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EXECUTIVE SUMMARY

Non-time-critical removal actions (RAs) were conducted at the Domestic Septic System
(DSS) 3 and DSS 6 Areas (Figure 1-2) located at the Laboratory for Energy-Related Health Research
(LEHR or the Site), University of California, Davis (UC Davis), California. The RAs were
implemented according to the National Contingency Plan, 40 Code of Federal Regulations Part
300.415. This report was prepared according to “Superfund Removal Procedures, Removal
Response Reporting: POLREPS and OSC Reports,” United States Environmental Protection Agency
(US EPA) Publication 9360.3-03 (US EPA, 1994).

The objectives of the RA were defined in the Domestic Septic Systems 3 and 6 Removal
Actions Work Plan (Work Plan) (WA, 2002) as follows:

1. Lower the excess cumulative cancer risk to an individual from exposure to site
contaminants to a nominal range of 10™ to 10°®, using 10°® as the point of departure;

Reduce the non-cancer hazard indices below 1.0;
Mitigate potential future impact to ground water;
Mitigate potential ecological risks during and after the RA;

Mitigate hazardous waste; and,

I T

Minimize impact to on-site university research.

The DSSs 3 and 6 RAs were conducted from April to July 2002 according to the Work Plan
(WA, 2002).

The DSS 3 RA began with demolition and removal of the distribution box (DB). All of the
DB effluent lines were removed along with concrete, perforated Orangeburg pipe and leach trench
gravel. Approximately one foot of additional soil from the trench floor and sidewalls was also
removed. The DSS 3 leach trench excavation depth ranged from 11 to 12.5 feet (ft) below ground
surface (bgs), and was up to 8 ft wide and 50 ft long. Approximately 170 cubic yards (cu yd) of
removed piping, concrete, gravel and underlying soil are being managed as potentially mixed waste.

The DSS 6 RA consisted of removal of all the effluent lines, perforated Orangeburg pipe and
leach trench gravels. Approximately one ft of additional soil from the trench floor and sidewalls was
also removed. The excavation depth ranged from 6 ft bgs to 7 ft bgs and was 11 ft wide by 105 ft
long. Approximately 215 cu yd of removed piping, gravel and underlying soil are being managed as
potentially hazardous waste.

Following removal of these subsurface structures and the surrounding contaminated soil,
confirmation samples were collected, and the excavations were backfilled and compacted according
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to work plan requirements. Approximately 300 cu yd of additional soil were required for backfilling.
An off-site source of clean backfill soil was identified, tested and deemed appropriate for on-site use.

Two phases of data evaluation were used to determine if the removal action objectives
(RAOs) were achieved during the DSSs 3 and 6 RAs. The Phase | Data Evaluation occurred
immediately following the RA while the excavations were open, and was based on analyses of
screening samples collected during the RAs and analyzed only for “driver constituents of concern
(COCs).” The driver COCs for the DSS 3 RA were Ra-226 and Hg, and the sole driver for the
DSS 6 RA was Hg. Prior to backfilling the excavations, screening analytical results were discussed
with the LEHR Remedial Project Managers (RPMs) at a teleconference on June 18, 2002. This
teleconference satisfied the Phase | Data Evaluation objectives described in the Work Plan
(WA, 2002). During the teleconference, a decision was reached to collect confirmation samples,
backfill the excavations and restore the Site.

The Phase Il Data Evaluation is included in this report and was completed after all analytical
results from the RA confirmation sampling were received. The objective of the confirmation
sampling was to ensure the attainment of cleanup goals using a statistically-based sampling design.
The statistical approach used US EPA guidance (US EPA, 1994) to determine the required number of
confirmation samples and the grid size.

The confirmation samples were collected from the excavation sidewalls and floor to verify
whether the cleanup criteria for all COCs were met. At DSS 3, a total of 37 confirmation samples
and 5 field duplicates were collected between 3.6 and 12.5 ft bgs. At DSS 6, a total of 30
confirmation samples and 3 field duplicates were collected between 3.7 and 7 ft bgs. The excavation
confirmation samples were packaged and shipped to an off-site laboratory for analysis. The DSS 3
samples were analyzed for cadmium, copper, lead, mercury (Hg), chromium, silver, cesium-137,
lead-210, radium-226 (Ra-226), strontium-90, formaldehyde, alpha and gamma chlordane,
heptachlor epoxide, hexavalent chromium, and nitrate. At the request of the RPMs, seven
discretionary samples (including one field duplicate) were collected from the DSS 3 excavation and
analyzed for semi-volatile organic compounds (SVOCs) and volatile organic compounds (VOCs).
The DSS 6 samples were analyzed for barium, copper, Hg and hexavalent chromium. Seven
discretionary samples were collected from the DSS 6 excavation: three were analyzed for SVOCs,
VOCs and Hg; three were analyzed for SVOCs and VOCs only; and one was analyzed for Hg only.

The Phase Il Data Evaluation consisted of conducting a risk analysis, refined designated-
level (DL) analysis using vadose zone modeling, and RA completion analysis. The risk analysis
assessed whether the first and second RAOs for the DSSs 3 and 6 RAs were attained. The risk
analysis consisted of:

e  Calculating the reasonable maximum exposure (RME) concentration for each
COC;

e  Completing a background comparison for COCs with risk-based action standard
(RBAS) values less than background:;

e Performing a risk analysis for carcinogens and non-carcinogens using the
RBAS,;
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e  Comparing RMEs to US EPA preliminary remediation goals; and,

e  Completing a hot measurement analysis.

Results of the risk analysis are discussed in the RA completion analysis at the end of this
section and in greater detail in Section 6.2.

The third RAO was to mitigate any potential future impacts to ground water by reducing
COC concentrations in soil. To determine whether this objective has been attained, a DL analysis
was conducted.

The DL analysis consisted of:

e  Preliminary DL Analysis: Evaluation of investigation sampling results and
identifying DL COCs and hot spot areas;

e Data Gaps Investigation: Collecting additional vertical profile data, if needed,
for each DL COC at the hot spot area; and,

e Refined DL Analysis: Modeling and calculating the DL values that protect
ground water using the vertical profile of DL COCs.

The Preliminary DL Analysis was conducted on the DSSs 3 and 6 investigation data. The
preliminary DL analysis is typically conducted on the confirmation sample data. However, to meet
the Federal Facility Agreement September 30 milestone for submittal of the Draft Domestic Septic
Systems 3 and 6 Removal Actions Confirmation Report, DL samples were collected prior to RA
activities. Conducting the preliminary DL analysis using the investigation data is conservative
because the investigation samples were collected beneath the sources of contamination. Review of
the confirmation data set indicated the DL boring locations selected prior to the RAs were near
contaminant sources and therefore were reasonable locations for determining the vertical profile of
the DL COCs. Data Gaps Investigation (DL sampling) was conducted prior to the DSSs 3 and 6 RA
to collect additional vertical profile data for each DL COC. The DL results were used in the refined
DL analysis which was conducted for this report and is discussed below.

The DSS 3 preliminary DL analysis (WA, 2002) identified thirteen COCs that required
additional evaluation: formaldehyde, hexavalent chromium, carbazole, arsenic, cadmium, chromium,
lead, Hg, molybdenum, nitrate, selenium, silver and Ra-226. The DSS 6 preliminary DL analysis
(WA, 2002) identified three COCs that require additional evaluation: hexavalent chromium, copper
and Hg. One DL boring was drilled at the first point of perforation on the eastern DSS 3 leach line.
One boring each was drilled at the first points of perforation on the southeastern and northeastern
DSS 6 leach lines.

The analytical results from DL boring samples were used to refine the DL analysis. The
post-RA confirmation sampling and DL sampling data indicated that six of the thirteen DSS 3 DL
COCs did not require modeling. Arsenic, cadmium, Ra-226, selenium and lead were not detected
above background in any DSS 3 confirmation or DL sample, and carbazole was not measured above
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the detection limit in any sample. At DSS 6, all of the copper results from the confirmation and DL
sampling were below background. Therefore modeling was not justified for these constituents.

Based on the DSS 3 DL analysis, hexavalent chromium in the DSS 3 area presents no threat
to ground water. Any ground water impact resulting from silver in the DSS 3 soil would likely be
very localized and below maximum contaminant levels (MCLs). Localized ground water impacts
from molybdenum above background are possible and peak impact has likely already occurred.
Localized ground water impact above background and the MCL is possible for Hg, chromium,
formaldehyde and nitrate. The peak times for Hg and chromium ground water impacts are 3,300 and
1,200 years, respectively.

Based on the DSS 6 DL analysis, hexavalent chromium in the DSS 3 area presents no threat
to ground water. Localized ground water impact above background and the MCL is possible for Hg.
The peak time for Hg ground water impacts is 1,700 years.

Lastly, RA completion analysis was performed to determine whether RAOs had been met, as
discussed below.

Removal Action Objective 1—Reduce Cancer Risk

The first RAO is to reduce the excess cumulative cancer risk from the DSSs 3 and 6 areas to
the nominal range of 10 to 10°® using 107 as the point of departure. As discussed in Section 6.2.5.1,
the cancer risk for all three scenarios is below 10°. Therefore, this objective has been attained at
both the DSSs 3 and 6 areas.

Removal Action Objective 2—Reduce Non-Cancer Hazard Indices

The second RAO is to reduce the cumulative non-cancer hazard quotient (HQ) below 1.0. As
discussed in Section 6.2.5.2, this RAO has been attained for RBAS Scenarios 1 (On-Site Researcher)
and 3 (South Side Residential Farmer), but not at DSS 3 or 6 for RBAS Scenario 2 (East Side
Residential Farmer). The cumulative non-cancer HQs for DSSs 3 and 6 were 3.22 and 2.5,
respectively. Hg was the most significant contributor in both areas. However, the EPA Region 9
PRG HQ is less than 1. Attainment of this RAO will be determined during the planned Site-Wide
Risk Assessment.

Removal Action Objective 3—Mitigate Ground Water Impact

The third RAO is to mitigate potential future impacts to ground water associated with
residual COC concentrations in soil. All sources and structures with the potential to create an
environmental release in the DSSs 3 and 6 areas were removed during the RA, thereby mitigating
future potential impacts to ground water. The DL analysis (Section 6.3) indicates that some residual
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silver, nitrate, Hg, molybdenum, formaldehyde and chromium in DSS 3 area soil may result in future
localized impacts above background and/or MCLs. The DSS 6 DL analysis indicates that some
residual Hg in DSS 6 area soil may result in future localized impacts above background and MCLs.
However, the residual Hg is not widespread and needs to be confirmed due to data quality issues..
Evaluation of the possible need for future remedial action to address these residual COCs will be in
the United States Department of Energy Areas Feasibility Study.

Removal Action Objective 4—Miitigate Ecological Risk

The fourth RAO is to mitigate potential ecological risks during and after the RA. During the
RA, mitigation measures including fencing and storm water sediment control were implemented to
protect sensitive habitats on site. No impact to ecological receptors was observed during the RA.
Since no ecological risk screening has been performed at the Site, no ecological risk-based screening
standards are available for comparison and evaluation of this RAO. Attainment of this RAO will be
determined during the planned Site-Wide Risk Assessment.

Removal Action Objective 5-Mitigate Hazardous Waste

The fifth RAO is to mitigate hazardous waste. All of the confirmation samples with total
mercury concentrations exceeding 10 times the soluble threshold limit concentration value or
20 times the toxicity characteristic leaching procedure (TCLP) were analyzed for mercury by the
waste extraction test and/or TCLP analytical procedures. The analytical results indicated that all
residual mercury was below the hazardous waste limits. Therefore, this RAO has been attained.

Removal Action Objective 6-Minimize Disruption to University Research
The sixth RAO is to minimize disruption to university research activities while conducting

the RA. The RA implemented at the DSSs 3 and 6 areas during the summer of 2002 did not
significantly disrupt university research. Therefore this objective has been attained.
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1. INTRODUCTION

This report presents the results of the non-time-critical removal actions (RAs) conducted at
former Domestic Septic Systems (DSSs) 3 and 6 located at the Laboratory for Energy-Related Health
Research (LEHR or the Site), University of California, Davis (UC Davis) (Figure 1-1). This report
includes the Phase Il Data Evaluation described in the DSSs 3 and 6 Removal Actions Work Plan
(Work Plan) (WA, 2002), documents the RA activities performed, presents the analytical results of
the confirmation sampling, and evaluates whether removal action objectives (RAQOs) for the DSSs 3
and 6 RAs have been achieved. The RA was implemented in accordance with the National
Contingency Plan, 40 Code of Federal Regulations (CFR) Part 300.415.

This report was prepared according to “Superfund Removal Procedures, Removal Response
Reporting: POLREPS and OSC Reports” (US EPA, 1994). This report was prepared by Weiss
Associates (WA) under United States Department of Energy (DOE) Environmental
Restoration/Waste Management Contract No. DE-AC03-96SF20686.

1.1 Site Background

The Atomic Energy Commission (now DOE) began conducting radiological studies on
laboratory animals at LEHR in the early 1950s. Initial studies were carried out on the main
UC Davis campus and involved irradiation of beagles. The Site began operating in its present
location in 1958 when full-scale experimental use of radioactive materials began. Research at LEHR
through the mid-1980s focused on the health effects from chronic exposure to radionuclides,
primarily strontium-90 (Sr-90) and radium-226 (Ra-226).

Beginning in 1958, the DSSs served LEHR offices and laboratories. A plan dated
December 12, 1958 shows DSS 6, the oldest DSS at LEHR, connected to the “Animal Holding
Building.” DSS 3 was apparently installed during construction of the Reproductive Biology
Laboratory (Building H-215) and the Specimen Storage Building (Building H-216) between 1962
and 1964, when the capacity of the tank serving the Inter-Regional Project No. 4 Building (Building
H-217) may have become insufficient (WA, 2002). The locations of DSSs 3 and 6 are shown on
Figure 1-2.

Liquid wastes and sewage were discharged to DSSs 3 and 6 prior to the Site’s connection to
the UC Davis Wastewater Treatment Plant in 1971. At that time, Domestic Septic Tanks
(DSTs) 3 and 6 were abandoned and no longer used. DSTs 3 and 6 were backfilled with sand and the
influent/effluent lines for each tank were reportedly cut and capped (IT Corp., 1996). No formal
closure reports for these DSTs are known to exist (D&M, 1994).

JADOE\A007\534\DSS 3 & 6 RAR\_Text\0925RAConf.doc WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 1
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 1-2 of 1-3

In 2001, the Domestic Septic Systems investigation (DSSI) was conducted to characterize the
occurrence, if any, of constituents of concern (COCs) at the existing DSSs. Soil samples were
collected adjacent to the most likely sources of contamination. The DSSI analytical results collected
from the DSSs 3 and 6 areas, along with data from previous investigations, indicated that several
COCs, particularly mercury (Hg), were present in concentrations that exceeded site background and
risk-based action standard (RBAS) values.

1.2 Constituents of Concern

The COCs for each RA area were identified using the data collected during the previous
investigations.  In general, compounds detected above background and the lowest RBAS or
residential preliminary remediation goal (PRG) were considered COCs. At DSS 3, formaldehyde,
hexavalent chromium, cadmium, chromium, lead, manganese, Hg, molybdenum, nickel, silver,
alpha-chlordane, gamma-chlordane, heptachlor epoxide, Sr-90 and Ra-226 were identified as COCs.
At DSS 6, hexavalent chromium, antimony, barium, copper, lead, Hg and nickel were identified as
COCs.

Only a few COCs were consistently detected throughout each area and are associated with
past operations. The COCs detected consistently in each area that are known to have been released
to the environment are considered “driver COCs”. The driver COCs for the DSS 3 RA are Hg and
Ra-226, and the sole driver COC for the DSS 6 area is Hg. A previous evaluation of metals and
semi-volatile organic compound (SVOC) mobility and distribution indicates that Hg is a reasonable
indicator of attaining cleanup in the DSS areas (WA, 2002).

1.3 Removal Action Objectives

The objectives of the DSSs 3 and 6 non-time-critical RAs are:

e  Mitigate potential excess cumulative cancer risk to an individual from exposure
to site contaminants to a level within a nominal range of 10 to 10, using 10°®
as the point of departure;

¢  Reduce potential non-cancer hazard indices to levels below 1;
e Mitigate potential future impact to ground water;

e  Minimize ecological risks during and after the RAs;

e  Mitigate hazardous waste; and,

e  Minimize impact to site university research.

To achieve these objectives, RAs consisting of excavation and off-site disposal were
conducted at DSSs 3 and 6.
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1.4 Report Organization

Section 2 of this report describes the RA activities including site preparation, material/waste
removal and sorting, backfilling, and final site restoration. Section 3 presents the waste management
activities from generation through packaging, storage and disposal. Section 4 summarizes the health
and safety (H&S) activities performed during the RAs. Section 5 presents the sampling activities and
analytical results. Section 6 contains the Phase 1l Data Evaluation, including statistical evaluation,
risk analysis and designated-level (DL) analysis. Section 7 evaluates whether the RAQOs were
attained by the RAs.
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2. REMOVAL ACTION ACTIVITIES

The DSSs 3 and 6 RAs were conducted from April to July 2002 in accordance with the Work
Plan (WA, 2002). The following sections describe the RA activities, including pre-job planning,
mobilization, site setup, material/waste removal and staging, backfill and compaction, site restoration
and demobilization.

2.1 Pre-Job Activities/Planning

Tasks completed prior to the start of the RA to facilitate field operations included:
e  Coordinating with UC Davis facility personnel; and,

e  Locating utilities and conducting a geophysical survey of the work area.

Removal activities were conducted to minimize disturbance (i.e., noise and vibration) to
research activities at the adjacent UC Davis Center for Health and the Environment. Meetings were
held with UC Davis prior to starting each RA to discuss planned field activities and any measures
needed to mitigate impacts to UC Davis operations. Schedule, work scope, construction area
boundaries, site access, haul routes, and UC Davis facility support were discussed during these
meetings.

A geophysical survey was conducted in the DSSs 3 and 6 RA areas to locate underground
utilities. A private contractor located underground utilities within the RA area and marked their
locations on the ground surface. UC Davis also provided line locating services and reviewed site
drawings. Underground Services Alert was contacted prior to excavation activities to help ensure all
underground utilities were identified prior to beginning work.

2.2 Mobilization and Site Setup

Weiss Associates and its subcontractor, Shaw Environmental and Infrastructure, arrived on
site in late April 2002 to begin preparation for the RA. Activities conducted prior to the start of RA
included:

e  Mobilizing personnel and equipment to the Site;
e  Training workers;

e Installing a temporary perimeter fence around the DSSs areas;
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e  Preparing material waste storage areas in the Eastern Dog Pens (EDPs) and the
former Cobalt-60 (Co-60) Field;

e  Establishing haul routes;

e Installing and testing scales for weighing soft-sided waste containers;
e  Removing surface asphalt and sidewalk;

e  Establishing grid-coordinate systems over the excavation areas; and,

e  Setting up the on-site laboratory.

Approximately 700 linear feet (ft) of temporary fence were installed to control access to the
RA areas (Figure 2-1). Weed abatement was performed in portions of the Western Dog Pens
(WDPs), EDPs and the former Co-60 Field to facilitate removal activities and material/waste storage.
The RA areas were controlled and posted according to Section 7 of the Project Health and Safety
Plan (PHSP) (WA, 2001a) and Standard Operating Procedure (SOP) 24.1, Radiological Areas and
Postings (WA, 2001b).

All RA activities were performed to mitigate the spread of contamination to surface and
ground waters. Storm drain covers were installed in the construction area, and tarps and sand bags
were available to cover exposed areas in the event of significant precipitation.

An on-site laboratory was used to screen excavation samples for potential radiological
impacts at DSS 3. A gamma spectrometer was used for Ra-226 analyses. Laboratory setup consisted
of cleaning and covering all surfaces with plastic sheeting, configuring and calibrating instruments,
and acquiring liquid nitrogen for cooling down the gamma spectrometer diode.

All site workers performing RA and support activities completed all required training defined
in Section 3.1.4 of the Work Plan (WA, 2002). Training provided at the Site was documented by the
Site Health and Safety Officer (SHSO). Training records and certification for courses completed off
site were submitted to the SHSO for review and approval. All training records were filed in the
project record in accordance with the Quality Assurance Project Plan (QAPP) (WA, 2000a).

In addition to the formal training required by the Work Plan and other LEHR project
documents, the SHSO, Site Coordinator and Radiation Safety Officer (RSO) provided supplemental
safety training throughout the project at daily tailgate safety meetings (TSMs). Meeting content and
attendance are documented on the TSM forms. When additional safety precautions were required,
pre-task meetings were held to discuss the hazards and their controls.

Meetings were held with project management personnel prior to the start and during the RAs
to discuss work scope, review preparatory tasks and address logistical concerns. Weekly meetings
were held with all project staff to discuss operational, safety and training needs; obtain staff input on
project safety; and provide formal recognition of suggestions for improving project and site safety.
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2.3 Material/Waste Removal and Staging

All excavated material/waste was removed following preparation of the staging and storage
areas within the RA areas, EDPs and Co-60 Field (Figure 2-1).

2.3.1 Surface Material and Overburden Removal

Surface asphalt and concrete in the DSSs 3 and 6 excavation areas were saw-cut in place and
removed with a backhoe. This material was transported from the RA area and temporarily stockpiled
in the Co-60 Field (Figure 2-1). The aggregate road base material and soil above leach line
structures were excavated using a backhoe and placed in stockpiles within the construction areas for
reuse. The overburden soil was returned to the excavation following removal of the DSSs 3 and 6
leach lines, and the aggregate road base was returned to the upper foot of the excavation.

2.3.2 Domestic Septic System 3

DSS 3 consisted of a septic tank with an effluent line leading to a distribution box (DB) and
eventually to a leach field (Figure 2-2). As discussed in Section 1.2.1 of the Work Plan, there were
no indications of sludge at the bottom of DST 3 or releases of COCs outside the tank and associated
piping. Therefore, DST 3 was not removed and excavation activities started with the DB and one
four-ft section of the influent line.

The DB was constructed of eight-inch thick concrete and measured 4.75 ft long, 4.5 ft wide
and 2.33 ft deep. Located on the southern end of the DB were two, six-inch diameter vitrified clay
pipe (VCP) effluent lines. The western effluent line terminated 15 ft to the south. The eastern
effluent was joined to an east-west oriented, perforated Orangeburg leach line that was bedded in
one- to two-inch rounded gravel (Figure 2-2). The gravel trench and leach line extended east 45 ft,
was approximately 3 ft wide and was approximately 4 to 9 ft below ground surface (bgs).

A backhoe was used to excavate and direct-load the material into soft-sided containers. Once
the soft-sided containers were filled and sampled, a large capacity forklift removed them from the
construction area to be weighed and stored in the EDPs (Figure 2-1). A hydraulic breaker bit
attachment for the backhoe was used to break up the concrete DB into manageable pieces. Residual
sediment was removed from the DB prior to demolition. Following DB demolition, the concrete and
one ft of underlying soil was loaded into soft-sided containers.

All of the effluent lines were removed along with concrete, perforated Orangeburg pipe and
leach trench gravels. Approximately one ft of additional soil from the trench floor and sidewalls was
removed. The leach trench excavation depth ranged from 11 to 12.5 ft bgs, and was up to 8 ft wide
and 50 ft long (Figure 2-2). The removed piping, concrete, gravel and underlying soil are being
managed as potentially mixed waste because investigation data suggest that these materials may
contain radioactive and hazardous constituents.
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2.3.3 Domestic Septic System 6

DSS 6 consisted of a septic tank attached to a DB with two VVCP effluent lines leading north
and south to perforated Orangeburg pipes set in gravel (Figure 2-3). DST 6 is constructed of six-inch
thick reinforced concrete and is approximately ten ft long, four ft wide and five ft deep. The majority
of the tank’s top and bottom are no longer present as it appears that they were destroyed during the
installation of the existing sewer line (Figure 2-3). DST 6 and the attached DB were not removed
during the RA because the concrete sample collected from the bottom of DST 6 showed no
significant signs of contamination (WA, 2002).

Effluent from DST 6 flowed through the VCP effluent lines into two parallel perforated
Orangeburg pipes bedded in one- to two-inch rounded gravel (Figure 2-3). Each effluent line fed
two perforated pipes set in gravel that were separated laterally by 4.5 ft. The leach line gravel
trenches were approximately 1.5 ft wide and ranged in depth from 2 ft deep to 5 ft deep. Each of the
4 leach trenches was approximately 40 ft long.

Excavation at DSS 6 began at the north end and proceeded south. Following overburden soil
removal and stockpiling, the leach lines were exposed and the excavation followed the leach lines
laterally and vertically until native soil was encountered. A backhoe was used to excavate the waste
and direct-load the material into soft-sided containers for storage and transport. Approximately one
ft of additional soil was removed from the trench floor and sidewalls.

All of the effluent lines were removed along with the perforated Orangeburg pipe and leach
trench gravels. Approximately one ft of additional soil from the trench floor and sidewalls was also
removed. The excavation depth ranged from 6 ft to 7 ft bgs and was 11 ft wide by 105 ft long. The
removed piping, gravel and underlying soil are being managed as potentially hazardous waste
because investigation data suggest that these materials may contain radioactive and hazardous
constituents.

2.4 Excavation Sampling

Following removal of material/waste described Section 2.3, soil samples were collected from
the DSSs excavation areas and analyzed to confirm that concentrations in the soil were below the
screening criteria (SC) for the driver COCs (Section 5.1). The excavation screening samples were
collected concurrently with excavation activities and analyzed on site for real-time results. Upon
review of the screening sample results, either additional excavation and sample collection would
occur at that location or the excavation activities would continue elsewhere in the DSS area.

As discussed in Section 5.1.2, one sample exceeded the Hg screening criterion at DSS 3 and
five samples exceeded the screening criterion at DSS 6. Additional excavation at DSSs 3 and 6 was
conducted where the sample concentrations exceeded their SC. Additional sampling in these areas
confirmed that Hg concentrations were below the SC.
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The excavation screening sample data for DSSs 3 and 6 were presented to the Remedial
Project Managers (RPMs) on June 18, 2002 as part of the Phase | Data Evaluation. Based on the
screening sample data, the RPMs approved collection of the recommended confirmation samples to
ensure attainment of RA goals. The excavation confirmation samples were collected prior to
backfilling.

2.5 Surveys and Backfilling

Following excavation and sampling, a radiological surface scan of the DSS 3 excavation area
was conducted between June 17 and June 25, 2002 at the request of the California Department of
Health Services. The objective of the survey was to supplement soil sampling activities by searching
for any localized areas of elevated radioactivity. This was achieved by performing a 100% surface
scan with appropriate field instrumentation (Appendix A). No elevated levels of radioactivity were
detected during the surface scan.

A land survey crew surveyed the lateral and vertical extents of the removal areas to
accurately document their dimensions and position relative to at least three permanent benchmarks.
Confirmation sample locations were also surveyed prior to backfilling the area. Upon completion,
the land survey subcontractors provided hard and electronic copies of survey maps and survey data
for the project file.

Approximately 300 cubic yards (cu yd) of additional soil were acquired for backfilling
portions of the DSSs 3 and 6 excavation areas. An off-site source of clean backfill soil was identified
in Esparto, California by a soil vendor (CL Smith Trucking, Inc. of Woodland, California). Samples
were collected from the imported soil stockpile and analyzed for chemicals and radioactive
constituents using United States Environmental Protection Agency (US EPA) methods and
laboratory SOPs. In addition to the chemical and radiochemical analyses, geotechnical tests were
performed on the imported fill, including a hydraulic conductivity (permeability) test using American
Society for Testing and Materials (ASTM) Method D-5084, and a compaction (moisture-density
relationship) test using ASTM Method D-1557.

Based on the analytical results, the imported fill did not contain chemicals or radionuclides at
concentrations significantly above background or RBAS/residential PRGs (10° risk), and was
therefore deemed suitable for use as backfill within the DSSs 3 and 6 areas (Appendix E). The
material exhibited an average permeability of 2 x 10° centimeters per second as measured by ASTM
Method D-5084, at 90% of optimum compaction.

Each 8-inch lift of loose backfill was compacted using a vibra-plate and a vibratory roller to
the required minimum of 95% compaction at DSS 3, which is subject to vehicular traffic and 90%
compaction at DSS 6. Backfill and compaction activities conformed to Specification 02200,
Earthwork, of the UC Davis Campus Standards and Design (UC Davis, 1994). The in-place dry
density (ASTM D-2922) and moisture content (ASTM D-3017) of the backfill were tested with a
nuclear density gauge once for every 2,000 square ft of compacted soil.
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2.6 Site Restoration

After the excavations were backfilled and compacted, the fence was removed, and removal
areas were graded and cleaned. Tools, equipment and unused material were stored and secured
according to LEHR property management practices.

2.7 Demobilization

The DSSs RAs were conducted in parallel with other site activities including off-site
shipment of low-level waste. A gradual downsizing of personnel and equipment started on July 9,
2002 and all equipment and personnel associated with the RAs were demobilized from the Site on
July 15, 2002.
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3. WASTE MANAGEMENT ACTIVITIES

3.1 Domestic Septic System 3 Waste Generation

Material/waste generated during the DSS 3 RA consisted of surface overburden soil and road
base, asphalt, concrete, DB sediment, soil, gravel, cobbles and other miscellaneous debris/material.
The waste generation process is described below and summarized in Table 3-1.

3.1.1 Surface Overburden

The overburden soil and road base material above the DSS 3 leach lines and structures were
excavated and transferred to lined stockpiles in the WDPs for storage. Process knowledge and site
operations history were utilized to classify this material as containing no added hazardous or
radioactive constituents. The overburden soil was returned to the excavation and used as backfill
following completion of the DSS 3 RA.

3.1.2 Surface Asphalt

During the DSS 3 RA, approximately 7.5 cu yd of surface asphalt were removed and
stockpiled in the former Co-60 Field storage area. Based on process and site operations knowledge,
the asphalt was classified as containing no hazardous constituents or added radioactivity and was
therefore not sampled for characterization. The surface asphalt was disposed at the UC Davis
Landfill.

3.1.3 Distribution Box Sediment
During the DSSI, residual sediment was identified in the DSS 3 DB. The volume of

sediment in the DSS 3 DB was less than one cubic foot. This sediment was removed, sampled and
consumed at the off-site laboratory during characterization; no sediment remains on site.
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3.1.4 Concrete, Soil, Gravel and Cobbles

Approximately ten cu yd of concrete and rebar from the DSS 3 DB were processed into
manageable pieces and packaged into Lift Liners®. Adjacent native soil one foot below and from
each side of the structure was over-excavated and loaded into Lift Liners® with the concrete.

Approximately 170 cu yd of leach line waste were removed from the DSS 3 leach field. This
material consisted of soil, one-inch to two-inch rounded gravel and five-inch to ten-inch cobbles. An
additional one foot of native soil was excavated from the excavation floor and sidewalls and
packaged in the Lift Liners® with the leach line waste.

As described in Section 5.1, screening sample analysis identified one area with elevated Hg
concentrations at DSS 3. This area was located on the western edge of the leach field excavation
floor, approximately ten ft bgs. The material in this area was over-excavated, packaged into a Lift
Liner® and transferred to the EDPs for storage. The over-excavated material was discretely sampled
and analyzed for soluble threshold limit concentration (STLC) Hg and toxicity characteristic leaching
procedure (TCLP) Hg.

3.1.5 Other Miscellaneous Debris/Waste

Personal protective equipment (PPE) worn during sampling activities was bagged and added
to the Lift Liners®. Equipment decontamination water generated during excavation and sampling
activities was added as a dust suppressant to the DSS 3 waste as it was being packaged. No
decontamination water remains on site.

VCP and Orangeburg pipes were excavated as part of the leach field and were packaged into
Lift Liners® with other leach field waste.

3.2 Domestic Septic System 6 Waste Generation

Material/waste generated during the DSS 6 RA consisted of surface overburden soil, surface
gravel, concrete, asphalt, soil, leach line gravel and other miscellaneous debris/material. The waste
generation process is described below and summarized in Table 3-1.

3.2.1 Surface Overburden Soil and Gravel

The overburden soil and gravel above the leach fields and structures were excavated and
transferred to lined stockpiles in the WDPs. Process knowledge and site operations history were
utilized to classify this material as containing no added hazardous or radioactive constituents. At the
conclusion of RA activities, the material was returned to the excavation and used as backfill material.
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3.2.2 Surface Concrete

Approximately 15 cu yd of concrete were removed and stockpiled in the former Co-60 Field
during the DSSI and the DSS 6 RA. This material consisted of the curbing and the sidewalks above
the excavated areas. Process knowledge and site operations history were utilized to classify this
material as containing no added hazardous or radioactive constituents. This concrete is managed as
non-hazardous waste with no added radioactivity and is scheduled for off-site disposal at a local
sanitary landfill, presumably the Yolo County Landfill.

3.2.3 Surface Asphalt

Approximately one cu yd of asphalt was removed during the DSS 6 RA. Based on process
knowledge and site operations history, this asphalt was classified as containing no hazardous
constituents or added radioactivity. This asphalt was combined with DSS 3 RA surface asphalt waste
and was sent to the UC Davis Landfill.

3.2.4 Soil and Gravel

Approximately 215 cu yd of waste were removed during the DSS 6 RA. This material
consisted of soil and one-inch to two-inch rounded gravel. An additional one foot of native soil was
removed from the excavation floor and sidewalls and was packaged in Lift Liners® with the leach
line waste.

Screening sample analysis identified three areas with elevated Hg concentrations at DSS 6.
These areas were located on both the western and eastern sidewalls, approximately four ft bgs, in the
northern leach field (Figure 5-2). These spots were over-excavated, packaged into SuperSacks® and
transported to the former Co-60 Field for storage. The over-excavated soil was discretely sampled
and analyzed for STLC Hg and TCLP Hg.

3.2.5 Other Miscellaneous Debris/Waste

PPE worn during sampling activities was bagged and added to Lift Liners®. Equipment
decontamination water generated during excavation and sampling activities was added as a dust
suppressant to the DSS 6 waste as it was being packaged. No decontamination water remains on site.

VCP and Orangeburg pipes were excavated and packaged into Lift Liners® with other leach
field waste.
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3.3 Waste Sampling

3.3.1 General

Waste characterization sampling was conducted concurrently with waste/material excavation
and loading activities. Sampling staff collected one eight-ounce sample in a glass jar from each Lift
Liner® prior to package closure. In addition, screening samples were also collected from each
package for on-site Ra-226 and Hg analyses.

Composite samples were labeled, transported and stored in the LEHR on-site laboratory for
off-site chemical and radiological analyses. Sampling staff collected composite samples on site to
represent 100-cu yd increments of waste.

At a minimum, one sample and one field duplicate were collected from each of the DSSs 3
and 6 structures per 100 cu yd of waste to fulfill the 10% quality assurance/quality control (QA/QC)
requirement. Sampling frequencies and parameters were selected to obtain data required to meet the
waste acceptance criteria for Envirocare and the Nevada Test Site disposal facilities.

All samples were analyzed for the radiological, chemical and disposal suites shown in
Table 3-2, including STLC and TCLP for Hg. Samples collected from DSS 3 began with sample
CWD3C001 and samples collected from DSS 6 began with sample CWD6C003.

3.3.2 Volatile Organic Compounds

Ten percent of the waste packages were sampled for volatile organic compound (VOC)
analysis by US EPA Method 5035. Waste packages sampled for VOC analysis were those exhibiting
odors, staining or other signs of chemical release. Lacking these characteristics, VOC samples were
collected in waste associated with the highest Hg concentrations based on screening data. Discrete
VOC samples were collected using plug-core samplers, provided by the off-site laboratory, according
to US EPA Method 5035. The sample containers were labeled and shipped to the laboratory under
chain-of-custody.

3.3.3 Referenced Procedures and Documents

Sample collection, handling, packaging, storage and shipping were conducted according to
procedures described in the following documents and LEHR SOPs (WA, 2001b):

Work Plan (WA, 2002);

Radiological Protection Plan (RPP) (WA, 1999);
QAPP (WA, 2000a);

SOP 1.1, Chain-of-Custody;

SOP 2.1, Sample Handling, Packaging and Shipping;
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SOP 6.1, Sampling Equipment and Well Material Decontamination;
SOP 17.1, Sample Labeling;

SOP 17.2, Sample Numbering;

SOP 18.1, Field QC Sampling;

SOP 19.1, On-Site Sample Storage; and,

SOP 20.1, Sample Containers, Preservation and Holding Times.

Samples for VOC analysis were collected using separate containers supplied by the off-site
laboratory. The sample containers were labeled and shipped to the laboratory for VOC analysis
according to US EPA Method 5035 (Table 3-2).

3.3.4 Quality Assurance/Quality Control Samples

Duplicate (split) samples were collected at a rate of 10%, with at least one duplicate sample
collected per structure (Table 3-1). Sampling frequencies and parameters are in accordance with
existing agreements with disposal facilities. Duplicate sample locations are listed in Table 3-1.

One equipment rinseate sample was collected following completion of the sampling
campaign to validate that the equipment was properly decontaminated and not cross-contaminating
samples. The rinseate sample is identified in Table 3-1.

One soil QC blank was collected for each DSS area to determine if the soil matrix was
contaminated with VOCs during sample collection or shipment. The soil QC blank preparation
procedure is described in SOP 3.1, Surface and Shallow Subsurface Soil Sampling (WA, 2001b).
The soil QC blank is identified in Table 3-1.

Three trip blanks prepared by the outside analytic laboratory were sent with each cooler

containing samples for VOC analysis to evaluate whether VOCs were not introduced into the sample
matrix during transportation and handling. The trip blanks are identified in Table 3-1.
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Table 3-1. Domestic Septic Systems 3 and 6 Removal Actions Material/Waste Sampling and Analysis Protocols
Item LEHR Package Area Description Volume Storage Sample ID Sample Strategy Completed Preliminary
Package Type (cu yd) Location Analysis Designation
1 N/A N/A DSS 3 DB Sediment 0.04 N/A CWD3C001 Discrete RS, CS N/A
2 N/A N/A DSS 3 DB Sediment 0.04 N/A CWD3C002 Discrete RS, CS N/A
LEHR1694 Lift Liner® DSS 3 DB Concrete 8.5 EDPs CwWD3C003* Composite RS, CS HW
QC Soil Blank CWD3C004° STLC Hg, TCLP
Hg, TCLP Zn
4 LEHR1695 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
5 LEHR1696 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
6 LEHR1697 Lift Liner® DSS 3 Leach Line 85 EDPs CWD3C009 Composite STLC Hg, TCLP HW
CWD3C010 Composite Hg
DS
7 LEHR1698 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C009 Composite STLC Hg, TCLP HW
CWD3C010 Composite Hg
DS
8 LEHR1699 Lift Liner® DSS 3 Leach Line 85 EDPs CWD3C005 Discrete VOCs HW
CWD3C010 Composite DS
9 LEHR1700 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
10 LEHR1701 Lift Liner® DSS 3 Hot Spot 85 EDPs CwD3C008 Discrete STLC Hg, TCLP MW
CWD3C010 Composite Hg
DS
11 LEHR1702 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
12 LEHR1703 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C006 Discrete DS HW
CWwD3C010 Composite Hg
DS
13 LEHR1704 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
14 LEHR1705 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C007 Discrete VOCs HW
CWD3C009 Discrete STLC Hg, TCLP
CWD3C010 Composite Hg
DS
15 LEHR1706 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
16 LEHR1707 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
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Table 3-1. Domestic Septic Systems 3 and 6 Removal Actions Material/\Waste Sampling and Analysis Protocols (continued)
Item LEHR Package Area Description Volume Storage Sample ID Sample Strategy Completed Preliminary
Package Type (cu yd) Location Analysis Designation
17 LEHR1708 Lift Liner® DSS 3 Leach Line 8.5 EDPs CwD3C009 Composite STLC Hg, TCLP HW
CWD3C010 Composite Hg
DS
18 LEHR1709 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
19 LEHR1710 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
20 LEHR1711 Lift Liner® DSS 3 Leach Line 8.5 EDPs CWD3C010 Composite DS HW
21 LEHR1712 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006* Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
22 LEHR1713 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006*° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
23 LEHR1714 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
24 LEHR1715 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006* Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
25 LEHR1716 SuperSack® DSS 6 Hot Spot 1 Co-60 Field CwWD6C008 Composite STLC Hg, TCLP MW
Hg
26 LEHR1717 SuperSack® DSS 6 Hot Spot 1 Co-60 Field CwWD6C008 Composite STLC Hg, TCLP MW
Hg
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Table 3-1. Domestic Septic Systems 3 and 6 Removal Actions Material/\Waste Sampling and Analysis Protocols (continued)
Item LEHR Package Area Description Volume Storage Sample ID Sample Strategy Completed Preliminary
Package Type (cu yd) Location Analysis Designation
27 LEHR1718 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
28 LEHR1719 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
29 LEHR1720 Lift Liner® DSS 6 Leach Line 8.5 EDPs CwWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
30 LEHR1721 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
31 LEHR1722 SuperSack® DSS 6 Hot Spot 1 Co-60 Field CWD6C008 Composite STLC Hg, TCLP MW
Hg
32 LEHR1723 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs

JADOEM007\534\DSS 3 & 6 RAR\Tables\Table 3-1.doc WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 3

LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 4 of 7
Table 3-1. Domestic Septic Systems 3 and 6 Removal Actions Material/\Waste Sampling and Analysis Protocols (continued)
Item LEHR Package Area Description Volume Storage Sample ID Sample Strategy Completed Preliminary
Package Type (cu yd) Location Analysis Designation
33 LEHR1724 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
34 LEHR1725 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
35 LEHR1726 Lift Liner® DSS 6 Leach Line 8.5 EDPs CwWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
36 LEHR1727 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
37 LEHR1728 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006* Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
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Table 3-1. Domestic Septic Systems 3 and 6 Removal Actions Material/\Waste Sampling and Analysis Protocols (continued)
Item LEHR Package Area Description Volume Storage Sample ID Sample Strategy Completed Preliminary
Package Type (cu yd) Location Analysis Designation
38 LEHR1729 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
39 LEHR1730 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
40 LEHR1731 Lift Liner® DSS 6 Leach Line 8.5 EDPs CwWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
41 LEHR1732 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
42 LEHR1733 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006* Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
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Table 3-1. Domestic Septic Systems 3 and 6 Removal Actions Material/\Waste Sampling and Analysis Protocols (continued)
Item LEHR Package Area Description Volume Storage Sample ID Sample Strategy Completed Preliminary
Package Type (cu yd) Location Analysis Designation
43 LEHR1734 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
44 LEHR1735 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006° Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
45 LEHR1736 Lift Liner® DSS 6 Leach Line 8.5 EDPs CwWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
46 LEHR1737 Lift Liner® DSS 6 Leach Line 8.5 EDPs CWD6C003 Composite RS, CS, DS HW
CWD6C004 Composite RS, CS, DS
CWD6C005* Discrete VOCs
CWD6C006°? Discrete VOCs
QC Soil Blank CWD6C007° Discrete VOCs
47 N/A N/A DSS 6 Sampling N/A N/A WSD3C002" Discrete RS, CS NH
Equipment
Rinseate
48 N/A N/A DSS6 VOC Trip Blank N/A N/A Trip Blank? Discrete VOCs NH
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Table 3-1.

Domestic Septic Systems 3 and 6 Removal Actions Material/\Waste Sampling and Analysis Protocols (continued)

Notes

a

1

duplicate samples
Sample equipment was decontaminated between 200-cu yd segments. One equipment rinseate sample was collected following the completion of the sampling campaign to validate that the equipment was

properly decontaminated and not cross-contaminating samples. The rinseate sample is identified in Table 3-1. No waste is associated with this sample ID.

