | Extent of impacted area is
received surface foot intervals down to bedrock (PS-5 through | Concentrations for ten metals were above background in three samples (SRSUO1, consideration in CMS based defined by topography
water runoff from PS-8). These samples (historical) were SRBS02, SRBS03). on VOC, SVOC, dioxins, and | (pond perimeter) and
other Chemical Use collected as a part of a previous investigation e The five metals detected above background in historical samples were also | metals results. bedrock.

Areas potentially
impacted by metals.

Drainage
Downslope of SRE
Pond

None; however, the
drainage receives
surface water runoff
from other Chemical
Use Areas potentially
impacted by metals.

to the RFI.

Post 1997 Samples (RFI)

Collect and analyze sediment samples within
(SRSUOL1 to 8.5 feet bgs), downslope of base
of sump/ standpipe( SRBS30) at 5 and 7.5
feet bgs, and within the SRE Pond (SRBS02,
SRBS03) at 0.5 feet bgs to 4 feet bgs.

Collect and analyze sediment samples near
center of pond (SRBS60, SRBS64) at 0.5
feet bgs; analyze for mercury, selenium,
silver and thallium to address high detection
limit issues in historical samples.

Drainage Downslope of SRE Pond
1992 Samples (Historical)

Collect and analyze surface sediment
samples from the unlined drainage
downslope from SRE Pond (BB19001
through BB19004).

Post 2000 Samples (RFI)

Collect and analyze surface sediment
samples from the unlined drainage
downslope from SRE Pond (SRBS09
through SRBS11, SRBS31, SRBS85 through
SRBS89) to assess conditions downstream
from the SRE Pond.

above background in RFI samples. Cadmium (1mg/kg historical, 2 mg/kg
RFI), copper (up to 53.3 mg/kg historical, 130 mg/kg), and zinc (up to 110
mg/kg historical, up to 490 mg/kg) concentrations were higher in RFI
samples.

o Five additional metals concentrations exceed background: barium (200
mg/kg), beryllium (1.4 mg/kg), chromium (41 mg/kg), silver (6 mg/kg),
and vanadium (77 mg/kg). All of these exceeded Res or Eco RBSLs,
except beryllium and chromium.

e  Selenium, Silver and Thallium were either detected below background, or
were not detected in the samples analyzed to address the high detection
limit issue for these metals in the historical samples.

e  Most detects occur in shallowest samples, with concentrations generally
decreasing with depth.

Sediment thickness is defined by bedrock encountered (3.5 — 9 feet bgs) during
historical and RFI sampling activities. Lateral extents of potentially impacted soil
are delineated by the known pond perimeter (topography).

Drainage Downslope of SRE Pond

Concentrations for these five metals exceeded background among four samples

(SRBS09 through SRBS11, SRBS31):

e mercury (up to 0.25 mg/kg), copper (at 36.9 mg/kg), manganese (at 907 mg/kg),
selenium (at 0.77 mg/kg), and zinc (up to 378 mg/kg). All of these metals were
above ECORBSLs, except mercury.

e The highest concentrations were mostly found nearest to the pond (SRBS10,
SRBS11).

o Concentrations for these five metals generally decrease downstream to
background levels away from the pond.

Drainage sediments are approximately 1 foot thick over bedrock, lateral extent is
delineated by width of drainage, approximately 10 feet at the upper end and 5 feet
downslope near the SSFL Administrative boundary.

Drainage Downslope of SRE
Pond

YES

Area recommended for further
evaluation in CMS based on
VOC, dioxin, and metals
concentrations, potential
SVOC (as TPH) and measured
concentrations, and risk
assessment results.

Drainage Downslope of
SRE Pond

YES

Downstream extent
characterized by decreasing
concentration trend. Lateral
extents are delineated by the
channel edges, vertical
extents are delineated by
depth to bedrock (1 foot

bgs).
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Table A3.3-2A (Page 18 of 18)

Description of Chemical Use Areas at the SRE RFI Site and Soil Sampling Results Summary

Table A3.3-2A

Chemical Use
Area Name

Potential concentration

Is delineation sufficient to
estimate soil volume in

Map Status. How Used and Potential Chemicals Sampling Scope and Rationale! Sampling Results gradients sufficiently CMS?5
Key o o Used / Stored [See Figure A3.2-1 for sampling locations] Chemical concentrations detected above background and/or risk screening levels?? evaluated for risk . X
Physical Characteristics 3.4 [see Figure A3.5-1 for CMS
L assessment?
(see text for Site History) areas]
15 SRE Pond Discharge
Pipeline
(Does not appear on map)
Pipeline installed to divert Aboveground pipeline begins in SRE RFI site, and discharges at the OCY RFI Site (SWMU 7.4). The aboveground pipeline was inspected during the RFI, but not sampled since the pipeline appeared to be in good repair,
SRE pond water to the south and samples were collected from the natural drainage into which the pipeline discharged (at the OCY RFI site).
of a local surface water divide.
The 4-inch diameter pipeline This pipeline is evaluated as part of the OCY RFI Site investigation.
discharged at OCY RFI site,
approx. 800 feet to the east. [See Table A2.3-2A in OCY RFI Report (OCY Chemical Use Area 4)].
Most of pipeline removed in
2002 during adjacent OCY
RFI site demolition activities.
16 Entire Site as Potential VOCs: None Install soil vapor probes peripheral to former | VOC results are shown on Figure A3.3-1. YES YES
Storage Area documented Buildings 003, 143, and 163 (SRSV01,03, Freon-113 was detected at low VOC results and associated risks do

(Does not appear on map)

Flat areas within SRE site
potentially used for storage of
equipment/containers.

05, 06, 07) up to 27 feet bgs; analyze for
VOCs.

Freon-113 was detected in four soil vapor probes (SRSV01,03,06,07)
in concentrations ranging from 2 to 3.9 pg/l. No other VOCs were
detected in any of the samples collected. Bedrock outcrops are present
throughout the site, delineating breaks in potential migration pathways.

Ubiquitous distribution of low Freon-113 concentrations do not
indicate localized source, or extensive impacts: no further delineation
needed.

concentrations in the central region
of the SRE site.

Sample distribution adequate to
assess impacts. No gradient
indicated.

not warrant recommendation for
CMS evaluation; however,
individual chemical use areas within
the SRE site have been
recommended for CMS evaluation
as described in the individual
chemical use area sections above.

Sources: Boeing, 2001c and 2001d; ICF, 1993; SAIC, 1994; Lenox, 2000b; Ogden ,1996; Trippeda, 2006b; Rockwell, 1977; Rockwell, 1994; AESE, 1995; GRC, 1990; McLaren/Hart, 1993; and facility records

ACRONYMS

bgs = below ground surface

CMS = Corrective Measures Study
DL = Laboratory Detection Limit
EcoRBSL = Ecological risk based screening level
mg/kg = milligrams per kilogram
ng/kg = nanograms per kilogram

Notes:

OCY = Old Conservation Yard

PAH = Polynuclear aromatic hydrocarbon

PCB = Polychlorinated biphenyls

Res RBSL = Residential risk based screening level

RFI = Resource Conservation and Recovery Act (RCRA) Facility Investigation
SRE = Sodium Reactor Experiment

SVOC = Semi volatile organic compounds
TEQ =2,3,7,8-TCDD Toxicity Equivalency Quotient
TPH = Total petroleum hydrocarbons
Hg/kg = micrograms per kilogram

VCEHD = Ventura County Environmental Health Department
VOC = Volatile organic compounds

*NDMA was not analyzed as a part of all SVOC analyses in all samples. Some samples did not include NDMA analysis; however NDMA was analyzed in representative locations throughout the site.

! Where historical records and physical characteristics do not suggest the presence of a chemical group, that chemical group was not analyzed in samples from the respective chemical use area and is not reflected in Table 3-2A. For example, site records and physical

evidence did not suggest burning activities in the New Conservation Yard. Therefore, dioxins were not analyzed in samples from this chemical use area and are not listed.

% The use of the SRAM-based screening levels for comparison purpose does not serve as a risk assessment. These screening levels are not used to determine the significance of detected chemical concentrations or if a chemical use area will be recommended for
further consideration in the CMS, but only to provide the reader another tool to evaluate the characterization data. The SRAM-based screening levels represent conservative concentrations that pose a low level of risk.

® Concentration gradients must be defined such that risk assessment reflects maximum analyte concentration OR concentration sufficiently high to result in risk requiring recommendation for evaluation during CMS. Such data may be deemed unnecessary if
other constituent concentrations are sufficient to require a CMS recommendation, provided the CMS areas for both constituents are roughly similar.

* Chemicals listed as basis for CMS recommendation include both chemical drivers (above 1 x 10° risk and HI of 1.0) and significant chemical contributors to overall risk.
® Potential volumes for CMS evaluation must be known within a factor of ten for comparison of remedy selection.
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Table A3.3-2B (Page 1 of 3)
Summary and Evaluation of Groundwater Sampling Results at the SRE RFI Site

Table A3.3-2B

Monitored in GW?

Constituents Detected in GW?
Above Groundwater Comparison
Concentrations (GWCCs) or Regulatory

Groundwater

Site Soil Impacts? Number of samples/Date Range Criteria?* Characterized
(Summary of Relevant Impacts) [See Figure A3.2-1 for monitoring [see Appendix B for a summary of groundwater Site Related? Sufficiently for Risk
Analytical Group [See Table A3.3-2A for a complete summary of soil impacts] locations] results] (Describe Transport & Fate) Assessment?
VOCs No VOCs were detected in soil vapor samples throughout the RFI site. 1,4 YES. YES YES YES
Dioxane was not analyzed in surficial soil. A total of 49 samples were Three VOCs were detected in RD-86 above MCLs. | e 1,2-Dichloroethene and CMS recommendation
collected and analyzed for VOCs Trichloroethene were for Group 6

Oil Stain
Methylene Chloride was detected at the Oil Stain area adjacent to Building 003.

Pond
Methylene Chloride was detected in the sump adjacent to the SRE Pond.

Seven VOCs (Methylene Chloride, Tetrachloroethene, Toluene, Trichloroethene,

between 1989 and 2005 in RD-18
(45 samples), RD-85 (2 samples),
and RD-86 (2 samples).

1,4 dioxane was analyzed in 9
samples from 1993 to 2001 in RD-
18.

RD-86

e 1,2-Dichloroethane was detected in 2004 (0.9
pg/L) above the MCL (0.5 pg/L).

e cis-1,2-Dichloroethene was detected in 2004 (51
pg/L) above the MCL (6 pg/L).

o Trichloroethene was detected in 2004 (10 ug/L)
above the MCL (5 pg/L).

detected above RBSLs in
SRE Pond sediment.

e The SRE Pond acts as a
local recharge source.

groundwater will be
made in Final Sitewide
Groundwater Report, if
needed. Groundwater
risk results suggest
CMS recommendation
likely for all Group 6

1,1-Dichloroethane, 1,2-Dichloroethene, and Xylenes) were detected in as a whole.
historical samples collected at the SRE Pond. Samples collected during RFI co- ; ;
located with historical samples did not exceed RBSLs. Trichloroethene was ié?nsllé): ane was not detected in groundwater
detected in one historical sample at 2.5 feet bgs at 1000 pg/kg in 1990 but were
not detected (below 6 ug/kg) in a co-located sample in 1998.
SRE Pond Drainage
Methylene chloride was detected, with concentrations decreasing to non-detect
further downstream from the SRE Pond.
SVOCs Building 003 Leach Field YES NO -- YES
Multiple SVOC compounds were detected within the Building 003 Leach Field. | A total of eight samples were SVOCs, including NDMA, were not detected in
Benzo(a)pyrene was detected at concentrations exceeding RBSLs. collected and analyzed for SVOCs | groundwater at the SRE site.
between 1993 and 2006 in RD-18
N-nitrosodimethylamine (NDMA) was analyzed in the Building 003 Leach Field, | (5 samples) and RD-86 (3
SRE Pond, and the SRE Pond Drainage. NDMA was not detected in any of samples).
these samples.
NDMA was analyzed in 5 samples
from 1989 to 2006 in RD-18 and
RD-86.
TPH Building 003 Leach Field NO - -- YES
Gasoline-range hydrocarbons detected in the Building 003 Leach Field. TPH was evaluated in groundwater | TRPH was found in low concentrations in
on a group-wide basis. TRPH was | groundwater samples at RD-14 (OCY), near most
found in low concentrations in prominent TPH impacts in soil.
groundwater samples at RD-14
(OCY), near most prominent TPH
impacts in soil.
PCBs Transformer Area 683 NO. -- -- YES

Aroclor 1260 was detected at Transformer Area 683.

Transformer Area 693
Aroclor 1254 was detected at Transformer Area 693.

SRE Pond
Two Aroclors (Aroclor 1254 and Aroclor 1260) were detected above RBSLs at
the SRE Pond.

PCBs are evaluated on a group-
wide basis. PCBs were not
detected in groundwater samples at
RD-14 and PZ-114 (OCY), near
most prominent PCB impacts in
soil. Furthermore, PCBs are not
expected to be readily transported
due to large molecules, low
solubility, or high retardation
factors.

