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(a) Definition of dioxin/furan congeners
PCDD/PCDDs

Polychlorinated dibenzo-p-dioxins/dibenzofurans

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HXCDD
1,2,3,6,7,8-HXCDD
1,2,3,7,8,9-HXCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,7,8,9-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

TEQ

2,3,7,8-tetrachlorodibenzo-p-dioxin
1,2,3,7,8-pentachlorodibenzo-p-dioxin
1,2,3,4,7,8-hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-hexachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin
1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin
2,3,7,8-tetrachlorodibenzofuran
1,2,3,7,8-pentachlorodibenzofuran
2,3,4,7,8-pentachlorodibenzofuran
1,2,3,4,7,8-hexachlorodibenzofuran
1,2,3,6,7,8-hexachlorodibenzofuran
2,3,4,6,7,8-hexachlorodibenzofuran
1,2,3,7,8,9-hexachlorodibenzofuran
1,2,3,4,6,7,8-heptachlorodibenzofuran
1,2,3,4,7,8,9-heptachlorodibenzofuran
1,2,3,4,6,7,8,9-octachlorodibenzofuran

Toxic Equivalency Quotient (normalized to 2,3,7,8 TCDD)
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C.1 INTRODUCTION

This appendix to the Group 8 Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) Report presents findings and recommendations based on the results of the
investigation conducted at the Empire State Atomic Development Authority (ESADA) RFI
Site of the Santa Susana Field Laboratory (SSFL). The ESADA RFI Site contains one Solid
Waste Management Unit (SWMU), SWMU 7.9. 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 ESADA RFI Site is one of four RFI sites included in the Group 8 RFI Report. The
location of the ESADA RFI Site within the SSFL and Group 8 Reporting Area is shown on
Figure C.1-1. An RFI Site is an area that includes at least one SWMU and/or an AOC (Area
of Concern) and some adjacent land for the purpose of characterization. The other three
Group 8 RFI sites are the Building 056 Landfill (B056 Landfill) (SWMU 7.1), the Former
Sodium Disposal Facility (FSDF) (SWMU 7.3), and the Building 009 Leach Field (BO09 LF)
(an Area IV AOC). The ESADA RFI Site is located in the western portion of Area 1V, south
of the FSDF RFI Site (Figure C.1-1).

The ESADA RFI Site was operated by Atomics International (Al), a division of North
American Aviation (NAA) and later of Rockwell International (Rockwell) (predecessor
companies of The Boeing Company [Boeing]).

The SSFL RFI was conducted to (1) characterize the presence of SSFL-operation-related
chemicals in environmental media; (2) estimate risks to human health and the environment
(i.e., the ecosystem); (3) gather data for the next phase of RCRA Corrective Action the
Corrective Measures Study (CMS); and, (4) identify areas for further work.

The SSFL has been divided into two operable units (OUs): the Surficial Media Operable Unit
(Surficial OU) and the Chatsworth Formation Operable Unit (CFOU). The ESADA RFI Site
characterization presented in this appendix comprises data for both the Surficial OU and the
CFOU. 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. The CFOU includes
Chatsworth formation bedrock and deeper groundwater that occurs within the unweathered
bedrock of the Chatsworth formation.

@ MWH C.1-1
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C.l1 Report Organization

This ESADA RFI Site Report provides detailed sampling data and evaluation pertaining to
the ESADA RFI Site, including the 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 C.2 - Site History, Chemical Use, and Current Conditions. Presents the
site history and chemical use, and the current conditions including geology and
groundwater conditions. Changes in site conditions and soil disturbance areas are
described.

e Section C.3 — Nature and Extent of Chemical Impacts. Presents a summary of
Surficial OU, NSGW, and CFOU characterization information for the ESADA RFI
Site.

e Section C.4 — Risk Assessment Findings Summary. Presents a summary of the
human health risk assessment (HRA) and ecological risk assessment (ERA) results.
The complete ESADA RFI Risk Assessment is included in Appendix F, Attachment
F3.

e Section C.5 — Site Actions Recommendations. Presents a summary of ESADA
areas recommended for either (1) no further action (NFA), or (2) further evaluation in
the CMS. CMS Areas recommended for stabilization measures to prevent
contaminant migration are also identified, if any.

e Section C.6 — References. Includes a summary of cited references.

Site-specific additional information is provided in the following attachments:
e Attachment C-1:. Site-specific regulatory agency documents and correspondence
(none to report).

e Attachment C-2: Subsurface information (soil boring, trench, piezometer, and well
logs).
e Attachment C-3: Data quality, validation, and laboratory reports.

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

e Figure C.1-1: Presents the location of the ESADA RFI Site within the SSFL and the
Group 8 Reporting Area.

e Figure C.2-1: Presents a view of the ESADA RFI Site, showing known and potential
chemical use areas. Tables C.2-1 through C.2-4 present summaries of buildings,
tanks, transformers, and chemicals used at the ESADA RFI Site.

e Figure C.2-2: Presents a view of the ESADA RFI Site, showing soil and vapor
sampling locations, cross-section locations, and nearby monitoring wells.

@ MWH C.1-2
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e Figure C.2-3: Presents geologic cross-sections across the ESADA RFI Site.

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

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

Information regarding Group 8 area-wide conditions, transport and fate of chemicals between
RFI sites, and other evaluations of area-wide issues are contained in the Group 8 RFI Report
and appendices. Pertinent appendices to this Group 8 RFI Report are:

e Appendix E: Presents information regarding groundwater conditions in the Group 8
Reporting Area, including the ESADA 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 F: Presents risk assessment information, including risk calculations, result
tables, all transport and fate modeling (except groundwater), and a description of any
methodology variances from the Standardized Risk Assessment Methodology
(SRAM) Work Plan.

Cl1.2 Historical Reference Documents

Historical documents for the Group 8 Reporting Area are being submitted to DTSC along
with this report (Boeing, 2007). These documents represent a compilation of information
from multiple sources that were searched in an attempt to find SSFL documents relevant to
the Group 8 RFI. Included in the document submittal are the available photographs, maps
and drawings, manifests, memoranda, tabulations, facility records, correspondence, and
reports relevant to site operations and types and sources of chemicals that may have been
used, handled, or released in the Group 8 Reporting Area. Documents pertaining to the entire
SSFL are also included if they have relevant information also specific to Group 8. These
documents were reviewed to (1) determine the history of site operations, (2) identify areas of
known or potential chemical use for evaluation in the RFI, (3) compile site characterization
data, and (4) identify areas where additional data were required to adequately characterize
environmental site conditions. The results of the historical document review and sampling
data collected relevant to the ESADA RFI Site are presented in this Site Report. This
document review, coupled with the site characterization data, provides a solid basis for the
recommendations provided in Section C.5 of this report, including areas that are
recommended for further evaluation in the CMS and areas that are recommended for NFA.

@ MWH C.1-3
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It is worth noting that information presented in this report is supplemented by other
environmental reports that contain information about site and facility background, Surficial
OU Program background, and methodologies/procedures. Key historical documents are
listed below with brief descriptions:

e RCRA Facility Assessment (RFA) (Science Applications International Corporation
[SAIC], 1991 and 1994). This report contains:

- A brief description of the SSFL facility, including an operational history, physical
setting information, and regulatory programs and oversight during the late 1980s
and early 1990s.

- Visual inspection records performed at facility operations.

- Definition and description of SWMUs and AOCs identified during the
assessment.

e Current Conditions Report (CCR) (ICF Kaiser Engineers [ICF], 1993). This report
contains:

- A general description of the SSFL facility, including an operational history,
physical setting information, and regulatory programs and oversight during the
late 1980s and early 1990s.

- Description of SWMUs and AOCs, including presentation of results from
environmental sampling performed to assess current conditions.