4

Abbreviations

Co-60

former Cobalt-60 Field

chemical disposal suite (Table 3-2)
cubic yard(s)

distribution box

disposal suite (Table 3-2)
domestic septic system

Eastern Dog Pens

high-density polyethylene
mercury

hazardous waste

identification (number)

liter

low-level waste

mixed waste

not applicable

non-hazardous waste

point

quality control

radiological suite (Table 3-2)
soluble threshold limit concentration
toxicity characteristic leaching procedure
volatile organic compound

zinc
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Three trip blanks prepared by General Engineering Laboratories were sent with each sample cooler to confirm that VOCs were not introduced into the sample matrix during transportation and handling. The
trip blanks associated with each cooler were assigned unique identification numbers and entered as samples in the log book.

One soil QC blank was collected to determine if the soil matrix was contaminated during sample collection or shipment. The soil QC blank preparation procedure is described in Standard Operating
Procedure 3.1, Surface and Shallow Subsurface Soil Sampling.

Matrix spike and a duplicate were collected as part of the VOC analysis.
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Table 3-2. Analytical Methods and Detection Limits for Domestic Septic Systems 3 and 6 Removal

Actions Material/Waste

Sample Suite Analysis Required Detection Limit
(pCi/g for radionuclides,
mg/kg for metals/general chemistry,
pg/kg for organics)
Radiological Gross Alpha/Beta (EPA 900.0) 1
Gamma Emitters (Lab SOP)
Actinium-228 (Lab SOP) 0.1
Bismuth-212 (Lab SOP) 0.1
Bismuth-214 (Lab SOP) 0.1
Cesium-137 (Lab SOP) 0.01
Cobalt-60 (Lab SOP) 0.005
Lead-210 (Lab SOP) 0.5
Lead-212 (Lab SOP) 0.1
Lead-214 (Lab SOP) 0.1
Potasium-40 (Lab SOP) 1
Radium-223 (Lab SOP) 2
Radium-228 (Lab SOP) 0.1
Thalium-208 (Lab SOP) 0.05
Thorium-234 (Lab SOP) 0.5
Radium-226 (Lab SOP) 0.1
Strontium-90 (EPA 905.0) 0.05
Americium-241 (Lab SOP) 0.01
Plutonium-241 (Lab SOP) 0.5

Uranium-233/234, 235, 238 (Lab SOP)

Thorium-228, 230, 232 (Lab SOP)
Tritium (EPA 906.0)
Carbon-14 (Lab SOP)

0.025, 0.01, 0.025, respectively
0.1, 0.05, 0.05, respectively
1
0.1

Chemical

VOCs (SW-846 8260)
SVOCs (SW-846 8270)
Pest/PCBs (SW-846 8081)

Title 22 Metals (SW-846 6010/7471)

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium (Total)
Cobalt
Copper

Iron

Lead
Manganese
Mercury
Molybdenum

As specified in method
As specified in method
As specified in method

0.5
2
40
1
0.25

10
0.25
20
0.3

0.1
0.1
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Table 3-2. Analytical Methods and Detection Limits for Domestic Septic Systems 3 and 6 Removal
Actions Material/Waste (continued)
Sample Suite Analysis Required Detection Limit
(pCi/g for radionuclides,
mg/kg for metals/general chemistry,
Hg/kg for organics)
Chemicals (continued) Nickel 1
Selenium 1
Silver 0.1
Thallium 0.5
Vanadium 1
Zinc 4
Chromium (V1) (SW-846 3060A/7196) 0.05
Nitrate (SW-846 300.0) 1
VOC TCLP (SW-846 8260/1311) As specified in method
Chromium and Nickel (SW-846 6010/1311) 10
Chromium and Nickel (SW-846 6010/CA STLC) 10
Disposal Reactive Cyanide (SW-846 7.3.3.2) 0.02
Reactive Sulfide (SW-846 7.3.4.2) 0.02

Paint Filter Test (SW-846 9095)

pH (SW-846 9045)

Herbicides (SW-846 8151)
Ignitability (SW-846 1020A or 1010)

Not applicable
0.01 (pH unit)
2.0
Not applicable

Abbreviations
CA
CS

DS
Ed.
EPA
mg/kg
PCBs
pCilg
Pest
RS
SOP
SvoC
STLC
TCLP
VOC

Ho/kg
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California

chemical suite

disposal suite

edition

United States Environmental Protection Agency
milligrams per kilogram

polychlorinated biphenyls

picoCuries per gram

pesticides

radiological suite

standard operating procedure

semi-volatile organic compound

Soluble Threshold Limit Concentration
Toxicity Characteristic Leaching Procedure
volatile organic compound

micrograms per kilogram
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4. HEALTH AND SAFETY ACTIVITIES

Health and safety activities for the DSSs 3 and 6 RAs were addressed in the Work Plan
(WA, 2002). The Work Plan incorporated the following LEHR H&S documents:

e Integrated Safety Management System Description (WA, 2000b);
e PHSP (WA, 2001a);
e  Health and Safety Procedures (HSPs) (WA, 2000c);
e  SOPs (WA, 2001b);
e  Contingency Plan and General Emergency Response Procedures (WA, 2000d);
e  As-Low-As-Reasonably-Achievable (ALARA) Program (WA, 2001c); and,
e RPP (WA, 1999).
The H&S program implemented during the DSSs 3 and 6 RAs met the requirements of

29 CFR 1910.120, Hazardous Waste Operations and Emergency Response and 10 CFR 835,
Occupational Radiation Protection.

4.1 Hazard Analysis

Hazards associated with field activities were identified and evaluated using the activity
hazard analysis (AHA) process. The hazard identification and evaluation were documented for each
task in Appendix D of the Work Plan (WA, 2002). The tasks analyzed included:

e  Waste Container Loading and Transport;

e  Soil Excavation in Areas with Underground Utilities;
e  Equipment Operation under Overhead Lines;

e  Equipment Fueling Operations;

e  Fence Installation;

e  Asphalt Removal,

e  Waste/Soil Excavation;

e Heavy Equipment Operation;

e  Demolition of the DSS 3 Concrete DB,;
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e  Piping Removal;

e  Sampling;

e  Stockpile Management;

e  Backfill and Compaction; and,

. Site Restoration.

The controls developed in the Work Plan were followed during the RA. An additional AHA
was developed for sampling soil from the excavations using a manlift, as this activity was not
anticipated in the Work Plan.

4.1.1 Identified Potential Chemical and Particulate Exposure

The following DSSs 3 and 6 RA activities presented potential for chemical and particulate
exposure to workers through contact, ingestion and inhalation:

e Soil, gravel, piping and concrete removal;
e  Concrete demolition; and,

e  Soil sampling.

Low levels of Hg were present in the DSSs 3 and 6 areas. Airborne Hg concentrations were
obtained during the previous RAs and indicated that the exposure levels were significantly below
Occupational Safety and Health Administration (OSHA) permissible exposure limits (PELS).
Therefore, no respiratory protection was required. Respirable dust was identified as a potential
hazard during all soil handling, concrete demolition, waste removal, packaging and sampling
activities.

4.1.2 ldentified Potential Radiological Exposure

Radionuclides at DSS 6 were present at concentrations equivalent to the site background and
were therefore not considered of occupational concern. At DSS 3, Ra-226 and Sr-90 were present at
concentrations above site background; however, based on air monitoring conducted during soil
sampling activities in 2001, radiation exposure was not considered to be of concern (WA, 2002).
Any potential exposure through contact, ingestion and inhalation was associated with soil, gravel,
piping and concrete removal/demolition, waste removal, packaging and sampling activities.
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4.2 Hazard Monitoring

4.2.1 Air Monitoring

Radiological air monitoring was conducted according to HSP 14.1, Airborne Radioactivity
Monitoring.  All air monitoring equipment was maintained and calibrated according to
manufacturer’s recommendations; SOP 25.1, Radiological Surveys and Instrumentation; and HSP 14,
Airborne Radioactivity Monitoring. Air monitoring for nuisance dust exposure was conducted daily
until collected data were sufficient to predict exposures to airborne contaminants during the activity
being monitored. Any time activities were modified, dust monitoring was resumed and continued
until sufficient data were collected to characterize the new activity. The results never exceeded the
action limit, which was half of the OSHA PEL.

4.2.1.1 Nuisance Dust

During excavation and sampling activities, real-time continuous airborne dust monitoring
was conducted using a hand-held monitoring device (e.g., DataRAM). Air monitoring for nuisance
dust exposure was conducted during earth-moving activities and on truck routes. The monitoring
was conducted daily during the month of May during excavation activities and on haul routes. The
monitoring continued until sufficient data were collected to characterize potential dust exposure and
was discontinued at the beginning of June. Monitoring was resumed when a change in activities
created potentially different conditions than those previously monitored, such as loading of material
into containers. During the entire RA, the airborne dust levels remained below the action limits set in
Section 6 of the PHSP and never required PPE modifications.

4.2.1.2 Airborne Radioactivity

General area radiological air monitoring was performed during DSS 3 RA activities on
May 14 and May 22 to confirm that there was no potential exposure to airborne radioactive
contaminants above 10% of the derived air concentrations (DACs) listed in 10 CFR 835, Appendix
A. The air monitoring locations were established in areas having the highest potential for generating
airborne radioactive contaminants. The air samples indicated that all airborne radionuclide
concentrations were well below 10% of the respective DACs.

4.3 Radiological Monitoring

During the DSS 3 RA, exposure to radionuclides was evaluated and controlled by the
radiological control technicians (RCTs) according to LEHR SOPs and HSPs established as part of
the RPP. Gross alpha, gross beta, and gross gamma readings were collected by RCTs using field
procedures/analyses (e.g., Geiger-Mueller probe, scintillation detector) and utilized as indicators of
radionuclides above background levels that may pose an occupational hazard. The dosage limits for
radiation exposure listed in Table 1 of HSP 15.1, External Radiation Exposure Control, were not
exceeded at any time during the RA.
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The applicable ALARA procedures and principles presented in the ALARA Program were
followed while conducting the RA.

4.3.1 Physiological Monitoring

The RA was conducted during May, June and July 2002 when maximum temperatures in
Davis are typically between 90 and 110 degrees Fahrenheit (°F). Wearing PPE in this elevated
temperature range can put workers at risk of heat stress. All workers had medical clearance prior to
working on site and there was an acclimation period of one to three days for most workers. Daily
measurements of weather conditions using a Wet-Bulb-Globe-Temperature instrument were
collected, and working conditions were evaluated to minimize heat stress. Based on weather
conditions and the PPE used, a work regime was established each day in accordance with Section 5
of the PHSP and HSP 3.1, Working in Hot Environments.

Heat stress prevention included the following mitigation measures: review of signs and
symptoms of heat stress in daily TSMs, required proper rest prior to work, scheduled breaks,
provision of sports drinks and water for field staff to ensure appropriate fluid intake, use of a shaded
rest area for short breaks while wearing PPE, use of portable shade tarps, and rotation of heavy work
tasks. The physiological monitoring included body temperature and heart rate measurements, and
visual observations of workers as discussed in Section 5 of the PHSP and HSP 3.1, Working in Hot
Environments. During extremely hot days (i.e., temperatures in excess of 100°F), work hours were
adjusted to start at 5 A.M. to minimize work during the hottest hours.

4.3.2 Noise Monitoring

Based on noise monitoring conducted during prior RAs for the same activity, hearing
protection was required and worn by all field staff in the vicinity of drilling and concrete demolition
activities. Noise levels above 85 decibels were not encountered during any other RA activities, and
consequently hearing protection was not required. Hearing protection was available to workers who
chose to use it.

4.4 Hazard Controls

The following control measures were implemented during the DSSs 3 and 6 RAS, as
discussed in the RA Work Plan (WA, 2002):

PPE;

Hazardous Work Permit;

Boundaries, including temporary fencing;
Decontamination Procedures;

Training;

e  Buddy System;
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e  Engineering Controls;
o  Safety Equipment; and,
e Spill Containment.

4.4.1 Engineering Controls

Engineering controls were the preferred method to reduce potential airborne radioactivity and
chemical exposure, and were utilized in lieu of respiratory protection. Dust suppression with water
spray was used to reduce potential exposure to respirable dust and other soil contaminants. Water
spray was applied during excavation activities and used to wet traffic routes.

Extension tools and mechanical equipment were used wherever possible to reduce the
potential for internal and external radiological exposure to ALARA levels. Applicable ALARA
principles were discussed with workers during on-the-job training.

During the DSSs 3 and 6 RAs, engineering controls were implemented to eliminate the need
for PPE. The backhoe was positioned outside of the contamination zone, allowing the backhoe
operator and sample technicians to work without the use of PPE, minimizing potential for heat stress-
related injuries.

4.4.2 Personal Protective Equipment

At the beginning of the DSSs 3 and 6 RAs, contact with chemical and radioactive
contamination was controlled by the use of modified level D PPE (Tyvek coveralls, gloves, booties,
safety glasses and hard hats). This PPE ensemble was used between May 6 and June 11, 2002.

On June 12, 2002, in response to a suggestion from an equipment operator, the cab of the
backhoe excavating contaminated soil from the DSS 3 was placed outside of the controlled
contamination area, such that only the arm and bucket of the backhoe entered the controlled
contamination area. This placed the operator in a clean area outside the contamination zone,
eliminating potential contact with contamination and allowing a downgrade of the PPE to unmodified
level D (work clothes).

The elimination of Tyvek coveralls, gloves and booties minimized the potential for heat
stress-related injuries, resulted in increased productivity and minimized the amount of waste
generated by discarded PPE. Proper personal hygiene (e.g., washing hands and face) continued to be
implemented.
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4.4.3 Communication

To ensure good communication during operation of construction equipment, two-way radios
were provided for use between equipment operators and spotters. All ground-based workers in the
vicinity of heavy equipment wore high-visibility vests to help the operator locate them quickly. The
equipment was checked daily to ensure the proper operation of back-up warning alarms that could be
heard by all nearby workers.

4.4.4 Injuries

During the RA, no significant or recordable injuries occurred and no reportable DOE
incidents took place.

4.5 Conclusion

Based on the H&S controls and engineering modifications implemented during the RAs, PPE
upgrades were not required. In fact, a PPE downgrade occurred during the DSS 3 RA. General area
dust and radiological monitoring indicated that workers were not exposed to any form of chemical or
radiological contamination. By extrapolation, other on-site personnel, off-site neighbors, and off-site
receptors were not exposed to any contaminants during the DSSs 3 and 6 RAs.
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5. SAMPLING ACTIVITIES AND ANALYTICAL RESULTS

This section describes sampling activities and presents the analytical results for the DSSs 3
and 6 RAs. DSSs 3 and 6 sampling activities began on May 2, 2002 and were completed on June 24,
2002. Sampling was conducted according to the Work Plan and applicable project documents.
Deviations from or modifications to the Work Plan that resulted from field conditions are discussed
with the related sampling activities and analytical results.

A grid coordinate system was established in each RA area as the horizontal coordinate
reference system for marking and locating samples in the field (Figures 5-1 and 5-2). The origin of
the grid system was located at the southwest corner of each DSS area. The north-south gridlines
were labeled with an “N” and numerically increased from “0” to “30” ft and “0” to “105” ft for
DSSs 3 and 6, respectively. Similarly, the east-west gridlines were labeled with an “E” and increased
from west to east from “0” to “60” and “0” to “15” for DSSs 3 and 6, respectively. For example,
E10N25 identified a location that was 10 ft east and 25 ft north of the origin.

5.1 Excavation Screening Sampling

Following the waste removal described in Section 2, soil samples were collected from the
DSSs 3 and 6 excavations and analyzed to help guide removal activities and determine whether the
SC for the driver COCs were attained. SC represent the higher value of background or the RBAS for
each COC. Samples were collected from the sidewalls and bottoms of the excavation and analyzed
for the driver COCs. The driver COCs for the DSS 3 RA were Ra-226 and Hg, and the sole driver
for the DSS 6 RA was Hg. DSSs 3 and 6 screening samples were analyzed for Hg by cold-vapor
atomic absorption according to US EPA SW-846 (Method 7471). DSS 3 screening samples were
also analyzed for Ra-226 according to SOP 10.4, Radium-226 Analysis by Gamma Spectrometer
(WA, 2001b).

The screening analytical results were compared to the SC defined in the Work Plan:
e  0.75 picoCuries per gram (pCi/g) for Ra-226 at DSS 3 (background);

e 6.8 milligrams per kilogram (mg/kg) for Hg at DSS 3 (area-specific RBAS for
10° risk); and,

e 8.3 mg/kg for Hg at DSS 6 (area-specific RBAS for 10° risk).
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5.1.1 Sampling

The sources of contamination at DSSs 3 and 6 are known. Consequently, the excavation
screening sample design was conservatively biased to identify residual contamination. The
excavation screening samples were collected at five-ft lateral intervals from the excavation floors
beneath the former locations of the leach trenches and effluent lines. Screening samples were also
collected at five-ft intervals along trench excavation sidewalls at depths that exceeded the bottoms of
the perforated leach lines. Figures 5-1 and 5-2 show the excavation areas and screening sample
locations for DSSs 3 and 6, respectively.

5.1.2 Analytical Results

A total of 48 screening samples (including six field duplicates) were collected from the
DSS 3 area and analyzed for Ra-226. Sixty-three samples (including nine field duplicates) were
collected and analyzed for Hg. A total of 111 samples (including 10 field duplicates) were collected
from the DSS 6 excavation and analyzed for Hg (Figure 5-2). At DSS 3, none of the results were
above the Ra-226 SC (0.75 pCi/g) and one was above the Hg SC (6.8 mg/kg) (Table 5-1). At DSS 6,
five samples at three locations exceeded the Hg SC (8.3 mg/kg) (Table 5-2).

Additional excavation was conducted in the DSSs 3 and 6 areas where the Hg concentrations
exceeded their area-specific RBAS. Subsequent sampling in these areas confirmed that Hg
concentrations were below the SC (Tables 5-1 and 5-2).

5.2 Confirmation Sampling

The excavation screening sample data for DSSs 3 and 6 were presented to the RPMs on
June 18, 2002 as part of the Phase | Data Evaluation. Based on the screening sample data, the RPMs
concurred with collection of the recommended confirmation samples. Both random-based and
discretionary hot-spot confirmation samples were collected to ensure attainment of RA goals using a
statistically-based sampling design. The statistical approach used to determine the required number
of confirmation samples and the sampling grid size was selected according to US EPA guidance
(US EPA, 1994). The DSSs 3 and 6 confirmation samples were collected between June 19 and
June 24, 2002.

5.2.1 Sampling

At DSS 3, a total of 37 confirmation samples and 5 field duplicates, SSD3C024 through
SSD3C066 (excluding SSD3C027, SSD3C035 and SSD3C037, [see below]), were collected between
3.6 and 12.5 ft bgs. The DSS 3 confirmation sampling consisted of 30 soil samples (including three
field duplicates) that were collected at grid locations determined by the Noether calculation
(a random-start grid sampling approach). DSSs 3 and 6 COCs comprising the confirmation sampling
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suite were determined by the COC screening process presented as Appendix E in the Work Plan.
The DSS 3 random-start grid samples were analyzed for cadmium, copper, lead, Hg, chromium,
silver, cesium-137 (Cs-137), lead-210 (Pb-210), Ra-226, Sr-90, formaldehyde, alpha and gamma
chlordane, heptachlor epoxide, hexavalent chromium, and nitrate. At the request of the RPMs, six
discretionary samples and one field duplicate sample (SSD3C028 to SSD3C034) were collected from
the DSS 3 excavation and analyzed for SVOCs and VOCs. The DSS 3 confirmation sample
locations are shown on Figure 5-3.

Three tank contents samples (including one field duplicate), SSD3C024 through SSD3C026,
were also collected from the bottom of DST 3. The samples were collected from the northern and
southern ends of the tank through the tank hatches. A concrete sample was collected from the DST 3
tank bottom using a concrete coring device. At the request of the RPMs, an additional sample was
collected beneath the effluent line leading from DST 3 to the DSS 3 DB. This sample, sample
SSD3C036, was collected beneath the first pipe joint encountered north of the DSS 3 DB (Figure
5-3). All of these samples were analyzed for a full suite of constituents including radionuclides,
SVOCs, VOCs, pesticides, polychlorinated biphenyls (PCBs), metals, nitrate, hexavalent chromium,
and the waste extraction test (WET) and TCLP analyses for Hg. Samples SSD3C027 and SSD3C035
were VOC trip blanks. Sample SSD3C037 was not collected. Therefore, these three samples were
not discussed within the text or included in Appendix B.

At DSS 6, a total of 30 confirmation samples and three field duplicates, samples SSD6C017
through SSD6C049, were collected between 3.7 and 7 ft bgs. The DSS 6 confirmation sampling
consisted of 26 soil samples (including 3 field duplicates) that were collected at grid locations
determined by the Noether calculation. The DSS 6 random-start grid samples were analyzed for
barium, copper, Hg and hexavalent chromium. At the request of the RPMs, seven discretionary
samples were also collected from the DSS 6 excavation. Three of the discretionary samples,
SSD6C044, SSD6C047 and SSD6C048 were analyzed for SVOCs, VOCs and Hg; three samples,
SSD6C043, SSD6C045, and SSD6C046 were analyzed for SVOCs and VOCs only; and one sample
SSD6C049 was analyzed for Hg only. The DSS 6 confirmation sample locations are shown on
Figure 5-4.

At DSS 6, confirmation samples SSD6C022 and SSD6C035 were collected at locations
differing from those specified in the Work Plan, which assumed that the soil directly north and south
of DST 6 would remain in place. However, this soil was removed during the RA. Therefore,
samples SSD6C022 and SS6C035 were collected from the trench floor, not the excavation sidewalls.
Two additional samples, SSD6C028 and SSD6C042 (Figure 5-4), were collected from the northern
portion of the excavation because the excavation extended beyond the boundaries originally
estimated in the Work Plan.

At the request of the RPMs, all of the confirmation sample with total Hg concentrations
exceeding 10 times the STLC value or 20 times the TCLP were analyzed for Hg by WET and/or
TCLP analytical procedures. The Hg WET and TCLP results are summarized in Table 5-4 and are
discussed below in Sections 5.2.2.2 and 5.2.3.
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5.2.2 Domestic Septic System 3 Analytical Results

Table 5-3 summarizes the detected analytes for the DSS 3 confirmation sampling. The
complete set of confirmation sample analytical results are presented in Appendix B. All of the
SVOC and VOC soil sample results were below the detection limits. The analytical results for the
DSS 3 RA confirmation soil samples are discussed below in Sections 5.2.2.1 through 5.2.2.4, and
those for the DST 3 sediment and concrete samples are discussed in Sections 5.2.2.5.

5.2.2.1 General Chemistry

Notable results of the DSS 3 RA confirmation soil sample general chemistry analyses
include:

e The maximum reported nitrate concentration, 106 mg/kg, was detected in
sample SSD3C049, which was collected 12.5 ft bgs beneath the first points of
perforation on the DSS 3 leach line. The six samples with the highest nitrate
concentrations (45.2 to 106 mg/kg) were collected from the trench floor beneath
the former location of the leach line at depths ranging from 11 to 13 ft bgs.

e The maximum reported hexavalent chromium concentration was detected in
sample SSD3C046, collected 6 ft bgs from the leach trench’s northern sidewall.
Three of the four highest concentrations were detected in soil samples collected
from the leach trench’s northern sidewall.

e  The maximum reported formaldehyde concentration, 2.2 mg/kg, was detected in
sample SSD3CO055, which was collected 12 ft bgs on the leach trench floor. Six
of the seven maximum reported formaldehyde concentrations (1.1 to 2.2 mg/kg)
were detected in soil samples collected 10 to 13 ft bgs.

5.2.2.2 Metals

Notable results of the DSS 3 RA confirmation soil sample metals analyses include:

e  The maximum reported cadmium concentration, 0.15 mg/kg, was detected in
samples SSD3C058 and SSD3C059. Both samples were collected from the
western end of the leach trench’s southern sidewall.

e  The maximum detected total chromium concentration, 174 mg/kg, was detected
in sample SSD3C047. Sample SSD3C047 was collected 5.9 ft bgs, from the
northern sidewall of the leach trench. The ten highest chromium concentrations
(131 to 174 mg/kg) were detected in soil samples collected from the excavation
sidewalls at depths ranging from 5 to 6 ft bgs.

e The maximum reported copper concentration, 48.9 mg/kg, was detected in
sample SSD3C040, collected 6 ft bgs beneath the former location of the DB
effluent lines. No copper concentration trend with depth was observed.

e The maximum reported lead concentration, 7.8 mg/kg, was detected in
sample SSD3C050. This sample was collected 12.5 ft bgs, from the DSS 3

JADOE\A007\534\DSS 3 & 6 RAR\_Text\0925RAConf.doc WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 5
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 5-5 of 5-12

5.2.2.3 Pesticides

leach trench floor. Five of the six maximum reported lead concentrations (7.1 to
7.8 mg/kg) were detected in soil samples collected nine ft bgs or greater.

The maximum reported Hg concentration, 4.4 mg/kg, was detected in
sample SSD3C066, collected 5.2 ft bgs on the leach trench’s south sidewall.
The seven highest Hg concentrations (2.4 to 4.4 mg/kg) were detected in soil
samples collected 5 to 6 ft bgs. All of the Hg WET and TCLP results (Table 5-
4) were well below the hazardous waste limit of 0.2 milligrams per liter (mg/l).

Silver was reported above the detection limit in only 5 of 27 samples. The
maximum reported silver concentration, 2.4 mg/kg, was detected in
sample SSD3C053, collected 10.5 ft bgs from the leach trench floor.

Notable results of the DSS 3 RA confirmation soil sample pesticide analyses include:

The maximum reported alpha- and gamma-chlordane concentrations, 161 and
294 micrograms per kilogram (pg/kg), respectively, were detected in
sample SSD3C047DL. This sample was collected 5.9 ft bgs from the leach
trench’s northern sidewall. The nine highest alpha and gamma chlordane
concentrations were detected in samples collected between five and six ft bgs.

Heptachlor epoxide was detected in only 1 of 27 soil samples. The maximum
reported heptachlor epoxide concentration, 4 ug/kg, was detected in
sample SSD3C061, collected 5.2 ft bgs, from the leach trench’s southern
sidewall.

5.2.2.4 Radionuclides

Notable results of the DSS 3 RA confirmation soil sample radionuclide analyses include:

Cs-137 was measured above the detection limit in only 2 of 27 samples. The
maximum reported Cs-137 concentration, 0.0139 pCi/g, was detected in sample
SSD3C036. This sample was a discretionary sample collected 5.5 ft bgs,
beneath the effluent line between DST 3 and the DSS 3 DB. Sample SSD3C036
was collected under the first pipe joint north of the DB.

Pb-210 was detected in only 5 of 27 soil samples. The maximum reported
Pb-210 concentration, 0.961 pCi/g, was detected in sample SSD3C038. This
sample was collected beneath the former locations of the DB effluent lines.

Ra-226 was detected within the site background range in all 27 confirmation soil
samples. The maximum reported Ra-226 concentration, 0.598 pCi/g, was
detected in sample SSD3C050. This sample was collected 12 ft bgs from the
leach trench floor. There was little variation in the Ra-226 concentrations
detected in soil at DSS 3, which ranged from 0.37 to 0.598 pCi/g. There was no
Ra-226 concentration trend with depth.
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Sr-90 was detected in 19 of 27 samples. The maximum reported Sr-90
concentration, 1.6 pCi/g, was detected in sample SSD3C056. Sample
SSD3C056 was collected 13 ft bgs from the leach trench floor. The five highest
Sr-90 concentrations (0.597 to 1.6 pCi/g) were detected in samples collected
between 10 and 13 ft bgs.

5.2.2.5 Domestic Septic Tank 3

As discussed in Section 5.2.1, two tank contents samples and one field duplicate, SSD3C024
through SSD3C026, were collected from the bottom of DST 3. Notable results of the analyses of
these samples include:

All of the SVOC and VOC results were below their respective detection limits.

Hg, molybdenum, hexavalent chromium, silver and Cs-137 were the only
analytes detected above the lowest site soil background values.

The 3.2 and 1.1 mg/kg Hg concentrations reported in the tank contents exceeded
the lowest site soil background value of 0.248 mg/kg and the DSS 3
area-specific Hg RBAS of 1.13 mg/kg.

The Cs-137 sediment concentrations, 0.0195 and 0.0108 pCi/g, were above the
lowest site soil background value of 0.00695 pCi/g, but below the lowest RBAS
of 0.1 pCi/g.

Silver was detected above the site soil background of 0.55 mg/kg in one
sediment sample at a concentration of 1.9 mg/kg.

Molybdenum tank contents concentrations, 0.74 and 0.63 mg/kg, exceeded the
site soil background concentration of 0.26 mg/kg.

Hexavalent chromium was detected at 0.124 mg/kg, above the site’s soil
background of 0.054 mg/kg, but below the lowest RBAS of 3.8 mg/kg.

Gamma-chlordane was detected above the detection limit, but below the lowest
RBAS, in one sediment sample at 47.8 pg/kg.

Arochlor-1254, at 225 pg/kg, was the only PCB detected.

A concrete sample was collected from the bottom of DST 3. Notable results from this

sample include:

All SVOCs and pesticides results were below their respective detection limits.

Molybdenum and thallium were the only analytes detected above the lowest site
soil background values.

Molybdenum was detected at 0.52 mg/kg above the soil background of
0.26 mg/Kkg.

Thallium was detected at 2.8 mg/kg above the soil background of 1.6 mg/kg.
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e  Acetone at 30.9 ug/kg was the only VOC detected in DST 3 concrete. The
acetone concentration detected in the concrete was well below the RBAS value
of 1,700 pg/kg.

5.2.3 Domestic Septic System 6 Analytical Results

Table 5-5 summarizes the DSS 6 confirmation sampling analytical results. The complete set
of confirmation sample analytical results are presented in Appendix B. Notable results of these
analyses include:

e All SVOC and VOC results were below detection limits.

e The maximum reported hexavalent chromium concentration was detected in
sample SSD6C023, collected 4.4 ft bgs from the excavation sidewall east of the
northeastern leach line’s former location. Five of six hexavalent chromium
detections were collected from the excavation’s eastern sidewall.

e The maximum reported copper and barium concentrations, 52.2 mg/kg and
290 mg/kg, respectively, were detected in soil sample SSD6C041. This sample
was collected 7 ft bgs, beneath the former location of the DSS 6 northeastern
leach line (Figure 5-4). In general, the trench floor samples had the highest
copper and barium concentrations.

e  The maximum reported Hg concentration, 8 mg/kg, was detected in soil sample
SSD6CO038, collected 7 ft bgs beneath the former location of the DSS 6
northeastern leach line. The second highest Hg concentration, 7 mg/kg, was
detected in soil sample SSD6C025. This sample was collected 4.4 ft bgs,
approximately 7 ft west of sample SSD6C038 (Figure5-4). The Hg
concentrations for discretionary samples SSD6C047 through SSD6C049 ranged
from 0.46 to 1.9 mg/kg. All of the Hg WET and TCLP results (Table 5-4) were
well below the hazardous waste limit of 0.2 mg/I.

5.3 Designated-Level Analysis—Data Gap Investigation

LEHR site preliminary DL analysis is typically conducted using the confirmation sample
data. However, to meet the Federal Facility Agreement September 30 milestone for submittal of this
report, DL samples were collected prior to RA activities. Conducting the preliminary DL analysis on
the investigation data rather than the confirmation sampling data is conservative because the
investigation samples were collected beneath the sources of contamination. Based on review of the
confirmation data, the DL boring locations selected prior to the RAs were near contaminant sources
and therefore were reasonable for determining the vertical profile of the DL COCs. The post-RA
confirmation sampling and DL sampling data were used to determine if vadose zone modeling was
warranted. Modeling was conducted for any constituent that was detected above background in the
confirmation and DL sample data sets. The confirmation and DL sample data sets were used to
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determine the appropriate contamination interval for modeling the distribution of constituents in the
subsurface.

The DSS 3 preliminary DL analysis (WA, 2002) identified thirteen COCs that require
additional evaluation: formaldehyde, hexavalent chromium, carbazole, arsenic, cadmium, chromium,
lead, Hg, molybdenum, nitrate, selenium, silver and Ra-226. The DSS 6 preliminary DL analysis
(WA, 2002) identified three COCs that require additional evaluation: hexavalent chromium, copper
and Hg. DL sampling was conducted prior to the RAs to collect additional vertical profile data for
each DL COC. The primary objective of the DL sampling and subsequent data evaluation was to
determine whether residual concentrations of specific constituents in soil could potentially impact
ground water. Therefore, samples were collected from depths anticipated to represent post-RA
residual concentrations. The DSSs 3 and 6 DL sampling depths were based on information collected
during the 2001 DSSI.

5.3.1 Sampling

One DL boring was drilled at the first point of perforation on the eastern DSS 3 leach line
(Figure 5-5). DL samples were collected at 1-ft vertical intervals between 13 and 17 ft bgs and
analyzed for Hg. DL samples were collected at 5-ft vertical intervals between 15 and 40 ft bgs and
analyzed for Ra-226, hexavalent chromium, nitrate, SVOCs and metals.

Borings were also drilled at the first points of perforation on the southeastern and
northeastern DSS 6 leach lines (Figure 5-6). At each boring, DL samples were collected at 1-ft
vertical intervals from 6 to 10 ft bgs and at 5-ft vertical intervals from 10 to 40 ft bgs and analyzed
for Hg. Samples were also collected at 5-ft vertical intervals from 6 to 41 ft bgs and analyzed for
nitrate, total nitrogen, ammonia, copper, and hexavalent chromium.

The analytical suite for the first two soil samples collected at the five-ft intervals from each
boring also included the deionized water waste extraction test (DI WET) for metals, SVOCs and
nitrate. All DL samples were analyzed by an off-site laboratory. The samples collected between 13
and 17 ft at DSS 3 and between 6 and 10 ft at DSS 6, were also analyzed for Hg. DL soil borings
were drilled to the top of the seasonal water table at 40 ft. Ground water samples were collected
from each boring and analyzed for metals, radionuclides, SVOCs, VOCs, pesticides, nitrate and
hexavalent chromium. The ground water samples were collected using a disposable bailer that was
lowered into the boring and down to the water table, and samples were decanted directly into the
appropriate sample containers. The complete set of DL sampling analytical results are presented in
Appendix B.

5.3.2 Domestic Septic System 3 Analytical Results

The DSS 3 DL analytical results are shown in Table 5-6. All of the arsenic results are below
the 10.9 mg/kg site background (for greater than 4 ft bgs) with no obvious concentration trend with
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depth. All of the cadmium results are below the site background of 0.51 mg/kg. The four maximum
detected cadmium concentrations were collected between 25 and 40 ft bgs. All carbazole results are
below the detection limit. All of the chromium results are below the 125 mg/kg site background (for
greater than 4 ft bgs), with no obvious concentration trend with depth. Formaldehyde concentrations
ranged from 0.19 mg/kg to 0.92 mg/kg, which are below the RBAS of 1.7 mg/kg. Hexavalent
chromium concentrations were detected above background (0.054 mg/kg) in five of the six samples,
but below the 3.8 mg/kg RBAS. The three maximum detected hexavalent chromium concentrations
(0.322 to 0.387 mg/kg) were collected between 15 and 25 ft bgs. All of the lead results are below the
9.5 mg/kg site background (for greater than 4 ft bgs), with no obvious concentration trend with depth.
Hg was detected above the 0.248 mg/kg background concentration (for greater than 4 ft bgs) in one
of ten samples. The highest Hg concentration is 0.28 mg/kg, collected at 14 ft bgs. Molybdenum
concentrations ranged from not non-detectable to 0.66 mg/kg. Four of six molybdenum samples are
above the 0.26 mg/kg background concentrations, but below the PRG. All of the nitrate results are
below the 36 mg/kg site background, with no obvious concentration trend with depth. Selenium was
detected in only one of six samples at 0.86 mg/kg, which is below the 1.2 mg/kg site background
concentration. All of the silver results are below the 0.56 mg/kg site background, with no obvious
concentration trend with depth.

The hexavalent chromium, formaldehyde, molybdenum and Hg DL sampling analytical
results were used to set the COC impact intervals for the refined DL modeling described in Section
6.3.1. A typical soil profile for the DSSs 3 and 6 areas, based on the lithologies encountered in the
DL borings as well as the RA excavations, is presented in Table 5-7. This soil profile was also used
in the refined DL modeling described in Section 6.3.1.

5.3.2.1 Deionized Water Waste Extraction Test Results

To assess whether residual COC concentrations at DSS 3 could potentially impact ground
water, DL soil samples were collected at 13 and 17 ft bgs and analyzed using DI WET procedures for
metals, SVOCs and nitrate. The goal in calculating designated levels for solid waste is to determine
concentrations of soluble constituents in the waste above which leachate would be able to carry them
to ground or surface waters in amounts that would cause water quality goals to be exceeded in those
waters (CRWQCB, 1989). DSS 3 DI WET results are shown in Table 5-8. The DI WET results
were directly compared to three water quality goals (background, maximum contaminant levels
[MCLs] and tap water PRGs to determine the soil’s potential to degrade water quality. Direct
comparison between the DI WET results and the water quality goals assumes an environmental
attenuation factor of ten because the WET procedure requires the use of ten parts of water per every
part of waste (e.g., soil).

The DI WET results were first compared to background. The maximum detected
concentration of each constituent detected in HSU 1 ground water well UCD1-18, located upgradient
of the LEHR site, was used as the background concentration. If the DI WET results exceeded
background, they were compared to the MCLs. Only two constituents, arsenic and chromium, were
detected above their respective backgrounds and MCLs. Iron was detected above background and its
PRG. Several constituents did not have background or MCL values. Therefore, the DI WET results
were also compared to their respective US EPA PRG for tap water. Lead, manganese and vanadium
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were detected above their MCL or PRG. Assuming a 100-fold attenuation factor, all constituents,
with the exception of one iron sample, were below their respective backgrounds, MCLs, or PRGs.
The “Final Statement of Reasons for Proposed Regulations: Criteria for Identification of Hazardous
and Extremely Hazardous Wastes” (DHS, 1984) justifies the use of a 100-fold attenuation factor,
based on studies conducted by Batelle Laboratories and the US EPA (CRWQCB, 1989).

5.3.2.2 Ground Water Samples

A ground water sample was collected from DL boring D3-DL1 (Figure 5-5). Table 5-9
presents the analytical results for this sample that were above detection limits. The ground water
samples were compared to background, MCLs and PRGs. Three of thirteen DL COCs, hexavalent
chromium, carbazole and cadmium, were not measured above the detection limit. Arsenic and
chromium were detected above their respective backgrounds and MCLs, but below PRGs. Total Hg
was detected above its MCL, but below the PRG. Iron, lead, nickel and potassium-40 were detected
above their respective PRG or MCL.

The ground water sample at DSS 3 was collected from a borehole, not from a properly
completed ground water well. The sample contained sediment soil particles and was not filtered in
the field or in the laboratory. Therefore, the ground water sample collected from the DSS 3 DL
borings is not representative of actual ground water concentrations for all constituents particularly
metals in this area.

5.3.3 Domestic Septic System 6 Analytical Results

The DSS 6 DL soil analytical results are shown in Table 5-10. All of the copper results are
below the 61.8 mg/kg background concentration (for greater than 4 ft bgs), with no obvious
concentration trend with depth. Hexavalent chromium was detected above background in 15 of 16
DL soil samples. No obvious concentration trend with depth was observed. Hg was detected above
the 0.248 mg/kg background concentration (for greater than 4 ft bgs) in six of the 21 samples (not
including field duplicates). Five of six samples that had Hg concentrations above the background
had high matrix spike recovery (see Section 6.1.2). The DSS 6 DL mercury samples will be re-
collected to confirm these results. The highest Hg concentrations were observed between 10 and 20
ft bgs. All nitrate concentrations were well below the background concentration of 36 mg/kg.
Ammonia concentrations ranged from not detectable to 6.81 mg/kg. Total nitrogen concentrations
ranged from 137 to 789 mg/kg.

The hexavalent chromium and Hg analytical results were used to set the COC impact
intervals for the refined DL modeling described in Section 6.3.1. A typical soil profile for the
DSSs 3 and 6 areas, based on the lithologies encountered in the DL borings and the RA excavations,
is presented in Table 5-7. This soil profile was also used in the refined DL modeling described in
Section 6.3.1.
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5.3.3.1 Deionized Water Waste Extraction Test Results

All of the samples with detected DI WET results at DSS 6 are shown in Table 5-11. DSS 6
DI WET results were evaluated following the methods described in Section 5.3.2.1. Only three
constituents, arsenic, hexavalent chromium and total chromium, were detected above their respective
backgrounds and MCLs. Lead was detected above its MCL in one sample. Assuming a 100-fold
attenuation factor, arsenic, lead and chromium were below their respective backgrounds and MCLs.

Several constituents do not have background or MCL values. Therefore, the DI WET results
for these constituents were compared to their respective US EPA PRG for tap water. Aluminum,
hexavalent chromium and iron were detected above their respective tap water PRG. Assuming a
100-fold attenuation factor, all of these constituents were below their respective PRG.

5.3.3.2 Ground Water Samples

Two ground water samples and one field duplicate were collected from the DL borings at
DSS 6 using the same techniques described in Section 5.3.1. Table 5-12 presents the analytical
results that were above detection limits. All of the Hg concentrations were below the MCL.
Hexavalent chromium was detected in one sample at 0.051 mg/l, which is slightly above the 0.05
mg/l MCL. Copper was detected in two samples. The maximum detected copper concentration, 2.6
mg/l, is twice the MCL of 1.3 mg/l. Two nitrate samples were above the MCL, but below
background.

Arsenic, barium, chromium, and selenium were detected above their respective backgrounds
and MCLs. Iron, beryllium, chromium, cadmium, lead, nickel, potassium-40 were detected above
their respective MCL and/or PRG.

The ground water samples at DSS 6 were collected from a borehole, not from a properly
completed monitoring well. These samples contained sediment/soil particles and were not filtered in
the field or in the laboratory. Therefore, ground water samples collected from the DL borings at DSS
6 are not representative of actual ground water concentrations for all constituents particularly metals
in this area.

5.4 Air Sampling

Air samples were collected during the RA from three stations around the perimeter of the site
and one background station. These ambient air stations were strategically placed to monitor every
area of the site. The locations of the air monitoring stations are listed below and shown on
Figure 5-7.

e AM-2 is north of the Toxic Pollutant Health Research Laboratory in the
northeast corner of the Site;

e AM-7, a mobile monitoring station, was placed near the Cellular Biology
Laboratory;
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e  AM-3, the current background station, is located east of the LEHR site; and,
e  AM-5is situated in the southwest trenches area near DSS 3.

Analytical results from the air sampling are presented in Table 5-13, which compares the
average and maximum air concentrations with PELs, PRGs for ambient air, and the derived
concentration guide (DCG) for all constituents with concentrations greater than their detection limits.

5.4.1 Sampling Schedule

Based on the COCs detected in soil at the DSS areas prior to the 2002 RA, the following RA
air monitoring program was established. Air sampling was conducted once during RA activities to
monitor for potential releases of barium, cadmium, Cs-137, chlordane, chromium, copper, heptachlor
epoxide, lead, Pb-210, Hg, Ra-226, silver, Sr-90, and particulate matter less than 10 microns in
aerodynamic diameter (PMyo) into ambient air. All LEHR air samples were analyzed by either
California State-certified or Contract Laboratory Program laboratories.