PCBs were not detected in groundwater samples at
RD-14 and PZ-114 (OCY), near most prominent
PCB impacts in soil. Furthermore, PCBs are not
expected to be readily transported due to large
molecules, low solubility, or high retardation
factors.
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Table A3.3-2B (Page 2 of 3)
Summary and Evaluation of Groundwater Sampling Results at the SRE RFI Site

Table A3.3-2B

Monitored in GW?

Constituents Detected in GW?
Above Groundwater Comparison
Concentrations (GWCCs) or Regulatory

Groundwater

Site Soil Impacts? Number of samples/Date Range Criteria?* Characterized
(Summary of Relevant Impacts) [See Figure A3.2-1 for monitoring [see Appendix B for a summary of groundwater Site Related? Sufficiently for Risk
Analytical Group [See Table A3.3-2A for a complete summary of soil impacts] locations] results] (Describe Transport & Fate) Assessment?
Dioxins SRE Pond NO - -- YES
Several Dioxin Congeners were detected above background within the SRE Pond | Dioxins were evaluated in Dioxins were non detect in RD-14 (OCY) or were
sediment. 1,2,3,4,6,7,8-HpCDD and TCDD TEQ were above background at the | groundwater on a group-wide basis. | considered low and naturally occurring in PZ-056
SRE Pond. Dioxins were nondetect in RD-14 (see Appendix B), near most prominent dioxin
(OCY) or were considered low and | impacts in soil. Dioxins are not expected to be
SRE Pond Drainage unrelated to site activities in PZ- readily transported due to low solubility.
Several Dioxin Congeners were detected above background downstream from 056, near most prominent dioxin
the SRE Pond. TCDD TEQ were detected above background downstream from impacts in soil. Dioxins are not
the SRE Pond, concentrations appear to increase in the sample further expected to be readily transported
downstream from the pond. due to low solubility.
Metals Building 724 YES YES YES YES
Mercury was detected above background downslope from Building 724. A total of 8 samples were collected | Four metals were detected above GWCCs in RD- e The Building 003 Leach CMS recommendation
and analyzed for metals between 86. Field and the SRE Pond for Group 6
Southern California Edison Steam Power Plant 1989 and 2006 in RD-18 (5 ¢ Dissolved Cobalt was detected above GWCC serve as local recharge groundwater will be
Aluminum was detected just over background at the former steam power plant samples) and RD-86 (3 samples). (1.9 pg/L) in 2004 at 3.4 pg/L. areas. made in Final Sitewide

cooling tower.

Mercury was detected above background throughout the former power plant site,
downslope in the drainage leading the SRE pond, downslope towards the
Building 003 Leach Field, and down the drainage from the power plant area to

o Dissolved Copper was detected above GWCC
(4.7 pg/L) in 2004 at 18 ug/L.

o Dissolved Selenium was detected slightly above
GWCC (1.6 ug/L) in 2005 at 1.9 pg/L.

o Dissolved Thallium was detected in 2005 (0.54

e Copper Upto4x
Background in soil at leach

field.

¢ Thallium greater than
background in soil at leach

Groundwater Report, if
needed. Groundwater
risk results suggest
CMS recommendation
likely for all Group 6

the SRE Pond. ug/L) above GWCC (ND<0.13 pg/L). field. as awhole.
BU||d|nq 003 Leach Field i . . Not Site Related
Six metals (Silver, Mercury, Manganese, Copper, Selenium and Thallium) were ggt_eéGHexavalent chromium was not detected in o Selenium only slightly
detected above background at the Building 003 Leach Field. ' greater than GWCC and
only minor exceedance of
SRE Pond Inflyent Channels Most recent samples (in 2005 and/or 2006) did not soilybackground.
Three metals (Cadmium, Lead and Zinc) were detected above background in the contain an metaﬁs above GWCCs e Cobalt less than
sediments within the lined channels leading to the SRE Pond. y ' background in soil.
SRE Pond
Ten metals (Mercury, Silver, Zinc, Barium, Beryllium, Cadmium, Chromium,
Copper, Lead and VVanadium) were detected above background. Most detects
occur in shallowest samples, with concentrations generally decreasing with
depth.
Pond Drainage
Five metals (Mercury, Copper, Selenium, Manganese and Zinc) were detected
above background with concentrations decreasing downstream from the SRE
Pond.
Perchlorate Perchlorate has no known related chemical use, storage, or discharge at site and YES. No Perchlorate was detected in groundwater. -- YES

was not analyzed in surficial media samples at SRE.

A total of seven samples were
collected and analyzed for
Perchlorate between 1989 and 2006
in RD-18 (6 samples) and RD-86 (1
sample).
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Table A3.3-2B (Page 3 of 3) Table A3.3-2B
Summary and Evaluation of Groundwater Sampling Results at the SRE RFI Site

Constituents Detected in GW?
Above Groundwater Comparison
Monitored in GW? Concentrations (GWCCs) or Regulatory Groundwater
Site Soil Impacts? Number of samples/Date Range Criteria?* Characterized
(Summary of Relevant Impacts) [See Figure A3.2-1 for monitoring [see Appendix B for a summary of groundwater Site Related? Sufficiently for Risk
Analytical Group [See Table A3.3-2A for a complete summary of soil impacts] locations] results] (Describe Transport & Fate) Assessment?
Herbicides Herbicides have no known related chemical use, storage, or discharge at site and | YES. NO -- YES
were not analyzed in surficial media samples at SRE. A total of four samples were No herbicides were detected in groundwater at the
collected and analyzed for site.
Herbicides in 1993 in RD-18.
Pesticides Pesticides have no known related chemical use, storage, or discharge at site and YES. No Pesticides were detected in groundwater. -- YES
were not analyzed in surficial media samples at SRE. A total of four samples were
collected and analyzed for
Pesticides in 1993 in RD-18.

ACRONYMS

bgs - below ground surface PCB - Polychlorinated biphenyls TCE - Trichloroethene

CMS - Corrective Measures Study RBSL — Risk based screening level TEQ - Toxic Equivalency Quotient

mg/kg - milligrams per kilogram RFI - Resource Conservation and Recovery Act (RCRA) Facility Investigation TRPH — Total Recoverable Petroleum Hydrocarbons
MCL — Maximum Contaminant Limit SRE - Sodium Reactor Experiment TPH — Total Petroleum Hydrocarbons

ng/kg - nanograms per kilogram SSFL - Santa Susana Field Laboratory VOC - Volatile organic compound

OCY - Old Conservation Yard
PAH - Polynuclear aromatic hydrocarbon

Notes:
* Screening levels for groundwater are provided in Table B-5 in Appendix B of the Group 6 RFI report.

Appendix A3

SVOC - Semi volatile organic compounds




Table A3.3-3A
SRE RFI Report
Analytical Data Quality for Soil Vapor VOCs

Table A3.3-3A

Page 1 of 1
Area IV AOC - SRE RFI Site Data
Screening Levels o Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples NDs NDs
Constituent units (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND Minimum ND|Maximum ND| > ResRBSL > EcCOoRBSL Data Issue Issue Resolution®

1,1,1-Trichloroethane ug/L 640 NA 16 0 NA NA 16 1 1 0 NA - -
1,1,2-Trichloroethane ng/L 0.17 NA 16 0 NA NA 16 1 1 16 NA -- -
1,1,2-Trichlorotrifluoroethane ug/L 8800 NA 16 7 2 3.9 9 5 5 0 NA - -

1,1-Dichloroethane ng/L 1.7 NA 16 0 NA NA 16 1 1 0 NA -- --

1,1-Dichloroethene ug/L 58 NA 16 0 NA NA 16 1 1 0 NA - -

1,2-Dichloroethane ng/L 0.13 NA 16 0 NA NA 16 1 1 16 NA -- -

Benzene ng/L 0.095 NA 16 0 NA NA 16 1 1 16 NA - -

Carbon tetrachloride ng/L 0.063 NA 16 0 NA NA 16 1 1 16 NA -- -

Chloroform ng/L 0.5 NA 16 0 NA NA 16 1 1 16 NA - -
cis-1,2-Dichloroethene ng/L 10 NA 16 0 NA NA 16 1 1 0 NA -- -
Dichlorodifluoromethane ug/L 58 NA 16 0 NA NA 16 1 1 0 NA - -

Ethylbenzene ug/L 290 NA 16 0 NA NA 16 1 1 0 NA -- -

m,p-Xylene ug/L NA NA 16 0 NA NA 16 1 2 NA NA - -

a, d, and/or e;
(d - Methylene chloride had one elevated DL outside of CMS areas in the
SRE Pond Influent Channels. No other VOCs were detected in this
sample.)
(e - All other samples taken at the same time [February 2006] had the same|

Methylene chloride ug/L 2.7 NA 16 0 NA NA 16 1 50 8 NA Elevated DLs elevated DL of 50 in samples across the site).
0-Xylene ng/L 29 NA 16 0 NA NA 16 1 1 0 NA -- -

Tetrachloroethene ng/L 0.45 NA 16 0 NA NA 16 1 1 16 NA - -

Toluene ng/L 110 NA 16 0 NA NA 16 1 1 0 NA -- -
trans-1,2-Dichloroethene ug/L 20 NA 16 0 NA NA 16 1 1 0 NA - -

Trichloroethene ng/L 1.4 NA 16 0 NA NA 16 1 1 0 NA -- -
Trichlorofluoromethane ug/L 200 NA 16 0 NA NA 16 1 1 0 NA - -

Vinyl chloride ng/L 0.035 NA 16 0 NA NA 16 1 2 16 NA Elevated DLs aande

Notes:

Appendix A3

-- Indicates that the constituent does not have elevated detection limits.

@ Risk-based screening levels for human health (ResRBSL) and Ecological (EcoRBSL) receptors are provided as reference points for assessing adequacy of data quality. ResRBSL is based on residential receptor for a

risk level of 1 x 10° cancer risk or noncancer Hazard Index.

@ The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS area.

(a) Elevated DLs are located within an area recommended for further evaluation in CMS.

(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue.

(c) Elevated DLs were observed group-wide in areas with no indications of a source.

(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was made

based on surrounding sampling results, potential for laboratory interference, data trends, and reporting limits with respect to screening levels.

(f) DL concentrations are only slightly above background or screening levels.

ACRONYMS

DL - detection limit

EcoRBSL - ecological screening level
NA - not applicable

ND - not detected

ResRBSL - residential screening level



Table A3.3-3B Table A3.3-3B
SRE RFI Report
Analytical Data Quality for Soil Matrix VOCs

Page 1 of 2
Area IV AOC - SRE RFI Site Data
Screening Levels @ Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples NDs NDs
Constituent units (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND Minimum ND| Maximum ND| > ResRBSL > EcCoRBSL Data lIssue Issue Resolution®
1,1,1-Trichloroethane ug/kg 490 2800000 40 2 400 400 38 1.8 50 0 0 - -
a, d, and/or e;
(d - 1,1,2-Trichloroethane had elevated DLs in the samples taken around the former UT-71 and UT-74. These
samples were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed
during the removal of the tanks, and high concentrations were not recorded. Based on these sample results,
VCEHD approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either
1,1,2-Trichloroethane ng/kg 1.2 9000 40 0 NA NA 40 1.8 50 40 0 Elevated DLs tank. Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel
1,1,2-Trichlorotrifluoroethane ng’kg 16000 200000 13 0 NA NA 13 4.6 24 0 0 -- --
a, d, and/or e;
(d - 1,1-Dichloroethane had elevated DLs in the samples taken around the former UT-71 and UT-74. These
samples were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed
during the removal of the tanks, and high concentrations were not recorded. Based on these sample results,
VCEHD approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either
1,1-Dichloroethane ng/kg 1.6 230000 40 2 90 130 38 1.8 50 38 0 Elevated DLs tank. Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel
1,1-Dichloroethene ug/kg 23 12000 40 0 NA NA 40 4.6 50 14 0 Elevated DLs aande
1,2,4-Trimethylbenzene ng’kg 35 690000 18 0 NA NA 18 18 24 0 0 -- --
a, d, and/or e;
(d - 1,2-Dichloroethane had elevated DLs in the samples taken around the former UT-71 and UT-74. These
samples were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed
during the removal of the tanks, and high concentrations were not recorded. Based on these sample results,
VCEHD approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either
1,2-Dichloroethane ng/kg 0.5 76000 40 0 40 1.8 50 40 0 Elevated DLs tank. Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel
1,2-Dichloroethene (total) ug/kg 14 74000 23 2 50 120 21 7 50 12 0 Elevated DLs aande
1,3,5-Trimethylbenzene ug/kg 36 690000 21 0 21 1.8 24 0 0 - -
1,4-Dichlorobenzene ug/kg 10 170000 39 0 39 1.8 50 19 0 Elevated DLs aande
1-Chlorohexane ug/kg NA NA 3 2 1 1 1 5 5 NA NA - -
2-Butanone ng’kg 62000 8200000 40 4 5 37 36 5 1000 0 0 - --
4-1sopropyltoluene ug/kg NA NA 11 0 11 1.8 10 NA NA - -
Acetone ng/kg 51000 46000 40 11 20 5200 29 9.1 1000 0 0 -- --
a, d, and/or e;
(d - Benzene had elevated DLs in the samples taken around the former UT-71 and UT-74. These samples were
collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed during the
removal of the tanks, and high concentrations were not recorded. Based on these sample results, VCEHD
approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either tank.
Benzene ng/kg 0.13 4600 40 0 NA NA 40 1.8 50 40 0 Elevated DLs Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel.
Carbon disulfide ng’kg 24 0 NA NA 24 5 50 NA NA -- --
a, d, and/or e;
(d - Carbon tetrachloridehad elevated DLs in the samples taken around the former UT-71 and UT-74. These
samples were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed
during the removal of the tanks, and high concentrations were not recorded. Based on these sample results,
VCEHD approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either
Carbon tetrachloride ug/kg 0.042 1600 40 0 NA NA 40 4.6 50 40 0 Elevated DLs tank. Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel
Chlorobenzene ug/kg 97 63000 40 0 NA NA 40 1.8 50 0 0 - -
a, d, and/or e;
(d - Chloroform had elevated DLs in the samples taken around the former UT-71 and UT-74. These samples
were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed during th
removal of the tanks, and high concentrations were not recorded. Based on these sample results, VCEHD
approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either tank.
Chloroform ng/kg 0.77 920 40 0 NA NA 40 1.8 50 40 0 Elevated DLs Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel.
cis-1,2-Dichloroethene ug/kg 14 74000 25 0 NA NA 25 1.8 10 0 0 -- -
Dichlorodifluoromethane ng/kg 15 69000 21 0 NA NA 21 4.6 30 5 0 Elevated DLs
Ethylbenzene ug/kg 1200 220000 40 1 100 100 39 1.8 50 0 0 - -
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Table A3.3-3B Table A3.3-3B
SRE RFI Report
Analytical Data Quality for Soil Matrix VOCs