- A draft work plan for further investigation during the RFI for selected SWMUs
and AOCs.

e RFI Work Plan Addendum (WPA) [Ogden Environmental and Energy Services
Company, Inc. (Ogden), 1996], RFI Work Plan Addendum Amendments (WPAA);
Ogden 2000a and b]. These reports contain:

- Sampling procedures and rationale.

- RFI site descriptions and operational history.

- Shallow groundwater characterization sampling and analysis plan for the SSFL.
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 work plans followed, overall sampling scope, sampling methods and
subcontractors used, and protocol followed.

- Details of the analytical program for the Surficial OU RFI, including laboratories
used, data validation findings, and Data Quality Assessment findings.

@ MWH C.1-4
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- Programmatic key decision points or significant issues that influenced sampling,
laboratory procedures, methodologies, or step-out requirements.

e Standardized Risk Assessment Methodology (SRAM) Work Plan, Revision 2
(MWH, 2005). This report contains:

- Procedures for completing HRAs and ERAs.

- Background soil concentrations and groundwater comparison concentrations
(GWCCQ).

- A biological conditions report for the SSFL.

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, 2000; 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.

e Annual and quarterly groundwater monitoring reports, including:

Annual Groundwater Monitoring Report (Haley & Aldrich, Inc. [H&A], 2006a).
First Quarter 2006 Groundwater Monitoring Report (H&A, 2006b).

Second Quarter 2006 Groundwater Monitoring Report (H&A, 2006c¢).

Third Quarter 2006 Groundwater Monitoring Report (H&A, 2006d).

e Historical Site Assessment (Sapere, 2005). This report contains:

- Facility descriptions and historical operational information for all buildings in
Area IV.

- Information regarding demolition activities, radiological surveys, releases, and
removal actions conducted for radiological areas within Area IV.

@ MWH C.15
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C.2 SITEHISTORY, CHEMICAL USE AND CURRENT CONDITIONS

The ESADA RFI Site is approximately 1.5 acres and is located in the western portion of
Area IV at the SSFL. The site location within the SSFL is shown on Figure C.1-1, and this
figure also shows the Group 8 Reporting Area boundary. The site layout and the locations of
identified and potential chemical use areas are shown on Figure C.2-1. The sampling
locations and the locations of surficial cross-sections across the site are shown on
Figure C.2-2.

During the RFA, various SMWUs and AOCs within the SSFL were identified. The ESADA
Chemical Storage Yard (now referred to as the ESADA Former Storage Yard) was identified
as SWMU 7.9 in the RFA (SAIC, 1994). No other SWMUs or AOCs were identified within
the boundary of the ESADA RFI Site as it is defined in this report (Figure C.2-1).

A comprehensive review of historical documents generated during facility operations or in
subsequent environmental investigations was performed to identify known or potential
chemical use areas at or near the ESADA RFI Site. As provided in the documents submitted
in conjunction with this report (Boeing, 2007), thousands of records (some dating back to
1957) were reviewed to identify areas of potential environmental concern at the Group 8 RFI
sites or elsewhere within the Group 8 Reporting Area. As described in Section 1, documents
reviewed included facility operational reports, maps and drawings, internal and external
correspondence, regulatory compliance information, historical and aerial photographs,
facility personnel interview records, and previous environmental reports. Based on a
comprehensive review of this compiled information, the ESADA RFI Site boundary was
defined to include operations associated with the SWMU identified above, but also nearby
facilities or features that warranted assessment in the RFI. These include the ESADA Pistol
Range, located east of the former storage yard, the transformer in the area northwest of the
ESADA Pistol Range, and two horizontal storage tanks formerly located north of the former
storage yard. Known and potential chemical use areas at the ESADA RFI Site are shown on
Figure C.2-1.

The following sections describe the SWMU, site history and operations, chemical uses, and
current conditions at the ESADA RFI Site.

@ MWH C.2-1
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C.21 SWMUs and AOCs at the ESADA RFI Site
The ESADA RFI Site was used for testing pipe strength during sodium-water reactions, drum
storage, and includes a pistol range area. The ESADA RFI Site contains a single SWMU

(SAIC, 1994), SWMU 7.9. A brief description of this SWMU is presented below.

ESADA Area (SWMU 7.9)

The ESADA area was identified as SWMU 7.9 during the RFA (SAIC, 1991 and 1994). The
site was used primarily in the 1960s for testing piping burst characteristics under sodium-
water reaction conditions at Building 814. Underground piping connected Building 814 to a
down-slope, concrete-lined submergence pit in the southeast section of the FSDF, just north
of Building 886 (DOE, 2000). This pit is identified as the Concrete Pool in the FSDF RFI
Site report (Chemical Use Area 1d at FSDF, Appendix D). The concrete pool was used for
the cleaning of alkali bearing components. Following the late 1960s, the ESADA area was
used for drum storage and surrogate fuel pellet testing, and the eastern portion of the site was
used as a pistol range.

Sections C.2.2 and C.2.3 of this report provide a site chronology and a description of
chemical uses at the ESADA RFI Site. A total of nine buildings formerly existed at the site
(Table C.2-1). All buildings have been demolished.

C22 ESADA RFI Site History

A summary of the site chronology, including descriptions of site operations and investigation
activities for the ESADA RFI Site, is presented below. Facility correspondence,
investigation reports, waste disposal records, facility maps, drawings, photographs, and
personnel interview records were reviewed and evaluated to compile the site history
information presented below (Boeing, 2007). Primary sources of information include the
following:

e RFA (SAIC, 1991 and 1994)

e CCR (ICF, 1993)

e RFI WPA (Ogden, 1996)

e SSFL Aerial Photographic Analysis (USEPA, 1997)
e ArealV HSA (Sapere, 2005)
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e Investigation of Soil and Shallow Groundwater Conditions (GRC, 1989); and,

e ESADA SGR Development Program. Quarterly Progress Report, April — June, 1964
(Al, 1964b)

Site Chronology

1964 — 1968 Sodium-water tests were conducted at the Building 814 test structure.
Building 814 was a large leak injector device (LLID), where heated
sodium, high-pressure water, and steam flowed via tubes and piping to
a test section to simulate tube failure in a sodium graphite reactor
(SGR). To initiate the tests, discs that blocked the high-pressure water
and steam lines from the test section were mechanically ruptured
(Rockwell, 1964a). The main components of the test structure
included a 2-foot diameter by 2-foot long horizontally-mounted steam
supply boiler (Tank B-1), a high-pressure water supply tank (T-2), a
220-gallon sodium storage tank (T-4), and a 6-foot diameter by 14.5-
foot high reaction products relief tank (T-5).

The electrical enclosure panels and circuit breakers for Building 814
were housed at Building 514, located just southeast of the test area and
outside the Building 814 perimeter fence. Site personnel would
control, observe, and record the sodium-water tests and results from
Building 314, where the controls for Building 814 were housed
(Sapere, 2005). A pipe rack that housed the control wires leading to
Buildings 814 and 514 were constructed above ground and ran along
the southern perimeter of the ESADA Former Storage Yard. A
personnel observation bunker and a retaining wall covered by an
earthen fill were constructed on the west side of Building 514, facing
the test area.

Asbestos was used in the construction of the Building 814 test
structure (Rockwell, date not specified).

@ MWH C.2-3
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1966 — 1973

Zirconium hydride (ZrH,) covered surrogate pellets were tested in the
eastern portion of the ESADA RFI Site. Tests were conducted at the
Isotope Impact Test Device (Building 820), and test controls were
located in Building 730, which served as the control building. The
process involved the firing of a small mass of ZrH, fuel into a granite
target. This was repeated 12 times at varying velocities. The
experiments were conducted in an enclosed casing with three
openings: two for camera lenses and one for the projectile (Sapere,
2005). Reviewed documents did not indicate that these were
radioactive fuel pellets (Sapere, 2005; Boeing, 2007).