5.4.2 Analytical Results

Since there was only one sampling event, there were not adequate data to perform statistical
tests. The average air concentrations from the three air monitoring stations on site were calculated
and compared to the concentrations detected at background station AM-3 (Figure 5-7). Chlordane,
silver and heptachlor epoxide were not reported at concentrations greater than their detection limits
and therefore were not included in this evaluation. All of the average air concentrations, with the
exception of Cs-137 and chromium, were above background (Table 5-13). All of the maximum
detected air concentrations were then compared to the appropriate regulatory limits. All radionuclide
air concentrations were below their respective DCGs. All metals air concentrations were below their
respective PRGs and PELs, with the exception of chromium. Chromium exceeded its PRG for
ambient air, but was well below the OSHA PEL.

The US EPA specifies a size-specific air quality standard for ambient air particulates that
applies to PMyo concentrations (Federal Register, 1987). PMj, concentrations did not exceed the
150 micrograms per cubic meter standard for a 24-hour period. The highest recorded PMjg
concentration for the DSS RA was 20.6 ug/m?® for a 24-hour period.

On-site air monitoring data collected during the DSSs 3 and 6 RAs indicated that ambient air
concentrations did not pose any health risks to site workers or laboratory personnel at LEHR.
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Table 5-1. Excavation Screening Sample Results, Domestic Septic System 3
Sample ID Grid Location Structure Depth Mercury Conc. * Radium-226 Conc. 2
(East/North) (ft bgs) (mg/kg) (pCi/g)
SSD3F001 5/25 DB - Trench Floor 6 0.15 0.351
SSD3F002°3 5/25 DB - Trench Floor 6 0.24 0.363
SSD3F003 5/20 EP/Trench Floor 6.5 0.16 0.385
SSD3F004 4 5/26 DB - Northern Sidewall 5.5 0.2 0.34
SSD3F005 8/25 DB- Eastern Sidewall 5 0.18 0.328
SSD3F006 2/25 DB- Western Sidewall 5 0.13 0.348
SSD3F007 * 5/28 DB - IP Sidewall 55 0.3 0.328
SSD3F008 5/30 DB - IP Sidewall 5.5 0.27 0.348
SSD3F009 5/15 EP - Trench Floor 6.5 0.15 0.415
SSD3F010 5/10 EP - Trench Floor 7 0.11 0.389
SSD3F011 5/5 EP - Trench Floor 7 0.2 0.365
SSD3F012° 5/5 EP - Trench Floor 7 0.12 0.376
SSD3F013 5/2 EP- South Sidewall 6 0.45 0.326
SSD3F014* 10/10 Leach line, Trench floor 10 19 0.551
SSD3F015 15/10 Leach line, Trench floor 11 0.72 0.52
SSD3F016 10/14 Leach Line, North Sidewall 8 0.52 0.375
SSD3F017°3 10/14 Leach Line, North Sidewall 8 0.58 0.379
SSD3F018 15/14 Leach Line, North Sidewall 9 0.26 0.411
SSD3F019 10/6.5 Leach line, South Sidewall 8 0.57 0.333
SSD3F020 15/6.5 Leach line, South Sidewall 9 0.28 0.381
SSD3F021 %45 7/13 Leach line, Trench floor 10 0.74 NC
SSD3F022 45 10/7 Leach line, Trench floor 10 <0.1 NC
SSD3F023*° 10/13 Leach line, Trench floor 10 <0.1 NC
SSD3F024 45 "7 Leach line, Trench floor 10 0.94 NC
SSD3F025%° 7/10 Leach line, Trench floor 10 0.93 NC
SSD3F026 5 13/7 Leach line, Trench floor 10 0.95 NC
SSD3F0274° 13/13 Leach line, Trench floor 10 <0.1 NC
SSD3F028° 10/12.5 Leach line, North Sidewall 11.5 <0.1 NC
SSD3F029° 12.5/10 Leach line, Trench floor 12.5 <0.1 NC
SSD3F030° 7.5/10 Trench Floor - West Sidewall 11 0.1 NC
SSD3F031°8 10/10 Leach line, Trench floor 12.5 <0.1 NC
SSD3F032%© 10/10 Leach line, Trench floor 12.5 <0.1 NC
SSD3F033° 10/7.5 Leach line, South Sidewall 11.5 0.11 NC
SSD3F034 20/7 Leach line, South Sidewall 10.5 <0.1 0.406
SSD3F035 25/7 Leach line, South Sidewall 9 <0.1 0.377
SSD3F036 20/13 Leach line, North Sidewall 10.5 <0.1 0.411
SSD3F037 25/13 Leach line, North Sidewall 9.5 0.34 0.421
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Table 5-1. Excavation Screening Sample Results, Domestic Septic System 3 (continued)
Sample ID Grid Location Structure Depth Mercury Conc. * Radium-226 Conc. 2

(East/North) (ft bgs) (mg/kg) (pCi/g)
SSD3F038 20/10 Leach line, Trench floor 12.5 0.18 0.504
SSD3F039 25/10 Leach line, Trench floor 115 0.58 0.447
SSD3F040 30/10 Leach line, Trench floor 11 0.98 0.503
SSD3F041° 30/10 Leach line, Trench floor 11 0.8 0.504
SSD3F042 30/7 Leach line, South Sidewall 9 <0.1 0.423
SSD3F043 30/13 Leach line, North Sidewall 9 0.28 0.474
SSD3F044 35/10 Leach line, Trench floor 115 3.3/77 0.428
SSD3F045 35/13 Leach line, North Sidewall 9.5 0.42 0.441
SSD3F046 35/7 Leach line, South Sidewall 9.5 0.21 0.478
SSD3F047°3 35/7 Leach line, South Sidewall 9.5 0.19 NC
SSD3F048 40/10 Leach line, Trench floor 11.5 0.67 0.37
SSD3F049 40/13 Leach line, North Sidewall 9.5 0.12 0.402
SSD3F050 40/7 Leach line, South Sidewall 9.5 0.18 0.366
SSD3F051 45/10 Leach line, Trench floor 11 0.33 0.471
SSD3F052 50/13 Leach line, North Sidewall 9 0.41 0.404
SSD3F053 45/7 Leach line, South Sidewall 9 0.1 0.415
SSD3F054 50/7 Leach line, South Sidewall 9 0.19 0.389
SSD3F055° 50/7 Leach line, South Sidewall 9 0.16 0.401
SSD3F056 50/10 Leach line, Trench floor 11 1.6 0.411
SSD3F057°3 50/10 Leach line, Trench floor 11 15 0.373
SSD3F058 45/13 Leach line, North Sidewall 9 0.1 0.459
SSD3F059 55/10 Leach line, Trench floor 11 0.23 0.397
SSD3F060 55/13 Leach line, North Sidewall 9 0.1 0.426
SSD3F061 55/7 Leach line, South Sidewall 9 0.1 0.407
SSD3F062 58/10 Leach line, East Sidewall 9 0.1 0.557
SSD3F063° 58/10 Leach line, East Sidewall 9 0.1 NC
Notes

! Analyzed on site by cold-vapor atomic absorption (United States Environmental Protection Agency SW 846 Method 7471) with a
reporting limit of 0.10 mg/kg.

2 Analyzed on site by a high-purity germanium gamma spectrometer.
® This sample is a field duplicate of the prior sample.
* This sample location was removed during the removal action.

® This sample was collected to further define the occurrence of mercury above the screening criteria. Therefore, no radium-226 sample
was collected.

® This sample was collected to confirm that mercury detected in sample SSD3F014 had been removed as a result of the additional
excavation at this location.

" This sample was reanalyzed.
Bold text indicates that the mercury concentration exceeds the area-specific screening criterion of 6.8 mg/kg.
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Table 5-1. Excavation Screening Sample Results, Domestic Septic System 3 (continued)

Abbreviations

bgs below ground surface
Conc. concentration

DB distribution box

EP effluent pipe

ft feet

ID identification (number)
IP influent pipe

mg/kg milligrams per kilogram
NC not collected

pCilg picoCuries per gram

J\DOE\007\534\DSS 3 & 6 RAR\_Tables\Table 5-1.doc WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 5
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03

DOE Contract No. DE-AC03-96SF20686 Page 1 of 5
Table 5-2. Excavation Screening Sample Results, Domestic Septic System 6
Sample 1D Grid Location Structure Depth (ft) Mercury Concentration *
(East/ North) (mg/kg)
SSD6F001 3/100 N LL, West Sidewall 4 0.6
SSD6F002 11/100 N LL, East Sidewall 4 <0.1
SSD6F003 5/103 N LL, North Sidewall - West 4 0.22
SSD6F004 11/103 N LL, North Sidewall - East 4 0.2
SSD6F005 2 11/103 N LL, North Sidewall - East 4 0.21
SSD6F006 3/95 N LL, West Sidewall 4 0.72
SSD6F007 11/95 N LL, East Sidewall 4 0.43
SSD6F008° 3/90 N LL, West Sidewall 4 49
SSD6F009 11/90 N LL, East Sidewall 4 <0.1
SSD6F010 10/100 N LL, Trench Floor 6 0.10J
SSD6F0112 10/100 N LL, Trench Floor 6 0.11
SSD6F012 5/100 N LL, Trench Floor 6 1.6
SSD6F013 5/95 N LL, Trench Floor 6 1.2
SSD6F014 10/95 N LL, Trench Floor 6 0.17
SSD6F015° 3/85 N LL, West Sidewall 35 20
SSD6F016 5/90 N LL, Trench Floor 4.5 0.094 J
SSD6F017 10/90 N LL, Trench Floor 6 <0.1
SSD6F018 11/85 N LL, East Sidewall 4 0.51
SSD6F019 3/80 N LL, West Sidewall 4 0.45
SSD6F020° 11/80 N LL, East Sidewall 4 35
SSD6F021 10/85 N LL, Trench Floor 6 0.3
SSD6F022 5/85 N LL, Trench Floor 6 0.29
SSD6F023° 3/90 N LL, West Sidewall 4 8.9
SSD6F024 34 3/92 N LL, West Sidewall 4 1.8
SSD6F025°% 4 3/88 N LL, West Sidewall 4 13
SSD6F026 %4 ° 2/90 N LL, West Sidewall 2 0.35
SSD6F027 >4 2/92.5 N LL, West Sidewall 4 0.32
SSD6F028° 2/90 N LL, West Sidewall 4 0.26
SSD6F0292'° 2/90 N LL, West Sidewall 4 0.15
SSD6F030 %4 ° 2/90 N LL, West Sidewall 6.5 <0.1
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Table 5-2. Excavation Screening Sample Results, Domestic Septic System 6 (continued)
Sample 1D Grid Location Structure Depth (ft) Mercury Concentration *
(East/ North) (mg/kg)

SSD6F031 %% 2/87.5 N LL, West Sidewall 4 0.43
SSD6F032 5/80 N LL, Trench Floor 6 0.65
SSD6F033 10/80 N LL, Trench Floor 6 0.11
SSD6F034 11/75 N LL, East Sidewall 4 0.13
SSD6F035 3/75 N LL, West Sidewall 4 0.13
SSD6F036*° 2/85 N LL, West Sidewall 4 0.25
SSD6F037*° 2/87.5 N LL, West Sidewall 4 0.31
SSD6F038*° 2/85 N LL, West Sidewall 6.5 1.2
SSD6F039*° 2/85 N LL, West Sidewall 2 0.53
SSD6F040* 2/82.5 N LL, West Sidewall 4 0.35
SSD6F041 5/75 N LL, Trench Floor 6.5 0.28
SSD6F042 10/75 N LL, Trench Floor 6.5 0.22
SSD6F043 2.5/70 N LL, West Sidewall 4 0.24
SSD6F044 2.5/65 N LL, West Sidewall 4 0.44
SSD6F045 11/70 N LL, East Sidewall 4 0.37
SSD6F046 > 11/70 N LL, East Sidewall 4 0.34
SSD6F047° 12/80 N LL, East Sidewall 4 0.13
SSD6F048* 12/82.5 N LL, East Sidewall 4 <0.1
SSD6F049* 12/77.5 N LL, East Sidewall 4 <0.1
SSD6F050*° 12/80 N LL, East Sidewall 6.5 <0.1
SSD6F051*° 12/80 N LL, East Sidewall 2 0.32
SSD6F052 4/70 N LL, Trench Floor 6.5 <0.1
SSD6F053 10/70 N LL, Trench Floor 6.5 <0.1
SSD6F054 11/65 N LL, West Sidewall 4 <0.1
SSD6F055 2/60 N LL, West Sidewall 4 0.28
SSD6F056 5/65 N LL, Trench Floor 6.5 0.49
SSD6F057 5/60 N LL, Trench Floor 6.5 <0.1
SSD6F058 11/60 N LL, East Sidewall 4 0.11
SSD6F059 2 11/60 N LL, East Sidewall 4 0.13
SSD6F060 10/65 N LL, Trench Floor 6.5 <0.1
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Table 5-2. Excavation Screening Sample Results, Domestic Septic System 6 (continued)
Sample 1D Grid Location Structure Depth (ft) Mercury Concentration *
(East/ North) (mg/kg)

SSD6F061 10/60 N LL, Trench Floor 6.5 <0.1
SSD6F062 15/55 N LL, East Sidewall 4 0.1
SSD6F063 2 15/55 N LL, East Sidewall 4 <0.1
SSD6F064 10/55 N LL, Trench Floor 6 0.1
SSD6F065 5/45 N LL, Trench Floor 6.5 <0.1
SSD6F066 10/45 N LL, Trench Floor 6.5 <0.1
SSD6F067 12/45 N LL, East Sidewall 4 0.13
SSD6F068 3/40 N LL, West Sidewall 4 0.46
SSD6F069 5/40 N LL, Trench Floor 6.5 0.2
SSD6F070 10/40 N LL, Trench Floor 6.5 1.3
SSD6F071 12/40 N LL, East Sidewall 4 0.13
SSD6F072 3/35 N LL, West Sidewall 4 0.17
SSD6F0732 3/35 N LL, West Sidewall 4 0.16
SSD6F074 12/35 N LL, East Sidewall 4 1.7
SSD6F075 5/55 N LL, Trench Floor 6 14
SSD6F076 5/35 N LL, Trench Floor 6.5 <0.1
SSD6F077 10/35 N LL, Trench Floor 6.5 <0.1
SSD6F078 10/30 N LL, Trench Floor 6.5 <0.1
SSD6F0792 10/30 N LL, Trench Floor 6.5 0.12
SSD6F080 5/30 N LL, Trench Floor 6 0.18
SSD6F081 3/30 N LL, West Sidewall 4 <0.1
SSD6F082 12/30 N LL, East Sidewall 4 <0.1
SSD6F083 10/25 N LL, Trench Floor 6.5 <0.1
SSD6F084 12/25 N LL, East Sidewall 45 <0.1
SSD6F085 5/25 N LL, West Sidewall 6.5 <0.1
SSD6F086 3/25 N LL, Trench Floor 4 0.27
SSD6F087 2 3/25 N LL, Trench Floor 4 0.31
SSD6F088 5/20 S LL, Trench Floor 7 <0.1
SSD6F089 10/20 S LL, Trench Floor 7 <0.1
SSD6F090 3/20 S LL, West Sidewall 45 0.13
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Table 5-2. Excavation Screening Sample Results, Domestic Septic System 6 (continued)
Sample 1D Grid Location Structure Depth (ft) Mercury Concentration *
(East/ North) (mg/kg)
SSD6F091 3/15 S LL, West Sidewall 45 0.3
SSD6F092 12/20 S LL, East Sidewall 45 <0.1
SSD6F093 2 12/20 S LL, East Sidewall 45 <0.1
SSD6F094 12/15 S LL, East Sidewall 4.5 0.12
SSD6F095 5/15 S LL, Trench Floor 7 <0.1
SSD6F096 10/15 S LL, Trench Floor 7 <0.1
SSD6F097 5/10 S LL, Trench Floor 7 <0.1
SSD6F098 10/10 S LL, Trench Floor 7 0.1
SSD6F099 3/10 S LL, West Sidewall 4.5 0.62
SSD6F100 3/5 S LL, West Sidewall 45 0.32
SSD6F101 3/0 S LL, West Sidewall 45 0.53
SSD6F102 5/-2 S LL, South Sidewall 45 0.4
SSD6F103 12/10 S LL, East Sidewall 45 0.15
SSD6F104 12/5 S LL, East Sidewall 4.5 0.4
SSD6F105 5/5 S LL, Trench Floor 7 0.56
SSD6F106 10/5 S LL, Trench Floor 7 <0.1
SSD6F107 5/0 S LL, Trench Floor 7 0.12
SSD6F108 10/0 S LL, Trench Floor 7 0.25
SSD6F109 10/10 S LL, Trench Floor 7 0.37
SSD6F110 10/0 S LL, South Sidewall 4.5 1.3
SSD6F111 12/0 S LL, East Sidewall 45 0.25
Notes

" Analysis was conducted on site by cold-vapor atomic absorption (United States Environmental Protection Agency SW 846

Method 7471) with a reporting limit of 0.10 mg/kg.

This sample is a field duplicate of the prior sample.

This sample location was removed during the removal action.
Hot spot characterization sample not shown in Figure 5-2.

This sample was collected to confirm that mercury detected above the screening criterion on a prior sample was removed as a result of
the additional excavation at this location.

Bold text indicates that the mercury concentration exceeds the area-specific screening criterion of 8.3 mg/kg.

aos W N
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Table 5-2. Excavation Screening Sample Results, Domestic Septic System 6 (continued)

Abbreviations

ft feet

ID identification (number)

J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the
sample.

LL leach line

mg/kg  milligrams per kilogram

N northern

S southern
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Table 5-3. Confirmation Sampling Analytical Results Summary, Domestic Septic System 3

Constituent Number of Number of Range of Sample ID with Depth Structure Near Maximum
Samples Samples > Detections Maximum (ft bgs) Location
Detection Concentration
Limit
General Chemistry mg/kg
Formaldehyde 27 27 0.21-2.2 SSD3C055 12 Leach Trench Floor
Hexavalent Chromium 27 23 0.0513- 0.384 SSD3C046 5.9 Leach Trench North Sidewall
Nitrate 27 26 1.15-106 SSD3C049 125 Leach Trench Floor
Metals mg/kg
Arsenic 1 1 7 SSD3C036 55 Beneath the DST 3 Effluent Line
Barium 1 1 195 SSD3C036 55 Beneath the DST 3 Effluent Line
Beryllium 1 1 0.41 SSD3C036 5.5 Beneath the DST 3 Effluent Line
Cadmium 27 14 0.07-0.15 SSD3C058 and 5.2 Leach Trench South Sidewall
-059

Chromium 27 27 76.9-174 SSD3C047 5.9 Leach Trench North Sidewall
Cobalt 1 1 21.8 SSD3C036 55 Beneath the DST 3 Effluent Line
Copper 27 27 28.5-48.9 SSD3C040 6 Beneath DB Effluent Lines
Iron 1 1 33,200 SSD3C036 5.5 Beneath the DST 3 Effluent Line
Lead 27 27 6-7.8 SSD3C050 12.5 Leach Trench Floor
Manganese 1 1 646 SSD3C036 55 Beneath the DST 3 Effluent Line
Mercury 27 27 0.24-4.4 SSD3C066 5.2 Leach Trench South Sidewall
Nickel 1 1 245 SSD3C036 55 Beneath the DST 3 Effluent Line
Selenium 1 1 11 SSD3C036 55 Beneath the DST 3 Effluent Line
Silver 27 5 0.29-2.4 SSD3C053 10.5 Leach Trench Floor
Vanadium 1 1 59.3 SSD3C036 55 Beneath the DST 3 Effluent Line
Zinc 1 1 70 SSD3C036 55 Beneath the DST 3 Effluent Line
Radionuclides pCilg
Actinium-228 1 1 0.442 SSD3C036 55 Beneath the DST 3 Effluent Line
Americium-241 1 1 0.0136 SSD3C036 55 Beneath the DST 3 Effluent Line
Bismuth-212 1 1 0.298 SSD3C036 55 Beneath the DST 3 Effluent Line
Bismuth-214 1 1 0.4 SSD3C036 55 Beneath the DST 3 Effluent Line
Cesium-137 27 2 0.0049-0.0139 SSD3C036 55 Beneath the DST 3 Effluent Line
Lead-210 27 5 0.433-0.961 SSD3C038 3.6 DB Effluent Line
Lead-212 1 1 0.481 SSD3C036 55 Beneath the DST 3 Effluent Line
Lead-214 1 1 0.446 SSD3C036 55 Beneath the DST 3 Effluent Line
Potassium-40 1 1 10.5 SSD3C036 5.5 Beneath the DST 3 Effluent Line
Radium-226 27 27 0.37-0.598 SSD3C050 125 Leach Trench Floor
Radium-228 1 1 0.442 SSD3C036 55 Beneath the DST 3 Effluent Line
Strontium-90 27 19 0.0983-1.6 SSD3C056 13 Leach Trench Floor
Thallium-208 1 1 0.157 SSD3C036 5.5 Beneath the DST 3 Effluent Line
Thorium-228 1 1 0.468 SSD3C036 55 Beneath the DST 3 Effluent Line
Thorium-230 1 1 0.516 SSD3C036 55 Beneath the DST 3 Effluent Line
Thorium-232 1 1 0.45 SSD3C036 5.5 Beneath the DST 3 Effluent Line
Thorium-234 1 1 0.524 SSD3C036 55 Beneath the DST 3 Effluent Line
Uranium-233/234 1 1 0.365 SSD3C036 55 Beneath the DST 3 Effluent Line
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Table 5-3. Confirmation Sampling Analytical Results Summary, Domestic Septic System 3
(continued)
Constituent Number of Number of Range of Sample ID with Depth Structure Near Maximum
Samples Samples > Detections Maximum (ft bgs) Location
Detection Concentration
Limit

Radionuclides (continued) pCi/g

Uranium-235/236 1 1 0.0295 SSD3C036 5.5 Beneath the DST 3 Effluent Line

Uranium-238 1 1 0.391 SSD3C036 55 Beneath the DST 3 Effluent Line

Pesticides Ha/kg

Alpha chlordane 27 19 2-161 SSD3C047DL 5.9 Leach Trench North Sidewall

Gamma chlordane 27 19 2.2-294 SSD3C047DL 5.9 Leach Trench North Sidewall

Heptachlor epoxide 27 1 4 SSD3C061 5.2 Leach Trench South Sidewall
Note

All semi-volatile and volatile organic compound results were below their respective detection limits.

Abbreviations

ug/kg micrograms per kilogram
DB distribution box

DL diluted sample

DST domestic septic tank

1D identification (number)

ft bgs feet below ground surface
mg/kg milligrams per kilogram
pCilg picoCuries per gram

J:\DOE\4007\534\DSS 3 & 6 RAR\_Tables\Table 5-3.doc

WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 5

LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 1of 1
Table 5-4. Domestic Septic Systems 3 and 6 Confirmation Sample Waste Extraction Test and

Toxicity Characteristic Leaching Procedure Analytical Results

Sample ID Analytic Method Concentration (mg/l)
Domestic Septic System 3

SSD3C024(s) WET for Hg <0.0006
SSD3C024(t) TCLP for Hg <0.001
SSD3C025(s) WET for Hg <0.0004
SSD3C025(t) TCLP for Hg <0.001
SSD3C036(s) WET for Hg 0.00713
SSD3C036(t) TCLP for Hg <0.001
SSD3C039(s) WET for Hg 0.001
SSD3C042(s) WET for Hg <0.0004
SSD3C048(s) WET for Hg 0.0004
SSD3C052(s) WET for Hg 0.001
SSD3C055(s) WET for Hg 0.001
SSD3C060(s) WET for Hg 0.002
SSD3C064(s) WET for Hg 0.001
SSD3C066(s) WET for Hg <0.0004
SSD3C066(t) TCLP for Hg <0.0004
Domestic Septic System 6

SSD6C021(s) WET for Hg 0.001
SSD6C025(s) WET for Hg 0.001
SSD6C038(s) WET for Hg 0.001
SSD6C025(t) TCLP for Hg <0.0004
SSD6C038(t) TCLP for Hg <0.0004
Note

The hazardous waste limit for mercury is 0.2 mg/l.
Abbreviations

Hg mercury

ID identification

mg/L milligram per kilogram

TCLP  toxicity characteristic leaching procedure
WET waste extraction test
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Table 5-5. Confirmation Sampling Analytical Results Summary, Domestic Septic System 6
Constituent Number of Number of Range of Sample ID with Depth Structure Near Maximum
Samples Samples > Detections Maximum (ft bgs) Location
Detection Concentration
Limit
General Chemistry mg/kg
Hexavalent Chromium 23 6 0.0435- 0.362 SSD6C023 4.4 Northwestern Leach Line,
Sidewall
Metals mg/kg
Barium 23 23 138- 290 SSD6C041 7 Northeastern Leach Line,
Trench Floor
Copper 23 23 30.4-52.2 SSD6C041 7 Northeastern Leach Line,
Trench Floor
Mercury 27 27 0.01-8 SSD6C038 7 Northeastern Leach Line,

Trench Floor

Note
All semi-volatile and volatile organic compound results were below their respective detection limits.

Abbreviations

ft bgs feet below ground surface
1D identification (number)
mg/kg milligrams per kilogram
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Table 5-6. Designated-Level Sampling Analytical Results, Domestic Septic System 3

Arsenic

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 7.5 15
SSD3DL07 6.7 20
SSD3DL09 7.5 25
SSD3DL10 8.2 30
SSD3DL11 7.2 35
SSD3DL12 5.6 40
Cadmium

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 0.18 15
SSD3DL07 0.16 20
SSD3DL09 0.26 25
SSD3DL10 0.22 30
SSD3DL11 0.26 35
SSD3DL12 0.26 40
Chromium

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 70.5 15
SSD3DL08 40.8 20
SSD3DL09 85.8 25
SSD3DL10 84.7 30
SSD3DL11 75.7 35
SSD3DL12 92 40
Formaldehyde

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 0.92 15
SSD3DL07 0.82 20
SSD3DL09 0.88 25
SSD3DL10 0.49 30
SSD3DL11 0.22 35
SSD3DL12 0.19 40
Hexavalent Chromium

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 0.387 15
SSD3DL07 0.245 20
SSD3DL09 0.322 25
SSD3DL10 0.112 30
SSD3DL11 <0.058 35
SSD3DL12 0.0558 40
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Table 5-6. Designated-Level Sampling Analytical Results, Domestic Septic System 3
(continued)

Lead

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 7.9 15
SSD3DL08 8.4 20
SSD3DL09 9.1 25
SSD3DL10 7.3 30
SSD3DL11 7.2 35
SSD3DL12 4.7 40
Mercury

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL01 0.23 13
SSD3DL02 0.28 14
SSD3DL04 0.07 15
SSD3DL05 0.08 16
SSD3DL06 0.12 17
SSD3DL07 0.04 20
SSD3DL09 0.1 25
SSD3DL10 0.1 30
SSD3DL11 0.11 35
SSD3DL12 0.2 40
Molybdenum

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 0.44 15
SSD3DL07 0.66 20
SSD3DL09 0.27 25
SSD3DL10 <0.26 30
SSD3DL11 2.5 35
SSD3DL12 <0.26 40
Nitrate

Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 33.2 15
SSD3DL07 9.57 20
SSD3DL09 9.48 25
SSD3DL10 10.6 30
SSD3DL11 9.11 35
SSD3DL12 9.06 40
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Table 5-6. Designated-Level Sampling Analytical Results, Domestic Septic System 3
(continued)

Selenium
Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 ND 15
SSD3DL07 0.86 20
SSD3DL09 ND 25
SSD3DL10 ND 30
SSD3DL11 ND 35
SSD3DL12 ND 40
Silver
Sample ID Concentration (mg/kg) Depth (ft)
SSD3DL04 0.34 15
SSD3DLO07 0.34 20
SSD3DL09 ND 25
SSD3DL10 0.37 30
SSD3DL11 0.3 35
SSD3DL12 ND 40
Radium-226
Sample ID Concentration (pCi/g) Depth (ft)
SSD3DL04 0.534 15
SSD3DL07 0.531 20
SSD3DL09 0.564 25
SSD3DL10 0.49 30
SSD3DL11 0.576 35
SSD3DL12 0.383 40

Abbreviations

ft feet

ID identification (number)

mg/kg  milligrams per kilograms

ND not detected

pCilg picoCuries per gram
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Table 5-7.

Generalized Lithology for the Domestic Septic Systems 3 and 6 Areas

Approximate Depths  Dominant Lithology

Physical Characteristics Estimated Relative Permeability
(ft bgs)
0.0-14.0 Clayey Silt Medium Stiff, Low Plasticity Low
14.0-29.5 Silty Clay Stiff, Low Plasticity — Medium Plasticity Very Low
29.5.-325 Silty Sand Medium Dense, Non-Plastic, Well-Sorted Moderate-High
325-45.0 Silty Clay Stiff, Low to Medium Plasticity Very Low
Abbreviation

ft bgs feet below ground surface
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Table 5-8. Analysis of Deionized Water Waste Extraction Test Results, Domestic Septic System 3

Sample ID Constituent Concentration Background MCLs Tap Water PRGs  Concentration  Concentration ~ Concentration ~ 1/10 Concentration vs. Overall
(mg/l) (mg/l) (mg/l) (mgl/l) < Background <MCLs <PRG MCL or PRG* Comparison
SSD3DLO04(diwet)  Aluminum 112 NE NE 36 NA NA Fail Pass Pass
SSD3DLO08(diwet)  Aluminum 55.8 NE NE 36 NA NA Fail Pass Pass
SSD3DLO04(diwet)  Arsenic 0.0421 0.008 0.01 0.000045 Fail Fail Fail Pass Pass
SSD3DLO08(diwet)  Arsenic 0.0311 0.008 0.01 0.000045 Fail Fail Fail Pass Pass
SSD3DLO04(diwet)  Barium 0.829 0.187° 2 2.6 Fail Pass Pass
SSD3DLO7(diwet)  Barium 0.507 0.187° 2 2.6 Fail Pass Pass
SSD3DLO04(diwet)  Beryllium 0.0021 ND 0.004 0.073 NA Pass Pass
SSD3DLO7(diwet)  Beryllium 0.0016 ND 0.004 0.073 NA Pass Pass
SSD3DLO04(diwet)  Chromium 0.424 0.025° 0.1 55 Fail Fail Pass Pass
SSD3DLO08(diwet)  Chromium 0.154 0.025° 0.1 55 Fail Fail Pass Pass
SSD3DLO04(diwet)  Cobalt 0.0461 0.002° NE 22 Fail NA Pass Pass
SSD3DLO7(diwet)  Cobalt 0.0267 0.002° NE 2.2 Fail NA Pass Pass
SSD3DLO04(diwet)  Copper 0.202 0.002° 13 14 Fail Pass Pass
SSD3DLO08(diwet)  Copper 0.0972 0.002° 1.3 14 Fail Pass Pass
SSD3DLO04(diwet) Iron 180 0.5° NE 11 Fail NA Fail Fail Fail
SSD3DLO08(diwet)  Iron 94.9 0.5° NE 11 Fail NA Fail Pass Pass
SSD3DLO04(diwet)  Lead 0.038 0.001° 0.015 NE Fail Fail Pass Pass
SSD3DL08(diwet)  Lead 0.0284 0.001° 0.015 NE Fail Fail Pass Pass
SSD3DLO04(diwet)  Magnesium 75.1 112° NE NE Pass Pass
SSD3DLO7(diwet)  Magnesium 26 112° NE NE Pass Pass
SSD3DLO04(diwet)  Manganese 1.94 0.009° NE 0.88 Pass Pass
SSD3DLO7(diwet)  Manganese 1.36 0.009° NE 0.88 Pass Pass
SSD3DLO4(diwet)  Mercury 0.0017 0.0001° 0.002 0.011 Fail Pass Pass
SSD3DLO7(diwet) Mercury 0.0011 0.0001¢ 0.002 0.011 Fail Pass Pass
SSD3DLO04(diwet)  Molybdenum 0.0034 0.015° NE 0.18 Pass Pass
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Table 5-8. Analysis of Deionized Water Waste Extraction Test Results, Domestic Septic System 3 (continued)

Sample ID Constituent Concentration Background MCLs Tap Water PRGs  Concentration  Concentration ~ Concentration ~ 1/10 Concentration vs. Overall

(mg/l) (mg/l) (mg/l) (mgl/l) < Background <MCLs <PRG MCL or PRG* Comparison

SSD3DLO7(diwet)  Molybdenum 0.0025 0.015° NE 0.18 Pass Pass
SSD3DLO04(diwet) Nickel 0.706 0.078° NE 0.73 Fail Pass Pass
SSD3DLO7(diwet)  Nickel 0.209 0.078° NE 0.73 Fail Pass Pass
SSD3DLO04(diwet)  Nitrate 231 25.1° 10 10 Pass Pass
SSD3DLO8(diwet)  Nitrate 0.489 25.1° 10 10 Pass Pass
SSD3DLO04(diwet)  Selenium 0.0065 0.0056 0.05 0.18 Fail Pass Pass
SSD3DLO08(diwet)  Selenium 0.0033 0.0056 0.05 0.18 Pass Pass
SSD3DLO4(diwet)  Vanadium 0.33 0.02° NE 0.26 Fail NA Fail Pass Pass
SSD3DLO08(diwet)  Vanadium 0.191 0.02° NE 0.26 Fail NA Pass Pass
SSD3DLO04(diwet)  Zinc 0.361 0.03° NE 11 Fail NA Pass Pass
SSD3DLO7(diwet)  Zinc 0.187 0.03° NE 11 Fail NA Pass Pass
Notes

This represents a 100-fold environmental attenuation factor.
® The background concentration represents the 80% lower confidence limit on 95" percentile of the ground water concentrations detected in well UCD-18.

°The background concentration represents the maximum detected concentration in well UCD-18 samples. There was insufficient detected data to calculate 80% lower confidence limit on the 95™ percentile.

“The background concentration represents one half of the lowest reported detection limit for well UCD1-18 samples. Applies to COCs whose UCD1-18 results were all ND.

Abbreviations
DIWET  deionized water waste extraction test

ID identification (number)
MCL maximum contaminant level
mg/l milligrams per liter

NA not applicable

ND not detected

NE not established

PRG preliminary remediation goal
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Table 5-9. Evaluation of Ground Water Results®, Domestic Septic System 3

Constituent Concentration Background MCL Tap Water PRG ~ Concentration Concentration Concentration
< Background <MCL <PRG

Metals mg/L mg/L mg/L mg/L

Aluminum 85.6 NE NE 36 NA NA Fail

Arsenic 0.026 0.008 0.01 0.000045 Fail Fail Fail

Barium 1.09 0.187° 2 2.6 Fail Pass

Beryllium 0.0017 0.002° 0.004 0.004 Pass

Chromium 0.906 0.025° 0.1 55 Fail Fail Pass

Cobalt 0.113 0.002° NE 2.2 Fail NA Pass

Copper 0.211 0.002° 1.3 1.4 Fail Pass

Iron 205 0.502° NE 11 Fail NA Fail

Lead 0.0324 0.001° 0.015 NE Fail Fail

Magnesium 263 112° NE NE Fail NA Pass

Manganese 3.26 0.0099" NE NE Fail NA Pass

Mercury 0.0061 0.0001¢ 0.002 0.011 Fail Fail Pass

Molybdenum 0.0167 0.015° NE 0.18 Fail NA Pass

Nickel 1.36 0.078" NE 0.73 Fail NA Fail

Nitrate 15.3 25.1° 10 10 Pass

Selenium 0.0073 0.0057° 0.05 0.18 Fail Pass

Silver 0.0024 0.005 NE 0.18 Pass

Vanadium 0.334 0.02° NE 0.663/0.674 Fail NA Pass

zZinc 1.12 0.03° NE 11 Fail NA Pass
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Table 5-9. Evaluation of Ground Water Results®, Domestic Septic System 3 (continued)

Constituent Concentration Background MCL Tap Water PRG  Concentration Concentration Concentration

< Background <MCL <PRG

Radionuclides pCi/L pCi/L PCi/L pCi/L

Potassium-40 68.6 22° NE 1.93 Fail NA Fail

Radium-226 0.417 1.14° 5 0.0008 Pass

Thorium-230 0.312 NE NE 0.52 NA Pass

Uranium-233/234 1.28 NE 27° 0.26 NA Pass

Uranium-238 1.02 NE 27° 0.26 NA Pass
Notes

2 Al of these analytical results are from ground water sample WSD3DLO1, which was collected from the drill stem using a bailer.

®The background concentration represents the 80% lower confidence limit on 95" percentile of the ground water concentrations detected in well UCD-18.

°The background concentration represents the maximum detected concentration in well UCD-18 samples. There was insufficient detected data to calculate 80% lower confidence limit on the 95™ percentile.
4 The background concentration represents one half of the lowest reported detection limit for well UCD1-18 samples. Applies to COCs whose UCD1-18 results were all ND.

e . .
Uranium as a mixture.

Abbreviations

1D identification (number)
MCL maximum contaminant level
mg/l milligrams per liter

NA not applicable

ND not detected

NE not established

pCi/l picoCuries per liter

PRG preliminary remediation goal
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Table 5-10.  Designated-Level Sampling Analytical Results, Domestic Septic System 6

Copper

Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DLO01 431 D6-DL1 6
SSD6DL06 43.8 D6-DL1 11
SSD6DL08 31.2 D6-DL1 16
SSD6DL10 27.1 D6-DL1 21
SSD6DL12 33.6 D6-DL1 26
SSD6DL14 50 D6-DL1 31
SSD6DL16 50.2 D6-DL1 36
SSD6DL18 50.5 D6-DL1 41
SSD6DL21 43 D6-DL2 6
SSD6DL26 38.7 D6-DL2 11
SSD6DL28 41.2 D6-DL2 16
SSD6DL30 22.5 D6-DL2 21
SSD6DL32 49.9 D6-DL2 26
SSD6DL34 45.6 D6-DL2 31
SSD6DL36 46.4 D6-DL2 36
SSD6DL38 57.5 D6-DL2 41
Hexavalent Chromium

Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DL01 <0.0415 D6-DL1 6
SSD6DL06 0.349 D6-DL1 11
SSD6DL08 0.271 D6-DL1 16
SSD6DL10 0.157 D6-DL1 21
SSD6DL12 0.0852 D6-DL1 26
SSD6DL14 0.232 D6-DL1 31
SSD6DL16 0.202 D6-DL1 36
SSD6DL18 0.287 D6-DL1 41
SSD6DL21 0.467 D6-DL2 6
SSD6DL26 0.268 D6-DL2 11
SSD6DL28 0.319 D6-DL2 16
SSD6DL30 0.233 D6-DL2 21
SSD6DL32 0.215 D6-DL2 26
SSD6DL34 0.238 D6-DL2 31
SSD6DL36 0.262 D6-DL2 36
SSD6DL38 0.204 D6-DL2 41
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Table 5-10.  Designated-Level Sampling Analytical Results, Domestic Septic System 6
(continued)

Mercury

Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DL01 0.22% D6-DL1 6
SSD6DL02 0.23% D6-DL1 7
SSD6DL03 0.093? D6-DL1 8
SSD6DL04 0.17 D6-DL1 9
SSD6DL05 4.3 D6-DL1 10
SSD6DL07 3.6° D6-DL1 15
SSD6DL09 6.7 D6-DL1 20
SSD6DL11 0.23 D6-DL1 25
SSD6DL13 0.94% D6-DL1 30
SSD6DL15 0.53% D6-DL1 35
SSD6DL17 0.17% D6-DL1 40
SSD6DL19 (FD) 0.13 D6-DL1 40
SSD6DL21 0.093? D6-DL2 6
SSD6DL22 0.076° D6-DL2 7
SSD6DL23 0.069° D6-DL2 8
SSD6DL24 0.073? D6-DL2 9
SSD6DL25 0.11° D6-DL2 10
SSD6DL27 0.16% D6-DL2 15
SSD6DL29 0.03% D6-DL2 20
SSD6DL31 0.13 D6-DL2 25
SSD6DL33 0.136 D6-DL2 30
SSD6DL35 0.453 D6-DL2 35
SSD6DL37 0.128 D6-DL2 40
SSD6DL39 (FD) 0.0758 D6-DL2 40
Nitrate

Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DL01 4.74 D6-DL1 6
SSD6DL06 2.39 D6-DL1 11
SSD6DL08 3.73 D6-DL1 16
SSD6DL10 3.45 D6-DL1 21
SSD6DL12 3.65 D6-DL1 26
SSD6DL14 2.4 D6-DL1 31
SSD6DL16 3.05 D6-DL1 36
SSD6DL18 2.12 D6-DL1 41
SSD6DL21 5.14 D6-DL2 6
SSD6DL26 2.74 D6-DL2 11
SSD6DL28 1.41 D6-DL2 16
SSD6DL30 111 D6-DL2 21
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Table 5-10.  Designated-Level Sampling Analytical Results, Domestic Septic System 6
(continued)
Nitrate (continued)
Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DL32 1.63 D6-DL2 26
SSD6DL34 1.93 D6-DL2 31
SSD6DL36 1.67 D6-DL2 36
SSD6DL38 2.27 D6-DL2 41
Nitrogen, Ammonia
Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DL01 6.81 D6-DL1 6
SSD6DL06 1.42 D6-DL1 11
SSD6DL08 1.67 D6-DL1 16
SSD6DL10 1.65 D6-DL1 21
SSD6DL12 3.17 D6-DL1 26
SSD6DL14 <1.22 D6-DL1 31
SSD6DL16 3.39 D6-DL1 36
SSD6DL18 <12 D6-DL1 41
SSD6DL21 452 D6-DL2 6
SSD6DL26 0.971 D6-DL2 11
SSD6DL28 191 D6-DL2 16
SSD6DL30 1.6 D6-DL2 21
SSD6DL32 <1.25 D6-DL2 26
SSD6DL34 <1.23 D6-DL2 31
SSD6DL36 <1.22 D6-DL2 36
SSD6DL38 <1.24 D6-DL2 41
Total Nitrogen
Sample ID Concentration (mg/kg) Boring ID Depth (ft)
SSD6DL01 789 D6-DL1 6
SSD6DL06 228 D6-DL1 11
SSD6DL08 259 D6-DL1 16
SSD6DL10 189 D6-DL1 21
SSD6DL12 209 D6-DL1 26
SSD6DL14 208 D6-DL1 31
SSD6DL16 308 D6-DL1 36
SSD6DL18 277 D6-DL1 41
SSD6DL21 430 D6-DL2 6
SSD6DL26 218 D6-DL2 11
SSD6DL28 261 D6-DL2 16
SSD6DL30 137 D6-DL2 21
SSD6DL32 249 D6-DL2 26
SSD6DL34 196 D6-DL2 31
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Table 5-10.  Designated-Level Sampling Analytical Results, Domestic Septic System 6
(continued)

Total Nitrogen (continued)

Sample ID Concentration (mg/kg) Boring ID Depth (ft)

SSD6DL36 227 D6-DL2 36

SSD6DL38 254 D6-DL2 41
Notes:

This sample had a high matrix spike recovery.