Page 2 of 2
Area IV AOC - SRE RFI Site Data
Screening Levels @ Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples NDs NDs
Constituent units (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND Minimum ND| Maximum ND| > ResRBSL > EcCoRBSL Data lIssue Issue Resolution®
m,p-Xylene ug/kg 150 690000 25 1 0.6 0.6 24 1.8 20 0 0 - -
Methyl tert-butyl ether ng/kg NA NA 11 0 NA NA 11 4.6 50 NA NA - -
a, d, and/or e;
(d - Methylene chloride had elevated DLs outside of CMS areas in two locations at the former cooling tower.
Other VOCs in these samples are not detected above RBSLs. Metals in these samples were also detected below
background or just above.
Methylene chloride also had elevated DLs in the samples taken around the former UT-71 and UT-74. These
samples were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed
during the removal of the tanks, and high concentrations were not recorded. Based on these sample results,
VCEHD approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either
Methylene chloride ng/kg 4 27000 40 8 4 4200 32 5 300 32 0 Elevated DLs tank. Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel
Naphthalene ng’kg 6000 240000 11 0 NA NA 11 4.6 10 0 0 - --
0-Xylene ug/kg 190 690000 25 0 NA NA 25 1.8 10 0 0 - -
a, d, and/or e;
(d - Tetrachloroethene had elevated DLs in the samples taken around the former UT-71 and UT-74. These
samples were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed
during the removal of the tanks, and high concentrations were not recorded. Based on these sample results,
VCEHD approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either
Tetrachloroethene ng/kg 0.43 2300 40 3 100 330 37 1.8 50 37 0 Elevated DLs tank. Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel
Toluene ug/kg 300 2700 40 3 420 3600 37 1.8 100 0 0 - -
trans-1,2-Dichloroethene ng’kg 16 1000000 25 0 NA NA 25 1.8 10 0 0 -- --
a, d, and/or e;
(d - Trichloroethene had elevated DLs in the samples taken around the former UT-71 and UT-74. These sample
were collected during the removal process of the tanks, under VCEHD oversight. Based on these sample results
VCEHD approved closure of these tanks. In addition, TPH and other VOCs were not detected at either tank.
Trichloroethene ng/kg 2.2 3200 40 4 130 1000 36 1.8 50 34 0 Elevated DLs Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel.
Trichlorofluoromethane ug/kg 110 320000 25 0 NA NA 25 4.6 10 0 0 - -
a, d, and/or e;
(d - Vinyl chloride had elevated DLs in the samples taken around the former UT-71 and UT-74. These samples
were collected during the removal process of the tanks, under VCEHD oversight. PIDs were installed during th
removal of the tanks, and high concentrations were not recorded. Based on these sample results, VCEHD
approved closure of these tanks. In addition, TPH was not detected (with acceptable DLs) at either tank.
Vinyl chloride ng/kg 0.0096 780 40 0 NA NA 40 1.8 50 40 0 Elevated DLs Moreover, the former UT-74 was a diesel fuel tank and VOCs are not normally associated with diesel fuel.
Xylenes (total) ug/kg 150 690000 23 4 0.6 520 19 7 50 0 0 - -
Notes: -- Indicates that the constituent does not have elevated detection limits. ACRONYMS
@ Risk-based screening levels for human health (ResRBSL) and Ecological (ECORBSL) receptors are provided as reference points for assessing adequacy of data quality. ResRBSL is based on residential receptor for DL - detection limit
arisk level of 1 x 10°® cancer risk or noncancer Hazard Index. EcoRBSL - ecological screening level
@ The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS area. NA - not applicable
(a) Elevated DLs are located within an area recommended for further evaluation in CMS. ND - not detected
(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue. ResRBSL - residential screening level
(c) Elevated DLs were observed group-wide in areas with no indications of a source. VCEHD - Ventura County Environmental Health Division

(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was
made based on surrounding sampling results, potential for laboratory interference, data trends, and reporting limits with respect to screening levels.

(f) DL concentrations are only slightly above background or screening levels.
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Table A3.3-3C
SRE RFI Report
Analytical Data Quality for SVOCs

Table A3.3-3C

Page 1of 1
Area IV AOC - SRE RFI Site Data
Screening Levels ® Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples Minimum Maximum NDs NDs
Constituent units (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND ND ND > ResRBSL > ECORBSL Data Issue Issue Resolution®
2-Chloronaphthalene ng/kg NA NA 20 0 NA NA 20 33 460 NA NA - -
2-MethylInaphthalene ug/kg NA NA 33 5 2 40 28 3 460 NA NA - -
4,4-DDD ng/kg NA NA 4 0 NA NA 4 330 330 NA NA -- -
4,4-DDE ug/kg NA NA 4 0 NA NA 4 330 330 NA NA - -
4,4-DDT ng/kg NA NA 4 0 NA NA 4 330 330 NA NA -- -
Acenaphthene ug/kg 3400000 2500 37 7 2 900 30 3 460 0 0 - -
Acenaphthylene ug/kg 1700000 810000 37 0 NA NA 37 3 460 0 0 - -
Anthracene ug/kg 17000000 2400 37 3 2 4000 34 3 460 0 0 - -
Benzo(a)anthracene ng/kg 600 1700 37 9 2 14000 28 3 460 0 0 -- --
Benzo(a)pyrene ug/kg 6 4700 36 9 4 15000 27 3 460 22 0 Elevated DLs aande
Benzo(b)fluoranthene ng/kg 600 5500 36 10 3 16000 26 3 460 0 0 -- --
Benzo(g,h,i)perylene ug/kg NA 6400 36 7 6 4700 29 3 460 NA 0 - -
Benzo(k)fluoranthene ng/kg 600 3700 36 8 4 15000 28 3 460 0 0 -- --
bis(2-Ethylhexyl)phthalate ng/kg 250000 4900 24 1 210 210 23 110 1400 0 0 - -
Butylbenzylphthalate ug/kg 11000000 370000 20 1 220 220 19 33 330 0 0 - -
Chrysene ng/kg 6000 2400 37 7 5 13000 30 3 460 0 0 - -
Dibenzo(a,h)anthracene ng/kg 170 1700 36 6 5 3900 30 3 460 6 0 Elevated DLs aande
Diethylphthalate ng/kg 46000000 7000000 24 0 NA NA 24 110 1400 0 0 - -
Di-n-butyl phthalate ug/kg 5700000 500 24 0 NA NA 24 110 1400 0 1 Elevated DLs aande
Fluoranthene ng/kg 2300000 130000 37 10 4 25000 27 3 460 0 0 - -
Fluorene ng/kg 2300000 1600 37 160 920 32 3 460 0 0 -- -
Indeno(1,2,3-cd)pyrene ug/kg 600 3900 36 8 5 6400 28 3 460 0 0 - -
Naphthalene ng/kg 6000 1400000 37 5 3 140 32 3 460 0 0 -- -
Phenanthrene ug/kg 1700000 1300 37 10 2 11000 27 3 460 0 0 - -
Phenol ng/kg 18000000 280000 20 0 NA NA 20 130 460 0 0 -- -
Pyrene na/kg 1700000 79000 37 10 3 21000 27 3 460 0 0 - -

Notes:

Appendix A3 - Draft

o Results for N-nitrosodimethylamine (NDMA) were rejected in 9 samples at the SRE RFI Site. Rejected samples were located at the Building 003 Leach Field, which is recommended for further evaluation in

CMS.

-- Indicates that the constituent does not have elevated detection limits.

@ Risk-based screening levels for human health (ResRBSL) and Ecological (ECORBSL) receptors are provided as reference points for assessing adequacy of data quality. ResRBSL is based on residential
receptor for a risk level of 1 x 10°® cancer risk or noncancer Hazard Index.

@ The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS area.

(a) Elevated DLs are located within an area recommended for further evaluation in CMS.

(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue.
(c) Elevated DLs were observed group-wide in areas with no indications of a source.

(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was

made based on surrounding sampling results, potential for laboratory interference, data trends, and reporting limits with respect to screening levels.
(f) DL concentrations are only slightly above background or screening levels.

ACRONYMS
DL - detection limit

EcoRBSL - ecological screening level

NA - not applicable
ND - not detected

ResRBSL - residential screening level



Table A3.3-3D
SRE RFI Report

Analytical Data Quality for TPH

Table A3.3-3D

Page 1 of 1
Area IV AOC - SRE RFI Site Data
Screening Levels o Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples Minimum Maximum NDs NDs
Constituent units (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND ND ND > ResRBSL > ECORBSL Data lIssue Issue Resolution®
C08-C11 (Gasoline Range) mag/kg 11 NA 29 1 10 10 28 3 99 28 NA Elevated DLs aande
C11-C14 (Kerosene Range) mg/kg 1400 NA 22 1 40 40 21 3 99 0 NA - -
C12-C14 (Kerosene Range) mag/kg 1400 NA 6 0 NA NA 6 5.3 12 0 NA -- --
C12-C22 (Kerosene, Diesel Ranges) mg/kg 1400 NA 1 1 78 78 0 NA NA NA NA - -
C14-C20 (Diesel Range) mg/kg 1400 NA 22 4 14 18 18 3 99 0 NA - -
C15-C20 (Diesel Range) mg/kg 1400 NA 6 0 NA NA 6 5.3 12 0 NA - -
C20-C30 (Lubricant Oil Range) mag/kg 1400 NA 22 12 3.4 470 10 4 13 0 NA -- --
C21-C30 (Lubricant Oil Range) mg/kg 1400 NA 6 3 5 11 3 5.4 12 0 NA - -
€22-C30 (Lubricant Oil Range) mg/kg 1400 NA 1 1 75 75 0 NA NA NA NA - -
Hydrocarbons mg/kg 1400 NA 1 0 NA NA 1 5 5 0 NA - -

Notes:

Appendix A3

-- Indicates that the constituent does not have elevated detection limits.
@ Risk-based screening levels for human health (ResRBSL) and Ecological (ECORBSL) receptors are provided as reference points for assessing adequacy of data quality. ResRBSL is based on residential recepto
for a risk level of 1 x 10° cancer risk or noncancer Hazard Index.

@ The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS area.

(a) Elevated DLs are located within an area recommended for further evaluation in CMS.

(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue.

(c) Elevated DLs were observed group-wide in areas with no indications of a source.

(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was
made based on surrounding sampling results, potential for laboratory interference, data trends, and reporting limits with respect to screening levels.

(f) DL concentrations are only slightly above background or screening levels.

ACRONYMS
DL - detection limit
EcoRBSL - ecological screening level

NA - not applicable
ND - not detected

ResRBSL - residential screening level



Table A3.3-3E

SRE RFI Report

Analytical Data Quality for PCBs

Page 1 of 1

Table A3.3-3E

Screening Levels

Area IV AOC - SRE RFI Site Data

Site Data Summary (all)

Site Non Detect Data Summary

Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples NDs NDs
Constituent units (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND Minimum ND|Maximum ND| > ResRBSL > EcoRBSL Data Issue Issue Resolution®

Aroclor 1016 ng/kg 3900 1600 26 0 NA NA 26 35 1100 0 0 -- --

Aroclor 1221 ug/kg 350 1600 26 0 NA NA 26 52 1100 5 0 Elevated DLs aande
Aroclor 1232 ng/kg 350 79 26 0 NA NA 26 35 1100 5 15 Elevated DLs aande
Aroclor 1242 ug/kg 350 80 26 0 NA NA 26 35 1100 5 15 Elevated DLs aande
Aroclor 1248 ng/kg 350 12 26 0 NA NA 26 35 1100 5 26 Elevated DLs aande
Aroclor 1254 ug/kg 350 79 26 5 60 430 21 35 1100 5 13 Elevated DLs aande
Aroclor 1260 ng/kg 350 79 26 8 140 7800 18 35 210 0 8 Elevated DLs aande

Appendix A3

Notes:

-- Indicates that the constituent does not have elevated detection limits.

