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Executive Summary

This Second Five-Year Review report has been prepared, pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act Section 121 and the National
Contingency Plan, for the Laboratory for Energy-Related Health Research (LEHR) Federal
Facility, which is part of the LEHR/Old Campus Landfill Superfund Site (site or project),

U.S. Environmental Protection Agency No. CA2890190000, at the University of California,
Davis, in Solano County, California. The purpose of the Five-Year Review is to assess whether
the remedies at the LEHR Federal Facility, also referred to as the U.S. Department of Energy
Areas (DOE Areas), are protective and will continue to be protective of human health and the
environment.

In accordance with the Record of Decision (ROD) signed December 10, 2009, the remedies
for the DOE Areas are intended to monitor and control residual contamination at the site
and include:

e Land-use restrictions, including a Soil Management Plan (SMP) and the prohibition of
residential use in selected areas.

e Long-term groundwater monitoring.

o Contingent remediation.

The selected remedies for each specific location within the DOE Areas are presented in
Table ES-1. The triggering action for this Five-Year Review was the initiation of site
remediation on January 4, 2011.

Table ES-1. Selected Remedies for Each DOE Area

. Long-Term Land-Use Restrictions
No Action/ Groundwater i
DOE Area No Further o X Soil No
I Monitoring/Contingent | Management| Residential
Action . .
Remediation Plan Use

Radium/Strontium Treatment
Systems (includes Domestic 4 v
Septic System 2)
Domestic Septic System 1 4
Domestic Septic System 3 4 v
Domestic Septic System 4 4 v v
Domestic Septic System 5 v
Domestic Septic System 6 v
Domestic Septic System 7 4
DOE Disposal Box 4
Dry Wells A—E v v
Eastern Dog Pens® v
Southwest Trenches v v
Western Dog Pens v

Note:

@ Areas checkmarked in this column are suitable for unrestricted use.

b] ong-term groundwater monitoring/contingent remediation monitoring is not a component of the Eastern Dog Pens
remedy, but groundwater downgradient of this area is monitored by DOE for constituents in vadose zone soil that
have been identified as having a low potential for future groundwater impacts.
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This review indicates that (1) the remedies are being implemented in conformance with all ROD
and SMP requirements and (2) the toxicity and exposure assumptions used in the project decision
documents remain valid.

e An SMP, soil disturbance permit program, and site worker training program are in place
to ensure that soil with potential residual contaminants is properly managed to prevent
unacceptable exposure to workers or the public.

e Residential use, use for day care for children, and cultivation of crops for human
consumption are not occurring at Domestic Septic System 4 or elsewhere on the site.

e  Groundwater monitoring data show no significant impacts from the potential migration
of residual constituents of concern (COCs) in vadose zone soil; contingent remedial action
to address residual COCs in vadose zone soil is not required at this time.

e The groundwater monitoring/contingent remedial action and land-use control remedies are
fully implemented in accordance with the ROD and are functioning as intended.

e An inspection of the site conducted on November 6, 7, and 15, 2019, confirmed that all
ROD-required land-use controls and monitoring wells are in place and functioning as
intended.

e An evaluation of the vapor-intrusion exposure pathway conducted during the reporting
period and reported in an addendum to the First Five-Year Review, determined that vapor
intrusion does not pose a threat to human health at the site.

e Non-vapor-intrusion exposure and toxicological assumptions used to support identification
of COCs and the selection of the remedies remain valid. Groundwater is not used for any
purpose at the site, and there is no evidence that contaminants in soil in the DOE Areas are
affecting groundwater.

e Issues identified in the First Five-Year Review have been fully addressed.

e No new issues affecting the protectiveness of the remedies were identified during
the review.

Based on these findings, DOE’s Protectiveness Statement for the Second Five-Year Review is:

The remedies at the DOE Areas of the site are protective of human health and the environment.
Land-use controls are in place to prevent human exposure to contaminated soil; it has been
confirmed that there are no vapor intrusion threats; ecological risks are below the level of
concern for ecological receptors; there is no human or ecological exposure to groundwater; and
ongoing groundwater monitoring and the implementation of contingent remedial actions, if
required, provide protection of groundwater quality.
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1.0 Introduction

The purpose of this Second Five-Year Review is to assess whether the remedies at the
Laboratory for Energy-Related Health Research (LEHR) Federal Facility, which is part of the
LEHR/Old Campus Landfill Superfund site (site or project) at the University of California, Davis
(UC Davis), are protective of human health and the environment. The LEHR Federal Facility

is also referred to as the U.S. Department of Energy Areas (DOE Areas). All of the land and
buildings at the LEHR Federal Facility are owned by UC Davis. The methods, findings, and
conclusions of the review are documented in this report. In addition, issues found during the
review are identified and recommendations for corrective action are provided.

This Five-Year Review report has been prepared pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Section 121 and the National
Contingency Plan (NCP). CERCLA Section 121(c) states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such
remedial action to assure that human health and the environment are being
protected by the remedial action being implemented. In addition, if upon such
review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the President shall take or require such
action. The President shall report to the Congress a list of facilities for which such
review is required, the results of all such reviews, and any actions taken as a result
of such reviews.

The NCP (Title 40 Code of Federal Regulations Section 300.430(f)(4)(ii)
[40 CFR 300.430(f)(4)(ii)]) further states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than
every five years after the initiation of the selected remedial action.

The DOE Office of Legacy Management (LM) conducted the Five-Year Review of the remedies
implemented at the DOE Areas. The U.S. Environmental Protection Agency (EPA)
Comprehensive Five-Year Review Guidance (EPA 2001) was followed in preparing this Second
Five-Year Review. The report format is consistent with the First Five-Year Review

(DOE 2016b) and the format used by most Federal Facilities.

This is the Second Five-Year Review for the DOE Areas. The triggering action for this statutory
review is the initiation of remediation on January 4, 2011. The Five-Year Review is required
because hazardous substances, pollutants, or contaminants remain at the DOE Areas above levels
that allow for unlimited use and unrestricted exposure.

The Legacy Management Support (LMS) contractor and its subcontractor Weiss
Associates (Weiss) conducted the analysis and provided technical input throughout the Second
Five-Year Review period.
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site name: Laboratory for Energy-Related Health Research (LEHR) Federal Facility

EPA ID: CA2890190000

Region: 9 State: CA City/County: Solano

SITE STATUS

NPL status: Final

Multiple OUs? YES Construction completion date: 7/11/2014
REVIEW STATUS

Have DOE Areas been put into reuse? YES

Lead agency: Other Federal Agency

If “Other Federal Agency” was selected above, enter Agency name: U.S. Department of
Energy (DOE)

Author name (Federal or State Project Manager): Kathleen Whysner, LM Site Manager

Author affiliation: LM

Review period: February 10, 2020 to June 11, 2021

Date(s) of DOE Areas inspection: November 6, 7, and 15, 2019

Type of review: Policy

Review number: 2

Triggering action date: 1/4/2011

Due date (five years after triggering action date): 1/4/2021
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2.0 DOE Areas Site Cleanup Chronology

Table 1 presents the chronology of cleanup-related events at the LEHR Federal Facility.

Table 1. Timeline of LEHR Cleanup-Related Events

Event Date
Removal of gravel and curbing from Western Dog Pens 1975
Initial assessment survey and initial discovery of contamination 1984
Memorandum of Agreement between DOE and Regents August 1988
“Phase II” investigation 1993
Final listing on EPA National Priorities List May 1994
Remedial Investigation/Feasibility Study Work Plan 1994
Voluntary removal action: Demolition of above-grade portions of the Imhoff 1995

Wastewater Treatment Facility
Removal of concrete pedestals and wooden barrels from the Eastern and Western

1995 and 1996

Dog Pens

Time-critical removal action at DOE Disposal Box Area 1996
Limited Field Investigation 1996
Decommissioned, decontaminated, and released for unrestricted use:

Animal Hospital No. 1, Animal Hospital No. 2, Specimen Storage building, and Prior to 1997
Cobalt-60 building

Memorandum of Agreement between DOE and the Regents June 1997
Non-time-critical removal action at the Southwest Trenches 1998
Groundwater Interim Remedial Action initiated by UC Davis 1998
Federal Facility Agreement between DOE and EPA December 1999
Mixed Waste Storage Facility closure 1999
Non-time-cr.itical removal actions at R_adiqm/Strontium Treatment Systems Area, 1999-2000
DSS 2, portions of DSS 1, the leach field in DSS 5, and portions of Dry Wells A—E

Non-time-critical removal action in the Western Dog Pens 2001
Non-time-critical removal actions at DSS 3 and DSS 6 2002

DOE Areas Remedial Investigation Report September 2003
Site-Wide Risk Assessment, Volume 1: Human Health Risk Assessment March 2004
Site-Wide Risk Assessn"lenlf, Volume 1: Human Health Risk Assessment September 2005
Part B — Risk Characterization for DOE Areas

Site-Wide Risk Assessment, Volume 2: Ecological Risk Assessment August 2006
Removal and disposal of concrete from Eastern Dog Pens 2007

Final DOE Areas Feasibility Study March 2008
Proposed plan October 2008
Memorandum of Agreement between DOE and the Regents July 2009
Record of Decision signed December 2009
Revised Quality Assurance Project Plan October 2010
Remedial Design/Remedial Action Work Plan and Soil Management Plan November 2010
Initiation of Remedial Actions; begin monitoring well installation January 4, 2011
Land survey monuments installed February 18, 2011
Groundwater background and baseline sampling completed December 19, 2012
Land-use covenant recorded by Solano County July 11, 2014
U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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Table 1. Timeline of LEHR Cleanup-Related Events (continued)

Event Date
First Five-Year Review Report September 2016
Vapor-intrusion evaluation and Addendum to First Five-Year Review Report July 2018
EPA First Five-Year Review Concurrence of Protectiveness letter October 25, 2018
All recommended actions from First Five-Year Review completed August 14, 2019
Remedial Action Report December 14, 2020

Abbreviations:
DSS = Domestic Septic System
Regents = Regents of the University of California

Second Five-Year Review for the LEHR Federal Facility
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3.0 Background

The LEHR Federal Facility is defined in a Federal Facility Agreement (FFA) signed in 1999
by DOE, EPA, the California Department of Public Health (CDPH) (formerly the California
Department of Health Services), and the California Regional Water Quality Control Board
(CRWQCB), Central Valley Region. The California Department of Toxic Substances Control
(DTSC) joined as a signatory to the FFA in 2000.

This section presents site physical characteristics, land and resource use, release history, initial
responses, and basis for the remedial actions.

3.1 Physical Characteristics

The site is immediately east of Old Davis Road, about 2500 feet south of U.S. Interstate 80 in
Solano County, California, in the southeast quarter of Section 21, Township 8 North, Range 2
East, Mount Diablo Base and Meridian (Figure 1). The former LEHR facility (Figure 2) is on the
southern portion of Solano County Assessor’s Parcel No. 110 05-04. It is approximately 1.5 miles
south of the city of Davis, in the southeast portion (South Campus) of the UC Davis campus
immediately north of the South Fork of Putah Creek. The land surface is generally flat and lies at
an elevation of approximately 50 feet based on the National Geodetic Vertical Datum of 1929. The
total area of the site is approximately 15 acres.

Environmentally sensitive areas lie within or near the DOE Areas. Potential valley elderberry
longhorn beetle habitat (elderberry shrubs) was identified within portions of the former Western
Dog Pens (WDPs) and Eastern Dog Pens (EDPs) areas as reported in the Biological Assessment
for the Laboratory for Energy-Related Health Research/Old Campus Landfill Remediation
Project (ICF 2014). The Putah Creek Riparian Reserve borders the site to the south.

3.2 Land and Resource Use

The LEHR is a former research facility that the U.S. Atomic Energy Commission (AEC)
(predecessor to DOE) operated at UC Davis. The LEHR Federal Facility comprises the land and
improvements within the former LEHR facility boundary shown in Figure 2, including the
following areas:

e All LEHR buildings

e The Cobalt-60 (Co-60) Irradiation Field

e The Radium/Strontium (Ra/Sr) Treatment Systems area
e Seven septic tanks (including leach fields and dry wells)
e  The Southwest Trenches (SWT) area

e The WDPs area

e The EDPs area

e The DOE Disposal Box area

e  Areas of contamination originating from the areas listed above, excluding areas assigned to
UC Davis as defined in a Memorandum of Agreement (MOA) between the Regents of the
University of California (Regents) and DOE (DOE 2009a)
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The titles for all buildings comprising a portion of the Federal Facility have been transferred to
UC Davis, and the buildings are currently used for research and storage by the Center for Health
and the Environment (CHE), a research unit of UC Davis focused on studying the effects of
environmental agents on the health of humans, animals, and other organisms. The SWTs,
Domestic Septic System (DSS) 6, EDPs, Ra/Sr Treatment Systems, and portions of DSS 4 and
DSS 7 are unused open land areas. Most of the WDPs area is also unused open land; however,
a building and pavement overlie the northern portion. Dry Wells A—E, the DOE Disposal Box,
and parts of DSS 1, DSS 3, and the Ra/Sr Treatment Systems areas are paved. Buildings overlie
a portion of DSS 1 and DSS 4. Open land areas at the site are generally not landscaped, and
weeds are typically mowed by UC Davis in the spring and summer. Groundwater monitoring
wells in the DOE Areas are within portions of open land and paved areas in the SWTs, Ra/Sr
Treatment Systems, DSS 3, and WDP areas. All the land and buildings at the LEHR Federal
Facility are owned by UC Davis. According to the UC Davis Long Range Development Plan
(UC Davis 2018), the land and buildings in and near the DOE Areas will continue to be used to
support academic and administrative activities with enhancements of the site consistent with the
environmental cleanup and reuse objectives.

The groundwater underlying the site is currently not used as a drinking water source. However,
groundwater from a production well about 650 feet north of the site is used to supply drinking
water for the campus. The dominant groundwater flow direction is to the east. Groundwater is
not part of the DOE Operable Unit defined in the FFA. However, under a MOA between DOE
and the Regents, DOE is responsible for groundwater monitoring, reporting, and all post-UC
Davis ROD actions and any pre-UC Davis ROD interim or removal actions required for
DOE-affected groundwater (DOE 2009a).

3.3 Release History

AEC first sponsored radiological studies on laboratory animals at UC Davis in the early 1950s.
Initially on the main campus, LEHR was moved to its present location in 1958 (Figure 1).
Research at LEHR through 1988 was focused on health effects from chronic exposure to
radionuclides, primarily strontium-90 (Sr-90) and radium-226 (Ra-226), using beagles as research
subjects. Other research related to environmental toxicology was conducted at the site
concurrently with these long-term studies. In the early 1970s, a Co-60 Irradiation Field was
constructed at the site to study the effects of chronic exposure to gamma radiation using beagles
as research subjects.

The site features a campus landfill with three waste burial units used from the 1940s until the
mid-1960s (Figure 2). Several low-level radioactive-waste burial areas were also at the site, and
campus and LEHR research waste was buried in these areas until 1974 in accordance with
regulations in effect at the time. Contamination was initially discovered through environmental
investigations conducted in 1984. The principal environmental threats posed by contaminant
releases associated with LEHR activities in the DOE Areas have been mitigated through several
removal actions conducted since 1996. Limited amounts of residual contamination currently
remain in the DOE Areas. DOE has concluded that the residual contamination presents a low

to negligible threat to groundwater resources and human health. The infiltration of surface water
and rainwater can potentially mobilize some of the residual contaminants through the vadose zone
to groundwater. Hence, a portion of the remedy implemented at the LEHR Federal Facility
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focuses on the monitoring of groundwater downgradient of areas where residual contaminants are
present in vadose zone soil.

All DOE-funded research activities at LEHR were terminated by 1988; in the same year,
pursuant to the MOA between DOE and the Regents, the DOE Office of Energy Research
initiated activities to close out the research program at LEHR.

3.4 Initial Responses

In May 1994, EPA added the site to the National Priorities List. In 1995, DOE demolished the
above-grade portions of the Imhoff Wastewater Treatment Facility (Figure 2) as a voluntary
removal action, and by 1997 DOE had completed building decontamination

and decommissioning (62 Federal Register [FR] 51844-51845). On the basis of DOE’s
compliance with DOE Order 5400.5 Chg 2, Radiation Protection of the Public and the
Environment (archived), DOE determined that no action or no further action was required at
all LEHR buildings and the Co-60 Irradiation Field (62 FR 51844-51845).

In 1997, an MOA divided the responsibility for environmental remediation between DOE and
the Regents (DOE 1997). On the basis of this agreement, the Regents are responsible for
remediation of the “UC Disposal Areas,” comprising Land Disposal Unit 1, Landfill Disposal
Unit 2, Landfill Disposal Unit 3, the 49 Waste Burial Holes, the Eastern Disposal Trenches, and
the Southern Trenches (see Figure 2), and “Affected Groundwater.” By 2000, DOE had entered
into an FFA with EPA, CRWQCB, CDPH, and DTSC whereby DOE is responsible for
remediation of the Ra/Sr Treatment Systems; a waste burial area known as the DOE Disposal
Box; onsite domestic septic tanks, associated leach fields, and dry wells; DOE disposal trenches;
and the former Dog Pens areas (EPA 1999).

Between 1999 and 2002, DOE conducted additional soil and groundwater characterization and
the removal of contaminated underground tanks, trench structures, and contaminated soil at the
DOE Areas in accordance with the requirements of Section 300.415(b)(4)(I) of the NCP.

3.5 Basis for Remedial Actions

As a result of pre-ROD removal actions conducted in compliance with the NCP and also of
building decontamination activities, risks at DOE Areas are either at or below state and federal
human health cancer risk and non-cancer hazard thresholds for current and projected use as a
research facility (DOE 2005). Risks at DOE Areas are also below the level of concern for
ecological receptors (BBL 2006). However, under a hypothetical residential land-use scenario,
risk estimates suggest that residual soil contamination in some areas could pose a cancer risk to
an onsite resident. Table 2 summarizes risks for the three DOE Areas where the cancer risk
remains above 1 in 1 million. DOE determined that risk to a hypothetical onsite resident was
only unacceptable in the DSS 4 area. No removal action was conducted in DSS 4 to remove the
contamination that poses a human health risk. The sink, floor drains, and associated piping in
buildings that discharged to DSS 4 were not surveyed for radioactive contamination

or remediated. Although available historical survey data from the interior of the building
(Layton et al. 1989) and soil sampling results for the DSS 4 leach field (Weiss 2003) suggest the
potential for residual radioactivity associated with historical DOE activities at Building H-215 is
very low, the absence of residual radioactive contamination of concern should be confirmed by

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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UC Davis and DOE when the building is scheduled for demolition. A land-use covenant was
recorded by Solano County in 2014 prohibiting future residential land use in the DSS 4 area
(DTSC 2014).

In 2009, DOE and the Regents signed a revised MOA in part to clarify responsibilities related

to groundwater (DOE 2009a). The Regents have implemented interim groundwater remediation
and, based on the 2009 MOA, are responsible for implementation of the final remedy to address
groundwater containing contaminants released from the “UC Disposal Areas” listed in

Section 3.4 of this report. The MOA specifies that the Regents will include an analysis of
groundwater affected by areas of DOE responsibility in their groundwater Feasibility Study

and ROD but will have no responsibility for actions that federal and state agencies may require
for groundwater impacts from these DOE Areas (DOE 2009a). According to Article IV of the
MOA, any removal or response actions required by federal and state regulators for DOE-affected
groundwater are the sole responsibility of DOE.

Vadose zone fate and transport modeling suggests that residual soil contamination in some
DOE Areas could impact groundwater. The areas where such risks remain are the SWT area,
the Ra/Sr Treatment Systems area, DSS 3, DSS 4, Dry Wells A-E, and the EDPs (DOE 2005).
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Table 2. Human Health Risks by Exposure Route for Contaminants in Soil at the DOE Areas

Cancer Risk by Exposure Route
Exposure .
DOE Area Constituent of Point Soil Dfl?nl:al Abo;tleg':ct)und Belol\:;g:lct)und External Dust Total
Concern Concentration| Ingestion s b . | Radiation | Inhalation | Cancer Risk
(010 feet)? Exposure| Ingestion Ingestion
Onsite Resident
Benzo[a]anthracene 3.8 4%x10% | 1x10°® 9x10°® 1x107 NA 3x 10710 2x107°
Benzo[alpyrene 24 3x107° | 7x10°® 3x107° 5x 1076 NA 2x107° 7 %107
Benzo[b]fluoranthene 27 3x10% | 8x107 3x10°® 5x 107 NA 2 x 10710 7 %107
Domestic Septic Benzo[k]fluoranthene 1.5 3x10°% | 7x107 3x10™* 5x 107 NA 7 %10 4 x10™
System 4 Dibenzo[a,hlanthracene 1.1 7x10% | 2x10°® 4 x 107 6 x 1077 NA 5x 10710 1x107°
Indeno[1,2,3-cd]pyrene 0.86 2x10% | 4x107 1x1078 1x107 NA 4 x 107" 4 %1076
Total 5x10™
Onsite Construction Worker
Benzo[a]pyrene 24 8x107 | 3x107 NA NA NA 7 x 10710 1x107¢
Onsite Resident
Dieldrin 0.019 5x107 | 9x107® 2x10°® 2x107 NA 4 x 107" 3x10°®
Eastern Dog Pens -
Strontium-90 0.33°¢ 4x1078 NA 1x1076 NA 5x 1078 5x 10713 1x1076
Total 4 x 10-6
Onsite Resident
Southwest Trenches -
Strontium-90 | o094 1x107 | NA 3x10% |  NA 2x107 | 2x107"2 | 3x10

Notes:

Source data from the Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, Tables 7 and 8 (UC Davis 2004).
Constituents and risks are presented here if (1) the constituent is present above site background and if (2) the constituent contributes at least a factor

of 1in 1 million, or greater than 10%, to the excess cumulative cancer risk for a DOE Area and receptor.

Chemical concentrations are expressed in milligrams per kilogram (mg/kg); radionuclide concentrations are expressed in picocuries per gram (pCi/g).

@ The 95% upper confidence level on the mean or maximum sample concentration.
b Homegrown produce; for radionuclides, plant ingestion is not subdivided into aboveground and belowground produce.
¢ Exposure point concentration after Eastern Dog Pens maintenance action.

Abbreviation:
NA = not applicable
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4.0 Remedial Actions

This section discusses the remedy selection, remedy implementation, and systems operations and
maintenance (O&M). Remedial action objectives (RAOs) for the DOE Areas are:

e  Preventing human contact with contamination in soil that poses an excess cumulative
cancer risk greater than the upper bound of the range of 1 in 1 million (1 x 10°) to 1 in
10,000 (1 x 107*). Any risk greater than 1 in 1 million requires investigation to determine
if remedial action is necessary.

e  Mitigating potential future impacts to groundwater.

e  Minimizing threats to the environment, including sensitive and critical habitats of species
protected under state and federal Endangered Species Acts.

e Complying with all applicable or relevant and appropriate requirements (ARARS).

e  Minimizing impact to UC Davis research activities at the site, as specified in the MOA
(DOE 2009a) between DOE and the Regents.

4.1 Remedy Selection

In accordance with the ROD (DOE 2009b), the remedies selected for each of the DOE Areas are
shown in Table 3.

Table 3. Selected Remedies for Each DOE Area

. Long-Term Land-Use Restrictions
No Action/ Groundwater i
DOE Area No Further 2o : Soil No
- na Monitoring/Contingent | Management| Residential
Action e -
Remediation Plan Use

Radium/Strontium Treatment
Systems (includes Domestic 4 v
Septic System 2)
Domestic Septic System 1 4
Domestic Septic System 3 4 v
Domestic Septic System 4 4 v v
Domestic Septic System 5 v
Domestic Septic System 6 4
Domestic Septic System 7 4
DOE Disposal Box 4
Dry Wells A-E 4 v
Eastern Dog Pens® v
Southwest Trenches 4 v
Western Dog Pens 4

Notes:

@ The checkmark-indicated locations within the DOE Areas are suitable for unlimited use and unrestricted exposure.

b Long-term groundwater monitoring/contingent remediation is not a component of the EDPs remedy but groundwater
downgradient of this area is monitored by DOE for constituents in vadose zone soil that have been identified as a
having a low potential for future groundwater impacts.
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Constituents of concern (COCs) for each area were selected based on their presence in soil at
levels statistically above background and:

e Their presence at levels that were shown (by multiple lines of evidence) to present human
health cancer risks above 1 in 1 million.

_Or_

e  Their potential to impact groundwater above background levels.

Table 4 lists soil remediation goals for the COCs at each DOE Area identified in the ROD as
presenting potential human health cancer risks that exceed 1 in 1 million. Table 5 presents ROD
groundwater-quality goals developed in conformance with CRWQCB’s guidance document
Designated Level Methodology for Waste Classification and Cleanup Level Determination
(CRWQCB 1989). These remediation goals represent contaminant concentrations in soil that,
based on modeling, would not contaminate groundwater above groundwater background levels
or water-quality goals.

Table 6 lists additional COCs identified that could possibly have a small impact on groundwater
in the future, based on the analysis presented in the Site-Wide Risk Assessment: Volume I:
Human Health Risk Assessment (Part B-Risk Characterization for DOE Areas) at the Laboratory
for Energy-Related Health Research, University of California, Davis (DOE 2005), hereafter
referred to as the Risk Characterization Report.

Table 4. Soil Remediation Goals for the Protection of Human Health

Onsite Resident
Benzo[a]anthracene 3.8 0.2
Benzo[a]pyrene 24 0.03
Benzo[b]fluoranthene 2.7 04
Domestic Septic System 4 Benzo[K]fluoranthene 15 0.004
Dibenzo[a,hlanthracene 1.1 0.1
Indeno[1,2,3-cd]pyrene 0.86 0.2
Onsite Construction Worker
Benzo[a]pyrene | 24 | 2
Southwest Trenches Onsite Resident
Strontium-90+daughter | 0.94 | 0.3
Onsite Resident
Eastern Dog Pens Dieldrin 0.019 0.006
Strontium-90+daughter 0.33¢ 0.3

Notes:

Chemical concentrations are expressed in milligrams per kilogram (mg/kg); radionuclide concentrations are

expressed in picocuries per gram (pCi/g).

@ Maximum concentration or 95% upper confidence level on the mean for soil located between 0 and 10 feet below
ground surface.

b Remediation goals based on a risk of 1 in 1 million, determined using one significant figure total cancer risk;
all concentrations based on dry weight of soil sample.

¢ Exposure point concentration after Eastern Dog Pens maintenance action.
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Table 5. Remedial Goals for the Protection of Groundwater

. . . Background MCL
Constituents of | Maximum Soil ol .
DOE Area . L2 . »| Remediation Remediation
Concern in Soil*> | Concentration c d
Goal Goal
Formaldehyde 22 0.00378 0.0151f
Domestic Septic System 3 Molybdenum 2.5 <0.26¢ 3.119
Nitrate as N 106 36¢ 36¢
Domestic Septic System 4 Selenium 2.0 4.0 35
Chromium 245 181¢ 181¢
Hexavalent chromium 1.62 1.3¢ 1.3¢
Mercury 53 0.63¢ 0.63¢
Dry Wells A-E Molybdenum 1.3 0.30 3.69
Silver 53.8 0.55° 0.83
Cesium-137 0.191 0.1 20
Strontium-90 0.176 0.0595 0.28
Nitrate as N 304 36¢ 36¢
Radium/Strontium Carbon-14 2.41 0.13° 2,34
Treatment Systems
Radium-226 1.72k 0.752¢ 1.9
Nitrate as N 909 36° 36°
Southwest Trenches —
Carbon-14 5.84 0.13¢ 0.292i

Notes:

Chemical or nonradioactive elemental concentrations are expressed in milligrams per kilogram (mg/kg); radionuclide
concentrations are expressed in picocuries per gram (pCi/g).

@ Vadose zone soil contaminant with potential to impact groundwater.
b Maximum level of the specified constituent detected in soil samples collected from the specified DOE area.
¢ Soil concentration predicted by transport modeling, above which groundwater impacts in excess of site background

are possible; the calculated remediation goals are expressed as dry weight.

d Soil concentration predicted by transport modeling, above which groundwater impacts above California drinking
water MCLs may occur, unless noted; the calculated remediation goals are expressed as dry weight.

¢ Soil background concentration was selected as the remediation goal because the calculated remediation goal is
below the soil background concentration; calculated remediation goals are presented in the Risk Characterization

Report (DOE 2005).

fBased on the CDPH Notification Level of 100 micrograms per liter (California Health and Safety Code 116455).
9 Based on EPA Region 9 preliminary remediation goal for tap water (EPA 2010).
h Residual selenium soil concentrations exceeded soil background in 23% of the samples collected, and modeling

suggests that selenium concentrations in the soil are unlikely to impact groundwater at levels that

exceed the remediation goals. However, selenium was retained as a COC due to its presence (one result) in
downgradient HSU-1 well at a concentration slightly above groundwater background.
i Based on the 4-millirem-per-year federal drinking water maximum contaminant level for beta particles and photon

emitters (EPA 2000).

i The different MCL remediation goals for the Ra/Sr Treatment Systems and Southwest Trenches areas reflect the
observed vertical distribution of contamination in these areas.

k The sample containing the maximum Ra-226 result in the Radium/Strontium Treatment Systems area was
recollected and reanalyzed; the reported maximum value is the average of the initial result (1.81 pCi/g) and
recollected sample result (1.63 pCi/g).

' The Radium/Strontium Treatment Systems area is inclusive of DSS 2.

Abbreviation:

MCL = maximum contaminant level
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Table 6. Additional Constituents to Be Monitored Due to Potential Impact on Groundwater Quality

Area Constituents of Potential Concern to Be Monitored
Domestic Septic System 1 Aluminum
Domestic Septic System 3 Aluminum, silver
Domestic Septic System 4 Aluminum, chromium, nickel
Domestic Septic System 5 Aluminum
Domestic Septic System 6 Aluminum
Domestic Septic System 7 None
Dry Wells A—E None
Radium/Strontium Treatment Systems? Americium-241
Southwest Trenches Mercury, zinc
Western Dog Pens None
Eastern Dog Pens Alpha-chlordane, gamma-chlordane, dieldrin
DOE Disposal Box None

Note:
@ The Radium/Strontium Treatment Systems area is inclusive of DSS 2.

4.2 Remedy Implementation

The Remedial Design/Remedial Action Work Plan for the Former Laboratory for Energy-
Related Health Research Federal Facility, University of California, Davis (RD/RAWP) was
finalized in November 2010 (DOE 2010a). This section describes the selected remedies: no
action/no further action; long-term groundwater monitoring/contingent remediation; and land-use
restrictions, including implementation of the Soil Management Plan (SMP) and a prohibition on
residential use. Remedy implementation is documented in detail in the Final Remedial Action
Report for DOE Areas at the Laboratory for Energy-Related Health Research Federal Facility,
University of California, Davis (DOE 2020c). Remedy implementation and ongoing monitoring
are performed in accordance with the Quality Assurance Project Plan for the U.S. Department of
Energy Laboratory for Energy-Related Health Research Federal Facility, Davis, California
(DOE 2010b). The remedy as specified in the ROD was successfully implemented in 2014 with
the recording of the land-use covenant (DTSC 2014), hereafter called the Covenant. As
documented in the Addendum to Laboratory for Energy-Related Health Research Federal
Facility, University of California at Davis, Five-Year Review Report Dated September 15, 2016
(DOE 2018b) and discussed in Section 5.1, all concerns regarding the protectiveness of the
remedies with regard to vapor intrusion were addressed by 2018 and at which time DOE and
EPA concurred that the remedy was protective. Thus, DOE deferred submitting the Remedial
Action Report until the vapor intrusion concerns were resolved. The current status of the
implementation of the remedies is discussed below.

4.2.1 Implementation of the No Action/No Further Action Remedy

DOE accelerated cleanup in the DOE Areas by completing several removal actions that
successfully addressed principal environmental threats at the LEHR Federal Facility. Following
the removal actions, risks to human health and the environment were estimated for the DOE
Disposal Box, DSS 1, DSS 5, DSS 6, DSS 7, and WDP areas in the Site-Wide Risk Assessment
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(UC Davis 2004) (SWRA). As shown in Table 3, the no action/no further action remedy was
selected for these DOE Areas.

Human health and ecological risk characterizations were performed to examine the strengths
and weaknesses of lines of evidence indicating whether constituents of potential concern pose
significant risks (DOE 2005; BBL 2006). A groundwater risk characterization was included in
the Risk Characterization Report (DOE 2005). As documented in their approval of this report,
the remedial project managers made a risk management decision that the risks were insignificant
and no further action was required in these areas.

A follow-up risk assessment was conducted in 2007 to evaluate potential risk associated with

postremoval action backfill in the WDP area (Weiss 2007). The results of this risk assessment
did not change the remedial project managers’ decision that no further action was required in

the WDP area (DOE 2009Db).

A summary of constituent concentrations, risk calculations, and lines of evidence that form the
basis of the risk management decisions is presented in the ROD (DOE 2009b).

On the basis of DOE’s compliance with DOE Order 5400.5' for release of property for
unrestricted use (62 FR 51844-51845), no action or no further action was also selected for:

e LEHR buildings (including the Imhoff Wastewater Treatment Facility demolished in 1995)

e The Co-60 Irradiation Field (no identified contamination and no potential for contamination
based on historical use)

Areas requiring no action/no further action are suitable for unlimited use and unrestricted
exposure.

4.2.2 Implementation of Long-Term Groundwater Monitoring/Contingent Remediation

This section discusses the implementation of the long-term groundwater monitoring and contingent
remediation programs at the DOE Areas. As shown in Table 3, this remedy applies to the Ra/Sr
Treatment Systems, DSS 3, DSS 4, Dry Wells A—E, and SWT areas.

4.2.2.1 Long-Term Groundwater Monitoring

Long-term groundwater monitoring was implemented in 2011 and continues. Results for the
monitoring program are reported in annual water monitoring reports prepared jointly by DOE
and UC Davis. The monitoring wells included in the program are shown in Figure 3.
Groundwater samples are collected for three categories of analytes:

e COC:s are constituents that were identified in the Risk Characterization Report (DOE 2005)
and identified as COCs in the ROD based on their presence in soil at levels statistically
above background and at concentrations contributing to human health cancer risks above 1
in 1 million or their potential to impact groundwater at concentrations above background
levels, or both.

e Monitoring-only constituents (MOCs) were identified in the Risk Characterization Report
(DOE 2005) and the ROD as constituents that should be included in a monitoring plan for

! DOE Order 5400.5, Radiation Protection of the Public and the Environment, was cancelled in its entirety by DOE Order 458.1.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Page 17



the DOE Areas; these compounds were identified as having a very low (but possible)
potential to impact groundwater in the future.

e New well constituents (NWCs) are compounds not identified in the ROD that are
potentially present above background levels in wells UCD1-068 through UCD1-072
based on full-suite analyses performed on samples collected from wells installed in 2011.
(Note: NWCs were added to the monitoring program after these new monitoring wells were
installed in 2011 [Weiss 2014]).

In 2011 and 2012, background and baseline values were established for each monitoring
well-specific COC, MOC, and NWC based on the sampling program documented in the
RD/RAWP (DOE 2010a) and LEHR regulatory stakeholder input (Weiss 2012). Annual samples
have since been collected and compared to these values, and the sampling program has been
updated, as appropriate, in coordination with the regulatory stakeholders. Annual water
monitoring reports recording these monitoring changes were prepared for 2011-2020

(Weiss 2013; Weiss 2014; Weiss 2016a; Weiss 2016b; Weiss 2016c; Weiss 2017; Weiss 2018;
Weiss 2020a; Weiss 2020b; Weiss 2021). A monitoring program decision process for COCs was
presented in the RD/RAWP (DOE 2010a); however, during the first 5 years of monitoring it
became evident that this process required revisions to make it more practicable. In response, DOE
developed a revised decision tree for evaluating all well-specific constituents (COCs, MOCs, and
NWCs) as part of the First Five-Year Review; this process is summarized in Figure 4 and
discussed below.

As established in the RD/RAWP (DOE 2010a), if concentrations of COCs remain below
background levels or are not detected for 5 consecutive years and show no increasing trend,

the monitoring frequency is reduced from annual to biennial until the next Five-Year Review. If
concentrations of COCs continue to be below background levels or not detected in the following
S-year period, the sampling frequency may be further reduced to triennial or once every 5 years.
Reduction in the monitoring frequency or termination of monitoring is considered for specific
COCs and must be approved by the regulatory agencies before implementation. Based on the
first 5 years of monitoring, DOE modified the ROD monitoring frequency decision tree in the
First Five-Year Review on practical considerations. Specifically, since most well-specific
constituent concentrations have been stable and often at baseline concentrations well below
maximum contaminant levels (MCLs) or other water-quality criterion for constituents without an
MCL or those at or below background concentrations, biennial sampling was programmed. For
well-specific concentrations exhibiting recent exceedances of water-quality criterion, annual
sampling was retained (see Figure C-1 in Appendix C). In either case, sampling frequency is
increased to quarterly if increasing trends are observed (Figure 4).

The RD/RAWP (DOE 2010a) specifies that annual monitoring of MOCs and NWCs will be
conducted until it can be determined, on the basis of monitoring data, that these constituents pose
no threat to groundwater quality. Termination of monitoring of a constituent must be approved
by the regulatory agencies. DOE recommends that monitoring frequency reduction for MOCs
and NWCs be based on the same criteria as for COCs, with any proposed frequency reductions
approved by the regulatory agencies before implementation.
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Figure 3. Locations of Groundwater Monitoring and Land-Use Controls for the LEHR Federal Facility
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a. Inclusive of constituents of concern (COCs), monitoring-only constituents (MOCs), and new well constituents (NWCs).

b. Criterion is background if baseline is below background; otherwise criterion is baseline. Background and baseline were
established in 2012 (Weiss 2014a).

c. The following may be conducted to confirm the WSC is above the criterion and/or the trend is increasing:

- Data uncertainty evaluation

- Resampling

- Reevaluation of background (which may include sampling background wells)

Figure 4. Groundwater Monitoring Decision Process

4.2.2.2 Contingent Remediation

As required by the ROD, contingent remediation will be evaluated if there is evidence that
residual contaminants in the vadose zone are impacting groundwater quality using the decision

process defined in the ROD and RD/RAWP. During the first 10 years of groundwater
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monitoring, contingent remediation was not required since groundwater concentrations and
trends in those concentrations did not indicated that residual contaminants in vadose zone soil in
the DOE Areas are being mobilized to groundwater. Well-specific concentration trend plots are
included in Appendix C, and a comparison of the data to applicable numerical water-quality
objectives (WQOs) is shown in Table D-1 in Appendix D. As shown in Table D-1, nearly all
well-specific COC and MOC concentrations are below WQOs, with the only exceedances of
WQOs and background being for nitrate as nitrogen in wells UCD1-021 and UCD1-072
(attributable to minor exceedances of baseline likely from regional impacts not related to residual
contamination in the DOE Areas) and a single detection of dieldrin in 1 of 18 samples collected
in well UCD1-13 since 2011.

All sampling data have been discussed with EPA and state regulatory agencies annually during
the reporting period, and all parties have concurred that the evaluation of technologies
for contingent remedial action of residual contaminants in vadose zone soil is not required.

4.2.3 Implementation of Land-Use Restrictions

In accordance with the requirements of the ROD (DOE 2009b), DTSC entered into an agreement
with the Regents to restrict use of portions of the DOE Areas to protect human health and the
environment from residual contaminants. DTSC is the administrator of this Covenant

(DTSC 2014). DOE Areas subject to land-use controls are shown in Figure 3. The Covenant
(DTSC 2014) was recorded with the County of Solano on July 11, 2014, as Document

No. 201400051822 and contains the following restrictions:

e Access must be granted for the purpose of collecting samples and maintaining groundwater
monitoring wells

e Interference, tampering with, or destruction of the groundwater monitoring system is
prohibited

e An SMP must be adhered to in all DOE Areas except where no action or no further action
is the remedy

e Residential use, use for day care for children, and cultivation of crops for human
consumption are prohibited in the DSS 4 area

e Reuse outside of the site boundary of soil from locations within the DOE Areas subject
to land-use controls for any purpose is prohibited without written approval from DTSC
and EPA

o EPA and DTSC shall have reasonable right of entry and access to the property for periodic
inspections to ensure compliance with land-use restrictions

The Covenant (DTSC 2014), recorded in the chain of title for the property, ensures enduring
notice to parties of the restrictions on land use and land disturbance activities at the DOE Areas.

Land-use restrictions shall be maintained until the concentrations of contaminants in soil are at
levels that allow unrestricted use (see remediation goals in Table 4 and Table 5). As long as
contamination requiring the implementation of an SMP or land-use restrictions remains in place,
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DOE shall continue to conduct Five-Year Reviews to ensure that the selected remedy remains
protective. The SMP shall be maintained and updated during Five-Year Reviews.

In accordance with the MOA between DOE and the Regents (DOE 1997), following each
Five-Year Review, DOE shall consult with EPA, DTSC, CRWQCB, and CDPH or the
successors to these agencies to determine whether it is necessary for the land-use covenants to
remain in effect or if the land-use covenants can be terminated entirely or amended to delete
specific DOE units from the land-use restrictions (DOE 2009a).

4.2.3.1 Soil Management Plan

Because residual contamination was left in place in the DOE Areas at the site, an SMP is
required to address the residual chemical and radionuclide soil contamination, except for areas
where no action or no further action was selected. All soil-disturbing activities—including
excavation, grading, trenching, and utility installation or repair—are subject to the requirements
of the SMP.

DOE has entered into an MOA with the Regents whereby UC Davis develops internal policies,
procedures, and training to ensure implementation of the SMP in DOE Areas (DOE 2019b).

The Environmental Health and Safety (EH&S) Unit at UC Davis provides ongoing training and
guidance to university staff to communicate soil-management requirements to applicable units
that may perform, manage, or contract for work at and near DOE Areas and to avoid unnecessary
soil-disturbing activities in the areas subject to the SMP.

Information on the following topics is provided:

e Roles and responsibilities for soil and vegetation management in the DOE Areas
e Areas and contaminants subject to soil and vegetation management requirements
e Soil and vegetation management during excavation or construction

e Permits for soil- and vegetation-disturbing activities

e Plans and documentation

e Soil and vegetation management during emergency work

o  Waste management

e  Waste characterization and disposal

o Inspections

SMP training for site and campus emergency response personnel is conducted annually. The soil-
management areas are inspected for soil disturbance annually and reported in annual land-use
covenant inspection reports submitted to DTSC and EPA. To date, the only soil activity requiring
a permit for soil disturbance in the DOE Areas with permit requirements was the DOE
vapor-intrusion investigation conducted in 2017 (DOE 2018b).
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4.2.3.2 No Residential Use

As specified in the ROD (DOE 2009b), specific land-use restrictions are required for the DSS 4
area (Figure 3) until the concentrations of contaminants in the soil are at levels that allow for
unrestricted use (Table 4 and Table 5). In finalizing the Covenant (DTSC 2014), DTSC and EPA
agreed to modify the land-use restrictions listed in the ROD to remove the restriction on use for
any type of educational purpose for children under the age of 21, because this restriction was not
necessary for protectiveness. The Covenant (DTSC 2014) specifies that residential use, use for

day care for children, and the cultivation of crops for human consumption are prohibited in the
DSS 4 area.

4.2.3.3 Prohibition Against Interference with Monitoring System

The destruction or disturbance of monitoring wells is prohibited in the Covenant (DTSC 2014).
Activities that may disturb the effectiveness of the groundwater monitoring well system

(e.g., excavation, grading, removal, trenching, filling, earth movement, mining) are not permitted
within the DOE Areas at the site without prior review and written approval by DTSC and EPA
unless such activities are expressly allowed in the approved SMP.

4.3 Remedy Operations and Maintenance

O&M activities at the DOE Areas are conducted according to the procedures specified in the
RD/RAWP (DOE 2010a). These activities consist of groundwater monitoring and conducting
ongoing training and implementation of the SMP, as described above. Maintenance activities
include inspecting and maintaining groundwater monitoring wells and land-use restriction
features. Inspections of groundwater monitoring wells, anti-tampering plaques, land survey
monuments, and locations within the DOE Areas subject to land-use restrictions are conducted at
least once per year and reported in Annual Land-Use Covenant Inspection Reports (DOE 2013;
DOE 2014; DOE 2015; DOE 2016a; DOE 2017; DOE 2018a; DOE 2019a; DOE 2020a;

DOE 2021). Maintenance activities such as well repairs are also documented in the

inspection reports.

Table 7 compares the long-term groundwater monitoring costs used as the basis for the ROD
cost estimates to the actual costs for this second 5-year period. Overall, 5-year groundwater
monitoring costs were higher than expected, mostly due to additional background sampling,
evaluation, and comment resolution and MOC and NWC analyses whose costs were not
evaluated in the ROD.
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Table 7. Five-Year Groundwater Monitoring Costs

Cost
Estimated Actual
Year for ROD? ROD Cost Estimate Basis Cost Actual Work Performed
$
($) ®

Monitoring of annual and biennial

2016 33,000 | Annual monitoring and reporting 53,000 weII-spemﬂc coqstltuents and annual
reporting, including one-quarter of
background sample collection.
Monitoring of annual well-specific
constituents, three-quarters of

2017 33,000 |Annual monitoring and reporting 76,000 |background sample collection, and
annual reporting, including background
evaluation
Monitoring of annual and biennial

2018 33,000 |Annual monitoring and reporting 61,000 | Well-specific constituents, annual
reporting, and comment resolution on
the background evaluation.