1970s - 1983

The portion of the ESADA Former Storage Yard south of the asphalt
road (the southern storage area) was used for the storage of more than
500 drums containing Dowanol™ glycol ethers and ethanol, and
empty drums (number unspecified in reviewed documents).
Approximately 120 drums contained Dowanol PM (propylene glycol
methyl ether), which was nearly saturated with sodium. The Dowanol
PM was used to clean piping and components at the Sodium Reactor
Experiment (SRE) RFI Site in northeast section of Area IV of the
SSFL (Al, 1964b). Over 400 of the drums contained denatured
ethanol. The ethanol drums had varying concentrations of sodium,
and some of them were known to have leaked (Rockwell, 1983b). In
addition, approximately 100 empty drums were located north of the
road (the northern storage area) (Rockwell, 1983a). The drums were
removed in 1983. The alcohol waste was sent to the Component
Handling Cleaning Facility (CHCF), Building 463, located in the
Building 100 (B100) Trench RFI Site (SWMU 7.5), and the sodium
waste went to Energy Technology Engineering Center (ETEC)
(specific location was not identified) (SAIC, 1994).

1980 - 1995

The ESADA Pistol Range was constructed in the southeastern portion
of the site, in the area formerly used for surrogate fuel pellet testing.
SSFL site security personnel would conduct firearm practice by firing
shot gun and hand gun rounds from Buildings 317 and 318 at targets
that were placed in front of an earthen berm located along the
southeast site boundary, approximately 90 feet south of the firing
locations. Approximately 8,500 pounds of lead shot were used at the
ESADA Pistol Range during this time (Boeing, 1999).

C.2-4
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1986 A small fire at the ESADA Pistol Range destroyed eight of the target
positions (approximately two thirds of the target backboard structure).
The fire was caused by a re-kindling of smoldering ashes and debris
from a recent nearby fire. It was quickly brought under control by site
personnel (Rockwell, 1986).

1989 An asbestos renovation activity was conducted at the ESADA RFI
Site. Approximately 81 square feet of tank insulation and 15 linear
feet of pipe insulation were removed from the site (Rockwell, 1989a).

1991 Building 814 was removed from the site (DOE, 2000).

1995 The 100-foot by 150-foot storage area west of Building 314 was
demolished, and the area was regraded (Ogden, 1996).

1995 The ESADA RFI Site was included in the Area IV Radiological
Survey performed by Rockwell to locate and characterize any
previously unknown areas of elevated radioactivity in area IV.
Radiation levels were found to be indistinguishable from background
levels (Rockwell, 1996).

2000 The northern portion of the ESADA area was regraded during
remedial activities at the adjacent FSDF RFI Site to route surface
water drainage from south of H Street into a ditch and through a
culvert into a swale which runs along the eastern side of FSDF and
Channel B (Shaw, 2002).

Site Inventories

Inventories of buildings, tanks, transformers, and chemicals used at the ESADA RFI Site
were compiled during preparation of this RFI report. Historical reports and facility drawings
were reviewed, and visual site inspections were conducted. The locations of identified
buildings, tanks, and transformers are shown on Figure C.2-1. The inventories are included
as the following tables:

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

e Documented chemical use — Table C.2-4
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C.23 ESADA RFI Site Chemical Use Areas

Chemical use areas are locations where chemicals were documented to have been (or
potentially may have been) used, stored, spilled, discharged and/or disposed of. Chemical
use areas at the ESADA RFI Site are shown on Figure C.2-1 and described in detail in
Section C.3. The five ESADA RFI Site chemical use areas evaluated at or near the site are
listed below in order of chemical use area number:

e 1-ESADA Former Storage Yard

e 2 - ESADA Sodium Test Area

e 3 —Former Process Development Unit (PDU) Aboveground Storage Tank (AST) Area
e 4 —ESADA Pistol Range

e 5—Transformer Area

The site characterization information is described relative to these chemical use areas in
Section C.3.

C.24 Site Conditions

This section provides summaries of site conditions near the ESADA RFI Site, including
topography, geology, soils, groundwater, surface water, seeps and springs, and biology.

General Conditions and Topography

The ESADA RFI site is located in the western portion of Area IV. The site is currently
inactive and vacant, with no remaining structures. The concrete foundations from Buildings
314, 317, and 318 are still in place, as is the concrete pad in the former surrogate fuel pellet
testing area (Building 820). The site entrance road, the road that divides the northern and
southern portions of the ESADA Former Storage Yard, and the site parking lot are still paved
with asphalt.

The portion of the site where operations occurred is flat, with a relatively steep topographic
rise to the south and a gentle descending slope to the north. Current surface elevations at the
ESADA RFI Site range from a low of approximately 1,870 feet above mean sea level (msl)
near the boundary with FSDF to a high of approximately 1,900 feet msl along the southern
edge of the RFI site. Topography for the site is shown in two geologic cross sections, one
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oriented west-east, and one oriented southwest-northeast through the middle of the ESADA
RFI Site (Surficial Cross Section A-A’ and B-B; Figure C.2-3). Locations of the cross-
sections are shown on Figure C.2-2.

As described above, the buildings and most concrete foundations have been removed at the
site.  Historical aerial photographs from the mid- to late-1970s and 1988 show soil
disturbance areas west of the ESADA RFI Site, extending to the east toward the solar
concentrator facility at the B0O09 LF RFI Site (Figure C.2-4; see also VVolume | Figure 3-2).
Adjacent to the ESADA area, a soil scarp was created and it appears this area may have been
used as a soil borrow area. Facility records do not indicate any chemical use in this area
(Boeing, 2007). During the 1990s and in 2000, remedial activities at the nearby FSDF RFI
Site altered the regional surface topography through extensive excavation, backfilling, and
regrading. In 2000, in order to minimize surface water flow across the FSDF area, the
grading in the northern ESADA are was revised to route surface water from south of H Street
into a ditch and through a culvert into a swale which runs along the eastern side of FSDF and
Upper Channel B (Shaw, 2002).

These soil disturbance features predate RFI sampling, so the recorded soil sample depths
represent the depths from current surface grade. The extent of soil disturbance at the
ESADA RFI Site is shown in relationship to soil sampling locations on Figure C.2-4.

Geology

The Burro Flats Fault, located in the southern part of the Group 8 Reporting Area, strikes
approximately east-west in the vicinity of the ESADA RFI Site (Dibblee, 1992; MWH,
2002). The ESADA RFI Site is located in proximity of the Upper Burro Flats member of the
Upper Chatsworth formation to the north of the fault, and the Santa Susana formation to the
south of the fault. A series of deformation bands is also present north and northeast of the
ESADA RFI Site. These deformation bands generally strike northeast-southwest and have
currently been defined by geologic site mapping to comprise the western extent of the North
Fault zone (MWH, 2002).

Beds of the Upper Burro Flats member generally strike N70°E and dip 25°NW. The Upper
Burro Flats member is predominantly composed of medium-grained sandstone with minor
interbeds of siltstone and shale. The Santa Susana formation is predominantly composed of
micaceous claystone and siltstone, with a few minor sandstone beds (Dibblee, 1992). The
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locations of the Burro Flats Fault and the deformation bands are shown on Plate E-1 in
Appendix E. Additional geologic information is presented in Appendix E of the Group 8
RFI Report.

Soils

Based on geologic logs prepared for soil borings throughout most of the ESADA RFI Site,
soils are generally thin, typically ranging from approximately 3 feet to 14 feet thick. A map
depicting the distribution of alluvial soils within the Group 8 Reporting Area is provided as
Figure 2-4 in the Group 8 RFI Report (Volume I). Soils at the ESADA RFI Site consist
primarily of sandy silt, with clay, sand, and trace gravel. Clayey soils in the area are
common, likely due to the presence of the Santa Susana formation to the south. Weathered
sandstone and siltstone underlie the unconsolidated alluvium. Soil boring logs are included
as Attachment C-2 to this appendix.