@ Risk-based screening levels for human health (ResRBSL) and Ecological (EcoRBSL) receptors are provided as reference points for assessing adequacy of data quality. ResRBSL is based on residential receptor for a risk level of 1 x 10

® cancer risk or noncancer Hazard Index.

@ The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS area.

(a) Elevated DLs are located within an area recommended for further evaluation in CMS.

(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue.

(c) Elevated DLs were observed group-wide in areas with no indications of a source.

(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was made based on
surrounding sampling results, potential for laboratory interference, data trends, and reporting limits with respect to screening levels.

(f) DL concentrations are only slightly above background or screening levels.

ACRONYMS

DL - detection limit

EcoRBSL - ecological screening level
NA - not applicable

ND - not detected

ResRBSL - residential screening level



Table A3.3-3F
SRE RFI Report
Analytical Data Quality for Dioxins

Table A3.3-3F

Page 1 of 1
Area IV AOC - SRE RFI Site Data
Background/ Screening Levels® Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples NDs NDs NDs
Constituent units Background® (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND Minimum ND|Maximum ND| > Background > ResRBSL > EcoRBSL Data Issue Issue Resolution®

1,2,3,4,6,7,8-HpCDD ng/kg 13 690 1000 5 5 1.02 1320 0 NA NA NA NA NA - --
1,2,3,4,6,7,8-HpCDF ng/kg 2.5 690 340 5 4 11.8 100 1 0.195 0.195 0 0 0 - -
1,2,3,4,7,8,9-HpCDF ng/kg 0.19 690 340 5 4 11 10 1 0.131 0.131 0 0 0 - --
1,2,3,4,7,8-HXCDD ng/kg 0.34 69 34 5 4 1.05 5.25 1 0.207 0.207 0 0 0 - -
1,2,3,4,7,8-HXCDF ng/kg 0.73 69 34 5 4 0.747 3.65 1 0.0782 0.0782 0 0 0 - --
1,2,3,6,7,8-HXCDD ng/kg 0.95 69 34 5 4 3.22 32.8 1 0.218 0.218 0 0 0 - -
1,2,3,6,7,8-HXCDF ng/kg 0.3 69 34 5 4 0.445 3.37 1 0.078 0.078 0 0 0 - --
1,2,3,7,8,9-HXCDD ng/kg 1.1 69 35 5 4 1.47 10.6 1 0.206 0.206 0 0 0 - -
1,2,3,7,8,9-HXCDF ng/kg 0.43 69 34 5 2 0.175 0.968 3 0.158 0.408 0 0 0 - --
1,2,3,7,8-PeCDD ng/kg 0.18 140 34 5 4 0.316 2.2 1 0.103 0.103 0 0 0 - -
1,2,3,7,8-PeCDF ng/kg 0.59 140 69 5 2 0.388 0.58 3 0.111 0.165 0 0 0 -- --
2,3,4,6,7,8-HXCDF ng/kg 0.45 69 34 5 4 0.8 6.44 1 0.0924 0.0924 0 0 0 - -
2,3,4,7,8-PeCDF ng/kg 0.64 14 6.9 5 4 0.216 1.64 1 0.119 0.119 0 0 0 -- --
2,3,7,8-TCDD ng/kg 0.5 6.9 34 5 2 04 0.534 3 0.075 0.187 0 0 0 - -
2,3,7,8-TCDF ng/kg 18 69 4.4 5 3 0.515 0.789 2 0.0972 0.216 0 0 0 - --
OCDD ng/kg 140 69000 140000 5 5 9.73 18600 0 NA NA NA NA NA -- --
OCDF ng/kg 8.1 69000 99000 5 4 32.2 245 1 0.278 0.278 0 0 0 - --
TCDD TEQ (ND =0) ng/kg 0.98 6.9 3.4 5 5 0.011173 26.1542 0 NA NA NA NA NA -- --
Total HpCDD ng/kg NA NA NA 5 5 1.73 2440 0 NA NA NA NA NA - --
Total HpCDF ng/kg NA NA NA 5 5 0.538 427 0 NA NA NA NA NA -- --
Total HXCDD ng/kg NA NA NA 5 4 20.5 264 1 0.21 0.21 NA NA NA - --
Total HXCDF ng/kg NA NA NA 5 4 17.8 192 1 0.0981 0.0981 NA NA NA -- --
Total PeCDD ng/kg NA NA NA 5 4 1.4 16 1 0.103 0.103 NA NA NA - --
Total PeCDF ng/kg NA NA NA 5 5 0.143 41.3 0 NA NA NA NA NA - --
Total TCDD ng/kg NA NA NA 5 2 0.688 3.12 3 0.075 0.187 NA NA NA - --
Total TCDF ng/kg NA NA NA 5 5 0.116 9.32 0 NA NA NA NA NA - --
Notes: * Risk based screening levels are not listed for metals detected below established background concentrations. Detection limits below background are considered adequate for characterization and COPC evaluation.
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-- Indicates that the constituent does not have elevated detection limits.
@ Background, Residential Screening Levels (ResRBSL) and Ecological Screening Levels (EcoRBSL) are provided as reference points for assessing adequacy of data quality. ResRBSL based on residential receptor for a risk level of 1 x 18 cancer risk or noncancer
Hazard Index of 1, whichever is lowest. ECORBSL based on HI = 1 for most sensitive ecological receptor.
@ Reference Soil Background Report (MWH 2005)
© The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS area.

(a) Elevated DLs are located within an area recommended for further evaluation in CMS.
(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue.
(c) Elevated DLs were observed group-wide in areas with no indications of a source.
(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was made based on surrounding sampling results, potential

for laboratory interference, data trends, and reporting limits with respect to screening levels.

(f) DL concentrations are only slightly above background or screening levels.

ACRONYMS

DL - detection limit

EcoRBSL - ecological screening leve
NA - not applicable

ND - not detected

ResRBSL - residential screening level




Table A3.3-3G
SRE RFI Report
Analytical Data Quality for Metals

Table A3.3-3G

Page 1 of 1
Area IV AOC - SRE RFI Site Data
Background/ Screening Levels® Site Data Summary (all) Site Non Detect Data Summary
Minimum Maximum
Residential Ecological Samples Samples Detected Detected Samples Minimum Maximum NDs NDs NDs
Constituent units Background® (ResRBSL) (EcoRBSL) Analyzed Detected Concentration Concentration ND ND ND > Background > ResRBSL > EcoRBSL Data Issue Issue Resolution®
Aluminum mg/kg 20000 75000 14 29 28 6450 22000 1 3.7 3.7 0 0 0 - -
a, ¢, d, and/or e;

(d - Antimony has one elevated DL outside of CMS areas, in a sample downslope of
the Sodium Component Cleaning Pad. No other metals in the same location were
above background and metals generally decrease in concentration away from the

Antimony mg/kg 8.7 30 0.096 42 13 0.3 0.93 29 0.68 16 8 0 29 Elevated DLs (Pre 2000 Samples) drainage.)
Avrsenic mg/kg 15 0.095 0.34 55 48 1.2 9 7 6 7 0 7 7 -- --
Barium mg/kg 140 15000 15 49 48 314 200 1 0.24 0.24 0 0 0 - -
Beryllium mg/kg 11 150 5.7 55 36 0.2 1.4 19 0.03 0.7 0 0 0 -- --
a, d, and/or e;

(d - Boron has one elevated DL outside of CMS areas, in a sample downslope of the

Sodium Component Cleaning Pad. No other metals in the same location were above|
Boron mg/kg 9.7 15000 6.3 29 6 3.7 10 23 2.9 12 3 0 4 Elevated DLs (Pre 2000 Samples) background and metals generally decrease in concentration away from the drainage.)
Cadmium mg/kg 1 2.6 0.0031 55 15 0.071 4.6 40 0.02 1 0 0 40 -- --
Chromium mg/kg 36.8 3400 940 55 54 5.5 41 1 0.38 0.38 0 0 0 - -
Cobalt mg/kg 21 1500 10 49 48 2.8 15 1 0.19 0.19 0 0 0 -- --
Copper mg/kg 29 3000 1.1 55 54 34 130 1 0.51 0.51 0 0 0 - -
Iron mg/kg 28000 NA NA 18 17 9950 24700 1 2.8 2.8 0 NA NA -- --
Lead mg/kg 34 150 0.063 58 58 34 89.6 0 NA NA NA NA NA - -
Manganese mg/kg 495 9500 63 18 18 0.4 907 0 NA NA NA NA NA - -
Mercury mg/kg 0.09 23 0.89 107 65 0.0041 35 42 0.01 0.3 31 0 0 Elevated DLs (Pre 2000 Samples) aande

a,c dande;
(d - Molybdenum has one elevated DL outside of CMS areas, in a sample downslope]
of the Sodium Component Cleaning Pad. No other metals in the same location were
above background and metals generally decrease in concentration away from the
Molybdenum | mg/kg 5.3 380 0.11 49 9 0.32 1.2 40 0.33 16 19 0 40 Elevated DLs (Pre 2000 Samples) drainage.)
Nickel mg/kg 29 1500 0.1 55 46 2.6 24 9 0.43 11.7 0 0 9 -- --
Potassium mg/kg 6400 NA NA 18 17 817 3890 1 15.6 15.6 0 NA NA - -
a, ¢, d, and/or e;

(d - Selenium has one elevated DL outside of CMS areas, in a sample downslope of
the Sodium Component Cleaning Pad. No other metals in the same location were
above background and metals generally decrease in concentration away from the

Selenium mg/kg 0.655 380 0.18 53 7 0.31 1 46 0.2 8 34 0 46 Elevated DLs (Pre 2000 Samples) drainage.)
Silver mg/kg 0.79 380 0.55 58 8 0.055 11.4 50 0.021 45 32 0 32 Elevated DLs (Pre 2000 Samples) aande
Sodium mg/kg 110 NA NA 18 18 22.6 692 0 NA NA NA NA NA -- --

a, ¢, d, and/or e;

(d - Thallium has one elevated DL outside of CMS areas, in a sample downslope of
the Sodium Component Cleaning Pad. No other metals in the same location were
above background and metals generally decrease in concentration away from the

Thallium mg/kg 0.46 6.1 3.2 55 16 0.13 4 39 0.15 8 31 3 9 Elevated DLs (Pre 2000 Samples) drainage.)
Vanadium mg/kg 62 76 1.6 49 48 13.9 7 1 0.27 0.27 0 0 0 -- --
Zinc mg/kg 110 23000 22 55 54 323 1460 1 0.42 0.42 0 0 0 - -
Notes: o Results for antimony were rejected in 9 samples and in 3 samples for selenium distribruted throughout the SRE RFI Site. ACRONYMS

-- Indicates that the constituent does not have elevated detection limits.

@ Background, Residential Screening Levels (ResRBSL) and Ecological Screening Levels (EcoRBSL) are provided as reference points for assessing adequacy of data quality. ResRBSL based on residential receptor for a risk level of 1 x 16 cancer

risk or noncancer Hazard Index of 1, whichever is lowest. ECORBSL based on HI = 1 for most sensitive ecological receptor.

“ Reference Soil Background Report (MWH 2005)

) The following statements indicate standard DL issue resolutions and important notes throughout the group. Additional detail is provided when the elevated DL does not fall within a CMS are
(a) Elevated DLs are located within an area recommended for further evaluation in CMS.
(b) Samples were recollected and analyzed with adequate DLs at representative locations; Results do not indicate that elevated DLs in earlier samples are an issue.
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(c) Elevated DLs were observed group-wide in areas with no indications of a source.

(d) Site history does not indicate a source; results of other analytes in the same area suggest low concentrations.

(e) DL concentrations achieved were within practicable laboratory reporting limits at the time the sample was collected. The adequacy assessment of sample results for characterization decisions was made based on surrounding sampling

results, potential for laboratory interference, data trends, and reporting limits with respect to screening levels.
(f) DL concentrations are only slightly above background or screening levels.