2019 33,000 | Annual monitoring and reporting 51,000 [Annual monitoring and reporting
Monitoring of annual and biennial

2020 33,000 Annual monitoring and reporting 55,000 well-specific constituents, annual
reporting

Total 165,000 296,000

Notes:
a Expressed in 2009 dollars; sampling costs for NWC and MOCs not included.
b Expressed in actual dollars; includes monitoring costs for NWCs and MOCs, and as-needed quarterly sampling.
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5.0  Progress Since the Last Five-Year Review

This section provides a summary of the findings from the last Five-Year Review and discusses
progress since the last Five-Year Review was completed.

5.1 Previous Five-Year Review and Five-Year Review Addendum
Protectiveness Statements and Recommendations

The Protectiveness Statement in the First Five-Year Review report was as follows:

Immediate threats at the site have been addressed, and the remedy is protective of
human health and the environment in terms of direct soil exposure, potential
groundwater impact from soil contaminants, and ecological risk. On the basis of
the preliminary vapor-intrusion evaluation conducted for this Five-Year Review, a
protectiveness determination for this exposure pathway cannot be made without
further data evaluation and possible collection and evaluation of soil-gas data from
certain locations within the DOE Areas. It is expected that this vapor-intrusion
evaluation will be completed by September 30, 2017, at which time a protectiveness
determination will be made via an addendum to this Five-Year Review, anticipated
to be completed by February 28, 2018.

In its letter dated September 30, 2016, EPA concurred with DOE’s finding that additional data
were needed to fully evaluate the vapor-intrusion pathway (EPA 2016).

In response, DOE undertook the following actions:

e Development of a work plan for collecting and evaluating soil-gas data to inform the
protectiveness determination for the vapor-intrusion pathway

e Implementation of the vapor-intrusion work plan and preparation of the Vapor Intrusion
Evaluation Report for the Former Laboratory for Energy-Related Health Research Federal
Facility, University of California, Davis (VI Evaluation Report), which is included as an
attachment to Addendum to Laboratory for Energy-Related Health Research Federal
Facility, University of California at Davis, Five-Year Review Report Dated
September 15, 2016 (DOE 2018b)

As presented in the VI Evaluation Report (DOE 2018b), the data collected for this evaluation
were adequate to conclude that vapor-forming chemicals in the DOE Areas of the site do not
present an unacceptable risk under current or potential future land-use scenarios. Therefore, the
remedy for the DOE Areas is protective in terms of the vapor-intrusion exposure pathway. EPA
and state agencies (DTSC and CVRWQCB) concurred with this protectiveness determination.

Based on the vapor-intrusion investigation results, the Protectiveness Statement presented in the
approved Five-Year Review Addendum is:

The remedy at the DOE Areas of LEHR is protective of human health and the
environment.
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EPA provided its concurrence on the Addendum in a letter dated October 25, 2018 (EPA 2018).
EPA’s Protectiveness Statement is:

The remedy at the DOE Areas of LEHR is protective of human health and the
environment. Land-use restrictions are in place to prevent exposure to
contaminated soil. There is no exposure to groundwater.

The First Five-Year Report also included three additional recommendations to improve on the
protective measures already in place in the DOE Areas at the site. The status of these
recommendations is outlined in Table 8.

Table 8. Implementation Status of Recommendations for Enhancement of Existing Protective Measures
from the First Five-Year Review

. Current Implementation Completion
Issue Recommendations o
Status Description Date
Some monuments not . I . I
clearly visible, leading Install new high-visibility Complete 15 high-visibility markers for March 2, 2017
. markers for monuments selected monuments installed
to accidental damage
Some monitoring Well | i1 new high-visibility 3 high-visibility markers for
vaults not clearly )
o ) markers for Complete | selected monitoring March 2, 2017
visible, leading to - .
. monitoring wells well installed
accidental damage
i Procedures added to SMP
No specific procedures | Include procedures for . . o
- . . . . including vegetation inventory
are in place for dealing |handling and disposing and annual inspection:
with fallen trees and of fallen trees Complete P ’ August 14, 2019

associated soil in
restricted areas

and associated soil in
annual SMP training

revisions approved by EPA
and state agencies and
revised SMP issued

5.2 Work Completed During This Five-Year Review Period

Work completed in the DOE Areas at the site during this reporting period included implementing
the recommendations shown in Table 8 and monitoring groundwater and maintaining land-use
controls. In addition, a Remedial Action Report, documenting that proper implementation of the
ROD remedies, was completed in 2020 (DOE 2020c). As discussed in subsequent sections, no
significant issues regarding compliance with ROD requirements or protectiveness of the

remedies were identified during the reporting period.
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6.0  Five-Year Review Process
This section discusses the Second Five-Year Review process for the LEHR Federal Facility.

6.1 Community Notification, Involvement, and Interviews

Notices of the Second Five-Year Review were published in The Sacramento Bee on February 25,
2020, and in The Davis Enterprise on February 26, 2020 (Appendix A, pp. A-1 and A-2).

A notice was also published on the LM website (Appendix A, p. A-3) (DOE 2020b). These
notices describe DOE’s plan to conclude the Second Five-Year Review by early 2021. In
addition, several UC Davis employees and faculty who work at CHE or have involvement in the
project were notified of the Five-Year Review. This includes CHE staff members at the site, UC
Davis Design and Construction Management (DCM), and UC Davis Grounds and Landscape
Services. The Davis South Campus Superfund Oversight Committee, a public participation group
funded through the Technical Assistance Grant program, disbanded in March 2010. There has not
been a formal community involvement group for the site since then.

Table 9 lists those approached for interviews for this Five-Year Review; each person’s title, role
on the project, and response to the interview request are also provided. “No response” in the last
column of Table 9 indicates that the individual did not respond to the interview request after a
minimum of five communication attempts via phone message or email.

Table 9. Individuals Invited to Be Interviewed for the Five-Year Review

. Role on DOE Response to Interview
Person Title .
Areas Project Request
. . Environmental Manager, . . Yes, provided input
Chris Wright UC Davis EH&S Unit UC Davis project manager in writing
Supervisor,
Michael Bauer UC Davis Grounds and Grounds maintenance No response

Landscape Services

Campus Engineer, Yes, provided input

Ardie Dehghani Construction oversight

UC Davis DCM in writing
Shari Gallagher Bujg?:\/?gaga%er’ Works at CHE (onsite) Declined
Shanie McCarty ELIJ—'CS gap\igigi:g’ Works at CHE (onsite) No response
Kent Pinkerton UCE[))iralevCitsogHE Works at CHE (onsite) Yes, provided input orally

Unit Operations Manager,

Bret Steadman California Raptor Center Works at neighboring facility Declined
. ) Animal Resource Manager, . . .

Tatiana Viau UC Davis Center for Equine Health Works at neighboring facility No response

Holly Hadlock Remedial Project Manager EPA Region 9 Yes, provided input orally
Durin Linderholm Engineering Geologist CRWQCB Declined?®

John Bystra Project Manager DTSC Yes, va'.d.ed input

in writing

Note:

3|ndicated he has no additional input beyond that provided through regular meetings and document review.
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Potential interviewees were given the option of being interviewed in person, by telephone, or by
providing written responses via email. The five individuals listed below who agreed to provide
input did so between March 23 and April 21, 2020. These five respondents represent EPA,
DTSC, UC Davis EH&S Unit, UC Davis DCM, and UC Davis CHE. As indicated in Table 9,
two of the five individuals provided input orally, with their responses recorded and transcribed
and transcriptions reviewed by them. The remaining three participants provided input in writing
by completing the questionnaire. The questionnaire used for the interview, as well as the filled-in
forms or the transcript recording of each interviewee’s responses, is provided in Appendix E.

A summary of interviewee responses is provided below:

e All respondents felt that the DOE Areas remedy is adequately protective, and none were
aware of any changes in DOE Areas conditions, laws, or regulations in the past 5 years that
would affect the protectiveness and effectiveness of the remedy.

e In terms of impact that the DOE Areas remedy has had on the community, one UC Davis
respondent mentioned high costs. A second UC Davis respondent (CHE director
Kent Pinkerton) mentioned his understanding that bottled water had been provided to the
neighbors and to CHE but did not know who was paying for it.>

e All respondents indicated they were not aware of any complaints, violations, incidents, or
activities such as vandalism, trespassing, or emergency response involving the DOE Areas
and remedy. UC Davis LEHR project manager Chris Wright mentioned that when his office
(UC Davis EH&S Unit) was informed of a mowed-down dead elderberry bush, they needed
to contact UC Davis staff responsible for vegetation control and perform additional training
and outreach, in accordance with the SMP. The management of trees and large shrubs that
need to be removed from DOE Areas was identified as an issue in the First Five-Year
Review, and as described in Section 5.1 of this report (Table 8), the SMP was revised in
2019 to provide specific procedures for this.

e Four of the five respondents felt they were adequately informed about the DOE remedy and
land-use restrictions, trained on their responsibilities regarding the remedy implementation
(as appropriate), and knew where to obtain information about the remedy. However, CHE
Director Kent Pinkerton indicated he did not feel well-informed and recommended that
some sort of report be provided to him. In response to this concern, DOE plans to work with
UC Davis to develop additional community outreach measures moving forward (see
Table 11 in Section 8.0).

6.2 Document Review

Documents reviewed for this Five-Year Review are listed in Section 11.0, “References.”
Additional documents are referenced in each of the appendixes, as appropriate. The tables of
ARARs presented in the ROD (DOE 2009b) and updated during the First Five-Year Review
(DOE 2016b) were reviewed for potential changes. Results of this evaluation are provided in
Section 7.2.2 and Appendix B of this report.

2 The bottled water program was terminated in the mid-2000s when it was demonstrated in the CERCLA Remedial Investigation
that groundwater used by the community was not impacted by site activities.
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6.3 Data Review

In accordance with the procedures specified in the RD/RAWP (DOE 2010a), groundwater
monitoring data from the monitoring well network are evaluated for evidence of groundwater
impact annually by conducting trend analyses and comparing results to background and
baseline levels for well-specific constituents identified in the RD/RAWP. The results of these
evaluations are presented in the annual water monitoring reports for the site (Weiss 2013;
Weiss 2014; Weiss 2016a; Weiss 2016b; Weiss 2016¢; Weiss 2017; Weiss 2018; Weiss 2020a;
Weiss 2020b; Weiss 2021). For this Five-Year Review, a comprehensive analysis of data
collected throughout the monitoring program and during the 5-year reporting period was
conducted for each well-specific constituent identified in the RD/RAWP to determine the correct
sample collection frequencies to implement during the next 5 years of the monitoring program
(DOE 2010a). Results of this data analysis are presented in Appendixes C and D.

6.4 Inspection of the DOE Areas

An inspection of the DOE Areas was conducted on November 6, 7, and 15, 2019, as part of the
annual land-use covenant inspections required under the Covenant (DTSC 2014). Specifically,
the inspection focused on:

e Land-use changes and soil disturbances.

o Confirmation that residential use, day care, or the cultivation of crops for human
consumption were not occurring at the DSS 4 area.

e  Compliance with the SMP, including vegetation management.

e O&M of groundwater monitoring wells.

No residential use, use for day care for children, or cultivation of crops for human consumption
was observed in the DSS 4 area. No soil disturbance was observed, and the groundwater
monitoring wells were in good condition, with none showing evidence of tampering. Some
minor well maintenance issues were noted. The inspection also showed that vegetation in the
DOE Areas had not been disturbed or removed from the site, with the exception of a small
elderberry shrub (specimen 16222) that was found dead and fallen in the EDPs area during the
inspection. DOE collected and sampled the branches from the specimen according to SMP
requirements. The samples were analyzed for chromium, hexavalent chromium, pesticides,
aroclor-1254, cobalt-60, lead-210, strontium-90, and tritium as specified in the SMP

(DOE 2019). The results were either nondetect, below background, or below EPA regional
screening levels (RSLs) for direct exposure to soil under a composite worker exposure scenario.
The sampling results were discussed during a Project Team meeting on February 27, 2020, and
EPA, DTSC, and RWQCB concurred with DOE’s proposal to return the collected elderberry
branches to the EDPs based on the sampling results.

Descriptions of the scope and findings of the 2019 inspections of the DOE Areas, including the
inspection checklist and photographs, are provided in the 2019 Annual Land-Use Covenant
Inspection Report (DOE 2020a).
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7.0  Technical Assessment
This section provides the technical assessment of the selected remedies for the DOE Areas.

7.1 Question A: Is the Remedy Functioning as Intended by the Decision
Documents?

This review indicates the remedy is functioning as specified in the ROD, RD/RAWP, and SMP
as discussed below.

7.1.1 Land-Use Restrictions

As stated in the ROD, the intended objectives of the land-use restrictions are to:
e Prevent exposure to contaminated soil.
e  Prevent improper disposal of contaminated soils.

e Maintain the integrity of all present and future monitoring wells for alternatives requiring
groundwater monitoring.

The land-use restrictions include a recorded deed restriction on residential use at DSS 4; access
for contingent remediation; and SMP implementation at the Ra/Sr Treatment Systems, DSS 3,
DSS 4, Dry Wells A—E, SWT area, and EDPs area. On the basis of the document review,
inspection, and interviews, these land-use restrictions have been effectively implemented and are
functioning as intended to meet the three objectives listed above. Land surveying and monument
installation for the restricted areas were completed in 2011, and the Covenant (DTSC 2014)
prohibiting residential use was recorded by Solano County in 2014. SMP training is conducted
annually. Workers at the site are well-informed on the SMP requirements and areas of
applicability. O&M issues encountered during the 5-year period have been routine and easily
manageable.

During the reporting period, the integrity of existing site controls was enhanced by adding
high-visibility markers for the land-use control monuments as outlined in Section 5.1. The need
to periodically remove or trim trees or shrubs potentially impacted by COCs from these areas
was also recognized during the First Five-Year Review, and the SMP was revised to address this
during the reporting period (DOE 2019b).

As part of the Second Five-Year Review process, UC Davis identified that a limited number of
the shrubs in the inventory of trees and shrubs deemed as potentially impacted by COCs from the
DOE Areas are subject to routine pruning by landscape maintenance personnel. As a result, DOE
is recommending that the SMP be revised to identify specific trees and shrubs subject to routine
landscape management and include sampling and analysis and waste management procedures to
assure proper handling and disposal or reuse of cuttings from these trees and shrubs (See

Table 11 in Section 8.0).

The only soil-disturbing events that required a permit during this Second Five-Year Review period
were associated with the vapor-intrusion evaluation (DOE 2018a). Two permits were applied for
and issued: one for installing soil vapor wells and one for destroying these soil vapor wells. For
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both permits, all requirements were met and documented in a Soil Disturbance Report

(DOE 2018a); the permits were closed out by the UC Davis EH&S Unit on October 8, 2018. The
permit process successfully communicated soil-management requirements in the SMP to the
permittee and documented that all controlled soil generated by the project was properly disposed
of at a facility authorized to receive CERCLA waste. During the 2019 annual inspection of
land-use restrictions, a small elderberry shrub was found dead and fallen in the EDP area

(DOE 2020a).

In accordance with the revised SMP (DOE 2019b), this bush was sampled and returned to the
EDPs since no COCs exceeding soil background concentrations were present. The site tree and
shrub inventory was updated to reflect its removal.

Based on these findings, DOE concludes that the land-use control components of the remedies
are functioning as intended in the decision documents.

7.1.2 Long-Term Groundwater Monitoring/Contingent Remedial Action

As stated in the ROD (DOE 2009b), the purpose of long-term groundwater monitoring is to
ensure that if contaminants in vadose zone soil begin to impact groundwater, remedial action will
be taken to prevent the degradation of water quality. Groundwater monitoring under the ROD
has been conducted by DOE since 2011, and groundwater monitoring data are reported to the
LEHR Project Team during routine team meetings and in annual water monitoring reports. These
data indicate that COC, MOC, and NWC concentrations are generally well below WQOs and not
increasing. As a result, contingent remedial action has not been required. Land-use control
inspections of the DOE Areas conducted annually by DOE during the reporting period indicate
that the monitoring well network is being maintained and is functioning as intended (DOE 2017;
DOE 2018; DOE 2019; DOE 2020a; DOE 2020b). As discussed in Section 5.1, the security of
at-grade well vaults susceptible to damage during weed abatement activities was enhanced by
adding high-visibility markers.

Consistent with the requirements in the RD/RAWP (DOE 2010a), an analysis of groundwater
data was performed as a component of this Five-Year Review (Appendixes C and D). As shown,
no COC, MOC, or NWC concentrations are increasing such that contingent remedial actions are
warranted, and recommendations are provided in Table 11 in Section 8.0 for reduced sampling
frequencies for well-specific constituents that have stable concentrations (no increasing trend) at
or below site background or water-quality criteria.

As was the case when the ROD was signed, there continues to be no human or ecological
exposure to shallow groundwater potentially impacted by residual contaminants in vadose zone
soil in the DOE Areas. Therefore, additional remedial measures such as active remediation or
groundwater use restrictions are not required to achieve protectiveness. Information presented in
Appendix C indicates that monitoring well locations are optimized to intercept potential
groundwater contaminants from the DOE Areas (see Appendix C, Section C1.7) and
groundwater monitoring data have been of sufficient quality for the LEHR project team to make
informed decisions on the evaluation of contingent groundwater remediation. To date, such
evaluations have not been required. Thus, DOE concludes that the groundwater monitoring and
contingent remediation component of the remedy is functioning as intended. As discussed in
Appendix C, localized and intermittent anomalies in the groundwater gradient have been
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observed near wells UCD1-071 and UCD1-073, near the northwest corner of the site. While
DOE believes these gradient conditions are not affecting the performance or protectiveness of
the remedies, DOE is recommending the review of existing data and potentially the collection of
additional data to support the development of a conceptual site model for groundwater flow in
the northwest corner of the site (See Table 11 in Section 8.0).

Based on these findings, DOE concludes that the groundwater monitoring and contingent
remediation component of the remedies is functioning as intended in the ROD.

7.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup
Levels, and Remedial Action Objectives (RAQOs) Used at the Time of the
Remedy Selection Still Valid?

The validity of the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of the remedy selection is discussed below.

7.2.1 Evaluation of Exposure Assumptions

There have been no changes in the current and future land or groundwater uses and physical
conditions in or near the DOE Areas that would affect exposure assumptions presented in the
ROD. However, the ROD relied on exposure assumptions determined in the SWRA

(UC Davis 2004), which was completed before formalization of the criteria used to decide if the
vapor-intrusion exposure pathway is complete. At the time the SWRA was being conducted
(2002-2004), the vapor-intrusion pathway was only assumed complete if volatile organic
compounds (classified as such by analytical laboratory methods) were detected in soil, soil gas,
or groundwater samples.

Because volatile organic compounds were not identified in soil or groundwater in DOE Areas,
the SWRA (UC Davis 2004) did not identify the vapor-intrusion exposure as a complete pathway
in these areas. The established and current criteria used to decide if a chemical is sufficiently
volatile for exposure via the vapor-intrusion exposure pathway are published in the OSWER
Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface
Vapor Sources to Indoor Air (EPA 2015) and DTSC Final Guidance for the Evaluation and
Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance)

(DTSC 2011). These guidance documents indicate that low-volatility compounds, including
pesticides, polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), and
other semivolatile compounds with vapor pressure greater than 1 millimeter of mercury (mm Hg)
or Henry’s law constant of greater than 10~ atmosphere-cubic meters per mole are sufficiently
volatile to potentially create vapor-intrusion impacts. Because pesticides, PAHs, PCBs, and other
semivolatile compounds that meet the established volatility criteria are present in DOE Areas
soil, a vapor-intrusion risk assessment was necessary. As previously discussed, this issue was
identified in the First Five-Year Review and was subsequently addressed in the Addendum to
Laboratory for Energy-Related Health Research Federal Facility, University of California at
Davis, Five-Year Review Report Dated September 15, 2016 (DOE 2018b). The evaluation
demonstrated that residual compounds in soil in the DOE Areas do not present an unacceptable
risk to current and hypothetical receptors. With the vapor-intrusion exposure pathway addressed
during this reporting period, the exposure assumptions for the DOE Areas at the site are valid
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and complete; because vapor-intrusion risks were acceptable, no modifications to the remedies
are required.

The exposure pathway evaluation presented in Appendix F indicated that no assumptions
involving complete or incomplete exposure pathways have changed since the SWRA

(UC Davis 2004) and ROD, other than the vapor-intrusion pathway discussed above. However,
exposure parameter value assumptions have changed since the SWRA and ROD, and the primary
guidance documents containing current recommended exposure parameter values include
DTSC’s Note 1 default exposure factors (DTSC 2019) and EPA’s 2014 update of standard
exposure factors (EPA 2014). The intake calculations and estimated risks resulting from the
updated exposure parameter values are presented in detail in Appendix F. The total estimated
risks resulting from the exposure parameter value updates were determined to have decreased or
remained the same for the hypothetical future onsite residents and construction workers, and
were acceptable for onsite researchers and trespassers. Furthermore, the screening component of
the non-COC evaluation presented in Appendix G relies on the use of current risk screening
values which utilize updated exposure parameters. Thus, the non-COC evaluation captured any
non-COCs having increased risk due to exposure parameter changes, and the Appendix G
evaluation did not identify any new COCs.

Therefore, DOE concludes that the updated exposure parameters have no significant impacts on
the protectiveness of the remedy.

7.2.2 Evaluation of Changes in Standards Used to Establish Cleanup Levels

As discussed in Section 4.1, cleanup goals were established in the ROD for soil (Table 4) and
soil concentrations that are protective of groundwater (Table 5). Soil cleanup goals identified in
Table 4 of the ROD are risk based, and changes in standards relating to exposures and toxicity
that may affect these cleanup goals are discussed in Sections 7.2.1 and 7.2.3, respectively. As
discussed in these sections, no significant changes in exposures or toxicity were noted, and no
new COCs were identified, so the changes have no bearing on the established cleanup levels.
Soil cleanup goals for the protection of groundwater (Designated Levels) identified in Table 5 of
the ROD are based on estimated upper-bound soil concentrations that would be protective of
specific water-quality standards (e.g., MCLs, secondary MCLs, and EPA RSLs) or groundwater
background (Table 5). As shown in Table 10, the only water-quality standard modified after the
ROD that remains applicable is the drinking water RSL for molybdenum. As a result, the
cleanup goals for molybdenum went from 3.11 to 1.73 milligrams per kilogram (mg/kg) and 3.6
to 2.0 mg/kg at DSS 3 and the Dry Wells A-E areas, respectively. The California MCL for
hexavalent chromium of 10 micrograms per liter (ug/L) that was established in 2014 and
identified as a changed standard in the First Five-Year Review was invalidated by a court ruling
on administrative grounds in 2017; this resulted in a return to the MCL of 50 pg/L for total
chromium used in the ROD (Table 10). Accordingly, this change has no effect on the Table 5
cleanup levels established in the ROD.

Groundwater background values were established based on samples collected in 2011 and 2012
(Weiss 2014). As described in Appendix F of the First Five-Year Review, calculated soil to
groundwater cleanup targets based on a background endpoint for formaldehyde in DSS 3;
selenium in DSS 4; and molybdenum, cesium-137, and strontium-90 in the Dry Wells A—E area
changed in response to the 2011/2012 groundwater background levels. As shown in Table 10,
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revised groundwater background concentrations are generally similar or lower than those used in
the ROD to establish cleanup goals to achieve groundwater impacts equal to background
concentrations. This indicates that the corresponding ROD cleanup goals should be lower.
However, because the evaluation of the need for contingent remedial action relies on the lower
and more conservative 2011/2012 background levels and current WQOs, the elevated soil
cleanup goals do not impact the protectiveness of the remedy unless contingent remedial action
is required.

Table 10. Comparison of ROD and Current Numerical Standards and Background Thresholds for Soil to
Groundwater COC in DOE Areas

HSU-1 Numerical
Groundwater Standard
. Current Current
Soil to Background Used to Current
. . HSU-1 . . References
Groundwater | Units | Concentrations Establish | Numerical .
Groundwater for Numerical
CcoC Used to Backaround? ROD Standard Standard
Establish ROD g Cleanup
Cleanup Goals Goals
MCL
Carbon-14 pCi/L 3.5 <7 2000 2000 (SWRCB 2018a;
EPA 2000)
MCL
Cesium-137 pCi/L 1 <5 200 200 (SWRCB 2018a;
EPA 2000)
; California MCL
Total chromium | pg/L 25 43.7 50 50 (SWRCB 2018a)
Hexavalent California MCLP
chromium Mo/l 39.4 40 50 5 I(swRCB 2018a)
California Notification
Formaldehyde Mg/l 1140 13 100 100 Level (SWRCB 2015)
Mercury Mg/l 0.1 0.0479 2 2 MCL (SWRCB 2018a)
Molybdenum Mg/l 14.9 3.13 180 100 RSL (EPA 2020)
Nitrate as N mg/L 25.1 15 10 10 MCL (SWRCB 2018a)
. . MCL
Radium-226 pCi/L 1.14 1.17 5 5 (SWRCB 2018a)
Selenium I 5.67 174 50 s0 |MCL
K9 : : (SWRCB 2018a)
. Secondary MCLs
Silver Mg/l 5 <1 100 100 (SWRCB 2018b)
. . MCL
Strontium-90 pCi/L 1.7 <1 8 8 (SWRCB 2018a)
Notes:

@ Groundwater background determined from wells UCD1-018 and UCD1-063 monitoring data collected in 2011 and
2012 (Weiss 2014).
® There is no current MCL for hexavalent chromium; “total chromium” MCL of 50 ug/L applied.

Abbreviations:

HSU = hydrostratagraphic unit

pCi/L = picocuries per liter

SWRCB = State Water Resources Control Board

Because groundwater at the site is not used for domestic purposes and shallow groundwater
immediately downgradient of the DOE Areas is monitored for these constituents, the RSL and
background changes do not impact the short-term protectiveness of the remedy. In the event that
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contingent remediation becomes necessary in the future, soil cleanup goals should be reevaluated
at that time.

7.2.3 Evaluation of Changes in Toxicity for COCs

For the soil COCs, reference doses, cancer potency factors, and exposure assumptions were
reviewed, and risks were recalculated based on updated toxicity values for chemical and
radiological COCs (Appendix F). The recalculated excess cancer risks and non-cancer hazards
for the identified COCs at DSS 4, EDPs, and SWTs are lower, unchanged, or only slightly higher
than those presented in the ROD. In all cases the recalculated non-cancer hazards remained below
the threshold of 1. The total recalculated risk to hypothetical future residential receptors at DSS 4
was 40% lower than was estimated in the SWRA (decreased from 5 x 107 to 3 x 107%).
Recalculated risks decreased below the 1 x 107°° risk threshold for construction workers
(decreased from 1 x 107 to 8 x 1077). Risks to onsite outdoor researchers and trespassers
increased to levels slightly above the 1 x 107 threshold due to a 64% increase in the oral cancer
slope factors for COCs benzo[a]anthracene and benzo[b]fluoranthene (3 x 10 and 1 x 107° risk,
respectively). Because the contamination is spatially limited to a very small area several feet
below the ground surface in DSS 4 (DOE 2005), and the updated calculation results fall within
EPA’s acceptable risk range of 1 x 10~ to 1 x 1079, the changes do not affect protectiveness.

7.2.4 Evaluation of Toxicity for Non-COCs

Sample data for constituents not identified in the ROD as soil COCs, which are representative

of soil that has not been removed (non-COCs), were screened when their RSLs or preliminary
remediation goals changed since the risk assessment was conducted. Toxicity values for
non-COCs detected above background in soil were reviewed for changes that may impact the
protectiveness of the remedies, including no further action areas, for all receptors (Appendix G).
Both chemical and radiological constituents were evaluated. The chemical constituents that were
not previously identified as COCs in the Risk Characterization Report (DOE 2005) for the DOE
Areas do not present an unacceptable cancer risk or non-cancer hazard to human health. For
radiological constituents, the recalculated risks are the same or higher than those calculated in
the SWRA (UC Davis 2004). However, as described in detail in Section G2.0 of Appendix G,
these changes do not affect the overall protectiveness of the remedies, including those designated
in the ROD for no action or no further action, for all receptors. Furthermore, the risk evaluation
for non-COCs presented in Appendix G confirms that no additional site COCs have emerged due
to changes in toxicity values.

7.2.5 Evaluation of the Groundwater RAQO

The RAO for groundwater defined in the ROD is to “mitigate potential future impacts to
groundwater,” which is achieved by the monitoring and contingent remedial action component of
the remedies. As discussed above, there is currently no direct human or ecological exposure to
groundwater at the site. Therefore, the groundwater RAO for the current remedies remains
appropriate. The vadose zone modeling used to identify COCs and MOCs has proved to be
conservative, as the majority of the identified soil to groundwater COCs and MOCs are not being
identified above background or increasing above initial baseline concentrations as shown in
Appendix C, Tables C-2, C-3, C-4, and C-5.
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Therefore, DOE concludes that the groundwater RAO remains valid and the underlying technical
methodology for identifying soil to groundwater COCs and MOC:s is conservative with respect
to achieving the groundwater RAO.

7.2.6 Evaluation of Ecological Risk

Soil screening levels for plant and soil invertebrate evaluation and species-specific toxicity
reference values, lowest-observed adverse effect levels, and no-observed adverse effect levels
for the bird and mammal evaluation were reviewed. The toxicity data have not changed since
the First Five-Year Review (DOE 2016), which concluded that the risk to ecological receptors in
the DOE Areas remains similar to risks estimated in the Final Site-Wide Ecological Risk
Assessment (BBL 2006). Previous changes in available ecological risk information presented in
the First Five-Year Review Report had no significant impact on the protectiveness of

the remedy.

7.3 Question C: Has Any Other Information Come to Light That Could Call
into Question the Protectiveness of the Remedy?

The emerging environmental contaminants 1,4-dioxane and per- and polyfluoroalkyl substances
(PFAS) were not evaluated during the Remedial Investigation. Although available information
indicates that the likelihood of discovering these contaminants in the DOE Areas is low, they
could affect the long-term protectiveness of the remedy if present.

There appears to be a low likelihood of significant PFAS usage during DOE activities at the site
since PFAS were primarily used in aqueous foams used in firefighting and training, in industrial
processes, and consumer products. In April 2019, DOE searched project records using
PFAS-related keywords and found no evidence for their use, storage, or release at the site.
Furthermore, site records do not refer to operations that would require the use of aqueous
firefighting foam or fume suppressants, which are common sources of PFAS contamination in
groundwater. Whereas PFAS are often present in landfill runoff and leachates, the DOE waste
disposal areas (the SWT and DOE Disposal Box) are not expected to contain significant PFAS,
as the waste in these areas (now removed) was mainly soil, gravel, labware, and minor amounts
of animal remains from site activities rather than the industrial or municipal waste typically
present in landfills.

Because the likelihood of PFAS releases at the DOE Areas appears low and state and federal
policies on PFAS response actions are being developed, DOE will continue to monitor EPA and
State of California policy changes on PFAS.

Groundwater was sampled in 2008 and 2009 for 1,4-dioxane in monitoring wells UCD1-021 and
UCD1-023, which monitor groundwater immediately downgradient of the Ra/Sr Treatment
Systems and DSS 6, and the SWT area, respectively. The sampling results were reported to be
below a detection limit of about 1 pg/L, which is above the current EPA RSL of 0.46 ng/L for
drinking water. Since the detection limits were elevated and it has been more than 10 years since
these wells were sampled, DOE is recommending that all of the DOE site monitoring wells be
sampled for 1,4-dioxane during the annual groundwater monitoring event in 2021 (see Table 11
in Section 8.0).

No other information could call into question the protectiveness of the remedy for the DOE
Areas at the site.
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8.0

Issues/Recommendations

Issues and Recommendations identified in the Second Five-Year Review are presented in

Table 11.

Table 11. Issues and Recommendations Identified in the Second Five-Year Review

ISSUES/RECOMMENDATIONS

Issues and Recommendations Identified in the Five-Year Review

Issue Category: Community Involvement

Issue: Campus faculty and staff working at or near the LEHR Federal Facility and neighbors may
have limited knowledge of CERCLA activities at the site.

Recommendation: Coordinate with UC Davis to develop and implement outreach enhancements
for neighbors and interested UC Davis staff that work at or near the LEHR Federal Facility.

Affect Current | Affect Future Implementing Party | Oversight Party Milestone Date
Protectiveness | Protectiveness
No No LM and UC Davis LM/EPA 9/30/2021

Issue Category:

Remedy Performance

Issue: The technical evaluation presented in Appendix C of the Second Five-Year Review indicates
that reduced groundwater monitoring is recommended by DOE for well-specific constituents that
have no upward concentration trends and are below comparison criteria (background or baseline)
and baseline WQOs or background, whichever is higher.

Recommendation: Reach agreement with EPA and state agencies to modify the sampling
monitoring plan prior to the next annual sampling planned in March 2021 based on information
presented in Appendix C of the Second Five-Year Review.

Affect Current | Affect Future Implementing Party | Oversight Party Milestone Date
Protectiveness | Protectiveness
No No LM LM/EPA 6/30/2021

Issue Category: Remedy Performance

Issue: UC Davis indicates that certain vegetation controlled under the vegetation management
procedures described in the SMP is subject to routine maintenance (e.g., pruning) by grounds staff.
The disposal requirements for cuttings generated by grounds staff need to be established and
communicated to grounds staff and other UC Davis personnel.

Recommendation: Revise the SMP to identify vegetation subject to routine maintenance by
grounds staff, and develop and document procedures to characterize the vegetation and manage
cuttings. Based on the characterization results, in coordination with UC Davis develop a written
cuttings management protocol and train grounds staff to it.

Affect Current | Affect Future Implementing Party | Oversight Party Milestone Date
Protectiveness | Protectiveness
No No LM LM/EPA 6/30/2022

Issue Category: Remedy Performance

Issue: Anomalous groundwater gradients have been observed intermittently near the northwest
corner of the site and the offsite area near monitoring well UCD1-073, located west of Old Davis
Road. The source of elevated hexavalent chromium in well UCD1-073 is not known, but it could
have originated at or near the DSS 1 area (see Appendix C, Section C1.6). The current site
conceptual hydrogeologic model does not explain the anomalous groundwater gradients observed in
this area, nor the occurrence of elevated hexavalent chromium in groundwater. If contaminants in
UCD1-073 originate at the site, additional response actions may be required.
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Table 11. Issues and Recommendations Identified in the Second Five-Year Review (continued)

Recommendation: Further analyze existing groundwater elevation data, and potentially collect
additional groundwater elevation data to define the hydraulic conditions driving the anomalous
groundwater gradients and determine the frequency of occurrence and net contaminant transport
rates that result from the anomalous gradients. Synthesize data to develop a revised conceptual
hydrogeologic model for the northwest corner of the site.

Affect Current | Affect Future Implementing Party | Oversight Party Milestone Date
Protectiveness | Protectiveness
No No LM LM/EPA 12/29/2023

Issue Category:

Remedy Performance

Issue: 1,4-dioxane was likely used in limited quantities at LEHR in liquid scintillation cocktails. While
limited sampling of groundwater has occurred downgradient of the DOE Areas, the sampling
occurred more than 10 years ago and only two monitoring wells (UCD1-021 and UCD1-023)
downgradient of the DOE Areas were sampled.

Recommendation: Conduct a one-time sampling of all DOE site wells for 1,4-dioxane to confirm
that it is not present in groundwater. If detected above the EPA RSL, perform confirmatory sampling.

Affect Current Affect Future Implementing Party | Oversight Party Milestone Date
Protectiveness | Protectiveness
No Unknown LM LM/EPA 6/30/2022
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9.0 Protectiveness Statement

Table 12 provides the protectiveness statement for the remedies at the DOE Areas of the site.

Table 12. DOE Areas Protectiveness Statement

PROTECTIVENESS STATEMENT

Protectiveness Determination:
Protective

Protectiveness Statement:

The remedies at the DOE Areas of the site are protective of human health and the environment. Land-use
controls are in place to prevent human exposure to contaminated soil; it has been confirmed that there
are no vapor intrusion threats; ecological risks are below the level of concern for ecological receptors;
there is no human or ecological exposure to groundwater; and ongoing groundwater monitoring and the
implementation of contingent remedial actions, if required, provide protection of groundwater quality.
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10.0 Next Review

The next Five-Year Review for the LEHR Federal Facility will be completed on or before
January 4, 2026.
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EN E RGY Management
Notice of LEHR CERCLA Five-Year Review

The Department of Energy (DOE) Office of Legacy Management (LM) is conduct-
ing the sacond FiveY ear Raview of the ongoing protestiveness of selectad ram-
edias for environmental impacts within the DOE areas of the Laboratorny for En-
ergy-Related Health Research (LEHR) at the University of California, Davis un-
der the Comprehensive Ervironmental Response, Compensation and Liability
Act (CERCLAY, DOE successfully completed removal actions at the DOE areas of
the LEHR, which significantly reduced impacts to human health and the envi-
ronment., 'I-Iowever. residual contaminants remain at the site at concentrations
that prevent unrestricted use of somea areas, or that have the potential toim-
B%CI—% groundwatar guality in the future. The selacted remedies for the affected
areas are:

Land-use restrictions, including a Soil Management Plan (2MP) and the
prohibition of residential use in selected areas

- Longterm groundwater maonitoring

- Contingency remediation

The purpose of the raview s to ensure the CERCLA remedies remain protective
of human health and the environment, The raview team will study site reports,
past and present monitoring and inspection data, monitoring and surveillance
practicas, and conduct a physical inspection of the site. In addition | interviews
will bea conducted with stakeholders for comments and concerms regarding ram-
edy effectiveness and administration of the site, The review will begin in March
2020 and conclude in Januane 2021, A FiveYear Review report will be pre
pared at the conclusion of the review to document the findings and sharethe
results with the public, The First Five-Year Review report, additional LEHR docu-
ments, and othar infermation is available on the LM LEHR website at bt Ao
wlm.d oa, dovf ehrd Sites asp,

For more information please visit the website or contact:
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Public Notices

b

4

+ E-mail your public notice to legals@davisenterprise.net
+ Be sure to include your name and phone number

FICTITIOUS BUSINESS NAME
STATEMENT

Filed: lanuary 14, 2020

FBM Murmber: F20200053

1. Fictitious Business Mameis)

MANDRO TEAHOUSE

2. Street Address, Gty, State and Zip of
Principal Place of Business in Califarnia.
Business is located in Yolo County,

1260 LAKE BLVD. SUITE 1024

DAVIS, CA 95615

Mailing Address:

2537 MACKWAY

WOODLAND, CA 95776

3. List Full Name(s) of Registrant(s),
Residence Address, State, and Zip

JR MANDROLLC

3760 39THAVE.APTD

OAKLAND, CA 924519

4. Business Classification:

LIMITED LIABILITY COMPANY

5. Beginning Date of Business: The
Registrantis) commenced to transact
business under the fictitious business

PUBLIC NOTICE
)

U.5, DEPARTMENT OF

ENERGY

Motica of LEHR CERCLA
Five-Year Review

Leg
Management

The Department of Energy (DOE)
Office of Legacy Managernent (LM) is
conducting the second Five-Year Review
of the ongoing pratectiveness of selected
remedies for environmental impacts
within the DOE areas of the Laboratory for
Energy-Related Health Research (LEHR) at
the University of Califarnia, Davis under
the Comprehensive Environmental
Response, Compensation and Liability
Act (CERCLA). DOE  successfully
completed remaval actions at the DOE
areas of the LEHR, which significantly
reduced impacts to human health and
the environment. However, residual
contaminants remain at the ste at
concentrations that prevent unrestricted
use of some areas, or that have the
potential to impact groundwater quality
in the future. The selected remedies for
the affected DOE areas are:

» Land-use restrictions, including =
Soil Managerent Plan (SMP) and the
prohibition of residential usein selected
areas

+ Long-term groundwater monitoring

» Contingency remediation

The purpose of the review is to ensure
the CERCLA remedies remain protective
of human health and the enviranment
The review team will study site
reports, past and present monitoring
and inspection data, monitoring and
surveillance practices, and conduct
3 physical inspection of the site In
addition, interviews will be conducted
with stakeholders for comments and
concerns regarding remedy effectiveness

and administration of the site. The review
1 1

will begin in March 2020 and concludein
January 2021, A Five-Year Review report
will be prepared at the conclusion of the
review to document the findings and
share the results with the public. The
First Five-Year Review report, additional
LEHR documents, and other Information
Is avallable on the LM LEHR website at
httpe/ A Im.doegoviehr/Sites.aspx.

For more information please visit the
website or contact
Jeffrey Murl
LEHR Site Manager
DOE Legacy Management
720-830-43482
leffrey. Murl@im.doe.gov
or
Luke Carleo
Public Affairs Contractor
MNavarro Research & Enginesring
970-248-6292
Luke.Carleo@m.doe.gov

2136 715

Mailing address:

630 RADCLIFFE DRIVE
DAVIS, CA 95615

2. List Full Mame(s) of Registrant(s),
Residence Address, State, and Zip
CYNTHIA RAUB

530 RADCLIFFE DRIVE

DAVIS, CA 95615

4, Business Classification:

Individual

5. Beginning Date of Business: The
Registrant(s) commenced to transact
business under the fictitious business
name or names listed above om:
FEBRUARY 10,2020

| declare that all Information In
this statement Is true and correct”
(A registrant who declares as true
information which hear she knows to be
falseis guilty ofacrime.)

& Signature of Registrant(s):
CYNTHIA RAUB
2/12,3/19,2/26, 3/4

FICTITIOUS BUSINESS NAME
STATEMENT

Filed: February 10, 2020
FBN Mumber: 2020-0136
1. Fictitious Business Name(s)
CENARIOS PIZZA IN DAVIS
2. Street Address, City, State and Zip of
Princpal Place of Business in California.
Businessis located in Yolo County,
1300 ECOVELL BLVD #B
DAVIS, CA 95618
Mailing Address:
1532 HOBSOMN AVE.
WEST SACRAMENTO, CA 95505
3. List Full Name(s) of Registrantis),
Residence Address, State, and Zip
‘ONE STOP SHOPS LLC
1532 HOBSOMAVE.
WEST SACRAMENTO, CA 95605
4, Business Classification:
Limited Liability Company
5. Beginning Date of Business: The
Registrant(s) commenced to transact
business under the fictitious business
name or names listed above on

718

FEBRUARY 10, 2020

‘I declare that all information In
this statement is true and correct”
(A registrant who declares as true
informationwhich he or she knows to be
falseis guilty of acrime)

6. Signature of Registrant(s)

‘ONE STOP SHOPS LLC

MNADEEM CHAUDHARY, PRESIDENT
2/12,2/18, 2126, 3/4

FICTITIOUS BUSINESS NAME
STATEMENT

Filed: FEBRUARY 13,2020

FEMN MNumnber: F20200152

1. Fictitious Business Mame(s)
CHASQUILEARNING

2. Street Address, City, State and Zip of
Principal Place of Business in California
Business is located in Yolo County.

3633 CUBRE TERRACE

DAVIS, CA 95518

3. List Full Name(s) of Registrantis),
Residence Address, State, and Zip
GREGORY FRANCIS

(A registrant who declares as true
informationwhich he or she knows to be
falseis guilty of acrime.)

6. Signature of Registrant(s):
Kellie Gale

2/19,2/26,3/4, 3011

ICEOF PETITIONTO ADMINISTER
ESTATE OF

William J. Sprenger

CASENO. PB20-34
To all heirs, beneficiaries, creditors,
contingent creditors, and persons who
may otherwise be interested in the will
or estate, or both, of: William J. Sprenger
A PETITION FOR PROBATE has been
filed by: Lisa Immel in the Superior Court
of California, County of Yele
THE PETITION FOR PROBATE requests
that: Lisa Immel be appointed as
personal representative to administer the
estate of the decedent,
THE PETITION requests authority
to administer the estate under the
Independent Administration of Estates
Act (Thisauthoritywill allow the personal
representative to take many actions
without obtaining court approval. Before
taking certain very important actions,
however, the personal representative will
be required to give nofice to interested
persons unless they have waived notice
or consented to the propased action.)
The independent administration
authority will be granted unless an
interested person files an objection to
the petition and shows good cause why
the court should not grant the authority,
A HEARING on the petition will be
held on March &, 2020 at 9:00 am. in
Department 10 located at 1000 Main
Street, Woodland, CA 95695
IF YOU OBJECT fo the granting of
the petition, you should appear at the
hearing and state your objections or file
written abjections with the court before
the hearing. Your appearance may bein
persan ar by your attorney.

733

IF YOUARE A CREDITOR or a contingent
1 I

creditor of the decedent, you must file
your claim with the courtand mail acopy
o the personal representative appointed
by the court within the later of either
(1) four months from the date of first
issuance of letters to 3 general personal
representative, as defined in section 58(B)
of the California Probate Code, or (2) 60
days from the date of mailing or personal
delivery to you of a nofice under section
9052 of the California Probate Code.
Other California statutes and legal
authority may affect your rights as
a creditor. You may want to consult
with an attornay knowledgeable in
California law.

YOU MAY EXAMINE the file kept by the
court. If you are a person interested in
the estate, you may file with the court a
Request for Special Notice (form DE-154)
of the filing of an inventory and appraisal
of estate assets or of any petition or
account as provided in Probate Code
section 1250, ARequest for Special Notice
formis available from the court clerk.
Qiner

described school site. All bids shall be
made and presented only on the forms
presented by the Cwner. Bids shall be
recelved in the Office of the FACILITIES
& MAINTENACE DEPARTMENT located
at 1919 Sth Street, Davis, Cafifornfa
95616 and shall be opened and publicly
read aloud at the above stated time and
place Any bids received after the time
specified above or after any extensions
due to material changes shall bereturned
unopened.