Abbreviations

ft feet
ID identification (number)
mg/kg  milligrams per kilograms

J\DOE\4007\534\DSS 3 & 6 RAR\_Tables\Table 5-10.doc WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Action Confirmation Report Section 5
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 1 of 4

Table 5-11.  Analysis of Deionized Water Waste Extraction Test Results, Domestic Septic System 6

Sample ID Constituent Concentration Background MCLs Tap Water PRGs  Concentration ~ Concentration ~ Concentration ~ 1/10 Concentration vs. Overall
(mg/L) (mg/L) (mg/L) (mg/L) < Background <MCLs <PRG MCL or PRG* Comparison
SSD6DLO6(diwet)  Hexavalent Chromium 0.028 0.039° 0.1° 0.00016 Pass Pass
SSD6DL21(diwet)  Hexavalent Chromium 0.055 0.039° 0.1° 0.00016 Fail Pass Pass
SSD6DL21(diwet)  Aluminum 52.1 NE NE 36 NA NA Fail Pass Pass
SSD6DLO1(diwet)  Aluminum 38 NE NE 36 NA NA Fail Pass Pass
SSD6DL26(diwet)  Aluminum 9.08 NE NE 36 NA NA Pass Pass
SSD6DLO06(diwet)  Aluminum 2.87 NE NE 36 NA NA Pass Pass
SSD6DL21(diwet)  Arsenic 0.0191 0.008 0.01 0.000045 Fail Fail Fail Pass Pass
SSD6DLO1(diwet)  Arsenic 0.0145 0.008 0.01 0.000045 Fail Fail Fail Pass Pass
SSD6DLO06(diwet)  Arsenic 0.009 0.008 0.01 0.000045 Fail Pass Pass
SSD6DL26(diwet)  Arsenic 0.0082 0.008 0.01 0.000045 Fail Pass Pass
SSD6DL21(diwet)  Barium 0.43 0.187° 2 2.6 Fail Pass Pass
SSD6DLO1(diwet)  Barium 0.403 0.187° 2 2.6 Fail Pass Pass
SSD6DL26(diwet)  Barium 0.0965 0.187° 2 2.6 Pass Pass
SSD6DLO06(diwet)  Barium 0.0387 0.187° 2 2.6 Pass Pass
SSD6DL21(diwet) Beryllium 0.00094 0.002° 0.004 0.073 Pass Pass
SSD6DLO1(diwet)  Beryllium 0.00076 0.002° 0.004 0.073 Pass Pass
SSD6DL21(diwet) ~ Cadmium 0.00067 0.001° 0.005 0.018° Pass Pass
SSD6DLO01(diwet) ~ Cadmium 0.00053 0.001¢ 0.005 0.018° Pass Pass
SSD6DL26(diwet) ~ Cadmium 0.00028 0.001° 0.005 0.018° Pass Pass
SSD6DLO06(diwet) ~ Cadmium 0.00024 0.001¢ 0.005 0.018° Pass Pass
SSD6DL21(diwet)  Chromium 0.264 0.025° 0.1 55 Fail Fail Pass Pass Pass
SSD6DLO01(diwet)  Chromium 0.207 0.025° 0.1 55 Fail Fail Pass Pass Pass
SSD6DL26(diwet)  Chromium 0.0492 0.025° 0.1 55 Fail Pass Pass
SSD6DLO06(diwet)  Chromium 0.0156 0.025° 0.1 55 Pass Pass
SSD6DL21(diwet)  Cobalt 0.0176 0.002° NE 2.2 NA NA Pass Pass
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Table 5-11.  Analysis of Deionized Water Waste Extraction Test Results, Domestic Septic System 6 (continued)

Sample ID Constituent Concentration Background MCLs Tap Water PRGs  Concentration ~ Concentration ~ Concentration ~ 1/10 Concentration vs. Overall
(mg/L) (mg/L) (mg/L) (mg/L) < Background <MCLs <PRG MCL or PRG* Comparison
SSD6DLO1(diwet)  Cobalt 0.0169 0.002° NE 2.2 Fail NA Pass Pass
SSD6DL26(diwet)  Cobalt 0.0035 0.002° NE 22 Fail NA Pass Pass
SSD6DLO06(diwet)  Cobalt 0.00071 0.002° NE 2.2 Pass Pass
SSD6DL21(diwet)  Copper 0.0871 0.002° 13 14 Fail Pass Pass
SSD6DLO1(diwet)  Copper 0.0682 0.002° 13 1.4 Fail Pass Pass
SSD6DL26(diwet)  Copper 0.0217 0.002° 13 14 Fail Pass Pass
SSD6DLO06(diwet)  Copper 0.008 0.002° 13 1.4 Fail Pass Pass
SSD6DL21(diwet)  Hexavalent Chromium 0.055 0.039° 0.05 0.00016° Fail Fail Fail Pass Pass
SSD6DLO06(diwet)  Hexavalent Chromium 0.028 0.039° 0.05 0.00016° Pass Pass
SSD6DL21(diwet)  Iron 85.8 0.5° NE 11 Fail NA Fail Pass Pass
SSD6DLO1(diwet)  Iron 66.9 0.5° NE 11 Fail NA Fail Pass Pass
SSD6DL26(diwet)  lron 174 0.5° NE 11 Fail NA Fail Pass Pass
SSD6DLO06(diwet)  Iron 5.55 0.5° NE 11 Fail NA Fail Pass Pass
SSD6DL21(diwet)  Lead 0.0152 0.001° 0.015 NE Fail Fail Pass Pass
SSD6DLO1(diwet) Lead 0.0124 0.001° 0.015 NE Fail Pass Pass
SSD6DL26(diwet)  Lead 0.0039 0.001° 0.015 NE Fail Pass Pass
SSD6DLO6(diwet)  Lead 0.002 0.001° 0.015 NE Fail Pass Pass
SSD6DL21(diwet)  Magnesium 31.9 112° NE NE Pass Pass
SSD6DLO1(diwet)  Magnesium 27.3 112° NE NE Pass Pass
SSD6DL26(diwet)  Magnesium 133 112° NE NE Pass Pass
SSD6DLO6(diwet)  Magnesium 8.29 112° NE NE Pass Pass
SSD6DL21(diwet)  Manganese 0.568 0.01° NE 0.88 Fail NA Pass Pass
SSD6DLO1(diwet)  Manganese 0.492 0.01° NE 0.88 Fail NA Pass Pass
SSD6DL26(diwet)  Manganese 0.127 0.01° NE 0.88 Fail NA Pass Pass
SSD6DLO06(diwet)  Manganese 0.0373 0.01° NE 0.88 Fail NA Pass Pass
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Table 5-11.  Analysis of Deionized Water Waste Extraction Test Results, Domestic Septic System 6 (continued)

Sample ID Constituent Concentration Background MCLs Tap Water PRGs  Concentration ~ Concentration ~ Concentration ~ 1/10 Concentration vs. Overall

(mg/L) (mg/L) (mg/L) (mg/L) < Background <MCLs <PRG MCL or PRG* Comparison
SSD6DL21(diwet)  Mercury 0.00033 0.0001° 0.002 0.011 Fail Pass Pass
SSD6DLO1(diwet)  Mercury 0.00019 0.0001° 0.002 0.011 Fail Pass Pass
SSD6DL26(diwet)  Mercury 0.000066 0.0001° 0.002 0.011 Pass Pass
SSD6DLO1(diwet) ~ Molybdenum 0.0013 0.015° NE 0.18 Pass Pass
SSD6DL21(diwet)  Molybdenum 0.0013 0.015° NE 0.18 Pass Pass
SSD6DL21(diwet)  Nickel 0.427 0.078° NE 0.73 Fail Pass Pass
SSD6DLO1(diwet)  Nickel 0.364 0.078° NE 0.73 Fail Pass Pass
SSD6DL26(diwet)  Nickel 0.0925 0.078° NE 0.73 Fail Pass Pass
SSD6DLO06(diwet)  Nickel 0.0298 0.078° NE 0.73 Pass Pass
SSD6DLO1(diwet)  Nitrate 0.152 25.1° 10 10 Pass Pass
SSD6DL21(diwet)  Vanadium 0.165 0.02° NE 0.26 Fail NA Pass Pass
SSD6DLO1(diwet)  Vanadium 0.126 0.02° NE 0.26 Fail NA Pass Pass
SSD6DL26(diwet)  Vanadium 0.0466 0.02° NE 0.26 Fail NA Pass Pass
SSD6DLO06(diwet)  Vanadium 0.0243 0.02° NE 0.26 Fail NA Pass Pass
SSD6DL21(diwet)  Zinc 0.22 0.03° NE 11 Fail NA Pass Pass
SSD6DLO1(diwet)  Zinc 0.167 0.03° NE 11 Fail NA Pass Pass
SSD6DLO06(diwet)  Zinc 0.0186 0.03° NE 11 Pass Pass
SSD6DL26(diwet)  Zinc 0.016 0.03° NE 11 Pass Pass
Notes

This represents a 100-fold environmental attenuation factor.

®The background concentration represents the 80% lower confidence limit on 95" percentile of the ground water concentrations detected in well UCD-18.

°The background concentration represents the maximum detected concentration in well UCD-18 samples. There was insufficient detected data to calculate 80% lower confidence limit on the 95™ percentile.
4 The background concentration represents one half of the lowest reported detection limit for well UCD1-18 samples. Applies to COCs whose UCD1-18 results were all ND.
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Table 5-11.  Analysis of Deionized Water Waste Extraction Test Results, Domestic Septic System 6 (continued)

Abbreviations

DI WET deionized water waste extraction test
1D identification (number)

MCL maximum contaminant level

mg/L milligrams per liter

NA not applicable

ND not detected

NE not established

PRG preliminary remediation goal
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Table 5-12.  Evaluation of Ground Water Results, Domestic Septic System 6

Sample ID Constituent Concentration Background MCLs Tap Water PRGs Concentration < Concentration < Concentration <
(mg/1 or pCi/l) (mg/l or pCi/l) (mg/1 or pCi/l) Background MCLs PRG
Pesticides mg/l mg/l
WSD6DLO01 4,4-DDT 0.00011 ND NE 200 NA NA Pass
WSD6DLO01 Endrin aldehyde 0.00016 ND NE NE NA NA NA
General Chemistry mg/I mg/I mg/I mg/l
WSD6DL05 Hexavalent Chromium 0.051 0.039° 0.05 0.00016" Fail Fail Pass
Metals mg/I mg/I mg/I mg/I
WSD6DL03 Aluminum 1220 NE NE 36 NA NA Fail
WSD6DL01 Aluminum 596 NE NE 36 NA NA Fail
WSD6DL05 Aluminum 0.0326 NE NE 36 NA NA Pass
WSD6DLO01 Arsenic 0.0546 0.008 0.01 0.000045 Fail Fail Fail
WSD6DL03 Arsenic 0.0429 0.008 0.01 0.000045 Fail Fail Fail
WSD6DL03 Barium 24.6 0.187° 2 2.6 Fail Fail Fail
WSD6DL01 Barium 8.36 0.187% 2 2.6 Fail Fail Fail
WSD6DL03 Beryllium 0.0348 0.002° 0.004 0.004 Fail Fail Fail
WSD6DLO01 Beryllium 0.0129 0.002° 0.004 0.004 Fail Fail Fail
WSD6DL03 Cadmium 0.0052 0.002° 0.005 0.018 Fail Fail Pass
WSD6DL03 Chromium 5.38 0.025° 0.1 55 Fail Fail Pass
WSD6DL01 Chromium 3.22 0.025% 0.1 55 Fail Fail Pass
WSD6DL03 Cobalt 2.63 0.002° NE 2.2 Fail NA Fail
WSD6DLO01 Cobalt 0.974 0.002° NE 22 Fail NA Pass
WSD6DL03 Copper 2.6 0.002° 13 1.4 Fail Fail Fail
WSD6DL01 Copper 1.1 0.002° 13 14 Fail Pass
WSD6DL03 Iron 1950 0.502° NE 11 Fail NA Fail
WSD6DLO01 Iron 1160 0.502° NE 11 Fail NA Fail
WSD6DL05 Iron 0.0303 0.502° NE 11 Pass
WSD6DL03 Lead 0.737 0.001° 0.015 NE Fail Fail Pass
WSD6DL01 Lead 0.231 0.001° 0.015 NE Fail Fail Pass
WSD6DL03 Magnesium 2110 112° NE NE Fail NA
WSD6DLO01 Magnesium 997 112* NE NE Fail NA
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Table 5-12.  Evaluation of Ground Water Results, Domestic Septic System 6 (continued)
Sample ID Constituent Concentration Background MCLs Tap Water PRGs Concentration < Concentration < Concentration <

(mg/1 or pCi/l) (mg/l or pCi/l) (mg/1 or pCi/l) Background MCLs PRG

Metals (continued) mg/Il mg/Il mg/Il mg/l

WSD6DL05 Magnesium 0.0103 112¢ NE NE Pass

WSD6DL03 Manganese 112 0.01° NE NE Fail NA

WSD6DLO01 Manganese 42.6 0.01° NE NE Fail NA

WSD6DL05 Manganese 0.0012 0.01° NE NE Pass

WSD6DL01 Mercury 0.0012 0.0001° 0.002 0.011 Fail Pass

WSD6DL03 Mercury 0.0011 0.0001° 0.002 0.011 Fail Pass

WSD6DL03 Nickel 15.2 0.078° NE 0.73 Fail NA Fail

WSD6DLO01 Nickel 7.65 0.078% NE 0.73 Fail NA Fail

WSD6DL03 Nitrate 242 25.1° 10 10 Pass

WSD6DLO01 Nitrate 16.8 25.1° 10 10 Pass

WSD6DLO01 Selenium 0.0773 0.006° 0.05 0.18 Fail Fail Pass

WSD6DL03 Silver 0.0036 5° NE 0.18 Fail NA Pass

WSD6DL03 Vanadium 1.79 0.02* NE 0.26 Fail Pass

WSD6DL01 Vanadium 151 0.02* NE 0.26 Fail Pass

WSD6DL03 Zinc 4.92 0.03° NE 11 Fail NA Pass

WSD6DL01 Zinc 2.45 0.03* NE 11 Fail NA Pass

WSD6DL05 Zinc 0.0025 0.03* NE 11 Pass NA Pass

Radionuclides pCil/l pCil/l pCil/l pCi/l

WSD6DL01 Bismuth-214 20.9 35° NE 248 Pass

WSD6DL03 Bismuth-214 13.3 35° NE 248 Pass

WSD6DLO01 Lead-212 19 3.6 NE 1.90 Fail NA Fail

WSD6DLO01 Lead-214 131 31.3° NE 138 Pass

WSD6DL01 Potassium-40 320 22¢ NE 1.93 Fail NA Fail

WSD6DL03 Potassium-40 72 22° NE 1.93 Fail NA Fail

WSD6DL03 Radium-226 2.85 1.14% 5 0.0008 Fail Pass

WSD6DLO01 Radium-226 151 1.14% 5 0.0008 Fail Pass

WSD6DL05 Radium-226 0.642 1.14% 5 0.0008 Pass

WSD6DL01 Thallium-208 6.82 2.15° NE NE Fail NA
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Table 5-12.  Evaluation of Ground Water Results, Domestic Septic System 6 (continued)
Sample ID Constituent Concentration Background MCLs Tap Water PRGs Concentration < Concentration < Concentration <
(mg/l or pCill) (mg/l or pCi/l) (mg/l or pCill) Background MCLs PRG

Radionuclides (continued) pCi/l pCi/l pCi/l pCi/l
WSD6DL03 Thorium-230 0.522 NE NE 0.52 NA NA Pass
WSD6DL05 Thorium-230 0.255 NE NE 0.52 NA NA Pass
WSD6DL01 Thorium-232 0.151 NE NE 0.47 NA NA Pass
WSD6DL01 Uranium-233/234 0.554 NE 27 0.663/0.674 NA Pass
WSD6DL05 Uranium-233/234 0.551 NE 27 0.663/0.674 NA Pass
WSD6DL03 Uranium-233/234 0.391 NE 27 0.663/0.674 NA Pass
WSD6DL05 Uranium-235/236 0.122 ND 27 0.684/0.711 NA Pass
WSD6DLO01 Uranium-238 0.304 NE 27 0.74 NA Pass

Notes

2The background concentration represents the 80% lower confidence limit on 95" percentile of the ground water concentrations detected in well UCD-18.

®The background concentration represents the maximum detected concentration in well UCD-18 samples. There was insufficient detected data to calculate 80% lower confidence limit on the 95" percentile.

®The background concentration represents one half of the lowest reported detection limit for well UCD1-18 samples. Applies to COCs whose UCD1-18 results were all ND.

Abbreviations

DDT dichlordiphenyl trichlor

1D identification (number)
MCL maximum contaminant level
mg/l milligrams per liter

NA not applicable

ND not detected

NE not established

pCi/l picoCuries per liter

PRGs preliminary remediation goal

J:\DOE\4007\534\DSS 3 & 6 RAR\_Tables\Table 5-12.doc

WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 5
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 1 of 1

Table 5-13.  Domestic Septic Systems 3 and 6 Removal Actions Air Monitoring Data Summary

Contaminant Units Average Maximum Background DCG PRG PEL Average Maximum
of Concern Concentration  Concentration  Concentration® Concentration > Concentration >
Background Regulatory Limit?

Barium pg/m® 0.0034 0.004 0.0016 N/A 0.52 500 Yes No/No®
Cadmium pg/m® 0.0002 0.0002 0.0001 N/A 0.0011 5 Yes No/No®
Cesium-137 uCi/ml 2.05E-18 4.5E-17 5.19E-17 4E-10 N/A N/A No No
Chromium pg/m® 0.0015 0.0017 0.0016 N/A 0.000023 500 No Yes/No®
Copper pg/m® 0.0203 0.0331 0.0061 N/A N/A 1,000 Yes No

Lead pg/m® 0.0014 0.0019 0.0007 N/A N/A 0.05 Yes No
Lead-210 pCi/ml 2.16E-14 3.53E-14 4.37E-15 9E-13* N/A N/A Yes No
Mercury ug/m? 5.73E-05 6.76E-05 2.47E-05 N/A 0.31° 10° Yes No/No®
Radium-226 pCi/ml 3.56E-16 5.84E-16 5.56E-16 1E-12' N/A N/A Yes No
Strontium-90 pCi/ml 3.62E-17 4.94E-17 ND 9E-12 N/A N/A Yes No

Notes

! The background concentration is the air concentration detected at the background air monitoring station, AM-3, during the Domestic Septic Systems 3 and 6 removal actions.

2 Regulatory limit refers to derived concentration guides for radionuclides and preliminary remediation goals/ permissible exposure limits for metals.

® The left side states whether the maximum concentration is greater than the preliminary remediation goal. The right side states whether the maximum concentration is greater than the
permissible exposure limit.

* Derived concentration guide value for lung retention class “D”

® Preliminary remediation goal for elemental mercury

® Mercury (aryl and inorganic compounds)

" Derived concentration guide value for lung retention class “W”

Abbreviations

DCG derived concentration guide

N/A not applicable

ND not detected

PEL permissible exposure limit

PRG preliminary remediation goal for ambient air

ug/m® microgram per cubic meter
puCi/ml microCurie per milliliter
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6. PHASE Il DATA EVALUATION

The data from the DSSs 3 and 6 RAs were evaluated in two phases:

e The Phase | Data Evaluation, presented to the RPMs on June 18, 2002, was
based on field sampling and screening methods summarized in Section 5; and,

e  The Phase Il Data Evaluation, contained in this section, was based on analytical
laboratory results from confirmation and DL samples. Figure 6-1 is a decision
flow diagram for the Phase 1l Data Evaluation.

The Phase | Data Evaluation occurred immediately following waste removal while the
excavations were open. The Phase | data were used to guide the excavation activities and was based
on screening sample analyses conducted during the RAs. The Phase | Data Evaluation was presented
to the RPMs on June 18, 2002 to reach consensus on whether cleanup goals were attained for driver
COCs. During the June 18 meeting, decisions were reached to proceed with collecting confirmation
samples, backfilling the excavations, and restoring the site. The June 18 meeting satisfied the Phase I
Data Evaluation objectives described in the Work Plan.

The Phase Il Data Evaluation was completed after all analytical results from the confirmation
and DL sampling were received. Figure 6-2 presents the data evaluation process. During the Phase
Il Data Evaluation, confirmation and DL sampling results were tabulated according to chemical
group, and then risk and DL analyses were conducted. These analyses were used to determine
whether the RAOs presented in Section 1.3 were attained and, if not, make recommendations
regarding any additional required actions. The first step in the Phase Il Data Evaluation was data
management and validation, as described below.

6.1 Data Reduction/Verification/Reporting and Records Management

Obtaining valid and comparable data requires adequate QA/QC procedures and
documentation. The QA requirements applicable to the RA activities are provided in the Final QAPP
(WA, 2000a). The QAPP was based upon the requirements of DOE Order 5700.6¢c "Quality
Assurance” and QAMS-005/80 (US EPA, 1980) “Interim Guidelines and Specifications for
Preparing Quality Assurance Project Plans" as they are applicable to the RA scope of work.

Per the QAPP and Work Plan, the following activities were conducted to ensure data
usability:

e  Sample collection QA/QC;
o Data reduction, verification, reporting, and validation; and,
e Data management.
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6.1.1 Sample Collection Quality Assurance/Quality Control

Field QA/QC samples were collected to ensure reliability of field sampling procedures and
materials. Eight field duplicates greater than 10% of the 67 confirmation samples, and 1 equipment
rinsate blank were collected following the RA, as required in the QAPP and Work Plan. The relative
percent difference between Hg results was greater than 100% in two of three field duplicate pairs
from the DSS 3 confirmation samples and one of three field duplicate pairs from the DSS 6
confirmation samples. Relative percent difference values were high despite measures taken to
homogenize the samples before Hg analysis. All field duplicate samples were homogenized in the
field before being split into field duplicate pairs. In addition, all samples were dried, pulverized and
thoroughly mixed in the laboratory before Hg sample preparation. Because the Hg samples were
pulverized and homogenized to a maximum particle size of 0.01 grams (g), Hg may be present in
extremely small particles (<0.01 g) of high concentration.

6.1.2 Data Reduction, Verification, Reporting, and Validation

Accurate data reduction, validation, and reporting protocols are necessary to interpret data
and make sound decisions. After the RA confirmation sampling was completed, data reduction,
verification, reporting, and validation were performed, as required by the QAPP and RA Work Plan.

Independent of the laboratory review, WA performed data validation and verification on the
analyzed samples using the "US EPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review" (US EPA, 1988a) and "US EPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review" (US EPA, 1988b). Analytical results were
qualified as a result of the data validation process in accordance with the flagging convention
described in the QAPP.

Sample results and associated QA/QC results that were reviewed included (as applicable):
holding times, field and laboratory blank results, laboratory control sample spike results, matrix
spike/matrix spike duplicate recovery failure (m qualifier), laboratory matrix duplicate results,
surrogate recoveries and internal standard performance. All sample results were identified as usable
(no qualifier), estimated and usable (with J or UJ qualifier), or rejected and unusable (with R
qualifier). Rejected data and data containing substantial untraceable omissions or errors were
removed from the database before determining the COC concentration terms. Twenty of the 33 DSS
3 confirmation samples were re-collected and reanalyzed for hexavalent chromium because the
contract-required detection limit was not achieved for the original samples. Similarly, 24 of 26 DSS 6
confirmation samples were re-collected and reanalyzed for hexavalent chromium because the
contract-required detection limit was not met for the original samples. It is important to note that the
original hexavalent chromium data were not R-qualified (rejected) during data validation. However,
the original data were not used because they were of lower quality than the re-collected and
reanalyzed samples that achieved the contract-required detection limit. Eighteen DSS 6 DL Hg
samples were Jm-qualified due to a batch matrix spike recovery of 377%. These results were
qualified during data validation to indicate the matrix spike recovery was outside of control limits
(75% to 125%). Because the matrix spike recovery was well above the control limit, the reported
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mercury concentrations may have a large positive bias. These samples should be re-analyzed to
obtain higher quality results. However, the original samples have significantly exceeded the holding
time requirement of 28 days. The DSS 6 DL mercury samples will be re-collected to confirm these
results.

Only 0.5% of DSS 3 confirmation data were qualified with an R qualifier (rejected and
unusable) during data validation. None of the DSS 6 confirmation data were rejected with an R
qualifier.

6.1.3 Data Management

All electronic records were compared with the laboratory hard copy results to assure
electronic database quality. Differences between electronic records and hard copy results were
documented and resolved by investigating the validated data packages. Electronic records that
contained errors were corrected and the corrections were documented and stored with the data
validation records and detailed data packages. No errors were found on the hard copy results. The
constituents that were detected in at least one DSS 3 confirmation sample, but were not included in
the risk analysis because they do not have RBAS values are: actinium-228, arsenic, beryllium, cobalt,
iron, lead-212, nickel, nitrate, potassium-40, Ra-228, thallium-208, thorium-230, uranium-233/234
and uranium-238 and vanadium. The upcoming Site-Wide Risk Assessment will address all positive
detections from the confirmation data set.

Some COCs were reported below laboratory detection limits for the confirmation samples.
Per the Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental
Surveillance (DOE, 1991) and Statistical Methods for Environmental Pollution Monitoring
(Gilbert, 1987), the data were managed as follows:

e All radionuclide results were used in statistical tests and sample statistic
determinations including negative values, zero values and results below the
minimum detectable activity. All radiological data were used to avoid bias in
the statistical tests, concentration term calculations used in the risk screening,
and sample statistics (Gilbert, 1987; DOE, 1991).

e  For non-radionuclides, only values above the laboratory/contract-required
detection limit or analytical method detection limit were used to calculate the
concentration terms for the risk screening (Gilbert, 1987).

6.1.4 Data Summary

Analytical results are compared to RBAS values in Section 6.2.2. Notable findings based on
review of the DSSs 3 and 6 confirmation data are discussed below.
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6.1.4.1 Domestic Septic System 3

Notable findings based on review of the DSS 3 confirmation data include:

e All SVOC and VOC confirmation sample analytical results were below the
detection limits.

e All of the cadmium, copper and lead results were below their respective
background concentrations.

e  All of the metals confirmation results were below their respective PRGs.

e All of the radionuclide confirmation sample analytical results were below
background with the exception of Cs-137 and Sr-90.

e All alpha and gamma chlordane and heptachlor epoxide confirmation sample
analytical results were below their respective PRGs.

6.1.4.2 Domestic Septic System 6

Notable findings based on review of the DSS 6 confirmation data include:

e All SVOC and VOC confirmation sample analytical results were below their
detection limits.

e All copper and barium confirmation results were below their respective
background concentrations.

e  All Hg confirmation results were below the PRG.

6.2 Risk Screening

The risk screening conducted for this report evaluated potential impacts to human health at
the three receptor locations shown in Figure 6-3. A risk-screening evaluation was conducted using
RBAS values developed for the Site (Section 6.2.2). The purpose of the risk screening was to
determine if excess cancer risk was within the US EPA acceptable range of 10 to 10° and if non-
carcinogenic effects were less than the cumulative hazard quotient (HQ) of 1.0. All of the
constituents that were measured above the detection limit and had established RBAS values were
included in the risk screening. All positive detections from the confirmation data set will be
addressed in the Site-Wide Risk Assessment.

6.2.1 Background Concentrations

Background concentrations of COCs in LEHR-area soil (Tables 6-1 and 6-2) were calculated
using analytical results of off-site soil samples and US EPA-approved statistical methods. This
evaluation used background concentrations presented in Appendix C of the Radium/Strontium
Treatment Systems Work Plan (WA, 2000e). Specifically, the 80% lower confidence limit of the
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95th quantile for the available off-site soil data was selected to represent the background value for
each COC.

All of the DSS 6 RA confirmation samples were collected at depths greater than four ft bgs.
All of the DSS 3 RA confirmation samples were collected at depths greater than 4 ft bgs with the
exception of two samples collected at 3.6 ft bgs. Therefore, the background concentrations
calculated for soil greater than four ft deep were used for the background comparisons during the
DSSs 3 and 6 Phase Il Data Evaluation.

6.2.2 Risk-Based Action Standards

RBASs for the DOE areas at the LEHR site were developed and presented in the Draft Final
Determination of Risk-Based Action Standards Report (WA, 1997a). The RBAS values are site-
specific concentrations that yielded the target incremental cancer risk or non-cancer risk for each
COC. DOE and the regulatory agencies use the RBAS values as cleanup guidelines during RAs.

The RBAS values are single COC concentrations which, if present in soil at DOE areas of the
LEHR site, might result in the specified maximum individual excess cancer risk level (or HQ) to an
exposed individual. RBAS values were developed using US EPA guidance for developing risk-
based PRGs using a back-calculation approach for both carcinogenic and non-carcinogenic COCs.

Calculating the RBAS values included the following steps (WA, 1997a):

e ldentifying the COCs present in soil media at DOE areas of the LEHR site.
Seventy-four chemicals and radionuclides were identified as LEHR site COCs.
Of these 74 COCs, only barium, copper, Hg and hexavalent chromium were
identified as COCs at DSS 6 (WA, 2002). Cadmium, copper, lead, Hg,
chromium, silver, Cs-137, Pb-210, Ra-226, Sr-90, formaldehyde, alpha and
gamma chlordane, heptachlor epoxide, hexavalent chromium and nitrate were
identified as COCs at DSS 3. At the request of the RPMs, SVOC and VOC
samples were also collected from the DSSs 3 and 6 areas and one soil sample
was also collected beneath the effluent line between DST 3 and the DSS 3 DB
and analyzed for a full suite of constituents including metals, SVOCs, VOCs,
radionuclides, and pesticides/PCBs. All of the COCs that had analytical results
above the detection limit and an established RBAS were included in the risk
screening.

e Identifying possible exposure pathways and scenarios;

e  Conducting fate and transport modeling to relate on-site concentrations of the
COCs to concentrations in exposure media;

e  Calculating the chemical dose or intake for each COC; and,

e  Performing iterative back-calculations to determine the source soil concentration
or RBAS that yielded the acceptable incremental cancer or non-cancer risk.

JADOE\A007\534\DSS 3 & 6 RAR\_Text\0925RAConf.doc WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 6
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 6-6 of 6-19

For carcinogenic compounds, the RBAS values used in this risk screening are based upon a
level of protection equal to the excess upper bound lifetime cancer risk of 10°. For systemic non-
carcinogenic compounds, the RBAS values are equivalent to an HQ of 1.0, representing no
significant adverse effect during a lifetime. The non-carcinogenic Scenario 2 RBASs (see below) for
Hg at DSSs 3 and 6 were recalculated using new contamination intervals based on confirmation and
DL data (Appendix C). The carcinogenic Scenario 2 RBAS for heptachlor epoxide at DSS 3 was
recalculated because this compound was only detected in one of 27 confirmation samples. The
original RBAS calculation for heptachlor epoxide used a contamination interval of zero to 15 ft bgs.
The DSS 6 confirmation sample with the heptachlor epoxide detection was collected 5.2 ft bgs. The
heptachlor epoxide RBAS for the DSS 6 area was recalculated using a contamination interval of 5 to
6 ft bgs to more accurately represent the contaminant distribution in this area (Appendix C). The
2000 PRGs included a non-cancer slope factor for heptachlor epoxide, therefore, an RBAS with a
non-cancer end-point was also calculated.

Risk assessments evaluate excess or incremental risk due to the presence of contaminants
above background or naturally occurring contaminant levels. Background is typically identified as
contributing zero excess or incremental risk since the contaminants are present regionally and are
often naturally occurring. For some of the COCs, the RBAS values are less than their background
concentrations. In these cases, the action standard is set at background. Additionally, if a COC is
detected at or below background levels, it was assumed that it does not contribute to excess or
incremental risk and was removed prior to the risk screening.

Three risk exposure scenarios have been developed (WA, 1997a) and RBAS values were
calculated for each scenario. The RBAS values for the 10°® excess cancer risk level and HQ equal to
1.0 for the DSSs 3 and 6 COCs under each risk scenario are presented in Tables 6-1 and 6-2.
Figure 6-3 shows the locations of the receptors. Each scenario is described below.

e Scenario 1. On-Site Researcher—Represents potential on-site workers that may
be exposed to source area soil through external radiation from radionuclides at
or near the ground surface (for radionuclides only), ingestion, inhalation and
dermal exposure.

e Scenario 2: East Side Residential Farmer—Represents potential off-site
residential farmers that may be exposed to potentially impacted ground water,
potentially impacted surface water (via recreational use), and via external
radiation from radionuclides at or near the ground surface (for radionuclides
only). Exposure is through inhalation of fugitive dust, soil ingestion, and
consumption of agricultural foods that are potentially impacted by fugitive dust
migration from the on-site source areas.

e  Scenario 3: South Side Residential Farmer—Identical to Scenario 2 except that
exposure to impacted ground water is not included, since ground water flow
from potential on-site LEHR sources is away from this receptor location. It is
assumed that ground water contamination does not impact Putah Creek.
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6.2.3 Reasonable Maximum Exposure

US EPA guidance (US EPA, 1994) recommends using a reasonable maximum exposure
(RME) for Superfund risk assessments. The RME is a conservative estimate of intake and is defined
as the highest exposure that could reasonably be expected to occur for a given exposure pathway at a
site. The RME accounts for inherent environmental media sampling uncertainty in the contaminant
concentration.

Per US EPA (1994), statistical calculations were performed for each COC to determine the
concentration terms. The statistical calculations included determining the mean, standard deviation,
and the 95% upper confidence limit (UCL) on the mean of data. The 95% UCL is a statistical value
that is often calculated for Superfund sites to conservatively compare the cleanup area or remediation
unit data to a pre-determined level such as the RBAS.

The US EPA recommends that the 95% UCL be used as the concentration term, or RME, in
Superfund assessments because of the uncertainty associated with the true average concentration at a
site. Though sampling plans are developed to collect an adequate number of samples to characterize
the contamination at a site, the true mean of the contamination data set is rarely known or available.

The 95% UCL provides reasonable confidence that the true site average concentration will
not be underestimated. The 95% UCL is defined as a value that, when calculated repeatedly for
randomly drawn subsets of a site's data, equals or exceeds the true mean for the Site's concentration
95% of the time. Therefore, the 95% UCL is used as the average concentration because it is an
available statistical value as opposed to the true mean of the population which typically is not
available.

The 95% UCL varies depending on the distribution of the data and the mean for the data set
and is calculated for a normally distributed data set, using the following formula:

95% UCL = X+ tos(S/(N)™)

Where,

X = Mean of the data set

tos = Student t value for a one-tailed 95% confidence interval and the
representative number of degrees of freedom

S =  Standard deviation of the data set

N = Number of samples

Three COCs (barium, chromium and copper) have log-normally distributed confirmation data
sets based on the background data sets. It is assumed, therefore, that the confirmation data sets for
these three COCs are also log-normally distributed. The following log-normal formula is used to
calculate the 95% UCL on the mean for these data sets:

950/0 UCL - ei+0.552+sH/(n—l)°'5
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Where,

e =  Constant (base of the natural log, equal to 2.718)

X = Mean of the transformed data set

S =  Standard deviation of the transformed data

H =  H-statistic (from the table published in Gilbert, 1987)

N = Number of samples

If less than ten samples’ contain detectable concentrations, the maximum detected
concentration was selected as the concentration term or RME for the risk screening. At DSS 3, this
was the case for 19 of the 30 COCs. At DSS 6, one of four COCs had less than ten detectable
concentrations. Otherwise, the 95% UCL on the mean was calculated to determine the concentration
term or RME for the COC, using US EPA procedures (US EPA, 1992). Tables 6-4 and 6-5 present
the RMEs for all detected COCs at DSSs 3 and 6, respectively.

6.2.4 Background Comparison

Background comparisons were performed for COCs with an RBAS less than the background
value (Table 6-3). Background comparisons were performed for the DSS 3 cadmium, copper, lead,
Hg and Ra-226. Background comparisons were performed for the DSS 6 barium, copper and Hg
confirmation data. Per US EPA (1994), these were performed by comparing the data set for the
background off-site soil data to the confirmation sampling data set for each applicable COC. For
VOCs, SVOCs, and pesticides/PCBs, where no background data exist, the reported detection limit
was used for the comparison.

US EPA guidance recommends the Wilcoxon Rank Sum (WRS) and the Quantile tests to
perform the background comparison. These tests are outlined in the Statistical Method for
Evaluating the Attainment of Cleanup Standards, Vol. 3 (US EPA, 1994). The WRS test is used to
determine whether the RA has uniformly attained the cleanup goal for a particular COC throughout
the cleanup unit, whereas the Quantile Test is more appropriate to detect when an RA has failed in
only a few areas within the cleanup unit.

The results of the WRS and Quantile tests from the background comparisons are summarized
in Table 6-3. The DSS 3 cadmium, copper, lead and Ra-226 data sets passed the WRS and Quantile
tests. The DSS 6 barium and copper data sets passed the WRS and Quantile tests. All of these COCs
were eliminated from their respective risk screenings, since their confirmation data sets were similar
to background and were therefore assumed not to contribute to excess or incremental risk at the site.

! Sampling data from Superfund sites have shown that data sets with fewer than 10 samples per exposure area provide
poor estimates of the mean concentration (US EPA, 1992). Thus, the maximum concentration is selected to represent the data
set.
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The DSSs 3 and 6 Hg data sets both failed the WRS and Quantile tests and histogram
comparisons. The data suggests that Hg is present in concentrations above background for the Site.
Accordingly, Hg was not removed from the risk screening.

6.2.5 Risk Calculation

The risk screening assessed whether the first and second RAOs for the DSSs 3 and 6 RAs
were attained. The risk screening decision process is illustrated in Figure 6-4. For each carcinogenic
COC with an RBAS above the background concentration, the RME is divided by the RBAS at
specified risk levels (10, 10, and 10*). The sum of the RME/RBAS ratios for all COCs with an
RBAS above the background concentration are then computed for each of the three risk scenarios. If
the cumulative sum of the ratios is less than 1.0, the screening level evaluation concludes that the
first RAO has been met.

A similar ratio is calculated for the cumulative HQ for non-carcinogenic COCs. If the sum of
the RME/RBAS ratios for the non-carcinogens is less than 1.0, the risk screening concludes the
second RAO has been attained.

Below is an example of the calculation method used for the RME to RBAS comparisons.

Individual COC
RME, . . i
_ =  ratio of RME to the RBAS for each scenario (n = Scenario 1, 2 or 3)
R BASlScenario
where:
RME; =  RME for COC,
RBAS; = RBAS for COCy, in Scenario n

Cumulative Carcinogenic COCs

cumulative _

ratio
5 RME, __ RME, __ RME,  RME,
R BASlScenario R BASZScenario R BASSScenario R BASmScenario

Cumulative Non-Carcinogenic COCs

cumulative -

ratio
5 RME, _ RME,  RME,  RME,
RB'A\SlScenarion RB'A‘SZScenarion RB'A‘S3Scenario RB'A\SmScenarion
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Tables 6-6 and 6-7 show the RME/RBAS ratios for each COC and each scenario at the 10°
excess cancer risk level, and HQ = 1.0 non-carcinogenic risk level for DSSs 3 and 6 confirmation
data, respectively. Tables 6-8 and 6-9 show the cumulative RME/RBAS ratios for each scenario at
the 10, 10°°, and 10 excess cancer risk levels and HQ = 1.0 non-carcinogenic risk level for DSSs 3
and 6, respectively.

6.2.5.1 Cancer Risk Calculations

Comparison of the RBAS values to the measured soil concentrations indicates that none of
the individual COCs exceed the carcinogenic RBAS values in the DSS 3 or 6 areas for the 10, 107,
or 10 target risk levels after the RA. At 10°, 10 and 10 target incremental carcinogenic risk
levels, none of the cumulative RME/RBAS ratio exceed 1.0 for the DSSs 3 and 6 data sets.

Tables 6-6 and 6-7 show the DSS 3 individual carcinogenic COC RME/RBAS ratios and the
cumulative carcinogen RME/RBAS ratios, respectively. Tables 6-8 and 6-9 show the DSS 6
individual carcinogenic COC RME/RBAS ratios and the cumulative carcinogen RME/RBAS ratios,
respectively.

These data demonstrate that the cumulative residual risk for carcinogens falls within the US
EPA Comprehensive Environmental Response, Compensation and Liability Act risk range of 10 to
10°®. Thus, the DSSs 3 and 6 RAs achieved RAO No. 1 by reducing the cumulative cancer risk to a
nominal range of 10 to 10°.

6.2.5.2 Non-Cancer Risk Calculations
6.2.5.2.1 Domestic Septic System 3

Comparison of the RBAS values to the measured site soil concentrations indicates that only
one COC, Hg, exceeds its non-carcinogenic RBAS value based on an HQ of 1.0 after the DSS 3 RA.
Tables 6-6 and 6-8 show individual non-carcinogenic COC RME/RBAS ratios and the cumulative
non-carcinogen RME/RBAS ratio, respectively.

Scenario 2 (East Side Residential Farmer) is the only scenario that had a cumulative HQ that
exceeded 1.0. At DSS 3, the cumulative HQ for Scenario 2 is 3.22. Hg is the most significant
contributor to the cumulative HQ with a ratio of 1.73. These data indicate that the DSS 3 RA has not
achieved the second RAO by reducing the cumulative non-cancer HQ to below 1.0.

6.2.5.2.2 Domestic Septic System 6

Comparison of the RBAS values to the measured site soil concentrations indicates that only
one COC, Hg, exceeds its non-carcinogenic RBAS value based on an HQ of 1.0 after the DSS 6 RA.
Tables 6-7 and 6-9 show individual non-carcinogenic COC RME/RBAS ratios and the cumulative
non-carcinogen RME/RBAS ratio, respectively.

Scenario 2 is the only scenario that had a cumulative HQ that exceeded 1.0. Scenario 2

conservatively assumes that ground water being ingested from an off-site residential well contains a
soluble form of Hg and that the receptor is ingesting the peak Hg concentration. At DSS 6, the
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cumulative HQ for Scenario 2 is 2.50. Hg is the most significant contributor to the cumulative HQ
with a ratio of 2.40.

The Hg HQ was also above 1.0 at the DSS 3, Southwest Trenches and Radium and Strontium
Treatment Systems Areas. Hg above an HQ of 1.0 at many areas of the LEHR site could be due to
the conservative assumptions that ground water would be ingested under Scenario 2.

6.2.5.3 Comparisons of Preliminary Remediation Goals to Reasonable Maximum Exposure
Values

The RME values for each COC were compared to the following action standards:

e  Chemical Constituents—Residential PRGs established by US EPA Region 9 in
November 2000; and,

e Radionuclides—Radionuclide PRGs established by US EPA Region 9 in
January 2001.

6.2.5.3.1 Domestic Septic System 3

The Sr-90 RME, 0.53 pCi/g, exceeded the PRG for residential soil of 0.231 pCi/g. All other
COC RME values were at or below their respective residential soil PRGs.

6.2.5.3.2 Domestic Septic System 6

The hexavalent chromium RME, 0.362 mg/kg, marginally exceeded the California-modified
PRG for residential soil of 0.2 mg/kg. All other COC RME values were below their respective
residential soil PRGs.

6.2.6 Hot Measurement Analysis

A hot measurement analysis (US EPA, 1994) was also performed to determine if any COC
exceeded its respective upper limit concentration value. If so, then further evaluation or additional
remedial action may be required, at least locally, for the areas with hot measurements, regardless of
the outcome of the background comparisons using the WRS and Quantile tests or the risk screening
analysis.

The hot measurement analysis is typically used in background comparisons in conjunction
with the WRS and Quantile tests to help ensure that unusually large sampling data measurements
receive proper attention regardless of the outcome of the WRS and Quantile tests. Due to the
de-emphasis of high concentrations when grouped with the entire data set, the WRS and Quantile
tests may indicate that the remedial action is complete even if a few very high concentrations are
detected in the remediation area.