DL - detection limit

EcoRBSL - ecological screening level
NA - not applicable

ND - not detected

ResRBSL - residential screening level



Chemicals of Potential Concern for Human Healtl
Sodium Reactor Experiment (SRE) Are:

Table A3.4-1 (1 of 2)

Chemical

Soil
(0 to 2 feet bgs)

Soil Chatsworth
Groundwater
(indirect pathway)

(0 to 10 feet bgs)

RFI Site

(@

Group 6 RFI
Reporting Area
(direct pathway)

@)

Soil Vapor

Surface Water

Inorganic Compounds
Aluminum
Antimony
Avrsenic
Cadmium
Chromium
Copper
Fluoride

Lead

Mercury

Methyl mercury
Nickel

Nitrate

Silver

Thallium
Vanadium

Zinc

VOCs
1,1,1-Trichloroethane

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1-Dichloroethane
1,2-Dichloroethane

1,2-Dichloroethene (total)

1-Chlorohexane
2-Butanone
2-Hexanone
Acetone

Benzene

Carbon disulfide
Chloromethane
cis-1,2-Dichloroethene
Ethylbenzene
m,p-Xylene
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene
Xylenes (total)

SVOCs
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(e)pyrene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene

Perylene

X X X X X

XX X XX XXX XXX

X X X

X X X%

X X X X X

X X X X X X X

XX XXX XXX XXXXXXXXXNX

X X

X X X X X

X

X X

X X

X X X X X

X

X X

XXX

%

-3

> % % %

X X X X X X

X X

Appendix A3



Table A3.4-1 (2 0f 2)

Chemicals of Potential Concern for Human Healtl
Sodium Reactor Experiment (SRE) Are:

RFI Site
chemical Soil Soil Chatsworth G”’t‘fp 6ARF' }
0to 2 feet b 0to 10 feet b @ Reporting Area
(Oto2feetbgs) (0to eetbgs) ~ Groundwater (direct pathway)

(indirect pathway)

@)

Soil Vapor Surface Water

Phenanthrene X X

Pyrene X X

Total Petroleum Hydrocarbons

C11-C14(Kerosene Range) X X

C14-C20(Diesel Range) X X X

C20-C30(Lubricant Oil Range) X X

Hydrocarbons X

Dioxins

2,3,7,8-TCDD X X

1,2,3,7,8-PeCDD X X X
1,2,3,4,7,8-HxCDD X X X
1,2,3,6,7,8-HxCDD X X X
1,2,3,7,8,9-HxCDD X X X
1,2,3,4,6,7,8-HpCDD X X X
OCDD X X X
2,3,7,8-TCDF X X X
1,2,3,7,8-PeCDF X X X
2,3,4,7,8-PeCDF X X X
1,2,3,4,7,8-HXCDF X X X
1,2,3,6,7,8-HXCDF X X X
2,3,4,6,7,8-HxCDF X X X
1,2,3,7,8,9-HXCDF X X X
1,2,3,4,6,7,8-HpCDF X X X
1,2,3,4,7,8,9-HpCDF X X X
OCDF X X X
PCBs

Aroclor-1254 X X

Aroclor-1260 X X

PCB-105 X X

PCB-114 X X

PCB-118 X X

PCB-123 X X

PCB-126 X X

PCB-156 X X

PCB-157 X X

PCB-167 X X

PCB-169 X X

PCB-189 X X

PCB-77 X X

PCB-81 X X

a. Chemical selected as a COPC since it was selected as a COPC in soil vapor.
b. Chemical selected as a COPC since it was selected as a COPC in soil at 0 to 10 feet bgs.
¢. Chemical selected as a COPC since total petroleum hydrcarbon fraction C11-C14, C14-20, or C20-C30 was selected
as a COPC.
(a) only Chatsworth Formation groundwater is considered in risk assessment since near-surface groundwater is localized (does not occur at SRE RFI Site)
or does not meet State Water Resources Control Board yield requirements.
VOC - volatile organic compound
SVOC - semi-volatile organic compound
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Table A3.4-2

Human Health Risk Estimates®
Sodium Reactor Experiment (SRE) Area

Receptor Soil/Sediment Media* Groundwater’ Surface Water Total for Site Media

Non- Cancer Cancer Risk Non- Cancer HI Cancer Risk Non- Cancer HI Non- Cancer HI Cancer Risk

HIRange |cD* Range CD Range CD Range CcD Range CD | Cancer Risk Range [CD Range CD Range CD
Adult Worker” 0.017 - 0.19 2E-06 - 2E-04| ab |<0.001 - <0.001 3E-09 - 2E-08 - - - - - - 0.017 - 0.19 2E-06 - 2E-04] ab
Future Adult Recreator® 0.0011 - 0.042 3E-08 - 1E-05 b <0.001 - <0.001 3E-10 - 1E-09 0.0023 - 0.016 3E-06 - 5E-05|c,d|0.0011 - 0.04 3E-08 - 1E-05 b
Future Child Recreator® 0.02 - 01 4E-07 - 8E-06 b <0.001 - <0.001 1E-09 - 6E-09 0.017 - 0.10 4E-06 - 2E-05|cd| 0.02 - 0.12 4E-07 - 8E-06 b
Future Adult Resident’” 0.033 - 0.17 2E-06 - 2E-04| ab.e 14 - 22 |f |8E-07 - 3E-06| f [0.0017 - 0.011 4E-07 - 7E-06 |cd| 14 - 23 f |3E-06 - 2E-04] abef

without domestic use of groundwater® NA  NA NA NA <0.001 - <0.001 5E-09 - 4E-08 NA NA NA NA 0.033 - 017 2E-06 - 2E-04| abe

Future Child Resident” 026 - 13 1E-05 - 4E-04 |abdeg| 49 - 82 | f|2E-06 - 3E-06| f | 0.016 0.098 2E-06 2E-05 cd]| 52 - 10 fh |2E-05 - 4E-04]ab,d.efg

NA NA NA NA <0.001 - 0.0013 2E-08 - 3E-08 NA NA NA NA 026 - 13 1E-05 - 4E-04| a,b,d,e,g

without domestic use of groundwater

Notes:

o1 e W

Risk estimates shown are a sum of all exposure pathways per media; the range reported is for the central tendency and reasonable maximum exposures, respectively.
Soil/sediment media risk estimates are a sum of all direct and indirect exposure so site soil, sediment and soil vapor.
Groundwater media risk estimates are a sum of indirect and direct exposure to site groundwater, except where indicated that direct exposure due to domestic groundwater use is excluded..
Chemical risk drivers are those COPCs detected onsite with an HI > 1, risk > 1x10 . Only major risk contributors listed if cumulative HI >> 1 or cancer risk >> 1x10 .
Potential exposure to soil/sediment assumes that the R-2 Ponds may not at some time in the future contain water and that sediments may be dry (i.e. dry sediments are the same as soil with respect exposure pathways).

Therefore, risks and HIs presented for Soil/Sediment Media, Near-Surface Groundwater, and Total for Site Media are mutually exclusive of those presented for Surface Water. Total for Site Media risks and HIs include only
Sediment/Soil Media and Near-Surface Groundwater.

® NP

PAHs
Aroclor-1260
Arsenic
Dioxins

Trichloroethene

Aroclor-1254
h. Thallium

@ e oo o

CD = Chemical risk driver
COPC = Chemical of potential concern

HI = Hazard index
NA = Not Applicable
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Methylene Chloride

. There were no detections made in surface water.
The risks presented are based on the wet pond scenario and represent the maximum risk between the two scenarios.
The risks presented are based on the dry pond scenario and represent the maximum risk between the two scenarios.



Table A3.4-3 (Page 1 of 1)

Human Health Risk Assessment Uncertainty Analysis
Sodium Reactor Experiment (SRE) Area

Assessment Uncertainty Magnitude of | Direction of
Element Impact Impact
Exposure |The SRE Area contains an intermittent pond. Based on the potential for both dry (e.g. fugitive dust) Low Conservative
Pathways |and wet (e.g. surface water) exposures in the same area; both scenarios were evaluated separately.

Domestic use of near surface groundwater was determined to be an incomplete exposure pathway Low Realistic,
because the estimated production rate is below the minimum criteria of 200 gpd specified in the SRAM. reasonable
determination
Risks associated with drinking of groundwater are not realistic because the groundwater beneath the High Conservative
SSFL is not currently used as a drinking water source and the presence of the contamination will likely
require a restriction on its future use as well.
Groundwater monitoring data and comparison concentrations (l.e., background), are filtered samples Moderate Realistic,
(l.e., dissolved concentrations) as per agency-approved groundwater monitoring work plan. Although reasonable
dissolved concentrations represent the concentrations that may migrate, the total concentration in determination
groundwater may be greater when there are significant amounts of dissolved solids present (i.e., total
concentration.
Future land use of the site is currently undecided but may be commercial or recreational, which have Moderate Uncertain
lower risks than residential.
COPC A number of inorganics (e.g., cadmium, copper) that were demonstrated to be consistent with Moderate Conservative
Selection |background concentrations through Wilcoxon Rank Sum test were included as COPCs because the
maximum detected concentrations were substantially above the maximum detected background
concentration, and were located in areas of suspected metals impacts.
EPC The extapolation of soil TPH concentrations to individual petroleum constituent (i.e., PAHS) Low Conservative

Calculations |concentrations introduces some uncertainty into the EPC estimates for petroleum constituents. Because

several samples collected for SVOCs did not detect PAHSs, the uncertainty associated with this

procedure is low.

Significant risks from soil matrix COPCs are associated vapor concentrations estimated to be 1/2 the Low Conservative
soil vapor DL though the chemical was not detected in soil vapor.

The mean concentration for some chemicals exceeded the selected RME concentrations, therefore the Moderate Conservative
RME concentration was also used as the CTE concentration under some circumstances. The mean

could be biased high by higher detection limits.

The 95% UCL concentration of some chemicals is greater than the maximum concentration, therefore Moderate Conservative
the maximum was used as the EPC. This is considered to be a likely overestimation of the

representative exposure point concentration because samples were collected in areas with the highest

likelihood to detect the highest concentrations at the site.

PCBs were not characterized in the leach field , however this area is recommended for further Low Uncertain
evaluation in the CMS due to the presence of other contaminants.

Metals were not characterized in the drainage area upstream of the mercury release area, however, this Moderate Uncertain
The maximum detected concentration of each COPC detected in groundwater was used as the EPC. Moderate Conservative
Vapor migration into indoor air has been estimated using a model which is being validated for the site. Moderate Uncertain
Migration estimates may be changed once the model validation is complete.

The Johnson & Ettinger model used to estimate indoor air concentrations is highly conservative for Moderate Conservative
warm and arid climates since it was developed based on building characteristics in the northeast.

Cancer Slope |Extrapolation of dose-response data from laboratory animals to humans. High Conservative

Factor
Assumes that all carcinogens do not have a threshold below which carcinogenic response occurs, and Moderate Conservative
therefore, any dose, no matter how small, results in some potential risk.
Cancer slope factors derived from animal studies are the upper-bound maximum likelihood estimates Moderate Conservative
based on a linear dose-response curve, and therefore, overstate carcinogenic potency.

Reference |High degree of uncertainty in extrapolation of dose-response data from laboratory animals to humans. High Conservative
Dose
Notes:

COPC - chemical of potential concern
PAH - polycyclic aromatic hydrocarbon
EPC - exposure point concentration
UCL - upper confidence limit
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Table A3.4-4 (1 of 2)

Summary of Chemicals of Potential Ecological Concern
Sodium Reactor Experiment (SRE) Area

Soil/Sediment Soil/Sediment Soil/Sediment Soil Vapor

0 to 2 feet bgs 0 to 4 feet bgs 0 to 6 feet bgs 0 to 6 feet bgs Surface Water

Chemical

Inorganic Compounds

Aluminum X
Antimony X
Arsenic X
Beryllium X
Cadmium X X X X
Chromium X
Copper X X X X
Lead X X X X
Mercury X X X X
Methyl Mercury X X X

Nickel X
Selenium X
Silver X X X X
Vanadium X
Zinc X X X

VOCs

1,1,1-Trichloroethane X X x? X
1,1,2-Trichloro-1,2,2-trifluoroethane X X X X
1,1-Dichloroethane X X x?
1,2-Dichloroethene (total) X X X

2-Butanone X X X

Acetone X X X

Ethylbenzene X x?

m,p-Xylene X° X

Methylene chloride X X X x?

Tetrachloroethene X X X X?

Toluene X X X X?

Trichloroethene X X X X? X
Xylenes (total) X X X

SVOCs

Acenaphthene X X X

Acenaphthylene X X X

Anthracene X X X

Benzo(a)anthracene X X X

Benzo(a)pyrene X X X

Benzo(b)fluoranthene X X X

Benzo(e)pyrene X X X

Benzo(g,h,i)perylene X X X

Benzo(k)fluoranthene X X X

bis(2-Ethylhexyl)phthalate X
Butyl benzyl phthalate X
Chrysene X X X

Dibenz(a,h)anthracene X X X

Dibenzofuran X X

Diethylphthalate X
Di-n-butylphthalate X
Di-n-octyl phthalate X
Fluoranthene X X X

Fluorene X X X

Hexachlorobutadiene X
Hexachlorocyclopentadiene X
Indeno(1,2,3-cd)pyrene X X X

Naphthalene X

Pentachlorophenol X
Perylene X X X

Phenanthrene X X X

Pyrene X X X
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Table A3.4-4 (2 of 2)

Summary of Chemicals of Potential Ecological Concern
Sodium Reactor Experiment (SRE) Area

Chemical Soil/Sediment Soil/Sediment Soil/Sediment Soil Vapor Surface Water
0 to 2 feet bgs 0 to 4 feet bgs 0 to 6 feet bgs 0 to 6 feet bgs

Pesticides
4,4-DDT X
Chlordane X
Dieldrin X
Endosulfan 1 X
Endosulfan 11 X
Endrin X
Heptachlor X
Heptachlor epoxide X
Toxaphene X
Total Petroleum Hydrocarbons
C11-C14(Kerosene Range) X X X
C14-C20(Diesel Range) X X
C20-C30(Lubricant Oil Range) X X X
Dioxins
2,3,7,8-TCDD X X X
1,2,3,7,8-PeCDD X X X X
1,2,3,4,7,8-HxCDD X X X X
1,2,3,6,7,8-HxCDD X X X X
1,2,3,7,8,9-HxCDD X X X X
1,2,3,4,6,7,8-HpCDD X X X X
OCDD X X X X
2,3,7,8-TCDF X X X X
1,2,3,7,8-PeCDF X X X X
2,3,4,7,8-PeCDF X X X X
1,2,3,4,7,8-HxCDF X X X X
1,2,3,6,7,8-HXCDF X X X X
2,3,4,6,7,8-HxCDF X X X X
1,2,3,7,8,9-HXCDF X X X X
1,2,3,4,6,7,8-HpCDF X X X X
1,2,3,4,7,8,9-HpCDF X X X X
OCDF X X X X
PCBs
Aroclor-1016 X
Aroclor-1221 X
Aroclor-1232 X
Aroclor-1242 X
Aroclor-1248 X
Aroclor-1254 X X X X
Aroclor-1260 X X X X
PCB-105 X X X
PCB-114 X X X
PCB-118 X X X
PCB-156 X X X
PCB-157 X X X
PCB-167 X X X
PCB-169 X X X
PCB-189 X X X
pPCB-77 X X X
pPCB-81 X X X
Notes:

VOC - volatile organic compound

SVOC - semi-volatile organic compound

PCB - polychlorinated biphenyl

CPEC - chemical of potential ecological concern

bgs - below ground surface

a. Chemical selected as a CPEC since it was selected as a CPEC in soil at 0 to 6 feet bgs.

b. Risks were quantified from total xylenes and not m,p-xylenes because the exposure point concentrations were greater for total xylenes than for m,p-xylenes.
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Table A3.4-5 (Page 1 of 1)

Risk Estimates for Ecological Receptors
Sodium Reactor Experiment (SRE) Area

Receptor Total for Site Media
HI Range* cD?