PRE-BID CONFERENCE MTG
There will be a Pre-Bid Conference on
March 5, 2020 at 3:30pm. Attendees
will be required to sign in. During the
Pre-Bid Conference, the District’s Labor
Compliance Programand the state labor
law reguirements applicable to this
Praject will be discussed,

Miscellangous Information
The bid docurnents will be emalled to
each attendee of the Pre-Bid Conference,
Each Project Bid documents are viewable
separately at the District Web page using
the following link: httpsy/Asvw. djusd.
net/departments/facilities/capital
improvement under the Fadlities Link
tab.

Eachbidder shall bealicensed contractor
pursuant to the California Business and
Professions Code, and be

licensed to perform the work called for in
the contract documents. The successful
bidder must possess a valid and active
Class A General Engineering at time
of award of confract. The Contractor’s
California State License number shall be
clearly stated on the bidder’s proposal.

Subcontractors shall be licensed
pursuant to California law for the trades
necessary to petform the work called for
In the contract documents,

Each bid rmust strictly conform with and
beresponsive to the contract docurments
as defined in the General Conditions.

I

The DISTRICT reserves the right to
reject any or all bids or to waive any
imegularifies or informalities in any bids
ot in thebidding

Each bidder shall submit with his bid,
an the farm furnished with the contract
documents, a list of the designated
subcontractors on thisproject asrequired
by the Subletting and Subcontracting
Fair Practices Act, California Public
Contract Code sections 4100, et seq,

In accordance with California Public
Contract Code section 22300, the
DISTRICT will permit the substitution of
securities for any moneys withheld by the
DISTRICT to ensure performance under
the contract

Each bidder’s bid must be accompanied
by one of the following forms of bidder's
security: (1) cash; (2) a cashier's check
made payable to the DISTRICT; (3) a

LI L2 TR T W ZARLULIUL W L e
contract and shall bein the form set forth
in the contract documents, All bonds
(Bid, Performance, and Payment) must
be issued by a California admitted surety
as defined in California Code of Civil
Pracedure section 995,120,

Where applicable, bidders must meet the
requirements set forthin Public Contract
Code section 10115, et seq., Military
and Veterans Code section 999, et seq.,
and California Code of Regulations, Title
2, section 1896.60, et seq, regarding
Disabled Veteran Business Enterprise
("DWBE” Programs. Bidders may contact
the District for detfails regarding the
District’s DVBE participation goals and
requirements

Any request for substitutions pursuant
to Public Contracts Code section 3400
must be made on the form set forth in
the contract documents and Included
with the bid.

Mo telephone or facsimile machine will
be available to bidders on the DISTRICT
premises at any time.

It is each bidder's sole responsibility to
ensure its bid is timely delivered and
received at the location designated as
specified abaove Any bid received at the
designated location after the scheduled
closing time for receipt of bids shall be
returned to the bidder unopened

Davis Joint Unified School District
2/26,3/4 740

2013 CHRY 200

WIN# 1C3CCBBBXDNEEE3ST
CALICH 8IMVI5T

LIENSALE 03-16-20 8:00 AM
965 OLIVE DRIVE

DAVIS, CA 85616

2/26 741
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Notice of LEHR CERCLA Five-Year Review

The Department of Energy (DOE) Office of Legacy Management (LM) is conducting the
second Five-Year Review of the ongoing protectiveness of selected remedies for
environmental impacts within the DOE areas of the Laboratory for Energy-Related Health
Research {(LEHR) at the University of California, Davis under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA). DOE successfully
completed removal actions at the DOE areas of the LEHR, which significantly reduced
impacts to human health and the environment. However, residual contaminants remain
at the site at concentrations that prevent unrestricted use of some areas, or that have
the potential to impact groundwater quality in the future. The selected remedies for the
affected DOE areas are:

« Land-use restrictions, including a Soil Management Plan (SMP) and the prohibition
of residential use in selected areas

s Long-term groundwater monitoring

« Contingency remediation

The purpose of the review is to ensure the CERCLA remedies remain protective of human
health and the environment. The review team will study site reports, past and present
monitoring and inspection data, monitoring and surveillance practices, and conduct a
physical inspection of the site. In addition, interviews will be conducted with stakeholders
for comments and concerns regarding remedy effectiveness and administration of the
site. The review will begin in March 2020 and conclude in January 2021. A Five-Year
Review report will be prepared at the conclusion of the review to document the findings
and share the results with the public. The First Five-Year Review report, additional LEHR
documents, and other information is available on the LM LEHR website at

http://www.|lm.doe.gov/lehr/Sites.aspx.

For more information visit the website or contact:

Jeffrey Murl

LEHR Site Manager, DOE Legacy Management

(720) 880-4348 o Jeffrey.Murl@/m.doe.gov

or

Luke Carleo

Public Affairs Contractor, Navarro Research & Engineering
(970) 248-6292  Luke.Carleo@Im.doe.gov

Last Updated: 2/26/2020)

https:/Awww.Im.doe.gov/LEHR/Nctice_LEHR_CERCLA_FiveYearReview pdf

U.S. Department of Energy
June 2021

Second Five-Year Review for the LEHR Federal Facility
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Applicable or Relevant and Appropriate Requirements Review

The tables of applicable or relevant and appropriate requirements (ARARSs) in the Record of
Decision (ROD) for the U.S. Department of Energy (DOE) areas of the Laboratory for
Energy-Related Health Research (LEHR), which were reviewed during the First Five-Year
Review (DOE 2016b), were reviewed again for this Second Five-Year Review to determine if
any standards identified as ARARs have changed or if there are any newly promulgated
standards that might be ARARs. Unmodified tables from the ROD are included for reference.

e Table B-1 contains the chemical-specific ARARs.
e Table B-2 contains the location-specific ARARs.
o Table B-3 contains the action-specific ARARs.

Based on this review, no post-ROD ARARs or applicable newly promulgated standards were
identified. As identified in the First-Five Year Review, California promulgated a new maximum
contaminant level (MCL) for hexavalent chromium in 2014, as was expressed in the Safe
Drinking Water and Toxic Enforcement Act (California Health and Safety

Code 25249.5-25249.13) Title 22 California Code of Regulations Sections 64431-64445

(22 CCR 64431-64445). However, a California court invalidated this MCL in 2017 on
administrative grounds, and the affected ARAR is now consistent with the version cited in

the ROD.

In 2018, the State of California enacted the “Toxicity Criteria Rule” (California Code of
Regulations, Sections 68400.5, 69020-69022) which establishes toxicity criteria for human
health risk assessments, risk-based screening levels, and remediation goals approved after
September 4, 2018. Although DOE LM has referenced the toxicity criteria in DTSC’s Human
and Ecological Risk Office Note 10, which is required under the Toxicity Criteria Rule, in the
exposure and toxicity evaluations contained in Appendixes F and G of this report, DOE LM does
not consider the Toxicity Criteria Rule to be an ARAR, but DTSC disagrees with this position.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Page B-1
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Table B-1. Chemical-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility

designated beneficial uses. Groundwater shall not contain taste- or odor-producing
substances in concentrations that cause nuisance or adversely affect beneficial uses.?

Requirement/Authority Description Applicability Area ARAR Category
Federal
Groundwater beneath the Site is identified by the State of California as a
potential source of drinking water. Although there is no public water-
supply system at the Site, contaminants released to the soil at the DOE
Areas may migrate and impact the beneficial use of underlying
. . . . . Ra/Sr
groundwater; therefore, this requirement is relevant and appropriate. DSS 3
Safe Drinking Water Act (42 USC 300 and Establishes MCLs for drinking water in public water supply systems based on acceptable Unless otherwise noted, federal MCLs and background concentration DSS 4 Relevant and
40 CFR 141.11-16, 141.23-24, 141.50-51, and 141.61-62) health-based criteria. values were used by DOE as the reference standard for defining DW A—E Appropriate
acceptable residual concentrations of contaminants in soil where
Sl . : SWT
migration of these contaminants from soil to groundwater has occurred
or may occur. Those contaminants for which a state MCL or standard
was used as the reference standard are specifically identified in the text
of this Record of Decision and in this ARARs table.
While the Site is not subject to UMTRCA, long-term soil management Ra/Sr
Establishes cleanup criteria for uranium and thorium mill tailings, and properties may need to address Ra-226 in soil; therefore, the UMTRCA cleanup DSS 3
Uranium Mill Tailings Radiation Control Act (UMTRCA) contaminated with uranium and thorium mill tailings. Ra-226 cleanup standards are criteria are relevant and appropriate. All locations within the DOE Areas DSS 4 Relevant and
42 USC Chapter 88 (40 CFR 192.12(a) and 192.32(b)) established as 5 pCi/g above natural background to a depth of 15 cm and 15 pCi/g above were evaluated using a site-specific risk-based cleanup goal, which was DW A-E Appropriate
natural background for deeper soil. well below the UMTRCA cleanup criteria, and thus, the DOE Areas SWT
would comply with this regulation. EDP
OSWER Directive 9200.4-25 addresses the use of the soil cleanup criteria in 40 CFR 192 Ra/Sr
when setting remediation goals at CERCLA sites with radioactive contamination. In DSS 3
Use of Soil Cleanup Criteria for 40 CFR 192 as Remediation | particular, it clarifies the intent of 40 CFR 192 in setting remediation levels for subsurface DSS 4
Goals for CERCLA Sites (OSWER Directive 9200.4-25, soil. Subpart B of 40 CFR 192 contains two different soil standards: concentration criterion Same as above. To Be Considered
- . ! . o DW A-E
February 12, 1998) for surface soil of 5 pCi/g of radium-226, and the concentration criterion for subsurface of SWT
15 pCi/g of radium-226. The 15 pCi/g standard would be expected to achieve an actual
o . EDP
subsurface cleanup level of below 5 pCi/g in practice.
State and Local
Ra/Sr
I v Tests for identifying hazardous waste characteristics are set forth in these regulations. If a Applies to waste generated during well installation, groundwater DSS 3
Criteria for Identifying Hazardous Wastes T - . . A . AR . DSS 4 .
. chemical is either listed or tested and found hazardous, then remedial actions must comply | monitoring, future development, or maintenance activities involving Applicable
(CCR, Title 22, 66261. 21-33) . : ) . . ; ) DW A-E
with the applicable CCR Title 22 requirements. contaminated soil, groundwater, or other material. SWT
EDP
Ra/Sr
Porter-Cologne Water Quality Control Act (California Water | Establishes authority for state and regional water boards to determine site-specific waste DSS 3
Code, Div. 7 13000, et seq. and 23 CCR Chap. 15, discharge requirements and to regulate disposal of waste to land. Authorizes regional boards | Applies to all residual soil contamination. DSS 4 Applicable
2510-2559, 2580-2601) to protect existing and probable future beneficial uses of waters of the state. DW A-E
SWT
Describes water basins in the Central Valley Region, establishes beneficial uses of
groundwater and surface waters, establishes water-quality objectives and numerical . . . . Ra/Sr
. ; . . o Identifies groundwater beneath the Site as a potential source of drinking,
. . . standards, establishes implementation plans to meet water-quality objectives and protect . . . . e DSS 3
Central Valley Regional Water Quality Control Board Basin - ; . . L agricultural, and industrial supply. Water-quality objectives and .
beneficial uses, and incorporates statewide water-quality control plans and policies. The . . . O . DSS 4 Applicable
Plan, Chapter Il : - - . . - ) numerical standards apply to residual soil contamination in specific
substantive provisions of this plan dealing with the beneficial uses of water bodies and water- areas that mav impact the beneficial use of aroundwater in the future DW A-E
quality objectives identified in the Basin Plan are applicable to the cleanup. Under CERCLA, yimp 9 | SWT
the implementation requirements of this plan are not applicable.
Requires that groundwater not contain chemical constituents in concentrations that exceed
beneficial uses. At a minimum, groundwater designated for use as “MUN” shall not contain Ra/Sr
chemical constituents in excess of the MCLs specified in Title 22. To protect all beneficial DSS 3
Central Valley Regional Water Quality Control Board Basin | uses, the Regional Water Board may apply limits more stringent than the MCLs. Applies to areas where residual soil contamination may impact the .
e . . . e . DSS 4 Applicable
Plan, Chapter lll Groundwater shall be maintained free of toxic substances in concentrations that produce beneficial use of groundwater in the future. DW A—E
detrimental physiological response in human, plant, animal, or aquatic life associated with SWT
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Table B-1. Chemical-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility (continued)

Requirement/Authority Description Applicability Area ARAR Category
The “Policy for Investigation and Cleanup of Contaminated Sites” establishes and describes Ra/Sr
Policies and Procedures for Investigation, Cleanup and policy for investigation and remediation of contaminated sites. Also includes implementation DSS 3
Abatement of Discharges under Water Code Section 13304, |actions for setting groundwater and soil cleanup levels. Cleanup levels for soils should be Applies to areas where residual soil contamination may impact the DSS 4 Relevant and
State Water Resources Control Board Resolution No. 92-49 | equal to levels that would achieve background concentrations in groundwater unless such beneficial use of groundwater in the future. DW A—E Appropriate®
Paragraph Ill G levels are technically and economically infeasible to achieve. In such cases, soil cleanup
; . . o SWT
levels are such that groundwater will not exceed applicable groundwater quality objectives.
Requires that high-quality surface and groundwater be maintained to the maximum extent
possible. Degradation of waters will be allowed (or allowed to remain) only if it is consistent
- - ) Ra/Sr
. . C . .. | with the maximum benefit to the people of the state, does not unreasonably affect present
Statement of Policy with Respect to Maintaining High Quality - o . . : . . . N . DSS 3
. PR and anticipated beneficial uses, and does not result in water quality less than that prescribed | Applies to areas where residual soil contamination may impact the .
Waters in California, State Water Resources Control Board |, et : . . e - DSS 4 Applicable
h : ) - in CRWQCB and SWRCB policies, as defined by the substantive requirements. If beneficial use of groundwater in the future.
Resolution No. 68-16 (Anti-Degradation Policy) . . ; . DW A-E
degradation is allowed, the discharge must meet best practicable treatment or control, which
X X ; . . . . SWT
must prevent pollution or nuisance and result in the highest water quality consistent with
maximum benefit to the people of the state.
Applies in determining beneficial uses for water that may be affected by discharges of waste. Ra/Sr
SWRCB Resolution 88-63 applies to all sites that may be affected by discharges of waste to DSS 3
Sources of Drinking Water Policy, State Water Resources groundwater or surface water. The resolution specifies that, with certain exceptions, all Applies to areas where residual soil contamination may impact the DSS 4 Aoplicable
Control Board Resolution No. 88-63 groundwater and surface water have the beneficial use of municipal use or domestic supply. |beneficial use of groundwater in the future. DW A-E PP
Consequently, California primary MCLs are relevant and appropriate; however, the most SWT
stringent federal or state standard will be the ARAR.
. . Ra/Sr
- - . - . Applies where residual formaldehyde (DSS 3), mercury, and hexavalent
The Safe Drinking Water and Toxic Enforcement Act of 1986 Proposition .65 pI’Oth.ItS the discharge ofg S|gn|f|cant ampunt of a known .human carcinogen 1 oh -omium (Dry Wells A-E) and selenium (DSS 4) will remain in the soll DSS 3
e LS I or reproductive toxin into any source of drinking water. Title 22 CCR Section 12000 et seq. . . . DSS 4 .
(Proposition 65) Division 20 of the California Health and . . . : L - and have potential to impact groundwater. Also applies to all areas Applicable
lists chemicals subject to the discharge prohibition and regulatory levels, defining a : - g . DW A-E
Safety Code o . where radionuclides remain in the soil (Dry Wells A—E, Ra/Sr Treatment
significant amount for many of these chemicals. SWT
Systems, and SWT). EDP
Groundwater beneath the Site is identified by the State of California as a
Title 22 CCR Sections 64431-64445 provides primary MCLs that must be met by all public | potential source of drinking water. Although there is no public water Ra/Sr
The Safe Drinking Water and Toxic Enforcement Act drinking water systems to which they apply. MCLs are to be used as a reference for defining |supply system at the Site, contaminants released at the Site may impact DSS 3 Relevant and
(California Health & Safety Code 25249.5-25249.13) acceptable residual levels of site contaminants with potential to impact groundwater in areas |the beneficial use of underlying groundwater; therefore, this requirement DSS 4 Appropriate
Title 22 CCR, Sections 64431-64445 of the site where migration of contaminants from soil to groundwater has occurred or is relevant and appropriate for total chromium for which the California DW A-E pprop
may occur. MCL is more stringent that the federal MCL in areas where total SWT
chromium soil contamination may impact groundwater quality.
Ra/Sr
Requires that land-use covenants, restrictions, and conditions subject to which a propert DSS 3
California Civil Code section 1471, and Health and Safety 9 . L ’ - ) property Applies to any areas where residual contamination requires the DSS 4 .
. and relevant portions shall be improved, held, used, occupied, leased, sold, hypothecated, L Applicable
Code section 252221 . D . restriction of land use. DW A-E
encumbered, and/or conveyed be followed. Runs with the land and Civil Code section 1471. SWT
EDP
Establishes waste and siting classification systems and minimum waste-management
. I - . standards for discharges of waste to land for treatment, storage, or disposal. Engineered . . . . Ra/Sr
Title 27 CCR, Division 2, Subdivision 1, Section 20080 . . A . ; ’ : Applies to waste generated during well installation, groundwater DSS 3
. o alternatives that are consistent with Title 27 and Title 23 CCR performance goals may be o . AT . .
et seq. and Title 23 CCR, Division 3, Chapter 15, . ) . . . - monitoring, future development, or maintenance activities involving DSS 4 Applicable
. considered. Establishes corrective action requirements for responding to leaks and other . ; )
Section 2510 et seq. : . . . contaminated soil, groundwater, or other material. DW A-E
unauthorized discharges. Applies to all discharges of waste to land for treatment, storage, or SWT
disposal that may affect water quality.
Ra/Sr
Requires that hazardous waste be discharged to Class | waste-management units that meet | Applies to waste generated during well installation, groundwater 822 2
Title 23 CCR, Sections 2520 and 2521 certain design and monitoring standards. Applies to discharges of hazardous waste to land | monitoring, future development, or maintenance activities involving DW A—E Applicable
for treatment, storage, and disposal. contaminated soil, groundwater, or other material. SWT
EDP
Ra/Sr
Requires that designated waste be discharged to Class | or Class Il waste-management Applies to waste generated during well installation, groundwater ngi
Title 27 CCR, Sections 20200 (c) and 20210 units. Applies to discharges of designated waste (nonhazardous waste that could cause monitoring, future development, or maintenance activities involving DW A—E Applicable
degradation of surface or groundwater) to land for treatment, storage, or disposal. contaminated soil, groundwater, or other material. SWT
EDP
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Table B-1. Chemical-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility (continued)

Requirement/Authority Description Applicability Area ARAR Category
Ra/Sr
. . . e . . Applies to waste generated during well installation, groundwater DSS 3
Title 27 CCR, Section 20230 ReQU|res that !nert waste does not need to be discharged at.cIaSS|f|ed units. Applies to monitoring, future development, or maintenance activities involving DSS 4 Applicable
discharges of inert waste to land for treatment, storage, or disposal. . ; )
contaminated soil, groundwater, or other material. DW A-E
SWT
Ra/Sr
Requires that nonhazardous solid waste be discharged to a classified waste-management Applies to waste generated during well installation, groundwater ng i
Title 27 CCR, Sections 20200 (c) and 20220 unit. Applies to discharges of nonhazardous solid waste to land for treatment, storage, monitoring, future development, or maintenance activities involving DW A—E Applicable
or disposal. contaminated soil, groundwater, or other material. SWT
EDP
Ra/Sr
Title 27 CCR, Section 20080 (g) and Title 23 CCR, Requires monitoring of land where discharges had ceased as of November 27, 1984. If water | Applies to all locations within the DOE Areas at the Site where residual DSS 3 .
. oo . ) . g . . . ; S ) ; DSS 4 Applicable
Section 2510 (g) quality is threatened, corrective action consistent with Title 27 and Title 23 is required. soil contamination may impact water quality. DW A—E
SWT
Ra/Sr
Title 27 CCR, Section 20385 and Title 23 CCR, Requires detection monitoring for all areas where waste has been discharged fo land in Applies to all locations within the DOE Areas at the Site where residual DSS 3 .
. order to determine the threat to water quality. Once a significant release has occurred, . e ) ; DSS 4 Applicable
Section 2550.1 . . . I . soil contamination may impact water quality.
evaluation or corrective action monitoring is required. DW A-E
SWT
Requires the establishment of a water-quality protection standard consisting of a list of DRS/SS:;
Title 27 CCR, Section 20390 and Title 23 CCR constituents of concern, concentration limits, compliance monitoring, and all monitoring Applies to all locations within the DOE Areas at the Site where residual .
. . . ) . . S . ; DSS 4 Applicable
Section 2550.2 points. Applies to all areas where waste has been discharged to land where groundwater is | soil contamination may impact water quality. DW A—E
threatened.
SWT
Requires the development of a list of constituents of concern, which includes all waste DRS/SS;
Title 27 CCR, Section 20395 and Title 23 CCR, constituents that are reasonably expected to be present in the soil from discharges to land Applies to all locations within the DOE Areas at the Site where residual .
. : ; . o ) ; DSS 4 Applicable
Section 2550.3 and could adversely affect water quality. Applies to all areas where waste has been soil contamination may impact water quality. DW A—E
discharged to land where groundwater is threatened. SWT
Concentration limits must be established for groundwater, surface water, and the
unsaturated zone and must be based on background, must be equal to background, or, for Ra/Sr
Title 27 CCR, Section 20400 and Title 23 CCR, corrﬁctlt\)/;a actltons, mla}ty beé’_gretgter th;n backgrotuntq, nct)t tcr)] exlcegd t”he lower of the I Applies to all locations within the DOE Areas at the Site where residual ng 2 Aoplicabl
Section 2550.4 applicable water-quality objective or the concentration technologically or economically soil contamination may impact water quality pplicable
) achievable. Specific factors must be considered in setting cleanup standards above ’ DW A-E
background levels. If water quality is threatened, this section applies to setting soil cleanup SWT
levels for the total cleanup of discharges of waste to land.
Ra/Sr
Title 27 CCR, Section 20405 and Title 23 CCR, Requires identification of the point of compliance, hydraulically downgradient from the area | o e 14 4l locations within the DOE Areas at the Site where residual DSS 3 .
. where waste was discharged to land. Applies to all areas where waste has been discharged . . . ; DSS 4 Applicable
Section 2550.5 . soil contamination may impact water quality.
to land where groundwater is threatened. DW A-E
SWT
Ra/Sr
Title 27 CCR, Section 20410 and Title 23 CCR, Requires monitoring of all soil-cleaning activities for compliance with remedial action Applies to all locations within the DOE Areas at the Site where residual DSS 3 .
. A o . L ) - DSS 4 Applicable
Section 2550.6 objectives for three years from the date of achieving cleanup levels. soil contamination may impact water quality. DW A—E
SWT
Ra/Sr
Title 27 CCR, Section 20415 and Title 23 CCR, Requires general soil, surface water, and groundwater monitoring for all areas where waste | Applies to all locations within the DOE Areas at the Site where residual DSS 3 .
. ; . o . ; DSS 4 Applicable
Section 2550.7 has been discharged to land. soil contamination may impact water quality. DW A—E
SWT
Ra/Sr
Title 27 CCR, Section 20420 and Title 23 CCR, Requires detection monitoring to determine if a release has occurred in all areas where Applies to all locations within the DOE Areas at the Site where residual DSS 3 .
. . . . o . ; DSS 4 Applicable
Section 2550.8 waste has been discharged to land where groundwater is threatened. soil contamination may impact water quality. DW A—E
SWT
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Table B-1. Chemical-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility (continued)

Requirement/Authority Description Applicability Area ARAR Category
Ra/Sr
Title 27 CCR, Section 20425 and Title 23 CCR, Reqwre_s an_as§es§ment of the nature? and extent of th_e release, |r_10Iud|ng a determlnatlon of Applies to all locations within the DOE Areas at the Site where residual DSS3 .
. the spatial distribution and concentration of each constituent. Applies to sites at which ; e ) . DSS 4 Applicable
Section 2550.9 o o L . soil contamination may impact water quality.
monitoring results show statistically significant evidence of a release. DW A-E
SWT
Requires the implementation of corrective action measures that ensure that cleanup levels Ra/Sr
Title 27 CCR, Section 20430 and Title 23 CCR, aret acttwllevid_ thrFUQhOSUt the zonet anECtEdbby the.reléaa::a by removing thﬁ W.aStf cgntstltugnt Applies to all locations within the DOE Areas at the Site where residual ng i Relevant and
Section 2550.10 ortreating it In place. source conlrol may be required. AISo requires monitoring 1o determing | oy, o mination may impact water quality Appropriate
’ the effectiveness of the corrective actions. This section applies to all soil cleanup activities if ’ DW A-E
water quality is threatened. SWT
Ra/Sr
Provides criteria for identifying and handling hazardous waste. Regulations include soluble Applies to waste generated during well installation, groundwater ngi
Title 22 CCR Division 4.5, Section 66261.21-33 L ying 9 . - ey . monitoring, future development, or maintenance activities involving Applicable
threshold limit concentration and total threshold limit concentration analytical procedures. . ; : DW A-E
contaminated soil, groundwater, or other material. SWT
EDP
Ra/Sr
Applies to waste generated during well installation, groundwater DSS 3
California Health and Safety Code, Division 20, Chapter 6.5, PPUEs 9 g wel » grouncwater DSS 4 .
. Governs hazardous waste control. monitoring, future development, or maintenance activities involving Applicable
Section 25100 et seq. . ; . DW A-E
contaminated soil, groundwater, or other material. SWT
EDP
Ra/Sr
Defines land disposal restrictions establishing specific treatment standards of hazardous Applies to hazardous waste generated during well installation, 8222
Title 22 CCR, Section 66268 et seq. . P 9sp groundwater monitoring, future development, or maintenance activities Applicable
wastes prior to disposal to land. ; ) . X . DW A-E
involving contaminated soil, groundwater, or other material. SWT
EDP

Notes:

@ Two policies in Chapter IV of the Basin Plan explain how appropriate cleanup levels are determined: “Policy for Application of Water Quality Objectives” explains how the Regional Water Board applies numerical and narrative water-quality objectives to ensure the
reasonable protection of beneficial uses of water and how the Regional Water Board applies Resolution No. 68-16 to promote the maintenance of existing high-quality waters; “Policy for Investigation and Cleanup of Contaminated Sites” explains how cleanup levels are

established for soils and groundwater.

b CRWQCB disagrees with EPA regarding the characterization of this requirement as relevant and appropriate, but it accepts the ROD notwithstanding. CRWQCB considers the requirements to be applicable.

Abbreviations:

Comprehensive Environmental Response, Compensation, and Liability Act of 1980

CERCLA

CFR Code of Federal Regulations

CRWQCB California Regional Water Quality Control Board
DSS Domestic Septic System

DW A-E Dry Wells A—E

EDP Eastern Dog Pens

OSWER Office of Solid Waste and Emergency Response
pCi/g picocuries per gram

Ra/Sr Radium/Strontium Treatment System

SWRCB State Water Resources Control Board

SWT Southwest Trenches

UMTRCA Uranium Mill Tailings Radiation Control Act
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Table B-2. L ocation-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility

Requirement/Authority | Comments | Applicability Area ARAR Category
Federal
Facilities or practices shall not cause or contribute to the taking of any
endangered or threatened species of plants, fish, or wildlife [16 USC
§1538 (a) (1)]. Activities must be evaluated to determine their impact on . ' e - . . o Ra/Sr
> \ . o . . Applies to all field remediation activities, such as well installation and monitoring
. listed species and species proposed for listing and their habitat [16 . o : . . . DSS 3
Endangered Species Act of 1973 . o ) or maintenance activities that may impact listed species. No impacts of any .
; USC §1536(a)]. If jeopardy or adverse modification will result from any : i e . . DSS 4 Applicable
(16 USC § 1536; §1538, 50 CFR 402) . o L ! . endangered or threatened species of plants, fish, or wildlife are associated with
site activities, a determination will be made based on a consultation residual contamination DW A-E
with the USFWS regarding the need for mitigation measures or an ) SWT
incidental take statement (50 CFR § 402.14). Specific mitigation
measures will be identified and implemented per USFWS guidelines.
. . . . Ra/Sr
Requires action to preserve endangered species or threatened species. DSS 3
Fish and Wildlife Coordination Act Before any ground-disturbing activities are conducted in areas with Applies to all field remediation activities, such as well installation and monitoring .
. . ) . o : . . DSS 4 Applicable
(16 USC 661-666) potential for presence of such species, surveys will be conducted for or maintenance activities that may impact listed species. DW A—E
species of concern.
SWT
State and Local
. . . . . ) i - . . . Ra/Sr
California Endangered Species Act Requires action to preserve enda.n.g.ered species or threatened species. Appllgs to all field rgmfedlatlon actl\{ltles, suph as weII'lnstaIIa.tlon and monitoring DSS 3
SR Before any ground-disturbing activities are conducted in areas with or maintenance activities that may impact listed species. No impacts of any .
(California Fish and Game Code . . . ; . . . . DSS 4 Applicable
potential for presence of such species, surveys will be conducted for endangered or threatened species of plants, fish, or wildlife are associated with
§ 2050-2068 and 2080) . . L DW A-E
species of concern. residual contamination. SWT
Abbreviations:
CFR Code of Federal Regulations
DSS Domestic Septic System
DW A-E Dry Wells A-E
Ra/Sr Radium/Strontium Treatment System
SWT Southwest Trenches
USFWS U.S. Fish and Wildlife Service
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Table B-3. Action-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility

Requirement/Authority | Description | Applicability Area ARAR Category
Federal
Ra/Sr
Clean Water Act § 404 Establishes a national program to control the discharge of dredge or fill materials These requirements apply if site remediation activities (well installation and monitoring) cause turbid DSS 3
(33 USC 1344, 33 CFR 328 and |into “waters of the United States.” “Waters of the United States’ is defined to wator to gnter Srair 22 zr P ot Wotlands adacent fo Putah Crook 9 DSS 4 Applicable
40 CFR 230) include all tributaries of navigable waters and nearly all wetlands. 9 P / : DW A-E
SWT
Ra/Sr
Pretreatment Standards under Discharges of treated waste to sanitary sewers may be proposed and would be DSS 3
the Clean Water Act regulated under the pretreatment program of the UC Davis POTW. CRWQCB is Applies to all areas where discharges to sanitary sewer may occur as part of the monitoring activities. DSS 4 Applicable
a involved in oversight of the pretreatment program. —
40 CFR Part 403 involved i ight of th treat t DW A-E
SWT
Transportation of Hazardous | 4q g 5101-5127, and 49 CFR 172.3 and 172.200-700 et seq. regulate DRS/ssg
Material, 49 USC 5101-5127; S . ’ ) D et seq. regu Applies to any hazardous materials and wastes generated during well installation, well monitoring, or the .
transportation, including security, of hazardous material in intrastate, interstate, and . L ; DSS 4 Applicable
and 49 CFR 172.3 and 172.200- forei t th fo t ati f such material future development and maintenance activities transported off site. DW A—E
700 et seq. oreign commerce to ensure the safe transportation of such material. —
SWT
10 CFR 835 Occupational Provides for the protection of radiation workers at DOE facilities. Includes dose Applies to areas where residual radioactive contamination may be excavated. DF\;\?/AS_rE Aoplicable
Radiation Protection limits and requirements to reduce the dose to levels that are ALARA. SWT pp
Noise Control Act of 1972, as Construction and transportation equipment noise levels (e.g., portable air DRS/SSC;
amended by the Quiet compressors, medium and heavy trucks), process equipment noise levels, and Applies to all areas where noise may occur during the installation of monitoring wells and groundwater DSS 4 Aoplicable
Communities Act of 1978 noise levels at the property boundaries of the project are regulated under this act. |sampling. DW A—E PP
(40 CFR 204, 205, 211) State or local agencies typically enforce these levels.
SWT
Licensing Requirements for Land | Establishes requirements for radiation protection, access restrictions, future DF\;\?/A\SIE Relevant and
Disposal of Radioactive Waste |impacts, siting, drainage, final cover, buffer zones, groundwater monitoring, and Applies to all areas where radionuclides may remain at levels above natural background. SWT Aopropriate
(10 CFR 61) waste disposal requirements. EDP pprop
State and Local
Establishes requirements for the investigation, cleanup, and abatement of Ra/Sr
State Water Resources Control discharges. Among other requirements, dischargers must clean up and abate the DSS 3
Board Resolution No. 92-49 effects of discharges in a manner that promotes the attainment of either back Applies to all locations within the DOE Areas at the Site where residual soil contamination may impact DSS 4 Relevant and
e groundwater quality or the best water quality that is reasonable if background water | water quality. Appropriate?
(as amended April 21, 1994) . . C . DW A-E
quality cannot be restored. Requires the application of Title 23, CCR, SWT
Section 2550.4 requirements for cleanups.
Yolo-Solano Air Quality Ra/Sr
Management District Rules and . . L . . . Applies to all areas where dust emissions may be generated during well installation, monitoring, future DSS 3 .
. Establishes a permissible limit on visible dust emissions (Ringlemann Chart). - - ’ ’ DSS 4 Applicable
Regulations, Rule 2.3, development, or maintenance activities. DW A—E
Ringlemann Chart SWT
Ra/Sr
Prohibited Acts, California Health | Prevents discharge of pollutants into the air that will cause injury, detriment, Applies to all areas where dust emissions may be generated during well installation, monitoring, future ng i Aoplicable
and Safety Code § 41700 nuisance, or annoyance to any considerable number of persons or the public. development, or maintenance activities. DW A—E PP
SWT
Control .Of Radlpactlve Establishes state surveillance and control programs for activities that could lead to | Applies to well installation, monitoring, future development, or maintenance activities if radioactive Ra/Sr
Contamination in the . - . . o . . . . A : DSS 3
. v the introduction of radioactive materials into the environment. This statute materials are present at levels that could result in a significant release to the environment. If these .
Environment (California Health o ; : i : o3 . DSS 4 Applicable
and Safety Code specmcally. exempts DQE from stf'ate s_urveﬂlancg of the storage, packaging, conditions are encpur)t.ered, state survelllar_wce, monltorlng, or other con_trols may be required to ensure DW A—E
§ 114705, et Seq‘) transportation, and loading of radioactive materials. that there are no significant releases of radioactive materials to the environment. SWT
Applies to all actions that would leave radionuclides in place at levels above natural background and to
actions such as well installation, monitoring, future development, or maintenance activities, where low- Ra/Sr
Institutes and maintains a regulatory program for sources of ionizing radiation to level radioactive waste may be removed and disposed off-site. DSS 3
Radiation Control Law (California : L . Under Section 114985 of the California Health and Safety Code, the Radiation Control Law applies to
provide for compatibility with standards and regulatory programs of the federal . C o DSS 4 Relevant and
Health and Safety Code, . I ) ... | persons, defined to exclude DOE or any successor thereto, and federal government agencies licensed !
government and an integrated system within the state. Applicable unless activity is o ; DW A-E Appropriate
§ 114960, et seq.) overned by DOE statutory authorit by the U.S. Nuclear Regulatory Commission, under prime contract to DOE, or any successor thereto. SWT
9 y Y Y. Hence, the portions of the Radiation Control Law (California Health and Safety Code, § 114960, et seq.) EDP
addressing the management of low-level radioactive waste within California would be considered as
relevant and appropriate for offsite disposal of low-level radioactive waste.
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Table B-3. Action-Specific Requirements for the Selected Remedy for the DOE Areas for the LEHR Federal Facility (continued)

Requirement/Authority Description Applicability Area ARAR Category
Ra/Sr
State Department of Health Presents regulations of the Department of Health Services pertaining to radiation, Applies to all areas where radionuclides mav remain at levels above natural backaround. Also apolies to DSS 3
Service Radiation Regulations such as standards for protection against radiation, low-level radioactive waste l?p h L di I'g b | back L:j b 9 : dd PP I DSS 4 Relevant and
(17 CCR, Chapter 5, disposal, and transportation regulations. Applicable unless activity is governed by all areas where Was.te containing radionuclides a ove natura ackground may be generated during we DW A-E Appropriate
. - installation, monitoring, future development, or maintenance activities.
Subchapter 4 § 30100, et seq.) | DOE statutory authority or regulation. SWT
EDP
Ra/Sr
Executive Order D-62-02 by the | Restricts the disposal of decommissioned waste in Class lll landfills and Aoplies to all areas where waste containing radionuclides above backaround mav be generated durin ngi
Governor of the State of unclassified waste management units, as described in 27 CCR, Sections 20260 ppil . L g . Kar y 9 9 To Be Considered
California and 20230. well installation, monitoring, future development, or maintenance activities. DW A-E
SWT
EDP
The Toxic Injection Well Control Act of 1985 prohibits underground injection of DRS/SS;
The Toxic Injection Well Control |hazardous waste. Hazardous waste is defined as any waste specified as Applies where hazardous waste may be generated during well installation, monitoring, future DSS 4
Act of 1985, California Health hazardous waste or extremely hazardous waste, as defined in Chapter 6.5, development. or maintenance activit)i,es ’ ’ DW A—E Applicable
and Safety Code 25159.10 “Hazardous Waste Control,” of the California Health and Safety Code, and any P ’ ' SWT
waste mixture formed by mixing any waste or substance with a hazardous waste. EDP
Ra/Sr
DSS 3
Title 22 CCR, 66262 et seq Presents standards applicable to generators of hazardous waste, including waste | Applies where hazardous waste may be generated during well installation, monitoring, future DSS 4 Applicable
’ ’ characterization, manifest, and transportation requirements. development, or maintenance activities. DW A-E
SWT
EPD
Ra/Sr
Title 22 CCR, Division 4.5, DSS 3
g;??gf;(f))(’f)z(:ljo?z), ), ()(1) Provides requirements for land-use covenants. Applies to all areas where residual contamination requires additional controls based on land use. DI?NsifE Applicable
and (2) SWT
EDP
Ra/Sr
Title 27, CCR, Section 20090(d) |Requires that remedial actions intended to contain wastes at the place of release DSS 3
and Title 23 CCR, shall implement applicable provisions of Title 27 Division 2 and Title 23 Chapter 15, | Applies to all areas where residual contamination requires remediation or monitoring. DSS 4 Applicable
Section 2511(d) to the extent feasible. DW A-E
SWT
Ra/Sr
Title 27 CCR. Sections Groundwater monitoring shall continue until such time as the wastes in the soil no Groundwater beneath and downgradient of each closed unit shall be monitored until DOE demonstrates DSS 3
20950(5)(1) a,nd (@)(2)(A)2 longer constitute a potential threat to water quality and the regulatory agencies concur that the waste in that unit no longer poses a threat to groundwater DSS 4 Applicable
' quality. DOE can evaluate if the wastes no longer threaten water quality in its first five-year review. DW A-E
SWT

Notes:

a CRWQCB disagrees with EPA regarding the characterization of this requirement as relevant and appropriate, but it accepts the ROD notwithstanding. CRWQCB considers the requirements to be applicable.
The California Environmental Quality Act was listed as an ARAR in the Feasibility Study, but it has been determined as functionally addressed by the CERCLA process, and therefore, it is not required to be listed as a separate ARAR.

Abbreviations:

ALARA As low as reasonably achievable POTW publicly owned treatment works
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980 Ra/Sr Radium/Strontium Treatment System
CEQA California Environmental Quality Act SWT Southwest Trenches

CFR Code of Federal Regulations UC Davis University of California, Davis

DOE U.S. Department of Energy

DSS Domestic Septic System

DW A-E Dry Wells A-E

EDPs Eastern Dog Pens
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C1.0 Groundwater Monitoring Data Analysis

Groundwater monitoring data for the U.S. Department of Energy (DOE) Areas of the Laboratory
for Energy-Related Health Research (LEHR) were evaluated to determine the appropriate sample
collection frequencies for the subsequent 5 years as part of this Five-Year Review. The results of
this evaluation and the proposed sample collection plan for the following 5 years are

presented below.

The DOE groundwater monitoring program was initiated in 2011 and followed the sampling
protocol outlined in the Remedial Design/Remedial Action Work Plan for the Former Laboratory
for Energy-Related Health Research Federal Facility, University of California, Davis

(DOE 2010) (RD/RAWP). On the basis of these results, the sampling program was refined and
the 2012-2013 annual sampling program was developed and approved by the regulatory
agencies (Weiss 2013a). Based on recommendations for sampling frequency reductions
presented in the First Five-Year Review (DOE 2016), several well-specific constituents sampled
in the 20162020 (Reporting Period) were placed on biennial frequency and sampled in 2016,
2018, and 2020, while other well-specific constituents were sampled more frequently

(e.g., annually or quarterly). Sampling program summaries for this Reporting Period including
DOE Areas monitored, analytes sampled, and collection frequencies are included as

Attachment C-1.

C1.1 Monitoring Decision Process

This Five-Year Review monitoring frequency evaluation includes the following:

e Performing statistical trend tests of valid monitoring data collected from 2011 through 2020
at the 1% significance level (applicable for n > 5 [Gilbert 1987, Table A18])

e Performing statistical trend tests of valid monitoring data collected annually from 2016
through 2020 at the 5% significance level (applicable for n > 4 [Gilbert 1987, Table A18])

e  Generating time-series plots for all wells, and conducting a visual trend evaluation

o Comparing the data to the established site background concentration if the well-specific
baseline concentration was below background; otherwise, comparing the data to the
established well-specific baseline values (Weiss 2014)

e  Comparing the data to appropriate numerical enforceable or recommended screening values
(see Section C1.1.2)

e Processing the results of the trend tests and data comparisons according to the established
monitoring frequency decision tree (Figure C-1)

e Developing recommendations for sampling frequencies for the next reporting period
(i.e., 2021-2025)

Statistical trend tests were conducted using the Mann Kendall test in accordance with the
U.S. Environmental Protection Agency (EPA) guidance Data Quality Assessment: Statistical
Methods for Practitioners (EPA 2006).

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Page C-1



Generate time-series plots and conduct trend
tests for all well-specific constituents (WSCs)?
data for five-year review period

Do plots
and trend test
results indicate

a trend
?

YES

Increasing

trend?
?

NO

Was WSC
above criterion®in
recent years

?

Is WSC

currently above

criterion®®
?

NO

Is
WSC baseline
below water quality
criterion® or at/below
background?

Quarterly
monitoring’

YES
Reduce o \
monitoring Maintain current
frequency frequency

Notes:
a. Inclusive of constituents of concern (COCs), monitoring-only constituents (MOCs), and new well constituents (NWCs).
b. Longer periods may be used if needed to provide sufficient data for trend testing.
c. Maximum Contaminant Level (MCL) or other criterion for constituents without an MCL.
d. The following may be conducted to confirm the WSC is above the criterion and/or the trend is increasing:
Data uncertainty evaluation
Resampling
Reevaluation of background (which may include sampling background wells)
e. Criterion is background if baseline is below background; otherwise criterion is baseline. Background and baseline were

established in 2012 (Weiss 2014).
f. If quarterly monitoring confirms increasing trend above criterion, evaluate remedial technologies; if not resume monitoring at

previous frequency.

Figure C-1. Monitoring Frequency Decision Tree
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C1.1.1 Outlier Screening

Review of the time-series plots generated for this evaluation indicated the presence of
high-concentration outlier data for zinc in well UCD1-023; uranium-238 in well UCD1-068;
aluminum, gross beta radioactivity (gross beta), iron, and manganese in well UCD1-069; gross
beta, uranium-238, and zinc in well UCD1-070; gross beta, manganese, molybdenum, and
uranium-238 in well UCD1-071; and aluminum and uranium-238 in well UCD1-072
(Attachment C-2). The suspect well-specific constituent data were tested for outliers. If testing
confirmed that a suspect sample result was an outlier, it was removed before conducting the
monitoring frequency decision process (Figure C-1).

Sample results for the listed well-specific constituents were tested for outliers using Dixon’s
outlier test according to EPA’s guidance (EPA 2006). The outlier test results indicated outliers
at the 1%, 5%, and 10% significance levels for zinc in well UCD1-023; uranium-238 in

well UCD1-068; aluminum, iron, and manganese in well UCD1-069; uranium-238 and zinc in
well UCD1-070; manganese and molybdenum in well UCD1-071; and aluminum in well
UCDI1-072. With the outliers removed, tests were again conducted for these well-specific
constituents and no results indicated an outlier at the 1% significance level. All of the
well-specific constituents that tested positive for outliers have their baseline conditions
established on these outliers, with the exception of zinc in wells UCD1-023 and UCD1-070, and
uranium-238 in wells UCD1-068 and UCD1-070. The outliers are annotated in the time-series
plots (Attachment C-2) and were removed before conducting the monitoring frequency
decision process.

Baseline conditions were established for well-specific constituents as the maximum
concentration from the sampling conducted in 2011 and 2012 (Weiss 2014). The outlier test
results indicate that established baseline is incorrect for aluminum, iron, and manganese in

well UCD1-069; manganese and molybdenum in well UCD1-071; and aluminum in

well UCD1-072. Baseline conditions for these well-specific constituents were updated using the
second highest concentration from the sampling conducted in 2011 and 2012 (Table C-1). Since
the outliers are all from the same sampling event, the outlier results are likely an artifact of
failing to filter the samples prior to acid preservation.