For this Phase Il Data Evaluation, a hot measurement analysis was performed on all COCs
regardless of whether they were included in the background comparison to determine if COC
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measurements exceeded a value equal to ten times their respective 10° RBAS values for the
carcinogenic COCs, and the RBAS for the non-carcinogenic COCs. A factor of ten times the 10
RBAS was selected since it would correspond to a 10™ excess cancer risk level, or the middle of the
US EPA target risk range. The non-carcinogenic RBAS values were treated differently because, in
contrast to carcinogens which have risk levels from 10 to 10, risk assessments typically use only
one risk level for non-carcinogens: HQ = 1.0. The results of the hot measurement analyses for
DSSs 3 and 6 are presented in Tables 6-10 and 6-11, respectively.

6.2.6.1 Domestic Septic System 3

Mercury and formaldehyde were the only COCs that failed the hot measurement analysis.
Two formaldehyde results were above the lowest non-carcinogenic RBAS, 1.7 mg/kg. Sixteen Hg
results were above the lowest non-carcinogenic RBAS, 1.13 mg/kg. The maximum sample detection
locations and histograms for the Hg and formaldehyde data sets were evaluated. The need for
additional remedial action will be determined in the Feasibility Study.

Derived Concentration Guideline Level Elevated Measurement Comparison (DCGLgmc)
values were derived for Ra-226 and Sr-90 (Appendix A). The DCGLgyc for Ra-226 and Sr-90 are
7.34 pCi/g and 3,740 pCi/g, respectively. All Ra-226 and Sr-90 data were well below their
respective DCGLgpmc.

6.2.6.2 Domestic Septic System 6

Mercury was the only COC that failed the hot measurement analysis. Twelve Hg results
were above the lowest non-carcinogenic RBAS, 0.77 mg/kg. The maximum sample detection
locations and histograms for the Hg data set were evaluated. The need for additional remedial action
will be determined in the Feasibility Study.

6.3 Designated-Level Analysis

The third RAO is to mitigate any potential future impacts to ground water by reducing COC
concentrations in soil. The Designated Level Methodology for Waste Classification and Cleanup
Level Determination (Marshack, 1989) is a guidance document developed by the California Regional
Water Quality Control Board, Central Valley Region staff for determining a soil constituent’s
potential to impact ground water.

The DL approach consists of three phases:

e  Preliminary DL Analysis: Evaluate investigation sampling results and identify
DL COCs and hot spot areas;

e Data Gaps Investigation: Collect additional vertical profile data if needed for
each DL COC at the hot spot area; and,

e Refined DL Analysis: Model and calculate the DL values that protect ground
water using the vertical profile of DL COCs.
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Preliminary DL Analysis was conducted on the DSSs 3 and 6 investigation data. The
preliminary DL analysis is typically conducted on the confirmation sample data. However, to meet
the Federal Facility Agreement September 30 milestone for submittal of the Draft DSSs 3 and 6
Removal Actions Confirmation Report, DL samples were collected prior to RA activities.
Conducting the preliminary DL analysis on the investigation data is more conservative because the
investigation samples were collected beneath the sources of contamination based on 2001 DSSI data.
Review of the confirmation data, the DL boring locations selected prior to the RAs were near
contaminant sources and therefore were reasonable for determining the vertical profile of the DL
COCs. The DSSs 3 and 6 DL sampling depths were also based on information collected during the
2001 DSSI.

The DSS 3 preliminary DL analysis (WA, 2002) identified 13 COCs that require additional
evaluation: formaldehyde, hexavalent chromium, carbazole, arsenic, cadmium, chromium, lead, Hg,
molybdenum, nitrate, selenium, silver and Ra-226. The DSS 6 preliminary DL analysis (WA, 2002)
identified three COCs that require additional evaluation: hexavalent chromium, copper and Hg. Data
Gaps Investigation DL sampling was conducted prior to the DSSs 3 and 6 RAs to collect additional
vertical profile data for each DL COC. The objective of the DL sampling and subsequent data
evaluation was to determine whether residual concentrations of specific constituents in soil would
potentially impact ground water. Therefore, samples were collected from depths that represented
estimated post-RA residual concentrations. A detailed discussion of the preliminary DL Analysis
process and the results are presented Domestic Septic Systems 3 and 6 Removal Actions Work Plan
(WA, 2002).

The DL sampling and analytical results are discussed in detail in Section 5.3. The DL results
were used in the refined DL analysis (Phase C).

6.3.1 Refined Designated-Level Analysis

This section summarizes the methodologies, assumptions, and rationale used to conduct the
refined DL analysis. The refined DL analysis consisted of performing vadose zone modeling to
determine the potential adverse impacts to ground water from specific COCs. The model used
consists of a computer program written to interface with the multiphase fate and transport modeling
code NUFT (Nitao, 1996). Details of the model, including the selection of input parameter values
and model setup, are the same as those presented in previous reports (WA, 1997d and WA, 2000).
Parameters are only discussed below if changes were made for this modeling effort. The iterative
calculation approach as it applies to this tool is described in WA, 2000. Modeling input and results
are presented in Appendix D.

The scope of this modeling was limited to developing a soil profile model that was

representative of the post-RA conditions in the DSSs 3 and 6 areas. One conservative infiltration rate
was used, as described further below.
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6.3.2 Indicator Constituents and Distribution

The modeled contamination depth intervals were selected based on the actual distribution of
COCs as established by the post-RA confirmation sampling and DL sampling. To be conservative, it
was assumed that each COC was homogeneously distributed within the established contamination
interval.

6.3.2.1 Domestic Septic System 3

The DSS 3 DL sampling results are presented in Table 5-6. The post-RA confirmation
sampling and DL sampling data indicated that 7 of the 13 DSS 3 DL COCs did not require modeling.
Arsenic, cadmium, Ra-226, selenium and lead were not detected above background in any sample,
and carbazole was not measured above the detection limit in any sample. Therefore, modeling was
not warranted for these constituents.

Natural chromium in LEHR soil is stratified with depth, having higher concentrations in
shallow soil (0 to 4 ft bgs) than deeper soil (>4 to 40 ft bgs). The background values determined
previously (WA, 2000e) for shallow and deep soil were 199 mg/kg and 125 mg/kg, respectively. The
depth intervals used to determine shallow and deep background values are poorly correlated with the
DSS 3 confirmation sample depths. DSS 3 confirmation samples were collected at depths ranging
from 3.6 to 13 ft bgs, which begins at the bottom of the shallow background depth range (O to 4 ft)
and ends in the upper third of the deep range (>4 to 40 ft). In order to provide a more accurate
comparison between the DSS 3 confirmation data and stratified natural background, a chromium
background value was determined from background samples collected within the 3.5 to 13 ft depth
range. The new chromium background value for the DSS 3 confirmation sample depth range is
197 mg/kg. Chromium was not detected above 197 mg/kg in any DSS 3 confirmation or DL sample.
Therefore, modeling was not warranted for chromium.

The hexavalent chromium and formaldehyde contamination intervals were conservatively
assumed to extend throughout the entire soil column. Hg was detected above background in
confirmation samples collected between 4 and 12 ft bgs; therefore, this interval was used to model
the Hg distribution in the subsurface at DSS 3. The contamination interval selected for modeling
molybdenum was 15 to 35 ft since it was detected above background in the DL samples collected
over this depth interval. The confirmation sampling data indicated that the nitrate and silver
contamination intervals are 6 to 13 ft bgs and 8 to 11 ft bgs, respectively, based on above background
detections at these depths.

6.3.2.2 Domestic Septic System 6

The DSS 6 DL sampling analytical results are presented in Table 5-10. All of the copper and
nitrate results were below background. Therefore modeling for these constituents was not warranted.

The post-RA confirmation sampling and DL sampling indicated that Hg and hexavalent
chromium were present in the DSS 6 area soil at concentrations exceeding background. Therefore,
modeling was conducted to assess potential impacts to ground water. The interval selected for
modeling the distribution of Hg in the subsurface at DSS 6 is 4 to 20 ft bgs. The confirmation
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samples collected between four and seven ft bgs contained Hg concentrations that exceeded
background. Hg results from boring D6-DL1 indicated that the maximum Hg concentrations are
present between 10 and 20 ft bgs. However, as previously discussed in Section 6.1.2, the DSS-DL
mercury results are suspect due to high matrix spike recoveries and resampling is required.
However, the contamination interval for Hg at DSS 6 was conservatively set at 4 to 20 ft bgs for the
purposes of this report. The vadose zone was conservatively assumed to extend to 20 ft bgs because
this is the shallowest depth at which the ground water table has been observed. DL boring samples
were collected down to approximately 40 ft because this is the maximum depth at which the ground
water table has been observed.

The hexavalent chromium contamination interval was conservatively assumed to extended
throughout the entire vadose zone soil column because it was detected above background in
confirmation and DL samples collected between 4.4 and 41 ft bgs.

6.3.3 Soil Profile

A soil profile representing typical lithologies encountered in the post-RA DSSs 3 and 6 Areas
was developed based on the DL boreholes and RA excavations. As shown in Table 5-7, the
subsurface lithology to 45 ft bgs in the DSSs 3 and 6 areas is dominated by clayey silt and silty clay,
with a relatively small zone of more permeable silty sand from 29.5 to 32.5 ft bgs. For the DL
model, the entire vadose zone (0 to 20 ft bgs) was assumed to be very low estimated permeability
silty clay.

6.3.4 Ground Water Goals

The California and/or US EPA MCLs were used as the primary ground water goals in the DL
modeling. In addition, estimated background concentrations were used as ground water goals. These
background concentrations were based on COC concentrations detected in ground water from well
UCD1-18, located approximately 500 ft upgradient of the LEHR site. For Hg and silver, one-half of
the lowest detection limits were used because these COCs have never been detected in well UCD1-
18. For nitrate and hexavalent chromium, the 80% lower confidence limit on the 95" quantile of
concentrations detected in well UCD1-18 was used. The background nitrate and hexavalent
chromium concentrations were 25 mg/l and 0.0394 mg/l, respectively. The 25 mg/l nitrate
background value is higher than the 10 mg/l MCL.

6.3.5 Parameter Value Estimation
The assumptions and data used to develop the input parameters for modeling calculations are

described in detail in WA, 1997b. In general, the same soil physical and hydraulic properties that
were used previously to model the Ra/Sr Area were also used for this modeling effort. The physical,
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chemical and hydraulic input parameter values are summarized in Appendix D. Conservative
assumptions regarding the selected parameters are described below:

e  Depth to ground water: A depth to the water table (20 ft) observed at the site
was used in the model,

e Infiltration: An infiltration rate of 10.8 cm/year, corresponding to 25% of the
mean annual precipitation rate (Dames and Moore, 1994), was selected. The
infiltration was assigned to the model at constant rates resulting in continuous
vertical flux toward the water table. This is a very conservative assumption
since there are periods when the direction of flux is reversed due to
evapotranspiration;

e  Permeability and porosity: The highest measured values for each soil type are
used in the model,

e Volatility: No volatilization was used for any of the COCs;
e  Dispersion: No dispersion was used for any of the COCs;

e  Partitioning coefficients: The smallest measured or reported partitioning
coefficients were used for each soil type to minimize attenuation due to
adsorption. The partitioning coefficient for all Hg species was assumed to be
52 milliliters per gram, which is the lowest value found in the literature for Hg.
This Hg K4 was from the Superfund Chemical Data Matrix (US EPA, 1996);

e Initial concentration (IC) distribution: 1Cs are assumed to be uniformly
distributed throughout the entire extent of the selected interval thereby
significantly overestimating the total mass for that interval; and,

e Dilution: A thin aquifer thickness at the bottom of the model was used to
represent the top of the water table as a receptor. Dilution is therefore negligible
and this assumption overestimates the concentrations of 1Cs that may reach the
water table.

6.3.6 Model Setup, Initialization, and Parameter Sensitivity Analysis

The details of the conceptual model, boundary conditions and the initial flow conditions are
described in One-Dimensional Vadose Zone Modeling (WA, 1997d).

The sensitivity of the model to infiltration rate, lithology, dispersion, grid-cell spacing, initial
contaminant mass inventory and distribution, and ground water goal was also discussed in detail in
One-Dimensional Vadose Zone Modeling (WA, 1997d). Although no formal sensitivity analysis was
performed on retardation factor and vadose zone thickness, increasing these parameters would be
expected to increase peak time and decrease peak concentration.

In summary, the sensitivity analyses suggest that the DL modeling performed for the DSSs 3
and 6 areas produces conservatively low allowable soil concentrations for a given ground water goal
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because: 1) no vadose zone dispersion was included; 2) contaminant mass was estimated
conservatively high; 3) retardation factors were estimated conservatively low; and, 4) the vadose
zone thickness used was the minimum recorded. The infiltration rate and lithologies used to
represent the DSSs 3 and 6 areas are considered representative, and using the reasonable yet
conservative representation of these parameters would not significantly change the modeling results.
Therefore, the DL modeling results overestimate actual impacts to ground water.

6.3.7 Refined Designated-Level Analysis Results and Conclusions

The results of the modeling performed during refined DSSs 3 and 6 DL analysis are
presented in Appendix D and summarized in Table 6-12. The results are discussed for each DSS
below.

6.3.7.1 Domestic Septic System 3

Mercury

The Hg DL modeling results are shown in Table 6-12 and in Appendix D. The modeling
results indicate a soil Hg concentration of 0.76 mg/kg could result in a peak ground water impact
equal to the State of California MCL of 11 ug/l in approximately 3,400 years. The maximum Hg
concentration detected in DSS 3 Area confirmation samples was 4.4 mg/kg, which exceeds this
model result.

Table 6-12 also presents DL modeling results using background as an Hg ground water goal.
Data from upgradient well UCD1-18 were used to represent the background concentration. Because
Hg has not been detected in this well, one-half of the detection limit for Hg analyses (0.5 ug/l) was
used as the ground water goal. As shown on Table 6-12, this ground water goal results in a modeled
soil concentration of 0.00759 mg/kg. This concentration is more than an order of magnitude lower
than the background soil Hg concentration (which is 0.248 mg/kg in soil deeper than 4 ft bgs).

Based on these DL modeling results, the residual Hg concentration in soil at DSS 3 might
result in some measurable impact to ground water above the MCL and current background in more
than 3,300 years.

Formaldehyde

The DL modeling results for formaldehyde indicate that a soil concentration of 0.0151 mg/kg
distributed throughout the vadose zone may result in ground water impact at the 100 micrograms per
liter (ug/l) California Department of Health Services State Action Level. Based on the DL modeling,
a soil concentration of 0.167 mg/kg distributed throughout the vadose zone might result in ground
water impact at the estimated 1,140 pg/l background level.

The maximum formaldehyde concentration detected in DSS 3 confirmation soil samples was
2.2 mg/kg, and the RME concentration was 0.99 mg/kg. The DL sampling maximum result was 0.92
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mg/kg. Based on the DL modeling, localized impact on ground water may exceed the MCL and
background from these concentrations of formaldehyde in DSS 3 soil. The peak impact is predicted
to occur in approximately 10 years.

Hexavalent Chromium

The DL modeling results for hexavalent chromium indicate that a soil concentration of 0.809
mg/kg distributed throughout the vadose zone may result in ground water impact at the 50 g/l MCL.
Based on the DL modeling, a soil concentration of 0.638 mg/kg distributed throughout the vadose
zone might result in ground water impact at the estimated 39 pg/l background level. The hexavalent
chromium background concentration for soil is 0.054 mg/kg.

The maximum hexavalent chromium concentration detected in DSS 3 confirmation soil
samples was 0.384 mg/kg, and the RME concentration was 0.2 mg/kg. The DL sampling maximum
result was 0.387 mg/kg. Based on the DL modeling, any impact on ground water from these
concentrations of hexavalent chromium in DSS 3 soil would be below the MCL and background.

Molybdenum

The DL results indicate that molybdenum levels of 3.11 mg/kg may result in ground water
impact equal to the 183 pg/l Region 9 Environmental Protection Agency PRG for drinking water.
The DL modeling results also indicate that a molybdenum concentration of 0.253 mg/kg might result
in ground water impact at the estimated 15 pg/l background level. The molybdenum background
concentration for soil is non-detect at a detection limit of 0.26 mg/kg.

The maximum molybdenum concentration detected in DSS 3 Area DL samples was
2.5mg/kg. Based on the DL modeling, any impact on ground water from these concentrations of
molybdenum in DSS 3 soil will be below the drinking water PRG. The DL modeling indicated that
localized impact on ground water may exceed current ground water background and that the peak
concentration in ground water is occurring or has already passed. However, the concentration of
molybdenum in the DL borehole ground water sample (16.7 pg/l) was within the range of
background concentrations detected in upgradient well UCD1-18 (1.2 pg/l to 90 pg/l).

Nitrate

The DL results indicate that 2.6 mg/kg nitrate may result in ground water impact equal to the
10 mg/l nitrate (as nitrogen) MCL (Table 6-12). These results are lower than the preliminary DL
analysis value of 10 mg/kg, primarily because the minimum depth-to-water was raised to 20 ft bgs
for the refined modeling, resulting in a higher peak ground water concentration in a shorter time.

There are known regional nitrate impacts to ground water in the LEHR area from agricultural
activities. For example, ground water from well UCD1-18, located approximately 500 ft upgradient
of the LEHR site, has a nitrate concentration of 25 mg/I (80% LCL on 95" quantile of available
data). Using this concentration as a ground water goal for the DL modeling results in an allowable
soil concentration of 6.22 mg/kg. The nitrate background concentration for soil (36 mg/kg) is more
than five times greater than the modeled DL concentrations.
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The maximum nitrate concentration detected in DSS 3 confirmation soil samples was 106
mg/kg, and the RME concentration was 33.5 mg/kg. The DL sampling maximum result was 33.2
mg/kg, indicating that the soil column is not currently contaminated above soil background. Based
on the DL modeling, localized impact on ground water may exceed the MCL and background from
these concentrations of nitrate in DSS 3 soil. The peak impact is predicted to occur in approximately
13 years.

Silver

Using the 100 pg/l MCL as the ground water goal, the DL modeling result for silver is 2.68
mg/kg in soil, with a peak ground water concentration equivalent to the MCL in 500 years. Using
the 5 pg/l estimated background ground water concentration as a goal, the resulting DL soil limit is
0.143 mg/kg. The LEHR background soil concentration is 0.55 mg/kg.

The maximum silver concentrations detected in confirmation and DL samples were 2.4
mg/kg, and 0.37 mg/kg, respectively. Based on the DL modeling, silver in DSS 3 soil may locally
impact ground water, but the impact would be expected to be below the MCL.

6.3.7.2 Domestic Septic System 6

Hexavalent Chromium

The DL modeling results for hexavalent chromium indicate that a soil concentration of 0.809
mg/kg distributed throughout the vadose zone may result in ground water impact at the 50 g/l MCL.
In addition, the modeling results indicated that a soil concentration of 0.638 mg/kg might impact
ground water at the estimated 39 pg/l background level. The maximum hexavalent chromium
concentrations detected in confirmation and DL samples were 0.362 mg/kg, and 0.467 mg/kg,
respectively. Based on the DL modeling, any impact on ground water from these concentrations of
hexavalent chromium in DSS 6 soil will be below the MCL and background.

Mercury

Using the 11 pg/l MCL as the ground water goal, the DL modeling result for Hg is 0.522
mg/kg in soil, with a peak ground water concentration equivalent to the MCL in 1,860 years. Using
the 0.10 pg/l estimated background ground water concentration as a goal, the resulting DL soil limit
is 0.00475 mg/Kkg.

The maximum Hg concentrations detected in confirmation and DL samples were 8.0 mg/kg,
and 6.7 mg/kg, respectively. The RME concentration was 1.85 mg/kg. Based on the DL modeling,
localized impact on ground water may exceed the MCL and background from these concentrations of
Hg in DSS 6 soil.
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Table 6-1. Summary of Risk-Based Action Standards for Carcinogenic Compounds in Surface
Soil at the 10 Risk Level
Risk-Based Action Standards
Background Scenario 1 Scenario 2 Scenario 3 F%ggi%EnFigl
Analyte Concentration  10° Risk 10 Risk 10 Risk Pl
(mghkg)  (mgkg)  (mgky)  (mgkg) o N
(mg/kg)
4,4'-DDD None 7.9 9.4 70,000 2.4
4,4'-DDE None 5.6 9.0 61,000 1.7
4,4-DDT None 5.6 30 23,000 1.7
Alpha-BHC None 0.30 0.0075 8,400 0.09
Alpha-Chlordane None 15 0.80 5.9 1.6 total
Arochlor-1260 None 0.25 4.9 120 0.22
Benzene None 0.23 0.015 NC 0.65
Benzo(a)anthracene None 2.6 1.2 30,000 0.65
Benzo(a)pyrene None 0.26 0.24 1,300 0.062
Benzo(b)fluoranthene None 2.6 3.3 12,000 0.62
Benzo(k)fluoranthene None 26 27 100,000" 0.61
Bis(2-Ethylhexyl)phthalate None 136 7.7 8.6 35
Cadmium (Cd) 0.51 4,800 100,000 100,000 9.0
Carbazole None 95 2.2 100,000" 24
Carbon Tetrachloride None 0.22 0.055 NC 0.24
Chlordane None 15 0.78 59 1.6 total
Chromium (Cr) 199/125° 720 100,000 100,000 210
Chromium, Hexavalent (Cr+6) 0.054 100 100,000* 23,000 0.2
Chrysene None 260 20 100,000* 6.2
Delta-BHC None 0.30 0.013 0.21 0.32
Dibenzo(a,h)anthracene None 0.26 0.54 260 0.062
Dieldrin None 0.12 0.015 4,100 0.030
Formaldehyde None 220 NC NC N/A
Gamma-BHC None 15 0.030 35,000 0.44
Gamma-Chlordane None 15 0.81 6.4 1.6 total
Heptachlor None 0.42 0.17 14,000 0.11
Heptachlor Epoxide None 0.21 0.0689/ 1,800 0.053
0.00057°
Indeno(1,2,3-cd)pyrene None 2.6 4.9 4,600 0.62
Lead (Pb) 9.5 3.0 0.044 19 400
Methylene Chloride None 7.2 0.13 NC 8.4
Pentachlorophenol None 16 13 100,000" 3
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Table 6-1. Summary of Risk-Based Action Standards for Carcinogenic Compounds in Surface

Soil at the 10 Risk Level (continued)

Risk-Based Action Standards

Background Scenario 1 Scenario 2 Scenario 3 F%ggi%jsniicgl

Analyte Concentration  10° Risk 10 Risk 10 Risk 10° risk

(pCifg) (pCifg) (pCilg) (pCilg) (pCilg)
Radionuclides
Americium-241 <0.014 17 0.092 16,000 1.87
Bismuth-212 (Th-228 Daughter) 0.43 DP DP DP 22,600
Bismuth-214 (Ra-226 Daughter) 0.54 DP DP DP 8,190
Carbon-14 <0.13 4,200 9,500 7,000 0.46
Cesium-137+D 0.102/0.00695 0.10 200,000 25,000 3.88
Cobalt-60 <0.006 0.022 32,000 5,800 0.0361
Lead-210+D 1.6 9.6 40 40 0.15
Lead-214 (Ra-226 Daughter) 0.58 DP DP DP 46,300
Plutonium-241 +D <0.50 600 3.2 2,200,000 406
Radium-223 (U-235 Daughter) DP DP DP DP 89.9
|Radium-226+D 0.75 0.0042 1,100 1,100 0.0124
Strontium-90+D 0.056 10 290,000 34,000 0.231
Thorium-228+D 0.74 0.032 2,000 1,600 24.2
Thorium-232 0.75 0.022 3,800 2,200 3.1
Thorium-234 (U-238+D) 0.78 3.2 88,000 63,000 1,330
Tritium <1.2 130,000 54 2,500,000 2.28
Uranium-235+D 0.039 0.79 0.15 32,000 0.195

Notes
Scenario 1 - On-Site Researcher, Scenario 2—East-Side Residential Farmer, and Scenario 3—South-Side Residential Farmer
Highlighted compounds are the removal action “driver” compounds.

'Risk not exceeded for free-phase interstitial compound. Assumes 10% by weight (i.e., 100,000 mg/kg) as the maximum soil
concentration.

2The first number is the background concentration for less than four feet below ground surface. The second number is the background
concentration for greater than four feet below ground surface.

*The first number is the risk-based action standard (RBAS) for the Domestic Septic System 3 area. The second number is the site-wide
RBAS.

Abbreviations

BHC hexachlorocyclohexane

DDD dichlordiphenyl dichlor

DDE dichlordiphenyl dichloroethylene

DDT dichlordiphenyl trichlor

DP Daughter product; standard driven by parent isotope
mg/kg milligrams per kilogram

NC Exposure pathway incomplete for compound

None Analyte is not present in background soil samples.
pCi/g picoCuries per gram

PRG preliminary remediation goal for U.S. Environmental Protection Agency
+D plus Daughters
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Table 6-2. Summary of Risk-Based Action Standards for Non-Carcinogenic Compounds in Surface

Soil at a Hazard Quotient of 1.0

Risk-Based Action Standards

2000 PRG
Analyte C?)ﬁ::%:cr);t?gn Scenario 1 Scenario 2 Scenario 3 Residentigl
(mg/kg) (mg/kg) (mg/kg) (ma/kg) HQ = 1.0 risk

(mg/kg)
2-Butanone (MEK) None 710 12 NC 7,300
Acenaphthene None 41,000 250 100,000 3,700
Acetone None 830 1.7 1,900 1,600
Anthracene None 200,000 1,400 100,000 22,000
Antimony (Sh) 14 680 0.30 100,000 31
Barium (Ba) 211/294° 100,000 53 100,000 5,400
Benzo(g,h,i)perylene None 20,000 9,100 100,000* N/A
Cadmium (Cd) 0.51 850 0.38 100,000 37
Chromium (Cr) 199/125° 100,000" 760 100,000" N/A
Chromium, Hexavalent (Cr+6) 0.054 8,500 3.8 740 N/A
Copper (Cu) 48.8/61.8 63,000 28 100,000* 2,900
Dibenzofuran None 2,700 14 100,000 290
Diethyl Phthalate None 100,000" 220 100,000" 49,000
Di-n-Butylphthalate None 68,000 890 3,300 6,100
Di-n-Octylphthalate None 14,000 28,000 4,900 1,200
Endosulfan | None 4,100 29 100,000 370
Endosulfan Sulfate None 4,100 26 100,000 2,600
Ethyl Benzene None 2,400 10 NC 230
Fluoranthene None 27,000 1,800 100,000 2,300
Fluorene None 27,000 170 100,000" 2,000
Formaldehyde None 100,000 1.7 10,000 9,200
Heptachlor Epoxide None NC 1.33° NC
Manganese (Mn) 750 52,000 36 100,000 1,800
[Mercury (Hg) 0.63/0.248° 510 1.13/0.77° 6.4 23
Methoxychlor None 3,400 100 100,000" 310
Naphthalene None 27,000 39 100,000 56
Phenanthrene None 20,000 1,200 100,000" N/A
Pyrene None 20,000 490 100,000 2,300
Selenium (Se) 1.2 8,500 58 100,000 390
Silver (Ag) 0.55 8,500 3.8 100,000 390
Styrene None 710 76 NC 1,700
Toluene None 920 19 NC 520
Xylenes (Total) None 1,700 700 NC 210
Zinc (Zn) 42.4/93.1° 100,000 3,400 100,000 23,000
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Table 6-2. Summary of Risk-Based Action Standards for Non-Carcinogenic Compounds in Surface

Soil at a Hazard Quotient of 1.0 (continued)

Notes
Scenario 1 - On-Site Researcher, Scenario 2—East-Side Residential Farmer, and Scenario 3—South-Side Residential Farmer
Highlighted compound is the removal action “driver” compounds.

'Risk not exceeded for free-phase interstitial compound. Assumes 10% by weight (i.e., 100,000 mg/kg) as the maximum soil concentration.
The first number is the background concentration for less than four feet below ground surface. The second number is the background
concentration for greater than four feet below ground surface.

®This number is the RBAS for the Domestic Septic System 3 area.

“The first concentration is the RBAS for the Domestic Septic System 3 area. The second concentration is the RBAS for the Domestic Septic
System 6 area.

Abbreviations

MEK methyl ethyl ketone
mg/kg milligrams per kilogram
N/A Not Applicable

NC Exposure pathway incomplete for compound.
None Analyte is not present in background soil samples.
PRG preliminary remediation goal for U.S. Environmental Protection Agency Region 9
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Table 6-3. Background Comparison for Constituents of Concern with Risk-Based Action

Standards Less than Background, Domestic Septic Systems 3 and 6

Constituent of Concern Background WRS Test *2  Quantile Test ? Requires Histogram Conclusion
Concentration Histogram Comparison
(>4 ft bgs) Comparison?

Domestic Septic System 3

Cadmium 0.51 P P N COC is at or below
background *

Copper* 61.8 P P N COC is at or below
background ®

Lead 95 P P N COC is at or below
background *

Mercury* 0.248 F(Q) F Y F COC exceeds background °

Radium-226 0.752 P P N COC is at or below

background *

Domestic Septic System 6

Barium® 294 P P N COC is at or below
background ®
Copper® 61.8 P P N COC is at or below
background *
Mercury® 0.248 F(Q) F Y F COC exceeds background ®
(>4 ft bgs stratified)
Notes

lusepA guidance recommends using the Wilcoxon Rank Sum test (WRS test) and the Quantile test to perform the background comparisons. These tests are outlined
in Statistical Method for Evaluating the Attainment of Cleanup Standards, Vol. 3 (US EPA, 1994). The WRS test is used to determine whether the removal action
has uniformly attained the cleanup goal for a particular constituent of concern (COC) throughout the cleanup unit, whereas the Quantile test is more appropriate to
detect when removal action has failed in only a few areas within the cleanup unit. Barium and copper have log-normally distributed background data sets and are
therefore assumed to have log-normal confirmation data sets. The background comparisons for barium and copper used log-transformed data.

The coc passed the statistical test if “P” is indicated. The COC failed the test if “F” is indicated. A “P” or “F” with “(Q)” indicates the pass or fail was qualified
due to a limited number of background or confirmation samples, or a limited number of samples above the detection limit.

3This coc is present on site at or below background concentrations. If a COC is detected at or below background levels, it is assumed that it does not contribute to
excess or incremental risk and is therefore removed from the risk analysis for the Domestic Septic System (DSS) 3 and 6 confirmation sample results.

*The DSS 3 copper and mercury confirmation data were compared with the background data collected greater than four feet below ground surface because all of the
DSS 3 confirmation data was collected greater than four feet below ground surface with exception of samples SSD3C038 and SSD3C039. These samples were
collected 3.6 feet below ground surface.

SAl of the DSS 6 confirmation samples were collected greater than four feet below ground surface. Therefore, the confirmation data sets were compared with
background data collected greater than four feet below ground surface.

6 Mercury was detected above background and was therefore included in the DSSs 3 and 6 risk analyses.
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Table 6-4. Sample Statistics, Background, 95% Upper Confidence Limit, Reasonable Maximum Exposure, and Risk-Based Action Standard Values for Domestic Septic System 3

COCs Units No. of No. of Samples Background Concentration 95% UCL RME Carc. RBAS Carc. RBAS Carc. RBAS Non-Carc. Non-Carc. Non-Carc. Carc. 2000/2001 Non-Carc.
Samples > Detection Limit ~ Concentration Range Scenario 1 Scenario 2 Scenario 3 RBAS RBAS RBAS PRG Residential 2000 PRG
Analyzed (>4 ft bgs) Scenario 1 Scenario 2 Scenario 3 Residential

General Chemistry

Formaldehyde mg/kg 27 27 N/A 021-22 0.99 0.99 220 NC NC 100,000 1.7 10,000 n/a 9,200
Hexavalent Chromium mg/kg 27 23 0.054 0.0513 -0.384 0.2 0.2 100 100,000 23,000 8,500 3.8 740 0.2 n/a
Metals

Barium mg/kg 1 1 294 195 N/A 195 N/a n/a N/a 110,000 53 100,000 n/a 5,400
Cadmium mg/kg 27 14 0.51 0.07-0.15 0.11 0.11 4,800 n/a N/a 850 0.380 100,000 9 37
Chromium mg/kg 27 27 125 76.9-174 136.95 136.95 720 840,000 160,000 100,000 760 100,000 210 n/a
Copper mg/kg 27 27 61.8 28.5-48.9 37.6 37.6 N/a n/a N/a 63,000 28 610,000 n/a 2,900
Lead mg/kg 27 27 9.5 6-7.8 6.95 6.95 3 0.044 19 n/a n/a n/a 400 n/a
Manganese mg/kg 1 1 750 646 N/A 646 N/a nla N/a 52,000 36 100,000 n/a 1,800
Mercury mg/kg 27 27 0.248 024-44 1.96 1.96 N/a n/a N/a 510 1.13% 6.400 n/a 23
Selenium mg/kg 1 1 1.2 11 N/A 1.1 N/a n/a N/a 8,500 58 100,000 n/a 390
Silver mg/kg 27 5 0.55 029-24 N/A 24 N/a n/a N/a 8,500 3.8 100,000 n/a 390
Zinc mg/kg 1 1 93.1 70 N/A 70 N/a n/a N/a 510,000 3,400 150,000 n/a 23,000
Radionuclides

Americium-241 pCi/g 1 1 0.014 0.0136 N/A 0.0136 17 0.092 16,000 n/a n/a n/a 1.87 n/a
Bismuth-212 pCilg 1 1 0.434 0.298 N/A 0.298 N/a n/a N/a n/a n/a n/a 22,600 n/a
Bismuth-214 pCilg 1 1 0.54 0.4 N/A 0.4 N/a n/a N/a n/a n/a nla 8,190 n/a
Cesium-137 pCil/g 27 2 0.00695 0.0049 - 0.0139 N/A 0.0139 4,200 9,500 7,000 n/a n/a n/a 0.46 n/a
Lead-210 pCilg 27 5 1.6 0.433-0.961 N/A 0.961 0.1 200,000 25,000 n/a n/a n/a 3.88 n/a
Lead-214 pCi/g 1 1 0.581 0.446 N/A 0.446 N/a n/a N/a n/a n/a n/a 46,300 n/a
Radium-226 pCilg 27 27 0.752 0.37 -0.598 0.5 0.5 0.004 1,100 1,100 n/a n/a n/a 0.0124 n/a
Strontium-90 pCilg 27 19 0.056 0.0983-1.6 0.53 0.53 10 280,000 34,000 n/a n/a n/a 0.231 n/a
Thorium-228 pCi/g 1 1 0.771 0.468 N/A 0.468 0.032 2,000 1,600 n/a n/a n/a 24.2 n/a
Thorium-232 pCilg 1 1 0.8 0.45 N/A 0.45 0.022 3,800 2,200 n/a n/a n/a 3.1 n/a
Thorium-234 pCilg 1 1 0.78 0.524 N/A 0.524 3.2 88,000 63,000 n/a n/a nla 1,330 n/a
Uranium-235 pCil/g 1 1 0.038 0.0295 N/A 0.0295 0.790 0.150 32,000 n/a n/a n/a 0.195 n/a
Pesticides

alpha-Chlordane pa/kg 27 19 N/A 2-161 70.53 70.53 1,500 800 5,900 n/a n/a n/a NE n/a
gamma-Chlordane pa/kg 27 19 N/A 2.2-294 93.85 93.85 1,500 810 6,400 n/a n/a n/a NE n/a
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Table 6-4. Sample Statistics, Background, 95% Upper Confidence Limit, Reasonable Maximum Exposure, and Risk-Based Action Standard Values for Domestic Septic System 3 (continued)
COCs Units No. of No. of Samples Background Concentration 95% UCL RME Carc. RBAS Carc. RBAS Carc. RBAS Non-Carc. Non-Carc. Non-Carc. Carc. 2000/2001 Non-Carc.
Samples > Detection Limit ~ Concentration Range Scenario 1 Scenario 2 Scenario 3 RBAS RBAS RBAS PRG Residential 2000 PRG
Analyzed (>4 ft bgs) Scenario 1 Scenario 2 Scenario 3 Residential

Pesticides (continued)

alpha+gamma- ug/kg 27 19 N/A 4.2 — 455 163.88 163.88 1,500 780 5,900 n/a n/a nla 1,600° n/a

Chlordane

Heptachlor epoxide pa/kg 27 1 N/A 4 N/A 4 210 68.9° 1,800,000 n/a 1,330 n/a 53 n/a
Notes

The driver constituents of concern are in bold text.

This table includes only the COCs that had analytical results above the detection limit and an established RBAS. All positive detections from the confirmation data set will be addressed in the Site-Wide Risk Assessment.
& Scenario 2 RBAS is specific to potential source soil in the Domestic Septic System 6 area.

® PRG for total chlordane.

Background Concentration = 80% lower confidence limit on 95th percentile of background data

> 4 ft bgs = Background statistic was determined from samples collected at depths greater than 4 feet below ground surface when constituent concentration was known to vary with depth.

Abbreviations

95% UCL 95% upper confidence limit on the mean concentration

bgs below ground surface

Carc. based on carcinogenic toxicity

COCs constituents of concern

ft feet

mg/kg milligrams per kilogram

N/A not applicable

NC not calculated

No. number

Non-Carc. Based on non-carcinogenic toxicity

PRG Preliminary remediation goals for non-radionuclides (US EPA Region 9, 2000) and radionuclides (US EPA, 2001).

RBAS Risk Based Action Standard. 10° risk for carcinogenic effects and a hazard quotient of 1.0 for non-carcinogenic effects (WA, 1997).
RME Reasonable maximum exposure concentration. The 95% UCL was used as the RME for all Domestic Septic System COCs.
ug/kg micrograms per kilogram
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Table 6-5. Sample Statistics, Background, 95% Upper Confidence Limit, Reasonable Maximum Exposure, and Risk-Based Action Standard Values for Domestic Septic System 6
COCs Units No. of No. of Samples Background Concentration 95% UCL RME
Samples > Detection Limit ~ Concentration Range
Analyzed (>4 ft bgs)
Hexavalent Chromium mg/kg 23 6 0.054 0.0435- 0.362 N/A 0.362
Mercury mg/kg 27 27 21 0.01-8 1.85 1.85
Barium mg/kg 23 23 0 138- 290 221.16 221.16
Copper mg/kg 23 23 0 30.4-52.2 46.48 46.45

Section 6
Rev. 0 3/28/03
Page 1 of 1
Non-Carc. Carc. Non-Carc. 2000
RBAS 2000PRG PRG Residential
Scenario 3 Residential
740 0.2 n/a
6.40 n/a 23
100,000 n/a 5,400
610,000 n/a 2,900

Notes

This table includes only the COCs that had analytical results above the detection limit and an established RBAS. All positive detections from the confirmation data set will be addressed in the Site-Wide Risk Assessment.

 Scenario 2 mercury RBAS is specific to potential source soil in the Domestic Septic System 6 area.
Background Concentration = 80% lower confidence limit on 95th percentile of background data

> 4 ft bgs = Background statistic was determined from samples collected at depths greater than four feet below ground surface when constituent concentration was known to vary with depth.

Abbreviations

95% UCL 95% upper confidence limit on the mean concentration

Carc. based on carcinogenic toxicity

COCs constituents of concern

mg/kg milligrams per kilogram

n/a not applicable

No. number

Non-Carc. based on non-carcinogenic toxicity

PRG preliminary remediation goals (EPA Region 9, 2000)

RBAS Risk-based action standard. 107 risk for carcinogenic effects and a hazard quotient of 1.0 for non-carcinogenic effects (WA, 1997).
RME Reasonable maximum exposure concentration. The 95% UCL was used as the RME for all domestic septic system COCs.
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Table 6-6. Screening Analysis for Risk Constituents of Concern, Domestic Septic System 3
Constituent Carc. Scen. 1 Carc. Scen. 2 Carc. Scen. 3 Non-Carc. Non-Carc. Non-Carc. Carc. RME/ Non-Carc. RME/
RME/RBAS RME/RBAS RME/RBAS Scen. 1 Scen. 2 Scen. 3 Residential PRG  Residential PRG
Ratio Ratio Ratio RME/RBAS RME/RBAS RME/RBAS Ratio Ratio
Ratio Ratio Ratio
General Chemistry
Formaldehyde 0.00 N/A N/A 0.00 0.58 0.00 N/A 0.00
Hexavalent Chromium 0.00 0.00 0.00 0.00 0.05 0.00 1.00 N/A
Metals
Barium Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Cadmium Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Chromium 0.19 0.00 0.00 0.00 0.18 0.00 0.65 N/A
Copper Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Lead Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Manganese Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Mercury N/A N/A N/A 0.00 1.73 0.31 N/A 0.09
Selenium N/A N/A N/A 0.00 0.02 0.00 N/A 0.00
Silver N/A N/A N/A 0.00 0.63 0.00 N/A 0.01
Zinc N/A N/A N/A 0.00 0.02 0.00 N/A 0.00
Radionuclides
Americium-241 0.00 0.15 0.00 N/A N/A N/A 0.01 N/A
Bismuth-212 N/A N/A N/A N/A N/A N/A 0.00 N/A
Bismuth-214 N/A N/A N/A N/A N/A N/A 0.00 N/A
Cesium-137 0.00 0.00 0.00 N/A N/A N/A 0.03 N/A
Lead-210 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Lead-214 N/A N/A N/A N/A N/A N/A 0.00 N/A
Radium-226 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
Radionuclides (continued)
Strontium-90 0.05 0.00 0.00 N/A N/A N/A 2.29 N/A
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Table 6-6. Screening Analysis for Risk Constituents of Concern, Domestic Septic System 3 (continued)

Constituent Carc. Scen. 1 Carc. Scen. 2 Carc. Scen. 3 Non-Carc. Non-Carc. Non-Carc. Carc. RME/ Non-Carc. RME/
RME/RBAS RME/RBAS RME/RBAS Scen. 1 Scen. 2 Scen. 3 Residential PRG  Residential PRG

Ratio Ratio Ratio RME/RBAS RME/RBAS RME/RBAS Ratio Ratio
Ratio Ratio Ratio

Thorium-228 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

Thorium-232 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

Thorium-234 0.16 0.00 0.00 N/A N/A N/A 0.00 N/A

Uranium-235 0.04 0.20 0.00 N/A N/A N/A 0.15 N/A

Pesticides

alpha-Chlordane 0.05 0.09 0.01 N/A N/A N/A 0.04 N/A

gamma-Chlordane 0.06 0.12 0.01 N/A N/A N/A 0.06 N/A

alpha+gamma-chlordane 0.11 0.21 0.03 N/A N/A N/A 0.1 N/A

Heptachlor epoxide 0.02 0.06 0.00 N/A 0.00 N/A 0.08 N/A

SUM OF RME/RBAS RATIO: 0.69 0.73 0.06 0.01 3.22 0.31 441 0.1

Note

This table includes only the COCs that had analytical results above the detection limit and an established RBAS. All positive detections from the confirmation data set will be addressed

in the Site-Wide Risk Assessment.

! The RBAS for this COC was less than the background value. Per the Work Plan, a background comparison was conducted. The sample data set was not above the background data
set. Therefore, the COC was not considered a contributor to excess risk from the site, and a RME/RBAS ratio was not calculated for inclusion in the cumulative summation. The COC

was removed from further risk screening.