Groundwater

The groundwater system and monitoring network in RFI Group 8 is described in detail in
Appendix E. Figure C.2-1 shows well locations in and around the ESADA RFI Site. NSGW

NSGW is only present at the ESADA RFI Site (in well RS-23) following significant rainfall
events (MWH, 2003b), and has been measured at depths as shallow as approximately 6 feet
below the top of the well casing (TOC) (1,881 feet msl). Chatsworth formation groundwater
beneath the ESADA RFI Site is monitored at well RD-50 (Figure C.2-1). In this area,
Chatsworth formation groundwater is encountered at depths ranging from approximately
38 feet below the TOC to 112 feet below the TOC (1,877 feet msl to 1,803 feet msl).
Groundwater levels in RD-50 are typically 30 to 70 feet below those monitored in NSGW
well RS-23. However, on several occasions the groundwater level in RD-50 has risen to
elevations consistent with the weathered bedrock zone monitored by RS-23. Thus, both
perched and continuous NSGW conditions are considered likely at the ESADA RFI Site.

Chatsworth formation groundwater flow is toward the northwest. Estimated horizontal
gradients in the vicinity of the ESADA RFI Site are approximately 0.1 foot/foot, based on
recent groundwater level measurements. Since groundwater levels are highly variable in
RD-50 as described above, lateral groundwater gradients in the vicinity of the ESADA RFI
Site can also vary widely. Additional information on groundwater occurrence and flow is
provided in Appendix E.
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Surface Water

Surface water flow at the ESADA RFI Site is shown on Figure 2-7B of the Group 8 RFI
Report (Volume 1). Surface water exists intermittently at the site primarily as the result of
seasonal precipitation events. With the exception of the northeast corner of the ESADA RFI
Site, surface water discharge is via sheet flow to the northeast toward the FSDF RFI Site.
Surface flow is into a diversion channel that was constructed during the 2000 FSDF interim
measures (IM) to divert water around the FSDF excavation area. This diversion drainage
also receives surface water flow from the southern portion of the FSDF RFI Site (south of the
dirt road), and this water flows to the northeast into a culvert beneath H Street. The culvert
discharges into a north-east trending drainage (Channel B) along the east side of the FSDF
RFI Site. Prior to the IM, surface water flow at the ESADA RFI Site was generally similar;
however, the southern diversion channel did not exist, so sheet flow across the road into the
southern portion of the FSDF site and then into the northeast drainage (now Channel B) may
have occurred.

Surface water runoff at the site is regularly monitored as part of the National Pollutant
Discharge Elimination System (NPDES) monitoring program under the oversight of the
Regional Water Quality Control Board (RWQCB). Storm water discharge from the ESADA
RFI Site is directed as described above toward NPDES Outfall 006, in the northern portion of
the FSDF RFI Site (see Volume I, Figure 2-7B).

Seeps and Springs

No seeps or springs are located within or near the ESADA RFI Site. Seeps and springs near
the Group 8 Reporting Area are described in Appendix E.
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Biology

Biological conditions at the ESADA RFI Site, including vegetation types and sensitive
species, are shown on Figure 2-13 of the Group 8 RFI Report (Volume I). The majority of
the area within the RFI site boundary contains non-native, annual grassland. Areas of ruderal
habitat are also found within the site. Areas surrounding the ESADA area are mapped as
chaparral, nonnative grassland, or coast live oak woodland. Only one sensitive species, the
Santa Susana tarplant, has been identified at the ESADA RFI Site, while species including
mule deer, San Diego black tailed jackrabbit, and Plummer’s mariposa lily are located in the
vicinity of the site.

During the September/October 2005 Topanga Fire, no vegetation within the ESADA RFI
Site boundary was burned (MWH, 2006b). However, much of the surrounding area was
burned, and significant ash was deposited.

In June 2007, reconnaissance-level vegetation mapping was conducted at the Group 8 RFI
Sites in support of the site-specific ecological risk assessment. The vegetation map is
included as Attachment F6 of Appendix F.
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C.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 ESADA RFI Site. The presentation includes sampling
objectives, scope, key decision points related to characterization activities, and findings.

Transport and fate evaluations are discussed in the following sections of the report:
e Group 8 RFI Report, Section 5, Contaminant Transport and Fate - Potential migration
via surface water flow

e Group 8 RFI Report Appendix E, Groundwater Characterization - Potential migration
from soil to groundwater, and groundwater migration

e Group 8 RFI Report Appendix F, Risk Assessment - Potential volatile organic
compound (VOC) migration from groundwater to soil, soil to indoor air

C.3.1 Sampling Objectives

Soil and sediment samples were collected to characterize the extent of potential chemical
impacts at the ESADA RFI Site. As described in Section 1, extensive historical documents
(Boeing, 2007) were reviewed to identify potential chemical use areas for RFI sampling. The
process of selecting sampling locations, depths, and analytical methods considered the
following objectives:

e Defining the lateral and vertical extent of impacts
e Defining potential chemical gradients
e Obtaining sufficient data for risk assessment

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

To achieve these objectives, soil sampling was conducted as described in the RFI Work Plans
(Ogden, 1996 and 2000a) or as directed by DTSC direction during the RFI field program.
Additional sampling was also performed to achieve the objectives outlined above,
considering the following:

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.)
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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 Section C.3.2). 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 1995b) and the Shallow Zone Groundwater Investigation Work Plan
(Ogden, 2000b).

C.3.2 Sampling Scope

A total of 77 soil matrix samples and 16 soil vapor samples were collected between August
1988 and May 2007 to assess potential impact associated with the chemical use areas at the
ESADA RFI Site. Sampling locations and analytical suites were based on DTSC requests,
sampling results from previous investigations, additional facility information from historical
records, site inspections and/or personnel interviews, and historical and/or aerial
photographs. Sampling schedules are presented in Tables C.3-1A through C.3-1C.

Both Chatsworth formation groundwater and NSGW have been sampled and analyzed
according to agency-approved work plans (GRC, 1995a and 1995b; Ogden, 2000b). Two
monitoring wells (RS-23 and RD-50) were used to characterize groundwater specifically at
the ESADA RFI Site. As described in the risk assessment, groundwater monitoring data
from the most impacted well within the Group 8 Reporting Area were used to characterize
the potential direct exposure route for human receptors. RFI site groundwater monitoring
data were used for potential indirect groundwater exposures at that site. Groundwater
characterization data for the ESADA RFI Site are presented with the entire Group 8
groundwater data set in Appendix E of the Group 8 RFI Site Report.

Based on a quality assurance (QA) review conducted on soil, soil vapor, sediment, and
piezometer sampling results, data have been deemed usable and meet RFI program

@ MWH C.3-2




Group 8 RFI Report
Appendix C — ESADA RFI Site (SWMU 7.9) September 2007

requirements as defined by DTSC-approved Quality Assurance Project Plans (Ogden,
2000a). 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. Historical
samples (collected prior to the beginning of the RFI in 1996) were typically not validated for
the subsequent RFI, but are deemed useable for the RFI since they were collected and
reviewed according to the QA protocols for those programs. Overall data quality is
described in the RFI Program Report (MWH, 2004). Site-specific data quality summaries for
the ESADA RFI Site are described by media in the sections below.

As an ongoing, additional QA measure, DTSC’s Environmental Chemistry Laboratory (ECL,
formerly the Hazardous Materials Laboratory [HMLY]) is performing independent data quality
audits of up to 5 to 10 percent of the surficial media analyses performed for the RFI. The
ECL data quality audits included data validation, electronic data file audits, and split sample
comparisons. The ECL findings are compiled in a report for each audit and those available
by 2004 are published in the Program Report (MWH, 2004). In these reports, the ECL
deemed the sample results acceptable or qualified as estimated data points.