Table C-1. Well-Specific Constituents Baseline Corrections

Monitoring Constituent Established Baseline Corrected Baseline
Well (Hg/L) (Hg/L)

Constituents of Concern
ucD1-071 Molybdenum 3.29 1.54
Monitoring-Only Constituents
uCD1-069 Aluminum 1080 4.05
UCD1-072 Aluminum 207 39.9
New Well Constituents
UCD1-069 Iron 1620 47
UCD1-069 Manganese 34 1
UCD1-071 Manganese 48.7 6.34

Abbreviation:
Mg/L = micrograms per liter
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C1.1.2 Sampling Frequency Decision Tree

The process used to determine the future sampling frequency as developed in the RD/RAWP and
modified in the First Five-Year Review (DOE 2016) is shown in Figure C-1. The water-quality
criteria used in the decision tree consists of the primary maximum contaminant level (MCL) or, if
none established, either the secondary MCL, maximum contaminant level goal (MCLQG),
California Notification Level (SWRCB 2020), or EPA Regional Screening Level for tap water
(EPA 2020).

C1.1.3 Results

Results of the future sampling frequency analysis are discussed below and presented in two tables
each for constituents of concern (COCs) (Tables C-2 and C-3), monitoring-only constituents
(MOCs) (Tables C-4 and C-5), and new well constituents (NWCs) (Tables C-6 and C-7). The first
of each pair of tables contains results for annually monitored constituents because they received
trend tests for both the 2011-2020 and the Reporting Period data, while biennially monitored
constituents (second table) were tested for trends using the 2011-2020 dataset. Plots of
time-series data for each well-specific constituent are provided in Attachment C-2 with subsection
headings indicating which table contains their visual trend summary. Well-specific constituent
plots appear in Attachment C-2 in the order that they appear in the tables. Mann Kendall trend test
results are provided in Attachment C-3 with the same headings and order as the plots.
Comparisons of baseline concentrations with background and water-quality criteria are presented
in Attachment C-4. Based on this evaluation, a proposed monitoring plan for 2021 through 2025
(the next Five-Year Review period) was developed (Table C-8).

C1.2 DOE Constituents of Concern (COCs) Analysis

The Five-Year Review COCs data and trend analyses are summarized in Tables C-2 and C-3.
The RD/RAWP (DOE 2010) specifies which COCs are to be monitored in each well, with a total
of 31 well-specific COCs identified. Of these, 9 well-specific COCs were monitored annually
and 22 well-specific COCs were monitored biennially during the Reporting Period. Annually and
biennially monitored COCs were evaluated separately as discussed below.

C1.2.1 Well-Specific COCs Monitored Annually During Recent 5 Years

Trend analyses and comparisons of data to applicable criteria were performed for each
well-specific COC to determine if a significant increase in concentration has occurred
(Table C-2).

C1.2.1.1 Baseline Above Background

Monitoring data for well-specific COCs having baseline concentrations above background were
compared to baseline. As shown in Table C-2, chromium and hexavalent chromium in

well UCD1-071 had increasing trends above baseline during the Reporting Period and their
proposed sample collection frequency was increased to quarterly for 1 year (Figure C-1). Based
on visual evaluation of the graphed data, a slight increasing trend above baseline was identified
for nitrate in well UCD1-072 during the Reporting Period, but the trend test did not indicate an
increasing trend. The proposed monitoring frequency was maintained at annual for nitrate in well
UCDI1-072 but will be increased to quarterly if the increasing trend continues.
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Table C-2. Trend Test Results, Data Comparisons, and Proposed Monitoring Frequencies for COCs Currently Monitored Annually

Trend Analysis .
Mann Kendall Visual Test Baseline Proposed
Monitoring Constituent 1? t Result Ru It 5-Year Comparison Below WQC Mon‘i)torin
Well est Resu esu of Results to Criteria® or F g
2011- 2016- 2011- 2016- Background?® requency
2020 2020 2020 2020
Criterion is baseline (baseline above background)
UCD1-021 Nitrate as N Inctrriizlng No trend® No trendd No trend¢ All at or above baseline No Annual
UCD1-023 |Carbon-14 No trend® | No trend® lmt:::ﬁj:,ng No trend? 11 of 12 above baseline Yes Annual
UCD1-068 Selenium Increasing No trend® Increasing No trend¢ 11 of 14 above baseline Yes Annual
trend trend
uUCD1-070 Carbon-14 No trend® Decreasing No trend? Decreasing 10 of 15 above baseline Yes Annual
trend trend
uCD1-071 Chromium No trend® Increasing No trend¢ Increasing 3 of 5 above baseline No Quarterly®
trend trend
uCD1-071 Chromium (hexavalent) Increasing | Increasing | Increasing | Increasing 6 of 8 above baseline No Quarterly®
trend trend trend trend
uCD1-072 Nitrate as N No trend® | Notrend ¢ | No trend? No trend® 1 of 5 above baseline No Annual
Criterion is background (baseline at or below background or not detected)
UCD1-021 Radium-226 NAT NAf No trend¢ No trend? | None above background Yes Biennial
UCD1-069 Nitrate as N No trend® Degrr::glng No trend? Det(; reene:jsdlng None above background Yes Biennial

Notes:

@ Monitoring results from 2016 through 2020 compared to baseline when baseline is above background, otherwise monitoring results compared to background.

b "No" indicates that baseline level is either below the WQC or, if above the WQC, is at or below the background level. WQC is primary
MCL or, if none established, either the secondary MCL, California Notification Level, or EPA Regional Screening Level; see Attachment C-4.

¢ Insufficient evidence to identify a significant trend at 1% significance level when testing 2011-2020 data (DOE 2010); 5% significance level when testing 2016—2020
data (DOE 2016).

d Time-series plots were prepared and inspected for visual evidence of trends.

¢ Analyte will be monitored quarterly for 1 year. If quarterly monitoring confirms increasing trend significantly above baseline, remedial technologies will be
evaluated; if not, annual monitoring will be resumed.

f Analyte not detected with sufficient frequently to provide reliable trend test result; detected in fewer than half of samples.

Abbreviations:
NA = not applicable; reason noted
WQC = water-quality criteria



The proposed monitoring frequency was unchanged for four well-specific COCs that had no
increasing trends but had sample results above baseline.

C1.2.1.2 Baseline at or Below Background or Not Detected

Monitoring data for well-specific COCs having baseline concentrations at or below background
(or not detected) were compared to background. As shown in Table C-2, the proposed monitoring
frequency was reduced to biennial for both well-specific COCs based on no increasing trends and
no results above background during the Reporting Period.

C1.2.2 Well-Specific COCs Monitored Biennially During Recent S Years
C1.2.2.1 Baseline Above Background

Comparisons of data to baseline were performed for each biennially monitored well-specific COC
with baseline above background. As shown in Table C-3, the proposed monitoring frequency was
unchanged for mercury in UCD1-071, which had no increasing trend but had sample results
above baseline. The proposed monitoring frequency was reduced to quinquennial (once every

5 years) for mercury in UCD1-054 based on no increasing trend for the 2011-2020 sample
results, no results above baseline during the Reporting Period, and baseline below the MCL.

C1.2.2.2 Baseline at or Below Background or Not Detected

Monitoring data for biennially monitored well-specific COCs having baseline concentrations at
or below background (or not detected) were compared to background. As shown in Table C-3,
the proposed monitoring frequency was unchanged for radium-226 in well UCD1-068 because
some sample results were above background during the Reporting Period, but there was no
increasing trend for the 2011-2020 sample results. Although formaldehyde in well UCD1-069
was not detected during the Reporting Period, the proposed monitoring frequency was
unchanged because formaldehyde background is zero and detection limits are, by definition,
greater than zero, making the comparison indeterminate. The proposed monitoring frequency
was reduced to quinquennial for 18 well-specific COCs based on no increasing trend for the
2011-2020 sample results and no results above background during the Reporting Period.
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Table C-3. Decision Process Results for DOE COCs Monitored Biennially
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2011-2020 Trend Analysis

1-D 98eq

Hori Mann Kendall . Baseline Proposed
Monitoring Constituent Test Result Visual Test 5-Year Compar_lso_n of Below WQC Monitoring
Well L INEs Results to Criteria® or
(1% Significance Result Background?® Frequency
Level)
Criterion is baseline (baseline above background)
UCD1-054 Mercury NA® No trend¢ None above baseline Yes Quinquennial?
UCD1-071 Mercury NA® No trend¢ 2 of 5 above baseline Yes Biennial
Criterion is background (baseline at or below background or not detected)

uCD1-021 Carbon-14 NAF NAf None above background Yes Quinquennial
UCD1-023 Nitrate as N No trend® No trend¢ None above background Yes Quinquennial
UCD1-054 |Cesium-137 NAF NAf None above background Yes Quinquennial
UCD1-054 Chromium No trend® No trend¢ None above background Yes Quinquennial
UCD1-054 Chromium (hexavalent) No trend® No trend None above background Yes Quinquennial
UCD1-054 Molybdenum No trend® No trend None above background Yes Quinquennial
UCD1-054 |Silver NAf NAT None above background Yes Quinquennial
UCD1-054 Strontium-90 NAf NAT None above background Yes Quinquennial
UCD1-068 Carbon-14 NA® No trend¢ None above background Yes Quinquennial
UCD1-068 Nitrate as N Increasing trend No trend¢ None above background Yes Quinquennial
UCD1-068 Radium-226 NA® No trend¢ 2 of 6 above background Yes Biennial
UCD1-069 Formaldehyde NA® NA® Indeterminate” No Biennial
UCD1-069 Molybdenum Decreasing trend | Decreasing trend? None above background Yes Quinquennial
UCD1-070 Nitrate as N Decreasing trend No trend¢ None above background Yes Quinquennial
UCD1-071 Cesium-137 NAF NAf None above background Yes Quinquennial
uCD1-071 Molybdenum Decreasing trend | Decreasing trend None above background Yes Quinquennial
UCD1-071 Silver NAF NAf None above background Yes Quinquennial
uUCD1-071 Strontium-90 NAf NAT None above background Yes Quinquennial
uCD1-072 Carbon-14 NAf NAT None above background Yes Quinquennial
uCD1-072 Radium-226 No trend® No trend None above background Yes Quinquennial
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Table C-3. Decision Process Results for DOE COCs Monitored Biennially (continued)

Notes:

@ Monitoring results from 2016 through 2020 compared to baseline when baseline is above background, otherwise monitoring results compared to background.
b WQC is primary MCL or, if none established, either the secondary MCL, California Notification Level, or EPA Regional Screening Level; see Attachment C-4.
¢ Insufficient evidence to identify a significant trend at 1% significance level when testing 2011-2020 data (DOE 2010).

d Time-series plots were prepared and inspected for visual evidence of trends.

¢ Analyte not detected with sufficient frequently to provide reliable trend test result; detected in fewer than half of samples.

f Analyte not detected in samples collected from well; trend test is not applicable.

9 Once every 5 years.

h Comparison indeterminant due to detection limits above criteria.

Abbreviations:
NA = not applicable; reason noted
WQC = water-quality criteria



C1.3 DOE Monitoring-Only Constituents (MOCs) Analysis

Three well-specific MOCs have baseline concentrations above background, and 14 well-specific
MOC:s have baseline concentrations below or the same as background.

C1.3.1 MOC:s Currently Monitored Annually

All four annually monitored well-specific MOCs have baseline concentrations at or below
background (or not detected) and were compared to background (Table C-4). None of these four
MOC:s had detectable increasing concentration trends. Although chlordane in well UCD1-013
was not detected during the Reporting Period, the proposed monitoring frequency was
unchanged because the detection limit was above background (zero), making the comparison
indeterminant. The proposed monitoring frequency will remain annual for dieldrin in

well UCD1-013 because dieldrin was detected in one sample during the Reporting Period. The
proposed monitoring frequency will remain annual for chromium in well UCD1-068 and
aluminum in well UCD1-069 because most of their sample results were slightly above
background during the Reporting Period.

C1.3.2 MOC:s Currently Monitored Biennially

Trend analyses performed on the 2011-2020 data showed no increasing concentration trends
for all three biennially monitored well-specific MOCs having baseline above-background
(Table C-5). These three MOCs had concentrations consistently at or below their comparison
criteria (baseline) during the Reporting Period, and their baseline is below water-quality criteria
or background, resulting in a proposed monitoring frequency reduction to quinquennial.

The 10 biennially monitored well-specific MOCs that have baseline concentrations at or below
background (or not detected) were compared to background (Table C-5). None of these

10 MOCs had detectable increasing concentration trends for the 2011-2020 sample results. The
proposed monitoring frequency will remain biennial for aluminum in wells UCD1-021 and
UCD1-068, and mercury in well UCD1-023 because some of their sample results were above
background during the Reporting Period. The proposed monitoring frequency was reduced to
quinquennial for seven MOCs that had concentrations consistently at or below background
throughout the Reporting Period and baseline below background or water-quality criteria.
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Table C-4. Trend Test Results, Data Comparisons, and Proposed Monitoring Frequencies for MOCs Currently Monitored Annually
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Trend Analysis 5-Year Baseline Probosed
Monitoring Constituent Mann Kendall Visual Test Comparison | Below WQC Moni':orin
Well Test Result Result of Results to or g
Criteria® Back d?b Frequency
2011-2020 | 2016—2020 | 2011-2020 | 2016-2020 riteria ackground:
Criterion is background (baseline at or below background or not detected)
UCD1-013 | Chlordane NAf NAf NAf NAf Indeterminate? No Annual
UCD1-013 | Dieldrin NA® NA® NA® NA® 10f 6 above No Annual
background
UCD1-068 | Chromium No trend® No trend® No trendd No trend? 5 of 7 above Yes Annual
background
UCD1-069 Aluminum No trend® No trend® No trendd No trend® 4 of 5 above Yes Annual
background
Notes:

a Monitoring results from 2016 through 2020 compared to background.

b WQC is primary MCL or, if none established, either the secondary MCL, California Notification Level, or EPA Regional Screening Level; see Attachment C-4.

¢ Insufficient evidence to identify a significant trend at 1% significance level when testing 2011-2020 data (DOE 2010); 5% significance level when testing 2016-2020
data (DOE 2016).

4 Time-series plots were prepared and inspected for visual evidence of trends.

¢ Analyte not detected with sufficient frequently to provide reliable trend test result; less frequent than annual during recent 5 years or analyte detected in fewer
than half of all-years samples.

f Analyte not detected in samples collected from well; trend test is not applicable.

9 Comparison indeterminant due to detection limits above criteria. Maintain current monitoring frequency and obtain detection limits below criteria when feasible.

Abbreviations:
NA = not applicable; reason noted
WQC = water-quality criteria
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Table C-5. Trend Test Results, Data Comparisons, and Proposed Monitoring Frequencies for MOCs Currently Monitored Biennially
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2011-2020 Trend Analysis .
Mann Kendall Baseline Proposed

Monitoring . ann Renaa ) 5-Year Comparison of Below WQC POS¢

Constituent Test Result Visual Test i o Monitoring
Well it Results to Criteria or
(1% Significance Result Background?® Frequency
Level)
Criterion is baseline (baseline above background)
UCD1-070 |Zinc No trend® No trendd None above baseline Yes Quinquennial
UCD1-071 Aluminum No trend® No trendd None above baseline Yes Quinquennial?
UCD1-072 [Aluminum No trend® No trendd None above baseline Yes Quinquennial
Criterion is background (baseline at or below background or not detected)

UCD1-021 Aluminum NA® No trend¢ 2 of 4 above background Yes Biennial
UCD1-021 Americium-241 NAf NAf None above background Yes Quinquennial

UCD1-023 | Mercury NA® NA® 2 of 4 above background Yes Biennial
UCD1-023 |Zinc No trend® No trend¢ None above background Yes Quinquennial

UCD1-068 | Aluminum No trend® No trend¢ 3 of 5 above background Yes Biennial
UCD1-068 | Americium-241 NAf NAf None above background Yes Quinquennial
UCD1-068 | Nickel No trend® No trend¢ None above background Yes Quinquennial
UCD1-069 |Silver NAf NAf None above background Yes Quinquennial
UCD1-070 | Mercury NAf NAf None above background Yes Quinquennial
UCD1-072 | Americium-241 NAf NAf None above background Yes Quinquennial

Notes:

@ Monitoring results from 2016 through 2020 compared to baseline when baseline is above background, otherwise monitoring results compared to background.

b "No" indicates that baseline level is either below the WQC or, if above the WQC, is at or below the background level. WQC is primary MCL or, if none established,
either the secondary MCL, California Notification Level, or EPA Regional Screening Level; see Attachment C-4.

¢ Insufficient evidence to identify a significant trend at 1% significance level (DOE 2010).

d Time-series plots were prepared and inspected for visual evidence of trends.

¢ Analyte not detected with sufficient frequently to provide reliable trend test result; analyte detected in fewer than half of samples.

f Analyte not detected in samples collected from well; trend test is not applicable.

9 Once every 5 years.

h Comparison indeterminant due to detection limits above criteria. Maintain current monitoring frequency and obtain detection limits below criteria when feasible.

Abbreviations:
NA = not applicable; reason noted
WQC = water-quality criteria



C1.4 DOE New Well Constituents (NWCs) Analysis

As shown in Tables C-6 and C-7, the baseline concentrations for 21 well-specific NWCs were
above background and three well-specific NWCs have baseline concentrations below or the same
as background (or not detected).

C1.4.1 NWCs Currently Monitored Annually

Trend analyses showed no increasing concentration trends for nine of the 11 annually monitored
well-specific NWCs having baseline above background (Table C-6). Chloroform in

well UCD1-072 had an increasing trend above baseline for the 2011-2020 dataset but no trend
during the Reporting Period; its proposed sample collection frequency was maintained at annual.
Hexavalent chromium in well UCD1-072 tested positive for an increasing trend above baseline
for the 2011-2020 dataset but not for the Reporting Period. While the visual trend evaluation of
hexavalent chromium in well UCD1-072 did not indicate an increasing trend for either period, its
proposed sample collection frequency was maintained at annual because the sample results were
only slightly above baseline during the Reporting Period. Of the nine NWCs that did not show
increasing trends, no reductions in monitoring frequency are proposed for six because they had
sample results slightly above baseline during the Reporting Period. Gross beta sample results

in wells UCD1-068, UCD1-069, and UCD1-070 were consistently at or below background
throughout the Reporting Period. Baseline could not be directly compared to the water-quality
criterion for gross beta (MCL of 4 millirem per year [mrem/yr]) because the isotopic
composition of the beta emitters in the samples was not determined. However, comparison of the
maximum gross beta activity concentrations in wells UCD1-068, UCD1-069, UCD1-070,
UCD1-071, and UCD1-072 to the 8 picocuries per liter (pCi/L) MCL for Strontium-90 (a beta
emitter) provides a conservative indicator of being below the 4 mrem/yr MCL for individual beta
emitters. Because the gross beta activity concentration has been consistently below 8 pCi/L in
wells UCD1-068, UCD1-069, and UCD1-070 and concentration trends are stable, the proposed
monitoring frequency for these NWCs was reduced to biennial.

The proposed monitoring frequency was changed to biennial for iron in well UCD1-069 because
all sample results were below the comparison criterion (background) throughout the Reporting
Period and trend tests did not indicate an increasing trend (Table C-6).

C1.4.2 NWCs Currently Monitored Biennially

Trend analyses for the 2011-2020 dataset showed no increasing concentration trends for all

10 biennially monitored well-specific NWCs having baseline above background (Table C-7).
Of these 10 NWCs, no reductions in monitoring frequency are proposed for five because they
had sample results slightly above baseline during the Reporting Period. Although formaldehyde
in wells UCD1-068 and UCD1-072 was not detected during the Reporting Period, no reduction
in monitoring frequency is proposed because the detection limits are by definition greater than
the background value of zero, making comparisons to background indeterminant. Sample results
were consistently at or below baseline throughout the Reporting Period for 1,1-dichloroethane
and chloroform in well UCD1-069, and benzene in UCD1-071, and their baseline was below
water-quality criteria, resulting in a proposed monitoring frequency reduction to quinquennial.

The proposed monitoring frequency was changed to quinquennial for manganese in wells
UCDI1-069 and UCD1-071 because the sample results were consistently at or below comparison
criteria (background) and trend analyses showed no increasing concentration trends.
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Table C-6. Trend Test Results, Data Comparisons, and Proposed Monitoring Frequencies for NWCs Currently Monitored Annually
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Trend Analysis .
- . Baseline
I Mann Kendall Visual Test 5-Year Comparison Proposed
Monitoring . Below WQC L
Well Constituent Test Result Result of Results to or Monitoring
P
2011-2020| 2016~ 2011- 2016— Criteria Background?> | 'requency
2020 2020 2020
Criterion is baseline (baseline above background)
UCD1-068 Gross beta NA#® NA#® No trendd No trendd None above baseline Indeterminant Biennial
UCD1-068 | Chromium (hexavalent) [ No trend® No trend® | Notrend® | No trendd 6 of 8 above baseline Yes Annual
UCD1-069 Gross beta No trend® No trend® No trendd No trendd None above baseline Indeterminant Biennial
UCD1-069 |Uranium-238 No trend® No trend® | No trend? Detc;;enzsdlng 5 of 8 above baseline Yes Annual
UCD1-070 Gross beta No trend® No trend® No trendd No trendd None above baseline Indeterminant Biennial
UCD1-071 Gross beta No trend® No trend® No trendd No trendd 1 of 5 above baseline Indeterminant Annual
UCD1-072 | Gross beta NAe NAe No trend? | No trendd 1 of 8 above baseline Indeterminant Annual
UCD1-072 | Chloroform Increasing No trend © Increa3|dng No trend? All above baseline Yes Annual
trend trend
UCD1-072 Chromium Notrend ¢ | Notrend¢ | No trend? No trendd 3 of 8 above baseline No Annual
UCD1-072 | Chromium (hexavalent) Incil're;erllzlng No trend ¢ | No trend¢ No trend¢ All above baseline No Annual
UCD1-072 Uranium-238 No trend ¢ No trend ¢ No trendd No trend? | 6 of 10 above baseline Yes Annual
Criterion is background (baseline historically at or below background or not detected)
UCD1-069 [Iron Notrend ¢ | Notrend¢ | No trendd No trendd None above Yes Biennial
background
Notes:

@ Monitoring results from 2016 through 2020 compared to baseline when baseline is above background, otherwise monitoring results compared to background.

b "No" indicates that baseline level is either below the WQC or, if above the WQC, is at or below the background level. WQC is primary MCL or, if none established,
either the secondary MCL, California Notification Level, or EPA Regional Screening Level; see Attachment C-4.

¢ Insufficient evidence to identify a significant trend at 1% significance level when testing 2011-2020 data (DOE 2010); 5% significance level when testing 2016-2020
data (DOE 2016).

d Time-series plots were prepared and inspected for visual evidence of trends.

¢ Analyte not detected with sufficient frequently to provide reliable trend test result; less frequent than annual during recent 5 years or analyte detected in fewer than
half of all-years samples.

fWQC not available since the isotopic composition of the beta emitters in the sample was not determined.

Abbreviations:

NA = not applicable; reason noted WQC = water-quality criteria
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Table C-7. Trend Test Results, Data Comparisons, and Proposed Monitoring Frequencies for NWCs Currently Monitored Biennially

2011-2020 Trend Analysis .
v Kendall Baseline Proposed
Monitoring Constituent _I‘_’"" Re" Ia Visual T 5-Year Comparison of Below WQC MonIthorin
Well es_t esu t isual Test Results to Criteria® or g
(1% Significance Result Background?® Frequency
Level)
Criterion is baseline (baseline above background)
UCD1-068 |Chloroform No trend® No trendd 1 of 4 above baseline Yes Biennial
UCD1-068 |Formaldehyde NA® NA® Indeterminant ¢ No Biennial
UCD1-068 |Uranium-238 No trend® No trendd 5 of 7 above baseline Yes Biennial
UCD1-069 |1,1-Dichloroethane NA® NA® None above baseline Yes Quinquennialf
UCD1-069 |Carbon-14 No trend® No trendd 1 of 3 above baseline Yes Biennial
UCD1-069 | Chloroform NA® NA® None above baseline Yes Quinquennial
UCD1-070 |Uranium-238 No trend® No trendd 4 of 6 above baseline Yes Biennial
UCD1-071 |Benzene NA® NA® None above baseline Yes Quinquennial
UCD1-071 | Uranium-238 No trend ¢ No trend ¢ 4 of 6 above baseline Yes Biennial
UCD1-072 |Formaldehyde NA® NA® Indeterminant ¢ No Biennial
Criterion is background (baseline historically at or below background or not detected)
UCD1-069 |Manganese NA® No trend None above background Yes Quinquennial
UCD1-071 |Manganese No trend® No trend¢ None above background Yes Quinquennial
Notes:

@ Monitoring results from 2016 through 2020 compared to baseline when baseline is above background, otherwise monitoring results compared to background.

b "No" indicates that baseline level is either below the WQC or, if above the WQC, is at or below the background level. WQC is primary MCL or, if none established,
either the secondary MCL, California Notification Level, or EPA Regional Screening Level; see Attachment C-4.

¢ Insufficient evidence to identify a significant trend at 1% significance level (DOE 2010).

4 Time-series plots were prepared and inspected for visual evidence of trends.

¢ Analyte not detected with sufficient frequently to provide reliable trend test result; analyte detected in fewer than half of samples.

fOnce every 5 years.

9 Comparison indeterminant due to detection limits above criteria. Maintain current monitoring frequency and obtain detection limits below criteria when feasible.

Abbreviations:
NA = not applicable; reason noted
WQC = water-quality criteria



C1.5Summary of Proposed Monitoring Changes

On the basis of this analysis, no well-specific constituent is recommended for removal from the
monitoring program, but monitoring for most DOE areas groundwater well-specific constituents
can be reduced (Table C-8) and still provide adequate data to evaluate potential groundwater
impacts. Of the 72 well-specific constituents monitored:

Chromium and hexavalent chromium in well UCD1-071 showed increasing trends above
comparison criteria during the Reporting Period by both the Mann Kendall and visual tests.
Following existing procedures in the RD/RAWP, 1 year of quarterly sample collection was
conducted for these well-specific constituents starting in 2020 and spanning into the second
quarter of 2021. Contingent remediation will be evaluated if the four quarters of monitoring
data support a significant increasing trend above baseline and water-quality criteria;
otherwise, these well-specific constituents will be returned to annual frequency.

The sample collection frequency remains unchanged for 21 well-specific constituents
because some or all of their sample results during the Reporting Period were slightly above
criteria (background or baseline, as applicable) but they did not have increasing trends.

The sample collection frequency remains unchanged for five well-specific constituents that
had sample results above criteria, did not have increasing trends for the Reporting Period
data, but the 2011-2020 sample results did display increasing trends.

The sample collection frequency remains unchanged for four well-specific constituents that
were not detected during the Reporting Period but are organic chemicals having detection
limits above their background comparison criteria (organic chemical background = zero).
Their evaluation is indeterminant.

The sample collection frequency was reduced (annual to biennial or biennial to
quinquennial) for 40 well-specific constituents that did not have increasing trends and did
not exceed applicable criteria during the Reporting Period.

If approved, biennial sample collection during the following 5 years will be performed in 2022
and 2024, and quinquennial sampling performed in 2025.

Trend analysis for the next Five-Year Review in 2025 will include the following:

Testing of all monitoring data collected from 2011 through 2025 at the 1% significance level
(applicable for n > 5 [Gilbert 1987, Table A18])

Testing of the Five-Year Review period annually monitored data only (i.e., 2021-2025 data)
at the 5% significance level (applicable for n > 4 [Gilbert 1987, Table A18])

Visual trend evaluation for both datasets

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753

Page C-15



120¢ ung

A310ug jo juowaedaq 'S'N

91-D 93eq

K10, [e10pa] YHHT Y} 10§ MIIAY 183 X -9AI] PUOISS

€SL0ES "ON 0

Table C-8. Proposed 2021-2025 DOE Sampling Plan

Constituent
g 3 " ~ - % 3 £ T © S| X
el e|a|l3|S|2|ElEg|e)|2 8l 2| 288 €. |F|8
WeliName | %8 2| 3 (8|S | 8|S 2|8 |E8 5|3 2|8 |5|8|2|c|E285|5/2|2|5)¢&
22|58 §|5|5|5|2|E8¢5 8 k| |E|2|2|%|%558 8| |¢8|§|"
o < | € m|©|S|©C|o|ox g 5 = S ge|? » | >
[a) < o L
UCD1-013 A A
UCD1-021 B | Qq Qq A B
UCD1-023 A B Qq
UCD1-054 Qq Qq | Qq Qq | Qq Qq | Qq
UCD1-068 B | Qq B | Qq B A A B Qg |(Qg | B | A B
UCD1-069 Qg | A B B Qq B B | Qq Qq B Qq A
ucbD1-070 B A Qq Qq B
UCD1-071 Qq Qg | A Qq Q| Q2 Qg | B | Qq Qg | Qq | B
UCD1-072 Qq | Qq A | Qq A A A B A | Qq A
Notes:
monitoring-only constituent
new well constituent
constituent of concern
Note:

a Evaluate contingent remediation if four quarters of monitoring data indicate a significant increasing trend above baseline and water-quality criteria; otherwise
return to annual frequency.

Abbreviations:

A = annual
B = biennial (once every 2 years; to be sampled in 2022 and 2024)
Q = quarterly

Qq = Quinquennial (once every 5 years; to be sampled in 2025)



C1.6 Groundwater Gradient and Monitoring Well Location Evaluation

Quarterly groundwater elevation data were examined from 2011 through 2019 to determine
whether the existing monitoring well locations are adequate to ensure that the groundwater
monitoring/contingent remedial action component of the DOE remedies is functioning as
intended. These data included point water elevation measurements at individual wells and the
resulting quarterly interpreted groundwater elevation contours, taken from the Annual Water
Monitoring Reports for each year (Weiss 2013a; Weiss 2014; Weiss 2016a; Weiss 2016b;
Weiss 2016¢; Weiss 2017; Weiss 2018; Weiss 2019; Weiss 2020; Weiss 2021). Figures
presenting interpreted groundwater elevation contours in hydrostratigraphic unit (HSU-1) wells
for each quarter, taken from each of these reports, are presented in Attachment C-5. The
evaluation included both a general case for the western portion of the LEHR site and
well-specific/local area gradients as discussed below.

An evaluation of the groundwater gradient in the northern half of the former Western Dog Pens
was conducted to estimate the generalized horizontal groundwater gradient and flow direction for
the DOE Areas. Derived estimates for horizontal groundwater gradient and flow direction are
tabulated in Table C-9, along with the primary data used to derive the estimate (specific wells or
contours). In cases where wells were predominantly dry or where the gradient in this area was
otherwise indeterminable (e.g., no gradient), a value of “NA” was assigned. These estimates of
magnitude and azimuth for horizontal groundwater gradients were broken into their north/south
and east/west vector components and vector-averaged, to yield an estimate of the overall average
horizontal gradient and flow direction to the northeast, with a range between northwest and
southwest. This analysis provides the basis for the generalized groundwater flow direction
arrows shown in Figure 3 of the main report.

Because the groundwater gradient direction varies spatially and temporally within the DOE
Areas, local area groundwater gradient directions were determined by inspection for each of the
eight wells monitored by DOE—wells UCD1-021, UCD1-023, UCD1-054, UCD1-068,
UCD1069, UCD1-070, UCD1-071, and UCD1-072 for each quarter between 2011 and 2019
(Table C-10). As noted above, in cases where either wells were predominantly dry or where the
gradient in this area was otherwise indeterminable (e.g., no gradient), a value of “NA” was
assigned. As shown in Table C-10, the results show that while the gradient varies spatially and
temporally, there is a distinct dominant gradient direction to the northeast. Well UCD1-070,
which is the closest well to the South Fork of Putah Creek, exhibits higher frequencies of
gradients directed to the north than other site wells, while groundwater gradients in the area near
wells UCD1-054 and UC1-071 exhibit higher frequencies of gradients directed to the northwest,
particularly in early winter months following relatively dry years.

As shown in Table C-10, during the majority of time between 2011 and 2019, the groundwater
gradient was to the northeast in all monitoring wells in the DOE Areas (i.e., all wells exhibit a
northeast direction for more than 50% of the quarters with valid gradient determinations). As this
was the assumed dominant groundwater gradient used for siting wells in the RD/RAWP and the
existing monitoring wells are located northeast of the potential sources of residual contaminants
in soil in the DOE Areas, this gradient analysis confirms that the gradient direction assumptions
applied in the RD/RAWP remain reasonable, and demonstrates that existing well locations are
adequate to generate data to confirm remedy protectiveness and achievement of the remedial
action objectives.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
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As discussed above in Section C1.2.1.1, concentrations of total and hexavalent chromium have
been increasing recently in well UCD1-071. Coupled with the observed higher frequency of
groundwater gradients to the northwest near wells UCD1-054 and UCD1-071, as discussed
above, there is a need to develop a specific hydrogeologic conceptual model for the northwest
corner of the site to help determine whether chromium is migrating to the northwest from the
DSS 1 area or if releases of chromium from a different source closer to well UCD1-073 are
impacting groundwater quality near well UCD1-071. These uncertainties have prevented the use
of well UCD1-073 as a background well as originally intended.

To address these flow and transport uncertainties, DOE plans to use existing well logs,
groundwater contaminant concentration data, and existing and new groundwater elevation data to
evaluate the durations, magnitudes, and direction of gradients in the vicinity of wells UCD1-054,
UCD1-071, and UCD1-073. A recommendation for this evaluation has been included Table 11

in Section 8.0 of the main report.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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Table C-9. Estimated Groundwater Flow Direction and Horizontal Groundwater Gradients in the Northern Half of the

Former Western Dog Pens, 2011-2019
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Estimated Esti
Direction | Groundwater stl_mated Avgrage . .
Year | Quarter . . . Horizontal Horizontal Basis for Estimate
(cardinal) | Flow I_Jlrectlon Gradient Range | Gradient Estimate
(azimuth)

1 ENE 60° 0.0031 0.0031 UCD1-023, UCD1-069
2011 2 NE 47° 0.0019-0.005 0.0120 UCD1-020, UCD1-023, UCD1-024

3 ENE 58° 0.009 0.0090 3 ft and 4 ft contours

4 NE 53° 0.0005 0.0005 6 ft contour, UCD1-020, UCD1-068

1 ENE 55° 0.0013-0.0014 0.0014 UCD1-068, UCD1-023, 10-ft contour
2012 2 ENE 54° 0.0048-0.0066 0.0057 3 ft and 4 ft contours, UCD1-070

3 ENE 71° 0.0028 0.0028 15 ft and 16 ft contours, UCD1-023

4 ESE 111° 0.0115-0.0006 0.0061 0 ft and 1 ft contours, UCD1-024

1 NE 42° 0.0033 0.0330 7 ft and 8 ft contours, UCD1-069
2013 2 NE 52° 0.0085 0.0850 0 ft and 1 ft contours

3 ESE 115° 0.0164 0.0164 18 ft and 19 ft contours

4 ESE 112° 0.0002-0.0018 0.0010 6 ft and 6.5 ft contours

1 E 95° 0.0008 0.0008 UCD1-068, UCD1-024
2014 2 NNE 33° 0.0625 0.0625 10 ft and 11 ft contours

3 NA NA NA NA NA

4 NNE 15° 0.000-0.002 0.0010 UCD1-021, UCD1-068, UCD1-072

1 NNE 27° 0.0078-0.0091 0.0085 2 ft and 2.5 ft contours, UCD1-069
2015 2 ENE 74° 0.0052 0.0052 3 ft and 3.5 ft contours

3 NE 48° 0.0019 0.0019 23 ft contour, UCD1-020

4 NA NA NA NA NA

1 NA NA NA NA NA

2 NA NA NA NA NA
2016

3 NA NA NA NA NA

4 ENE 70° 0.0024 0.0024 9 ft, 8 ft, and 7 ft contours, UCD1-068

1 NNE 14° 0.0127-0.0171 0.0149 18 ft and 20 ft contours, UCD1-023
2017 2 NE 40° 0.0035-0.0052 0.0044 10 ft contour, UCD1-069, UCD1-023

3 ENE 60° 0.0027 0.0027 0 ft and 1 ft contours

4 ENE 72° 0.0009-0.0012 0.0051 8 ft contour, UCD1-068, UCD1-020
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§ < Table C-9. Estimated Groundwater Flow Direction and Horizontal Groundwater Gradients in the Northern Half of the
3 '(? Former Western Dog Pens, 2011-2019 (continued)
g
= § —
g o stimated Estimated Average
S Direction | Groundwater . . . .
= Year | Quarter . . . Horizontal Horizontal Basis for Estimate
e (cardinal) | Flow Direction . . .
E - Gradient Range | Gradient Estimate
b= (azimuth)
<
1 NNE 30° 0.0004 0.0004 uUCD1-68, UCD1-020, UCD1-021
2018 2 NNE 35° 0.0025-0.0040 0.0033 8 ft contour, UCD1-024, UCD1-068
3 ESE 100° 0.0032 0.0032 10 ft contour, UCD1-068
4 NA NA NA NA NA
1 NNE 22° 0.0106-0.012 0.0113 22 ft and 21 ft contours, UCD1-068
2019 2 NNE 16° 0.0034 0.0034 11 ft contour, UCD1-202
3 NE 47° 0.0010-0.0017 0.0014 2 ft contour, UCD1-068, UCD1-020
4 ENE 77° 0.001 0.0010 8 ft and 9 ft contours, UCD1-069

Abbreviations:
E = east
ENE = east-northeast

ESE = east-southeast
ft = feet
NA = not applicable; gradient unable to be determined with confidence from either nearby well data or contouring of broader site data
NE = northeast
NNE = north-northeast
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Table C-10. Well-Specific Groundwater Gradient Direction and Monitoring Well Location Adequacy Evaluation
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Well ID
Year Quarter
UCD1-021 | UCD1-023 | UCD1-054 UCD1-068 | UCD1-069 UCD1-070 UCD1-071 UCD1-072
Well-Specific Groundwater Gradient Direction
1 NE NE NE NE NE NE NA? NE
2011 2 NE NE NE NE (e) NE (e) NE NE (e) NE (e)
3 NE NE NE NE NE NE NE NE
4 NE NE NE NE NE N NE NE
1 NE NE NE NE NE NE NE NE
2 NE NE NE NE NE NE NE NE
2012 3 E NE NE NE (e) NE (e) NA (Dry) NA (Dry) NE (e)
4 E SE SE SE SE N SE E
1 NE NE NW NE NE NE NW NW
2 NW NE N NE NE NE NW N
2013 3 NAP NAP NAP NAP NAP NAP NAP NAP
4 NAP NAP NAP NAP NAP NAP NAP NAP
1 E NE E E NE N E E
2014 2 E N N N NE N NE E
3 NA® NA°® NA°® NA°® NA® NA° NA° NA°®
4 NE NA¢ NW NA¢ NA? NA? (Dry) (e) NW NE
1 E S NW S S E NW E
2015 2 N NE N E NE NE NW N
3 NA® NA° NA° NA° NA® NA° NA° NA°
4 E E NW E E N E NA¢
1 NE SW NW N N N NW NE
2016 2 E E NE E E N NE E
3 NA® NA° NA° NA° NA® NA° NA° NA°
4 E SW SW SW SW SW SW E
1 NE NE NE NE NE N NE NE
2017 2 NE NE NE NE NE NE NE NE
3 NE NE NE NE NE NE NE NE
4 NE NE NE NE NE NE NE NE
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Table C-10. Well-Specific Groundwater Gradient Direction and Monitoring Well Location Adequacy Evaluation (continued)

Well ID
Year Quarter
UCD1-021 uUcD1-023 UCD1-054 UCD1-068 uUCD1-069 UCD1-070 | UCD1-071 | UCD1-072
Well-Specific Groundwater Gradient Direction
1 NE NE NE NE NE NE NE NE
2 NE NE NE NE NE NE E NE
2018
3 E NE NE NE E NE (e) NE NE
4 NA® NA® NA® NA® NA® NA® NA® NA®
1 NE NE NE NE NE NE NE NE
2 N NE N NE NE NE NE N
2019
3 NE NE NE NE NE NE NE NE
4 NE NE NE NE NE NE NE NE
Dominant Gradient NE NE NE NE NE NE NE NE
Direction
Persistence of Dominant 0.60 0.76 0.60 0.69 0.76 0.64 0.61 0.66
Gradient
Well Location with
Respect to Center of NE NE NE NE NE NE NE NE
Potential Source
Is monitoring location
adequate to generate
data to confirm remedy Yes Yes Yes Yes Yes Yes Yes Yes
protectiveness and
achievement of RAOs?

Notes:

@ Water level in well UCD1-071 was anomalous and not used in gradient analysis.
b Water levels affected by water pipe leak near Ra/Sr Treatment Area; gradient determination not possible.
¢ Majority of HSU-1 wells dry; gradient determination not possible.

4 Well at or near groundwater gradient divide; gradient direction not definable.

¢ Gradient generally flat with anomalies; gradient direction not definable.

f Ratio of the total count of dominate gradient observations divided by the total number of quarters with valid gradient determinations.

Gradient direction determined by inspection of quarterly groundwater gradient maps from annual water monitoring reports for the LEHR site (see Attachment C-5).