Abbreviations

95% UCL 95% upper confidence limit on the mean concentration

Carc. carcinogen

cocC constituent of concern

N/A not applicable

PRG preliminary remediation goal concentration (California specific PRG in brackets)
RBAS risk-based action standard determined specifically for the LEHR site

RME Reasonable maximum exposure concentration. The 95% UCL was used as the RME.
Scen. scenario
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Table 6-7. Screening Analysis for Risk Constituents of Concern, Domestic Septic System 6
Constituent Carc. Scen.1  Carc. Scen. 2 Carc. Scen. 3 Non-Carc. Non-Carc. Non-Carc. Carc. RME/ Non-Carc.
RME/RBAS RME/RBAS RME/RBAS Scen. 1 Scen. 2 Scen. 3 Residential PRG RME/
Ratio Ratio Ratio RME/RBAS RME/RBAS RME/RBAS Ratio Residential PRG
Ratio Ratio Ratio Ratio
Hexavalent Chromium 0.00 0.00 0.00 0.00 0.10 0.00 1.84 n/a
Mercury n/a nla n/a 0.00 2.40 0.29 n/a 0.08
Barium n/a n/a n/a Note 1 Note 1 Note 1 Note 1 Note 1
Copper n/a n/a n/a Note 1 Note 1 Note 1 Note 1 Note 1
Sum of RME/RBAS Ratio 0.00 0.00 0.00 0.00 2.50 0.29 1.84 0.08
Notes

This table includes only the COCs that had analytical results above the detection limit and an established RBAS. All positive detections from the confirmation data set will be

addressed in the Site-Wide Risk Assessment.
Note 1

Abbreviations

95% UCL 95% upper confidence limit on the mean concentration

cocC constituent of concern

n/a not applicable

PRG preliminary remediation goal concentration (California-specific PRG in brackets)
RBAS risk-based action standard determined specifically for the LEHR site

RME Reasonable maximum exposure concentration. The 95% UCL was used as the RME.
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The RBAS for this COC was less than the background value. Per the Work Plan, a background comparison was conducted. The sample data set was not above the
background data set. Therefore, the COC was not considered a contributor to excess risk from the site, and a RME/RBAS ratio was not calculated for inclusion in the

cumulative summation. The COC was removed from further risk screening.
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Table 6-8. Risk Screening Summary, Reasonable Maximum Exposure/Risk-Based Standard

Sums for Domestic Septic System 3

Excess Risk  Carc. Scen. 1 Carc. Scen. 2 Carc. Scen. 3 Non-Carc. Non-Carc. Non-Carc.
RME/RBAS RME/RBAS RME/RBAS Scen. 1 Scen. 2 Scen. 3
Ratio Ratio Ratio RME/RBAS Ratio RME/RBAS Ratio RME/RBAS Ratio
10°® 0.69 0.73 0.06 N/A N/A N/A
107 0.069 0.073 0.006 N/A N/A N/A
10 0.007 0.0073 0.001 N/A N/A N/A
HQ =1 N/A N/A N/A 0.01 3.22 0.31

Non-Carcinogen Scenario 2 Contributors to 3.22 total RME/RBAS ratio RME/RBAS

mercury 1.73

silver 0.63

formaldehyde 0.58

remaining risk COCs 0.27

Notes

RME = Reasonable Maximum Exposure = 95% UCL or maximum value (if a 95% UCL was not available)

Abbreviations

Carc. carcinogenic

COC constituent of concern

HQ  hazard quotient

N/A  not available

RBAS risk-based action standard

RME reasonable maximum exposure concentration

Scen. scenario

UCL  upper confidence limit
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Table 6-9. Risk Screening Summary, Reasonable Maximum Exposure/Risk-Based Standard

Sums for Domestic Septic System 6

Excess Risk  Carc. Scen.1  Carc. Scen. 2 Carc. Scen. 3 Non-Carc. Non-Carc. Non-Carc.
RME/RBAS RME/RBAS RME/RBAS Scen. 1 Scen. 2 Scen. 3
Ratio Ratio Ratio RME/RBAS Ratio RME/RBAS Ratio RME/RBAS Ratio
10° 0.00 0.12 0.00 N/A N/A N/A
10° 0.00 0.012 0.000 N/A N/A N/A
10" 0.00 0.001 0.000 N/A N/A N/A
HQ =1 N/A N/A N/A 0.00 2.50 0.29
Non-Carcinogen Scenario 2 Contributors to 2.5 RME/RBAS Ratio RME/RBAS
mercury 2.40
hexavalent chromium 0.10

Abbreviations

Carc. carcinogenic

HQ  hazard quotient

N/A  not available

RBAS risk based action standard

RME Reasonable maximum exposure = 95% UCL or maximum value (if a 95% UCL was not available).
Scen. scenario

UCL  upper control limit
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Table 6-10.  Hot Measurement Analysis for the Domestic Septic System 3 Removal Action

Constituent Units Maximum Sample ID of Maximum  Background Lowest Lowest
Concentration Concentration Concentration  Carcinogenic 10°  Non-Carcinogenic
(> 4 ft bgs) RBAS RBAS
General Chemistry
Formaldehyde mg/kg 2.2 SSD3C055 N/A 2,200 1.7
Hexavalent Chromium mg/Kg 0.384 SSD3C046 0.054 1,000 3.8
Metals
Barium mg/kg 195 SSD3C036 294 N/A 53
Cadmium mg/kg 0.15 SSD3C058 0.51 48,000 0.38
Chromium mg/kg 174 SSD3C047 125 7,200 760
Copper mg/kg 48.9 SSD3C040 61.8 N/A 28
Lead mg/kg 7.8 SSD3C050 9.5 0.44 N/A
Manganese mg/Kg 646 SSD3C036 750 N/A 36
Mercury mg/kg 44 SSD3C066 0.248 150 1.13
Selenium mg/kg 11 SSD3C036 1.2 N/A 58
Silver mg/Kkg 2.4 SSD3C053 0.55 N/A 3.8
Zinc mg/kg 70 SSD3C036 93.1 N/A 3,400
Radionuclides
Americium-241 pCilg 0.0136 SSD3C036 0.014 0.92 N/A
Bismuth-212 pCilg 0.298 SSD3C036 0.434 N/A N/A
Bismuth-214 pCilg 0.4 SSD3C036 0.54 N/A N/A
Cesium-137 pCilg 0.0139 SSD3C036 0.00695 42,000 N/A
Lead-210 pCilg 0.961 SSD3C038 1.6 1 N/A
Lead-214 pCilg 0.446 SSD3C036 0.581 N/A N/A
Radium-226 pCilg 0.598 SSD3C050 0.752 0.04 N/A
Strontium-90 pCilg 1.6 SSD3C056 0.056 100 N/A
Thorium-228 pCilg 0.468 SSD3C036 0.771 0.32 N/A
Thorium-232 pCilg 0.45 SSD3C036 0.8 0.22 N/A
Thorium-234 pCilg 0.524 SSD3C036 0.78 32 N/A
Uranium-235 pCilg 0.0295 SSD3C036 0.038 15 N/A
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Table 6-10.  Hot Measurement Analysis for the Domestic Septic System 3 Removal Action (continued)

Constituent Units Maximum Sample ID of Maximum  Background Lowest Lowest

Concentration Concentration Concentration  Carcinogenic 10°  Non-Carcinogenic

(>4 ft bgs) RBAS RBAS

Pesticides

alpha-Chlordane ug/kg 161 SSD3C047DL N/A 800 N/A

gamma-Chlordane ug/kg 294 SSD3C047DL N/A 810 N/A

Heptachlor epoxide ug/kg 4 SSD3C061 N/A 5.7 N/A

Notes

Constituents in bold text failed the Hot Measurement Analysis.

Abbreviations

bgs below ground surface

ft feet

ID identification (number)
mg/kg milligram per kilogram
N/A  not available

pCi/g picoCuries per gram
RBAS risk-based action standard
pg/kg micrograms per kilogram
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Table 6-11.  Hot Measurement Analysis for the Domestic Septic System 6 Removal Action

Constituent Units Maximum Sample ID of Maximum  Background Lowest Lowest

Concentration Concentration Concentration  Carcinogenic 10°  Non-Carcinogenic

(>4 ft bgs) RBAS RBAS

General Chemistry

Hexavalent Chromium mg/Kkg 0.362 SSD6C023 0.054 1000 3.8

Metals

Barium mg/kg 290 SSD6C041 294 N/A 53

Copper mg/kg 52.2 SSD6C041 61.8 N/A 28

Mercury mg/kg 8 SSD6C038 0.248 150 0.77

Notes

Constituents in bold text failed the Hot Measurement Analysis.

Abbreviations

bgs  below ground surface

ft feet

ID identification (number)
mg/kg milligrams per kilogram
N/A  not available

pCi/g picoCuries per gram
RBAS risk-based action standard
pg/kg  micrograms per kilogram
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Table 6-12. Summary Evaluation of Potential Impact of Designated-Level Constituents of Concern in the Domestic Septic Systems 3
and 6 Areas
Soil NUFT Soil ~ NUFT Soil
Confirmation Sampling Confirmation DL Sampling Background Result Result
Value esu esu Summary of Ground Water
cocC :
Depth of Impact Potential
Maximum Maximum 95% UCL Maximum Depth of (BG goal) (MCL goal)
(mg/kg) (ft) (mg/kg) (mg/kg) Maximum (ft) (mg/kg) (mg/kg) (mg/kg)
Domestic Septic System 3
Mercury! 4.4 5.2 1.96 0.28 14 0.248 0.00759 0.760 Localized impact above
background and MCL
possible; note peak time for
ground water impact is more
than 3,300 years.
Formaldehyde 2.2 125 0.99 0.92 15 NA 0.167 0.0151 Localized impact above
background and MCL
possible; peak ground water
impact in approximately ten
years.
Hexavalent 0.384 5.9 0.2 0.387 15 0.054 0.638 0.809 No impact above background
Chromium or MCL expected.
Molybdenum NA NA NA 2.5 35 <0.26 0.253 3.11% Localized impact above
background possible; no
impact above PRG* expected;
peak ground water impact has
likely already occurred.®
Nitrate 106 125 335 33.2 15 36 6.22 2.60 Localized impact above

(as Nitrogen)

background and MCL
possible; peak ground water
impact in approximately 13

years.
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Table 6-12. Summary Evaluation of Potential Impact of Designated-Level Constituents of Concern in the Domestic Septic Systems 3
and 6 Areas (continued)

Soil . .
Confirmation Sampling Confirmation DL Sampling Background NL;Q'Zsru?tO” N%ZIulston
Value Summary of Ground Water
coc :
Depth of Impact Potential
Maximum Maximum 95% UCL Maximum Depth of (BG goal) (MCL goal)
(ma/kg) (ft) (ma/kag) (mg/kg) Maximum (ft) (mg/kg) (ma/kg) (markag)

Domestic Septic System 3 (continued)

Silver 2.4 10.5 N/A 0.37 30 0.55 0.143 2.68 No impact above MCL
expected; localized impact
above background possible;
peak ground water impact in
approximately 500 years.

Domestic Septic System 6

Hexavalent 0.362 44 N/A 0.467 6 0.054 0.638 0.809 Designated Level modeling

Chromium indicates no impact above
background or MCL.

Mercury! 8.0 7 1.85 6.7 20 0.248 0.00475 0.522 Localized impact above
background and MCL
possible; note peak time for
ground water impact is more
than 1,700 years.

Notes

Assumed to be mercuric chloride.

The background concentration is for >four ft bgs.

Molybdenum concentration in designated level grab ground water sample from a borehole was consistent with background in upgradient well UCD1-18. The peak concentration was
likely already passed through the water table.

Region 9 Environmental Protection Agency PRG

Maximum silver concentration may be due to laboratory contamination. Silver detected in laboratory method blank. Sample is undergoing re-analysis.
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Table 6-12.

and 6 Areas (continued)

Summary Evaluation of Potential Impact of Designated-Level Constituents of Concern in the Domestic Septic Systems 3

Abbreviations

BG
CcocC
DL

ft
mg/kg
MCL
N

NA
NUFT
pCilg
PRG
UCL

background, based on concentrations in ground water from upgradient well UCD1-18
constituent of concern

designated-level

feet

milligrams per kilogram

primary maximum contaminant level for ground water
nitrogen

not applicable or not available

non-isothermal, unsaturated flow and transport model
picoCuries per gram

preliminary remediation goal

upper confidence limit on the true mean based on sample data
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Abbreviations |
cocC constituent of concern No
GW ground water
PRG preliminary remediation goal (US EPA) l
RA removal action
RAOs removal action objectives .
RPM Remedial Project Manager Complete Removal Action

Figure 6-1. Domestic Septic Systems 3 and 6 Removal Actions Phase II Data Evaluation Decision Flow Diagram Weiss Associates
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COCs Identified and RBAS Values Calculated

I

Removal Action and
Phase I Data Evaluation Completed

|

Confirmation Samples Collected

Phase II
Data Evaluation

Data Validation (lab and 3rd party)

l

!

Data Management (database entry)

!

Compare confirmation data to background
data using the WRS and Quantile Tests.

Eliminate COCs similar to
background from further evaluation

!

For each COC, calculate 95% UCL
on the mean.

!

For each COC, determine RME = 95% UCL
or maximum.

|

For each COC, calculate the RME/RBAS ratio.

Risk Screening

!

For each risk scenario and risk level, calculate the
cumulative RME/RBAS ratio.

!

Evaluate whether the cumulative RME/RBAS ratios
exceed 1.0

If cumulative RME/RBAS ratio >
1.0, evaluate greater contributors

A4

coc
DL
EPA
RAOs
RBAS
RME
ucCL
WRS

Abbreviations

!

constituent of concern
designated-level
United States Environmental Protection Agency

Perform an EPA hot measurement analysis

Evaluate COCs that fail Hot
Measurement Analysis

A 4

removal action objectives
risk-based action standards

|

reasonable maximum exposure
upper confidence limit

Wilcoxon Rank Sum

Evaluate completion of RAOs

Figure 6-2.
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Figure 6-3. Receptor Locations for Risk Scenarios 1,2, and 3 Weiss Associates

4007-534-03.ai 8/5/02



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report
LEHR Environmental Restoration / Waste Management
DOE Contract No. DE-AC03-96SF20686

Section 6
Rev. 0 3/28/03

For each COC, calculate the 95% UCL on the mean of the distribution.

Is a95% UCL value
available (> 10

RME = Maximum Detected  «4—NO

RME =95% UCL

detected analyses)?

Background Comparison
- Wilcoxon Rank Sum test
- Quantile test
- Comparison of histograms

NO IsRBAS < YES
l background? Ly
( For each scenario
Risk Screening Analysis
- Calculate RME/RBAS ratio for each COC.
- Sum RME/RBAS ratios.
NO

Is Cumulative RME/
RBAS ratio > 1.0?

YES l

Include COC in risk
screening analysis.

Evaluate cumulative risk

Cumulative risk RAO for and identify greater
the scenario has been contributors
achieved. l

Determine if further action
or evaluation is necessary.

A

Perform hot measurement analysis for each COC

Does COC fail

YES
v

Does COC pass the
background
comparison?

YES

i—l

COC is eliminated from
risk screening analysis.

Abbreviations

coc

constituent of concern

RAOs removal action objectives
RBAS risk-based action standards
RME reasonable maximum exposure
UCL upper confidence limit

WRS Wilcoxon Rank Sum

lNO hot measurement analysis?

Evaluate COC data
- Identify maximum sample detection locations.
- Review COC histograms.
- Determine if further action is necessary

Hot measurement is not an
issue for the COC.

Figure 6-4. Risk Screening Decision Flow Chart
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7. REMOVAL ACTION COMPLETION ANALYSIS

In the DSSs 3 and 6 RAs work plan, (WA, 2002), six objectives were defined for the RAs.
Attainment of each is discussed below.

7.1 Removal Action Objective 1—Reduce Cancer Risk

The first RAO is to reduce the excess cumulative cancer risk from the DSSs 3 and 6 areas to
the nominal range of 10 to 10°® using 10°° as the point of departure. As discussed in Section 6.2.5.1,
the cancer risk for all three scenarios is below 10°. Therefore, this objective has been attained at
both the DSSs 3 and 6 areas.

7.2 Removal Action Objective 2—Reduce Non-Cancer Hazard Quotient

The second RAO is to reduce the non-cancer HQ below 1.0. As discussed in Section 6.2.5.2,
this RAO has been attained for RBAS Scenarios 1 and 3. However, this RAO was not attained at
DSS 3 or 6 for RBAS Scenario 2. The cumulative non-cancer RBAS HQs for DSSs 3 and 6 were
3.22 and 2.5, respectively. Hg was the most significant contributor in both areas. However, the EPA
Region 9 PRG HQ is less than 1. Attainment of this RAO will be determined during the planned
Site-Wide Risk Assessment.

7.3 Removal Action Objective 3—Mlitigate Ground Water Impact

The third RAO is to mitigate potential future impacts to ground water associated with
residual COC concentrations in soil. The RA mitigated the ground water impacts by removing
contaminated structures and soil. The DL analysis (Section 6.3) indicates that residual silver, nitrate,
Hg, molybdenum, formaldehyde and chromium in DSS 3 Area soil may result in future localized
impacts above background and/or MCLs. The DSS 6 DL analysis indicates that residual Hg in DSS
6 area soil may result in future localized impacts above background and MCLs. However, the
residual Hg is not widespread and its extent needs to be confirmed due to analytical data quality
issues.. The evaluation of the possible need for future remedial action to address these residual
COCs will be addressed in the Draft Final U.S. Department of Energy Areas Feasibility Study.
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7.4 Removal Action Objective 4—Mitigate Ecological Risk

The fourth RAO is to mitigate potential ecological risks during and after the RA. During the
RA, mitigation measures including fencing and storm water sediment control were implemented to
protect sensitive habitat on site. No impact to ecological receptors was observed during the RA.
Since no ecological risk screening has been performed at the Site, no ecological risk-based screening
standards are available for comparison and evaluation of this RAQO. Attainment of this RAO will be
determined during the planned Site-Wide Risk Assessment.

7.5 Removal Action Objective 5—Mitigate Hazardous Waste

The fifth RAO is to mitigate hazardous waste. All of the confirmation samples with total Hg
concentrations exceeding 10 times the STLC value or 20 times the TCLP were analyzed for Hg by
the WET and/or TCLP analytical procedures. The analytical results indicated that all residual Hg
was below the hazardous waste limits. Therefore, this RAO has been attained.

7.6 Removal Action Objective 6—Minimize Disruption to University Research
The sixth RAO is to minimize disruption to University research activities while conducting

the RA. The RA implemented at the DSSs 3 and 6 areas during the summer of 2002 did not
significantly disrupt University research. Therefore this objective has been attained.
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DOMESTIC SEPTIC SYSTEM 3 RADIOLOGICAL FIELD SURVEY
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A. DOMESTIC SEPTIC SYSTEM 3 RADIOLOGICAL FIELD SURVEY

Between June 20 and June 25, 2002, The Shaw Group Inc (Shaw) conducted a 100% surface
scan of the Domestic Septic System 3 (DSS 3) area excavation. The radiological field survey was
conducted at the request of the California Department of Health Services to evaluate whether any
localized areas of radium-226 (Ra-226) or strontium-90 (Sr-90) activity existed above the derived
concentration guideline for elevated measurement comparison (DCGLgvc) values. The DCGLgmc
values for Ra-226 and Sr-90 in DSS 3 soil are 7.3 picoCuries per gram (pCi/g) and 3,740 pCi/g,
respectively. These DCGLgmc values were derived following Section 5.5.2.4 of the Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM) (NRC, 1997). On June 14, 2002, the
California Department of Health Services (DHS) concurred with the DSS 3 surface scan work plan
that presented the DCGLgwc values.

A.1  Surface Scan Procedure

A two-inch by two-inch sodium iodide (Nal) detector was used to scan for elevated Ra-226
activity. A Geiger-Mueller (G-M) detector was used to scan for elevated Sr-90 activity. Both
detectors were used with Ludlum rate-meters, containing audio as well as meter response.

Field instrumentation setup consisted of establishing site background count rates and
determining the scan minimum detectable concentration (MDC) for each instrument. The Nal
detector background was 6461 counts per minute (cpm) and the G-M detector background was 48
cpm. The Nal detector scan MDC was 2000 counts per minute, which corresponds to a Ra-226
activity of 3.7 pCi/g. The G-M detector scan MDC was 60 cpm (644 pCi/g). On June 14, 2002, the
California DHS concurred with the DSS 3 surface scan workplan containing these scan MDC values.

Upon setup, standard operation of the instrumentation was conducted in accordance with
manufacturer operating instructions. A Shaw radiological control technician scanned the entire
surface of the excavation at a speed no greater than two inches per second with the G-M detector.
The excavation was also surveyed at a speed no greater than 0.5 meters per second with the Nal
detector. The distance between the detector and the excavation surfaces was 0.25 to 0.50 inches (in.)
for the G-M detector and approximately 2.5 in. for the Nal detector. This survey utilized the same 5
foot (ft) by 5 ft grid system that was established throughout the RA area as the reference coordinate
system for marking and determining sample locations in the field. The 5 ft by 5 ft squares were
physically marked over the entire excavation area. The surveyor documented the observed average
count at the center of each grid square.
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A.2 Surface Scan Results

The surface scan data are shown in Table A-1. The highest Nal detector (gamma scan) and
G-M detector (beta scan) count rates were 10,183 cpm and 69 cpm, respectively. Soil samples were
collected at the two locations of highest activity identified during the gamma and beta scans
(four samples total) and analyzed for Ra-226 and Sr-90 by the onsite analytical laboratory. Ra-226
activities in the soil samples were 0.414 pCi/g and 0.481 pCi/g. The Sr-90 activities were 1.95 pCi/g
and 2.34 pCi/g.

Although the maximum gamma scan count rate was 3,722 cpm above background, the soil
sample results indicated that Ra-226 was less than 0.5 pCi/g at the maximum gamma location.
Because the background value for Ra-226 in LEHR soil is 0.75 pCi/g, it appears that the scan counts
above background are not due to excess Ra-226 activity. The count rate was anticipated to be
artificially high due to the trench geometry in the DSS 3 excavation. Thus, the apparent 3,722 cpm
activity above background, which could be roughly correlated to 6.9 pCi/g for the Nal field detector,
is actually well below the 7.3 pCi/g DCGLgyc for Ra-226.

The maximum beta scan count rate was 21 cpm above background, which is roughly
225 pCilg for the G-M field detector. The Sr-90 activity appears to be well below DCGLgyc of
3,740 pCi/g based on the beta scan data and the results of soil samples collected at the locations of
maximum beta scan activity (1.95 pCi/g and 2.34 pCi/qg).
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Table A-1. Radiological Surface Scan Data, Domestic Septic System 3
NorthWall South Wall Trench Floor
Gamma Scan Beta Scan Gamma Scan Beta Scan Gamma Scan Beta Scan
Average cpm Average cpm Average cpm Average cpm Average cpm Average cpm
10033 49 9613 52 9701 69
10149 53 9792 57 9631 54
10183 47 9965 49 9946 59
9886 52 9879 54 10073 63
9834 56 9810 47 10033 58
9814 59 9503 47 9947 53
9607 49 9606 52 9847 66
9677 52 9702 45 9924 60
9567 47 9356 49 10024 47
9230 42 10021 55 9812 63
9019 48 8893 46 9785 55
West Wall East Wall Trench Floor
Gamma Scan Beta Scan Gamma Scan Beta Scan Gamma Scan Beta Scan
Average cpm Average cpm Average cpm Average cpm Average cpm Average cpm
8075 49 7845 42 7917 53
7687 51 N/A N/A 7717 48
7491 45 N/A N/A 7919 58
7721 46 7469 48 7443 54
8125 48 7844 48 7948 60
7354 53 7599 41 8008 52

Abbreviation
cpm counts per minute
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APPENDIX B

CONFIRMATION AND DESIGNATED-LEVEL SAMPLE
ANALYTICAL RESULTS

Appendix B is a compact disk attached to the inside back cover of this binder.
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APPENDIX C

RISK-BASED ACTION STANDARD RE-CALCULATIONS
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C. RISK-BASED ACTION STANDARD RECALCULATIONS

Area-specific risk-based action standard (RBAS) values for mercury and heptachlor epoxide
were recalculated for Domestic Septic System (DSS) 3 based on designated-level (DL) and
confirmation data gathered in 2002. In addition, the DSS 6 mercury RBAS value was recalculated
using the 2002 data. The 2002 DL and confirmation data provided more detailed characterization
information for these compounds, providing the opportunity to calculate more realistic, yet
conservative, RBAS values. The new RBAS values were calculated using new contamination
intervals determined from the 2002 data and used in the vadose zone model.

C.1 Approach

The DSSs 3 and 6 RBAS values were recalculated using the same approach used in Draft
Determination for Risk-Based Action Standards for DOE Areas (WA, 1997a). The calculations were
performed for the non-carcinogenic effects related to mercury and both carcinogenic and non-
carcinogenic effects related to heptachlor epoxide. RBAS calculations were performed for Risk
Scenario 2 (East Residential Farmer) only. Risk Scenarios 1 (On-Site Researcher) and 3 (South
Residential Farmer) were not included in RBAS calculations because all contaminant migration
pathways under these scenarios were closed due to removal action (RA) activities at DSSs 3 and 6.

C.1.1 Exposure Pathways

Contaminant migration from vadose zone soil to ground water is the only open pathway at
DSSs 3 and 6 after the 2002 RA because any residual contamination is covered with clean fill and
located at least 4 feet (ft) below ground surface (bgs). The only open exposure routes are ingestion
of ground water and dermal contact with ground water while showering under Risk Scenario 2. Risk
Scenarios 1 and 3 don’t include ground water ingestion or dermal contact with ground water as
explained in the Draft Determination for Risk-Based Action Standards for DOE Areas (WA, 1997a).
The remaining pathways, which are direct soil contact, atmospheric dispersion, and surface water
runoff, are closed for all three Scenarios due to the clean fill that overlies any residual contamination.
The exposure pathway analysis is shown in Table C-1 with a comparison of open and closed
pathways before and after the 2002 RA. Based on the exposure pathway analysis, the DSSs 3 and 6
RBAS re-calculations include:

e Adetermination of ground water impact from vadose zone contamination;
o  Health risk calculations for ground water ingestion; and,
e  Health risk calculations for dermal contact with ground water.
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The ground water impact determination and risk calculations are described below.

C.1.2 Determination of Ground Water Impact

A vadose zone model was used to determine the peak impact that vadose zone contamination
could have on ground water. The vadose zone model is described in detail in Draft Determination
for Risk-Based Action Standards for DOE Areas (WA, 1997a). DSSs 3 and 6 vadose zone
contamination interval data, soil property data, and chemical-specific parameters were used in the
vadose zone model to determine ground water impact.

C.1.2.1VVadose Zone Contamination Intervals

Vadose zone contamination intervals were determined for mercury and heptachlor epoxide at
DSS 3 and mercury at DSS 6 using 2002 data.

Year 2002 confirmation samples collected from the DSS 3 RA excavation indicated that
mercury concentrations were above background in the sidewalls and floor of the excavation.
However, the DSS 3 DL samples indicated mercury did not extend below the excavation base. To be
conservative, we assumed the elevated sidewall and excavation floor concentrations were arranged in
the same contamination interval extended continuously from 4 to 12 ft bgs.

Heptachlor epoxide was detected 5.5 ft bgs in only one of 27 confirmation samples collected
at DSS 3. Because heptachlor epoxide was detected in only 1 of the 27 confirmation samples, the
extent of contamination is likely very limited. A contamination interval of 5 to 6 ft bgs was chosen
to represent the limited presence of heptachlor epoxide at DSS 3.

Mercury concentrations were above background in DSS 6 DL samples between 10 and 20
feet bgs and DSS 6 confirmation samples indicated mercury was above background from 4 ft bgs to
the base of the excavation. To be conservative, the mercury contamination interval was assumed to
extend from 4 to 20 feet bgs.

C.1.2.2 Soil Lithology, Soil Physical Parameters, and Chemical Specific Parameters

Native soil types encountered in the DL soil borings at DSSs 3 and 6 consisted of low
permeability sandy clay and sandy silt to 29 feet bgs (Table 5-6). The backfill soil placed in the
excavations at DSSs 3 and 6 was characterized by the field geologist as low permeability sandy silt.
Cooper Testing Lab, Inc. of Mountain View, California View tested the fill material for hydraulic
permeability using American Society for Testing and Materials Method D5084 (falling head/rising
tailwater procedure). The hydraulic permeability of the fill material was determined to be 2 x 10°
centimeters per second, consistent with the field geologist’s characterization. Based on the soil
classification and hydraulic permeability of the backfill and the lithology of the underlying native
soil, the soil columns at DSSs 3 and 6 were assumed to consist of clayey sandy silt from ground
surface to the base of the models 25 feet bgs. The soil columns used in the DSS 3 and DSS 6 models
are shown in Tables C-2 and C-3, respectively.
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The soil physical parameters used in the vadose zone model are from the LEHR soil data
presented in the Draft Final One-Dimensional Vadose Zone Modeling (WA, 1997b) report and
shown in Table C-4. Chemical-specific modeling parameters for mercury and heptachlor epoxide are
shown in Table C-5. Mercury and heptachlor epoxide K4 values were obtained from the literature
sources listed in the reference section of Table C-5. Each Ky value selected for use in modeling is
the most conservative (lowest) value found among the literature values.

C.1.2.3 Modeling Results

A one-dimensional model was used to simulate contaminant migration from the vadose zone
to ground water. Application of the Nonisothermal Unsaturated-Saturated Flow and Transport
(NUFT) code to RBAS value determinations is described in detail in the Draft Determination for
Risk-Based Action Standards for DOE Areas (WA, 1997a).

In summary, an arbitrary initial contaminant concentration of 100 mg/kg was applied to the
vadose zone contamination interval and the NUFT model was run to determine the resulting
contaminant concentration in ground water at the water table over time. The vadose zone model
outputs for mercury at DSS3, heptachlor epoxide at DSS 3, and mercury at DSS 6 are shown in
Tables C-6, C-7, and C-8, respectively. The peak concentrations in ground water were selected from
the model outputs and used to determine vadose zone factors, which are the peak ground water
concentrations divided by the initial contaminated interval soil concentrations.

The vadoze zone factors were multiplied by a previously determined lateral ground water
factor (LF) to get the total conversion factors (TFs) from on-site vadose zone soil to the offsite
ground water used in Scenario 2. The LF represents the concentration in ground water at the offsite
receptor divided by the concentration in ground water at the onsite source. The LF is not chemical-
specific and its determination is described in the Draft Determination for Risk-Based Action
Standards for DOE Areas (WA, 1997A). TFs for mercury at DSS 3, heptachlor epoxide at DSS 3,
and mercury at DSS6 are shown in Tables C-6, C-7, and C-8, respectively. The RBAS concentration
in soil is multiplied by the TF to obtain the concentration in ground water that the Scenario 2 receptor
would use for ingestion and showering.

C.1.3 Toxicity

Similar to previous RBAS calculations, toxicity parameters for mercury and heptachlor
epoxide were taken from the Environmental Protection Agency Integrated Risk Information System
(IRIS) online (http://www.epa.gov/iris/index.html). Based on the historical use of mercuric chloride
as a tissue preservative, mercury was assumed to be deposited in DSS 3 and DSS 6 soil in the form of
mercuric chloride from laboratory sink waste. Non-carcinogenic effects from oral dosage
characterize mercuric chloride toxicity. Inhalation dosage applies only to the elemental form of
mercury, which is not present in DSS 3 and DSS 6 soil based on mercury speciation analyses.

Toxicity parameters shown in Table C-5 were obtained from IRIS for the carcinogenic and
non-carcinogenic effects of heptachlor epoxide.
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C.1.4 RBAS Recalculation Results

The RBAS recalculations are shown in Tables C-9 through C-12. Tables C-9 and C-12
contain the mercury RBAS recalculations for DSS 3 and DSS 6, respectively. Tables C-10 and C-11
contain the heptachlor epoxide RBAS recalculations for carcinogenic and non-carcinogenic effects,
respectively, for DSS 3. The RBAS recalculation results are summarized in Table C-13.
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Table C-1. Revised Residential Farmer Exposure Pathway Analysis, Domestic Septic Systems 3 and 6, Post-Removal Action
Source Transport Mechanism Exposure Route Pathway Open? Rationale
Before After
2002 Removal Action 2002 Removal Action
DSS 3 and 6 Post- Direct contact Dermal exposure No No No direct access to on-site soil.
Removal Action Soil
Contamination
Direct ingestion No No Residents would not cross fenced LEHR Site
boundary.
Migration in Ground water Yes Yes Ground water ingestion from residential well
saturated/unsaturated  ingestion assumed. Receptor is assumed to be
zone via diffusion, downgradient of contamination source.
advection, etc.
Subsurface Inhalation No No Mercury and heptachlor epoxide are not
diffusion/volatilization volatile.
Dispersion and Inhalation of Yes No No contact between subsurface soil and
deposition of particulates atmosphere for dispersion.
particulates in air
Deposition with Yes No
dermal
exposure/Direct
ingestion
Deposition with Yes No
impacted food
ingestion
Precipitation and Incidental ingestion of Yes No No contact between subsurface soil and
surface water runoff surface water surface water.
Dermal exposure to Yes No
surface water
Agquatic food ingestion Yes No
Direct exposure External radiation No No Mercury and heptachlor epoxide are not

radiological constituents.
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Table C-2. Representative Soil Profile, Domestic Septic System 3

Element dz(m) depth (m) dz (ft) depth (ft) Material Boundary Condition
30 1.00 0.00 3.28 0.00 ATM atmospheric element
29 1.00 0.00 3.28 0.00 ATM recharge element
28 0.15 0.15 0.50 0.50 non-clayey silt

27 0.15 0.31 0.50 1.00 non-clayey silt

26 0.31 0.61 1.00 2.00 non-clayey silt

25 0.31 0.92 1.00 3.00 non-clayey silt

24 0.15 1.07 0.50 3.50 non-clayey silt

23 0.15 1.22 0.50 4.00 non-clayey silt

22 0.15 1.37 0.50 4.50 non-clayey silt

21 0.15 1.53 0.50 5.00 non-clayey silt backfill soil

20 0.31 1.83 1.00 6.00 non-clayey silt

19 0.31 2.14 1.00 7.00 non-clayey silt

18 0.31 2.44 1.00 8.01 non-clayey silt

17 0.31 2.75 1.00 9.01 non-clayey silt

16 0.31 3.05 1.00 10.01 non-clayey silt

15 0.31 3.36 1.00 11.01 non-clayey silt base of excavation
14 0.31 3.66 1.00 12.01 non-clayey silt no soil type change
13 0.31 3.97 1.00 13.01 non-clayey silt

12 0.31 4.27 1.00 14.01 non-clayey silt

11 0.31 4.58 1.00 15.01 non-clayey silt

10 0.31 4.88 1.00 16.01 non-clayey silt native soil

9 0.31 5.19 1.00 17.01 non-clayey silt

8 0.31 5.49 1.00 18.01 non-clayey silt

7 0.31 5.80 1.00 19.01 non-clayey silt

6 0.31 6.10 1.00 20.01 non-clayey silt ~ water table 20 feet below ground surface
5 0.31 6.41 1.00 21.01 non-clayey silt

4 0.31 6.71 1.00 22.01 non-clayey silt

3 0.31 7.02 1.00 23.02 non-clayey silt

2 0.31 7.32 1.00 24.02 non-clayey silt

1 0.31 7.63 1.00 25.02 non-clayey silt 1.98 m of water.

Aquifer receiving all of contamination
assumed to be 1.98 meters (6 feet) thick.

Note: Thirty elements are contained in the model column.

Abbreviations

ATM atmospheric element (ambient air above the soil column)

dz (ft)  element thickness in feet
dz (m) element thickness in meters
ft foot/feet

m meter
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Table C-3. Representative Soil Profile, Domestic Septic System 6

Element dz(m) depth (m) dz (ft) depth (ft) Material Boundary Condition
30 1.00 0.00 3.28 0.00 ATM atmospheric element
29 1.00 0.00 3.28 0.00 ATM recharge element
28 0.15 0.15 0.50 0.50 non-clayey silt

27 0.15 0.31 0.50 1.00 non-clayey silt

26 0.31 0.61 1.00 2.00 non-clayey silt

25 0.31 0.92 1.00 3.00 non-clayey silt

24 0.15 1.07 0.50 3.50 non-clayey silt Backfill Soil

23 0.15 1.22 0.50 4.00 non-clayey silt

22 0.15 1.37 0.50 4.50 non-clayey silt

21 0.15 1.53 0.50 5.00 non-clayey silt

20 0.31 1.83 1.00 6.00 non-clayey silt

19 0.31 214 1.00 7.00 non-clayey silt Base of Excavation
18 0.31 244 1.00 8.01 non-clayey silt No Soil Type Change
17 0.31 2.75 1.00 9.01 non-clayey silt

16 0.31 3.05 1.00 10.01 non-clayey silt

15 0.31 3.36 1.00 11.01 non-clayey silt

14 0.31 3.66 1.00 12.01 non-clayey silt

13 0.31 3.97 1.00 13.01 non-clayey silt Native Soil

12 0.31 4.27 1.00 14.01 non-clayey silt

11 0.31 4.58 1.00 15.01 non-clayey silt

10 0.31 4.88 1.00 16.01 non-clayey silt

9 0.31 5.19 1.00 17.01 non-clayey silt

8 0.31 5.49 1.00 18.01 non-clayey silt

7 0.31 5.80 1.00 19.01 non-clayey silt

6 0.31 6.10 1.00 20.01 non-clayey silt  water table 20 feet below ground surface
5 0.31 6.41 1.00 21.01 non-clayey silt

4 0.31 6.71 1.00 22.01 non-clayey silt

3 0.31 7.02 1.00 23.02 non-clayey silt

2 0.31 7.32 1.00 24.02 non-clayey silt

1 0.31 7.63 1.00 25.02 non-clayey silt 1.98 m of water.

Aquifer receiving all of contamination
assumed to be 1.98 meters (6 feet) thick.

Note: Thirty elements are contained in the model column.

Abbreviations

ATM atmospheric element (ambient air above the soil column)

dz (ft)  element thickness in feet

dz (m) element thickness in meters

ft foot/feet
m meter
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Table C-4. One-Dimensional Vadose Zone Modeling Physical Parameters for Domestic Septic

Systems 3 and 6 Risk-Based Action Standard Re-Calculation

Soil Type Parameter Unit Clayey Sandy Silt
Solid density (ps) kg/m® 2,570

Bulk density (pB) kg/m® 1,700
Vertical hydraulic conductivity (Kz) cm/sec 7.08E-05
Intrinsic permeability m? 7.22E-14
Porosity (f) % 0.354

Abbreviations

% percent

cm/sec  centimeters per second
kg/m®  kilograms per cubic meter

m? square meters
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Table C-5. Chemical-Specific and Toxicological Parameters

Parameter Unit Mercuric Chloride Heptachlor Epoxide
Mol. W g/mole 232.68 389.3'
RfDo mg/kg-day 0.0003¢ 0.000013°
RfDi mg/kg-day none 0.000013°
Sfo 1/(mg/kg-day) none 9.19
Sfi 1/(mg/kg-day) none 9.19
Ky ml/g 52 160"
Abbreviations
g/mole grams per mole
Ka adsorption coefficient
mg/kg-day milligrams per kilogram per day
ml/g milliliters per gram
Mol. molecular
None Toxicity threshold or slope factor not currently published in toxicology literature for inorganic mercury, including
mercuric chloride.
RfDo reference dose
RfDi reference dose inhalation
Sf; slope factor, inhalation
Sf, slope factor, oral
Wt. weight
Note
Q) Kq values for each constituent were obtained from the literature sources listed below. Each Kq value selected for use in

modeling is the most conservative (lowest) value found in the literature.

References

a Lyman, W.J., Ph.D., Reehl, W.F., and Rosenblatt, D.H., Ph.D, 1982, Handbook of Chemical Property Estimation Methods,
Environmental Behavior of Organic Compounds, American Chemical Society, Washington, D.C.

b State of California Environmental Protection Agency, Department of Toxic Substances Control, 1994, Preliminary Endangerment
Assessment Guidance Manual, January 1994.

¢ Stephens, D.B., 1996, Vadose Zone Hydrology, CRC Lewis Publishers, Boca Raton, Florida.

d Thibault, D.H., Sheppard, M.I., and Smith, P.A., 1990, A Critical Compilation and Review of Default Soil Solid/Liquid Partition
Coefficients, Kd, for use in Environmental Assessments, March 1990.

e US Department of Energy, 1996 RESRAD-BASELINE for Windows, Version 2.20, Radiological Health Risk Section,
Environmental Assessments Division, Argone National Laboratory.

f USEPA, 1998, Superfund Chemical Data Matrix
g US Environmental Protection Agency (EPA), Integrated Risk Information System online (http://www.epa.gov/iris/index.html).
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Table C-6. Model Results, Mercury Risk-Based Action Standard, 4- to 12-Foot Contaminated
Depth, Domestic Septic System 3, Laboratory for Energy-Related Health Research

Soil to Offsite Ground Water Conversion Factor

Avrbitrary initial concentration in soil 100 mg/kg
Peak ground water concentration 1.446 mg/L
Vadose zone factor ~ 0.01446 (mg/L)/(mg/kg)
Lateral ground water factor 0.2 (mg/L)/(mg/L)

Total conversion factor  0.002892 (mg/L)/(mg/kg)

Vadose Zone Model Output, Mercury Concentration in Ground
Water

2.0

Concentration (mg/L)

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000

Time (years)

Abbreviations

mg/kg milligrams per kilogram
mg/L milligrams per liter
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Table C-7. Model Results for Heptachlor Epoxide Risk-Based Action Standard, 5- to 6-Foot

Contaminated Depth, Domestic Septic System 3, Laboratory for Energy-Related
Health Research

Soil to Offsite Ground Water Conversion Factor
Avrbitrary initial concentration in soil 100 mg/kg
Peak ground water concentration 0.0535 mg/L
Vadose zone factor 0.0005349 (mg/L)/(mg/kg)
Lateral ground water factor 0.2 (mg/L)/(mg/L)
Total conversion factor  0.000107 (mg/L)/(mg/kg)
Vadose Zone Model Output, Heptachlor Epoxide Concentration in Ground Water
0.100
0.090 -
0.080 -
~ 0.070 -
<
(=)
£ 0.060 -
c
.% 0'050 /%
2
S 0.040 -
s
© 0.030 |
0.020 -
0.010 -
0.000 ‘ ‘ ‘
0 10,000 20,000 30,000 40,000 50,000
Time (years)
Abbreviations
mg/kg milligrams per kilogram
mg/L milligrams per liter
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Table C-8. Model Results for Mercury Risk-Based Action Standard, 4- to 12-Foot Contaminated
Depth, Domestic Septic System 6

Soil to Offsite Ground Water Conversion Factor

Avrbitrary initial concentration in soil 100 mg/kg
Peak ground water concentration 2.125 mg/L
Vadose zone factor ~ 0.02125 (mg/L)/(mg/kg)
Lateral ground water factor 0.2 (mg/L)/(mg/L)

Total conversion factor ~ 0.00425 (mg/L)/(mg/kg)

Vadose Zone Model Output, Mercury Concentration in Ground Water

3.0

2.5

Concentration (mg/L)

0 2,000 4,000 6,000 8,000 10,000

Time (years)

Abbreviations
mg/kg milligrams per kilogram
mg/L milligrams per liter
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Table C-9. Domestic Septic System 3 Mercury Risk-Based Action Standard Re-Calculation

Scenario 2, RBAS value and Hazard Quotients for mercury, 4-12 fi deep contaminated interval, Domestic Septic System 3

Target HQ 1.00EHI0

Ground Water Swimming Dermal Dermal Soil Dermal Fish Plant Meat Milk
S0il Cone. Ingestion Ingestion Swi ing 5h ing Ingestion Soil Inhalation Ingestion Ingestion Ingestion Ingestion HQ Across
Analyie (mg/kg) HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ Pathways
metcury (he) 113 995E-01 0.00E+I0 0.00E-+HI0 4.36E-03 0.00E+I0 0.00E-HID 0.00E+HID 0.00E-+HI0 0.00E+HI0 0.00E+HID 0.00E-HID 1.000EHID

Ground Water Ingestion Pathvway

Scenario 2, HQ Back Calculation - Non-Carcinogens, Ground Water Concentration Conversion Factors

Vadose Zone
Soil Modeling Result' ' vadase zone modeling result is the ground water concentration at the receptor divided by the concentration in soil at the soutce.
Conceniration Ground Water/Soil Ground Water
{4-12 fihge) Ratio Concentration
Analyte (mgTe) (mgLyimgTe) (mgL}
mercury Chgl 1.13 1E9E03 327E03
Scenario 2, HQ Back Calculation - In on of chemicals in drinking water. Table
Adult Child Adult Child Adult Child Adult
oW IR IR EF 0] ED BW BW AT AT I RilDo HQ
Chemical (mg/L} i (L) Lid) (diy) ) o} Ke} Kz} (days) (days} (mgkg-day) (mghg-day) (unitless)
mercury (h 327E-03 10 2 350 ] 24 15 70 2190 ET60 109E-04 0.0003 QA5E-01

CW = Chemical Concentration in Water (mg/L)

IR =Ingestion Rate (L)

EF = Exposure Frequency (dfve)

ED = Exposure Duration (1)

BW = Body Weight (Kg)

AT = Averaging Time (days)

I =Intake (mgikg-day) = CW x IRaqa x EF 1 EDaga F BWawa ¥ ATama + CW x IRya0w x EF 2 EDygon £ BWoam £ AT dn
FfDo = Oral Reference Dose (mg'kg-d)

H) = Calculated Hazard Quotient iunitlessi =1/RfDo

Showering - Dermal Pathvay
Scenario 2, HQ Back Calculation - Dermal Contact With Chemicals in Water While Showering.