Deer Mouse® 13 - 31 Lead, Copper, Aroclor-1260, Cadmium, Methylene Chloride, Zinc, Mercury, 1,2,3,4,6,7,8-HpCDD

without inhalation pathway 11 - 29 Lead, Copper, Aroclor-1260, Cadmium, Zinc, Mercury, 1,2,3,4,6,7,8-HpCDD
Thrush® 305 - 654 Lead, Cadmium, Copper, Zinc, Mercury, Aroclor-1260
Hawk® 78 - 150 Lead, Zinc, Cadmium, Aroclor-1260

Using Large Home Range Factor’ 37 - 71 Lead
Bobcat" 0.20 - 19 PAHs

Using Large Home Range Factor’ 0.0016 - 0.16 None
Mule Deer® 70 - 18 Cadmium, Lead, 1,2,3,4,6,7,8-HpCDD, Aroclor-1260

Using Large Home Range Factor’ 034 - 0.88 None
Great Blue Heron - Sediment' 107 - 212 Lead, Cadmium, and Zinc
Generic Aquatic Receptors - Sediment* 13 29 Zinc, Mercury, Cadmium, Pyrene, Chrysene, Copper, Benzo(a)anthracene, Fluoranthene, Lead, Benzo(a)pyrene
Great Blue Heron - Surface Water* 66 - 7.3 Di-n-butyl phthalate and Lead
Generic Aquatic Receptors - Surface Water* 7% - 79 Avroclor-1254, Hexachlorocyclopentadiene, Antimo;;/(,j E(::fﬁj;r;ﬁﬁ;gllium, bis(2-ethylhexyl)phthalate, Aluminum, Silvel,

Notes:

1. HI Range is the sum of the hazard quotients for all exposure pathways; the range reported is for the mean and 95% upper confidence limit estimates, respectively.

2. Chemical risk drivers are those CPECs detected onsite with an HQ > 1, or major risk contributors if cumulative HIs >> 1. "None" indicates that no chemical's HQs > 1. Chemical risk
drivers are listed in order of greatest HQ to lowest HQ > 1.

3. The risks presented are from the dry pond scenario and represent the maximum risk calculated between the two scenarios.

4. The risks presented are from the wet pond scenario and represent the maximum risk calculated between the two scenarios.

5. The Hls for hawk, mule deer, and bobcat assume that their home ranges are equal to the RFI site acreage. This is an extremely conservative assumption; RFI site acreage is typically only a
small fraction of a large animal's home range. The estimated Hls decrease to the values indicated above if an adjustment is made to reflect a more realistic home range for these receptors.
6. The risk shown are from the dry scenario, however, since Phenanthrene is a driver for the wet scenario but not the dry scenario it is presented.

CD = Chemical risk driver

CPEC = Chemical of potential ecological concern

HI = Hazard index

HQ = Hazard Quotient

PCDD/PCDF - polychlorinated dibenzo-p-dioxins and dibenzofurans



Table A3.4-6 (1 of 1)

Ecological Risk Assessment Uncertainty Analysis
Sodium Reactor Experiment (SRE) Area

Assessment Uncertainty Magnitude | Direction of
Element of Impact Impact
Exposure |The SRE Area contains an intermittent pond. Based on the potential for both dry (e.g. Low Conservative
Pathways |soil ingestion) and wet (e.g. surface water) exposures in the same area; both scenarios

were evaluated separately.
EPC The extrapolation of soil TPH concentrations to individual petroleum constituent (i.e., Low Conservative

Calculations |PAHSs) concentrations introduces some uncertainty into the EPC estimates for

petroleum constituents. Because several samples collected for SVOCs did not detect
PAHSs, the uncertainty associated with this procedure is low.
A number of inorganics (e.g., cadmium, copper) that were demonstrated to be Moderate | Conservative
consistent with background concentrations through Wilcoxon Rank Sum test were
included as CPECs because the maximum detected concentrations were substantially
above the maximum detected background concentration, were located in suspected
areas of metals impacts and in some cases SQLs were above ESLs.
Significant risks from soil matrix COPCs are associated vapor concentrations estimated| Low Conservative
to be 1/2 the soil vapor DL though the chemical was not detected in soil vapor.
Although a chemical may not have been detected in soil, if it was detected in soil vapor] Moderate | Conservative
is was assumed to be a soil matrix COPC.
Estimation of soil vapor concentrations overstates actual burrow concentrations: Moderate Conservative
1. Model is conservative
2. Air flow in burrows is not accounted for
Toxicity |High degree of uncertainty in extrapolation of dose-response data from laboratory High Conservative
Reference |animals to representative receptors.
Value
Avian toxicity values are only available for a limited number of chemicals. For the Low Not
types of chemicals observed at the SRE RFI site, there is likely little difference in the conservative
degree of toxicity between mammals and avian species.
Use of short-term (acute) toxicity data to estimate chronic toxicity values are highly High Conservative
uncertain.
Notes:

CPEC - chemical of potential ecological concern
PAH - polycyclic aromatic hydrocarbon
UCL - upper confidence limit
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Table A3.5-1 (Page 1 of 2)
Surficial Media Site Action Recommendations

Table A3.5-1

SRE RFI Site
Associated Recommended for Further Consideration in CMS Based On:
Area Chemical CMS Area* - ) . ) ) ) . )
Use Area(s) (Figure 7-1) Residential Receptor Industrial Receptor Recreational Receptor Ecological Receptor
Toluene Process Unit, and 1 _ _ _ _ __
Tetralin Heat Exchanger
Sodium Component Cleaning 2 _ __ _ . _
Area
SCE Steam Power Plant 34 3c SRE 3-1 Mercur
and downslope area * ' (stabilization) y
Underground Storage Tank (UST) 4 _ _ _ _ _
uT-27
Underground Storage Tank (UST) 5 _ » _ _ --
UT-71
Underground Storage Tank (UST) 6 _ _ _ _ _
UT-74
- . PAHSs
Building 003 Leach Field 7 SRE 7-1 PAHSs PAHs PAHs .
Metals (silver, mercury, copper, manganese)
Transformer Area 683 8 -- - - - -
Transformer Area 693 9 SRE 9-1 PCBs PCBs PCBs PCBs
Transformer Area South of
Building 003 10 SRE 10-1 PCBs PCBs* PCBs PCBs
Oil Stain at Building 003 11 SRE 11-1 methylene chloride, PAH (as TPH)? methylene chloride, PAH (as TPH)** methylene chloride, PAH (as TPH)3'4 -
SRE Pond Influent Channels
(Contained Unit, not used in Risk 12 _ Samples collected above liner in drainage not included in risk assessment (i.e.: contained unit). Sediments recommended for removal as part of facility maintenance activities based on
’ concentrations of cadmium, lead, and zinc and the proximity of the area to the CMS Area SRE 7-1.
Assessment)
Industrial Dry Well 13 -- -- -- -- --
SRE Pond y SRE 14.1 Wet: NFA Wet: NFA Wet: NFA _ Dioxin, PCBs, _
Dry: dioxin, PAHs, methylene chloride Dry: dioxin, PAHs, methylene chloride Dry: dioxin, PAHs, methylene chloride Metals (silver, barium, mercury, cadmium,
copper, vanadium, zinc)
i SRE 14-2 Dioxin,
Drainage Downslope of SRE 14 il _ _ VOC, PAHS (as TPH)* . .
Pond (stabilization) Metals (copper, manganese, selenium, zinc)
Entire Site as potential Storage
15 - - - - -
Area
o Indirect groundwater risks << 1 x 10 . . 5 . . 8
and may not affect surficial media CMS * Indirect groundwater r|§k_s << 1.X 10 * Indirect groundwater n_sk_s << 1.X 10 e Indirect groundwater HQ << 1, may not
. and may not affect surficial media CMS and may not affect surficial media CMS - - .
Groundwater - - decisions decisions decisions affect surficial media CMS decisions

e Direct groundwater risks = 3 x 10" may
affect surficial media CMS decisions

o No direct groundwater use

¢ No direct groundwater use

¢ No direct groundwater use
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Table A3.5-1 (Page 2 of 2) Table A3 5.1
Surficial Media Site Action Recommendations able A3.5
SRE RFI Site

General Notes:

(@) -- Indicates area is recommended for No Further Action (NFA) for respective receptor, or parameter not applicable.

(b) PAHs are included in SVOC analytical methods, and are referenced specifically in this table where prominent as risk drivers/contributors apart from other SVOCs (e.g. phthalates, 2,4-dinitrophenol).

Footnotes:

1. CMS Areas are numbered in sequence based on associated Chemical Use Areas (e.g. 14-1, 14-2, for Chemical Use Area 14). Extent of CMS Areas shown on Figures 4-1 through 4-6 and 7-1 are approximate and reflect site action recommendations
based on characterization and risk assessment results inclusive for all receptors (See Section 7.2).

2. CMS recommendations are based on compounds considered risk drivers (excess cancer risk > 1 x 10°®) or hazard index > 1) and/or significant risk contributors.

3. Detected PAHSs do not contribute significantly to risk; CMS recommendation is based on extrapolated PAHs concentrations based on detected diesel-, kerosene-, and lubricant-oil range petroleum hydrocarbons.

4. SRE Chemical Use Area 3b (SCE Cooling Tower) is not recommended for further consideration in the CMS. The drainage ditch near and upstream of the mercury release area (Chemical Use Area 3c) is included in the CMS based on uncertainty

regarding elevated metals in waste characterization samples.

ACRONYMS

AOC = Area of Concern

CMS = Corrective Measures Study

NFA = No further action

PAH = Polynuclear aromatic hydrocarbons
PCB = polychlorinated biphenyls

SRE = Sodium Reactor Experiment
SVOC = Semivolatile organic compound
TPH = total petroleum hydrocarbons
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Soil Vapor and Soil
Sodium Reactor Experiment (Area IV AOC)