Dry = well dry; water elevation below well bottom elevation
(e) = water level not measured or well dry; gradient direction extrapolated from nearby well elevations

Abbreviations:
E = east, NA = not applicable, NA (Dry) = not applicable; well dry, N= north, NE = northeast, NW = northwest, Ra/Sr = Radium/Strontium, RAO = remedial action
objective, S = south, SW = southwest
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Table 24. 2016 DOE Arcas Constituents, Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

Radiological Analytes Chemical Analytes
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Monitoring 5 2 | £ | 2| 2 5 E | 5 | 25| & S| : g s g B c 2|z | E| E 5 5 . g
. = = ] — S = = = = = o = 5] o) = k= =
Wells Area Monitored E & 4] ] e Z 5 = | 59 = & ® O @] = = = = = Z zZ 3 > S =
ucD1-013 Eastern Dog Pens - -— -— -— - - - MOC --- --- - -— -— -— -—- - - - -— -— - -—- - MOC
DSS 5and
ucD1-021 an Moc | - |eoe | — | coc| - — | Moc | - BN [ — | moc
Ra/Sr System
UCD1-023 Southwest Trenches --- -— GoOE -— - --- --- -—- -—- - - -— - -— - MOC - -—- -— - cae -— - MOC | MOC
UCD1-054 Dry Wells A-E Area - -— — CcOC — cOoC -—- - -—- - - -— COC elaie — COC - - COC — — — CcOC - MOC
DSS 4 and
UCD1-068 MOC NWC | COC - coC - NWC --- - MOC - NWC [ NWC | MOC NWC - - --- - MOC e COE - -- MOC
Ra/Sr System
UCD1-069 DSS 3 -—- NWC | NWC - - - NWC | NWC - MOC - NWC - - CoC - NWC | NWC | COC - Gae - MOC -- MOC
UCD1-070 Southwest Trenches - NWC | COC - - - NWC - - - - - - - - MOC - - - - GE - - MOC | MOC
Dry Wells A-E An d
UcD1-071 R ]‘; e caamel . mwe| —- | coc| - | coc | mwme| -- e | nmoc nwe| - |coc | ecoc| - | coc| - |[mwe| coc | - — | coc| - | moc
DSS 6 and
UCD1-072 MOC | NWC | COC - coC - NWC --- - MOC - NWC | NWC | NWC | NWC - - --- - - e - - -- MOC
Ra/Sr System
Notes:
Congstituents of Concern (COC) for groundwater are documented in the DOE Record of Decision and specified on Table 1-4 in the Remedial Design/Remedial Action Workplan (DOE, 2010).
Monitoring-only constituents (MOC) have a low probability of impacting groundwater quality in the future, as specified on Table 1-5 in the Remedial Design/Remedial Action Workplan (DCE, 2010).
New well constituents (NWCs) are compounds that are potentially present above background in wells UCD1-068 through -072 based on samples collected shortly after the wells were installed in 2011.
coC constituent of concern
MOC monitoring-only constituent
NWC new well constituent
Acronyms/Abbreviations:
--- - constituent not monitored in this well
DOE - United States Department of Energy
DSS - domestic septic system
Ra/Sr - radiumy/strontium
References:
United States Department of Energy (DOE), 2010. Remedial Design/Remedial Action Work Plan for the Former Laboratory for Energy-Related Health Research Federal Facility , University of California, Davis, November.
J\UCDavi$LEHR\L9_Reporting'2016 Anmial\Rev B\Tables\Table 24 DOE Constituerts Page 1of1
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Table 24. 2017 DOE Areas Constituents, Laboratory for Energy-related Health Research/Old Campus Landfill, Umversity of Califorma, Davis

Radiological Analytes Chemical Analytes
=
=
E -
v % & = = W 2
5 & = = = s =
— 5 = = o b :b =
= o @ = =
r~.~ e | o | 8 | 2 : | %A ST = -4 g = S
g = - (2 al : o & S & = g g = 2 i ot
I I I I A - s |22 | B g s | 2 = | 3 >v : | g H g
I - & e | 2 E| 2 |08 | E g | s | E| 2| % 2 O - R g £
tori : | e | 2| E| 2| || & |25 | 8| & g 5| 2|z | 2| 2| 5
Monitoring = | Bl e | 2| 5| B | E |2 |EE|E ||| |E|E|E|e|E|"B |2 |22 || ¢]|¢
A — & =1 — = = = — E
Wells areamonitored | 5 | & | 5 | & | & | g |5 | = |25 5 | & |E|E|&E | |2 |||z |78 |4
MOC MOC
UCD1-013 Eastern Dog Pens - -—- --- -—- --- -- -- - - --- - --- - --- - --- - --- - --- - ---
® 8] 89
UCD1-021 D88 5 and MOC coc CcOcC MOC cocC MOC
Ra/Sr System [ ™) (Y) ™) ) (Y)
cOocC MOC COC MOC | MOC
UCD1-023 Southwest Trenches - --- === - - - - === - --- - == - - - - --- - - ==
N ™) ) ™) )
cocC cocC coc cocC CocC coc cocC MOC
UCD1-054 Dry Wells A-E Area - --- - - - --- --- - == - - - -- - --- - -
7 N) ) N) ) ) ) N) )
UCD1-068 D8S 4 and MOC | NWC cocC N cocC N NWC i . MOC . NWC | NWC | MOC | NWC . N . . MOC CocC cocC N . MOC
Ra/Sr System @) () ™) ) ) ™ ™) ) () ) () ) () Y)
UCDH-069 DSS 3 NWC | NWC NWC | NWC MOC NWC coc NWC | NWC coc cocC MOC MOC
) ) (0 i) 89) ™) ] (Y) ™) ™) () N) (¥)
NWC cocC NWC MOC cCocC MOC | MOC
UCD1-070 Southwest Trenches - - - - - - - -
() (Y) ™) ™) ™ ™) (¥)
UCD1-071 Dry Wells A-E Area and NWC cocC CoC | NWC MOC | NWC cocC cocC cocC NWC cocC coc MOC
D8S 1 (Y) ™) N) N &) ™) (Y) (Y) ™) (N) ™) N) (Y)
UCD1-072 DSS 6 and MOC | NWC coc . cocC . NWC . N MOC NWC | NWC | NWC | NWC CoC MOC
Ra/Sr System N) (Y) N) (N) (Y) N) (Y) (Y) (Y) (N) (Y) (Y)
Notes:
Congstituents of Concern (COC) for groundwater are documented in the DOE Record of Decision and specified on Table 1-4 in the Remedial Design/Remedial Action Workplan (DOE, 2010).
Monitoring-only constituents (MOC) have a low probability of impacting groundwater quality in the future, as specified on Table 1-5 in the Remedial Design/Remedial Action Workplan (DOE, 2010).
New well constituents (NWCs) are compounds that are potentially present above backeground in wells UCD1 -068 through -072 based on samples coll ected shortly after the wells were installed in 2011.
Sampledin 2017 Not sampledin 2017
cocC coc
(Y) ) constituent of concern
MOC MOC
(Y) (N monitoring-only constituent
NWC NWC
(Y) (N) new well constituent
Acronyms/Abbreviations:
--- - constituent not monitored in this well
DOE - U.S. Department of Energy
DSS - domestic septic system
Ra/Sr - radium/strontium
References:
United States Department of Energy (DOE), 2010. Remedial Design/Remedial Action Work Plan for the Former Laboratory for Bnergy-Related Health Research Federal Faciiity , University of California, Davis, November.
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Table 24. 2018 DOE Areas Constituents, Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

Radiological Analytes Chemical Analytes
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= % S 2 5 = = = = = 5 e £ £ = = & 2 = = = w =
Monitoring 3 2 £ 2 | g = = = g s S e 2 £ 2 = = = =z B g @ © k]
. = = = g S £ £ - == = g = = = s @ S = S 2 = = = = =
Wells Area Monitored “ (&) L L =4 & = = R < == Q ) Q B = = = = Z. Z. 1) L7\ N =
ucD1-013 Eastern Dog Pens -- - -- --- - - - MOC - -- -—- - -- - - - - - - -- - -- --- MOC
DSS 5 and
UCD1-021 an Moc | — [eoe| — |eoe| — - [WEEE - — P — | MoC
Ra/Sr System
UCD1-023 Southwest Trenches - - COoC - - -—- -—- -—- - -—- - - - - -—- MOC -—- - - - COC -—- - MOC [ MOC
UCD1-054 Dry Wells A-E Area -—- -—- - COC --- CcoC - - - -—- -—- - COoC COoC - COC - -—- COC - -—- -—- CcocC - MOC
DSS 4 and
UCD1-068 MOC NWC | COoC - EOE - NWC - - MOC - NWC | NWC | MOC NWC - - - - MOC | COC @oe - - MOC
Ra/Sr System
UCD1-069 DSS 3 --- NWC | NWC - - -—- NWC | NWC - MOC -—- NWC --- - coC - NWC | NWC | COC - COC -—- MOC - MOC
UCD1-070 Southwest Trenches - NWC | CoC - - - NWC - - - - - - - - MOC - - - - COE - - MOC [ MOC
Dry Wells A-E Ar d
UCD1-071 e ];S 1 sandl . Iawe| - |coc| - | coc | mwe| - e | moc fnme| - |coc|lcoc| - |eoc| - |[mwe| coc| - — Jeoe | -- | moc
DSS 6 and
ucbD1-072 MOC | NWC | COC - COC s NWC == e MOC e NWC | NWC | NWC | NWC zons = = . s COC . — oz MOC
Ra/Sr System
Notes:
Constituents of Concern (COC) for groundwater are documented in the DOE Record of Decision and specified on Table 1-4 in the Remedial Design/Remedial Action Workplan (DOE, 2010).
Monitoring-only constituents (MOC) have a low probability of impacting groundwater quality in the future, as specified on Table 1-5 in the Remedial Design/Remedial Action Workplan (DOE, 2010).
New well constituents (NWCs) are compounds that are potentially present above background in wells UCD1-068 through -072 based on samples collected shortly after the wells were installed in 2011.
CocC constituent of concern
MocC monitoring-only constituent
NWC new well constituent
Acronyms/Abbreviations:
--- - constituent not monitored in this well
DOE - U.S. Department of Energy
DSS - domestic septic system
Ra/Sr - radium/strontium
References:
U.S. Department of Energy, 2010. Remedial Design/Remedial Action Work Plan for the Former Laboratory for Energy-Related Health Research Federal Facility , University of California, Davis, November.
JNJCDavis LEHRAL9_Reporting\2018 AnnualRev A\Tables\Table 24_DOE Constituents 2018 Pagelof 1
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Table 29. DOE Arcas Water Monitering Program in 2019 and 2020, Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis

Radiological Analytes Chemical Analytes
=
g =
S| | z
; o = 5 & E
= = > = = S = z,
h - L) o " o = [ 5 w
£ = |lz| 58| & ‘ e @ g g g & £ ¥ g &
= = L o A 5 g E % g s = = = = < B =) e g
= =} =] g = = = ot = E E = = = 5 = @ =
s |e| 2| E |2 || E|E|E|E| (2| E|E |5 R | |2 B |53z |8 ¢].
2 = : = = T 2 S = =
Monitoring Wells Area Monitored | Program Year 5 5 8 o é g 5 - & % % 5 % o B E E = = = 7z Z - = E
2019 A A
ucp1-013 Eastern Dog Pensg
2020 A A
2019 A A
UCD1-021 DRSS
Ra/Sr System 2020 B B A B A
2019 A
UCD1-023 Southwest Trenches
2020 A B B B
2019
UCD1-054 Dry Wells A-E Area
2020 B B B B B B B
DSS4 and 2019 A A A A
UCD1-068 o
Ra/3r System 2020 B A B B B B B A A B B B A
2019 A A A A A
UCDp1-069 DSS3
2020 A B A A B B B A B B A B
2019 A A
UCD1-070 Southwest Trenches
2020 A A B B B B
Dry Wells A-E An 2019 A A A A
UCD1-071 R e
and D35 1 2020 A B B B B B A A B B B B
2019 A A A A A A
UCD1-072 D55 6 and
Ra/Sr System 2020 B A B B A B A A A B A
Notes:
* Annual sample in the first quarter of 2019, if 2019 result is below comparison criteria, resume biennial frequency.
no change in sampling frequency A - annual
increase in sampling frequency B - biennial (once every 2 years)
Abbreviations:
DOE - U.5. Department of Energy
DSS - domestic septic systern
Ra/Sr - radium/strontium
UCD - University of California, Davis
TAUCDaw#LEHR A 9_ R eporting\2019 AmmialRey 01 Tables Table 29_2019.2020 D OF Mon Program Pagel of 1
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C2.1 Constituents of Concern (COCs)

C2.1.1 COCs Monitored Currently Monitored Annually, Baseline Above Background
(Trends Summarized in Table C-2)
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Selenium in Well UCD1-068

60

MCL = maximum centaminant level
ug/L = micrograms per liter
not detected if sample concentration not shown

50

Lower Error Bar

—a—

40

Upper Error Bar
Sample Activity

30

m]
O

Reporting Limit
Method Detection Limit
=== Background

20

=—=Baseline

10

Baseline = 18.9 pCi/L

Activity-Concentration (pCi/L)

Background = 7.0 pCi/L

0
MCL = 2,000 pCi/L
= 1 O T T T T T & T
" ) ¥ ) \ed O ) o] ) S
o 3y ) X4 ) O 3y x5 Y Ui
F R S, . S, S . (_\:19 P P
\)'0 o’b ‘)'0 \)'b ‘)'b \)’b o’b \\'b \)’b \5’5
\'b“ \3(\ \,b(\ \é\ \b“ \é\ ‘PQ \,g\\ \‘b‘\ \.5(\

Carbon-14 in Well UCD1-070
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Hexavalent Chromium in Well UCD1-071

MCL = maximum contaminant level
ug/L = micrograms per liter
not detected if sample concentration not shown
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C2.1.2 COCs Currently Monitored Annually, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-2)
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Nitrate in Well UCD1-069

MCL = maximum contaminant level
mg/L = milligrams per liter
not detected if sample concentration not shown
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C2.1.3 COCs Currently Monitored Biennially, Baseline Above Background
(Trends Summarized in Table C-3)
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C2.14 COCs Currently Monitored Biennially, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-3)

30
= Lower Error Bar
- Upper Error Bar
® Sample Activity
20 0 Reperting Limit
- O Method Detection Limit
~
5 ==Background
K=
= ——Baseline
=]
® 10
= Background = 7.0 pCi/L
o InaE-A—E—=a o = = = g Baseline = 7.0 pCi/L
8 o ©
< [
z r l I MCL = 2,000 pCi/L
2 0 L T
g . |
-4
-10 T T T T T T
™ © A O
S S S T S P P
b 7 ¥ . 7 v & ; g g
8y o N o% o 8y i S N NG
O T R R A A R
s MCL = maximum contaminant level
Carbon-14 in Well UCD1-021 s P i
40
m Sample Concentration
O Reporting Limit
O Methaod Detection Limit
—=Background
30 ——Baseline
=
=
ud
£
P 20
2
-]
e
s Background = 15 mg/L
g
s
9 10 MCL =10 mg/L
=¥ - - Baseline = 5.1 mg/L
n [ ] [ ] L
"
Buleseee e o6 & o o = .
Y S R T 4 IR -
°m°¢°m°ﬁ9m°m°¢\n9:b°:§’
8y N N N
¥ ¥

Nitrate in Well UCD1-023

MCL = maximum contaminant level
mg/L = milligrams per liter
not detected if sample concentration not shown

U.S. Department of Energy
June 2021

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753
Attachment C-2, Page 7



30
- Lower Error Bar
- Upper Error Bar
m Sample Activity

20 O Reporting Limit
O Method Detection Limit
E ==Background
< ——Baseline
2 1
=
i
E = eSS 5 = - | Baseline =5.02 pCi/L.
= OpO i i i 2 o o | Background =5.0 pCi/L
g ol ; 2! { R i 4
8 I :
£
2
E 10 MCL = 200 pCi/L
'20 T T T T T T T
" 'l ] ab N Ao A v 9 O
P T P T T S S i d,m@’
o o N 9% 9% 8y N S N NG
\’b‘\ \’b“ \'b‘\ \’b(\ \’b‘\ \b(\ \p‘\ \’b‘\ \‘b‘\ \,b(‘
. . MCL = maxiimum contaminant level
CESI um‘137 n WE" UCD1'054 pCi/L = picocuries per liter
100
90 m Sample Concentraticn
O Reporting Limit
80
O Method Detection Limit
70 ——Background
é €0 ——Baseline
8 5o
=
] Background = 43.7 pg/L
Eed
=] 40
1]
Q
<
8 30 MCL =50 pg/L
20
. n = Baseline = 13.6 ug/L
10 mwna - & . -
l¢]
0 B T 8 T = T T
PSR P I I SR
v Wy v 2V o oV MY v o v
e R \,'bd $¥ &Y \-,'ad &V o'bd o o’bd

& & & N
I N N R

MCL = maximum contaminant level

Chromium in Well UCD1-054 i/,  GRIESINE ) MET

not detected if sample concentration not shown

U.S. Department of Energy

June 2021

Attachment C-2, Page 8

Second Five-Year Review for the LEHR Federal Facility

Doc. No. S30753



100

m Sample Concentration
90 O Reporting Limit
O Method Detection Limit
80
——Background
70 —Baseline
jary
'Tg 60
§ 50
=
o
' 40 Background = 40 ng/L
g
=
S 30 MCL =50 pg/L
20
10 = - - Baseline = 12 png/L
b I u
Egess §. 8§ @ = g 8 : B8
S . BN . B R -
dn°c\,m°:t°:>°n9n9:»°n9rb°:»°
& & & NG NG N NG NG NG NG
I I

Hexavalent Chromium in Well UCD1-054

MCL = maximum contaminant level
Lg/L = micrograms per liter
not detected if sample concentration not shown

7
& Sample Concentration
" O Reporting Limit
O Method Detection Limit
=—Background
B
—=Baseline
jary
-~
g 4
| =
c
'g Background = 3.13 pg/L
;‘:; 3 - = = - = Baseline = 3.11 pg/L
[T} - L [
9 ] -
c u .
S 2 RSL = 100 pg/L
o]
1 +Baaea—k——ba——a = ] O
[eoleTeNo] o
D T C)I O IO T o T \o T
S T RN T\ T - L B . T,
:L“:L“:L“:L“:L“ﬂ?:»“:@:»“d:»“
& N N N & NG N NG NG NG
o

Molybdenum in Well UCD1-054

RSL = regional screening level
pg/L = micrograms per liter
not detected if sample concentration not shown

U.S. Department of Energy
June 2021

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753

Attachment C-2, Page 9



10

m

m Sample Concentration
9 O Reporting Limit
8 O Method Detection Limit
-—=Background
s wBaseline
jary
‘g 6
8§ 5
=
o
t 4
o MCL = 100 pg/L
c
8 3
2
Baseline = ND at 1.0 pg/L
1 e e-g—a—=a = Q = = B~ Background = 1.0 pug/L
o lmwooo o o o : o o : 2
B \:] o
RS L I P L e
\ga‘d R Q;a‘* RQ R R R e &
\'bo \'bo \%0 \’b‘\ \'&o \’bo \'DQ \'DQ \’bs\ \’Do MCL = maximum contaminant level
ug/L = micrograms per liter
Sil in Well UCD1-054 Sl i
liver in e = not detected if sample concentration not shown
10
- Lower Error Bar
- Upper Error Bar
= Sample Activity
[ Reporting Limit
C Method Detection Limit
E 5 ==Background
g ——Baseline
=
e
s
©
=
]
= 5 Baseline = 1.0 pCi/L
] = ? ? Background = 1.0 pCi/L
¢ o i i *
g NLE
2
3 MCL = 8 pCi/L
'5 T T T T T T T
be o A D N
R I I T I S -
H 5 ¥ £ i ¥ . ; & b
S 8 N o o o & N o &
\.3(\ \'b“ \,a(\ \,b(\ \’b‘\ \?(\ \P(\ \?(\ \@(\ \@0

MCL = maximum contaminant level

Strontium-90 in Well UCD1-054

U.S. Department of Energy

June 2021

Attachment C-2, Page 10

Second Five-Year Review for the LEHR Federal Facility

Doc. No. S30753



30

- Lower Error Bar
- Upper Error Bar
= Sample Activity
O Reporting Limit
20 O Method Detection Limit
= ——Background
g ——Baseline
—
c
e
® 10
s ; .
= Baseline = 7.0 pCi/L
Fud I'_'”"L;' & = l i £ i i == Background = 7.0 pCi/L
5 % o]
c
Y TH T H
g | MCL = 2,000 pCi/L
= 0 ad & L
b4
-10 T T T T T T
> RS
B B A A A A A A P c\:19
o o N % 9% 8y i S N NG
\é‘ \'b“ \'b‘\ \’b(\ \b‘\ \b‘\ \°¢ \"’Q \5‘\ \'bo MCL = maximum contaminant level
pCi/L = picocuries per liter
Carbon-14 in Well UCD1-068
40
m Sample Concentration
O Reporting Limit
O Method Detection Limit
=—=Background
30 :
——Baseline
=
=
E’ MCL = 10 mg/L
= 20
2
=
ot
e Background = 15 mg/L
]
e ® | Baseline=12 mg/L
[=] | | n n
O 10 g .
-
u
0 ‘oo o, =) B B sl g . B
P P R S T L S gy
I R S S, S 6*19 dré’ dr»“ d:»“
R Re R RG R R 5 R @ R
A S R U A O R

Nitrate in Well UCD1-068

MCL = maximum contaminant level
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not detected if sample concentration not shown
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Molybdenum in Well UCD1-071

RSL = regional screening level
pg/L = micrograms per liter
not detected if sample concentration not shown
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pCi/L = picocuries per liter

Radium-226 in Well UCD1-072
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C2.2 Monitoring-Only Constituents (MOCs)

C.2.2.1 MOC:s Currently Monitored Annually, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-4)
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Dieldrin in Well UCD1-013

RSL = regional screening level

Lg/L = micrograms per liter

ND = not detected

not detected if sample concentration not shown
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Aluminum in Well UCD1-069

MCL = maximum contaminant level
ug/L = micrograms per liter
not detected if sample concentration not shown
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C.2.2.2 MOCs Currently Monitored Biennially, Baseline Above Background
(Trends Summarized in Table C-5)
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ug/L = micrograms per liter
not detected if sample concentration not shown
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Aluminum in Well UCD1-072

MCL = maximum contaminant level

ug/L = micrograms per liter

not detected if sample concentration not shown
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C.2.2.3 MOCs Currently Monitored Biennially, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-5)
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Americium-241 in Well UCD1-021

MCL = maximum contaminant level
pCi/L = picocuries per liter
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Americium-241 in Well UCD1-068

MCL = maximum contaminant level
pCi/L = picocuries per liter
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Silver in Well UCD1-069

MCL = maximum contaminant level

ug/L = micrograms per liter

ND = not detected

not detected if sample concentration not shown
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C.2.3 New Well Constituents (NWCs)

C.2.3.1 NWCs Currently Monitored Annually, Baseline Above Background
(Trends Summarized in Table C-6)
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Uranium-238 in Well UCD1-069

MCL = maximum contaminant level
pCi/L = picocuries per liter
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Beta, Gross in Well UCD1-071

MCL = maximum contaminant level
pCi/L = picocuries per liter
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Chloroform in Well UCD1-072

MCLG = maximum contaminant level goal

ug/L = micrograms per liter

ND = not detected

not detected if sample concentration not shown
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MCL = maximum contaminant level
ug/L = micrograms per liter
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Uranium-238 in Well UCD1-072

MCL = maximum contaminant level
pCi/L = picocuries per liter
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C.2.3.2 NWCs Currently Monitored Annually, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-6)
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C.2.3.3 NWCs Currently Monitored Biennially, Baseline Above Background

(Trends Summarized in Table C-7)
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Formaldehyde in Well UCD1-068

RSL =regional screening level
ug/L = micrograms per liter
not detected if sample concentration not shown
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MCL = maximum contaminant level
ug/L = micrograms per liter
not detected if sample concentration not shown
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Chloroform in Well UCD1-069

MCLG = maximum contaminant level goal

ug/L = micrograms per liter

ND = not detected

not detected if sample concentration not shown
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Benzene in Well UCD1-071

MCL = maximum contaminant level
Lig/L = micrograms per liter
not detected if sample concentration not shown
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Formaldehyde in Well UCD1-072

RSL = regiconal screening level
Lg/L = micrograms per liter
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C.2.3.4 NWCs Currently Monitored Biennially, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-7)
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Manganese in Well UCD1-071

MCL = maximum contaminant level
ug/L = micrograms per liter
not detected if sample concentration not shown
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C3.1 Constituents of Concern (COCs)

C3.1.1 COCs Currently Monitored Annually Baseline Above Background
(Trends Summarized in Table C-2)

Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 3:22:56 PM
From File Database_Download_Chemicals.xIs
Full Precision ON
Confidence Coefficient  0.9900000
Level of Significance 0.0100000

UCD1-021 Nitrate as N

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 17
Number Values Reported (n) 17

Minimum 20.000000

Maximum 30.000000

Mean 26.823529

Geometric Mean 26.677141

Median 28.000000

Standard Deviation 2.7891597

Coefficient of Variation 0.1039818

Mann-Kendall Test
M-K Test Value (S) 69.000000
Tabulated p-value 0.0020000
Standard Deviation of S 23.797759
Standardized Value of S 2.8574119
Approximate p-value 0.0021356

Statistically significant evidence of an increasing

trend at the specified level of significance.
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June 2021 Doc. No. 830753
Attachment C-3, Page 1



Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 2:17:55 PM
FromFile Database Download Chemicals.xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-021 Nitrate as N: Years 2016 - 2020

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events

Number Values Reported (n) 7

Minimum 27
Maximum 30

Mean  28.86

Geometric Mean  28.84
Median 29

Standard Deviation 1.215
Coefficient of Variation 0.0421

Mann-Kendall Test
M-K Test Value (S8) -9
Tabulated p-value 0.119
Standard Deviation of S 6.298
Standardized Value of S -1.27
Approximate p-value 0.102

Insufficient evidence to identify a significant

trend at the specified leval of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/20/2020 1:37:24 PM
From File Database_Download_Radiological.xls
Full Precision OFF
Confidence Coefficient 0.99

Level of Significance 0.01

UCD1-023 Carbon-14

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 19
Number Values Reported (n) 19
Minimum 11
Maximum  45.7

Mean 27.81
Geometric Mean 25.54
Median 22.1

Standard Deviation 11.2
Coefficient of Variation 0.403

Mann-Kendall Test
M-K Test Value (8) 57
Tabulated p-value  0.025
Standard Deviation of S~ 28.58
Standardized Value of S 1.959
Approximate p-value  0.025

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 12:02:16 PM
FromFile Database_Download_Radiological xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-023 Carbon-14; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 10
Number Values Reported (n) 10
Minimum  16.1

Maximum 45.7

Mean 36.4
Geometric Mean 35.27
Median 375

Standard Deviation 8.016
Coefficient of Variation 0.22

Mann-Kendall Test
M-K Test Value (S) -1
Tabulated p-value 0.5
Standard Deviationof S 11.18
Standardized Value of S 0
Approximate p-value 0.5

Insufficient evidence to identify a significant

trend at the specified leval of significance.
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/19/2020 5:41:47 PM
Database_Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-068 Selenium

Goneral Statistics

Number or Reported Events Not Used 0
Number of Generated Events 24
Number Values Reported (n) 24

Minimum 1.5300000

Maximum 3.9800000

Mean 2.4550000

Geometric Mean 2.3643703

Median 2.2075000

Standard Deviation 0.7031034

Coefficient of Variation 0.2863965

Mann-Kendall Test
M-K Test Value (S) 141.00000
Critical Value (0.01) 2.3263479
Standard Deviation of S 40.303019
Standardized Value of S 3.4736852
Approximate p-value 2.5668E-4

Statistically significant evidence of an increasing

trend at the specified level of significance.
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/22/2020 11:50:33 AM
Database_Download_Chemicals.xls
OFF

0.95

0.05

UCD1-068 Selenium; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 12

Number Values Reported (n) 12

Minimum 1.98
Maximum 3.98
Mean 2.937
Geometric Mean 2.868
Median 3.03
Standard Deviation 0.648
Coefficient of Variation 0.221

Mann-Kendall Test
M-K Test Value (S) 0

Tabulated p-value 0.527
Standard Deviation of S 14.58
Standardized Value of 8 N/A

Approximate p-value  N/A

Insufficient evidence to identify a significant

trend at the specified leval of significance.
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Mann-Kendall Trend Test Analysis

User Selected Options
Date/Time of Computation
From File

Full Precision OFF

Confidence Coefficient 0.99

Level of Significance 0.01

UCD1-070 Carbon-14

General Statistics
Number or Reported Events Not Used
Number of Generated Events
Number Values Reported (n)
Minimum
Maximum
Mean
Geometric Mean
Median
Standard Deviation

Coefficient of Variation

Mann-Kendall Test
M-K Test Value (S)
Critical Value (0.01)
Standard Deviation of S
Standardized Value of 8

Approximate p-value

Insufficient evidence to identify a significant

trend at the specified level of significance.

25
25

ProUCL 5.15/20/2020 1:43:23 PM

Database_Download_Radiological xIs

6.47

485

20.01
17.21

17.6

11.29
0.564

63

2.326

42.81
1.448

0.0738
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 12:07:08 PM
FromFile Database_Download_Radiological xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-070 Carbon-14; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 15
Number Values Reported (n) 15
Minimum  13.8
Maximum 485

Mean  25.12
Geometric Mean 23.19
Median 20.7

Standard Deviation 11.06
Coefficient of Variation 0.44

Mann-Kendall Test
M-K Test Value (8) -57
Tabulated p-value  0.002
Standard Deviationof S 20.21
Standardized Value of 8 -2.771
Approximate p-value  0.00279

Statistically significant evidence of a decreasing

trend at the specified level of significance.
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 3:41:27 PM
Database_Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-071 Chromium

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 14
Number Values Reported (n) 14

Minimum 34.800000

Maximum 58.700000

Mean 43.950000

Geometric Mean 43.436662

Median 42.750000

Standard Deviation 7.1462470

Coefficient of Variation 0.1625995

Mann-Kendall Test
M-K Test Value (S) 33.000000
Tabulated p-value 0.0400000
Standard Deviation of S 18.266545
Standardized Value of S 1.7518365
Approximate p-value 0.0399010

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 2:25:27 PM
From File Database Download_Chemicals.xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-071 Chromium: Years 2016 - 2020

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5
Number Values Reported (n) 5
Minimum  38.1
Maximum  58.7

Mean 49.24
Geometric Mean 48.68
Median 49.3

Standard Deviation 8.153
Coefficient of Variation 0.166

Mann-Kendall Test
M-K Test Value (8) 10
Tabulated p-value  0.008
Standard Deviation of § 4.082
Standardized Value of S 2.205
Approximate p-value  0.0137

Statistically significant evidence of an increasing

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Attachment C-3, Page 10



Mann-Kendall Trend Test Analysis
User Selected Options
Datef/Time of Computation ProUCL 5.15/19/2020 5:51:37 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-071 Chromium Hexavalent

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 19
Number Values Reported (n) 19

Minimum 21.000000

Maximum 62.000000

Mean 44.000000

Geometric Mean 42.671241

Median 42.000000

Standard Deviation 10.656245

Coefficient of Variation 0.2421874

Mann-Kendall Test
M-K Test Value (S) 71.000000
Tabulated p-value 0.0060000
Standard Deviation of S 28.513155
Standardized Value of S 2.4550072
Approximate p-value 0.0070441

Statistically significant evidence of an increasing

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Attachment C-3, Page 11



Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 11:55:43 AM
From File Database Download_Chemicals.xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-071 Chromium Hexavalent; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events
Number Values Reported (n) 8
Minimum 30

Maximum 62

Mean 51.38
Geometric Mean 50.2
Median 53

Standard Deviation 10.7
Coefficient of Variation 0.208

Mann-Kendall Test
M-K Test Value (8) 17
Tabulated p-value ~ 0.031
Standard Deviation of S 8.021
Standardized Value of S 1.995
Approximate p-value  0.023

Statistically significant evidence of an increasing

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Attachment C-3, Page 12



User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 3:44:55 PM
Database_Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-072 Nitrate as N

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 14
Number Values Reported (n) 14

Minimum 18.000000

Maximum 26.000000

Mean 20.857143

Geometric Mean 20.754774

Median 21.000000

Standard Deviation 2.1788191

Coefficient of Variation 0.1044639

Mann-Kendall Test
M-K Test Value (8) 36.000000
Tabulated p-value 0.0240000
Standard Deviation of S 17.795130
Standardized Value of S 1.9668302
Approximate p-value 0.0246014

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
June 2021

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753
Attachment C-3, Page 13



Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/28/2020 2:30:31 PM

From File Database_Download_Chemicals.xls

Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-072 Nitrate as N: Years 2016 - 2020

General Statistics
Number or Reported Events Not Used
Number of Generated Events
Number Values Reported (n)
Minimum 21

Maximum 26

Mean 22.6
Geometric Mean 22.54
Median 22

Standard Deviation 1.949
Coefficient of Variation 0.0863

Mann-Kendall Test
M-K Test Value (S) 3
Tabulated p-value 0.408
Standard Deviation of S 3.606
Standardized Value of S 0.555
Approximate p-value 0.29

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy

June 2021
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C3.1.2 COCs Currently Monitored Annually, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-2)

Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 3:39:01 PM
From File Database_Download Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance  0.0100000

UCD1-069 Nitrate as N

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 14
Number Values Reported (n) 14

Minimum 3.1000000

Maximum 14.000000

Mean 9.6000000

Geometric Mean 9.0176504

Median 9.4500000

Standard Deviation 3.1513123

Coefficient of Variation 0.3282617

Mann-Kendall Test
M-K Test Value (8) 22.000000
Tabulated p-value 0.1170000
Standard Deviation of S 18.184242
Standardized Value of S 1.1548460
Approximate p-value 0.1240767

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
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Mann-Kendall Trend Test Analysis

User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020

2:22:51 PM

From File Database_Download_Chemicals.xIs

Full Precision OFF
Confidence Coefficient 0.95

Level of Significance 0.05

UCD1-069 Nitrate as N: Years 2016 - 2020

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5
Number Values Reported (n) 5
Minimum 3.1

Maximum 14

Mean 9.7
Geometric Mean 8.547
Median 95

Standard Deviation 4578
Coefficient of Variation 0472

Mann-Kendall Test
M-K Test Value (S) -9
Tabulated p-value  0.042
Standard Deviation of S 3.958
Standardized Value of S -2.021

Approximate p-value  0.0216

Statistically significant evidence of a decreasing

trend at the spscified level of significance.

U.S. Department of Energy

June 2021

Attachment C-3, Page 16

Second Five-Year Review for the LEHR Federal Facility
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C3.1.3 COCs Currently Monitored Biennially, Baseline at or Below Background or

Not Detected (Trends Summarized in Table C-3)

User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 3:23:43 PM
Database_Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-023 Nitrate as N

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 1.1000000

Maximum 5.1000000

Mean 3.8750000

Geometric Mean 3.6124933

Median 4.3000000

Standard Deviation 1.2121544

Coefficient of Variation 0.3128140

Mann-Kendall Test
M-K Test Value (S) -7.000000
Tabulated p-value 0.3690000
Standard Deviation of S 14.479871
Standardized Value of § -0.414368
Approximate p-value 0.3393022

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
June 2021

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 3:24:35 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-054 Chromium

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 6.2800000

Maximum 13.600000

Mean 9.60918667

Geometric Mean 9.3386836

Median 8.6700000

Standard Deviation 2.4380486

Coefficient of Variation 0.2537211

Mann-Kendall Test
M-K Test Value (S) -2.000000
Tabulated p-value 0.4730000
Standard Deviation of S 14.583095
Standardized Value of S -0.068573
Approximate p-value 0.4726649

Insufficient evidence to identify a significant

trend at the specified Isvel of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation

ProUCL 5.15/19/2020 5:14:18 PM

From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient  0.9900000
Level of Significance  0.0100000

UCD1-054 Chromium Hexavalent

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 5.1000000

Maximum 12.000000

Mean 8.4875000

Geometric Mean 8.1246915

Median 7.9750000

Standard Deviation 2.6210793

Coefficient of Variation 0.3088164

Mann-Kendall Test
M-K Test Value (S) 6.0000000
Tabulated p-value 0.3690000
Standard Deviation of S 14.422205
Standardized Value of S 0.3466876
Approximate p-value 0.3644130

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy

June 2021
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/19/2020 5:15:07 PM

From File Database_Download_Chemicals.xls

Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-054 Molybdenum

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 2.2600000

Maximum 3.1100000

Mean 2.7254167

Geometric Mean 2.7134694

Median 2.7950000

Standard Deviation 0.2625700

Coefficient of Variation 0.0963412

Mann-Kendall Test
M-K Test Value (S) -8.000000
Tabulated p-value 0.3190000
Standard Deviation of S 14.583095
Standardized Value of S -0.480008
Approximate p-value 0.3156109

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
June 2021
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 3:27:33 PM
Database Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-068 Nitrate as N

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 12

Number Values Reported (n) 12

Minimum 6.2000000
Maximum 13.000000
Mean 10.341667

Geometric Mean 10.180195

Median 10.500000

Standard Deviation 1.7834891
Coefficient of Variation 0.1724566

Mann-Kendall Test
M-K Test Value (S) 40.000000
Tabulated p-value 0.0030000
Standard Deviation of S 14.422205
Standardized Value of § 2.7041635
Approximate p-value 0.0034238

Statistically significant evidence of an increasing

trend at the specified level of significance.

U.S. Department of Energy

June 2021

Second Five-Year Review for the LEHR Federal Facility
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:44:37 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance  0.0100000

UCD1-069 Molybdenum

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 1.0300000

Maximum 1.8100000

Mean 1.4925000

Geometric Mean 1.4758521

Median 1.5100000

Standard Deviation 0.2239369

Coefficient of Variation 0.1500415

Mann-Kendall Test
M-K Test Value (S) -34.00000
Tabulated p-value 0.0100000
Standard Deviation of S 14.583095
Standardized Value of S -2.262894
Approximate p-value 0.0118211

Statistically significant evidence of a decreasing

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 3:39:52 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance  0.0100000

UCD1-070 Nitrate as N

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 0.9900000

Maximum 3.0000000

Mean 1.7741667

Geometric Mean 1.6997139

Median 1.7000000

Standard Deviation 0.5459014

Coefficient of Variation 0.3076945

Mann-Kendall Test
M-K Test Value (S) -38.00000
Tabulated p-value 0.0040000
Standard Deviation of S 14.514361
Standardized Value of S -2.549199
Approximate p-value 0.0053985

Statistically significant evidence of a decreasing

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
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Mann-Kendall Trend Test Analysis

User Selected Options
Date/Time of Computation
From File

Full Precision ON
0.9900000
0.0100000

Confidence Coefficient

Level of Significance

UCD1-071 Molybdenum

General Statistics
Number or Reported Events Not Used
Number of Generated Events

Number Values Reported (n)

0
1
11

ProUCL 5.17/1/2020 8:17:29 AM

ProUCL Load File_Chemicals wo Outliers.xls

Minimum 0.6110000

Maximum 1.6000000

Mean 1.1375455

Geometric Mean 1.0953288
Median 1.2400000

Standard Deviation 0.3124709
Coefficient of Variation 0.2746887

Mann-Kendall Test

M-K Test Value (S) -31.00000
Tabulated p-value 0.0080000
Standard Deviation of S 12.845233
Standardized Value of S -2.335497

Approximate p-value 0.0097587

Statistically significant evidence of a decreasing

trend at the specified level of significance.

U.S. Department of Energy

June 2021
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.16/1/2020 9:05:36 AM
From File Database_Download_Radiological.xls
Full Precision OFF
Confidence Coefficient 0.99
Level of Significance 0.01

UCD1-072 Radium-226

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n}) 15
Number Values Missing 3
Number Values Used 12

Minimum  0.0399

Maximum 1.561

Mean 0.408

Geometric Mean 0.249

Median 0.344

Standard Deviation 0.415

Coefficient of Variation 1.017

Mann-Kendall Test
M-K Test Value (S§) 24
Tabulated p-value  0.058
Standard Deviationof S 14.58
Standardized Value of § 1.577
Approximate p-value  0.0574

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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C3.2 Monitoring-Only Constituents (MOCs)

C3.2.1 MOC:s Currently Monitored Annually, Baseline at or Below Background or
Not Detected (Trends Summarized in Table C-4)

Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 3:26:22 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance  0.0100000

UCD1-068 Chromium

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12

Minimum 33.000000

Maximum 54.300000

Mean 41.987500

Geometric Mean 41.585514

Median 43.025000

Standard Deviation 6.1089028

Coefficient of Variation 0.1454934

Mann-Kendall Test
M-K Test Value (S) 23.000000
Tabulated p-value 0.0760000
Standard Deviation of S 14.548769
Standardized Value of S 1.5121555
Approximate p-value 0.0652472

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/28/2020 2:19:39 PM

From File Database_Download_Chemicals.xls

Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-068 Chromium: Years 2016 - 2020

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 6
Number Values Reported (n) 6
Minimum  36.2
Maximum  54.3

Mean 45.31
Geometric Mean 44.98
Median 453

Standard Deviation 5.909

Coefficient of Variation 0.13

Mann-Kendall Test
M-K Test Value (8§) -5
Tabulated p-value 0.235
Standard Deviation of S 5.323
Standardized Value of 8 -0.751
Approximate p-value 0.226

Insufficient evidence to identify a significant

trend at the spacified level of significance.

U.S. Department of Energy
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User Selected Options
Date/Time of Computation

From File

Mann-Kendall Trend Test Analysis

ProUCL 5.17/1/2020 8:59:36 AM

ProUCL Load File_Chemicals wo Outliers.xls

Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-069 Aluminum

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 11
Number Values Reported (n) 11

Minimum 3.3100000

Maximum 79.500000

Mean 16.447273

Geometric Mean 9.7298861

Median 10.500000

Standard Deviation 22.374734

Coefficient of Variation 1.3603918

Mann-Kendall Test
M-K Test Value (S) 6.0000000
Tabulated p-value 0.3240000
Standard Deviation of S 12.806248
Standardized Value of S 0.3904344
Approximate p-value 0.3481077

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 11:51:23 AM
From File Database Download_Chemicals.xls
Full Precision OFF
Confidence Coefficient 0.95

Level of Significance 0.05

UCD1-069 Aluminum; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5
Number Values Reported (n) 5
Minimum 8.27

Maximum 314

Mean 15.15
Geometric Mean 13.48
Median 11.8

Standard Deviation 9.285
Coefficient of Variation 0.613

Mann-Kendall Test
M-K Test Value (8) -2
Tabulated p-value 0.408
Standard Deviation of S 4.082
Standardized Value of S -0.245
Approximate p-value 0.403

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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C3.2.2 MOC:s Currently Monitored Biennially, Baseline Above Background
(Trends Summarized in Table C-5)

Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:49:03 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-070 Zinc

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 10
Number Values Reported (n) 10

Minimum 0.5990000

Maximum 35.200000

Mean 10.210900

Geometric Mean 6.3644594

Median 6.5700000

Standard Deviation 10.357458

Coefficient of Variation 1.0143531

Mann-Kendall Test
M-K Test Value (8) -3.000000
Tabulated p-value 0.4310000
Standard Deviation of S 11.180340
Standardized Value of S -0.178885
Approximate p-value 0.4290138

Insufficient evidence to identify a significant
trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:50:05 PM
From File Database Download_Chemicals.xls
Full Precision ON
Confidence Coefficient  0.9900000
Level of Significance 0.0100000

UCD1-071 Aluminum

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 9
Number Values Reported (n) 9

Minimum 7.1500000

Maximum 79.500000

Mean 22.438889

Geometric Mean 16.952476

Median 13.400000

Standard Deviation 22.429581

Coefficient of Variation 0.9995852

Mann-Kendall Test
M-K Test Value (S) -8.000000
Tabulated p-value 0.2380000
Standard Deviation of S 9.5916630
Standardized Value of S -0.729800
Approximate p-value 0.2327561

Insufficient evidence to identify a significant

trend at the specified level of significance.
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.17/1/2020 9:00:40 AM

ProUCL Load File_Chemicals wo Outliers.xls
ON

0.9900000

0.0100000

UCD1-072 Aluminum

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 9

Number Values Reported (n) 9

Minimum 3.5350000
Maximum 79.500000
Mean 20.621667

Geometric Mean 12.663917

Median 10.700000

Standard Deviation 24.624797
Coefficient of Variation 1.1941225

Mann-Kendall Test
M-K Test Value (8) -6.000000
Tabulated p-value 0.3060000
Standard Deviation of S 9.5916630
Standardized Value of S -0.521286

Approximate p-value 0.3010838

Insufficient evidence to identify a significant

trend at the specified level of significance.
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C3.2.3 MOC:s Currently Monitored Biennially, Baseline at or Below Background or

Not Detected (Trends Summarized in Table C-5)

User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/19/2020 5:12:51 PM
Database_Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-023 Zinc

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 10
Number Values Reported (n) 10

Minimum 0.4790000

Maximum 11.800000

Mean 6.8469000

Geometric Mean 5.3530481

Median 6.8000000

Standard Deviation 3.5769035

Coefficient of Variation 0.5224121

Mann-Kendall Test
M-K Test Value (S) -5.000000
Tabulated p-value 0.3640000
Standard Deviation of S 11.180340
Standardized Value of S -0.357771
Approximate p-value 0.3602574

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:35:05 PM
From File Database Download Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance  0.0100000

UCD1-068 Aluminum

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 10
Number Values Reported (n) 10

Minimum 3.3100000

Maximum 79.500000

Mean 14.363500

Geometric Mean 8.3678268

Median 7.6450000

Standard Deviation 23.067114

Coefficient of Variation 1.6059536

Mann-Kendall Test
M-K Test Value (S) -2.000000
Tabulated p-value 0.4310000
Standard Deviation of S 11.135529
Standardized Value of S -0.089803
Approximate p-value 0.4642220

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:38:41 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-068 Nickel

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 9
Number Values Reported (n) 9

Minimum 1.2300000

Maximum 2.3400000

Mean 1.8911111

Geometric Mean 1.8640732

Median 1.8400000

Standard Deviation 0.3218383

Coefficient of Variation 0.1701847

Mann-Kendall Test
M-K Test Value (S) -19.00000
Tabulated p-value 0.0380000
Standard Deviation of § 9.5393920
Standardized Value of S -1.886913
Approximate p-value 0.0295860

Insufficient evidence to identify a significant

trend at the specified level of significance.
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C3.3 New Well Constituents (NWCs)

C3.3.1 NWGCs Currently Monitored Annually, Baseline Above Background
(Trends Summarized in Table C-6)

Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:37:45 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance 0.0100000

UCD1-068 Chromium Hexavalent

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 14
Number Values Reported (n) 14

Minimum 28.000000

Maximum 52.000000

Mean 39.535714

Geometric Mean 38.881997

Median 40.250000

Standard Deviation 7.3627552

Coefficient of Variation 0.1862305

Mann-Kendall Test
M-K Test Value (S) 37.000000
Tabulated p-value 0.0240000
Standard Deviation of S 18.211718
Standardized Value of S 1.9767493
Approximate p-value 0.0240350

Insufficient evidence to identify a significant

trend at the specified level of significance.
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/22/2020 11:49:51 AM
Database_Download_Chemicals xls
OFF

0.95

0.05

UCD1-068 Chromium Hexavalent; 2016 - 2020 Data Only

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 7

Number Values Reported (n)

Minimum 34
Maximum 52
Mean 43.93

Geometric Mean 43.56

Median 44

Standard Deviation 5.975
Coefficient of Variation 0.136

Mann-Kendall Test
M-K Test Value (S) -1
Tabulated p-value 0.5
Standard Deviation of S 6.658
Standardized Value of 8 0

Approximate p-value 0.5

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/20/2020 1:39:20 PM
From File Database_Download_Radiological.xls
Full Precision OFF
Confidence Coefficient 0.99
Level of Significance 0.01

UCD1-069 Beta, Gross

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 12
Number Values Reported (n) 12
Minimum  -0.481
Maximum 6.42
Mean 2.433
Geometric Mean  N/A
Median 2.225
Standard Deviation 1.767
Coefficient of Variation 0.727

Mann-Kendall Test
M-K Test Value (8) -12
Tabulated p-value 0.23
Standard Deviation of S 14.58
Standardized Value of S -0.754
Approximate p-value 0.225

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/22/2020 12:03:44 PM

From File Database_Download_Radiological xls

Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-069 Beta, Gross; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5
Number Values Reported (n) 5
Minimum 0.773

Maximum 3.71

Mean 2.207
Geometric Mean 1.918
Median 2.16

Standard Deviation 1.181
Coefficient of Variation 0.535

Mann-Kendall Test
M-K Test Value (S) 0
Tabulated p-value 0.592
Standard Deviation of S 4.082
Standardized Value of S N/A
Approximate p-value  N/A

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/20/2020 1:41:17 PM

From File Database_Download_Radiological xlIs

Full Precision OFF
Confidence Coefficient 0.99
Level of Significance 0.01

UCD1-069 Uranium-238

General Statistics
Number or Reported Events Not Used
Number of Generated Events
Number Values Reported (n)
Minimum
Maximum
Mean
Geometric Mean
Median
Standard Deviation

Coefficient of Variation

Mann-Kendall Test
M-K Test Value (S)
Tabulated p-value
Standard Deviation of S
Standardized Value of S

Approximate p-value

Insufficient evidence to identify a significant

trend at the specified level of significance.