Fram G Surmary
ingestion Table

Child Adult Child Adult Child Adult
W DA PC ET EF ED ED CF BW BW AT AT AD RfDa HOQ
Chemical (gL (on) (en/hr) (/) (g ) ) (LL/1000ce i) ) (days) (days) (mgfcpday)  |(mafkg-day) (unitless)
mercuty Chg) 327E-03 23,000 0001 0.25 350 & 24 0001 15 70 2190 2760 1 A6E-06 0.0003 488E-03

CW = Chemical Concentration in Water (mg/1)

34 = Bkin Surface Area Avwailable for Contact (cmg)

PC = Detmal Permeahility Constant (emshe) - chemical specific. Values from Table I-1.
ET = Exposure Time (he/d)

EF = Exposure Frequency (dfvr)

ED = Exposure Duration (1)

CF = Volumettic Conversion Factor for Water (IUIDDDcm3j

BW = Body Weight (g

AT = Averaging Time (days)

AD = Absorbed Dose (mg'kg-day) = CW x 34 2 PC x ET 2 EF x EDggyq1q x CF / BWoyag £ AT g + CW x 3A 2 PC x ET 2 EF 2 EDyan x CF F BWoamn £ ATogun
RfD'o = Oral Reference Dose (mg'kg-d)

HOQ = Caleulated Hazard Quaotient (unitlesg) = AD /RfDo

End of Caleulations
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Table C-10.

Domestic Septic System 3 Carcinogenic Heptachlor Epoxide Risk-Based Action Standard Re-Calculation

Scenario 2, RBAS value and carcinogenic risk for heptachlor epoxide, 5-6 fi deep contaminated interval, Domestic Septic System 3

Target HQ 1.00E+H)0

Ground Water Swinming Dermal Dermal Soil Dermal Fish Plani Meat Milk:
50il Cone. Ingestion Ingestion Swimming Showering Ingestion Soil Inhalation Ingeston Ingestion Ingeston Ingestion Risk Acxoss
Analyte (mg/kg) Risk Risk Risk Risk Risk Risk Risk Risk Risk Risk Risk Pailways
Heptachlor epoxide 0.0420 9.07E07 0.00E-+H10 0.00E-+HI0 2.64E-09 0.00E-AH10 0.00E-+HI0 0.00EHID 0.00EHID 0.00E-+H10 0.00E-+HI0 0.00EHID 1.000E-06
Ground Water Ingestion Pathway
Scenario 2, Back Calculation - Ground Water Concentration Conversion Factor
Vadose Zone
Soil Modeling Result' ! Vadase zone ma deling result is the ground water concentration at the receptor divided by the concentration in soil at the source.
Concentration Ground Water/Seil Cround Water
{5-6 fthgs) Ratio Concentration
Analyte (mg/kg) (mgLY(mg/kz) (mgL)
Heptachlor epoxide 0.0680 1.07E-04 737E-06
- - - < - - P Tabl
Scenario 2, Risk Back Calculation - In on of chemicals in drinking water. ae
Adult Child Adult Child Adult
CW IR IR EF ED D BW BW AT 1 5Fo Rirk
Chemical (mg/L) 1 (Lid) (Lid) diyr) Lbed} o) K} Kg) idayz) (mghg-day) (kg-dimg) (unitless}
Heptachlor epoxide ¥ 3TE-06 1.0 2 350 5 24 15 70 25580 1.10E-07 9.1 9.97E-07

CW = Chemical Concentration in Water (mg/L)

IR =Ingestion Rate (Lfd)

EF = Exposure Frequency (dfye)
EL' = Exposure Duration (yt)

BW = Body Weight (Kg)

AT = Averaging Time (days)
I = Intake (mg'keg-day) = CVW x [Rchild x EF x EDchild f BW child f AT + CW x [Radult x EF x EDadult / B'Wadult f AT
Bfo = Cancer Slope Factor (kg-d'mg)

Risk = Calculated Risk iiositive sfi oiulationi =1x3Fo

Showering - Dermal Pathway

Scenario 2, Risk Back Calculation - Dermal Contact With Chemicals in Water While Showering.

Fram GW/ Surnmary
ingestion Tahle
Child & dult Chdld Adult
A 34 pC ET EF ED ED CF B BwW AT AD 3Fa Risk
Chemizal (mg/l) (enZ) (o) (hrdl) [Clas (9) () (LA000er3) &z 2 (days) (ke day) (kg dfmg) | (unitless)
Heptachlor epode 7.37E-06 23,000 0.00067 0.25 350 B 24 0.001 15 70 25550 2.9035E-10 9.1] 264603

CW = Chermical Concentration in Water (mo/L)

SA = Skin Surface Area Available for Contact (cmz)
PC = Dermal Permeability Constant (crméhr) - chemical specific. Walues from Table |-1.
ET = Exposure Time (hr/d)

EF = Exposure Frequency (dfyr)
ED = Exposure Duration (yr)

CF = Volumetric Conversion Factor for Water (1LA000cm?)

B = Body Weight (kg)

AT = Averaging Time (days)
AD = Absarbed Dose (mogfkg-day) = CW x 54 x PC x ET x EF % EDgpilg x CF / BWonig £ AT + CWW x SA x PC x ET x EF % EDagur * CF 7 BWagur £ AT
Sfo = Cancer Slope Factor (kg-dfrmg)
Risk = Calculated Risk (positives/population) =AD x SFo

End of Calculations
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Table C-11.

Domestic Septic System 3 Non-Carcinogenic Heptachlor Epoxide Risk-Based Action Standard Re-Calculation

Seenario 2, RBAS value and Hazard Quotients for heptachlor epoxide, 5-6 fi deep contaminated interval, Domestic Septic Sysiem 3

Target HQ 1.00E+00

Ground Water Swimming Dermal Dermal S0il Dermal Fish Plant Meat Milk
50il Cone. Ingestion Ingestion Swimming Showering Ingestion Soil Inhalation Ingestion Ingestion Ingestion Ingestion HQ Acrozs
Analyte (mg/kg) HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ Patlways
Heptachlor epoxide 1.33 0.87E-01 0.00E-HID 0.00EHID 326E-03 0.00EHID 0.00EHID 0.00E-HID 0.00EHID 0.00EHI0 0.00EHID 0.00EHID 1.000E-+H1D
Ground Water Ingestion Pathway
Scenario 2, Back Calculation - Ground Water Conceniration Conversion Facior
Vadose Zone
Soil Modeling Result 'V adase zone mo deling result is the ground water concentration at the receptor divided by the concentration in soil at the source.
Conceniration Ground Water/Soil Ground Water
(5-6 fihgs) ERatio Concentration
Analyte (mgkg) (mg/Ly(mgksg) (mgL)
Heptachlor epoxide 133 1.07E-04 1.43E-04
Scenario 2, HQ Back Calculation - In on of chemicals in drinking water. Table
Adult Child Adult Child Adult Child Adult
CW IR IE EF ED ED BW BW AT AT I EiDo HQ
Chemiral (mg/L) 1 L) (Lid) (diyr) Lhz)] b} 1. 4] L] (days) (days) (mgkg-day} (mg'leg-day) (unitless}
Heptachlor epoxide 142E-04 1.0 2 350 6 24 15 70 2190 2760 1.30E-05 0.000013 Q.07E-01

CW = Chemical Concentration in Water (mg/L)

IR = Ingestion Rate (L/d)

EF = Exposure Frequency (dfy)
ED = Exposure Duration (y1)
BW = Body Weight (F.2)

AT = Averaging Time (days)

I = Intake (mg'kg-day) = CW x [Raqg xEF 2 EDaqa F BWama £ ATama + CW x[Ragew x EF x EDygun / BWaaun £ ATydun
RfDo = Oral Reference Dose (mg/kg-d)

HO = Calculated Hazard Quotient iunitlessi =1/RfDa

Showering - Dermal Pathway
Scenario 2, HQ Back Calculation - Dermal Contact With Chemicals in Water While Showering.

Frarn Gy Summary
ingestion Table
Child A dult Child Adult Child Adult
CW 34 FC ET EF ED ED CF BEW BW AT AT A0 Rilo HQ
Chemical (mgrL) Cem) (emihr) (s (i) () () (IL/1000em) s) e (days) (days) (mgfkg-day)  |(mgfkg day)| (unitless)
Heptachlor epoxide 1.42E-04 23,000 0.00067 025 350 ] 24 0.001 15 T 2190 8760 424E-08| 0.000013 326E-03

CW = Chemical Concentration in Water (mg/L)

B4 = Bkin Suface Area Available for Contact (cmg)
PC = Detmal Permeability Constant (emeht) - chemical specific. Values from Table I-1.
ET = Exposure Time (he/d)

EF = Exposure Frequency (dfvi)
ED' = Exposure Duration (1)

CF = Volumetric Conversion Factor for Water (11/1000 cm3)
BW = Body Weight (Kg)

AT = Averaging Time (days)

AD = Absorbed Dose (mg'kg-day) = CW 2 3A 2 PC x ET 2 EF 2 EDauqg x CF M BWama £ ATama + CW x 3A 2 PC 2 ET 2 FF 2 EDyaun 2 CF £ BWoaan £ ATagew

FfDo = Oral Reference Dose (mg'kg-&
HOQ = Calculated Hazard Quotient (unitless) = AD S RfDo

End of Calculations

J:\DOE\4007\534\DSS 3 & 6 RAR\_TABLES\TABLE C-11.DOC
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Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report
LEHR Environmental Restoration / Waste Management
DOE Contract No. DE-AC03-96SF20686

Table C-12. Domestic Septic System 3 Mercury Risk-Based Action Standard Calculation

Scenario 2, RBAS value and Hazard Quotienis for mercury, 4-20 fi deep contaminated interval, Domestic Septic System 6

Target HQ 1.00E+00

Ground Water Swimming Dermal Dermal Soil Dermal Fish Plant Meat Milk
50il Cone. Ingestion Ingestion Swinmming Showering Ingestion Soil Inhalation Ingestion Ingestion Ingestion Ingestion HQ Arross
Amalyie (mg/kg) HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ HQ Patloways
mercury (he 077 0A5E-01 0.00EHI0 0.00EHI0 4.86E-03 0.00EHI0 0.00EHI0 0.00E+I0 0.00E-HID 0.00EHI0 0.00EHI0 0.00E-HID 1.000E-HID
Ground Water Ingestion Pathway
Scenario 2, HQ Back Calculation - Non-Carcinogens, Ground Water Conceniration Conversion Factors
Vadose Zone
Soil Modeling Result" 1 vadase zone modeling result is the ground water concentration at the receptor divided by the concentration in soil at the soutce.
Conceniration Cround Water/Soil Cround Water
{4-20 fihgs) Ratio Conceniration
Analyte (mghz) (mgLymele) (mgL}
mercury (hg 077 4.25E-03 3I7E03
Scenario 2, HQ Back Calculation - In; on of chemicals in drinking water. Tilble
Adult Child Adult Child Adult Child Adult
W IR IR EF 0] ED BW BW AT AT I EiDo HOQ
Chemical (mg/L) Lidy Lid) (diyr) ) o} Kg) Kz} (days) (days} (mg/kg-day) (mg/kg-day} (unitless)
mercury (h 327E-03] 10 2 350 &g 24 15 70 2190 2760 209E-04 0.0003 0 05E-01

CW = Chemical Concentration in Water (mg/L)

IR =Ingestion Rate (Lfd)

EF = Exposure Frequency (dfyh

ED = Exposure Duration (1)

BV = Body Weight (g

AT = Averaging Time (days)

I =Intake (mg/kg-day) = CW x IFana x EF x EDgqg F BWana f ATama + CW xIFya0m x EF xEDyany F BWoank £ ATaanw
FfDio = Oral Reference Dosze (mg'ks-d

HO) = Caleulated Hazard Quotientiunitlessi =[/RfDo

Showering - Dermal Pathway
Scenario 2, HQ Back Calculation - Dermal Contact With Chemicals in Water While Showering.

Fram GW Surmrmary
ingestion Table
Child Adult Child Adult Child Adult
CW 24 PC ET EF ED ED CF BW BW AT AT AD RfDa HQ
Chemical (/L) (en) (emihe) (/) (i) () (9 (1L/1000c83) g ) (days) (days) (mgfkg day) |(me/kg day)| (unitless)
mercuy (hg) 327E03 23,000 0.001 025 350 é 24 0.001 15 70 2190 2760 1 46E-06 0.0003 4.86E-03

CW = Chemdeal Concentration in Water (mgT)

34 = 3kin Surface Area Available for Contact (cmg)

PC = Dermal Permeahility Constant (cenfhy) - chemical specific. Values from Table [-1.
ET = Exposure Time Cht/d)

EF = Exposure Frequency (dfye)

ED = Exposure Duration ()

CF = Volumettic Conversion Factor for Water (IUIDDDcmﬁ

BW = Body Weight (Kg)

AT = Averaging Time (days)

AD = Absorbed Dose (mg'kg-day) = CW x 3A 2 PC x ET 2 EF 2 EDgia = CF f EW g £ AT g + CW 24 x PC xET 2 EF 2 EDyaun x CF ¢ BWogun £ ATamun
RfDio = Oral Reference Dose (mg'kg-d)

HOQ = Caleulated Hazard Quotient (unitless) = AD FRfDo

End of Calculations
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Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Appendix C

LEHR Environmental Restoration / Waste Management

Rev. 0 3/28/03

DOE Contract No. DE-AC03-96SF20686 Page 1of 1
Table C-13.  Risk-Based Action Standard Recalculation Results
Area Constituent Toxicity Effect RBAS Previous 1997 RBAS
(mg/kg) (mg/kg)
Domestic Septic System 3 mercury non-carcinogenic 1.13 0.22
heptachlor epoxide carcinogenic 0.0689 0.00857
heptachlor epoxide non-carcinogenic 1.33 0.00057
Domestic Septic System 6 mercury non-carcinogenic 0.77 0.22

Abbreviations
mg/kg  milligrams per kilogram
RBAS  risk-based action standard

J:\DOE\4007\534\DSS 3 & 6 RAR\_Tables\Table C-13.doc
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Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report
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APPENDIX D

DESIGNATED-LEVEL MODELING INPUT AND RESULTS
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Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report
LEHR Environmental Restoration / Waste Management
DOE Contract No. DE-AC03-96SF20686

Section 6
Rev. 0 3/28/03
Page 1 of 2

Table D-1.

Domestic Septic System 3 Vadose Zone Modeling Results

Constituent of Concern

NUFT Soil Result

Contamination

Time to peak at Ground

Ground Water

Goal Reference

(mg/kg) Depth Interval Water Goal Level* Goal Conc.
(years) (Hg/L)

Mercuric Chloride 0.760 4-12ft 3390 11 MCL
Mercuric Chloride 0.00759 4-12ft 3415 0.10 1/2L BG DL
Formaldehyde 0.0151 0-25 ft 10 100 Ca DHS
Formaldehyde 0.167 0-25 ft 10 1,140 BG
Hexavalent Chromium 0.809 0-25 ft 0 50 MCL
Hexavalent Chromium 0.638 0-25 ft 0 39.4 BG
Chromium 1.49 4-12 ft 1221 50 MCL
Chromium 0.809 4-12 ft 1192 25 BG
Molybdenum 3.11 8-25 ft 0 183 PRG
Molybdenum 0.253 8-25 ft 0 14.9 BG
Nitrate (as Nitrogen) 2.60 6-13 ft 135 10,000 MCL
Nitrate (as Nitrogen) 6.22 6-13 ft 13.2 25,100 BG
Silver 2.68 8-11 ft 500 100 MCL
Silver 0.143 8-11 ft 500 5.0 1/2L BG DL

Notes

! Calculated using a 10.8 centimeters per year water filtration value.

MCL State of California Primary Maximum Contaminant Level for ground water.

PRG Region 9 Environmental Protection Agency, Preliminary Remediation Goal.

Ca DHS California State Action Level, California Department of Health Services.

BG Background value based on concentrations detected in well UCD1-18 sample.

% LBGDL  One-half of the lowest reported background detection limit for well UCD1-18 samples. Applies to constituents of concern whose UCD1-18 results were all not detected.

J:\DOE\4007\534\DSS 3 & 6 RAR\_TABLES\TABLE D-1.DOC

WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report Section 6
LEHR Environmental Restoration / Waste Management Rev. 0 3/28/03
DOE Contract No. DE-AC03-96SF20686 Page 2 of 2

Table D-1. Domestic Septic System 3 Vadose Zone Modeling Results (continued)

Abbreviations

Conc. concentration

ft feet

MCL maximum contaminant level

mg/kg milligrams per kilogram

NUFT Non-isothermal, Unsaturated Flow and Transport model
pg/l micrograms per liter

JADOE\4007\534\DSS 3 & 6 RAR\_TABLES\TABLE D-1.DOC WEISS ASSOCIATES Project Number: 128-4107



Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report

LEHR Environmental Restoration / Waste Management

DOE Contract No. DE-AC03-96SF20686

Appendix D
Rev. 0 3/28/03
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Table D-2.

Domestic Septic System 6 Vadose Zone Modeling Results

Constituent of Concern

NUFT Soil Result

Depth Interval of

Time to peak at Ground

Ground Water Goal Conc.

Goal Reference

(mg/kg) Contamination Water Goal Level (uafl)
(years)
Mercuric Chloride 0.522 4-20 ft 1860 11 MCL
Mercuric Chloride 0.00475 4-20 ft 1780 0.10 1/2L BG DL
Hexavalent Chromium 0.809 0-25 ft 0 50 MCL
Hexavalent Chromium 0.638 0-25 ft 0 39.4 BG
Notes
! Calculated using a 10.8 centimeters per year water filtration value.
MCL State of California Primary Maximum Contaminant Level for ground water.
BG Background value based on concentrations detected in well UCD1-18 samples.

Y% LBGDL

Abbreviations

Conc. concentration

ft feet

mg/kg milligrams per kilogram

N/A Not Available

NUFT Non-isothermal, Unsaturated Flow and Transport model
pg/l micrograms per liter

J:\DOE\4007\534\DSS 3 & 6 RAR\_TABLES\TABLE D-2.DOC
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Final Domestic Septic Systems 3 and 6 Removal Actions Confirmation Report
LEHR Environmental Restoration / Waste Management
DOE Contract No. DE-AC03-96SF20686

Rev. 0 3/28/03

Table D-3. Summary of Chemical-Specific Parameters and Soil Physical Parameters for

Domestic Septic System Areas 3 and 6 Modeling

Chemical Specific Parameters
COC | Kd(mllg) | Mol Wt
Mercuric chloride 52 236.04
Formaldehyde 0.0018 30.03
Hexavalent chromium 19 51.996
Chromium 19 51.996
Molybdenum 20 95.94
Nitrate 0 14
Silver 8.3 107.90
Van Genuten Parameter
Hydraulic Dry Bulk
Total Conductivity Density
Soil Type Porosity (cm/s) (g/cm3) | alpha (1/cm) m
clayey sandy silt 0.35 1.00E-06 1.7 0.021 0.23

Abbreviations

cm/s centimeters per second
glem® grams per cubic centimeter
Ka adsorption coefficient

m meter

ml/g milliliters per gram

Mol Wt molecular weight

J:\DOE\4007\534\DSS 3 & 6 RAR\_TABLES\TABLE D-3.DOC
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APPENDIX E

IMPORT BACKFILL ANALYTICAL RESULTS
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S 5301 Christie Avenue, Suite 600, Emeryville, CA g4808-1827 Fax: 510-547-5043  Phore; §10-50-0000

RECORD COPY

June 19, 2002 PROJEC ~ {782
f LY

Mr, Jay Tomlin

- Department of Energy

Oakland Operations Office
1301 Clay Street
Oakland, CA 94612-5208

RE: Domestic Septic Systems 3 and 6 Removal
Action Import Fill Analytical Results

Dear Mr. Tomlin:

This letter describes analytical results for potential import fill material and assesses the
suitability of this material for use as excavation backfill for Domestic Septic Systems (DSS) 3 and 6
Removal Actions. To determine its suitability for usc as backfill, a representative sample of the
material was collected and analyzed for specific chemical and radionuclide constituents, as discussed

below.

Approximately 300 cubic yards (cu yd) of soil will be required for backfilling the DSS 3 and
6 Areas. The identified off-site source of clean fill is located at the Teichert Aggregates site in
Esparto, California which is approximately 25 miles northwest of the Laboratory for Energy-Related
Health Research (LEHR) site. The fill material is overburden soil taken from ground surface to four
feet below ground surface during gravel quarrying activities. The overburden soil was stockpiled
between 1991 and 1994 at a separate location from the gravel quarrying operations. Prior to the
gravel quarrying operations, the site was used for agricultural purposes. One representative 4-point
composite sample (SSIBF155) and one field duplicate (SSIBF156) were collected from the soil
source. Composite points were selected based on a grid pattern that was 1aid out across the soil pile.
Each composite point was collected within a grid square that was selected using a random number
generator. These samples were analyzed for radionuclides using U.S. Environmental Protection
Agency (EPA) methods and laboratory standard operating procedures; volatile organic compounds
(VOC), semi-volatile organic compounds (SVOC), pesticides/polychlorinated biphenyls (PCBs)
metals, hexavalent chromium and nitrate using EPA methods. :

All analytical results are discussed below. A copy of the sample results is provided as
Attachment 1 to this letter. Table 1 presents a summary of the analytes detected in the samples. The
results of the sample and field duplicate analysis were compared and the higher concentration of the
two samples is presented in Table 1. If the results were non-detect in both samples, the result that
was judged to have better data quality based on data validation was selected for use in Table 1.

Discussion of Results

Each subsection below presents the results.
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Page 2

Volatile Organic Compounds

1,3-Dichlorobenzene (0.286 micrograms per kilogram [pg/kg]), 1,4-dichlorobenzene (0.579
ng/kg), acetone (6.46 pg/kg), isopropylbenzene (1.47 ng/ke), methylene chloride (4.25 ng/kg),
styrene (0.326 ng/kg), toluene (0.867 pgikg), and trichlorofluoromethane (1.18 ug/kg) were reported
from analysis of the sample. The concentrations of the detected analytes were below their respective
reporting limits. The acetone, methylene chloride, styrene, and toluene sample results were
significantly below the risk-based action standard (RBAS) values of 1,700 ng’kg, 132 pgkg, 76,000
ng/kg, and 19,000 pg/kg, respectively. RBAS values have not been developed for 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and trichlorofluoromethane; however, the results were below
the Residential PRGs of 13,000 ng/kg, 3,400 pg/kg and 390,000 ug/kg, respectively. No RBAS or
PRG values have been developed for isopropylbenzene. Toluene is not a designated level (DL)
constituent of concern (COC) because it is readily biodegradable in soil and its concentration was

low.

1,4-Dichlorobenzene, and methylene chloride were detected in the laboratory method blank,
which indicates these results are false positives due to laboratory contamination. Acetone, styrene,
and toluene are common laboratory contaminants. The low levels of volatile organic compounds
detected in the method blank indicate that the low level sample results may be due to contamination
in the laboratory.

No other VOCs were detected in the samples. Reporting limits ranged from 11 pg/kg to
34.4 ng/ke.

Semi-Volatile Organic Compounds

2-Methylnaphthalene (0.57 pg/kg), acetophenone (2.1 pg/kg), benzaldehyde (15.6 pg/kg)
bis(2-ethythexyl)phthalate (20.9 pg/kg), butylbenzylphthalate (0.59 pg/kg), di-n-butylphthalate (2.9
pg/kg), di-n-octylphthalate (0.49 pg/kg), diethylphthalate (0.6 pg/kg), and pyrene (0.81 pg/kg) were
detected. The bis(2-ethylhexyl)phthalate, di-n-butylphthalate, di-n-octylphthalate, diethylphthalate,
and pyrene results were significantly below the RBAS values of 7,700 pg/kg, 890,000 ng/keg,
4,900,000 pg/kg, 220,000 pg/kg, and 490,000 pgke, respectively. RBAS values have not been
developed for acetophenone, benzaldehyde, and butylbenzylphthalate; however, the results were
below the Residential PRGs of 490 pg/kg, 6,100,000 pg/kg and 12,000,000 pg/ke, respectively. No

. RBAS or PRG values have been developed for 2-methylnaphthalene. These constituents are not DL

COCs because they are organic compounds with Ky greater than 10 ml/g.

2-Methylnaphthalene, acetophenone, benzaldehyde, bis(2-ethylhexyl)phthalate and di-n-
butylphthalate were detected in the samples and laboratory method blank, which indicates these
results are false positives due to laboratory contamination, Butylbenzylphthalate, di-n-
octylphthalate, and diethylphthalate are also a common laboratory contaminants '

No other SVOCs were detected in the samples. Reporting limits ranged from 374 pg/kg to
939 ng/ke. '
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Pesticides/PCBs

4,4-DDE (0.53 pg/kg), 44-DDT (0.53 pg/kg), dieldrn (2.4 ng/kg), endrin aldehyde (0.35
ng/kg) and methoxychlor (0.38 ng/kg) were detected in the sample. The concentrations of the
detected analytes were below their respective reporting limits. 4,4-DDE, 4,4-DDT, dieldrin, and
methoxychlor were below their RBAS values of 5,611 ng/kg, 5,611 ng/kg, 15.3 pg/kg, and 100,000
ug/kg, respectively. No RBAS or PRG values have been developed for endrin aldehyde; however,
the endrin aldehyde result was below the endrin Residential PRG of 18 ug/kg. These constituents are
not DL COCs because they are organic compounds with Kg greater than 10 ml/g.

%

s 4,4-DDE, 4,4-DDT, and methoxychlor were detected in the samples and laboratory method
blank, which indicates these results are false positives due to laboratory contamination. '

No other pesticides/PCBs were detected in the samples. Reporting limits ranged from 1.9
ng/ke to 187 pg/ke. ,

Metals

All metal results were below the site background values except for arsenic (8.6 milligrams
per kilogram (mg/kg); background = 8.14 mg/kg), thallium (2.1 mg/kg; background = 1.6 mg/kg),
and zinc (80.3 mg/kg; background = 72.4 mg/kg). The zinc concentration did not exceed the RBAS

 value (3,400 mg/kg). RBAS values have not been developed for arsenic and thallium; however, the
thallium result was below the Residential PRGs of 5.2 mg/kg, and arsenic was only slightly above
background. Designated level modeling is expected to show that the arsenic, thallium and zinc
concentrations will not threaten ground water quality.

Antimony was not detected in the sample and the result was qualified as rejected due to low
i matrix spike (MS) recovery (12 %). The laboratory re-analyzed the sample and found similar MS
E recovery (17%). Because the antimony recovery was acceptable in the laboratory control sample
during the original analysis and re-analysis, the antimony MS recovery failures are attributable to
sample matrix effects. Antimony appears to be unavailable in the sample matrix and should not pose
a threat to human health or ground water quality.

Hexavalent Chromium and Nitrate

Hexavalent chromium was not detected in the sample. The reporting limit for hexavalent
chromium analysis was 0.0393 mg/kg. The nitrate (as N) concentration (2.5 mg/kg) was below the
background value of 36 mg/kg.

Radiochemistry

The only radionuclide detected above site background was cesium-137 (0.0282 pCi/g;
background = 0.00695 pCi/g). The cesium-137 result did not exceed the RBAS value of 0.1 pCi/g.
} Cesium-137 is not a DL COC because it has a Kd of 1,000 ml/g.
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Recommendations for Imported Fill Material Use as Backfill

Based on a review of the analytical results, the imported fill material does not contain
chemicals and radionuclides at concentrations that will adversely impact ground water quality or
exceed RBAS/Residential PRG levels. Therefore we conclude that the material is suitable for use as
backfill at the DSS 3 and 6 Areas.

If you have any questions regarding this memorandury, please contact me at (510) 450-6144.

Sincerely,

Robert O. Devany
Project Manager

Enclosures: Table 1. Summary of DSS 3 and 6 Import Fill Data
Attachment 1. Import Fill Soil Analytical Results

~ce: Catherine Luu, DOE/OAK (w/o attachments)

LEHR Library, WA

JADOEMUITSITIMBORT FILLSACKFILL ARIDOC
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TABLE 1

SUMMARY OF DSS 3 AND 6 IMPORT FILL DATA
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ATTACHMENT 1

- IMPORT FILL SOIL ANALYTICAL RESULTS

‘

Pt



‘ 1A ' EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

S8IBF155
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 57915
Matrix: (soil/water} SOQOIL Lab Sample ID: 57%150601
Sample wt/vol: 5.1 (g/mL) G Lab File ID: 8D102
Level: (low/med) LOW _‘ Date Received: 03/22/02

% Moisture: not dec. 11 " Date Analyzed: 04/01/02

'§3 GC Columm: DB624 ID: 0.25 {mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: (ui

CONCENTRATION UNITS:

0

CAS NO. COMPQUND ' (ug/L or ug/Kg) UG/KG
T4~B7-3mwmemm— Chloromethane 11.0!0
Td-B3~8-wmm=mnmn Bromomethane 11.0lU
75-01l-4--—=v==—= vinyl chloride ‘ 11.040
75-00-3-=-----—-~ Chlorcethane 11.0|U
75-08-2-~ww—=-—= Methylene chloride - 4.25|BJ
67-64-1m-mm e Acetone 6.46|J
75-15-0--=~-=~-~- Carbon disulfide : 11..0|U0
75-35-4- v 1,1-Dichlorcethylene 11.0|0
TEe34=-3 e amm—— 1,1-Dichloroethane 11.0(U
ET-EE-Fmm = Chloroform 11.01U
107-06-2---~--~~~ 1,2-Dichloroethane - 11.01U
78-93-3~-—-~~--~ 2-Butanone 11.030
156-60-5~==-=~~~ trans-1,2-Dichlorcethylene 11.040
71-55-8----~=~==1,1,1-Trichloroethane 11.0|U
56-23«5-—wwmmm— Carbon tetrachloride 11.0(0
T5-27~4mwmmmem Bromodichloromethane 11.0|U
78-87-5-mmmmwmm 1,2-Dichloropropane 11.0|0U
156-59-2«-c=mr~~ cig-1,2-Dichlorcethylens 11.03U
79-01l-6-=wm=wm== Trichloroethylene ‘ 11.0:0
124-48-1----=--~-- Dibromochloromethane 11.0]U0
78«00-B-nemmmmm - 1,1,2~Trichloroethane 11.0|U
TL-43-2--cmcemm— Benzene 11.030
75-258-2«-—wvwmm—— Bromoform ‘ 11.0|U
108-10-1-=-=----- 4-Methyl-2-pentanone 11.0|T
591-78-~6--~-~=-= 2-Hexanone 11.0{U0
127-18-4-~~-~-——~ Tetrachloroethylene 11.0(U
79-34-5=-=~==--=1,1,2,2-Tetrachloroethane 11.010°
s 108-88-3-=mmwm—~ Toluene 0.867(J
N 108-90-7~~—~-==~ Chlorobenzene 11.0|U
o 100-41-4-~—~~-==~ Ethylbenzene . 11.0|U
100~-42-5-~----—-Styrene 0.326|J
o 10061-01-5------cis~1,3-Dichloropropylene i1.c|U
; 10061-02~6-=~—-~~~ trans-1,3-Dichloropropylene_ 11.0(0
i FORM I VOA OLM03.0



‘ : 1A EPA SAMPLE NO.
ﬁ* VOLATILE ORGANICS ANALYSIS DATA SHEET

| SSIBF155
Lab Name: GENERAL ENGINEERING LABOR Contract: N/a
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 57915
Matrix: (soil/watexr) SOIL \ Lab Sample ID: 57515001
Sample wt/vol: 5.1 (g/ulL) & Lab File ID: 8D10¢8
Level: {low/med) LOW - Date Received: 03/22/02
% Moisture: not dec. 11 o Date Analyzed: 04/01/02
GC Column: DB624 ID: 0.25 (mm) ‘ Dilution Factor: 1.0
Soil Extract Volume: {ul) ~Soil Aliguot Volume: (ul
: ' CONCENTRATION UNITS:
CAS NO. COMPOUND - (ug/L or ug/Kg) UG/XG Q
120-82-1--=-=====~ 1,2,4-Trichlorobenzene - 0.539|BJ
96-12-8----~-----1,2-Dibromo-3-chloropropane_ 11.0|0
110-82-T-~-=--~= Cyclohexane . 11.01U0
98-82-8-wmmmmm Iscopropylbenzene 1.47(|J
79-28-9-—rmmm e Methyl acetate 11.010
108-87~2-~-vvn==- Methyleycelohexane 11.0|U
TE«13-~1lummmmmam Trichlorotriflucroethane 11.0|U
1634-04-4--==n~— tert-Butyl methyl ether 11.040
75-71-8-~—-==m= Dichlorodifluoromethane 11.01U
T5-69md e Trichlorofluoromethane Sl 18T
106-93-4-----w-- 1,2-Dibromoethane 11,00
1330-20-7--~~-—~ Xylenes (total) 33.210
541-73-1--=-=-=-—- 1,3-Dichlorobenzene ' 0.286(J
106-46-Twcvcamma 1,4-Dichlorobenzene 0.673{BJ
95-50-1l---—-=m-=-= 1,2-Dichlorobenzene 11.01U

FORM I VOA OLM03.0



1B EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED CCMPQUNDS

‘ SSIBFL55

{ab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 57915

Matrix: (soil/water) SOIL Lab Sample ID: 57915001

Sample wt/vol: 5.1 {g/wl) G Lab File ID: 8D109

Level: (Low/med) LOW _ Date Received: 03/22/02

% Moisture: mot dec. 11 " pate Analyzed: 04/01/02

GC Column: DB624 ID: 0.25  {mm) Dilution Factor: 1.0

So0il Extract Volume: (ul) ' Soil Aliquot Volume: (ul

CONCENTRATION UNITS:
Number TTICs found: 2 ' (ug/L or ug/Kg) ug/Kg

CAS NUMBER : COMPCUND NAME ' RT EST. CONC. Q

P 11T LN I

. ' . | UNKNOWN : 1.82 4741J8
98-83-9 LALPHA . ~-METHYLSTYRENE ' 10.62 12.4NJ

FCRM I VQA-TIC QOLMO03.0



y 1A EPA SAMPLE NO.
= VOLATILE ORGANICS ANALYSIS DATA SHEET

L SSIBF156
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Cage No.: N/A SAS No.: ¥N/A 8DG No.: 57915
Matrix: {=oil/water) SCIL Lab Sample ID: 57915002
Sample wt/vol: 4.9 (g/mL) G Lab File ID: 8D110
Level: {low/med) LOW . ) Date Received: 03/22/02
% Moisture: not dec. 11 L Date Analyzed: 04/01/02
GC Column: DB&24 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) Soil Aliquot Volume: _ (ul
: CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or uvg/Kg) UG/KG Q
T4-87-3 - mm = Chloromethane 11.4U
74-83-9-=--u--=- Bromomethane 11.4(U
FE-0l-4-~-—mnm=~ Vinyl chloride 11.4|U
TE~00-3--wm—m ---Chloroethane 11.4|U0
75-09-2--—-wm=u-- Methylene chloride 4.54 |BJ
67-64-1-~---~-=-~ ~-Acetone - 6.45|J
75-~15-0-wmi—mw=n Carbon disulfide 11.41|0
75-35-4--m-cm-m= 1,1-Dichloroethylene ‘ 11.4|U
75-34-3wmmrwmm— 1,1-Dichlorocethane 11.4|0
67-66-3-—mmm—w Chloroform 11.4|U
107-06-2-wwmmmmm 1,2-Dichloroethane 11.4|U
78-83-3w-mernem= 2-Butanone ~11.44U0
156-60-5-===—---~ trans-1l,2-Dichicroethylene 11.4 U
T71l-85«fmmmwm e 1,1,1~Trichloroethane 11.4|U
56-23-5~=nmeom—m Carbon tetrachloride 1:1.4 |0
75-27-4--~~----~--Bromodichloromethane ' 11.4(U
78-B7~5--w=n-—--= 1,2-Dichloropropane 11.4 |0
156-59=2~—~=q~=~— cig-1,2-Dichloroethylene 11.4|U
79-01-6-~-c-nam- Trichlorcethylene 11.4|0
124-48-1-~--=~-~ Dibromochloromethane 11.4(U
T9=00~5mmm—m = 1,1.,2-Trichloroethane 11.4|0
71=43-2ermm—we-—m Benzene 11.4|0
75-25-2-—~c-n-—~ Bromoform 11.4|0
108-10~-1--==m-=~- 4-Methyl-2-pentanone 11.4U
581-78-6=~-===-~ 2 -HexXancne 11.4:i0
127-18-4-=-nmm=m Tetrachloroethylene 11.40
79-34-0=cmm—m e o 1,1,2,2—Tetrachloroetﬁanem_w 11.4|U
108-88-3~--—-==-- Toluene 0.651|J
108-90-7------=- Chlorobenzene 11.4|U
100-41-4----v-=~ Ethylbenzene 11.4|U
100-42-5-=----~~- Styrene ‘ 11.4|07
L ' 10061-01-5B=---=- cis-1,3-Dichloropropylene 11.4|U
M' 10061-02~8~~-=—~~ trans-1,3-Dichlorcpropylene 11.4|U

®  - FORM I VOA OLMO03.0



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contracti N/A

Lak Cecde: N/A
Matrix: (soil/water) SOIL

Sample wt/vol:

Level:

% Moisture: not dec. il

GC Column: DB&24 ID: 0.25 {mm)

Case No.: N/A SAS No.:

4.9 (g/mL) @

(low/med) LOW

N/A

EPA SAMPLE NO.