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

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

e Groundwater

C.3.3 Key Decision Points

DTSC has been an integral part of the decision-making process during the SSFL RFI
program. The ESADA RFI Site has been included in the RFI program since 1996 (Ogden,
1996). Additional RFI sampling at the ESADA RFI Site was requested by DTSC during a
comprehensive SSFL RFI site review in 1999. At that time, DTSC requested soil sampling
based on review of historical operations, sampling results, and physical site inspection.
Evaluation of shallow groundwater conditions was also requested by DTSC and was included
in the Shallow Groundwater Work Plan (Ogden, 2000b). DTSC provided review during the
SSFL RFI field sampling, selected additional step-out sample locations, and reviewed field
sampling protocols. Additional site assessment has recently been performed to address
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revised, DTSC-approved requirements for risk assessment (MWH, 2005) and evaluate new
potential chemical use areas. Sampling of new chemical use areas and recent step-out
sampling followed DTSC-approved work plan protocols for the RFI.

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 ESADA Former Storage Yard was sampled at representative locations for
semivolatile organic compounds (SVOCs) based on the documented storage of drums
containing Dowanol™ and ethanol.  Analysis for metals was conducted at
representative locations within this area due to documented saturation of some of the
Dowanol-containing drums with sodium.

3) Sampling for mercury was performed within the ESADA RFI Site to evaluate it as a
potential source of mercury, which was detected at elevated concentrations in down-
slope samples at the FSDF RFI Site.

4) Screening for volatile organic compounds, total petroleum hydrocarbons (TPH), and
polychlorinated biphenyls (PCBs) was conducted at the ESADA Former Storage
Yard to evaluate their potential release from drums with undocumented contents.

5) The ESADA Sodium Test Area was screened for VOCs to assess whether impacts
were present as a result of the potential use of cleaning solvents at the site. Sodium
samples were collected in the storage yard adjacent to the former test area.

6) The former PDU AST area was sampled for VOCs, SVOCs, PCBs, TPH, and metals
to evaluate their presence due to the documented storage of “green liquor” waste
water, which contains organic compounds, sulfur compounds, and ash (ICF, 1993).

7) The ESADA Pistol Range was sampled for metals at representative locations to
evaluate their presence as a result of activities associated with firing practice in that
area. Soil conditions and lead shot presence was visually inspected and logged to
evaluate and document the deposition of lead shot associated with firing range
activities. Screening for other chemicals (VOCs, TPH, and PCBs) was conducted to
evaluate their potential presence resulting from earlier operations in the area.

C.3.4 Soil Matrix and Soil Vapor Findings

All soil sampling results and characterization findings are summarized in Table C.3-2A. The
goals of the table are to:
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1. Present summaries of sampling results, including nature and extent of impacts.

2. Demonstrate that soil characterization is adequate and that no further sampling is
warranted.

3. For areas recommended for CMS evaluation, indicate that soil volumes are estimable
within a factor of ten for comparison of remedial alternatives.

Goals 2 and 3 are achieved through an iterative evaluation process that takes into account the
risk assessment results and CMS recommendations as well as the soil analytical data. For
example, if detected concentrations are sufficiently high to indicate that further evaluation in
the CMS will be necessary, the data are considered to be adequate for the purpose of risk
assessment. Similarly, the risk assessment results can be used along with the soil analytical
results to delineate CMS areas and estimate soil volumes within an order of magnitude
(Goal 3). Other criteria used to evaluate characterization completeness include the sampling
results compared to screening levels, the presence and magnitude of concentration gradients,
the types of historical site operations and chemical uses, and analytical detection limits. Data
quality summaries for the ESADA RFI Site are provided in Tables C.3-3A (soil) and C.3-3B
(soil vapor).

C34.1 Soil Data Presentation

Relevant site information, sampling rationale, analytical results, and evaluation of results are
presented in Table C.3-2A. This table refers to chemical results that are shown by chemical
group category (organic and inorganic compounds) on Figures C.3-1 and C.3-2.
Table C.3-2A presents the following site characterization information by each Chemical Use
Area (Figure C.2-1) for each relevant chemical group within the Chemical Use Area:

e Relevant site history, site characteristics, and activities related to chemical use for
each Chemical Use Area by Chemical Use Number.

e Sampling scope and rationale for each Chemical Use Area by Chemical Use
Number.

e Summary of sampling results for soil and soil vapor for each Chemical Use Area
by Chemical Use Number. As appropriate, sample results are compared to
established SSFL background concentrations (metals and dioxins only) and/or
SSFL risk-based screening levels (RBSLs)'. The screening levels are also
displayed on Tables C.3-1A and C.3-1B.

! 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 if a chemical use area will be recommended for further
consideration in the CMS, but only as a tool to evaluate the characterization data. The SRAM-based screening
levels represent conservative concentrations that pose a low level of risk. See Appendix F.
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C.34.2

Determination if characterization of chemical gradients is sufficient such that the
risk assessment reflects the approximate maximum analyte concentration OR a
concentration sufficiently high to result in risk requiring a recommendation for
evaluation during CMS.

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

Soil Data Summary

As detailed in Table C.3-2A, five confirmed and potential chemical use areas were
investigated at the ESADA RFI Site. A summary of the chemicals detected above screening
criteria is provided below by chemical analytical group.

VOCs

SVOCs

PCBs

VOCs were not detected at the ESADA RFI Site.

Sixteen SVOCs, including one tentatively identified compound (TIC), were
detected at the ESADA Former Storage Yard (Chemical Use Area 1), the former
PDU AST area (Chemical Use Area 3), and the ESADA Pistol Range (Chemical
Use Area 4). None of the detected SVOC concentrations exceeded RBSLs. The
maximum concentration detected was of bis(2-ethylhexyl) phthalate at 720
micrograms per kilogram (ug/kg). The reported TIC, a ‘906 branched
hydrocarbon C6’ compound was detected at 900 pg/kg, less than the gasoline-
range RBSL.

Lubricant oil-range hydrocarbons (C21 — C30) were detected at the ESADA
Former Storage Yard (Chemical Use Area 1), the former PDU AST area
(Chemical Use Area 3), and ESADA Pistol Range (Chemical Use Area 4) at
concentrations up to 11 milligrams per kilogram (mg/kg) (estimated). None of
the detected concentrations for TPH exceeded RBSLSs.

PCBs were detected in a total of five samples from the ESADA Former Storage
Yard (Chemical Use Area 1) and the former PDU AST area (Chemical Use
Area 3). Trace concentrations of Aroclor 1254 and 1260 were detected in three
and four samples ranging up to 30 ug/kg and 21 ug/kg, (estimated), respectively.
None of the detected concentrations exceeded the RBSLs.
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Metals

e Aluminum, sodium, and vanadium were detected above background
concentrations at the ESADA Former Storage Yard (Chemical Use Area 1).
Concentrations of aluminum and vanadium exceeded ecological RBSLs, but were
less than human health RBSLSs.

- Aluminum concentrations (up to 31,100 mg/kg) exceeded background at
locations in and around the northern and southern storage areas. There are no
discernable patterns or concentration gradients in the aluminum concentrations
detected above background, except that these occurrences are associated with
higher concentrations of clay in the soil. As described above and in
Table C.3-2A, the clay-rich Santa Susana formation is present to the south, and
soil derived from this material will likely yield higher naturally-occurring
aluminum concentrations.

- The highest sodium concentrations (up to 732 mg/kg) were detected in samples
from the southern storage area, and concentrations generally decreased with
increasing distance from Building 814.