14
14

0.565

1.9

1.341
1.279

1.3
0.39

0.291

12

0.259
18.24
0.603
0.273

U.S. Department of Energy
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 12:04:58 PM
From File Database_Download_Radiological xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance  0.05

UCD1-069 Uranium-238; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 7
Number Values Reported (n) 7
Minimum 0.778

Maximum 1.9

Mean 1.435
Geometric Mean 1.384
Median 1.49

Standard Deviation 0.387
Coefficient of Variation 0.27

Mann-Kendall Test
M-K Test Value (S) -9
Tabulated p-value 0.119
Standard Deviation of 8 6.658
Standardized Value of S -1.202
Approximate p-value 0.115

Insufficient evidence to identify a significant

trend at the specified level of significance.
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Mann-Kendall Trend Test Analysis

User Selected Options
Date/Time of Computation
From File

Full Precision OFF

Confidence Coefficient 0.99

Level of Significance 0.01

UCD1-070 Beta, Gross

General Statistics
Number or Reported Events Not Used
Number of Generated Events
Number Values Reported (n)
Minimum
Maximum
Mean
Geometric Mean
Median
Standard Deviation

Coefficient of Variation

Mann-Kendall Test
M-K Test Value (S)
Tabulated p-value
Standard Deviation of S
Standardized Value of 3

Approximate p-value

Insufficient evidence to identify a significant

trend at the specified level of significance.

12
12
-0.222
2.9
1.781
N/A
1.775
0.931
0.522

-32
0.016
14.58

-2.126

ProUCL 5.15/20/2020 1:42:07 PM

Database_Download_Radiclogical.xls

0.0168

U.S. Department of Energy

June 2021
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/22/2020 12:05:58 PM
Database_Download_Radiological xls
OFF

0.95

0.05

UCD1-070 Beta, Gross; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5

Number Values Reported (n) 5

Minimum 117
Maximum 1.98
Mean 1.494
Geometric Mean 147
Median 143
Standard Deviation 0.309
Coefficient of Variation 0.207

Mann-Kendall Test
M-K Test Value (S) -4

Tabulated p-value 0.242
Standard Deviation of S 4.082
Standardized Value of S -0.735

Approximate p-value 0.231

Insufficient evidence to identify a significant

trend at the specified level of significance.

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753

U.S. Department of Energy
June 2021
Attachment C-3, Page 43



User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/20/2020 1:44:58 PM
Database_Download_Radiological.xlIs
OFF

0.99

0.01

UCD1-071 Beta, Gross

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 13

Number Values Reported (n) 13

Minimum 0.946
Maximum 6.82
Mean 3.261
Geometric Mean 2.824
Median 3.39
Standard Deviation 1.68
Coefficient of Variation 0.515
Mann-Kendall Test
M-K Test Value (S8) -18
Tabulated p-value 0.153
Standard Deviation of S 16.39
Standardized Value of S -1.037
Approximate p-value 0.15

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
June 2021
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/22/2020 12:07:57 PM

From File Database_Download_Radiological xls

Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-071 Beta, Gross; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5
Number Values Reported (n) 5
Minimum 1.55

Maximum 4.98

Mean 3.026
Geometric Mean 2.813
Median 2.84

Standard Deviation 1.284
Coefficient of Variation 0.424

Mann-Kendall Test
M-K Test Value (8) -4
Tabulated p-value 0.242
Standard Deviation of S 4.082
Standardized Value of S -0.735
Approximate p-value 0.231

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy

June 2021
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 3:42:24 PM
Database_Download_Chemicals.xls
ON

0.9900000

0.0100000

UCD1-072 Chloroform

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 16
Number Values Reported (n) 16

Minimum 0.8200000

Maximum 2.4000000

Mean 1.4518750

Geometric Mean 1.3788116

Median 1.5000000

Standard Deviation 0.4728244

Coefficient of Variation 0.3256647

Mann-Kendall Test
M-K Test Value (S) 80.000000
Tabulated p-value 0
Standard Deviation of S 22.060523
Standardized Value of S 3.5810575
Approximate p-value 1.7110E-4

Statistically significant evidence of an increasing

trend at the specified level of significance.

U.S. Department of Energy
June 2021
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 2:27:14 PM
Database_Download_Chemicals.xls
OFF

0.95

0.05

UCD1-072 Chloroform: Years 2016 - 2020

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 8

Number Values Reported (n) 8

Minimum 1.4
Maximum 2.4

Mean 1.781

Geometric Mean 1.75

Median 1.625

Standard Deviation 0.37
Coefficient of Variation 0.208

Mann-Kendall Test
M-K Test Value (S) -1
Tabulated p-value 0.548
Standard Deviation of S 8.021

Standardized Value of S

Approximate p-value

Insufficient evidence to identify a significant

trend at the specified level of significance.
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User Selected Options

Date/Time of Computation

Mann-Kendall Trend Test Analysis

ProUCL 5.15/28/2020 3:43:52 PM

From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient  0.9900000
Level of Significance 0.0100000

UCD1-072 Chromium

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 13
Number Values Reported (n) 13

Minimum 50.500000

Maximum 69.400000

Mean 59.980769

Geometric Mean 59.783430

Median 60.400000

Standard Deviation 5.0125484

Coefficient of Variation 0.0835693

Mann-Kendall Test
M-K Test Value (S) 28.000000
Tabulated p-value 0.0500000
Standard Deviation of S 16.391054
Standardized Value of S 1.6472400
Approximate p-value 0.0497544

Insufficient evidence to identify a significant

trend at the specified Ievel of significance.

U.S. Department of Energy
June 2021
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/28/2020 2:28:43 PM
From File Database_Download_Chemicals.xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance  0.05

UCD1-072 Chromium: Years 2016 - 2020

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 6
Number Values Reported (n) 6
Minimum  59.3
Maximum  69.4

Mean 62.62
Geometric Mean 62.53
Median 61.5

Standard Deviation 3.76
Coefficient of Variation 0.06

Mann-Kendall Test
M-K Test Value (8) -3
Tabulated p-value 0.36
Standard Deviation of S 5.323
Standardized Value of S -0.376
Approximate p-value 0.354

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy

June 2021
Attachment C-3, Page 49

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753



Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/19/2020 5:56:41 PM
From File Database_Download_Chemicals.xls
Full Precision ON
Confidence Coefficient  0.9900000
Level of Significance 0.0100000

UCD1-072 Chromium Hexavalent

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 15
Number Values Reported (n) 15

Minimum 46.000000

Maximum 64.000000

Mean 57.833333

Geometric Mean 57.669235

Median 58.000000

Standard Deviation 4.3738944

Coefficient of Variation 0.0756293

Mann-Kendall Test
M-K Test Value (S) 58.000000
Tabulated p-value 0.0010000
Standard Deviation of § 20.016660
Standardized Value of S 2.8476280
Approximate p-value 0.0022023

Statistically significant evidence of an increasing

trend at the specified level of significance.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
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Mann-Kendall Trend Test Analysis

User Selected Options
Date/Time of Computation
From File

Full Precision OFF

Confidence Coefficient 0.95
Level of Significance  0.05

ProUCL 5.15/22/2020 11:57:50 AM

Database_Download_Chemicals.xls

UCD1-072 Chromium Hexavalent; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used
Number of Generated Events
Number Values Reported (n)
Minimum
Maximum
Mean
Geometric Mean
Median
Standard Deviation

Coefficient of Variation

Mann-Kendall Test
M-K Test Value (S)
Tabulated p-value
Standard Deviation of S
Standardized Value of S

Approximate p-value

Insufficient evidence to identify a significant

trend at the specified level of significancs.

58

64
60.86
60.81
60
2.545
0.0418

0.281

6.429
-0.467

0.32

U.S. Department of Energy
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/20/2020 1:46:54 PM
Database_Download_Radiological.xls
OFF

0.99

0.01

UCD1-072 Uranium-238

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 14

Number Values Reported (n) 14

Minimum 0.574

Maximum 1.9
Mean 1.122
Geometric Mean 1.081
Median 1.135
Standard Deviation 0.316
Coefficient of Variation 0.281

Mann-Kendall Test
M-K Test Value (S) 21

Tabulated p-value 0.14
Standard Deviationof S 18.21
Standardized Value of S 1.098

Approximate p-value 0.136

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 12:08:51 PM
FromFile Database_Download_Radiological xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-072 Uranium-238; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 7
Number Values Reported (n) 7
Minimum 0.574

Maximum 1.9

Mean 1.237
Geometric Mean 1.175
Median 1.21

Standard Deviation 0.398
Coefficient of Variation 0.322

Mann-Kendall Test
M-K Test Value (S) -9
Tabulated p-value 0.119
Standard Deviation of S 6.658
Standardized Value of S -1.202
Approximate p-value 0.115

Insufficient evidence to identify a significant
trend at the specified level of significance.
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C3.3.2 NWCs Currently Monitored Annually, Baseline at or Below Background or

Not Detected (Trends Summarized in Table C-6)

User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.17/1/2020 8:46:49 AM

ProUCL Load File_Chemicals wo Outliers.xls
ON

0.9900000

0.0100000

UCD1-069 Iron

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 11
Number Values Reported (n) 11

Minimum 9.2600000

Maximum 122.00000

Mean 40.714545

Geometric Mean 32.247472

Median 32.000000

Standard Deviation 32.080915

Coefficient of Variation 0.7879473

Mann-Kendall Test
M-K Test Value (S) 11.000000
Tabulated p-value 0.2230000
Standard Deviation of S 12.845233
Standardized Value of S 0.7784989
Approximate p-value 0.2181375

Insufficient evidence to identify a significant

trend at the specified level of significance.

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 830753
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Mann-Kendall Trend Test Analysis
User Selected Options
Date/Time of Computation ProUCL 5.15/22/2020 11:52:42 AM
From File Database Download_Chemicals.xls
Full Precision OFF
Confidence Coefficient 0.95
Level of Significance 0.05

UCD1-069 Iron; 2016 - 2020 Data Only

General Statistics
Number or Reported Events Not Used 0
Number of Generated Events 5
Number Values Reported (n) 5
Minimum 159

Maximum 122

Mean 4846
Geometric Mean 38.19
Median 352

Standard Deviation  41.96
Coefficient of Variation 0.866

Mann-Kendall Test
M-K Test Value (S) 4
Tabulated p-value 0.242
Standard Deviation of S 4.082
Standardized Value of S 0.735
Approximate p-value 0.231

Insufficient evidence to identify a significant

trend at the specified level of significance.
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C3.3.3 NWGCs Currently Monitored Biennially, Baseline Above Background

(Trends Summarized in Table C-7)

Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/28/2020 3:25:28 PM

From File Database_Download_Chemicals.xIs

Full Precision ON
Confidence Coefficient 0.9900000
Level of Significance  0.0100000

UCD1-068 Chloroform

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 10
Number Values Reported (n) 10

Minimum 0.0620000

Maximum 0.2350000

Mean 0.1882000

Geometric Mean 0.1776100

Median 0.2100000

Standard Deviation 0.0539564

Coefficient of Variation 0.2866969

Mann-Kendall Test
M-K Test Value (S) 9.0000000
Tabulated p-value 0.2420000
Standard Deviation of S 10.969655
Standardized Value of 8 0.7292846
Approximate p-value 0.2329138

Insufficient evidence to identify a significant

trend at the specified level of significance.
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.17/8/2020 7:44:12 PM
Database_Download_Radiological . xls
OFF

0.99

0.01

UCD1-068 Uranium-238

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 11

Number Values Reported (n) 11

Minimum 0.565
Maximum 1.49

Mean 1.068

Geometric Mean 1.039

Median 1.1

Standard Deviation 0.246
Coefficient of Variation 023

Mann-Kendall Test
M-K Test Value (8) 15
Tabulated p-value 0.141
Standard Deviationof § ~ 12.85
Standardized Value of S 1.09

Approximate p-value 0.138

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.15/20/2020 1:40:27 PM
Database_Download_Radioclogical xls
OFF

0.99

0.01

UCD1-069 Carbon-14

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 11

Number Values Reported (n) 11

Minimum 15.8
Maximum  32.7
Mean 2243
Geometric Mean  22.08
Median 225
Standard Deviation 4.305
Coefficient of Variation 0.192

Mann-Kendall Test
M-K Test Value (S) 7

Tabulated p-value 0.324
Standard Deviation of 8 12.85
Standardized Value of 8 0.467

Approximate p-value 0.32

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
June 2021
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User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.17/8/2020 7:45:00 PM
Database_Download_Radiological.xls
OFF

0.99

0.01

UCD1-070 Uranium-238

General Statistics

Number or Reported Events Not Used 0

Number of Generated Events 12

Number Values Reported (n) 12

Minimum 0517
Maximum 2.08
Mean 1.186

Geometric Mean 1.112

Median 1.175

Standard Deviation 042
Coefficient of Variation 0.354

Mann-Kendall Test
M-K Test Value (S) 30
Tabulated p-value  0.022
Standard Deviation of S 14.58
Standardized Value of S 1.989

Approximate p-value  0.0234

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
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Mann-Kendall Trend Test Analysis

User Selected Options

Date/Time of Computation ProUCL 5.15/20/2020 1:45:47 PM

From File Database_Download_Radiological xls

Full Precision OFF
Confidence Coefficient 0.99

Level of Significance 0.01

UCD1-071 Uranium-238

General Statistics
Number or Reported Events Not Used

Number of Generated Events 12

Number Values Reported (n) 12

Minimum 1.51
Maximum 4.015
Mean 2.203
Geometric Mean 2.123
Median 2.08

Standard Deviation 0.684

Coefficient of Variation 0.311

Mann-Kendall Test

M-K Test Value (S) 17
Tabulated p-value 0.155

Standard Deviation of S 14.55
Standardized Value of S 1.1

Approximate p-value 0.136

Insufficient evidence to identify a significant

trend at the specified level of significance.

U.S. Department of Energy
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C3.3.4 NWCs Currently Monitored Biennially, Baseline at or Below Background or

Not Detected (Trends Summarized in Table C-7)

User Selected Options
Date/Time of Computation
From File

Full Precision

Confidence Coefficient

Level of Significance

Mann-Kendall Trend Test Analysis

ProUCL 5.17/1/2020 8:32:24 AM

ProUCL Load File_Chemicals wo Outliers xIs
ON

0.9900000

0.0100000

UCD1-071 Manganese

General Statistics

Number or Reported Events Not Used 0
Number of Generated Events 9
Number Values Reported (n) 9

Minimum 0.1810000

Maximum 6.3400000

Mean 1.4072222

Geometric Mean 0.7851783

Median 0.6940000

Standard Deviation 1.9468587

Coefficient of Variation 1.3834764

Mann-Kendall Test
M-K Test Value (8) -12.00000
Tabulated p-value 0.1300000
Standard Deviation of S 9.5916630
Standardized Value of S -1.146829
Approximate p-value 0.1257261

Insufficient evidence to identify a significant

trend at the spacified leval of significance.
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Attachment C-4. Baseline Comparison with Background and Water Quality Criteria, DOE Areas Groundwater Monitoring Program, LEHR

Water Quality Baseline Below
Monitoring Raseline Background Criterion WQC or at/below
Well Constituent Units Concentration Concentration® (W QC)h WQC Reference Background?*
Constituents of Concern -
UcCD1-021 Carbon-14 pCVL <7 <7 2,000 MCL (EPA 2000) Yes
UcCD1-021 Nitrate as N mg/L 27 15 10 MCL (SWRCB 2018a) No
UCD1-021 Radium-226 pCi/L. 0.2927 1.17 5 MCL (SWRCB 2018a) Yes
UCD1-023 Carbon-14 pCi/L 2.1 <7 2,000 MCL (EPA 2000) Yes
UCD1-023 Nitrate as N mg/L 5.1 15 10 MCL (SWRCB 2018a) Yes
UCD1-054 Cesium-137 pCilL <5.02 <5 200 MCL (EPA 2000) Yes
UCD1-054 Chremium ug/L 13.6 43.7 50 MCL (SWRCB 2018a) Yes
UCD1-054 Chromium (Hexavalent) ug/L 12 40 50 MCL (SWRCB 2018a) Yes
UCD1-054 Mercury ug/L 0.0727 0.04797 2 MCL (SWRCB 2018a) Yes
UCD1-054 Molybdenum ug/L 311 313 100 RSL (EPA 2020) Yes
UCD1-054 Silver ug <1 <1 100 Secondary MCL (SWRCB 2018b) Yes
UCD1-054 Strontium-90 pCVL <1 <1 8 MCL (SWRCB 2018a) Yes
UCD1-068 Carbon-14 pCilL <7 <7 2,000 MCL (EPA 2000) Yes
UCD1-068 Nitrate as N mg/L 12 15 10 MCL (SWRCB 2018a) Yes
UCDI1-068 Radium-226 pCi/L 0.324 1.17 5 MCL (SWRCB 2018a) Yes
UCDI1-068 Selenium ug/L 2.24 1.74 50 MCL (SWRCB 2018a) Yes
UCD1-069 Formaldehy de ug/L. 127 137 100 California Notification Level (SWRCB 2020) Yes
UCD1-069 Molybdenum ug/L 1.81 3.13 100 RSL (EPA 2020) Yes
UCD1-069 Nitrate as N mg/L 9.9 15 10 MCL (SWRCB 2018a) Yes
UCD1-070 Carbon-14 pCilL 189 <7 2,000 MCL (EPA 2000) Yes
UCDI1-070 Nitrate as N mg/L 3 15 10 MCL (SWRCB 2018a) Yes
UCD1-071 Cesium-137 pCi/L <5 <5 200 MCL (EPA 2000) Yes
UCD1-071 Chromium ug/L 491 43.7 50 MCL (SWRCB 2018a) Yes
UcD1-071 Chromium (Hexavalent)  ug/L 47 40 50 MCL (SWRCB 2018a) Yes
UCD1-071 Mercury ug/L 0.0658 1 0.04797 2 MCL (SWRCB 2018a) Yes
UCD1-071 Molybdenum ug/L 1.54 3.13 100 RSL (EPA 2020) Yes
UCD1-071 Silver ug/L <1 <1 100 Secondary MCL (SWRCB 2018b) Yes
UCD1-071 Strontium-90 pCiL <1 <1 8 MCL (SWRCB 2018a) Yes
UCD1-072 Carbon-14 pCi/L <7 <7 2,000 MCL (EPA 2000) Yes
UCD1-072 Nitrate as N mg/L 23 15 10 MCL (SWRCB 2018a) No
UCD1-072 Radium-226 pCilL 0.5587 1.17 5 MCL (SWRCB 2018a) Yes
JADOE_Wavarroldl161137a_5-y2020_Second Five Year Review'Rev_Bubppendices\hpp ChliHachument C-4\ Hachment C-4_updated 1of3
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Attachment C-4. Baseline Comparison with Background and Water Quality Criteria, DOE Areas Groundwater Monitoring Program, LEHR

Water Quality Baseline Below
Monitoring Baseline Background Criterion WQC or at/below
Well Constituent Units Concentration Concentration® (WQC)" WQC Reference Background?*
Monitoring-only Constituents
UCDI1-013 Chlordane pg/L <1 0 0.1 MCL (SWRCB 2018a) No
UCD1-013 Dieldrin pg/L <0.1 0 0.0018 RSL (EPA 2020) Ne
UCD1-021 Aluminum pg/L <50 58617 1,000 MCL (SWRCB 2018a) Yes
UCD1-021 Americium-241 pCi/L <0.923 <0.71 15 MCL (EPA 2000) Yes
UCD1-023 Mercury pg/L <0.2 0.0479] 2 MCL (SWRCB 2018a) Yes
UCD1-023 Zinc pg/L 11.4 209 5,000 Secondary MCL (SWRCB 2018b) Yes
UCDI1-068 Aluminum pg/L <50 5861 1,000 MCL (SWRCB 2018a) Yes
UCDI1-068 Americium-241 pCi/L, <0.555 <0.71 15 MCL (EPA 2000) Yes
UCDI1-068 Chromium pg/L 40 43.7 50 MCL (SWRCB 2018a) Yes
UCD1-068 Nickel pg/L 2.29 141 100 MCL (SWRCB 2018a) Yes
UCD1-069 Aluminum pg/L 4.05 58617 1,000 MCL (SWRCB 2018a) Yes
UCD1-069 Silver pg/L <1 <1 100 Secondary MCL (SWRCB 2018b) Yes
UCD1-070 Mercury pg/L <0.2 0.0479 ] 2 MCL (SWRCB 2018a) Yes
UCDI1-070 Zinc pg/L 35.2 209 5,000 Secondary MCL (SWRCB 2018b) Yes
UCD1-071 Aluminum pg/L 2731 5861 1,000 MCL (SWRCB 2018a) Yes
UcCD1-072 Aluminum pg/L 39.9 5861 1,000 MCL (SWRCB 2018a) Yes
UCD1-072 Americium-241 pCi/L <0.658 <0.71 15 MCL (EPA 2000) Yes
New Well Constituents
UCD1-068 Chloroform pg/L 02317 0 70 MCL (EPA 2006) Yes
UCD1-068 Chromium (Hexavalent) pg/L 42 40 50 MCL (SWRCB 2018a) Yes
UCD1-068 Formaldehyde pg/L 147 137 100 California Notification Level (SWRCB 2020) Yes
UCD1-068 Gross Beta pCrL 43 28817 NA (4 mrem/yr) MCL (SWRCB 2018a) No
UCD1-068 Uranium-238 pCi/L, 1.21 094617 20 MCL (SWRCB 2018a) Yes
UCD1-069 1,1-Dichloroethane pg/L 01917 0 5 MCL (SWRCB 2018a) Yes
UCD1-069 Carbon-14 pCi/L 229 <7 2000 MCL (EPA 2000) Yes
UCD1-069 Chloroform pg/L 01117 0 70 MCL (EPA 2006) Yes
UCD1-069 Gross Beta pCi/L 6.42 2.881 NA (4 mrem/yr) MCL (SWRCB 2018a) No
UCD1-069 Iron pg/L 47 502 300 Secondary MCL (SWRCB 2018b) Yes
UCD1-069 Manganese pg/L 1 10 50 Secondary MCL (SWRCB 2018b) Yes
UCD1-069 Uranium-238 pCi/L, 13 094617 20 MCL (SWRCB 2018a) Yes
UCD1-070 Gross Beta pCyL 4417 2.8817 NA (4 mrem/yr) MCL (SWRCB 2018a) No
UCD1-070 Uranium-238 pCi/L 1.38 09461 20 MCL (SWRCB 2018a) Yes
UCD1-071 Benzene pg/L 029171 0 1 MCL (SWRCB 2018a) Yes
UCD1-071 Gross Beta pCrL 4.83 28817 NA (4 mrem/yr) MCL (SWRCB 2018a) No
INDOE Mavarro'd1164137a_5-yr\2020_Second Five Year Review'\Rev_B\Appendicesidipp ClAttachment C-OldvAttachment C-4_updated 20of3
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Attachment C-4. Baseline Comparison with Background and Water Quality Criteria, DOE Areas Groundwater Monitoring Program, LEHR

Water Quality Baseline Below

Monitoring Baseline Background Criterion WQC or at/below
Well Constituent Units Concentration Concentration” (WQC)" WQC Reference Background?*
UcDh1-071 Manganese ug/L 6.34 10 50 Secondary MCL (SWRCB 2018b) Yes
UCD1-071 Uranium-238 pCrL 231 09461 20 MCL (SWRCB 2018a) Yes
UCD1-072 Chloroform pg/L 0.88 0 70 MCTL. (EPA 2006) Yes
UcCD1-072 Chromium pg/L 62.9 43.7 50 MCL (SWRCB 2018a) No
UcD1-072 Chromium (Hexavalent) pg/L 57 40 50 MCL (SWRCB 2018a) No
UCcDh1-072 Formaldehyde ug/L 147 137 100 California Notification Level (SWRCB 2020) Yes
UcCD1-072 Gross Beta pCi/L 374 28817 NA (4 mrem/yr) MCL (SWRCB 2018a) No
UCD1-072 Uranium-238 pCiYL 1.14 0.946 1 20 MCL (SWRCB 2018a) Yes
Notes: Abbreviations:
* Groundwater background determined from wells UCD1-018 and UCD1-063 monitoring data MCL = Maximum Contaminant Level

collected in 2011 and 2012 (Weiss 2014) mg/L - milligrams per liter
® WQC Selection priority: California Primary MCL, USEPA Primary MCL, Secondary MCL, mrem/yr = millirem per year

California Notification Level, USEPA RSL. NA = not available
°"No" indicates that baseline level is either below the WQC, or, if above the WQC, is at or below the pCi/L = picoCuries per liter

background level. RSL = Regional Screening Level
] = estimated value SWRCB = State Water Resources Control Board

pe/l, = micrograms per liter
USEPA =U.S. Environmental Protection Agency
References: WQC =water quality criterion
USEPA (U.S. Environmental Protection Agency), 2000. Soif Screening Guidance for Radicruclides: User's Guide, EPA/540-R-00-007, October.
USEPA (U.S. Environmental Protection Agency), 2006, National Primary Drinking Water Regulations: Stage 2 Disinfectants and Disinfection Byproducts Rule, Federal Register
40 Code of Federal Regulations Parts 9, 141, and 142, January 4.
USEPA (U.S. Environmental Protection Agency), 2020, Regional Screening Level (RSL) - Generic Tables, Summary Table (TR=1E-6, HQ=1), https://www. epa.gov/risk/regional-
screening-levels-rsls-generic-tables, last updated on May 1, 2020, accessed June 26, 2020.
SWRCB (State Water Resource Control Board), 2018a. Maximum Contaminant Levels and Regulatory Dates For Drinking Water, U.S. EPA vs California,
https:/fwww. waterboards.ca.gov/drinking water/certlic/drinkingwater/documents/cer/mels _epa vs dwp.pdf, last updated October 2018, accessed June 26, 2020.
SWRCB (State Water Resource Control Board), 2018b. Secondary Drinking W ater Standards, https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/
ddw_secondary_standards.pdf, last updated October 1, 2018, accessed June 29, 2020.
SWRCB (State Water Resource Control Board), 2020. Division of Drinking Water (DDW), Drinking Water Notification Levels and Response Levels: An Overview.
https: /fwww.waterboards.ca.gov/drinking water/certlic/drinkingwater/documents/notificationlevels/notification levels response levels overview.pdf, Last updated
February 6, 2020, Accessed July 6, 2020,
Weiss (Weiss Associates), 2014. Final 2012 Comprehensive Annuial Water Monitoring Report for the Laboratory for Energy-Related Health Research/Old Campurs Lanedfill
Superfund Site, University of California, Davis, February 6.
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Figure 4-2. Groundwater Elevations in HSU-1 — Four Quarters 2013 - Laboratory for Energy-related Health Research/Old Campus Landfill, University of California, Davis
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Table D-1. Groundwater Monitoring Program Effectiveness Summary

. . . Comparison N;mbelr of 95% UCL
Well Analyte Detection Concen_tratlon Concentration Criteria esults 95%, wac or Max® Comments
Frequency Units Range Above ucL >WQC
(CC) Criteria
COCs with Baseline Concentrations > Background (CC = Baseline)
UCD1-021 Nitrate as N 17/17 mg/L 20-30 27 9 28 10 Yes Minor exceedance of baseline;
no increasing trend

UCD1-023 Carbon-14 20/20 pCi/L 11-45.7 221 10 32 2000 No

UCD1-054  |Mercury 3/13 ug/L 0.0348-0.072 0.072J 1 NA 2 No

UCD1-068 Selenium 28/28 ug/L 1.53-3.98 2.24 13 2.7 50 No

UCD1-070 Carbon-14 25/26 pCi/L 6.47-48.5 18.9 11 24 2000 No

UCD1-071 Chromium 14/14 ug/L 34.8-58.7 491 3 47 50 No

uUcD1-071 Chromium 19/19 pg/L 21-62 47 48 50 No

(hexavalent)
UCD1-071  [Mercury 417 ug/L 0.0518-0.219 0.0658 J 2 NA 2 No
UCD1-072 Nitrate as N 18/18 mg/L 18-26 23 1 22 10 Yes Minor exceedance of baseline;
no increasing trend
COCs with Baseline Concentrations < Background (CC = Background)

UCD1-021 Carbon-14 0/12 pCi/L <7 <7 0 NA 2000 No

UCD1-021 Radium-226 6/15 pCi/L 0.292-0.928 1.17 0 NA 5 No

UCD1-023 Nitrate as N 12/12 mg/L 1.1-5.1 15 0 4.5 10 No

UCD1-054 Cesium-137 0/13 pCi/L <2.76 <5 0 NA 200 No

UCD1-054 Chromium 13/13 ug/L 6.28-13.6 43.7 0 11 50 No

UCD1-054 Chromium 13/13 pg/L 5.1-12 40 0 9.8 50 No

(hexavalent)

UCD1-054 Molybdenum 13/13 ug/L 2.26-3.11 3.13 0 29 100b No

UCD1-054 Silver 0/13 ug/L <1 <1 0 NA 100 No

UCD1-054  |Strontium-90 0/13 pCi/L <0.603 <1 0 NA 8 No

UCD1-068 [Carbon-14 1/16 pCi/L 6.32 <7 0 NA 2000 No

UCD1-068 [Nitrate as N 15/15 mg/L 6.2-13 15 0 11 10 Yes Below site background
UCD1-068 |Radium-226 7/18 pCi/L 0.308-2.04 1.17 3 NA 5 No

UCD1-069 Formaldehyde 1/14 mg/L 0.012 13J 0 NA 100° No

UCD1-069 Molybdenum 12/12 ug/L 1.03-1.81 3.13 0 1.6 100b No

UCD1-069 |Nitrate as N 14/14 mg/L 3.1-14 15 0 11 10 Yes Below site background
UCD1-070 |Nitrate as N 13/13 mg/L 0.99-3 15 0 2.1 10 No
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Table D-1. Groundwater Monitoring Program Effectiveness Summary (continued)

. . . Comparison Number of 95% UCL
Well Analyte Detection Concen_tratlon Concentration Criteria Results 95% wac | or Max' T
Frequency Units Range Above ucL >WQcC
(CC) Criteria
COCs with Baseline Concentrations < Background (CC = Background) (continued)
UCD1-071 |[Cesium-137 0/13 pCi/L <3.46 <5 0 NA 200 No
UCD1-071 [Molybdenum 13/13 pg/L 0.6-3.29 3.13 1 1.3 100b No
UCD1-071 |[Silver 0/13 ug/L <1 <1 0 NA 100 No
UCD1-071 |Strontium-90 0/13 pCi/L <0.436 <1 0 NA 8 No
UCD1-072 |Carbon-14 0/15 pCi/L <7 <7 0 NA 2000 No
UCD1-072 [Radium-226 6/17 pCi/L 0.32-4.6 1.17 1 NA 5 No
MOCs with Baseline Concentrations > Background (CC = Baseline)
UCD1-070 [Zinc 11/12 pg/L 0.599-128 35.2 1 16 5000 No
UCD1-071 [Aluminum 6/9 ug/L 7.15-27.3 27.3J 0 19 1000 No
UCD1-072 |Aluminum 8/13 ug/L 3.38-207 39.9 1 19 1000 No
MOCs with Baseline Concentrations < Background (CC = Background)
UCD1-013 |Chlordane 017 pg/L <0.099 <0 0 NA 0.1 No
UCD1-013 |Dieldrin 118 ug/L 0.016 <0 1 NA Yes Single detection, probable outlier
0.0018"
UCD1-021 [Aluminum 4/10 ug/L 4.06-9.49 5.86 J 2 NA 1000 No
UCD1-021 |Americium-241 0/9 pCi/L <0.277 <0.71 0 NA 15 No
UCD1-023 |Mercury 2/10 ug/L 0.117-0.168 0.0479 J 2 NA 2 No
UCD1-023 |Zinc 9/12 pg/L 4.7-43.9 20.9 1 8.9 5000 No
UCD1-068 [Aluminum 713 pg/L 4.02-10.3 5.86 J 3 7 1000 No
UCD1-068 [Americium-241 0/13 pCi/L <0.281 <0.71 0 NA 15 No
UCD1-068 |Chromium 15/15 ug/L 33-54.3 43.7 6 45 50 No
UCD1-068 |Nickel 13/13 pg/L 1.23-2.34 141 0 21 100 No
UCD1-069 |Aluminum 8/13 ug/L 4.05-1080 5.86 J 6 14 1000 No
UCD1-069 |[Silver 0/9 ug/L <1 <1 0 NA 100 No
UCD1-070 |Mercury 0/10 ug/L <0.2 0.0479 J 0 NA 2 No
UCD1-072 |Americium-241 0/12 pCi/L <0.318 <0.71 0 NA 15 No
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Notes:

2 95% UCL compared to water quality criterion when available, otherwise Max compared to water quality criterion
b U.S. Environmental Protection Regional Screening Level (RSL)

¢ California Notification Level

Detection frequency includes duplicate samples

MCLs are used as the water quality criterion unless noted.

Abbreviations:

95% UCL = 95% upper confidence level on the mean
COC = constituent of concern

Max = maximum concentration

MCL = maximum contaminant level

mg/L = milligrams per liter

pg/L = micrograms per liter

MOC = monitoring-only constituent

NA = UCL not available; the number of detected sample results was insufficient to determine a reliable UCL
pCi/L = picocuries per liter

RSL = Regional Screening Level

WQC = water quality criterion

References:

EPA (U.S. Environmental Protection Agency), 2000. Soil Screening Guidance for Radionuclides: User’s Guide, EPA/540-R-00-007,
October. (See Table D.2, Radionuclide Drinking Water MCLs)

EPA (U.S. Environmental Protection Agency), 2020. Regional Screening Level (RSL) - Generic Tables, Summary Table (TR=1E-6, HQ=1), https://www.epa.gov/risk/
regional-screening-levels-rsls-generic-tables, last updated on May 1, 2020, accessed July 7, 2020.

SWRCB (State Water Resource Control Board), 2015. Division of Drinking Water (DDW), Drinking Water Notification Levels and Response Levels: An Overview.
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/notificationlevels/notificationlevels.pdf, last updated February 4, 2015, accessed June 29, 2020.

SWRCB (State Water Resource Control Board), 2018a. Maximum Contaminant Levels and Regulatory Dates for Drinking Water, U.S. EPA vs California,
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/ccr/mcls_epa_vs_dwp.pdf, last updated October 2018, accessed June 26, 2020

SWRCB (State Water Resource Control Board), 2018b. Secondary Drinking Water Standards, https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/
documents/ddw_secondary_standards.pdf, last updated October 1, 2018, accessed June 29, 2020.

Page D-3



This page intentionally left blank

Page D-4



Appendix E

Interviews Summary and Transcripts
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Table E-1 lists those approached for interviews for this Five-Year Review; each person’s title,
role on this project, and response to the interview request are also provided. “No response” in the
last column of Table E-1 indicates that the individual did not respond to the interview request
after a minimum of five communication attempts via phone message or email.

Table E-1. Individuals Invited To Be Interviewed for the Five-Year Review

. Role on DOE Response to Interview
Person Title .
Areas Project Request
. . Environmental Manager, . . Yes, provided input
Chris Wright UC Davis EH&S Unit UC Davis project manager in writing
Supervisor,
Michael Bauer UC Davis Grounds and Grounds maintenance No response
Landscape Services
Ardie Dehghani Campus Engineer, UC Davis DCM Construction oversight Yes, E)nr(\)/://rlﬁicé input
. Business Manager, . .
Shari Gallagher UC Davis CHE Works at CHE (onsite) Declined
Shanie McCarty EH&S Specialist |, UC Davis CHE Works at CHE (onsite) No response
Kent Pinkerton Director, UC Davis CHE Works at CHE (onsite) Yes, ‘Ug:ggﬁ? input
Unit Operations Manager, . . . .
Bret Steadman California Raptor Center Works at neighboring facility Declined
. ) Animal Resource Manager, . . .
Tatiana Viau UC Davis Center for Equine Health Works at neighboring facility No response
Holly Hadlock Remedial Project Manager EPA Region 9 Yes, provided input
verbally
Durin Linderholm Engineering Geologist CRWQCB Declined®
John Bystra Project Manager DTSC Yes, prov@_ed input
in writing
Note:

3|ndicated he has no additional input beyond that provided through regular meetings and document review.

Abbreviations:

CHE = Center for Health and the Environment

CRWQCB = California Regional Water Quality Control Board
DCM = Design and Construction Management

DTSC California Department of Toxic Substances Control
EH&S = Environmental Health & Safety

EPA = United States Environmental Protection Agency
LEHR = Laboratory for Energy-Related Health Research

UC Davis = University of California, Davis

Potential interviewees were given the option of being interviewed in-person, by telephone, or by
providing written responses via email. The five individuals listed below who agreed to provide
input did so between March 23 and April 21, 2020. These five respondents represent EPA,
DTSC, UC Davis EH&S Unit, UC Davis DCM, and UC Davis CHE. As indicated in Table E-1,
two of the five individuals provided input verbally, with their responses recorded, transcribed,
and transcriptions reviewed by them. The remaining three participants provided input in writing
by completion the questionnaire. The questionnaire used for the interview, as well as the filled-in
forms and/or the transcript recording of each interviewee’s responses, is provided in

Attachment E-1.
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A summary of interviewee responses is provided below:

e All respondents felt that the DOE Areas remedy is adequately protective, and none were
aware of any changes in DOE Areas conditions, laws, or regulations in the past five years
that would affect the protectiveness and effectiveness of the remedy.

e Interms of impact that the DOE Areas remedy has had on the community, one UC Davis
respondent mentioned high costs. A second UC Davis respondent (CHE Director Kent
Pinkerton) mentioned his understanding that bottled water had been provided to the
neighbors and to CHE but did not know who was paying for it.!

e All respondents indicated they were not aware of any complaints, violations, incidents, or
activities such as vandalism, trespassing, or emergency response involving the DOE Areas
and remedy. UC Davis LEHR project manager Chris Wright mentioned that when his office
(UC Davis EH&S Unit) was informed of a mowed-down dead elderberry bush, they needed
to contact UC Davis staff responsible for vegetation control and perform additional training
and outreach, in accordance with the SMP. The management of trees and large shrubs that
need to be removed from DOE Areas was identified as an issue in the First Five-Year
Review and the SMP was revised in 2019 to provide specific procedures for this.

e Four of the five respondents felt they were adequately informed about the DOE remedy and
land-use restrictions, trained on their responsibilities regarding the remedy implementation
(as appropriate), and knew where to obtain information about the remedy. However, CHE
Director Kent Pinkerton indicated he did not feel well-informed and recommended that
some sort of report be provided to him.

! The bottled water program was terminated in the mid-2000s when it was demonstrated in the CERCLA Remedial
Investigation that groundwater used by the community was not impacted by site activities.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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INTERVIEW RECORD

Site Name: United States Department of Energy Areas at the

Laboratory for Energy-Related Health Research/South Campus | EpA ID No.: CA2890190000
Superfund Site, UC Davis, California

Subject: Remedial Action Five Year Review Date: 3/27/2020 Time: 15:30 PST
Type: O Telephone O Visit B Completed Form O Other

Location of Visit (only for in-person interview):

Contact Made By (only for in-person or phone interview):

Name: | Title: | Organization:

Individual Providing Input:

Name: Ardie Dehghani | Title: Director of Engineering | Organization: UC Davis
Telephone No: (530) 754-1008 Street Address: 255 Cousteau Place
E-Mail Address: adehghani@ucdavis.edu City, State, Zip: Davis, Ca, 95617

Question 1: What has been your involvement in the Laboratory for Energy-Related Health Research/South
Campus Superfund Site (LEHR) to date? How long have you worked on or been associated with the LEHR Site?

| have the engineering project managers in my group for few design and construction
projects. | have been associated with LEHR project since 2013 with very limited
technical involvement.

Question 2: Do you have specific knowledge of the remediation project at the United States Department of
Energy (DOE) Areas of LEHR? If so, what is your general impression of the project and do you feel that the
DOE remedy is sufficiently protective of human health and the environment?

| have knowledge about remediation measures developed for EPA review and approval.
| am not exactly sure how to distinguish these with DOE area of LEHR

Question 3: Has the DOE remedy had an effect on the community? Are you aware of any concerns?

Assuming this question is related to those | mentioned in question #2, | believe so.

| am not aware of concerns except it cost too much.

Question 4: Are you aware of any events, incidents, or activities at the DOE Areas of LEHR such as vandalism,
trespassing or emergency responses from local authorities? If so, please provide details.

Not to my knowlege

Question 5. Are you aware of restrictions on soil disturbance at the DOE Areas and how/when to initiate the
soil disturbance permit process?

| believe so, based on reports provided for EPA review and approvals.

I\ Project Tasks\LEHR DOE PDF questionaire\Interview Form 2020.doc
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INTERVIEW RECORD CONTINUED

Question 6. Do you feel the land-use restrictions in DOE areas have been adequate in terms of ensuring
public, worker, and student protection?

| am not an expert in this area, but the engineering reports suggest so.

Question 7: Do you feel well informed about the activities and progress at the DOE Areas of LEHR? If not, what
can DOE do to keep you better informed?

Limited, | only know some of Campus activities for remedial design and discussions.

Question §8: Do you know where to get information about the DOE areas of LEHR?

Yes, Engineering reports and Internet.

Question 9: Have there been routine communication or activities (site visits, inspections, reporting activities, etc.)
conducted by your office regarding the DOE Remedy at the LEHR Site? If so, please give their purpose and
results.

Our UC Davis groups are managing consultants that were/are developing detail

engineering for the proposed solutions. | have been participating in high level
discussions about cost, approvals, schedule, etc.

Question 10: Have there been any complaints, violations, or other incidents related to the site requiring a
response by your office? If so, please give details of the events and results of the responses.

Not to my knowledge.

Question 11: Have there been any significant changes in laws or regulations since the DOE remedy’s start-up in
20117 If so, do they affect the protectiveness or effectiveness of the remedy? Please describe changes and impacts.

| do not know.

Question 12: Do you have any comments, suggestions, concerns, or recommendations regarding the activities
at the DOE Areas of LEHR?

No

I\ Project Tasks\LEHR DOE PDF questionaire\Interview Form 2020.doc
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INTERVIEW RECORD

Site Name: United States Department of Energy Areas at the

Laboratory for Energy-Related Health Research/South Campus | EpA ID No.: CA2890190000
Superfund Site, UC Davis, California

Subject: Remedial Action Five Year Review Date: 3/31/2020 Time: 2000
Type: O Telephone O Visit B Completed Form O Other

Location of Visit (only for in-person interview):

Contact Made By (only for in-person or phone interview):

Name: | Title: | Organization:

Individual Providing Input:

Name: Chris Wright | Title: Environmental Manager | Organization: UC Davis
Telephone No: (530) 752-3044 Street Address: One Shields Avenue, 276 Hoagland Hall
E-Mail Address: cvwright@ucdavis.edu City, State, Zip: Davis, CA, 95616

Question 1: What has been your involvement in the Laboratory for Energy-Related Health Research/South
Campus Superfund Site (LEHR) to date? How long have you worked on or been associated with the LEHR Site?
| am the Environmental Manager for UC Dauvis, in this role | am the lead for all aspects
of the LEHR project. This includes the direction and supervision of UC Davis LEHR
support staff (primarily, Environmental Specialist Rachel Lauesen).

Question 2: Do you have specific knowledge of the remediation project at the United States Department of
Energy (DOE) Areas of LEHR? If so, what is your general impression of the project and do you feel that the
DOE remedy is sufficiently protective of human health and the environment?

| am familiar with the DOE remediation project at the LEHR site.

My impression of the DOE aspect of the project is that the project is well managed and
is sufficiently protective of human health and the environment.

Question 3: Has the DOE remedy had an effect on the community? Are you aware of any concerns?

| am not aware of any effect the DOE remedy has had on the community.

| am not aware of any concerns.

Question 4: Are you aware of any events, incidents, or activities at the DOE Areas of LEHR such as vandalism,
trespassing or emergency responses from local authorities? If so, please provide details.

| am not aware of any events, incidents, or activities at the DOE Areas of LEHR such as
vandalism, trespassing or emergency responses from local authorities.

Question 5. Are you aware of restrictions on soil disturbance at the DOE Areas and how/when to initiate the

soil disturbance permit process?

Yes. | am aware of restrictions on soil disturbance at the DOE Areas and how/when to
initiate the soil disturbance permit process.
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INTERVIEW RECORD CONTINUED

Question 6. Do you feel the land-use restrictions in DOE areas have been adequate in terms of ensuring
public, worker, and student protection?

Yes. | feel the land-use restrictions in DOE areas have been adequate in terms of
ensuring public, worker, and student protection.

Question 7: Do you feel well informed about the activities and progress at the DOE Areas of LEHR? If not, what
can DOE do to keep you better informed?

Yes. | feel well informed about the activities and progress at the DOE Areas of LEHR.

Question §8: Do you know where to get information about the DOE areas of LEHR?

Yes.

Question 9: Have there been routine communication or activities (site visits, inspections, reporting activities, etc.)
conducted by your office regarding the DOE Remedy at the LEHR Site? If so, please give their purpose and
results.

Yes. |, or other staff at my direction perform site visits, inspections, storm-water

sampling. UC Davis manages aspects of the DOE remedy through a financial
assistance grant funded by DOE.

Question 10: Have there been any complaints, violations, or other incidents related to the site requiring a
response by your office? If so, please give details of the events and results of the responses.

When my office was made aware of the mowed down dead elderberry bush reported in
the most recent FYR, my office needed to contact UC Davis staff responsible for
vegetation control and perform additional training and outreach.

Question 11: Have there been any significant changes in laws or regulations since the DOE remedy’s start-up in
20117 If so, do they affect the protectiveness or effectiveness of the remedy? Please describe changes and impacts.

| am not aware of any significant changes in laws or regulations since the DOE
remedy’s start-up in 2011.

Question 12: Do you have any comments, suggestions, concerns, or recommendations regarding the activities
at the DOE Areas of LEHR?