Matrix VOC Results

Santa Susana Field Laboratory

MWH

MONTGOMERY WATSON HARZA

FIGURE
A3.3-1
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= “ I Styrene <2 <22 Trichloroethene <5 Styrene <18 Trichloroethene <5 MEipiEns eilere S 9 <7 Styrene <0 4 i 8519002 Trichloroethene <5
Soil Soil v V T-1-UT71 T-1-UT71 ,/ I Tetrachloroethene <2 <22 Tetrachloroethene <18 Xylenes (total) < 15 Naphthalene - <5 Tetrachloroethene <5 <7 l 1,1,1-Trichloroethane <5
ol [0]] apor apor - 1 Toluen <18 Styrene - <5 Toluene <5 <7 A : 1,1-Dichloroethane <5
VOCs Res RBSL | Eco RBSL | Res RBSL | Eco RBSL FotIMEMREIERS | - 20 I Toluene <2 <22 ouens ' - l
(I < 10 Trichloroethene <92 <292 Trichloroethene <18 Tetrachloroethene <5 <5 Trichloroethene <5 <7 K 2-Butanone
(ug/kg) (ug/kg) (ug/L) (ug/L) 2-Butanone < 10 I N Toluene <5 <5 Xylenes (total) - <7 kl:\ 2-Hexanone .
1,1,1-Trichloroethane 490 | 2800000 | 640 - Acetone < 10 I N Trichloroethene N ; heetone 0.50
; ; hvl | N Xylenes (total) 06J | <15 I Ethylbenzene So01
1,1,2-Trichlorotrifluoroethane 16000 200000 8800 - - Ethylbenzene <10 i m,p-Xylene SRBS09 RJ518
1,1-Dichloroethane 1.6 230000 1.7 -- m.p-Xylene <1 I i Methylene chioride R T =
. Methylene chloride < 50 I H ,1,1-Trichloroethane <
1,2-Dichloroethene (total) 14 74000 -- -- - el < 10 I Styrene 1,1-Dichloroethane <6 -
1-Chlorohexane - - - - - - - - S 4 Styrene < 10 I » letrachloroetiene 1,2-Dichloroethene (total) | < 11 |2
2-Butanone 62000 8200000 1500 -- & Tetrachloroethene < 10 1 ‘~ _ ;lolueﬂ(; 2-Butanone 9 &
2-Hexanone - - 2600000 - - - - Toluene <5 I » = JNichioroetens Acetone 150
Acetone 51000 46000 920 .- Trichloroethene < 10 ! ~ S Ethylbenzene <6
Ethylb 1200 | 220000 290 P = - Iipglene D
ylbenzene -- 0.00 I ® — Methylene chloride <9 NT31
o) — R BB 19001 BB19001
m,p-Xylene 150 690000 - - - - S I o U e ’/ _ Tetrachloroethene <6
Methylene chloride 4 27000 2.7 .- T-2.UT71 l ~ =) e S 1.1,1-Trichloroethane | - < 5 Toluene <6
Naphthalene 6000 240000 . . 1,1,1-Trichloroethane < 10 Q Q % ND g - B 1,1-Dichloroethane <5 Trichloroethene -5 |IR
1,1-Dichloroethane < 10 1 o D LP\ — A 2-Butanone < 25
Styrene 7200 460000 290 - - ’ pZd c ® OPE K4 Xylenes (total) <17
2-Butanone < 10 I 5 = 2\ e Va 2-Hexanone <25 ER I
Tetrachloroethene 0.43 2300 0.45 - - Acetone < 10 < - g — /s Acetone < 25 050 P
— R .
TOluene 300 2700 110 - - Ethylbenzene < 10 J l © o \\I ,S, Ethylbeﬂzeﬂe <5 S01
Trichloroethene 2.2 3200 1.4 -- m,p-Xylene < 15 [l L AREP\ T m,p-Xylene_ <5 SRBS10 RJ516
Xylenes (total) 150 690000 - - - - Methylene chloride < 50 IEIL-I 1 A f' Methylene chloride <5 i 1,1,1-Trichloroethane <5
i - Naphthalene < 10 1 7 Styrene <5 1,1-Dichloroethane <5 \
Note: (mg/kg)_ = milligrams per kilogram Styrene < 10 @) 7 Tetrachloroethene <5 1,2-Dichloroethene (total) | < 10 g
(ug/L) = micrograms per liter - $ \
Tetrachloroethene < 10 Ty 4 _ Toluene <5 2-Butanone 5 b -
Toluene <5 > . K Trichioroethene <5 Acetone 67 |00 T -
Trichloroethene < 10 I J g Ethylbenzene <5 o I
() | A m,p-Xylene < 10
0.00 A Methylene chioride 13
. Za SRE POND s Tetra)::hloroethene <5
P-1-UT71 P-1-UT71 - I 7 J T Toluene <5
1,1,1-T_rich|0r0ethane < 10 I \\“&”_,.\ SRE Pond Discharge N (= Trichloroethene <5
Res RBSL Residential Risk-Based Screening Level 1,1-Dichloroethane | < 10 I Camamn =T Pipeline = . N\, . /)~ Xylenes (total) < 15
Eco RBSL Ecological Risk-Based Screening Level Data Date: 071606 2-Butanone < 10 I =27 SRE \\ A ) Cvooatian
Acetone < 10 | Northern . =y %gf %gg
: hylbenzene < 10 i W= H
Data Box Information Ethy Drainage /
0 0 o m,p-Xylene < 15 .nl‘-"-"'" o> N g Former SRBS11 RJ517 | RJ517DL ~D14
Sample 1.00 =t Depth in Feet Methylene chloride < 50 -t Former Cooling 1 - Earthen 1,1,1-Trichloroethane <5 -
Location ID~J S01 — Sample Number (Historical Sample) Naphthalene < 10 SRSV10 Tower AN g 1 Berm 1,1-Dichloroethane <5 - SW
P S ; : - 1,2-Dichloroethene (total < 10 -
ERESOL MHO073~Lab Reporting Code SIS S 1,1,1-Trichloroethane <1 (approx. Iocatlon)// ] \- el
(EPA D) Tetrachloroethene < 10 . . 4 / Y Vi - 2-Butanone 37 -
Toluene <5 1,1,2-Trichlorotrifluoroethane <5 7 / i Acetone i 5200
Trichloroeth < 10 1.1-Dichloroethane <1 = Ethylbenzene <5 - YAR
12.05 | Detect with sample concentration shown nenolbetens Ethylbenzene <1 S A ! Former m)F/)-Xerne < 10 - <
<0.06 | Non-Detect with lab detection limit shown IEDEAYIENES =2 A B LB T % Area737|  Methylene chloride 1 -
. . o . . Methylene chloride < 50 2 Aﬂ /\ 3 ; R
J Analyte positively identified; Associated numerical z \ A ~ Tetrachloroethene <5 -
Tetrachloroethene <1 /BN dln 003 Leééhflad A o Toluene <3 =
Note: "12.05" and "<0.06" are for value is considered estimated Toluene <1 AT ,»—g\ AL fAN .
reference only and may not =4 . - N A Trichloroethene <5 - =
represent actual sample results . * Data validation not performed 81 Trlchloroeth%ne =1 A \ Xylenes (total) < 15 - I
o 7 TorTTer ey e N
- Analyte not reported 6.50 Former Tqu_ene 0.50 1.50 250 BN
S01 Process Unit e
[#] If more than one result per sample depth, the SRSVOL RV822 - - - )
. . . PS-50-.5 | PS-51-1.5 | PS-52-25
maximum is presented, with number of results 11 1-Trichloroethane -1 g PS5
. g : 1 1,1,1-Trichloroethane < 50 < 50 < 50
in backets. 1,1,2-Trichlorotrifluoroethane 2.2 i 1 1-Dichloroethane < 50 < 50 < 50
Ll LG IS <1 - 1,2 bichloroethene (total) < 50 < 50 < 50
. ApprQximate -
Detect Non-Detect E:ﬂ‘f;gze i ; : \\‘Lgcétio - , 2-Butanone < 2000 | <1000 [ <2000 f.
" ! ., i : 2-Hexanone < 500 < 500 < 500
12.05 <0.06 | Exceeds Res RBSL Methylene chloride <1 i , \\\ \Leach Field (F:ormer Sodium W Lo B I BV e
E.gg <0.06 | Exceeds Eco RBSL Tetrachlorosthene -4 ! S \\ \ omp_onelgtso| SWMU 7.4 e e e P
: <0.06 | Exceeds Res RBSL + Eco RBSL i a2t caning Pa \
2.50 . ;Io'ue"; 2 i : \5,,,\ Old Cansédrvationsfal wmethyiene chioride <300 | <300 <300 P
S0l SWI\/IU Incl B : %) Styrene < 50 < 50 < 50
1 RV825 . L - \‘
Chemical Use Areas SRSVO7 i Tetrachloroethene < 50 < 50 < 50
. 1,1,1-Trichloroethane <1 HAZARDOUS WASTE Toluene < 100 < 100 < 100
|:| Solvent - Metal |:| Screening 1.1,2-Trichlorotrifiuoroethane | 3.53 MANAGEMENT-FA C|L| Trichloroethene < 50 < 50 < 50
I:I Petroleum - Debris I:I Multiple Use 1,1-Dichloroethane <1 = Xylenes (total) < 50 < 50 <50
P Ethylbenzene <1 Transformers Downslone S ]
|:| 0il - Hydrazine hm,lp-Xer:Ie ) <2 (remov 0.50 1.50 2.50
Methylene chloride <1 2 - - -
|:| Transformer |:| Perchlorate e e e e e e <1 ! PS-6 PS-6 0-.5 | PS-6 1-1.5 | PS-6 2-2.5
Toluene <1 1 1,1,1-Trichloroethane < 50 < 50 < 50
Base Map Legend Trichloroethene < 1 i 1,1-Dichloroethane < 50 < 50 < 50
S 1,2-Dichloroethene (tota <5 <5 <5
L . ) ichloroethene (total) 0 0 0
@ Administrative Area Boundary Fence 28-82 B 1 1 2-Butanone < 1000 | < 1000 < 1000
-, . RV824 DS : 2-Hexanone < 500 < 500 < 500 \
i,,..d RFIBoundary Pipe SIREVEE : : Acetone <1000 | <1000 | < 1000
1,1,1-Trichloroethane =4 , : P Ethylbenzene < 50 < 50 < 50
Report Group Boundary Leachfield 1,1,2-Trichlorotrifluoroethane | 3.9 J o / K Methylene chloride <300 | <300 < 300
1,1-Dichloroethane <1 i = Styrene < 50 < 50 < 50
|:| Existing Building or Structure = @ NPDES Outfall Ethylbenzene <1 | : Tetrachloroethene < 50 < 50 < 50
|:| R d Buildi S 2P SRS =2 3 : Toluene < 100 < 100 < 100 |
emoved Building or Structure 4 Well Methylene chloride <1 ;' 1 Trichloroethene < 50 < 50 <50 |\
Tetrachloroethene <1 1 1 i
1 Xylenes (total) < 50 < 50 < 50 \
Other Tanks P . Toluene <1 i
"+, Pond iy \
E= Solvent Tank Trehleraedene =1 = 050 | 4.00 :
\% \ . =T, H so1 | so2
./~ </ Possible Pond SRSV04 » e || e
H]]Iﬂ]] Petroleum Fuel/Oil Tank 1,1,1-Trichloroethane 1 - — TS_RESOZ = — —
R . i i . -Trichloroethane
- . “\#" Drainage = 1,1,2-Trichlorotrifluoroethane | 3.8 J 3 by e _ =
% Hydrazine Tank ‘ & % 1,1-Dichloroethane <1 - ! SRSV08 MV565 ! 1,1,2-Tr|ch_|orotr|fluoroethane <22 | <22 -%
XN/ Surface Water Divide - Ethylbenzene <1 ! 111 -Trichlorosthane = 1 ] o 1,1-Dichloroethane <5 <5 | ¢
v+ Awning m,p-Xylene <2 ] 71870 ) g : : i 5 2-Butanone <54 | <54 E
& ! . L REE BB RED RO RED/ RO0 NOBR NON ARNC RNZ REG RER _BOEN JOR _BUR _RSi- QR0 H1J) ll-ll-ﬂl-ll " 11112-Tr|ChlorOtr|ﬂuoroethane < 5 -: O Acetone < 54 < 54 :I
Elevation Contour Methylene chloride <1 0.50 1.50 2.50 3.50 =N\ 1,1-Dichloroethane <1 1 i,
Dirt Road Tetrachloroethene <1 - - - - £ Ethylbenzene <1 i O Ethylbenzene <5 <5
_ PS-80-5| PS-81-1.5 | PS-82-2.5 | PS-83-3.5 014 : Q m,p-Xylene <5 <5
Rock Outcrop Toluene <1 PS-8 1.00 3.00 m,p-Xylene <2 i = _
/\/ A/C Curbin Trichloroethene <1 1,1,1-Trichloroethane < 50 < 50 400 400 So1 S02 hyl hlorid < i 9 Methylene chloride =2z =2
g Rs654 | RSESS Methylene chloride 50 |
[ 1,1-Dichloroethane < 50 < 50 130 90 SRBS04 Tetrachloroethene = i Tetrachloroethene <5 <5
/' Trench ‘| 1,2-Dichloroethene (total) < 50 120 50 < 50 1,1,1-Trichloroethane <6 <6 Toluene <1 i _ Toluene <5 <5 A
2-Butanone < 1000 < 1000 < 1000 < 1000 1,1,2-Trichlorotrifluoroethane | < 23 < 24 TR AT <1 ’ Trichloroethene <5 < 5
Date: Sep 26, 2006 Document: RFI-Report-Group6_SR_VOC.mxd 2-Hexanone < 500 < 500 < 500 < 500 1,1-Dichloroethane <6 <6 i = .
Acetone < 1000 < 1000 < 1000 < 1000 2-Butanone <58 | <59 0.00 zé(())i) 0.50 1.50 2.50 3.50
’ Ethylbenzene < 50 < 50 < 50 100 o Acetone < 58 | <59 13.00 | 8.00 0.00 ] Ps-70-5 | Ps-71-1.5 | Ps-72-2.5 | Ps-73-35
. I | Feet X Methylene chloride < 300 < 300 4200 3700 Ethylbenzene <6 <6 “ 863 502 - T-2-UT74 T-2-UT74 SRSV09 MV566 | _PS—7 ‘ ‘ : :
1inch equals 60 feet 0 60 120 Styrene < 50 < 50 < 50 < 50 m,p-Xylene <6 <6 _ e RJ843 | RI842 T-1-UT74 T-1-UT74 1,1,1-Trichloroethane < 10 1,1,1-Trichloroethane <1 1,1,1-Trichloroethane < 50 < 50 < 50 < 50
i — 1,1-Dichloroethane < 10 1,1,2-Trichlorotrifluoroethane | < 5 1,1-Dichloroethane < 50 < 50 < 50 < 50
UsrcElCEiEs e e = 220 Methylene chloride <23 <24 1,1,1-Trichloroethane <5 <5 1,1,1-Trichloroethane < 10 . 1 2-Dichl h | 50 50 50 50
Toluene < 100 < 100 3600 3000 Tetrachloroethene <6 <6 . . 1 1-Dichl h - 10 2-Butanone < 50 1,1-Dichloroethane <1 ,2-Dichloroethene (total) < < < <
Trichloroethene 220 < 50 1000 810 Toluene <6 <6 ’ 1,1,2-Tr|ch_lorotr|fluoroethane <5 e p--olchioroethane 2-Hexanone < 50 Ethylbenzene <1 2-Butanone < 1000 < 1000 < 1000 < 1000
Xylenes (total) < 50 < 50 520 370 Trichloroethene < 6 < 6 LA DIENDTREETS i S0 FENETNE S Acetone < 50 m,p-Xylene <2 2-Hexanone < 500 < 500 < 500 < 500
7 03 1,2-Dl|cg:?lroe't[1hene (total) <11JO <11JO 2-:52::;(;% z 28 \ Ethylbenzene < 10 Methylene chloride < 50 Acetone < 1000 | < 1000 < 1000 < 1000
; -Chlorohexane
m,p-Xylene < 20 Tetrachloroethene <1 Ethylbenzene < 50 < 50 < 50 < 50
1826()20 2826(310 7883 ggi’ _j 2-Butanone <19 24 Ethylt;(enlzene z ;8 /5\ Methylene chloride < 50 Toluene <1 Methylene chloride < 300 < 300 < 300 < 300
rvs19 | Rve71 | RVS20 RV821 2-Hexanone < 10 3J m.p-2ylene. Naphthalene <10 |~ Trichloroethene <1 Styrene < 50 < 50 < 50 < 50
SRSV02 SRSV03 Acetone 68 J 21 Methylene chloride < 50 Styrene < 10 Tetrachloroethene 100 < 50 < 50 < 50
1,1,.1-Trichlo.roethane <1 <1 <1 l,l,?.—TrichIo.roethane <1 Ethylbenzene <5 <5 Naphthalene < 10 Tetrachloroethene < 10 TEINEE 420 < 100 < 100 < 100
1,1,2-Trichlorotrifluoroethane | 2.3 J <5 2] 1,1,2-Trichlorotrifluoroethane | 2.3 J m,p-Xylene <10 | <10 Styrene < 10 Toluene < 10 Trichloroethene 130 < 50 < 50 < 50
_ ] 1,1-Dichloroethane <1 <1 <1 1,1-Dichloroethane <1 Methylene chloride 7J 6 Tetrachloroethene < 10 Trichloroethene < 10 Xylenes (total) 30 < 50 < 50 < 50
Q ! Ethylbenzene <1 <1 <1 Ethylbenzene <1 Naphthalene <5 <5 Toluene < 10 E
'; m,p-Xylene <2 <1 <2 m,p-Xylene <2 Styrene <5 | <5 / Trichloroethene < 10 | Please Note: The original version of this figure includes colorized
1 ¢ ) Methylene chloride <1 <1 <1 Methylene chloride <1 Tetrachloroethene <5 <5 N 06 ) | features and shading. A black and white copy of the figure should not be
. . . . . . Tetrachloroethene <1 <1 <1 Tetrachloroethene <1 [ Toluene <5 <5 ’ . , .
Note: Analytes detected at least once at Sodium Reactor Experiment Area Excavation are listed in the Comparison Levels Table. - A R — - et e D 4 used because it may not accurately represent the information presented.
Analytes listed in the tgble, but not d\lsplayed for a given sample, were not included in that sample's analytical suite. Trichloroethene <1 <1 <1 Trichloroethene <1 Xylenes (total) <15 | <15
NS 4 V4 \ . I . [ \ N\ . .
1786200 1786600 1787000 1787400