- Vanadium (at 64.8 mg/kg) exceeded the background concentration (at
62 mg/kg) at one location, near the northwest portion of the former storage yard.
All other vanadium concentrations were below background.

e Concentrations of three metals (aluminum, sodium, and mercury) exceeded
background in the three samples collected near the former PDU AST area
(Chemical Use Area 3). Concentrations did not exceed residential RBSLs, and
only aluminum was present at concentrations exceeding the ecological RBSL.

- The highest aluminum concentration (26,900 mg/kg) was detected in a sample
collected north of the former PDU AST area at the FSDF RFI site. This result is
only slightly higher than the aluminum concentration detected at the former
PDU tank and similar to those detected in the storage areas described above.

- The highest sodium concentration (319 mg/kg) was also detected in the sample
collected north of the former PDU tank at the FSDF RFI site. Again, this
sodium detection was similar to those detected near Building 814 within the
northern and southern storage areas.

- Mercury (at 0.27 mg/kg) was detected above background (at 0.09 mg/kg) at one
of the sample locations near for the former PDU AST. Mercury was not
detected at concentrations exceeding background or the RBSLs in any other
samples collected from the ESADA RFI Site.

e Concentrations of five metals (antimony, arsenic, boron, lead, and selenium)
exceeded background concentrations, residential RBSLs, and/or ecological
RBSLs at the ESADA Pistol Range (Chemical Use Area 4):

— The maximum concentration of antimony (up to 870 mg/kg), arsenic (up to
350 mg/kg), and lead (up to 27,000 mg/kg) were detected in samples collected
in the target (i.e., south) area of the pistol range. The concentrations of these
metals decreased with increasing distance from the southern target area, and
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concentrations in the samples collected farthest from the target area were
below background.

— None of the detected selenium concentrations (up to 1.2 mg/kg) exceeded the
residential RBSL.

— Boron concentrations (up to 14 mg/kg) exceeded the ecological RBSL at one
location near the pistol range. All boron concentrations were less than the
residential RBSL.

The potential contribution of the 2005 Topanga Fire to the concentrations of metals in soil
has been considered in the characterization of the nature and extent of chemicals at the
ESADA RFI Site. This evaluation was done to determine if any elevated concentrations of
six metals (barium, boron, copper, lead, thallium and zinc) in soil samples collected after the
fire could be due to the presence of ash and burned materials deposited in surficial soil.
None of the post-fire samples were analyzed for dioxins since there were no chemical use
areas that included burning activities. Only those surficial soil samples collected between 0-
to 12-inches collected after the fire were considered in this evaluation. For the ESADA RFI
Site there were approximately 20 post-fire soil samples analyzed for metals. Of the
approximately 20 samples analyzed for metals, one sample (ESBS0012S01 at 27,000 mg/kg)
had elevated concentrations of lead; however, the detected concentration is much higher than
the fire ash levels and the sample was collected near the target area of the ESADA Pistol
Range, which has a documented source of lead. For these reasons, this evaluation concludes
that there are no measurable impacts of fire ash on soil metal concentrations at ESADA.

C.3.5 Groundwater Findings

Groundwater occurrence and impacts at the ESADA RFI Site are described below.

C.3.5.1 Groundwater Data Presentation

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

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

e Demonstrate that groundwater characterization is sufficient for the purposes of
risk assessment, including:
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- That groundwater characterization is adequate for detected site-related
chemical constituents.

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

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

e Column 1 - Analytical group
e Column 2 — Summary of site soil impacts

e Column 3 - Confirmation that chemicals detected in site soil are monitored in
groundwater

e Column 4 — Summary of groundwater impacts
e Column 5 - Discussion of whether chemicals are site-related
e Column 6 — Conclusion regarding adequacy of groundwater characterization

A detailed compilation of groundwater data is provided in Appendix E of this Group 8 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 the following:

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 E.

C.3.5.2 Groundwater Data Summary

Groundwater conditions at the ESADA RFI Site are characterized by one NSGW monitoring
well (RS-23) and one Chatsworth formation monitoring well (RD-50). Groundwater findings
from these wells are presented on Table C.3-2B. As described in Section C.2, both perched
and continuous NSGW conditions exist at the site.
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A few VOCs, SVOCs, TPH, and two metals have been detected at concentrations exceeding
comparison levels in groundwater samples collected from RD-50. Organic chemicals above
regulatory criteria include benzene, toluene, benzoic acid, bis(2-chloroethyl)ether, and
gasoline-range hydrocarbons. The detections of benzene and toluene are considered related
to the discrete interval multi-level Flexible Underground Liner Technology (FLUTe)
groundwater sampling system installed that well. Elevated benzene was first detected in
samples collected from RD-50 in February 2003 following the FLUTe installation. Other
VOCs and gasoline-range TPH groundwater detections are considered related to historical,
incidental, small spills in the area. Current soil sample data at ESADA do not indicate a
significant release; however, historical releases from which no mass remains in surficial
media may have occurred within the sampling area. Also, it is worth noting that VOCs were
not detected in RS-23, the shallow well within the ESADA operational area.

Lead was the only metal detected in groundwater above its GWCC. Based on lead
concentrations in soil, lead is potentially site-related in groundwater. However, the analysis
date (1993) of the elevated concentration may indicate that elevated results are related to
analytical laboratory methods.

C.3.6 Surface Water Findings

Surface water samples have not been collected at the ESADA RFI Site, since surface water
bodies are not present at the site.
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C4 RISK ASSESSMENT FINDINGS SUMMARY

The following sections summarize the findings of the HRA and ERA performed for the
ESADA RFI Site within the Group 8 RFI Reporting Area. Details regarding how the HRA
and ERA were conducted are presented in the SRAM (MWH, 2005) and in Attachment F1 of
Appendix F of this Group 8 RFI Report.

C.4.1 Key Decision Points

Site-specific key decision points for the HRA and ERA are listed below and described more
fully in Appendix F and Attachment F3 of Appendix F. These decisions were 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 the following:

1. While both direct (drinking water) and indirect (vapor) exposures were evaluated in
the risk assessment (Appendix F), only indirect exposures are presented here because
there is no current or planned future use of groundwater for drinking water.

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

e All groundwater EPCs were based on maximum levels detected in a single
highest-concentration well at the ESADA RFI Site (RD-50) for indirect exposure
or detected within a single highest-concentration well within the Group 8 area
(RS-54) for direct exposure.

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

e Soil EPCs were based on maximum concentrations (either detected concentrations
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
ESADA 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
Large-Home Range Report.
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4. Aluminum was evaluated in the risk assessment. However, it is not listed as a risk
driver or included in the risk estimate totals because (1) concentrations detected at the
ESADA RFI Site are considered to be naturally-occurring as a result of high clay-
content soils and (2) ecological exposure to soluble, toxic forms of aluminum is
considered unlikely given site soil pH measurements. Calculated aluminum exposure
risks for ecological receptors this site are based upon toxicity values derived from
soluble aluminum. However, the soluble and toxic forms of aluminum are only
present in soil under soil pH values of less than 5.5 (USEPA, 2003), and at the
ESADA RFI Site pH ranged from 7.4 to 9.6.

C.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 the 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 C.4-1

e Human Health Risk Estimates — Tables C.4-2

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

e Generalized Conceptual Site Model (CSM) of HRA Exposures — Figure C.4-1

A summary of the HRA findings is presented below. For comparison purposes, excess upper
bound incremental lifetime cancer risks (ILCRs) at 10 or less associated with multimedia
exposures are considered acceptable. Potential risks between 10° and 10™ require risk-
management decisions, and potential risks above 10 usually require remediation. Likewise,
Hazard Indices (HI) below 1 are considered acceptable, and those above 1 usually require
remediation. Also, blood lead concentrations less than 10 micrograms per deciliter (ug/dl)
are generally considered to be acceptable for making decisions regarding the necessity for
remediation (DTSC, 1992). These criteria were used to make evaluation recommendations
for the CMS.