No.
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INTERVIEW RECORD

Site Name: United States Department of Energy Areas at the

Laboratory for Energy-Related Health Research/South Campus | EpA ID No.: CA2890190000
Superfund Site, UC Davis, California

Subject: Remedial Action Five Year Review Date: 4/1/2020 Time: 8:28 AM
Type: O Telephone O Visit B Completed Form O Other

Location of Visit (only for in-person interview):

Contact Made By (only for in-person or phone interview):

Name: | Title: | Organization:

Individual Providing Input:

Name: John Bystra | Title: Project Manager | Organization: DTSC
Telephone No: (916) 255-3669 Street Address: 8800 Cal Center Drive
E-Mail Address: john.bystra@dtsc.ca.gov City, State, Zip: Sacramento, California, 95826

Question 1: What has been your involvement in the Laboratory for Energy-Related Health Research/South
Campus Superfund Site (LEHR) to date? How long have you worked on or been associated with the LEHR Site?

| have been the DTSC project manager for the LEHR site since early 2009.

Question 2: Do you have specific knowledge of the remediation project at the United States Department of
Energy (DOE) Areas of LEHR? If so, what is your general impression of the project and do you feel that the
DOE remedy is sufficiently protective of human health and the environment?

| understand the DOE remedy, both the present components (the recorded Land Use
Covenant (LUC) and Soil Management Plan) and the historical components (the
historical investigations, leading to various soil excavations). | feel that the DOE Areas
remedy at the LEHR site is protective of human health and the environment.

Question 3: Has the DOE remedy had an effect on the community? Are you aware of any concerns?

Historically, the UC Davis community voiced a variety of concerns concerning the DOE
remedy at the LEHR site. Since around 2015-16, however, no significant concerns have
been raised for the DOE Areas remedy at the LEHR site.

Question 4: Are you aware of any events, incidents, or activities at the DOE Areas of LEHR such as vandalism,
trespassing or emergency responses from local authorities? If so, please provide details.

| am not aware of any vandalism, trespassing, emergency responses from local
authorities, or any other events, incidents, or activities at the DOE Areas of LEHR.

Question 5. Are you aware of restrictions on soil disturbance at the DOE Areas and how/when to initiate the
soil disturbance permit process?

| am aware of both the general soil restrictions at the DOE Areas of the LEHR site, as
well as how and when DOE (or UC Davis on behalf of DOE) initiates the soil
disturbance permit process.
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INTERVIEW RECORD CONTINUED

Question 6. Do you feel the land-use restrictions in DOE areas have been adequate in terms of ensuring
public, worker, and student protection?

The remaining constituents of concern (COCs) in both soil and groundwater are at levels
indicating that the sources of these COCs have likely been removed from DOE Areas at the
LEHR site during historical soil excavations before recording of the LUC. Thus, | feel that the
LUC restrictions are adequate at ensuring public, worker and student protection, now and likely
in the future.

Question 7: Do you feel well informed about the activities and progress at the DOE Areas of LEHR? If not, what
can DOE do to keep you better informed?

Due to the routine meetings held for the LEHR site (at least 6 times a year, but usually
closer to monthly), | feel well informed about activities and progress at the DOE Areas
of the LEHR site.

Question §8: Do you know where to get information about the DOE areas of LEHR?

| have a number of contacts for DOE, UC Davis, and the consultants for both of these
entities, so | feel | have information readily available to me about the DOE Areas of
LEHR. Also, my access to DTSC's Envirostor allows me to review information about
currently planned activities and historical activities leading to this point in time.

Question 9: Have there been routine communication or activities (site visits, inspections, reporting activities, etc.)
conducted by your office regarding the DOE Remedy at the LEHR Site? If so, please give their purpose and
results.

In addition to the routine meetings the regulatory agencies have to discuss the LEHR site,
there are other activities that augment these meetings, including site visits by the DTSC
project team, DTSC presence at annual inspections for the LUC (on an as-needed basis), and
other miscellaneous activities, as needed.

Question 10: Have there been any complaints, violations, or other incidents related to the site requiring a
response by your office? If so, please give details of the events and results of the responses.

To the best of my knowledge, there have been no significant complaints, violations, or
other incidents associated with the site requiring a response from DTSC since | began
with the project in 2009. Any DTSC issues with documents are resolved through the
review, response and finalizing process for document review.

Question 11: Have there been any significant changes in laws or regulations since the DOE remedy’s start-up in
20117 If so, do they affect the protectiveness or effectiveness of the remedy? Please describe changes and impacts.

While there have been no significant changes in laws or regulations since the DOE remedy's start up in 2011, there
have been changes in the science of understanding vapor intrusion. These advances led to augmenting the last
five-year review with data acquired for soil vapor in the subsurface and indoor air at DOE Areas, evaluating it, and
verifying that the data identified no significant vapor intrusion is likely occurring at the DOE Areas at the LEHR site.

Question 12: Do you have any comments, suggestions, concerns, or recommendations regarding the activities
at the DOE Areas of LEHR?

| have no comments, suggestions, concerns, or recommendations at this time for the
DOE Areas of the LEHR site.
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INTERVIEW RECORD

Site Name: United States Department of Energy Areas at the

Laboratory for Energy-Related Health Research/South Campus | EpA ID No.: CA2890190000
Superfund Site, UC Davis, California

Subject: Remedial Action Five Year Review Date: 4/21/2020 Time: 14:00
Type: B Telephone O Visit O Completed Form O Other

Location of Visit (only for in-person interview):

Contact Made By (only for in-person or phone interview):

Name: Mary Stallard | Title: Associate Hydrogeologist | Organization: Weiss Associates

Individual Providing Input:

Name: Kent Pinkerton | Title: | Organization: UC Davis
Telephone No: (530) 752-8334 Street Address: Bldg 3792, 1250 Old Davis Road
E-Mail Address: kepinkerton@ucdavis.edu City, State, Zip: Davis, CA 95616

Question 1: What has been your involvement in the Laboratory for Energy-Related Health Research/South
Campus Superfund Site (LEHR) to date? How long have you worked on or been associated with the LEHR Site?

My association with the work done at LEHR for anything that would be in terms of cleanup has been zero. | have been here
since 1986 ... July 1, 1986 ... | was the first employee or University faculty member recruited to this site who did not have
any DOE research funding, not that this was the reason for that. It was said more than once, "do you have any DOE
funding" and | said "no" and again it was kind of made clear that | was the first faculty member onsite without DOE

funding ... so that was almost 36 years ago.

Question 2: Do you have specific knowledge of the remediation project at the United States Department of
Energy (DOE) Areas of LEHR? If so, what is your general impression of the project and do you feel that the
DOE remedy is sufficiently protective of human health and the environment?

| am somewhat familiar with some of the things. | know that the water treatment facility where they would percolate the water though
some sort of bags, | was familiar with that ... but | realize that building was completely taken down. | understand that some of the water
was let down into the groundwater. | do know that there is some sort of ... | don't know if it's a cistern or some sort of water storage that
has been completely entombed and is below ground where that building used to exist. 1 am aware that there are fairly substantial areas
buildings that have been completely cleaned with no further contamination but have been left as not usable for future occupation and
that is | don't think due to DOE but | think due to UC Davis policy, We were in the process of putting in an aquatic center here in which
there was extensive blueprints done up for us, several thousand dollars ... and | was not involved in that but that was abruptly stopped
by the Office of Research at UC Davis saying, "No, you're not going to put in that kind of research center over areas that could
potentially be declared as possibly contaminated." They were moving, but it was an official higher-up, probably over facilities that
basically stopped it cold. | am totally confident that the DOE approach to removing the contamination through the Superfund program
was successful. So that ... | don't have any issues with; | do understand that there is some concern about there being perhaps in terms
of the water, kind of a flow of nitrate contaminated water underground and | guess that's why you have those wells that monitor the
groundwater. The only thing | find problemmatic is the University's approach to all of this.

Question 3: Has the DOE remedy had an effect on the community? Are you aware of any concerns?

The only thing that I'm aware of is that our neighbors receive, at no cost, bottled water and we here at the Center for Health and
the Environment also receive bottled water; who's paying for that, | don't know ... but we've been encouraged to not necessarily
drink the water. The water fountains here, which are several located throughout the building, so that's all that I'm aware of.

Question 4. Are you aware of any events, incidents, or activities at the DOE Areas of LEHR such as vandalism,
trespassing or emergency responses from local authorities? If so, please provide details.

No, although | am a little bit ... as Director of the Center, | think that it would be very helpful for me to know any activity for people
who are not assigned to this facility for me to be aware of. | am aware, even in the last few weeks, there happen to be people who
are onsite, they don't appear to be UC Davis people but | don't know; and they're working in areas that there are no buildings, and |
don't have any idea of what it is they are doing - | wish | knew, as Director of the facility. It's only because of COVID-19 that | need to
get out and walk around a little bit that | even noticed it. It's just in a very unusual spot ... it's kind of in that area that | thought was
where the low trenches were .. the low radiation trenches .. the open trenches that were there. There's a few boxes out there.
There's one individual that seems to be busy doing something but | have no idea what is it and | have no idea why they're there or
who's given them authority to be there. Now that you mention that (the beekeeper), that could be a possibility ... they look like
wooden boxes ... kind of blue, a few of them and | just don't know what's going on so that could be who that individual is.

Question 5: Are you aware of restrictions on soil disturbance at the DOE Areas and how/when to initiate the
soil disturbance permit process?

No. | am not aware of what the restrictions are; I'm only aware that we have a building that houses our cage cleaner and we
have been told that that building must come down and we can no longer have our cage cleaning facility onsite. What I've been
told is that once the building is removed, they will cement over that entire surface. And again, | have no idea what the rationale
is around that.
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INTERVIEW RECORD CONTINUED

Question 6: Do you feel the land-use restrictions in DOE areas have been adequate in terms of ensuring
public, worker, and student protection?

| really could not give an opinion.

Several years ago, there was a proposal to bring the Department of Transportation diesel testing site
here to Davis. One of the sites that was considered for doing this was the radiation field where the
cobalt building is and so ... | don't know ... that suddenly stopped .. any discussion on that. I'm not
sure | would have been happy to have a diesel testing facility when we're doing air quality research
here and again, | think that would have caused ... if it had been brought here, they definitely would
have to do something with digging around in the soil. But that's basically "off the table".

Question 7: Do you feel well informed about the activities and progress at the DOE Areas of LEHR? If not, what
can DOE do to keep you better informed?

| do not feel well informed. | would recommend maybe some sort of report be given to me. | must say that a
few years ago, there was some sort of public meetings about DOE/LEHR activities that | did attend; | don't
think | found it very helpful.

Report more useful than a meeting? The public hearing usually are just someone who's going to gripe ...
but the idea that is it really helping us to understand progress or what eventual consideration should be ...
will we ever reach a point when we can put a new building onsite or is that never going to happen.

Question 8: Do you know where to get information about the DOE areas of LEHR?

Probably Shanie ... and if she doesn't know then | would not know.

Question 9: Have there been routine communication or activities (site visits, inspections, reporting activities, etc.)
conducted by your office regarding the DOE Remedy at the LEHR Site? If so, please give their purpose and
results.

For those of us who are based here at CHE, the answer is "no". For UC Davis, | would
assume "yes", there probably have been regular meetings and discussions.

Question 10: Have there been any complaints, violations, or other incidents related to the site requiring a
response by your office? If so, please give details of the events and results of the responses.

It's clearly not anything that | have heard anything about ... and | have been the Director since
2001. In terms of issues that we deal with and terms of our buildings ... we had a building fire
courtesy of physical facilities at UC Davis; that happened probably 3 years ago in May and we
were not allowed to do anything - it shut us completely down. The building was not destroyed, just
the electronics/control panel room ... they said it was part of a mishap on renovation where live
wires were left and it started the roof on fire. Not a great previous experience. On the positive
side, we have a really nice building now.

Question 11: Have there been any significant changes in laws or regulations since the DOE remedy’s start-up in
20117 If so, do they affect the protectiveness or effectiveness of the remedy? Please describe changes and impacts.

No. I'm not in a position to know if there's been any issues, certainly that's not impacted on any of
us who are here year-round.

Question 12: Do you have any comments, suggestions, concerns, or recommendations regarding the activities
at the DOE Areas of LEHR?

No. Again, we're still going through a process that continues to remind us that at one time we were
an area where lots of radiation and research was done; we continue to be reminded that there are
certain buildings we cannot use and that there are other buildings that are going to be removed, not
really explaining why they're being removed. Those are my only comments as Director. And ... it
would be helpful to have a little bit better communication, and I'm thinking with UC Davis, not
necessarily DOE, with what they have in mind.
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INTERVIEW RECORD

Site Name: United States Department of Energy Areas at the

Laboratory for Energy-Related Health Research/South Campus | Epa 1D No.: CA2890190000
Superfund Site, UC Davis, California

Subject: Remedial Action Five Year Review Date: March 23, 2020 | Time: 13:00
Type: X Telephone O Visit O Completed Form O Other

Location of Visit (only for in-person interview):

Contact Made By (only for in-person or phone interview):

Name: Mary Stallard | Title: Associate Hydrogeologist Organization: Weiss Associates
Individual Providing Input:
Name: Holly Hadlock Title: Remedial Project Manager Organization: U.S. Environmental
Protection Agency
Telephone No: (415) 972-3171 Street Address: 75 Hawthorne Street
E-Mail Address: hadlock.holly @epa.gov City, State, Zip: San Francisco, CA 94105

Question 1: What has been your involvement in the Laboratory for Energy-Related Health Research/South Campus
Superfund Site (LEHR) to date? How long have you worked on or been associated with the LEHR Site?

Response 1: | am EPA project manager for the site. December 2015.

Question 2: Do you have specific knowledge of the remediation project at the United States Department of Energy
(DOE) Areas of LEHR? If so, what is your general impression of the project and do you feel that the DOE remedy
is sufficiently protective of human health and the environment?

Response 2: | do have knowledge of the project. | have not spent a lot of time looking back over
historical documents, and DOE’s remediation did take place before I started working on it. My
impression is the cleanup has been adequate. | know DOE performed non-time critical removal
actions in the late 1990s and early 2000s that involved the excavation and offsite disposal of
contaminated soil and debris, and that post-excavation confirmation sampling showed that residual
soil contamination was present in some locations. Potential environmental impacts from this
residual contamination were subsequently addressed by DOE’s remedial action which includes land
use controls and groundwater monitoring. I’ve participated in inspections of DOE’s land use
controls and have reviewed the post-ROD groundwater monitoring results. Based on information
EPA has reviewed, the DOE remedy appears to be protective of human health and the environment.

Question 3: Has the DOE remedy had an effect on the community? Are you aware of any concerns?
Response 3: The community there is rather remote because the site is at the very south end of the

campus and the campus does have a transient nature being filled with students. | am not aware of
any concerns. So, | am not aware of any effects positive or negative on the community.

Question 4: Are you aware of any events, incidents, or activities at the DOE Areas of LEHR such as vandalism,
trespassing or emergency responses from local authorities? If so, please provide details.

Response 4: No.

Question 5: Are you aware of restrictions on soil disturbance at the DOE Areas and how/when to initiate the soil
disturbance permit process?

Response 5: Yes to the first part; no to the second part.

J:\DOE_Navarro\4116\137a_5-yr\2020_Five Year Review\Interviews\filled in\Interview_Transcript Hadlock 2020 Revised.doc

Attachment E-1, Page 9




Question 6: Do you feel the land-use restrictions in DOE areas have been adequate in terms of ensuring public,
worker, and student protection?

Response 6: Yes.

Question 7: Do you feel well informed about the activities and progress at the DOE Areas of LEHR? If not, what
can DOE do to keep you better informed?

Response 7: Yes.

Question 8: Do you know where to get information about the DOE areas of LEHR?
Response 8: Yes.

INTERVIEW RECORD CONTINUED

Question 9: Have there been routine communication or activities (site visits, inspections, reporting activities, etc.)
conducted by your office regarding the DOE Remedy at the LEHR Site? If so, please give their purpose and
results.

Response 9: | have regular meetings with the DOE representatives. | did participate in the most
recent IC inspection; | believe this was in — I’ll say — November 2019. So | think there is adequate
communication with my office.

Question 10: Have there been any complaints, violations, or other incidents related to the site requiring a response
by your office? If so, please give details of the events and results of the responses.

Response 10: No.

Question 11: Have there been any significant changes in laws or regulations since the DOE remedy’s start-up in
20117 If so, do they affect the protectiveness or effectiveness of the remedy? Please describe changes and impacts.
Response 11: | am not aware of any. Part of the Five-Year Review process is to look and see if there
are changes in ARARs. | don’t believe the last Five-Year Review found any changes to any laws
and regulations.

Question 12: Do you have any comments, suggestions, concerns, or recommendations regarding the activities at
the DOE Areas of LEHR?

Response 12: My only concern is a concerted effort needs to be into determining background
concentrations for certain constituents. | know a report was submitted. DOE was proposing
changing the way background is detected, or determined, because it meant then that maybe more
work would need to be done down looking the road. And EPA’s approach is, “No, we don’t change
how we determine background, but we might change what we then do with the information. We
might not require certain work to be done, but we should not change the long-standing method we
used to calculate background.”
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F1.0 Introduction

Updates to exposure assumptions, intake equations, and toxicity data for established constituents
of concern (COCs) for the U.S. Department of Energy (DOE) Areas at the Laboratory for
Energy-Related Health Research (LEHR) are evaluated in this appendix. Human health risks from
chemicals and radionuclides were estimated in the Site-Wide Risk Assessment (UC Davis 2004)
(SWRA). The land-use assumptions in the SWRA resulted in identification of five potential human
receptors for DOE Areas of responsibility at LEHR: (1) hypothetical future onsite residents,

(2) construction workers, (3) onsite outdoor researchers, (4) onsite indoor researchers, and

(5) trespassers.

After the SWRA, human health COCs were established for the DOE Areas in the Part B-Risk
Characterization for DOE Areas (DOE 2005) (Risk Characterization). The human health COCs
for each potential receptor and DOE Area are:

e  Hypothetical future onsite residents at the Domestic Septic System 4 Area (DSS 4):
benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene,
dibenzo[a,h]anthracene, and indeno[1,2,3-cd]pyrene.

o  Construction workers at DSS 4: benzo[a]pyrene.

e Hypothetical future onsite residents at the Eastern Dog Pens Area (EDPs): dieldrin and
strontium-90 (Sr-90).

o Hypothetical future onsite residents at the Southwest Trenches Area (SWTs): Sr-90.

No COCs were identified in DOE Areas for onsite outdoor researchers, onsite indoor
researchers, or trespassers because the Risk Characterization concluded that no chemicals or
radionuclides posed a significant risk to these receptors. Potential human exposure to the
above-listed COCs is actively managed through the ongoing Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) remedy in the DOE Areas. An
environmental covenant (DTSC 2014) (Covenant) was recorded to set environmental restrictions
in the DOE Areas, including a restriction in the DSS 4 Area that prohibits residential use, use for
day care for children, and cultivation of crops for human consumption. The Covenant restrictions
were implemented to actively prevent hypothetical future onsite resident exposure to COCs at
DSS 4. Annual inspections are conducted to verify adherence to the Covenant restrictions. While
exposure pathways remain potentially complete for workers in the EDPs, SWTs, and DSS 4,
exposure to contaminated soil in the DOE Areas is actively managed for these receptors as set
forth in a soil management plan (DOE 2019). A summary of DOE Areas that have COCs, the
potential receptors in DOE Areas, and their exposure status for each COC is presented in

Table F-1.
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Table F-1. DOE Areas, COCs, Receptors, and Exposure Status

Receptor Exposure Status by COC
. Hypothetical . Onsite Outdoor
DOE Constituent of P . Construction
A c Future Onsite Worker and Indoor Trespasser
rea oncern Resident Researchers
COC? | Exposure? | COC? | Exposure? | COC? | Exposure? [ COC? | Exposure?
Benzo[alanthracene Yes no? no potential® no potential® no potential®
Benzo[a]pyrene Yes no? Yes potential® no potential® no potential®
Domestic Benzolb]fluoranthene Yes no? no potential® no potential® no potential®
Septic
System 4 BenzolK]fluoranthene Yes no? no potential® no potential® no potential®
Dibenzo[a,h]lanthracene Yes no? no potential® no potential® no potential®
Indeno[1,2,3-cd]pyrene Yes no? no potential® no potential® no potential®
Eastern Dieldrin Yes | potential® no potential® no potential® no potential®
Dog Pens Strontium-90 Yes | potential® no potential® no potential® no potential®
Southwest . - b b b
Strontium-90 Yes potential no potential no potential no potential
Trenches
Notes:

@ Land-use covenant restrictions were implemented to actively protect against exposure (DTSC 2014).
b Exposure to contaminant in soil is possible for this receptor in this DOE Area.

Hypothetical residential receptors and construction workers exposure assumptions, intake
equations, and COCs toxicity data were evaluated with respect to updates in risk assessment
practice, and risks were recalculated and compared to the SWRA as presented below. Chemical
COCs are addressed first, followed by the evaluation of Sr-90. Updates to exposure assumptions,
intake equations, and toxicity data were also evaluated for onsite outdoor and indoor researchers
and trespassers.

F2.0 Exposure Pathways
Updates to exposure pathway assumptions are evaluated in this section.

F2.1 Hypothetical Residential Receptor and Construction Worker Exposure

Hypothetical residential receptor and construction worker exposure pathways are summarized
below and evaluated with respect to current practice.

F2.1.1 Hypothetical Future Residential Receptor Exposure

Human health risks to hypothetical future residential receptors in DOE Areas were estimated in
the SWRA (UC Davis 2004) based on the sum of risks from:
e Soil ingestion

e Soil dermal exposure

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Page F-2



e Aboveground plant ingestion
e Belowground plant ingestion
e External radiation

e Inhalation of dust and volatiles.

The First Five-Year Review (DOE 2016) concluded that the SWRA did not contain an adequate
evaluation of the vapor intrusion component of the inhalation exposure pathway and
recommended that vapor intrusion be fully evaluated to make a protectiveness determination for
the existing remedy. To address this gap, DOE conducted a vapor intrusion investigation in 2017
and 2018. Human health risks from vapor-forming chemicals were estimated based on soil gas
sample results and the estimated risks were characterized and reported in the Vapor Intrusion
Evaluation Report for the Former Laboratory for Energy-Related Health Research Federal
Facility, University of California, Davis, which is included as an attachment to Addendum to
Laboratory for Energy-Related Health Research Federal Facility, University of California at
Davis, Five-Year Review Report Dated September 15, 2016 (DOE 2018). The vapor intrusion
investigation results indicated that vapor-forming chemicals in the DOE areas did not present an
unacceptable risk under current or potential future land-use scenarios (including hypothetical
future residential receptors) and the remedy was determined to be protective of human health and
the environment (DOE 2018). No new COCs were identified in the vapor intrusion investigation.

Hypothetical future residential receptor exposure pathways remain unchanged from those
evaluated in the SWRA, except the post-Record of Decision (ROD) (DOE 2009) land-use
restrictions actively prevent resident exposure to COCs at DSS 4.

F2.1.2 Construction Worker Exposure

Human health risks to construction workers in DOE Areas were estimated in the SWRA based on
the sum of risks from:

e Soil ingestion

e Soil dermal exposure

e  External radiation

e Inhalation of dust and volatiles

Although construction workers exposure to external radiation was evaluated in the SWRA,

no radioactive COCs were established. The only established COC for construction workers
(benzo[a]pyrene) has a Henry’s law constant that is less than 1 x 10~ atmospheres-cubic meters
per mole (atm-m*/mole) and does not meet current criteria (EPA 2015; DTSC 2011) for
inhalation of volatiles. The vapor intrusion investigation conducted in 2017 and 2018 (DOE 2018)
was not applicable to construction workers because all construction worker activities are assumed
to be conducted outdoors. Otherwise, construction workers exposure pathways remain unchanged
from those evaluated in the SWRA.

F2.2 Chemical COC Exposure Parameters and Intake Calculations

Parameter values and intake equations used in the SWRA (UC Davis 2004) were evaluated with
respect to current risk assessment practice.
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Potential receptor parameter values used in the SWRA were compared to recommended

values presented in the DTSC Note 1 default exposure factors (DTSC 2019a) and the

U.S. Environmental Protection Agency’s (EPA) 2014 Update of standard exposure factors

(EPA 2014) when available. Other sources of information such as the Risk Assessment Guidance
for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) (EPA 2004), Risk
Assessment Guidance for Superfund (Part F, Supplemental Guidance for Inhalation Risk
Assessment) (EPA 2009), EPA Exposure Factors Handbook, Chapter 13-Intake of
Home-Produced Foods (EPA 2011), EPA Update for Chapter 9 of the Exposure Factors
Handbook, Intake of Fruits and Vegetables (EPA 2018), Farm Food Chain Module: Background
and Implementation for the Multimedia, Multipathway and Multireceptor Risk Assessment
(3MRA) Model for HWIR99 (EPA 1999a), and residential gardening information the Sacramento
area (UC Davis 2008; UC ANR 2020) were used as needed for this evaluation.

Intake equations used in the SWRA were compared with current common practice. The six
polycyclic aromatic hydrocarbon (PAH) compounds identified as COCs in DSS 4 are mutagenic
carcinogens, and intake equations were updated after the SWRA to account for early-life effects
to child receptors (EPA 2005). The Covenant restrictions implemented in the DSS 4 Area actively
protect children from exposure. Intake equations used in the SWRA remain current and applicable
to all adult receptors with potentially complete exposure pathways to PAHs in the DSS 4 area
(construction workers, onsite outdoor researchers, onsite indoor researchers).

Intake equations addressing volatilization to outdoor air were used in the SWRA, but volatility
criteria for inhalation were updated after the SWRA was issued. According to current guidance
(EPA 2015; DTSC 2011), a chemical is sufficiently volatile to consider inhalation exposure if
its Henry’s law constant is greater than 1 x 10> atm-m>/mole, or its vapor pressure is greater
than 1 millimeter of mercury (mm Hg). Benzo[a]anthracene meets these criteria. However,
benzo[a]anthracene is only established as a COC for hypothetical residential receptors in DSS 4,
and the implemented Covenant restrictions actively prevent resident exposure to COCs at DSS 4.

F2.2.1 Hypothetical Future Residential Receptors
F2.2.1.1 Residential Soil Ingestion

The comparison between parameters used in the SWRA and values recommended in the recent
guidance documents (DTSC 2019a; EPA 2014) for the soil ingestion pathway is shown in

Table F-2. These guidance documents recommend a shorter exposure duration and greater body
weight for residential adults than the values used in the SWRA. There are no differences in
resident child values. The cancer averaging time of 70 years (or 25,550 days) used in the SWRA
remains current. For the age-adjusted adult, non-cancer averaging time is equal to the sum of
resident adult and child exposure durations, making the current non-cancer averaging time

4 years shorter than was used in the SWRA because the resident adult exposure duration was
reduced in the recent guidance by 4 years as shown in Table F-2.
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Table F-2. Residential Soil Ingestion Comparison Parameters

Parameter SWRA? Recent Guidance®*

Resident Adult Soil Ingestion Rate (mg/day) 100 100
Resident Child Soil Ingestion Rate (mg/day) 200 200
Resident Adult and Child Exposure Frequency (days/year) 350 350
Resident Adult Exposure Duration (years) 24 20

Resident Child Exposure Duration (years) 6 6

Resident Adult Body Weight (kilograms) 70 80

Resident Child Body Weight (kilograms) 15 15
Averaging Time,? cancer (days) 25,550 25,550
Age-Adjusted Resident Averaging Time,® non-cancer (days) 10,950 9,490

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ U.S. Environmental Protection Agency, 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of
Standard Default Parameter Values, OSWER Directive 9200.1-120, February 6.

d Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

¢ Averaging Time, non-cancer (days) = 365 days/year x sum of adult and child exposure durations (years).

Abbreviations:
mg/day = milligrams per day
SWRA = Site-Wide Risk Assessment

F2.2.1.2 Residential Dermal Contact

A comparison of dermal contact parameter values used in the SWRA to current parameter values
obtained from DTSC 2019a and EPA 2014 is shown in Table F-3. As shown, the values for
resident adult skin surface area and body weight are slightly larger, and the exposure duration is
slightly less, while the resident child skin surface area is slightly less. No other differences were
found between current parameter values and those used in the SWRA.

The SWRA used an Event Frequency (EvF) of one event per day, which is mathematically equal to
the exposure time parameter (ET) of 24 hours per day provided in EPA 2014. The dermal contact
equations in EPA 2020a do not contain EvF or ET, and their absence is also equal to an EvF of one
event per day or an ET of 24 hours per day. Because dermal contact equations do not currently use
these parameters, and their absence does not change the intake result, they were not used to
calculate dermal contact intake in this evaluation.

A search was conducted to determine if more recent chemical-specific dermal absorption factors
were published by EPA since the SWRA was issued. The most recent document identified in the
search was EPA’s supplemental guidance for dermal risk assessment (EPA 2004), which was
published shortly after the SWRA was issued. These dermal absorption factors published by
EPA were verified to be the same as those used in the SWRA.
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Table F-3. Residential Dermal Contact Comparison Parameters

Parameter SWRA? Recent Guidance®*
Resident Adult Skin Surface Area (cm?) 5,700 6,032
Resident Child Skin Surface Area (cm?) 2,800 2,373
Resident Adult Soil Adherence Factor (mg/cm?) 0.07 0.07
Resident Child Soil Adherence Factor (mg/cm?) 0.2 0.2

Dermal Absorption Factor

Chemical specific

Chemical specificd

Resident Adult and Child Event Frequency (events/day)

non-cancer (days)

or Exposure Time (hours/day) 1° NA®
Zzsyig/e;/r;ta,;\)dult and Child Exposure Frequency 350 350
Resident Adult Exposure Duration (years) 24 20
Resident Child Exposure Duration (years) 6 6
Resident Adult Body Weight (kilograms) 70 80
Resident Child Body Weight (kilograms) 15 15
Averaging Time,’ cancer (days) 25,550 25,550
Age-Adjusted Resident Averaging Time,® 10,950 9.490

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ U.S. Environmental Protection Agency, 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of
Standard Default Parameter Values, OSWER Directive 9200.1-120, February 6.

4 No change in chemical-specific dermal absorption factors from the SWRA. EPA’s Supplemental Guidance for
Dermal Risk Assessment (EPA 2004) is the current source for these factors.

¢ Resident adult and child soil event frequency and exposure time not used in equations for this evaluation as
discussed above in Section F2.2.1.2.

f Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

9 Averaging Time, non-cancer (days) = 365 days/year x sum of adult and child exposure durations (years).

Abbreviations:

cm? = square centimeters

mg/cm? = milligrams per square centimeter
NA = not applicable

SWRA = Site-Wide Risk Assessment

F2.2.1.3 Residential Plant Ingestion

The DTSC (2019a) and EPA (2014) do not provide values for home-grown produce ingestion
rates, soil-to-plant transfer coefficients, or contaminated plant fraction. Supplemental sources
of information were located and used to verify or update the plant-specific values as presented
below. The comparisons between SWRA values and recent agency recommendations for
exposure frequency, exposure duration, body weight, and averaging time follow the plant
information.

Home-Grown Produce Ingestion Rates

Onsite residential plant ingestion was divided into aboveground fruit/vegetable and belowground
fruit/vegetable categories in the SWRA (UC Davis 2004). Ingestion rates used in the SWRA
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were reported as kilograms dry weight per day (kg DW/day). More recent ingestion rates for
home-produced fruits and vegetables were published in EPA’s Exposure Factors Handbook,
Chapter 13-Intake of Home-Produced Foods (EFH, Ch13) (EPA 2011). EFH, Ch13 provides
ingestion rates for fruits and vegetables separately and according to nine age categories for mean
and 95th percentile rates (Table 13-1, EFH Ch13). The EFH, Ch 13 rates are reported as grams
wet weight per kilogram body weight per day. Thus, the values provided in EFH, Ch13 require
conversion from wet weight to dry weight and must be multiplied by the receptor body weight to
convert to kg DW/day. EPA’s Update for Chapter 9 of the Exposure Factors Handbook, Intake
of Fruits and Vegetables (EFH, Ch9) (EPA 2018) provides a table of mean moisture content

for selected fruits and vegetables that can be used to convert wet weight to dry weight. The
residential receptor body weights are 80 kilograms per adult and 15 kilograms per child.

A search was conducted to identify likely fruits and vegetables that can be grown in a residential
garden in the Davis area. The Vegetable Planting Guide for the Sacramento Area, published by
the UC Davis Department of Plant Sciences (UC Davis 2008), was reviewed for vegetables and
garden fruits. Tomatoes, broccoli, carrots, peppers, corn, lettuce, spinach, green beans, and
squash were selected from the Planting Guide as representative vegetables; melons were selected
from the Planting Guide as a representative garden fruit. Although corn is a grain, it was selected
as a vegetable due to its popularity in residential gardening. The Home Orchard pages on the
Sacramento County Master Gardeners website (UC ANR 2020) were reviewed to identify fruit
trees that can be grown at a residence in the vicinity of the site. Peaches, plums, apricots,
cherries, and nectarines were selected from the Home Orchard information.

Moisture content data are published in Table 9-53 of the EFH, Ch 9 (EPA 2018) for garden
produce including data for raw and cooked states. The most likely ingested state of each
produce item (raw or cooked) and its associated moisture content was selected as shown in
Attachment F-1. Dry weight conversion factors were determined by averaging the moisture
contents for the fruits and vegetables selected above (87% and 89%, respectively). The percent
dry weight is 1.0 (100%) minus the moisture content.

The 95th percentile ingestion rates of home-produced food for populations that garden or farm,
adjusted for preparation and post-cooking losses, were obtained from Table 13-1 of EFH, Ch 13
(EPA 2011). Table 13-1 values for ages 1 to less than 6 years were averaged to obtain child
fruit and vegetable ingestion rates; values for ages 6 and up were averaged to obtain adult fruit
and vegetable ingestion rates. The values provided in Table 13-1 were averaged without
age-weighting as age-weighted averages were verified to be slightly lower and less conservative
than directly averaging the data. The averaged ingestion rates in grams wet weight per kilogram
body weight per day were multiplied by the percent dry weight, receptor body weight, and

1 kilogram per 1000 grams to obtain ingestion rates in kilograms dry weight per day

(see Attachment F-1).

A comparison of SWRA plant ingestion rates to the rates determined using the EFH Ch 9 and
EFH Ch13 data is presented in Table F-4.
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Table F-4. Plant Ingestion Rate Comparison Parameters

SWRA? Recent Guidance®*
Child Ages birth to <6 years
(kg DW/day) (kg DW/day)
Aboveground fruit/vegetable 0.0609 Fruit 0.0086
Belowground fruit/vegetable 0.0033 Vegetable 0.0108
Adult Ages 6 to 50+ years
(kg DW/day) (kg DW/day)
Aboveground fruit/vegetable 0.0179 Fruit 0.0103
Belowground fruit/vegetable 0.0098 Vegetable 0.028

Notes:
a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume |: Human Health

Risk Assessment, March.

b U.S. Environmental Protection Agency, 2011. Exposure Factors Handbook, Chapter 13-Intake of Home-Produced
Foods, 2011 Edition, Washington, D.C., EPA/600/R-09/052F.

¢ U.S. Environmental Protection Agency, 2018. Update for Chapter 9 of the Exposure Factors Handbook, Intake of
Fruits and Vegetables, Washington, D.C., EPA/600/R-09/052F, August.

Abbreviations:
kg DW/day = kilograms dry weight per day
SWRA = Site-Wide Risk Assessment

The EFH Ch 13 does not distinguish between aboveground and belowground produce. To enable
the comparison, aboveground fruit/vegetable ingestion rates from the SWRA were compared to
fruit ingestion rates determined from EFH Ch 13 data. Likewise, belowground fruit/vegetable
ingestion rates from the SWRA were compared to vegetable ingestion rates determined from
EFH Ch 13 data. Fruit ingestion rates determined from EFH Ch 13 data were lower than
aboveground fruit/vegetable ingestion rates used in the SWRA. Vegetable ingestion rates
determined from the EFH Ch 13 data were higher than belowground fruit/vegetable ingestion
rates used in the SWRA. The values calculated from the EFH Ch 13 data were used in the
calculations of updated risk estimates presented below.

Soil-to-Plant Transfer Coefficients

One of the parameters used in the SWRA to calculate uptake rates from plant ingestion was
the chemical-specific soil-to-plant transfer coefficient (TCsp), also known as the plant-soil
bioconcentration factor (BCF). EPA’s Farm Food Chain Module (EPA 1999a) was the source
of organic chemical TCs-p values used in the SWRA. Most of the TCs-p values were calculated
according to the formula

TCs-p = antilogio (1.588 — 0.578 logio Kow)

where Kow is the octanol-water partition coefficient.

This formula originates from a bioconcentration study published in the journal Environmental
Science & Technology (Travis and Arms 1988) and remains widely used to calculate TCs for
organic chemicals (LBNL 2007). The organic chemical COCs are

1. Benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene,
dibenzo[a,h]anthracene, and indeno[1,2,3-cd|pyrene at DSS 4.

2. Dieldrin at the EDPs.
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The COCs at DSS 4 are classified as PAHs, and their TCsp values reported in the SWRA
(Table D.11, Appendix D; UC Davis 2004) were <0.02, except the TCs.p value for
benzo[k]fluoranthene was reported as 1. Benzo[k]fluoranthene is chemically similar to the other
PAH COCs.

The Travis and Arms formula was used to calculate TCs.p values (unitless) for organic COCs and
compare them to TCs.p values (unitless) reported in the SWRA:

Benzo[a]anthracene, Calculated TCsp = 0.018; SWRA TCsp = 0.02
Benzo[a]pyrene, Calculated TCs.p = 0.011; SWRA TCsp =0.011
Benzo[b]fluoranthene, Calculated TCsp = 0.018; SWRA TCsp = 0.010
Benzo[k]fluoranthene, Calculated TCsp =0.011; SWRA TCsp =1
Dibenzo[a, h]anthracene, Calculated TCsp = 0.0049; SWRA TCsp = 0.0053
Indeno[1,2,3-cd]pyrene, Calculated TCsp = 0.0052; SWRA TCs.p = 0.056

Dieldrin, Calculated TCsp = 0.029; SWRA TCsp = 0.03

NS kD=

TCsp values calculated using the Travis and Arms formula were comparable with those reported
in the SWRA, except the benzo[k]fluoranthene TCs-p value differed by 2 orders of magnitude and
benzo[b]fluoranthene TCs.p values differed by almost a factor of 2. All logio Kow values were
obtained from the EPA Regional Screening Levels table of chemical specific parameters

(EPA 2020b). The TCs-p values presented in the SWRA were deemed usable for all COCs except
benzo[k]fluoranthene and benzo[b]fluoranthene, for which values were obtained from Lawrence
Berkeley National Laboratory’s (LBNL) Plant Uptake of Organic Pollutants from Soil: A
Critical Review of Bioconcentration Estimates Based on Models and Experiments (LBNL 2007).
The TCs.p values published by LBNL for benzo[k]fluoranthene (0.011) and benzo[b]fluoranthene
(0.018) agreed with the values calculated.

Contaminated Plant Fraction

The SWRA used a contaminated plant fraction (CPF) of 0.4 referenced to EPA’s Soil Screening
Guidance: User’s Guide (EPA 1996). A review of the Soil Screening Guidance indicated that
this value originated from the 1990 version of EPA’s Exposure Factors Handbook. The 2011
Handbook (EPA 2011) was searched for contaminated plant fractions, but none were readily
available. The CPF of 0.4 used in the SWRA was used in this evaluation.

Standard Exposure Parameters in the Plant Ingestion Pathway

Exposure parameters used to calculate uptake for the plant ingestion pathway were discussed
above except for exposure frequency, exposure duration, body weight, and averaging time. The
comparison between values used in the SWRA and those recommended in DTSC 2019a and
EPA 2014 is shown in Table F-5.

Residential adult exposure duration and body weight were changed to the values given in
DTSC 2019a and EPA 2014. No other changes were made from the plant ingestion values used
in the SWRA.
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Table F-5. Plant Ingestion Pathway Standard Exposure Comparison Parameters

Parameter SWRA?® Recent Guidance®*
Zzsyig/(;r;ta,;‘\)dult and Child Exposure Frequency 350 350
Resident Adult Exposure Duration (years) 24 20
Resident Child Exposure Duration (years) 6 6
Resident Adult Body Weight (kilograms) 70 80
Resident Child Body Weight (kilograms) 15 15
Averaging Time,2 cancer (days) 25,550 25,550
ﬁgs:gigtéztre(%gess)ident Averaging Time,? 10,950 9,490

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ U.S. Environmental Protection Agency, 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of
Standard Default Parameter Values, OSWER Directive 9200.1-120, February 6.

d Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

¢ Averaging Time, non-cancer (days) = 365 days/year x sum of adult and child exposure durations (years).

Abbreviation:
SWRA = Site-Wide Risk Assessment

F2.2.1.4 Residential Inhalation

Vapor intrusion is a potentially complete exposure pathway for hypothetical future residential
receptors. Whereas the SWRA did not adequately address vapor intrusion, the vapor intrusion
investigation conducted in 2017 and 2018 thoroughly evaluated this exposure pathway, and the
exposure parameters and equations used in the vapor intrusion evaluation (DOE 2018)

remain current.

Inhalation intake for outdoor air was calculated in the SWRA in units of milligrams per
kilogram-day (mg/kg-day), but inhalation intake equations have since been replaced by exposure
concentration (EC) equations in units of micrograms per cubic meter (ug/m?) (EPA 2009):

EC = (CA x ET x CF x EF x ED)/AT,
where
EC (ug/m?®) = exposure concentration
CA (mg/m?®) = contaminant concentration in air (CA = CS x [1/PEF + 1/VF]; discussed below)
ET (hours/day) = exposure time
CF (1000 pg/mg x 1 day/24 hours]) = conversion factor
EF (days/year) = exposure frequency
ED (years) = exposure duration

AT (days) = averaging time.
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The above exposure concentration equation does not use receptor inhalation rate or body weight
as was used in the SWRA intake equation, but now accounts for ET in hours per day.

The exposure concentration equation estimates concentration in air (CA) using the contaminant
concentration in soil (CS), particulate emission factor (PEF), and volatilization factor (VF). For
hypothetical future residents, the SWRA used a PEF published in 2002 by EPA Region 9

for calculating preliminary remediation goals (PRGs) (7.0 x 107 cubic meters per kilogram
[m3/kg]). The DTSC 2019a guidance recommends a residential receptor PEF of 1.36 x 10° m%/kg
and is equal to the default PEF presented in EPA’s Regional Screening Levels (RSLs) - User's
Guide (EPA 2020a). PEF values are not provided in EPA 2014. The residential receptor PEF
recommended in DTSC 2019a was used in this evaluation.

As discussed previously, volatilization factors were not used in the SWRA for any of the
established DOE Areas COCs. However, benzo[a]anthracene meets current volatility criteria
(EPA 2015), with a Henry’s law constant slightly greater than 1 x 10~ atm-m?/mole. The
chemical-specific volatilization factor for benzo[a]anthracene is 4.41 x 10° m*/kg (EPA 2020c)
and was used to calculate exposure concentration for this COC.

Comparisons between values used in the SWRA for inhalation and those recommended in
DTSC 2019a and EPA 2014 are shown in Table F-6.

Residential adult exposure duration was changed to the value given in DTSC 2019a and

EPA 2014. The resident adult and child exposure time of 24 hours per day was added to satisfy
the new exposure concentration equation. No other changes were made to the inhalation
parameter values.
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Table F-6. Residential Inhalation Exposure Comparison Parameters

Parameter SWRA? Recent Guidance®*
Inhalation Rate (m®day) 20 NAd
Particulate Emission Factor (m3/kg) 7.0 x 107 1.36 x 109 ¢
Volatilization Factor (m3/kg) NAd Chemical specific?
Resident Adult and Child Air Exposure Time (hours/day) NAd 24
(Fjje;syig/(;r;ta,;‘\)dult and Child Exposure Frequency 350 350
Resident Adult Exposure Duration (years) 24 20
Resident Child Exposure Duration (years) 6 6
Averaging Time, cancer (days) 25,550 25,550
ﬁgﬁ_—gjrj;zzte(%gzs)ident Averaging Time,? 10,950 9,490
Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ U.S. Environmental Protection Agency, 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of
Standard Default Parameter Values, OSWER Directive 9200.1-120, February 6.

d Discussed in Section F2.2.1.4.

¢ DTSC 2019a residential value and EPA RSL Users Guide default value.

f Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

9 Averaging Time, non-cancer (days) = 365 days/year x sum of adult and child exposure durations (years).

Abbreviations:

md/day = cubic meters per day

m3/kg = cubic meters per kilogram
NA = not applicable

SWRA = Site-Wide Risk Assessment

F2.2.2 Construction Workers

Construction worker parameter values used in the SWRA (UC Davis 2004) were referenced to
EPA’s Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites

(EPA 2002). The DTSC 2019a guidance provides recommended values for construction worker
exposure, but EPA 2014 did not and was not used.

F2.2.2.1 Construction Worker Soil Ingestion

The parameter value comparison for construction worker soil ingestion is shown in Table F-7.
Parameter values used in the SWRA for construction worker soil ingestion were equivalent to the
values recommended in DTSC 2019a, except body weight. The body weight was changed to

80 kilograms for this evaluation.
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Table F-7. Construction Worker Soil Ingestion Comparison Parameters

Parameter SWRA? Recent Guidance®
Construction Worker Soil Ingestion Rate (mg/day) 330 330
Construction Worker Exposure Frequency (days/year) 250 250
Construction Worker Exposure Duration (years) 1 1
Construction Worker Body Weight (kilograms) 70 80
Construction Worker Averaging Time,° cancer (days) 25,550 25,550
Construction Worker Averaging Time,? non-cancer (days) 365 365

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

d Averaging Time, non-cancer (days) = 365 days/year x exposure duration (years).