T
1785800
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SVOC/TPH/PCB Results
Sodium Reactor Experiment (Area IV AOC)

Santa Susana Field Laboratory

MWH

MONTGOMERY WATSON HARZA

FIGURE

A3.3-2

Soil Sample Location Symbol Legend

Contained unit soil sample

>>>> > »

Soil sample location with detected SVOC/TPH/PCB's
Soil sample location with no detected SVOC/TPH/PCB's
Soil sample location not analyzed for SVOC/TPH/PCB's

Refused sample (refusal depth < 1' below ground surface)
Soil Sample not analyzed by any sample method

Comparison Levels

SVOCs

Res RBSL
(ug/kg)

Eco RBSL
(ug/kg)

2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

230000
290000
3400000
17000000
600
6
600
600
250000
11000000
6000
170
110000
2300000
2300000
600
6000
1700000
1700000

230000
4300
2500
2400
1700
4700
5500
6400
3700
4900

370000
2400
1700

4600000

130000
1600
3900

240000
1300

79000

TPHs

Res RBSL
(mg/kg)

Eco RBSL

C08-C11 (Gasoline Range)
C11-C14 (Kerosene Range)
C12-C22 (Kerosene, Diesel Ranges)
C14-C20 (Diesel Range)

C20-C30 (Lubricant Oil Range)
C21-C30 (Lubricant Oil Range)
C22-C30 (Lubricant Oil Range)

1.1
1400
1400
1400
1400
1400
1400

(mg/kg)

C09-C23 (Diesel Range)
C09-C40 (Diesel, Oil Range)
C12-C14 (Kerosene Range)
C15-C20 (Diesel Range)
C23-C40 (Heavy Oil)
Hydrocarbons

TPH (as Diesel)

TPH (as Gasoline)

1400
1400
1400
1400
1400
1400
1400
1.1

PCBs

Res RBSL
(ug/kg)

Eco RBSL
(ug/kg)

Aroclor 1254
Aroclor 1260

350
350

79

Aroclor 1016
Aroclor 1221
Aroclor 1232

3900
350
350

Aroclor 1242
Aroclor 1248

350
350

Note: (mg/kg) = milligrams per kilogram

(ug/kg) = micrograms per kilogram

Res RBSL Residential Risk-Based Screening Level

Eco RBSL Ecological Risk-Based Screening Level

Data Date: 071606

Data Box Information

Sample
Location ID~

FSRBS01

(EPA ID)

12.05
<0.06

Note: "12.05" and "<0.06" are for
reference only and may not

1.00 = Depth in Feet
S01 —t Sample Number
MHO073~Lab Reporting Code

(Historical Sample)

Detect with sample concentration shown
Non-Detect with lab detection limit shown

J Analyte positively identified; Associated numerical
value is considered estimated

represent actual sample results . & Data validation not performed
- Analyte not reported
[#] If more than one result per sample depth, the
maximum is presented, with number of results
in backets.
Detect Non-Detect

12.05 <0.06 | Exceeds Res RBSL

12.05 <0.06 | Exceeds Eco RBSL

12.05 <0.06 | Exceeds Res RBSL + Eco RBSL

Chemical Use Areas

[ ] Solvent ] Metal [ ] Screening
|:| Petroleum - Debris |:| Multiple Use
|:| Oil - Hydrazine
|:| Transformer |:| Perchlorate
Base Map Legend
Administrative Area Boundary .~ Fence
i:._..-j RFI Boundary Pipe
Report Group Boundary Leachfield
[ | Existing Building or Structure @  NPDES Outfall
| Removed Building or Structure o Well
% Other Tanks .*+.~ Pond
Solvent Tank )
% otvent tan -/~ / Possible Pond
ﬂ]m:ﬂ] Petroleum Fuel/Oil Tank
7} Hydrazine Tank % Drainage
77 Awning XN/ Surface Water Divide
Dirt Road Elevation Contour
/\/ A/C Curbing Rock Outcrop
/\/ Trench

Date: Sep 29, 2006

Document: RFI-Report-Group6_SR_TPH_PCB_SVOC.mxd

1 inch equals 60 feet

] Feet

120

268900

268500

268100

1785800 1786200 1786600 1787000 1787400
T
/ : 0.00
y )
8.50 5.00 7.50 0.50 0.50 4.00 4.00 0.00 _i BB19004 BB 19004
So01 sS01 s02 So1 So1 S02 S02 - i PSRy —— 20
3 -ivie na alene <

SRSUO1 RJ506 SRBS30 RJ152 | RJ398 | | sRBSO2 RD979 | RF979 | RD980 | RF980 BB19001 BB19001 i 4_Meth§|phzno| i

e e B 0o 2-Methylnaphthalene < 4 C08-C11 (Gasoline Range) < 4 < 4 Acenaphthene - < 39 - < 38 2-Methylnaphthalene < 330 l S - < 330

a - a - Acenaphthene < 4 C11-C14 (Kerosene Range) < 4 < 4 Anthracene - < 39 - < 38 4-Methylphenol < 330 ] Anthracene < 330

be g PS-80-5 | PS-81-15 | Ps-8 2-2.5 | Ps-8 3-3.5 | | Anthracene < 4 | | c14-c20 (Diesel Range) <4 | <4 [|Benzo(@anthracene - < 39 - < 38 Gcenaphinens = 2l ] Benzo(a)anthracene < 330

. Benzo(a)anthracene < 4 C20-C30 (Lubricant Oil Range) | < 4 < 4 Benzo(a)pyrene = < 39 = < 38 Anthracene < 330 i

H Benzo(a)pyrene < 330

2-Methylnaphthalene < 170 < 170 < 170 < 170 Benzo(a)pyrene < 4 Benzo(b)fluoranthene - < 39 - < 38 Benzo(a)anthracene < 330 i Benzogb;%oranthene < 330

4-Methylphenol < 170 < 170 < 170 < 170 Benzo(b)fluoranthene < 4 Benzo(g,h,i)perylene - < 39 - < 38 Benzo(a)pyrene < 330 i e R < 330

Acenaphthene = 170 = 170 < 170 < 170 Benzo(g,h,i)perylene < 4 Benzo(k)fluoranthene - < 39 - < 38 Benzo(b)fluoranthene < 330 2 0.00 0.00 Benzo(k)yfILYJoranthene < 330

Anthracene = 170 = 170 = 170 < 170 Benzo(k)fluoranthene < 4 bis(2-Ethylhexyl)phthalate - < 130 - < 130 Benzo(g,h,iperylene < 330 - - bis(2-Ethylhexyhphthalate | < 330

0.50 0.50 Benzo(a)anthracene < 170 < 170 < 170 < 170 C08-C11 (Gasoline Range) < 39 C08-C11 (Gasoline Range) <11 _ <1 B Benzo(K)fluoranthene < 330 BB 19003 BB19003 | BB19003-USEPA Butylbenzylphthalate oo

Rg%% Rﬁg% Benzo(a)pyrene < 170 < 170 < 170 < 170 C11-C14 (Kerosene Range) < 39 C11-C14 (Kerosene Range) <1 - <1 - bis(2-Ethylhexylphthalate | < 330 2-Methylnaphthalene < 330 < 460 Chrysene oo

SRBS01 Benzo(p)fluorantene < 170 < 170 < 170 < 170 C14-C20 (Diesel Range) < 39 C14-C20 (Diesel Range) <1 - <1 - Butylbenzylphthalate < 330 4-Methylphenol < 330 150 J* Dibenzo(a hjanthracene = a0
Acenaphthene - < 34 |A Benzo(g;h.i)perylene < 170 < 170 < 170 < 170 C20-C30 (Lubricant Oil Range) | 350 C20-C30 (Lubricant Oil Range) | < 11 - <1 - Chrysene < 330 Acenaphthene < 330 < 460 Dibenzofuian - am0 F
Anthracene - < 34 B.enzo(k)ﬂuoranthene = i Sl S0 S Chrysene < 4 Chrysene - < 39 - < 38 Dibenzo(a,h)anthracene < 330 Anthracene < 330 < 460 Fluoranthene <330 N

Benzo(a)anthracene = < 34 bis(2-Ethylhexyl)phthalate | < 170 < 170 < 170 < 170 Dibenzo(a,h)anthracene <4 Dibenzo(a,h)anthracene = < 39 = < 38 Dibenzofuran < 330 Benzo(a)anthracene < 330 < 460 e - 250

Benzo(a)pyrene - < 34 Butylbenzylphthalate < 170 < 170 < 170 < 170 Fluoranthene <4 Fluoranthene g < 39 - < 38 Fluoranthene < 330 O‘_OO Benzo(a)pyrene < 330 < 460 |2 |ndeno(1.2,3-cd)pyrene - 210

Benzo(b)fluoranthene - < 34 Chrysene < 170 < 170 < 170 < 170 Fluorene < 4 Fluorene - < 39 - < 38 Fluorene < 330 Benzo(b)fluoranthene < 330 < 460 P -

i Dibenzo(a,h)anthracene < 170 < 170 < 170 < 170 BB 19002 BB19002 : Naphthalene < 330
Benzo(g,h,i)perylene = < 34 _ ' Indeno(1,2,3-cd)pyrene <4 Indeno(1,2,3-cd)pyrene - < 39 - < 38 Indeno(1,2,3-cd)pyrene < 330 Benzo(g,h,i)perylene < 330 < 460 Phenanthrene < 330
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