Exposure to Surficial Media Plus Indirect Groundwater Exposure

The Reasonable Maximum 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. The risk assessment results are summarized as follows:
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e Estimated cancer risks for all receptors ranged up to 1 x 107, and HIs ranged up to 20
(Future Child Resident). The chemicals contributing to these potential risks were
antimony and arsenic in soil.

e Estimated blood lead levels associated with soil exposures were greater than 10 pg/dl
for all receptors. Estimated blood lead levels for the Future Child Resident ranged up
to 300 pg/dl at the 95th percentile and up to 410 pg/dl at the 99th percentile.

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

C.4.3 Ecological Risk Assessment Findings

The ecological receptors representing the ESADA RFI Site are the deer mouse, the thrush,
the hawk, the bobcat, and the mule deer. Supporting information for the ERA is presented in
the following tables and figure:

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

e Ecological Risk Assessment Uncertainty Analysis — Table C.4-6
e Graphical CSM for ERA Exposures — Figure C.4-2

A summary of the ERA findings is presented below, including Hazard Quotient (HQ) and
Hazard Index (HI) information. HQs are hazard estimates for single CPECs, while Hls are
cumulative hazard estimates for all CPECs. For comparison purposes, HQ or HI values less
than 1 represent conditions that would not cause unacceptable ecological impacts. HQ or HI
values greater than 1 typically require additional evaluation, and may be deemed acceptable
or unacceptable by risk managers. The ERA findings included the following:

e Estimated Hls for all receptors ranged from greater than 100 to greater than 1,000 at
the ESADA RFI Site. The deer mouse, thrush, hawk and mule deer have estimated
Hils in excess of 1,000, while the bobcat has an estimated HI in excess of 100. These
Hls are primarily associated with antimony, arsenic, lead, and selenium.

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

The major items related to uncertainty and conservatism in these risk estimates are presented
in Table C.4-6.
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C5 ESADA RFI SITE ACTION RECOMMENDATIONS

This section presents a summary of RFI reporting requirements as they apply to the ESADA
RFI Site. Section C.5.1 describes the RFI reporting requirements, particularly with respect to
the identification of areas recommended for further work, or ‘site action’ recommendations.
The process and criteria used for making site action recommendations is described in
Section C.5.2, and site action recommendations for the ESADA RFI Site are summarized in
Section C.5.3.

C.5.1 RFI Reporting Requirements

As described in regulatory guidance documents for the SSFL RCRA Corrective Action
Program (see Section 1.2.3 of Volume 1), the purposes of the RFI are 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 ESADA 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 C.3-2A and
C.3.3-2B). Section C.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 E of the Group 8 RFI Site
Report and other potential transport pathways in Appendix F of the Group 8 RFI Site
Report.

3) ldentifying potential receptors and estimating potential risks at the ESADA RFI Site
(Section C.4 and Appendix F).

4) ldentifying ESADA RFI Site areas requiring further work (this Section).
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C5h.2 Basis for Site Action Recommendations

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

e Further evaluation in the CMS (CMS Areas)
e No further action (NFA Areas)

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

Site action recommendations are based on information in historical documents, site
characterization data, and risk assessment findings. Historical document review findings are
used to determine areas of potential chemical use and identify areas for additional RFI
sampling and characterization. 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, estimate human health and ecological risks based
on specified land use scenarios, and identify chemicals that drive or contribute to those risks.

Based on the review and evaluation of extensive historical records and environmental
sampling data collected prior to and during the RFI, additional sampling was performed in
areas where chemicals were potentially used, handled, stored, or released within the Group 8
Reporting Area. Samples were also collected in areas where the existing analytical data were
considered to be inadequate for site characterization and/or risk assessment (including down-
gradient locations). Similarly, for areas where no historical chemical use, storage, or
handling was indicated in the historical documents (i.e., for areas determined to have very
limited or no potential for environmental concern), no samples were collected. Based on the
documents reviewed and nearby sampling results, if any, these non-chemical use areas are
recommended for NFA.

NFA and CMS recommendations for the areas sampled within the Group 8 Reporting Area
are based on an integrated evaluation of characterization and risk assessment results.
Information in the historical documents indicating past chemical use practices and areas,
coupled with site characterization data indicating environmental impacts or lack thereof,
provide a solid basis for the NFA and CMS recommendations made in this report.
Stabilization Area recommendations rely on characterization evaluations, including transport
and fate analysis, and comparison to risk-based levels. Each process is described further
below.
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CMS and NFA Site Action Evaluation Process

CMS or NFA site action recommendations are based on a 4-step process. This process, which
is presented in detail in Section 7.1 of the Group 8 RFI Report, is summarized as follows:

e Site Action Evaluation Step 1. 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, or HI = 1.0) is used to
conservatively estimate the areal extent that is recommended for site action.

e Site Action Evaluation Step 2. When estimated RFI site risks are greater than
1 x 10 (cancer risks) or HI values are greater than 1 (noncancer and ecological
risks), the RFI site’s risks are reviewed on a chemical-by-chemical basis to
identify risk-drivers and significant risk contributors to the cumulative, total risk
for each potential receptor.

e Site Action Evaluation Step 3. Characterization findings from the entire RFI
site are evaluated to 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 appropriate potential receptors or land use scenarios.

e Site Action Evaluation Step 4. The fourth step identifies any uncertainties in the
RFI site characterization and risk assessments that may affect the 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 appropriate receptor in Table C.5-1. CMS Areas
are also depicted graphically in Figure C.5-1 to illustrate locations and approximate areal
extents, and summarized in Table C.5-2.

As described in Step 3 above, the areas of the RFI sites proposed for further evaluation in the
CMS (i.e., CMS Areas) are based on identifying chemical concentrations that are above their
respective RBSL. This process results in CMS Areas that are larger than would need to be
addressed during cleanup to achieve acceptable risks. This is due to comparing individual
soil sample results to RBSLs as ‘bright-line’ criteria, instead of using an area-average
concentration. Area-averaged concentrations will be used in the CMS to refine the cleanup
extent at these recommended CMS Avreas.
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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 are evaluated to determine the potential 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 the following:

e Presence of chemical concentrations above background or RBSLs in surficial (not
deeper) soils

e Proximity of surficial impacts to an active surface water drainage pathway
e Moderate to steep topography
e Absence of containment features (e.g., surface coatings, dams)

e Concentration gradients that indicate prior transport away from the source of
surficial impacts

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,
which include the use of best management practices (BMPs), are used to prevent migration to
surface water. BMPs may include the installation of straw bales, fiber rolls, and silt fencing,
and/or covering of areas with plastic tarps. 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, 2006a).

C53 ESADA RFI Site Recommendations

The ESADA RFI Site action recommendations are listed in Table C.5-1 and are presented on
Figure C.5-1. Table C.5-1 lists CMS and NFA recommendations and identifies chemical risk
drivers and contributors for each appropriate receptor. A summary of the ESADA RFI Site
CMS Areas is presented in Table C.5-2. As noted above, recommendations reported in this
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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.

Recommendations for further evaluation of aluminum concentrations at the ESADA RFI Site
during the CMS were not made because these concentrations are considered naturally-
occurring. In addition, as described in Section C.4, estimated aluminum exposure risks for
ecological receptors are based on toxicity values derived from soluble aluminum present in
soil with pH values of less than 5.5 (USEPA, 2003). ESADA site soil pH measurements
ranged from 7.4 to 9.6, indicating limited (if any) ecological exposure to the soluble, toxic
form of aluminum.