SSIBF156

SDG No.: 57915

Lab File ID: 8D110

Dilution Factor: 1.0

Lab Sample ID: 57915002

Date Received: 03/22/02
" Date Analyzed: 04/01/02

801l Extract Volume: (ul) Soil Aliquot Volume: (ul

: CONCENTRATION UNITS:

CAS NO., - - COMPCUND (ug/L or ug/Kg) UG/KG Q
120-82~1l-~rm—m—m= 1,2,4-Trichlorchenzene 11.41U
96-12-8---c-cww~ 1,2-Dibromoe-~3-chloropropans 11.4|U0
110-82-Twmr==m~= Cyclohexane 11.40
9B-82-8-wmenmmm Isopropylbenzene 1.38|J
79-28-8---nucu~m Methyl acetate 11.4|U
108-87-2~~-=--~- Methylcyclohexane - 11.41(0

78-13w] - Trichlorotrifluoroethans 11.4U
1634-04-4~--=--~— tert-Butyl methyl ether 11.4|U
75-71l-8-~~---~--- Dichlorodifluoromethane 11.4|U
TE-69-4-----—~ Trichlorofluoromethane 0.830|J
106-93-4-~-~~-~~ 1, 2-Dibromoethane 11.4|U
1330-20-7~~=~~---Xyleneg {(total) 34.4|U
541-73-1~--w--- -1,3-Dichlorobenzene 11.4)0
106-46-T--—-wmun 1,4-Dichlorobenzene 0.579|BJ
95-50-1--~~~-~-~~1,2-Dichlorobenzene 11.4|0

FORM I VOA OLM03.0



18 EPA SAMPLE NO,

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

. 881BF156
Lab Name: GHENERAL ENGINEERING LABOR Contract: N/A

Labk Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 57918
Matrix: (soil/water) SOIL - Lab Sample ID: 57915002

Sample wt/vol: 4.9 (g/ml) G ; Lab File ID: gp110

Lavel: {(low/med) LOW . Date Received: 03/22/02

% Moigture: not dec. 1l g : wDate Analyzed: 04/01/02
GC Column: DB624 ID: 0.25 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) - Soil Aliquot Volume: (ul

CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) ug/Kg

CAS NUMBER COMPQUND NAME RT EST. CONC. Q

oo ERssEES =kt =t el e e

124-18-5 DECANE 10.15 5.98 |NJ
98-83-9 _AT.PHA , ~-METHYLSTYRENE 10.62 12.1|NT

FORM I VOA-TIC OLM03.0



iB
SEMIVOLATILE ORCGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

, SSIBF155
lLab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A SAS No.: N/A 8DG No.: 57915
Matrix:; (soil/water) SOIL Lab Sample ID: 573515001
gample wt/vol: 30.0 (g/mL) G: Lab File ID:  §7D0205
Level: (low/med) Low - Date Received: 03/22/02
% Moisture:- 11 decanted: (Y/N) Date Extracted:03/27/02
Concentrated Extract Volume: ¢.50 (mL) Date Analyzed: 04/02/02
Injection Volume: 2.0 (ul) | Dilution Factor: 1.0
GPC Cleanup: (¥y/N) ¥
: T ' CONCENTRATICN UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG Q
100 Y R B Benzaldehyde 15.6J
108-95-2~-—=—um- Phenol 3760
111-44-4-----n-= bis (-2- Chloroethyl)Etﬁer 376U
95-57-8-mm—mmm=m 2-Chlorophenol 376U
95-48-T--memme o-Cresol 376U
108-60-1-~==~-—~ 2,2 ~oxybis (1-Chloropropane) 376U
9B-86-2 - mmmm— Acetophenone 2.1(J
106-44-B—-crm~—= -m, p-Cresols 3760
62164 -Tmmcamm== N-Nitroso-di-n-propylamine 376 |U
67-72-1l-—cmmmmn Hexachloroethane 376U
98-95-3----mwm—= Nitrobenzene 376U
78-59-1l--—----u-- Igophorone 376U
88-75-B-n~mmu——m 2-Nitrophenol 376U
105-67-9~=~=-==-= 2,4-Dimethyphenol 376U
111-91-1l--nwemnw blS( 2-Chlorcethoxy)methane 376 |0
120-83-2-------~ 2,4-Dichloraophenol 37610
91-20-3-=crenmn= Naphthalene 376U
106-47-8----~—-- 4-Chloroaniline 376U
B7-68«3~2wwmmu—u= Hexachlorobutadiene 376 |U
105-60-2--=~-=~~ Caprolactam 376U
59-50-7===c-um==- 4-Chloro-3-Methylphenol 376|U
91-57-6-=-mm—w=~=- 2—Meth{lnaphtha éne 0.57|J
T7-47=4—-=mmcwm- Hexachlorocyclopentadiene 376 |U
BB-06-2--~---~—-= 2,4,6-Trichlorophenol 376|U0
95-95-4---r~-~-~ 2,4,5-Trichlorphencl . 939|U0
92-52-4-——-~w—om- 1,1'-Biphenyl 376|U
91-88~T--mmmm 2-Chloronaphthalene 37810
88-T4-4-—--mmm-= 2-Nitroaniline 939 |U
131~11w3~mmm-m-- Dimethylphthalate 376|U
606-20-2-r---r-= 2,6-Dinitrotoluene 376U
208-96-B-wmmeun- Acenaphthylene 376 |U
99-09-2-=m=-mmu= 3-Nitroaniline 939|U
83-32=9-c—-mena Acenaphthene 376|070

FORM I S8SV-1

OLMO03.0



)

Dy
N
N

2

1C EPA SAMPLE NO,
SEMIVOLATILE CRGANICS ANALYSIS DATA SHEET

SSIBF1ES

1,ab Name: GENERAL ENGINEERING LABOR Contract! N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A 5DG No.: 57915

Matrix: (soil/water) SOIL Lab Sample ID: 57915001

Sample wt/vol: | 30.0 (g/mL) G Lab File ID: §7D0205
Level: (low/med) LOW - Date Received: 03/22/02
$ Moisture: 11 decanted: (Y/N) N“ "Date Extracted:03/27/02
Concentrated Extract Volume: 0.50 (mL) Date Analyzed: 04/02/02
Injection Volume: 2.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N)
CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/KG Q
B1-28-5ermmmm——- 2, 4-Dinitrophenol 939|U
100-02-7--~--~--4-Nitrophenol 939U
132-64-9m=mm——~~ Dibenzofuran - . 3786|U
121-14-2«===~=--~ 2,4-Dinitrotoiuene 376({U
84-66-2-—nwmmw= Dlethylphthalate 376U
7005-72-3c==u-=nm 4 -Chlorophenyl- phenylether 376|U
B6-T73-Trmemmnma Fluorene 376U
100-01-8-wmmnm=m 4-Nitroaniline . 93910
534-52-1---==="- 4,6-Dinitro~-2-methylpnenol 939U
101-55-3~-~--=-- 4 -Bromophenyl - phenylether 378U
122-39-4--~--=-~ Diphenylamine 376U
118-74-1-----=~-= Hexachlorcobenzene 376|U
1912-24-9--=----~ Atrazine 376U
87-86-Bww-mmmm—— Pentachlorophenol ' 93810
85-01-B-w-mmnemm Phenanthrene 37810
120~12«7~wweme ~-Anthracene 376 |0
86-74-8----v-~—= Carbazole , 376|U
84-74-2~--~--~--~-Di-n- butylphthalate . 2.9(J
206-44-0--=u-==- Fluoranthene 376|U
129-00-0~--wm=-m- Pyrene 0.81|J
85-68~T=--mwm=mm Butylbenzylphthalate 0.59|dJ
91-94-1-----un-w 3,3'-Dichlorobenzidine 37610
56§-55~3=-=c—mw-—- Benzo (a) anthracene 376 |U
218-01-9-~>~=m—- Chrysene 376U
117-81l-7--===-~ bis{2-Ethylhexyl)phthalate _ - 20.943
117-84-=0-—-~~-w- Di-n-octylphthalate 0.491J
205-98-2--—=~~-~ Benzo (b) fluoranthene 376 (U
207-08-9--m~—-o-- Benzo (k) flucranthene 376U
50-32-8~---w=--=- Benzo{a)pyrene 3760
193-39«8---um=-m Indeno(l,2,3~cd)pyrene 376U
B3-70-3----~m--u- Dibenzo{a,h)anthracene 376 |0
191-24-2-===-==~ Benzo(g,h, i)perylene 376|U
FORM I 8V-2 oLMQ3.0



1F EPA SAMPLE NO.

SEMIVCIATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

. ' 8SIBF155
L,zb Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A SAS No.: N/A EDG No.: 57915
Lab Sample ID: 57915001

Matrix{ {soil/water) SOIL _
Sample wt/vol: 30.0 (g/mL) G. Lab File ID: 8700208
Level: (low/med) LOW - Date Received: 03/22/02

% Moisture: 11 ‘decanted: (¥/N) N Date Extracted:03/27/02

Concentrated Extract Volume: 0.50 (mL) Date Analyzed: 04/02/02

Injection Volume: 2,0 (ul) Dilution Factor: 1.0

GPC Cleanup: (¥Y/N) Y pH: 7.0

: CONCENTRATION UNITS:
Number TICs found: 2 {(ug/L or uvg/Xg) ug/Kg

CAS NUMBER - COMPOUND NAME ' ~ RT EST. CONC. Q

e ot A A . ot T ottt I A wry | v e o e e e SR i o ki S St e e b Tt L i e at 2 o | e o et e e e ey | i e e ey e e e | e
oSSR m s | Sm e | MITTEm S O E IR | ST

—————————— UNKNOWN ALDOL CONDENSATE 5.23 1060 {JA
7683-64-9 | SQUALENE 17.98 52.5 | N

FORM I 8V-TIC OLMO03.0



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

S8IBFi5SE
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A
Lab Code: N/A Case No.: N/A . BAS No.: N/A SDG No.: 573815
Matrix: ({(soil/water) SOIL - Lab Sample ID: 57915002
Sample wt/vol: 20.0 (g/mL) G- Lab File ID: S7D0208
Level: {(low/med) LOW - . Date Received: 03/22/02
% Moisture: 11 decanted: (Y/N) N “Date Extracted:03/27/02
Concentrated Extract Volume: 0.50 {mL) Date Analyzed: 04/02/02
Injection Volume: 2.0 (uL) ' Dilution Factor: 1.0
GPC Cleanup: (Y/N) ¥
_ CONCENTRATION UNITS: '
CAS NO., COMEPOUND (ug/L or ug/Kg) UG/KG Q
100-52-7--=-~--~~- Benzaldehyde 24.01J
108-95-2-w~—ww=-~ Phencl 374U
111-44-4--»--=-- bis{-2-Chlorocethyl) Ether 3740
95~-57-8~r—mc e 2-Chlorophenol 374U
95 -48-T~-rmmm o-Cresol 374 |17
108-60~L-—--—=--- 2,2"'~oxybis{1- Chloropropane) 374U
98-86-2-nr—mm—- Acetophenone 3.1(J
106-44-5--—-—wme m,p-Cresolsg 374U
621-64-T---—----= N-Nitroso-di-n-propylamine 3740
67-72-1ww—mcnm—u Hexachloroethane : 374|0
98-95-3m-nvmrom Nitrokbenzene - A 374U
78-58~l=mwmm = ~-Isophorone 374U
_ 88-75-5--=mm—m—m 2-Nitrophencl 3740
i 105-67-9-=wummu- 2,4-Dimethyphencl 374U
bv 11191~ -wm—mmme bis(-2- ~ChloroethoXy)methane 374 |0
i 120-83-2-~--ww-- 2,4-Dichlorophenol 3740
91-20-3--ccemu-= Naphthalene - - 374|U
106-47-8--~--=~- 4-Chloroaniline 374U
87-68-3~-mmmmmin Hexachlorobutadiene 374|0
105-60-2-muwmnnn ~Caprolactam : 374U
59-50-7--um-u-w= 4-Chloro-3-Methylphenol : 374 |U
91-587-6=-~--umm- 2-Methylnaphthalene 0.380J
77-47-4-----~-~-Hexachlorocyclopentadiene __ 374 |0
88-06~2=wm-=----- 2,4,6-Trichlorophenol 374U
95-95-4~-—ww—mwm 2,4,5-Trichlorphenol : 93510
92-52-4~--=n--~n 1,1'~Biphenyl 374 |0
91-58-7-=-mwm--= 2-Chloronaphthalene ' 374|7T
88-T74-4--~--nemun 2-Nitroaniline . 935U
131-11-3-~-~=~-- Dimethylphthalate 374U
606-20-2-~--~~-~ 2,6-~Dinjitrotoluene 374 |0
208-96-8~-—<--u=~ Acenaphthylene 374 |U
99-08-2---w~---~- 3-Nitroaniline 935U
B3-32=9~-mcmmmu~ Acenaphthene : 374 |U

N FORM I sV-1 OLMO3. 0



R

Lab Name:
Lab Code: N/A.

Matrix: (soil/water) SOIL
Sample wt/vol: '30.0 (g/mL) &
Level: {(low/med) LOW

% Moisture: 11

1C

SEMIVOLATILE ORGANICS ANALYSTS DATA SHEET

decanted: (Y/N) N

BPA SAMPLE NO.

GENERAL ENGINEERING LABCR Contract: N/A

S8IBF156

Case No.: N/A SAS No.: N/A
Lab sémple ID: 57915002
Lab File ID:
Date Received: 03/22/02

5DG No.

57D0208

57815

"Date Extracted:03/27/02

Concentrated Extract Volume: 0.50 (mL) Date Analvzed: 04/02/02

Injection Volume: 2.0 (ul) Dilution Factor: 1.0

GPC Cleanup: {(v/N) ¥

CONCENTRATION UNITS:

CAS NO. COMPCOUND (ug/L or ug/Kg) UG/KG Q
51-2B8~5--~-=-w-- 2,4-Dinitrophencl 935U
100-02-7-~~~—-=- 4-Nitrophenol 835U
132-64-9-~-n--=- Dibenzofuran 374 |U
121-14-2--ccwenm- 2,4-Dinitrotoluene © 37440
B4-66-2-w-——=~—— Diethylphthalate 0.60])J
7005-72-3-- === 4-Chlorophenyl-phenylether 374 |UT
86-73-7——~—we-uu Fluorene 3740
100-01-6~vmr~mmw= 4-Nitroaniline 83510
534-52-1--w~-vu- 4,6-Dinitro-2-methylphenol 235U
101-55-3~----=wu-~ 4-Bromophenyl-phenylether 374|U
122-39-4-vwnronu Diphenylamine 374U
118~74-1-c-n---n Hexachlorobenzene 374|U
1812-24-9--~onuu Atrazine : 37410
87«86-Bu-memmmoo Pentachlorophenol 835U
85-01-8~c---n--- Phenanthrene 37410
120-12-7---w-w-- Anthracene 374U
86-74-8~-----u-~ Carbazole 374U
84~-74-2~-r—mmu- Di-n-butylphthalate 3.8;J
206-44-0-----==-- Fluoranthene 374 |07
129-00-0wmm-muun Pyrene 0.51|J
85-68-7-----~-=~ Butylben2ylphthalate 374 |0
91~94-f-mwem—amn 3,3"-Dichlorobenzidine 3740
56-55-3--—-~wmm-- Benzo(a)anthracene 37410
218-01-9----wcu- Chrysene 37410
117-81-7«w--—~—xbig(2- Etnylhexyl)phthalate 37410
117-84-0---=--~-- Di-n-octylphthalate 374|0
205-99-2 -~ cwmo Benzo {b) fluoranthene 37410
207-08-9--—wu-n Benzo (k) fluoranthene 37410
50-32-8---r=n~-- Benzo (a)pyrene 374 |U
193-39-5----v-—-= Indeno(l, 2, 3-cd)pyrene 374U
53-70-3----~nnm-- Dibenzo(a,h)anthracene 374107
1891-24-~2-+w---u-- Benzo{g,h,i)perylens 374|0

FORM I SV-2

QOLM03.0

15



e
i
Wi

1w EPA SAMPLE ¥NO.

SEMIVCLATILE CRGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPQOUNDS

SSIBTL1E6
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Cage No.: N/A SAS No.: N/A SDG No.: 57915
Lab Sample ID: 57515002

Matrix: (soil/water} SOIL
Sample wt/vol: 30.0 (g/mL) G Lab File ID:  S7D0208

Level:  {low/med) LOW - ‘ Date Received: 03/22/02

% Moisture: 11 decanted: (Y/N) N "Date Extracted:03/27/02

Concentrated Extract Volume: 0 .50 {(mL} Date Analyzed: 04/02/02

Injection Volume: 2.0 {ul) Dilution Factor: 1.0

apC Cleanup: (¥/N) Y pH: 7.0

: CONCENTRATION UNITS:
Number TICs found: 1 - (ug/L or ug/Kg) ug/Kg

CAS NUMBER COMPQUND NAME RT EST. CONC. Q

e e Ty o T Y L T - ANt

N UNKNOWN ALDOL CONDENSATE 5.14 137 |JA

FORM I 8V-TIC OLMO3.0 .

15



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A Case No.: N/A

(soil/water) SOIL
30.0 (g/mL) G
decanted: (Y/N) N

Matrix:
gample wt/vol:
% Moisture: il
(SepF/Cont/Sonc) - SONC

 5.00(mL)

Extraction:

Concentrated Extract Volume:

SAS No.: N/A

EPA SAMPLE NO.

SSIBF155

DG No.: 57915
Lab Sample ID: 57915001
Lab File ID:  CO06F060L
Date Received: 03/22/02
Date Extracted:03/29/02

Date Analyzed: 05/03/02

Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (¥/N) Y

: CONCENTRATION UNITS:

CAS NO.. COMPOQUND (ug/L or ug/Kg) UG/KG Q
319-84-6-~m—rmom- alpha-BHC 0.211JP
319~85-7-—-—=——~ beta-BHC 1.9|U
319-86-8-m~m=m~- delta-BHC 1.9(0
E8-83-Fuwmmmun == gamma-BHC (Lindane 0.24\|J
T6-4d -8 Heptachlox : 0.23:J
309-00-2=—-—=——~— Aldrin 0.191J
1024-57-3-------Heptachlor epoxide 1.9iU
959-98-8-—~~r-=~= Endogulfan I 1.9U
60-57-1-~=m==—=—= Dieldrin 2.21J
T2-BE=8emmmmm 4,4'-DDE 0.521J
72-20~8wmr=m==m= Endrin 3.80
33213-65-9~-~——~— Endosulfan II 3.8|0
72-84-B-wmmm—m— 4,4'-DDD 3.8iU0
1031-07-8-~----~ Endosulfan sulfate 3.810
50-29-3---~-m—=" 4,4'-DDT 0.54|J
72=43~5~mcwm-m—= Methoxychlor 0.74|J
53494-70-5-w=m=~= Endrin ketone 3.8|U°
7421-93-4------~- Endrin aldehyde 3.8|U
8001~35-2~-~-~---Toxaphene 188|\U
-12674-11-2~-~--m Aroclor-1016 37.610
11104-28—24;—ﬂw—Aroclorwlzzl 75.1 (U
1114-16=-5-~=--=-~= Aroclor-1232 37.6U
53469-21«9~w-~~~ Aroclor-1242 37.6|U
12672-29~6m—-~~= Aroclor-1248 37.6|(U
11097-69-1-----~- Aroclor-1254 37.64|0
11096-82-5----~-~Aroclor-1260 37.6|0
5103-74-2-~---~-gamma-Chlordane 1.9|0
5103-71-9=~-=~- --alpha-Chlordane 1.9|U

FORM I PEST OLM03.0



EPA SAMPLE NO.

1D
.PESTICIDE ORGANTCS ANALYSIS DATA SHEET

SSIBF156

Lap Name: GENERAL ENGINEERING LABOR Contract: N/A

Lab Code: N/A . Case No.: N/A SAS No.: N/A SDG No.: 57915

Matrix: (soil/water) SOIL Lab Sample ID: 57915002

Sample wt/vol: 30.0 (g/mL) & Lab File ID: Q07F0701

% Molsture: 11 decanted: (Y¥/N} N : Date Received: 03/22/02

Extraction: {SepF/Cont /Sonc) SONC Date Extracted:03/29/02

Concentrated Extract Volume: 5.00 (mL} pate Analyzed: 05/03/02

Injection Volume: 1.0 (ul) Dilution Factor: 1.C

GPC Cleanup: (Y/N) ¥ _

CONCENTRATION UNITS:
CAS NO. COMPOUND ~ (ug/L or ug/Kg) UG/KG Q
319-84-6-~-=~-=~~ alpha-BHC 1.9|U
319-85-T-~-w-=== beta-BHC 1.9|U
319-86~8--=-—-——~ delta-BHC 1.9|U0
58-89-8w--—=m="" gamma-BHC (Lindane) 1.9|0
7E-AhwBommm = Heptachlor 1.9|U
309~0Q0-2-—-=~—-——" Aldrin 1.9|U
1024-57-3~=-~—-~ Heptachlor epoxide 1.9|U
959-98-8-—=-~~-~ Endosulfan I 1.9|U
E0-57-1=-=w~—===" Dieldrin ' 2.4|J3
72-55-9-===r~—-=" 4,4'-DDE 0.531{J
72-20~8-mmmmmm Endrin 3.7|U
33213-65-9----——- Endosulfan 1I 3.71U0
72-54=-8--=mowm—= 4,4'-DDD 3,710
1031-07-8-----~~ Endogsulfan sullate 3.7|0
50-29-3---—-=--——= 4,4'-DDT _ 0.53|JF
72-43~Br-mm = Methoxychlox 0.38|JP
534%4-70-5==~=--= Endrin ketone 3.71{0
7421-93-4=-~—-=- Endrin aldehyde 0.35|J
8001-35-2~mr=~-"~ Toxaphene 18710
12674-11-2--—-=—~ Aroclor-1016 : 37.4{0
11104-28~2-—=~~~ Aroclor-1221 74.8|0
1114-16-5-=~==—— Aroclor-1232 ) 37.410
53469-21-9--=--- Aroclor~1242 37.410
12672-29~6~—-~~~~ Aroclor-1248 37.4iU
11097-69-1-~---—- Aroclor-1254 37.41U
11096-82-5----~~- Aroclor-1260 37.4:0
5103-74-2----=-- gamma-Chlordane 1.5{0
5103-71-9=-=-~~--~ alpha-Chloxdane 1.9|U
|:
FORM I PEST OLM03 .0
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\" General Engineering Laboratories

TOTAL METALS
_ -1-
INORGANIC ANALYSIS DATA SHEET SAMPLE NO.
' SSTBF135

Contract: WRIS(00199

Casa No.:GEL 8AS Neo.: Speg NO.: 57915

Tab Code: GEL

Matriz (soil/water): SCIL tab Sample ID: 57915001

Level (low/med): LOW Date Recesdived: 3/22/2002

% Solids: 88.7

Concentration Units (ug/L or mg/kg dry weight): MG/KGE

CAS No, Analyta Concentration | C Q M.
| 7440-38-0 Antimony 1.1ju| N P

7440-38-2 | Arsenic 8.6 P

7440-38-3 | Bariunm | 1974 -} | »

7440-41-7 | Beryllium 0.44 | B |

7440-43-9 | Cadmium 0.09 |U )
[7440-47-3 | Chromium | 97.0 P

7440-48-4 | Cobalt . 20.0 | P

7440-50-8 | Copper 44.7 P

7439-89-6 | Izon 38200 p |
7439-92-1 | Lead . 7.5} 12 |
7439-96-5 | Manganesa 683 | | 2!
7439-97~6 | Mercury 0.10 *N | AV

7439-98-7 | Molybdenum .25 {u P |
7440-02~0 | Nickel 162 P

7782-49-2 | Selenium | 0.76 | U -

7440-22-4 | Silver | 0.15 |U |

7440-28-0 | Thallium | 1.1}u | »

7440-62-2 | Vanadium 66.0 | P

7440-66-6 | Zino 80.3 ] |

8
Color Before: Dark Brown Clarity Before: Texture: Coarse

Color Aften: Yallow Clarity After: Artifacts: ¥

gt

Comments:

Form I - IN

M



General Engineering Laboratories

o TOTAL METALS
£ -
INORGANIC ANALYSIS DATA SHEET SAMPIE NO.
SSIBF156
Contract: WEIS00159
Labh Code: GEL ‘Case No.:GEL SAS No.: SDG NO.: 57915
Matrix (soil/water): SOIL Lab Sample ID: 57815002
Level {(low/med) : oW Date Received: 3/22/2002
% Solids: 89.1 e
Ve Coneentration Units (ug/L or mg/kg dry weight): MG/KG
V CAS No. Analyta Concentration | C Q M
7440~-36-0 Antimony 1.1]|u] w P
{7440-38~2 | Arsenic 8.4 | 2
7440-39-3 | Barium 193 | |
7440-41-7 | Beryllimwm | 0.42'|B | 2
7440~43-9 | Cadmium 0.09 |u I'p
7440-47-3 | Chromiun 90.3 | e
7440~48-4 | Cobalt 19.8 | B
7440-50-8 | Coppex 44.5 P
7439-89-6 | Iron 38100 p |
7439-92-1 | Lead 7.2} 2
7439-96-3 | Manganese 678 | P
7439-97-6 | Mercury 0.04 *N | av |
7439-58-7 | Molybdenum 0.25 | U P
7440-02-0 | Nickel 160 | B
7782-49-2 | Selenium 0.75 |u P
7440-22-4 | Silver 0.14]u} P
7440-28-0 | Thallium 2.1 |B | I'p
7440-62~2 | Vanadium 64.7 | P
| 7440-66-6 | zine 79.4 ] )
i Color Before: Dark Brown Clarity Before: Texture: Coarsa
Color After: Yellow Clarity After: Artifacts: ¥

L Comments:

Form I -



Cérﬁﬁcate of Analysis

Company : Weiss Associates
Addresss 5801 Christie Ave

Suite 600 ) ) .
Emeryville, California 54608 . Report Date:  April 29, 2002
Contact: Tim Utterback -
Project:  Routine Analytical (N mx-radxochem) ) Page 1 of 2
Client Sample ID: SSIBF155 Proiect:  WEIS00199
Sample ID: 57915001 Client ID:  WEIS001
Matrix: ' Seil
Collect Date: 21-MAR-02
Receive Date: 22-MAR-02
Collector: Client
Moistre: 11.3% :
["&E Parameter Qualifier  Result DL RL Units DF AnalystDate Time Batch Method
= Yon Chromatography Federal
EPBA 300.0 Nitrate in Soil
Nitrate-N H 1.13 0.112 1.12 mgkg 1 BIB Q3/25/02 2042 153769 2
Spectrometric Analysis Federal '
SW846_7196A Hexavalent Chromium
Hexavalent Chromium u 0359 0.0353 0.224 mekg 1 BEP1 03129/02 1645 154960 3
The following Prep Methods were pexformed

Method Description Amnalyst Date Time  Prep Batch

EPA 300.0 PREP EPA 300.0 Total Anions in Soif BIB 03/22/02 1300 153768

M 4.0CLP LM 4.0 CLP Mercury in Soil Prep ARD 03427102 1800 155180

LM 4.0CLP ILMO 4.0 CLP Metals Prep FGA 04/04/02 1150 135065

OILM 4.2 CLP Prep OLM 4.2 Peaticide/PCB CLP Prep RDH 03/29/02 1357 155370

QLM 4.2 CLP Prep OML 4.2 Volatile CLP Prep in solid Federal RMB 04/01/02 0924 155243

SWE46 3060A SW346_7196A Hexavalent Chromium in Soil BEPL 03/29/02 1400 154959

The following Analytical Methods were performed

Method Description ' Anglyst Comments
1 EPA 300.0

2. EPA 300.0

3 SWB46 7196A

Notes:

The Qualifiers in thxs report are defined ag follows :

x*  Indicates the analyte is a sarrogate compound.

Actnal result is less than amount reported
> Actual resalt is greater than amount reported
B Analyte found in the sample as well as the associated blauk.
E Concentration exceeds instrument calibration range
H Holding time exceeded
I
u

e \\;\\;

3
"

N

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting lnit.
Indicates the compound was analyzed for but not detected above the detection limit
Ul Uncertain identification for gamma speclroscopy.
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Certificate of Analysis

Company : Weiss Associates
Address; 5801 Christic Ave

Suite 500 - .
Emeryville, California 94608 . Report Dater -Apnil 25, 2002
Contact: Tim Utterback . -
. Project: Routine Anatytical (Non-radiochem) Page 2 of 2
Client Sample ID: SSIBF135 Project:  WEIS00199
Sample ID: 57915001 Cliene ID:  WEIS001
Pazameter Qualifier Resalt DL RL Units DF AnalystDate Time Batch Method

X Lab-specific qualifier - must be fully described in case namative and data summary package

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.
‘Where the analytical method bas been performed under NELAP certification, the analysis bas met ail of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis. '

“This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Ine.
standard operating procedures. Please divect any questions to your Project Manager, Cheryl Jones.

Reviewed by “a -

& | | 134



Certificate of Analysis

Company : Weiss Associates
Address: 5801 Christie Ave
Suite 600 ) : o
Emeryville, California 94603 Report Date:  April 29, 2002
Contac:  Tim Utterback . -
Project: Routing Analytical (Non-radlochem) Page 1 of 2
Client Sample ID: SSIBF156 Projeet: WEIS00199
SampleT: 57915002 Client ID;  WEIS001
Matsix Seit
Collect Date: 21-MAR-02
Receive Date; 29 MAR-02
Collector: Client
Moisture: 10.9%
Parameter Qualifier Resuit DL RL Tinits DF AnalysiDate Time Batch Method
Ton Chromatography Federal
EPA 300.0 Nitrate in Soil ) .
Nitate-N H 2.50 0.104 1.04 mgikyg 1 BIB 03/29/02 0502 15376% 2
Spectrometric Analysis Federal
SWE46_7196A Hexavalent Chromium
Hesxavalent Chromiom U -0.302 0.0392 0.224 mglkg "1 BEP1 03/29/02 1645 154960 3
The fellowing Prep Methods were performed
Method Description Analysat Date Time  Frep Batch
EPA. 300.0 FREP EPA 300.0 Total Aniona in Seil BIB 03/22/02 1800 153768
LM 4.0CLP ILM 4.0 CLP Mercury in Soil Prep ARD 03/27/02 1800 155180
LM 4.0 CLP ILMO 4.0 CLP Metals Prep FGA Q4/Q4/02 1150 155069
OLM 4.2 CLP Prep OLM 4.2 Pesticide/PCB CLP Prep RDH 03429/02 1357 155370
OLM 42 CLP Prep OML 4.2 Volatile CLP Prep in solid Federal RMB 04/01/02 0924 155243
SW846 3060A SW846_T196A Hexavalent Chromium in Seil BEP1 03/29/02 1400 154939
The following Analytlca! Methodx were pexformed
Meihod Description Analyst Comtrments
1 EPA 300.0
2 EPA 300.0
3 SW346 7196A
Notes:

The Qualifiers in this report are defined as foilows

#+ ndicates the analyte is a surrogate compound.

Actual result is less than amount reported

Actual result is greater than ameount reported

Analyte found in the sample as well as the assocmted blank.
Concentration exceeds instrument calibration range
Holding time exceeded

a-mbEE v A

UI Uncertain identification for gammma spectroscopy.

Indicates an estimated value. The result was greater than the detection limit, but less than the repomng limit.
Indicates the compaund was analyzed for but not detected above the detection limit

X  Lab-specific qualifier - must be fully described in case narrative and data summary package
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Certificate of Anzﬂysis

o o Company: Weiss Associates
Address; 5801 Christie Ave

Suite 600 o
Bmeryville, California 94608 . Report Dare:  April 29, 2002
Contact:  Tim Utterback - - ‘
Project:  Routine Analytical (Non-radiochern) : : Page 2 of 2
i A
b Client Sample ID: - SSIBF156 Project:  WEIS00199
Sample ID: 57915002 Clhent ID:  WEIS001
Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

“The above sample is reported on a dry weight basis except where prohibited by the analytical procedure.
. Where the analytical method has been performed under NELAP centification, the analysis has met alt of the
requirements of the NELAC standard unless qualified on the Certificate of Analysis. ‘

This data report has been prepared and reviewed in accordance with General Engiﬁeering Laboratories, Inc.
standard operating procedures. Please direct any guestions to youx Project Manager, Cheryl Jones.

EXPEW

Reviewed by

e
L.
b
L

I | 134
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GENERAL ENG}I‘JEERING LABORATORIES

Meeting today’s needs with a vision jbr fomarrow.

Certificate of Analysis

Company ! 'Weiss Asscciates
Address: 5801 Christie Ave
Suite 600
Emeryville, California 94608 Report Date:  May 3, 2002
Contact: Tim Utterback - i
Project: Routine Analytical (Radmchemis&y) Pase 1 of 3
Client Sample ID: SSIBF155 " Project: WEIS00299
Sample ID: - 57917001 ClientID:  WEIS001
Matrix: Soil
gclle_ct I]))atgé 21.-MAR-02
eceive Date: _
Collector: . %‘%@gfm 0
Parameter Qualifier Result . DL RL Units DF  AnalystDate Time Batch Method
Rad Alpha Spec '
Alphaspec Am241, Cm, Solid ‘ '
Americium-241 U 0.00472  +-0.0067 0.00709 0.010 pCilg JLE 04/23/02 1349 154791 1
Alphaspec Th, Solid . -
Thorium-228 0.529 +-0.162 0.158 0.100 pCi/g ILE  05/01/02 2104 154792 2
Thorium-230 0.574 +-0.181 0.201 0.050 pCig .
Thorium-232. 0430  +-0.134 0.0821 0.050 pCilg
Alphaspec U, Solid
Uranium-233/234 0411 +-0.0604 0.0104 0.025 pCilg HLE 04720/02 1912 154793 3
Uranium-235/236 0.0205  +-0.0108 - €.00411 0.010 pCifg
Uranium-238 0396  +/-0.0589 0.010¢ 0,025 pCilg
Liguid Scint Pu241, Solid ' ,
Plutoninm-241 u 0342 +-0.219 0.364 0.500 pCilg - LDM 0411402 2136 154794 4
Rad Gamama Spec
Gamma, Ra226, Solid .
Radiom-226 0.527 +-0.0723 0.0248 0.100 pCi/g CRE 04/25/02 1730 155719 35
Gammaspec, Gamma, Solid ' . ’
Actiniom-228 0483  +-00763 00163 0.100 pCilg CRB 04/01/02 2108 155720 6
Bismuth-212 0.286  +~0.061 0.0348 0.100 pCilg ' :
Bismuth-214 0.351 +-0.042  0.00831 0.100 pCifg
Cesium-137 00261 +-0.00496  0.0047% 0.010 pCify -
Cobalt-60 U -0.00177 . +-0.00298 000491 0.005 - pCiig
. Lead-210 U 0170  +-0.597 0.634 0.500 pCig
Lead-212 0507  +-00399  0.00738 0.100 pCifg
Lead-214 0419  +/-00509  0.00865 0.100 pCilg
Potassinm-40 11.3 +-1.40 0.0372 1.04 pCilg
Radium-223 U 0.0068  +-0.0537 0.0844 2.00 pCilg
Radium-228 0483 +-0.0763  0.0163 0.100 oCifg
Thallivm-208 0.158 +-0.0186  0.00423 0.050 pCify
Thorium-234 0.689 +-0.310 0.212 0.500 pCi/g
Rad Gas Flow
GFPC, Gross A/B, solid ’ ) i
Alpha 8.19 +-1.68 1.63 1.00 pCifg LIGL 04/23/02 0118 158266 7
- Beta - 166 +-1.34 123 1.00 pCilg
GFPC, 5r90, solid ‘
Strontium-90 0.0428 +-0.011 0.0154 0.050 pCifg AB2 05/02/02 1047 159147 38
Rad Liquid Scint -

P O Box 30712 » Charleston, SC 29417 »2040 Savage Road 29407
(843) 556-8171 + Fax (843) 766-1178

L i A
t: Printed on Recycled Paper.
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Certificate of Analysis
Company : Weiss Assoclates
Address: 5801 Christic Ave A
Suite 600 '
Emeryville, Californin 94608 - Report Date:  May 3, 2002
Contget:  Tim Utterback - S v
Project: Routine Analytical (Radiochemistry) Page. 2 of 3
Client Sample ID: SSIBF155 Project.  WEIS00299
Sample ID: 57917001 Client ID:  WELS001
Parameter Qualifler Resuit DL RL Units DF AnalystDate Time Batch Method
Rad Liguid Scint ‘ :
LSC, Tritium Dist, Solid ’ ‘ . ‘
Tritivm u -(_].225 +-0.489 0.349 1.00 pCilg LAG1 04/24/02 2001 159467 9
Liguid Scint C14, Solid ‘ )
Carbon-14 .- : U 0.0595 +/-0.0482 0.0805 0.100 pCi/g . PD  04/26/02 1831 159143 10
Tha following Prep Methods were performed . '
Methed ‘ Description _ Analyst Date Time Prep Baich
Ash Soil Prep Ash Soil Prep RAD A-021,A-0218,A-026 WEO 03/25/02 1518 154557
Dry Soil Prep Dry Seil Prep RAD A-021,A-0218,A-026 WEO 03722402 1645 153686
The following Analytical Methods were pecformed
‘Method Description Analyst Comments
1 DOB EMI, HASL 300
2 DOE EML HASL 300
3 DOE EML HASL 300
4 DOE EML HASL 300
5 DOE EML HASL, 300
4 DOE EML HASL 300
7 EPA 900.0
3 EPA 905.0 Modified
9 EPA 9060 .
10 EPA EERF C-01°
thes: :

The Qualifiers in this report are defined as follows :

**  Yndicates the analyte is a surrogate compound.
Actual result is less than, amotrt reported
Actual result is greater than amount reported
Analyte found in the sample as well as the associated blank.
Concentration exceeds instrument calibration range
Holding time exceeded . '
Indicates an estimated value, The result was greater than the detection 1imit, but less than the reporting limit.
Tndicates the compound was analyzed for but not detected above the detection limit '
Ul Uncertain identification for gamma spectroscopy.
X Lab-specific qualifier - must be fully desctibed in case narrative and data summary package

oUmmwy A

The above sam;)le is reported on a dry weight basis cxcept where prohibited by the analytical procedure.

& P O Box 30712 » Charlestan, SC 29417 » 2040 Savage Road »29407
E (843) 556-8171 » Fax (843) 766-1178

=y ‘ . o
i ‘: Printed on Recycted Paper,
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" GENERAL INGINEERING LABORATORIES

Meeting today’s needs with a vision jor tomorrow.

Certificate of Analysis -

Company : Weiss Associates
Address: 5801 Christic Ave
Suite 600 : ‘
Emeryville, California 94608 ' - Report Date:  May 3, 2002
Contact:  Tim Utterback :

Profect:  Routine Analytical (Radiochemistcy)

Client Sample ID: : SSIBF155 Project: 'WEIS(00299
Sample ID: 57917001 Client ID: ' WEIS001

Poge 3 of 3

Parameter Qualifler - Resolt - DL RL Thnits DF AnalystDate Time Batch Method

‘Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Certificate of Analysia.

'-I'his data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.,
standard operating procedures, Please direct any questions to your Project Manager, Cheryl Jones.

%-.W-L/

Reviewed by

P O Box 30712 + Chatleston, SC 29417 » 2040 Savage Road » 29407
(843) 556-8171 » Fax (843) 766-1178
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. GENERAL ENGINEERING LABORATORIES
Meeting today s needs with a vision jb{ tomgrrow.

'P . t‘b‘ i - w -
AroRd 2 Certificate of Analysis

’Nc_ t_')t\@‘

_Company : Weiss Associates
Address: 5801 Christie Ave
© Suite 600
Emeryville, California 94608
Contact: Tim Utterback ) -
‘Projest;  Routing Analytical (Radiochemistry)

" Report Date: May 3, 2002

Page 1 of 3

Client Sample TD: SSIBF156 Project: WEIS00299
Matrix: Soil
Collect Date: 21-MAR-02
Receive Date: 2.MAR-02
: Collector: Client
Parameter . Quaiifier  Result PL RL Units DF  AnalystDate Time Batch Method
Rad Alpha Spec '
Alphaspec Am241, Cm, Solid _
Americiom-241 0.0101 +-0.0101 ~ 000755 0.010 . pCilg JLE  04/24/02 1941 154791 )
Alphaspec Th, Solid
Thorium-228 D.462 +-0,164 0193 0.100 pCifg JLE  05/01/02 2104 154792 2
Thorium-230 0.449 +-0.131 0.0996 0.050 plliig
Thorium-232 _ 0358  +-0.115  0.0937 0.050 pCilg
Alphaspec U, Solid :
Uranium-233/234 ) : 0404  +/-0.0622 0.0145 0.025 pCiig JLE  04/20/02 1913 154793 3
Uranium-235/236 0.0197 +-00111  0.00456 ¢.010 pCi/g
Usanium-238 0463 H-0.0679  0.00454 0.025 pCi/g
Liquid Scint Pu241, Solid
Plutonium-241 - U 0.305 +-0,194 0.323 0.500 pCilg - LDM 04/12/02 0040 154794 4
Rad Gamma Spec
Gamma, Ra226, Solid .
Radiura-226 0.474 +/-0.069 0.0233 0.100 pCifg CRB 04/25/02 1730 15571% 5
Gammaspec, Gamma, Solid ) . '
Actinium-228 0.503  +-0.0708 0.0153 0.100 pCilg CRB 04/01/02 2109 155720 6
Bismuth-212 - 0304 +-0.0581 0.0327 0.100 pCifg )
Bismuth-214 0375 00485  0.00752 0.100 pCifg
Cosium-137 . 00282 +-0.0059  0.00457 0.010 pCifg
Cobalt-60 U . 00011 +-000278 000482 0.005 pCifg
Lead-210 0.480 +0.103 0.0691 0.500 pCi/g
. Lead-212 ‘ 0482  +-0.0552  0.00602 0.100 pCifg
Lead-214 T 0407 +-0.0495 0.00717 0.100 pCi/g
Potassinm-40 ‘ 11.3 +-1.16 0.0339 1.00 pCilg
Radium-223 - U0 -0.0291 +-0.045 0.0674 2.00 pCilg
Radinm-228 . 0303 +-0.0708 0.0153 0.100 pCifg
‘Thallium-208 . 0153 +-00193  0.00399 0.050 pCifg
Thorium-234 0.604 +-0.151 0.0773 0.500 pCifg
Rad Gas Flow .
GFPC, Gross A/B, solid :
Alpia 493 +-1.55 1.96 1.00 pCifg LIG1 04/23/02 0118 158266 7
Beta 12.7 +-1.36 1.60 1.00 pCifg
GFPC, Sro0, solid . : :
Strontium-90 .. 0.0389 +-0.014 0.0247 0.050 pCifg ABZ 0502/02 1947 155147 8
Rad Liguid Scint ’ ' .

LSC. Tritium Dist, Solid

P O Box 30712 « Charleston, SC 29417 + 2040 Savage Road * 29407
(843) 556-8171  Fax (843) 766-1178

f 4 A
‘J Printed on Recycled Paper,
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GENERAL ENGINEZRING LABORATORIES

Megting today s needs with a visian for lomorrow.

Certificate of Analysis
Company ; Weiss Associates
Address: 5801 Christis Ave .
Suite 600 .
Emeryville, California 94608 " N Report Date:  May 3, 2002
Contact:  Tim Uttesback B ‘ :
Project: Routine Analytical (Radiochemistry) Page 2 of 3
Client Sample 1D: SSIBF156 Project: WEIS00299
Sample ID: . 57917002 Client ID:  'WEIS001
Parameter - Qualifier Result DL RL Units DF  AnalysiDate Time Batch Method
Rad Liquid Scint _
LSC, Tritium Dist, Solid : ‘
Tritivm U 00575  +H-0325 ° 0899 100 pCilg LAGI 04/24/02 2205 159467 9
Liquid Scint C14, Salid :
Carbon-14 ' u -0.0229  +-0.0462 0.0795 0.100 pCifg PD  04/26/02 2004 159143 10
The foflowing Prep Methods were performed )
Method Description : Analyst - Date * Time  Prep Baich
Ash Soil Prep . Ash Soil Prep RAD A-021,A-021B,A-026 WEO 03/25/02 1518 154557
Dry Soil Prep Dxy Soil Prep RAD A-021,A-021B,A-026 WEO 03/22/02 1645 153636
The following Analytieal Methods wers performed
Method Description Analyst Comments
1 DOE EML HASL 300
2 DOE EML HASL 300
3 DOE EML HASL 300
4 DOE EML HASL 360
5 DOCE EML HASL 300
] DPOE EMILL HASL 300
7 EPA 9000
8 EPA 905.0 Modificd
9 EPA 906.0
10 EPA EERF C-01
Notes;

The Qualifiers in this report ar¢ defined as follows :

#*  Indicates the analyte is a surrogate cornpound.
Actaal result is less than amount reported
Actual result is greater than amount reported

. Analyte found in the sample as well as the associated blank.
Concentration exceeds instrument calibration range

Holding time exceeded
Indicates an estimated value, The result was greater than the detection limit, but less than the reporting Tirmit.

Indicates the compound was analyzed for but not detected above the detection limit

UI Uncertain identification for gamma spectroscopy.
X  Lab-specific qualifier - must be fully described in case narrative and data summary package

c=Hmmyv A

The above sample is reported ‘on a dry weight basis except where prohibited by the analytical procedure.
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Certificate of Analysis

Company : Weiss Associates
Address: 5801 Christie Ave
Suite 600 _ :
Emeryville, California 94608 ' - Report Date:  May 3, 2002
Contact: Tim Utterback

Project; Routine Analytical (Radiochemisuy)' Page 3 of 3.

Client Sample ID: SSIBF156 . Project;  WEIS00299
Sample ID: 57917002 Client ID: ' WEIS001
Pavameter . Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the Cenificate of Analysis. .

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
 standard operating procedures. Please direct any questions to your Project Manages, Cheryl Jones.

A

Reviewed by

P O Box 30712 » Charleston, SC 29417 ¢ 2040 Savage Road +29407
{843} 556-8171 «Fax (843) 766-1178
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TOTAL METALS
-1
INORGANIC ANALYSIS DATA PACKAGE
SDG No.: 60897 Method Type: SWedé
|Sample ID: 60857001 | Client YD: SSIBFI55 42 |
Contract: WEIS00199 L.ab Code: GEL Case No.: GEL SAS No.:
[Matrix:  SOIL | Date Received: 5/22/2002 Level: LOW o Solids: 88.70 ]
S - Analytical
CAS No. Analyte  Concentration Thnits € Qual M DL InstramentID Run
7440-36-0 Antimony 540 npgikg U N P 540 TIA61 Trace ICP2 60402
Color Before: Clarity Before: Texture:
Color After: . Clarity After; Axtifacts:
Comments:

SW-846



'L ° General Engineering Laboratories

i : TOTAL METALS
- -1-
INGRGANIC ANALYSIS DATA PACKAGE
SDG No.: 60897  Method Type: SW846
[Sampie ID: 50857002 | Clict 1D- SSIBFI56 8 =
Contract: WEISC0199 Lab Code: GEL Case No.: GEL SAS No.:
[Matrix:  SOIL | Date Received: 5/22/2002 Level: LOW % Solids: 85.10 i
‘ _ . Analytical
CASNo.  Anmalyte Conmcentration Units € Qual M DL _ Jnstrument [D Run
! 7440-36-0 Antimony 527 pglkg U N P 527  TIAG6I TraceICP2 60402
Color Before: Clarity Before: ' Texture:
Color After: Clarity After: Artifacts:
Comnents:

SW-846