ESADA RFI Site areas recommended for evaluation in the CMS are summarized below.
One CMS Area was identified, including:

e ESADA-1: ESADA Pistol Range. Chemical risk drivers and contributors include
antimony, arsenic, lead, and selenium.
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TABLE C.2-1

(Page 1 of 1)

ESADA RFI SITE BUILDING INVENTORY

Building® T L% CUTt Formeruse  QPeraton®l S prsc site Visit Date
sulang3u  Estort  Na AR e Removed i e 1000,
R
v STEEOATE e
Building 370 NA Storage Shed Removed Z?tr: (ixz(ijt ?:?Lrt]z 1D;’9890
Building 514 East of 2 NA SOdi””;egaéi;zfaCtion Removed F;?Qi’f.ii ﬁ’:g’:;ﬁ ?ggzc
W e Rmom
R o
e R
Shed West of 3 NA Storage Shed Removed Z?tn; Sygijt ?:3:;2 ?;;C
Notes:

(a) Buildings are sometimes identified with the Administrative Area number followed by the building number (e.g Building

886 vs. Building 4886).

(b) Building 730 was relocated from the FSDF area in 1966 (Al, 1966d).

Acronyms:

Al = Atomics International

NA = Not Applicable

Sources:

Field inspection, aerial photographs (USEPA, 1997), historical facility photographs (Boeing, 2007a), historical reference
documents (Boeing, 2007a; Rockwell, 1984; Sapere, 2005), and historical facility drawings (Al, 1964b, 1964c, 19664,

1966b, 1974a, 1974b, 1974c, 1974d)

Table C.2-1 to 2-4.xls
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TABLE C.2-2
ESADA RFI SITE TANK INVENTORY

(Page 1 of 1)
i Chemical Use . Tank Size  Operational Status
(@)
Tank Designator™ . \umber Location Contents (gallons)  Existing / Removed
Aboveground Tanks - Other
AT-15 4 N of Storage Yard Green Liquor ® 8000 Removed
- 4 N of Storage Yard Green Liquor ® - Removed
T-2 2 814 High-pressure Water - Removed
T-4 2 814 Sodium 220 Removed
T-5 2 814 Sodium-water Reaction Products -- Removed
B-1 2 814 Steam Supply Boiler -- Removed

Underground Tanks

None

Notes:
-- = Tank identification and/or size was not documented (Boeing, 2007a).

®@Tanks listed by category (fuel, solvent, other). If category not indicated on table, then that type of tank was not present on site.

®) Green Liquor is waste water generated during the coal gasification process which contains organics, sulfur compounds, and ash (ICF, 1993).

Sources:

Field inspection, aerial photographs (USEPA, 1997), historical facility photographs (Boeing, 2007a), and historical facility documents (Al, 1964a; Rockwell,
1989b; Boeing, 2007a).
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TABLE C.2-3
ESADA RFI SITE TRANSFORMER INVENTORY
(Page 1 of 1)

Transformer ) ) )
SSEL Chem Use Oil Sampled Soil Visual S_lte Transf(_)r_mer
Identification Area Description Location Status for PCBs Sampled Inspection Condition
Number Location (Date/ (Date/ _(Da_lte/ After_ 2005
Results) Findings) Fire
Results)
Yes
1983 ves
Pole # X-35 3 pole- 2.4 ppm 2007 NA
5 mounted NE of Bldg 317 Removed ESBS0015 -- Removed prior
Tag # 144-146
transformers 1987 ND<54 to 2005
1.9 ppm Hg/kg
Notes:
-- = Transformers and pole were removed prior to soil sampling.
Acronyms:
Al = Atomics International
NA = Not Applicable
ND = not detected
ppm = parts per million
Mg/kg = micrograms per kilogram
Sources:
Field inspection, aerial photographs (USEPA, 1997), historical facility photographs (Boeing, 2007a), and historical facility drawings
(Al, 1966d)
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TABLE C.2-4
ESADA RFI SITE DOCUMENTED CHEMICAL USE

Page 1 of 1
Chemicals Used Reference
ICF, 1993
Alcohols SAIC, 1991 and 1994
Asbestos Rockwell, 1994
ICF, 1993
™ (a) '
Dowanol Rockwell, 1983a and 1983b
Ethanol ® Rockwell, 1983a and 1983b
Green Liquor © Rockwell, 1989b
Boeing, 1999a
Lead Sapere, 2005
Al, 1966d
. . (d) )
Polychlorinated biphenyls (PCBs) Boeing 2007a
Propylene glycol methyl ether (Dowanol PM) @ Rockwell, 1983a and 1983b
Sodium Al, 1964a
Rockwell 1983b
. . ICF, 1993
Sodium Hydroxide SAIC, 1991 and 1994
Sodium Oxide Solids SAIC, 1991 and 1994
Zirconium Hydride (ZrH,) Sapere, 2005

Notes:

@ Dowanol ™ is a series of trademarked commercial solvents. Each type of Dowanol (e.g.,

Dowanol PM) is comprised of a different glycol ether.
®) Ethanol stored at ESADA was denatured.

© Green Liquor is waste water generated during the coal gasification process which contains

organics, sulfur compounds, and ash (ICF, 1993).
@ pCB-oils contained in pole-mounted transformers.

Acronyms:
Al = Atomics International
ICF = ICF Kaiser
SAIC = Science Application International Corporation
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TABLE C.3-1A

ESADA RFI SITE SAMPLING SUMMARY

Total
Number Total QC Total Agency
of Samples Samples Samples Total Validated
Sample Type @° (2) (3) (4) Samples
Soil Vapor Samples (Table C.3-1B) 10 1 0 11
Soil Matrix Samples (Table C.3-1C) 74 3 0 77

Notes:

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

2. Total samples = total primary site investigation samples, including historical samples and composite 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 E of the Group 8 RFI Report.
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TABLE C.3-1B
ESADA RFI SITE SOIL VAPOR SAMPLING AND ANALYTICAL SUMMARY
(Page 1 of 2)

Sample Depth Sample Analyses
Location | Unique Sample Sample Date Sample (feet (Validated Y/N) ® Reference
Identifiation 1D Identification | Collected Method bgs) Sample Type VOCs Rationale ® | Consultant® | Document @
ESSV01 RV719 ESSV01S02 09/28/99 Active 10 Primary Sample Y DTSC OGDEN This Report
ESSV01 RV720 ESSV01S01 09/28/99 Active Primary Sample Y DTSC OGDEN This Report
ESSV02 RV721 ESSV02S02 09/28/99 Active Primary Sample Y DTSC OGDEN This Report
ESSV02 RV722 ESSV02S01 09/28/99 Active Primary Sample Y DTSC OGDEN This Report
ESSV0003 | ESSV0003S01 | ESSV0003S01 | 03/05/07 Active 3.5 Primary Sample Y DGA MWH This report
ESSV0003 | ESSV0003S02 | ESSV0003S02 | 03/05/07 Active 7.5 Primary Sample Y DGA MWH This report
ESSV0004 | ESSV0004S01 | ESSV0004S01 | 03/06/07 Active 5 Primary Sample Y DGA MWH This report
ESSV0004 | ESSV0004S02 | ESSV0004S02 | 03/06/07 Active 10 Primary Sample Y DGA MWH This report
ESSV0005 | ESSV0005S01 | ESSV0005S01 | 03/05/07 Active 4 Primary Sample Y DGA MWH This report
ESSV0005 | ESSV0005S02 | ESSV0005S02 | 03/05/07 Active 8 Primary Sample Y DGA MWH This report
ESSV0006 | ESSV0006S01 | ESSV0006S01 | 03/06/07 Active 4.5 Primary Sample Y DGA MWH This report
ESSV0007 | ESSV0007D01 | ESSV0007D01 | 03/06/07 Active 3.5 Field Duplicate Y DGA MWH This report
ESSV0007 | ESSV0007S01 | ESSV0007S01 | 03/06/07 Active 3.5 Primary Sample Y DGA MWH This report
ESSV0007 | ESSV0