Abbreviations:
mg/day = milligrams per day
SWRA = Site-Wide Risk Assessment

F2.2.2.2 Construction Worker Dermal Contact

The comparison for construction worker dermal contact is shown in Table F-8. Construction

worker skin surface area, soil adherence factor, and body weight were changed to the values given
in DTSC 2019a.

As discussed above, the dermal contact intake equation in current usage (EPA 2020a) does not
contain event frequency or exposure time factors. An exposure time of 8 hours per day for
construction workers appears reasonable, but factoring it into the current intake equation is less
conservative. Thus, event frequency and exposure time were not used to calculate dermal contact
intake in this evaluation.

As discussed above, a search was conducted to determine if more recent chemical-specific
dermal absorption factors were published by EPA since the SWRA was issued. The most recent
dermal absorption factors published by EPA (EPA 2004) were verified to be the same as those
used in the SWRA. No changes to dermal absorption factors were made.
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Table F-8. Construction Worker Dermal Contact Comparison Parameters

Parameter SWRA? Recent Guidance®
Construction Worker Skin Surface Area (cm?) 3,300 6,032
Construction Worker Soil Adherence Factor (mg/cm?) 0.3 0.8
Dermal Absorption Factor Chemical specific® Chemical specific®

Construction Worker Event Frequency (events/day) or

Exposure Time (hours/day) L NA®
Construction Worker Exposure Frequency (days/year) 250 250
Construction Worker Exposure Duration (years) 1 1
Construction Worker Body Weight (kilograms) 70 80
Construction Worker Averaging Time,? cancer (days) 25,550 25,550
Construction Worker Averaging Time,® 365 365

non-cancer (days)

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ Discussed in Section F2.2.2.2.

4 Averaging Time, cancer (days) = 365 days/year x 70 year lifetime.

¢ Averaging Time, non-cancer (days) = 365 days/year x exposure durations (years).

Abbreviations:

cm? = square centimeter

mg/cm? = milligrams per square centimeter
SWRA = Site-Wide Risk Assessment

F2.2.2.3 Construction Worker Inhalation

The comparison for construction worker inhalation parameters is shown in Table F-9. Inhalation
intake in units of mg/kg-day was calculated in the SWRA (UC Davis 2004), but current EPA
guidance (EPA 2009) involves calculating an inhalation exposure concentration in units of pg/m?>.
The current calculation procedure is presented in Section F2.2.1.4 and no longer uses a receptor
inhalation rate or body weight but does account for the receptor’s exposure time (hours per day).
The DTSC 2019a guidance does not provide an exposure time for construction workers, but

8 hours per day was used for construction workers, as given in EPA’s RSL Users Guide

(EPA 2020a). The DTSC 2019a construction worker particulate emission factor of 1 x 10° was
used. No volatilization factor was used for the only established construction worker COC
(benzo[a]pyrene) because it does not meet current volatilization criteria (EPA 2015).
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Table F-9. Construction Worker Inhalation Comparison Parameters

Parameter SWRA? Recent Guidance®

Inhalation Rate (m3/day) 20 NA?2
Particulate Emission Factor (m%/kg) 7.0 x 107 1 x 108
Worker Air Exposure Time (hours/day) NAC 8d
Construction Worker Exposure Frequency (days/year) 250 250
Construction Worker Exposure Duration (years) 1 1
Construction Worker Body Weight (kilograms) 70 NAC
Construction Worker Averaging Time,® cancer (days) 25,550 25,550
Construction Worker Averaging Time,f non-cancer (days) 365 365

Notes:

@ University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note Number 1,
Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites
and Permitted Facilities, Office of Human and Ecological Risk, April 9.

¢ Discussed in Section F2.2.2.3.

d Exposure time not specified in DTSC 2019a. Construction worker exposure time from EPA RSL Users Guide
(EPA 2020a).

¢ Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

f Averaging Time, non-cancer (days) = 365 days/year x exposure durations (years).

Abbreviations:

m3/day = cubic meters per day

m3/kg = cubic meters per kilogram
NA = not applicable

SWRA = Site-Wide Risk Assessment

F2.3 Chemical Constituent of Concern Toxicity

Cancer slope factors and non-cancer reference doses were tabulated in Tables 5.1 through 6.3

of the SWRA (UC Davis 2004). The SWRA slope factors and reference doses for chemical
compounds were compared to values most recently published by the State of California Office
of Environmental Health Hazard Assessment (OEHHA 1992, 2010, 2019) (OEHHA), the EPA
Integrated Risk Information System (EPA 2020d) (IRIS), EPA Regional Screening Levels
(EPA 2020b) (RSLs), and DTSC’s HHRA Note 10 (DTSC 2019b). The comparison of chemical
toxicity values is shown in Tables F-10 and F-11 for oral and inhalation toxicities, respectively.
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G Table F-10. Oral Chemical Toxicity Data
Sy
N g
- § Constituent Oral Cancer Slope Factor (mg/kg-day)' Oral Reference Dose (mg/kg-day)
onstituen
g SWRA? OEHHA IRIS EPA ¢ DTSC¢ SWRA? OEHHA IRIS® | EPA° DTSC?¢
o
§ Benzo[alanthracene 7.3E-01 1.2E+00¢ - 1.0E-01 1.0E-01 - - - - --
[¢]
< Benzo[a]pyrene 7.3E+00 2.9E+00° 1.0E+00 1.0E+00 1.0E+00 -- -- 3'(?5_ 3.0E-04 3.0E-04
Benzo[b]fluoranthene 7.3E-01 1.2E+00¢ - 1.0E-01 1.0E-01 - - - - -
Benzolk]fluoranthene 1.2E+00 1.2E+00¢ - 1.0E-02 1.0E-02 - - - - -
Dibenzo[a,h]anthracene 4. 1E+00 4.1E+00 -- 1.0E+00 4 1E+00 -- -- -- -- -
Indeno[1,2,3-cd]pyrene 1.2E+00 1.2E+00¢ -- 1.0E-01 1.0E-01 -- -- -- -- -
Dieldrin 1.6E+01 - 1.6E+01 1.6E+01 1.6E+01 5.0E-05 -- S'SOE_ 5.0E-05 5.0E-05
Notes:
a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, University of California,
Davis, March.
b U.S. Environmental Protection Agency, 2020. Integrated Risk Information System, https://www.epa.gov/iris, URL last updated on June 30, 2020,
accessed July 7, 2020.
¢ U.S. Environmental Protection Agency, 2020. Regional Screening Levels (RSLs) - Generic Tables, Tables as of: May 2020,
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables, URL last updated on May 1, 2020, accessed July 7, 2020.
d State of California Office of Environmental Health Hazard Assessment, 2019. Appendix A: Hot Spots Unit Risk and Cancer Potency Values,
w https://oehha.ca.gov/air/crnr/technical-support-document-cancer-potency-factors-2009, URL last updated May 2019, accessed February 18, 2020.
g ¢ State of California Office of Environmental Health Hazard Assessment, 2010. Public Health Goal for Benzo[a]pyrene in Drinking Water,
2 https://oehha.ca.gov/media/downloads/water/chemicals/phg/091610benzopyrene_0.pdf, September, accessed February 18, 2020.
Z f State of California Office of Environmental Health Hazard Assessment, 1992. Expedited Cancer Potency Values and Proposed Regulatory Levels for Certain
:'2 Proposition 65 Carcinogens, https://oehha.ca.gov/media/downloads/proposition-65/report/expcancer.pdf, accessed February 18, 2020.
8 9 California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note 10, Table 1,
Fas https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/02/HHRA-Note-10-2019-02-25.pdf, February 25.
=.
% Abbreviations:
= -- = not available
z EPA = U.S. Environmental Protection Agency
- IRIS = Integrated Risk Information System
- E, mg/kg-day = milligrams per kilogram per day
g o mg/kg-day~"! = inverse of milligrams per kilogram per day
z & OEHHA = State of California Office of Environmental Health Hazard Assessment
o= SWRA = Site-Wide Risk Assessment
28
S
RS



§ a Table F-11. Inhalation Chemical Toxicity Data
Y]
§§ _ SWRA® Inhalation Unit Risk (ug/m?)-' SWRA® Inhalation Referencg Concentration

5 Constituent » (ng/m’)

2 (makg-day)™ ™ oEnnAr | IRiss | EPA? | DTsce | MK YY) "GEaR | Riss | EPA® | DTsce

§ Benzo[a]anthracene 7.3E-01 1.1E-04 -- 6.0E-05 | 1.1E-04 - -- -- -- --

é Benzo[a]pyrene 7.3E+00 1.1E-03 6.0E-04 6.0E-04 | 1.1E-03 - -- 2.0E-03 2.0E-03 2.0E-03
Benzo[b]fluoranthene 7.3E-01 1.1E-04 -- 6.0E-05 | 1.1E-04 - -- -- -- --
Benzo[K]fluoranthene 3.9E-01 1.1E-04 -- 6.0E-06 1.1E-04 - - -- -- -
Dibenzola,h]anthracene 4.2E+00 1.2E-03 -- 6.0E-04 1.2E-03 - - -- -- -
Indeno[1,2,3-cd]pyrene 3.9E-01 1.1E-04 -- 6.0E-05 1.1E-04 - - -- -- -
Dieldrin 1.6E+01 -- 4.6E-03 4.6E-03 | 4.6E-03 5.0E-05 -- -- -- 2.0E-01

L1-4 98eq

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, University of California,
Davis, March.

b State of California Office of Environmental Health Hazard Assessment, 2019. Appendix A: Hot Spots Unit Risk and Cancer Potency Values,
https://oehha.ca.gov/air/crnr/technical-support-document-cancer-potency-factors-2009, URL last updated May 2019, accessed February 18, 2020.

¢ U.S. Environmental Protection Agency, 2020. Integrated Risk Information System, https://www.epa.gov/iris, URL last updated on June 30, 2020,
accessed July 7, 2020.
4 U.S. Environmental Protection Agency, 2020. Regional Screening Levels (RSLs) - Generic Tables, Tables as of: May 2020,
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables, URL last updated on May 1, 2020, accessed July 7, 2020.
¢ California Department of Toxic Substances Control, 2019. Human Health Risk Assessment (HHRA) Note 10, Table 1,
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/02/HHRA-Note-10-2019-02-25.pdf, February 25.
wn
§ Abbreviations:
=3 .
a -- = not available
o 3 = mi i
z pg/m?® = micrograms per cubic meter
Vs (ug/m3)~" = inverse of micrograms per cubic meter
8 EPA = U.S. Environmental Protection Agency
= IRIS = Integrated Risk Information System
= mg/kg-day = milligrams per kilogram per day
i mg/kg-day~' = inverse of milligrams per kilogram per day
= OEHHA = State of California Office of Environmental Health Hazard Assessment
3 SWRA = Site-Wide Risk Assessment
&
=
g
zg
=
wn
ge
S
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F2.3.1 Oral Cancer Slope Factor

Oral cancer slope factors for the six PAH COCs were available from the OEHHA and were equal
to or more conservative than the values used in the SWRA, except the OEHHA slope factor for
benzo[a]pyrene was 60% lower than the SWRA value. The OEHHA did not publish an oral
slope factor for dieldrin. Oral cancer slope factors were available in the IRIS database for
benzo[a]pyrene and dieldrin only, and the IRIS dieldrin toxicity value is the same as used in

the SWRA, but the benzo[a]pyrene toxicity value in the IRIS database is 86% lower than the
SWRA value.

Oral cancer slope factors published by EPA Region 9 for RSL derivations for benzo[a]pyrene
and dieldrin are referenced to IRIS, and factors for benzo[a]anthracene, benzo[b]fluoranthene,
benzol[ k]fluoranthene, dibenzo[a,/#]anthracene, and indeno[ 1,2,3-cd]|pyrene are scaled to
benzo[a]pyrene using Relative Potency Factors obtained from EPA’s Provisional Guidance
for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons (EPA 1993). The oral
cancer slope factors published by EPA for RSLs for these seven chemical COCs were less
conservative or equal to the values used in the SWRA. Oral cancer slope factors published in
DTSC’s HHRA Note 10 for dieldrin and the PAH COCs have the same values and same source
as those published by EPA Region 9 for RSL derivations, except DTSC’s HHRA Note 10 uses
the OEHHA oral cancer slope factor for dibenzo[a,#]anthracene.

For this evaluation, the most conservative of the recently published oral cancer slope factors
from the OEHHA, IRIS, EPA, and DTSC were selected for the seven chemical COCs:

1. OEHHA: Benzo[a]anthracene (OEHHA 2019), benzo[a]pyrene (OEHHA 2010),
benzo[b]fluoranthene (OEHHA 2019), benzo[k]fluoranthene (OEHHA 2019),
dibenzo[a,h]anthracene (OEHHA 1992), and indeno[ 1,2,3-cd]|pyrene (OEHHA 2019)

2. IRIS: Dieldrin (EPA 2020d)
F2.3.2 Oral Reference Dose

An oral reference dose was available for dieldrin, but not for the six PAH COCs when chemical
hazards were estimated in the SWRA (UC Davis 2004). A review of toxicity data published by
OEHHA, IRIS, EPA, and DTSC indicates no oral reference dose changes for these chemical
COCs, except an oral reference dose has since been published for benzo[a]pyrene by the IRIS
(EPA 2020d).

F2.3.3 Inhalation Cancer Slope Factors and Unit Risk Factors

Risk estimation procedures for inhalation exposure have changed since the SWRA calculations
were completed. Inhalation intakes were multiplied by cancer slope factors to estimate risks in
the SWRA, but EPA has since adopted an approach that involves multiplying air “exposure
concentrations” by unit risk factors to estimate inhalation risks (EPA 2009). The most recently
published inhalation unit risk factors for the seven chemical COCs are shown in Table F-11.

Inhalation unit risk factors were available from the OEHHA for the six PAH COCs but not
dieldrin. Inhalation unit risk factors were published in the IRIS for dieldrin and benzo[a]pyrene
but not the other five PAH COCs. Factors published by EPA Region 9 for RSL derivations for
benzo[a]pyrene and dieldrin are referenced to IRIS, and factors for benzo[a]anthracene,
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benzo[b]fluoranthene, benzo[k]fluoranthene, dibenzo|[a, #]anthracene, and
indeno[1,2,3-cd]pyrene are scaled to benzo[a]pyrene using Relative Potency Factors established
by EPA (EPA 1993). Factors published in DTSC’s HHRA Note 10 for the six PAH COCs are
referenced to OEHHA, and the factor for dieldrin is referenced to IRIS. The OEHHA unit risk
factors for PAH COCs and the IRIS unit risk factor for dieldrin were used in this evaluation.

F2.3.4 Non-Cancer Inhalation Toxicity Factors

Non-cancer inhalation toxicity values were unavailable from OEHHA, EPA, or IRIS for the
chemical COCs, except an Inhalation Reference Concentration was available in IRIS for
benzo[a]pyrene (EPA 2020d), and an Inhalation Reference Concentration was available in DTSC’s
HHRA Note 10 for dieldrin.

F2.4 Chemical Risk Calculation Results

Table F-12 presents the risk results from the SWRA (UC Davis 2004) and the risks updated
for this Five-Year Review. The chemical risk calculation spreadsheets are presented in
Attachments F-2a through F-2k. Upon recalculation, the total estimated human health risks

for the DSS 4 area, the EDPs, and Southwest Trenches were either lower or the same as those
calculated in the SWRA.
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Table F-12. Human Health Risks by Exposure Route for Contaminants in Soil at the DOE Areas

120¢ ung

Cancer Risk by Exposure Route

A310ug jo juowaedaq 'S'N

0¢- 93ed

Exposure .
. Point Soil Soil Aboveground| Belowground External . Total
Constituent . . Dermal Plant Plant .. Inhalation .
Concentration| Ingestion RS ., | Radiation Cancer Risk
Exposure| Ingestion Ingestion
(0-10 ft)2
Domestic Septic System 4, Onsite Resident

SWRA 4.E-06 1.E-06 9.E-06 1.E-06 NA 3.E-10 2.E-05
- - Benzo[a]anthracene 3.8

2nd Five Year Review 3.E-05 1.E-05 1.E-05 2.E-05 NA 9.E-08 7.E-05

SWRA 3.E-05 7.E-06 3.E-05 5.E-06 NA 2.E-09 7.E-05
Benzo[a]pyrene 2.4

2nd Five Year Review 5.E-05 2.E-05 1.E-05 2.E-05 NA 2.E-09 9.E-05

SWRA 3.E-06 8.E-07 3.E-06 5.E-07 NA 2.E-10 7.E-06
Benzo[b]fluoranthene 2.7

2nd Five Year Review 2.E-05 7.E-06 8.E-06 1.E-05 NA 2.E-10 5.E-05

SWRA 3.E-06 7.E-07 3.E-04 5.E-05 NA 7.E-11 4. E-04
Benzol[k]fluoranthene 1.5

2nd Five Year Review 1.E-05 4.E-06 3.E-06 4.E-06 NA 1.E-10 2.E-05

SWRA ) 7.E-06 2.E-06 4.E-06 6.E-07 NA 5.E-10 1.E-05
- - Dibenzo[a, h]lanthracene 1.1

2nd Five Year Review 3.E-05 1.E-05 3.E-06 5.E-06 NA 1.E-09 5.E-05

SWRA 2.E-06 4.E-07 1.E-06 1.E-07 NA 4.E-11 4.E-06
- - Indeno[1,2,3-cd]pyrene 0.86

2nd Five Year Review 7.E-06 2.E-06 7.E-07 1.E-06 NA 7.E-11 1.E-05

SWRA 5.E-04

Total
2nd Five Year Review 3.E-04
Domestic Septic System 4, Onsite Construction Worker

SWRA 8.E-07 3.E-07 NA NA NA 7.E-10 1.E-06
Benzo[a]pyrene 2.4

2nd Five Year Review 3.E-07 5.E-07 NA NA NA 9.E-9 8.E-07
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Table F-12. Human Health Risks by Exposure Route for Contaminants in Soil at the DOE Areas (continued)

Cancer Risk by Exposure Route
Exposure .
. Point Soil Soil | Aboveground| Belowground| . | . Total
Constituent . - Dermal Plant Plant o Inhalation .
Concentration| Ingestion L ., | Radiation Cancer Risk
Exposure| Ingestion Ingestion
(0-10 ft)=
Eastern Dog Pens, Onsite Resident
SWRA 5.E-07 9.E-08 2.E-06 2.E-07 NA 4.E-11 3.E-06
Dieldrin 0.019
2nd Five Year Review 4 E-07 1.E-07 3.E-07 6.E-07 NA 2.E-11 1.E-06
SWRA . 4. E-08 NA 1.E-06 NA 5.E-08 5.E-13 1.E-06
Strontium-90 0.33¢°
2nd Five Year Review 2.E-08 NA 1.E-06 NA 6.E-08 2.E-12 1.E-06
SWRA 4.E-06
Total
2nd Five Year Review 2.E-06
Southwest Trenches, Onsite Resident
SWRA 1.E-07 NA 3.E-06 NA 2.E-07 2.E-12 3.E-06
Strontium-90 0.94
2nd Five Year Review 7.E-08 NA 3.E-06 NA 2.E-07 6.E-12 3.E-06

Notes:

Source of SWRA data from SWRA Tables 7 and 8 (UC Davis 2004). Constituents and risks are presented here if (1) the constituent is present above site background
and if (2) the constituent contributes at least a factor of 1 in 1 million, or greater than 10%, to the excess cumulative cancer risk for a DOE area and receptor. Only
exposure pathways for contaminants in soil at the DOE areas are presented here. Exposures to groundwater and surface water contaminants are not included.
Chemical concentrations are expressed in milligrams per kilogram, and radionuclide concentrations are expressed in picocuries per gram.

@ The 95 percent upper confidence limit on the mean or maximum sample concentration.

b Home-grown produce; for radionuclides, plant ingestion is not subdivided into aboveground and belowground produce.

¢ Exposure point concentration after Eastern Dog Pens maintenance action.

Abbreviations:
NA = exposure pathway not applicable
SWRA = Site-Wide Risk Assessment



The total estimated risk to hypothetical future residential receptors at DSS 4 was 40% lower than
was estimated in the SWRA. The estimated residential risk decreased for benzo[k]fluoranthene
due to lower plant ingestion risk resulting from an updated soil-to-plant transfer coefficient.
Estimated residential risks increased for the other five COCs due to early-life effects adjustments
across exposure pathways and increases in belowground plant ingestion risk due to updated plant
ingestion rates. However, all exposure pathways for hypothetical future residential receptors at
DSS 4 are closed by the land-use restrictions that are actively maintained to prevent residential
land use at DSS 4.

The total estimated risk to construction workers at DSS 4 decreased to a level below the 1 x 10°°
threshold. Estimated construction workers risks decreased for soil ingestion due to a lower
benzo[a]pyrene toxicity value but increased to a lesser extent for dermal contact due to increases
in skin surface area and soil adherence factor. Estimated construction workers inhalation risk
increased but did not contribute significantly to the total risk.

The total estimated risk to hypothetical future residential receptors from dieldrin at the EDPs
decreased by threefold. Changes in estimated risk were small for soil ingestion, dermal contact,
and inhalation, but aboveground plant ingestion risk decreased significantly, while belowground
plant ingestion risk increased.

F2.5 Radiological Risk
F2.5.1 Calculations Using RESRAD Onsite

Radiological risks were calculated in the SWRA using RESRAD version 6.21 developed by
Argonne National Laboratory (ANL 2002). Risk coefficients for total cancer morbidity

(i.e., cancer slope factors or risk coefficients) selected in RESRAD version 6.21 for the SWRA
(UC Davis 2004) were referenced to the 2001 version of the Health Effects Assessment
Summary Tables (EPA 2001) (HEAST 2001). Most values in HEAST 2001 were taken from
Federal Guidance Report No. 13 (EPA 1999). RESRAD-ONSITE version 7.2 is the most recent
update of ANL’s RESRAD computer program (ANL 2016). RESRAD-ONSITE version 7.2
includes the ICRP60-based risk coefficients from DCFPAK 3.02 (EPA 2019a), which were used
in this evaluation.

Strontium-90 (Sr-90) was the only radionuclide identified in the SWRA as a human health COC
(for hypothetical residential receptors only). A comparison between Sr-90 risk coefficients used
in the SWRA and those available in DCFPAK 3.02 is shown in Table F-13.

Between HEAST 2001 and DCFPAK 3.02, the food ingestion risk factors are identical and
external ground factors are essentially the same. The most noticeable change between
HEAST 2001 and DCFPAK 3.02 is a fourfold increase in the inhalation risk factor. The soil
ingestion risk factor decreased by 34% between HEAST 2001 and DCFPAK 3.02.

Parameter values used in RESRAD Onsite version 6.21 for the SWRA were reviewed, and a
copy is included as Attachment F-3. The “area of contaminated zone” for the Southwest
Trenches (2428 square meters [m?]) was incorrect when compared to the area determined by the
land surveyor (1785 m? = 19,222 square feet) (DTSC 2014). The surveyed area was used when
risks were calculated for this Five-Year Review.
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Table F-13. Comparison of Strontium-90 Risk Coefficients

HEAST? Risk Factors b D
Parameter Used in SWRA DCFPAK 3.02° Risk Factors

Sr-90 + D,

Ground External, 1.96E-08 1.95E-08

1/year per (pCi/g)

Sr-90 + D,

Inhalation, (pCi)™" 1.13E-10 4.34E-10
Sr-90 + D,

Food Ingestion, (pCi)~! 9.53E-11 9.53E-11
Sr-90 + D,

Soil Ingestion, (pCi)~! 1.44E-10 9.53E-11

Notes:

@ U.S. Environmental Protection Agency, 2001. Radionuclide Carcinogenicity Slope Factors: Health Effects
Assessment Summary Tables (HEAST), https://www.epa.gov/radiation/radionuclide-table-radionuclide-
carcinogenicity-slope-factors, URL last updated on August 14, 2019, accessed April 28, 2020.

b U.S. Environmental Protection Agency, 2019. Tools for Calculating Radiation Dose and Risk, DC_PAK3.02,
https://lwww.epa.gov/radiation/tools-calculating-radiation-dose-and-risk, URL last updated on September 26, 2019,
accessed March 30, 2020.

Abbreviations:

DCFPAK = Dose Coefficient File Package

HEAST = Health Effects Assessment Summary Tables
pCi/g = picocuries per gram

SWRA - Site Wide Risk Assessment

The Southwest Trenches and Eastern Dog Pens areas (0.44 and 0.8 acre, respectively) are small
with respect to a realistic exposure scenario. Receptors at this site do not spend significant time
at any one of the DOE Areas, while the model assumptions are based on receptors remaining in
the center of one area on a continuous basis. In addition, the model assumes no soil cover and

a 3-meter-thick contaminated zone distributed evenly across each area. These model assumptions
are consistent with the approved SWRA (UC Davis 2004) and represent conservative
overestimates of risk with respect to contaminated area, thickness, and overburden. In reality,

the residual soil contamination in most DOE Areas is localized in small pockets under clean fill
or overburden.

Plant ingestion rates were calculated using data from EPA’s EFH, Ch13 (EPA 2011). The
procedure used to determine plant ingestion rates is described above for the chemical risk
evaluation. However, plant ingestion inputs for RESRAD Onsite are divided into the following
categories:

1. Fruit, vegetable, and grain consumption (FVGC) in kilograms dry weight/year (kg DW/year)
2. Leafy vegetable consumption (LVC) in kg DW/year

The fruit and vegetable ingestion rates provided in EFH, Ch13 (EPA 2011) were combined and
redistributed to provide FVGC and LVC ingestion rates for RESRAD input. Plant dry weight was
determined using EFH Ch9 data (EPA 2018) as described above for the chemical risk evaluation.
On the basis of RESRAD Onsite default whole diet ingestion rates, FVGC and LVC make up
92% and 8%, respectively, of plant ingestion. The FVGC and LVC calculation is shown in
Attachment F-4. A comparison between plant ingestion rates used in the SWRA for RESRAD and
those determined for RESRAD in this evaluation is shown in Table F-14.
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Table F-14. Comparison of Plant Ingestion Rates

Parameter SWRA? Recent Guidance®*
Fruit, grain, and vegetable consumption (kg DW/year) 51 9.69
Leafy vegetable consumption (kg/DW/year) 51 0.84

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b U.S. Environmental Protection Agency, 2011. Exposure Factors Handbook, Chapter 13-Intake of Home-Produced
Foods, 2011 Edition, Washington, D.C., EPA/600/R-09/052F.

¢ U.S. Environmental Protection Agency, 2018. Update for Chapter 9 of the Exposure Factors Handbook, Intake of
Fruits and Vegetables, Washington, D.C., EPA/600/R-09/052F, August.

Abbreviation:
kg DW/year = kilograms dry weight per year

The combined ingestion rates of FVGC and LVC in the SWRA (UC Davis 2004) and this
Five-Year Review are 10.2 versus 10.53 kg DW/year, respectively, and are only slightly different.
The soil ingestion rate used in the RESRAD calculations for the SWRA was 36.5 grams. This soil
ingestion rate was the default in RESRAD Onsite version 6.21 and remains the default in
RESRAD Onsite version 7.2. No change to the soil ingestion rate was made in this evaluation.

Respirable dust inhalation parameters such as wind speed were not modified in this evaluation
because dust inhalation risk is several orders of magnitude below the other exposure pathway
risks and any changes to these parameters would not contribute to the risk.

Strontium-90 risk was recalculated for the EDPs and Southwest Trenches Area using RESRAD
Onsite version 7.2 with DCFPAK 3.02 risk factors, the corrected land-survey areas, and the
updated plant ingestion rates.

F2.5.2 Radiological Risk Calculation Results

The updated risk calculation results are shown in Table F-12. As shown, total Sr-90 risks are
unchanged from those estimated in the SWRA (UC Davis 2004). The estimated risk from Sr-90
in the EDPs is primarily due to plant ingestion, which did not change upon recalculation.
Changes in Sr-90 risk for soil ingestion and dust inhalation were due to differences in risk factors
between HEAST 2001 and DCFPAK 3.02 (risk factors discussed above). Soil ingestion, external
radiation, and dust inhalation did not contribute significantly to the total Sr-90 risk.

Estimated risks from Sr-90 in the Southwest Trenches were similarly dominated by plant ingestion
with insignificant contributions from the other pathways.
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F3.0 Onsite Researchers and Trespassers

Human health risks to onsite outdoor and indoor researchers and trespassers were evaluated in
the SWRA (UC Davis 2004). The SWRA Risk Characterization for DOE Areas (DOE 2005)
concluded that the COCs did not pose significant risk to these receptors. This section contains
an evaluation of exposure assumptions, parameter values, intake equations, and toxicity values
to determine if any changes indicate significant risks to these receptors from the COCs.

F3.1 Exposure Pathways
F3.1.1 Onsite Indoor Researcher Exposure

Human health risks to onsite indoor researchers from chemical COCs in DOE Areas were
estimated in the SWRA based on the sum of risks from three exposure pathways:

e Soil ingestion
o External radiation

e Inhalation of volatiles in indoor air (vapor intrusion)

The exposure pathways identified in the SWRA for onsite indoor researchers in DOE Areas
remain reasonable. Based on the Risk Characterization for DOE Areas (DOE 2005), none of the
DOE Areas COCs apply to onsite indoor researchers.

Vapor intrusion exposure for onsite indoor researchers in the DOE Areas was not adequately
addressed in the SWRA. Vapor intrusion for onsite indoor researchers (“commercial scenario”)
was addressed in the vapor intrusion investigation conducted in 2017 and 2018 (DOE 2018). The
results of the investigation indicated that vapor-forming chemicals in the DOE areas did not
present an unacceptable risk under current or potential future land-use scenarios, and the remedy
was determined to be protective of human health and the environment (DOE 2018). No new
chemical COCs were identified in the vapor intrusion investigation for onsite indoor researchers
(“commercial scenario”).

F3.1.2 Onsite Outdoor Researcher and Trespasser Exposure

Human health risks to onsite outdoor researchers and trespassers from chemical COCs in DOE
Areas were estimated in the SWRA based on the sum of risks from four exposure pathways:

e Soil ingestion
e Soil dermal exposure
e  External radiation

e Inhalation of dust and volatiles

The exposure pathways identified in the SWRA for onsite outdoor researchers and trespassers in
DOE Areas remain reasonable. Based on the Risk Characterization for DOE Areas (DOE 2005),
none of the DOE Areas COCs apply to onsite outdoor researchers or trespassers. Vapor intrusion
is not an applicable exposure pathway because all onsite outdoor researcher and trespasser
activities are assumed to be conducted outdoors.
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F3.2 Chemical Intake

F3.2.1 Soil Ingestion

EPA’s recommended soil ingestion rates for outdoor and indoor workers (EPA 2014) did

not change since the SWRA was issued in 2004 (Table F-15). The calculation of soil ingestion
intake would decrease slightly for onsite outdoor and indoor researchers because adult body
weight changed from 70 to 80 kilograms upon EPA 2014. Body weight is a denominator term
as shown below in the soil ingestion intake equation, and this increase in body weight results in
a 12% lower soil ingestion intake value for both onsite outdoor and indoor researchers.

Table F-15. Worker Soil Ingestion Comparison Parameters

Parameter SWRA? Recent Guidance®
Outdoor Worker IR (mg/day) 100 100
Indoor Worker IR (mg/day) 50 50
Outdoor Worker EF (days/year) 225 225
Indoor Worker EF (days/year) 250 250
Outdoor and Indoor Worker ED (years) 25 25
Outdoor and Indoor Worker BW (kilograms) 70 80
Outdoor and Indoor Worker AT® cancer (days) 25,550 25,550
Outdoor and Indoor Worker AT¢ non-cancer (days) 9,125 9,125

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, University of California, Davis, March.

b U.S. Environmental Protection Agency, 2014. Human Health Evaluation Manual, Supplemental Guidance: Update
of Standard Default Parameter Values, OSWER Directive 9200.1-120, February 6.

¢ Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

4 Averaging Time, non-cancer (days) = 365 days/year x worker exposure duration (years).

Abbreviations:
mg/day = milligrams per day
SWRA = Site-Wide Risk Assessment

The soil ingestion intake for onsite indoor researchers is about half the intake of onsite outdoor
researchers. The equation is

CS x IR x EF x ED
BW x AT

Soil ingestion intake =

where,

CS = concentration in soil
IR = soil ingestion rate
EF = exposure frequency
ED = exposure duration
BW = body weight

AT = averaging time.
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Trespasser soil ingestion parameter assumptions used in the SWRA were based on teenagers and
do not correspond with the child or adult values presented in EPA 2014. The SWRA assumption
that trespassers would be teenagers appears reasonable. Adult trespassers are more likely to be
involved in theft or homeless encampment. Theft would not be focused on the DOE Areas,
which do not contain valuable items, and homeless encampment would be reclassified as
residential exposure. Child trespassers of ages below the teen years would likely be quickly
noticed, apprehended, and removed from the site with corrective actions taken. The teenage
trespasser exposure parameter values selected in the SWRA appear conservative (listed below).
The assumed body weight of 31 kilograms is an underestimated denominator term that would
result in a conservative intake. Body weight statistics reported by the U.S. Centers for Disease
Control and Prevention for 50th percentile females between ages 13 and 18 were

45-57 kilograms, and 50th percentile males in the same age bracket were 45-67 kilograms
(CDC 2000). In addition, the assumed 50 days per year exposure frequency and 6-year exposure
duration appear to be conservative estimations of these numerator terms. The DOE Areas do not
contain features that are attractive to teenage activity, and the assumed exposure frequency
would equate to nearly once per week. The trespasser exposure parameters are

IR = 100 milligrams per day
EF = 50 days per year

ED = 6 years

BW =31 kilograms

AT cancer = 25,550 days
AT non-cancer = 2,190 days

Based on the soil ingestion intake equation, the trespasser exposure parameter values shown
above, and EPA 2014 values for outdoor workers, the trespasser has significantly lower cancer
and non-cancer intake than outdoor researchers (86% lower for cancer intake; 43% lower for
non-cancer intake). Teenager intake increases by a factor of 3 for PAH COCs when accounting
for carcinogenic early-life effects (EPA 2005). However, early-life effects intake for trespassers
would still be 59% lower than outdoor workers intake.

F3.2.2 Dermal Contact

The SWRA assumed that onsite indoor researchers do not have significant dermal contact
exposure to soil and this assumption remains reasonable, but this pathway is complete for onsite
outdoor researchers and trespassers. After the SWRA was issued, new values were published in
EPA 2014 for worker skin surface area, soil adherence factor, and body weight (Table F-16), but
chemical-specific dermal absorption factors (EPA 2004), exposure frequency, exposure duration,
and averaging time did not change.
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Table F-16. Worker Dermal Contact Comparison Parameters

Parameter SWRA? Recent Guidance®
Onsite Olthdoor Researcher (Worker) Skin Surface 3,300 3527
Area (cm?)
Onsite Outdoor Researcher (Worker) Soil Adherence
2 0.2 0.12
Factor (mg/cm?)
Dermal Absorption Factor Chemical specific® Chemical specific®
Onsite Outdoor Researcher (Worker) Exposure
225 225
Frequency (days/year)
Onsite Outdoor Researcher (Worker) Exposure
; 25 25
Duration (years)
Onsite Outdoor Researcher (Worker) Body Weight
. 70 80
(kilograms)
Q“S't‘i Outdoor Researcher (Worker) Averaging 25 550 25 550
Time,? cancer (days)
Qnsne Outdoor Researcher (Worker) Averaging 9.125 9.125
Time,® non-cancer (days)

Notes:

a University of California, Davis, 2004. Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I: Human Health
Risk Assessment, March.

b U.S. Environmental Protection Agency, 2014. Human Health Evaluation Manual, Supplemental Guidance: Update
of Standard Default Parameter Values, OSWER Directive 9200.1-120, February 6.

¢ No change in chemical-specific dermal absorption factors from the SWRA (0.13 PAHSs; 0.1 dieldrin). EPA’s
Supplemental Guidance for Dermal Risk Assessment (EPA 2004) is the current source for these factors.

d Averaging Time, cancer (days) = 365 days/year x 70-year lifetime.

¢ Averaging Time, non-cancer (days) = 365 days/year x worker exposure duration (years).

Abbreviations:

cm? = square centimeter

mg/cm? = milligrams per square centimeter
SWRA = Site-Wide Risk Assessment

The soil dermal contact intake equation is shown. The slight increase in worker skin surface area,
decrease in soil adherence factor, and slight increase in body weight result in an overall 44%
decrease in dermal intake for onsite outdoor researchers. The equation is

CS x SA x AF x ABS x EF x ED
BW x AT

Soil dermal contact intake =

where

CS = concentration in soil

SA = skin surface area

AF = soil adherence factor
ABS = dermal absorption factor
EF = exposure frequency

ED = exposure duration

BW = body weight

AT = averaging time
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As was the case with soil ingestion, dermal contact parameter assumptions used in the SWRA
for teenage trespassers do not correspond with the child or adult values presented in EPA 2014.
Review of the following trespasser exposure parameters established in the SWRA for dermal
contact indicates the values remain reasonable.

SA = 5200 square centimeters

AF = 0.2 milligrams per square centimeter
ABS =0.13 PAHs; 0.1 dieldrin

EF = 50 days per year

ED = 6 years

BW =31 kilograms

AT cancer = 25,550 days

AT non-cancer = 2190 days

Based on the soil dermal contact intake equation, the trespasser exposure parameter values
shown above, and EPA 2014 values for workers, the trespasser has lower cancer intake, but
higher non-cancer intake than outdoor researchers (66% lower cancer intake; 41% higher
non-cancer intake). Teenager intake increases by a factor of 3 for PAH COCs when accounting
for carcinogenic early-life effects (EPA 2005), making trespassers intake nearly equal to that of
outdoor workers.

F3.2.3 Inhalation

Vapor intrusion is a potentially complete exposure pathway for onsite indoor researchers.
While the SWRA did not adequately address vapor intrusion, the vapor intrusion investigation
conducted in 2017 and 2018 thoroughly evaluated this exposure pathway and the exposure
parameters and equations used in the vapor intrusion evaluation (DOE 2018) remain current.

As discussed previously, outdoor air inhalation intake was calculated in the SWRA (UC Davis
2004) for chemicals in units of mg/kg-day, but current equations calculate inhalation intake in
units of concentration (ng/m?). Direct comparison of these approaches is not possible. Updated
inhalation intake for onsite outdoor researchers was calculated using the current equation
(Section F2.2.1.4) and current exposure parameters (EPA 2014). Updated inhalation intake for
trespassers was calculated using the current intake equation, a conservative exposure time of
12 hours per day, and the exposure frequency (50 days per year) and exposure duration (6 years)
established in the SWRA. Benzo[a]anthracene is the only chemical COC that meets current
criteria to be classified as volatile, and its volatilization factor of 4.41 x 10°® m3/kg (EPA 2020c)
was used in the inhalation intake equation for that COC. The particulate emission factor of

1.36 x 10° m*/kg (EPA 2020c) remains unchanged from the SWRA.

F3.3 Chemical Toxicity and Risk
F3.3.1 Carcinogenic

Chemical COC oral cancer slope factor data applicable to soil ingestion and dermal contact
risk calculations are shown in Table F-10. Oral slope factors used in the SWRA for
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benzol[k]fluoranthene, dibenzo[a,h]anthracene, indeno[1,2,3-cd|pyrene, and dieldrin remain
current, indicating that the risks to onsite outdoor researchers would decrease slightly for these
four chemicals due to the slight decreases in soil ingestion intake and dermal intake values for
workers. As discussed above, onsite indoor researcher and trespasser intake is less than or equal
to onsite outdoor researcher intake, indicating estimated risks for these receptors are less than or
equal to those of onsite outdoor researchers. The oral slope factor for benzo[a]pyrene decreased
by 60%, indicating a significant decrease in risk. Thus, updates to soil ingestion and dermal
contact risks were deemed unnecessary for benzo[a]pyrene, benzo[k]fluoranthene,
dibenzo[a,h]anthracene, indeno[ 1,2,3-cd|pyrene, and dieldrin.

Oral slope factors increased by 64% for benzo[a]anthracene and benzo[b]fluoranthene, indicating
an increase in estimated risk for these compounds. Soil ingestion and dermal contact risks were
calculated for these two chemicals using the current slope factors shown in Table F-10 and
current exposure parameters presented above. The results indicated soil ingestion risks remain
below 1 x 107 for onsite outdoor and indoor researchers and trespassers for all chemical COCs,
except the estimated soil ingestion risk for onsite outdoor researchers was 1 x 107 for
benzo[a]anthracene. Dermal contact risk estimation results for both onsite outdoor researchers
and trespassers were 3 x 1076 for benzo[a]anthracene and 1 x 107 for benzo[h]fluoranthene.
These calculated risks are low, and benzo[a]anthracene and benzo[b]fluoranthene are spatially
limited to a very small area several feet below ground surface in DSS 4 (DOE 2005). The
likelihood of onsite outdoor and indoor researchers and trespassers receiving exposure to these
chemicals is so low that the estimated risks can be characterized as negligible. In addition, any
activities that might bring researchers in contact with the benzo[a]anthracene or
benzo[b]fluoranthene contamination in subsurface soil would be managed according to Soil
Management Plan requirements (DOE 2019) to reduce risks below the 1 x 107 risk threshold.

Vapor intrusion toxicity and risk are applicable to onsite indoor researchers and were evaluated
in the vapor intrusion investigation conducted in 2017 and 2018. The toxicity values used in the
vapor intrusion evaluation (DOE 2018) remain current, and the results indicated that
vapor-forming chemicals in the DOE Areas did not present an unacceptable risk to onsite indoor
researchers.

Risks to onsite outdoor researchers and trespassers from inhalation of dust and volatile chemicals
in outdoor air were estimated for all chemical COCs using the current inhalation unit risk toxicity
values (Table F-11) and current exposure parameters discussed above. The estimated inhalation
risks ranged from 4 x 10~!3 for inhalation of dieldrin (trespassers) to 8 x 10~ for inhalation of
benzo[a]anthracene (onsite indoor researchers). All the estimated inhalation risks were far below
the 1 x 107° risk threshold and are insignificant.

F3.3.2 Noncarcinogenic

Noncarcinogenic toxicity data for chemical COCs are shown in Tables F-10 and F-11. The oral
reference doses (Table F-10) apply to risk estimation for soil ingestion and dermal contact.

For dieldrin, there was no change in the oral reference do se, but a new inhalation reference
concentration was identified (see Table F-11, note f). Soil ingestion and dermal contact hazard
quotients for dieldrin are expected to decrease for onsite outdoor researchers due to lower intake,
as discussed above. Dieldrin hazard quotients for onsite indoor researchers (soil ingestion only)
and trespassers (soil ingestion and dermal contact) are expected to be less than or equal to those
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of onsite outdoor researchers based on lower or equal intake as discussed above. Reestimations
of soil ingestion and dermal contact hazard quotients were deemed unnecessary for dieldrin
because they are expected to be lower than or equal to previous estimates. Vapor intrusion
toxicity (onsite indoor researchers only) is not applicable to dieldrin because this chemical does
not meet current volatility criteria (EPA 2015). Hazard quotients were calculated for dieldrin

in outdoor air, and the results ranged from 5 x 10~ for trespassers to 1 x 10°® for onsite outdoor
researchers.

Oral and inhalation reference doses were not available for PAH COCs when the SWRA was
conducted, but EPA issued an oral reference dose and inhalation reference concentration for
benzo[a]pyrene after the SWRA, as shown in Tables F-10 and F-11, respectively. Vapor
intrusion toxicity (onsite indoor researchers only) is not applicable to benzo[a]pyrene because
this chemical does not meet current volatility criteria (EPA 2015). Hazard quotients were
calculated for onsite outdoor and indoor researchers and trespassers for exposure to
benzo[a]pyrene, and the results ranged from 6 x 10~ (trespasser inhalation of outdoor air) to
6 x 107 (outdoor researcher soil ingestion). All the estimated hazard quotients were far below
the threshold of 1.0 and are insignificant.

F3.4 Radiological Risk

Strontium-90 is the only radiological COC in the DOE Areas, and its soil ingestion risk factor
decreased since the SWRA (Table F-13). Dermal contact is not an exposure pathway for
radionuclides, but external radiation from ground is a potentially complete exposure pathway and
the current Sr-90 risk factor for external radiation is essentially unchanged from the value used in
the SWRA (0.5% decrease). Thus, estimated soil ingestion risk and external radiation risk to
onsite outdoor and indoor researchers and trespassers from Sr-90 is expected to decrease.
Strontium-90 inhalation risks are expected to be several orders of magnitude lower than soil
ingestion and external radiation risks (see Sr-90 risks in Table F-12). Reestimation of Sr-90 risks
was deemed unnecessary for onsite outdoor and indoor researchers and trespassers because these
risks are expected to be lower than or equal to previous estimates (soil ingestion and external
radiation) or not contribute to the total estimated risk (inhalation).

F4.0 Conclusions

A recalculation of human health risks was completed for hypothetical future onsite residents
and construction workers. Total estimated risks for hypothetical future onsite residents at the
DSS 4 area, the EDPs, and the Southwest Trenches are either lower or unchanged from the 2004
SWRA. The total estimated risk for construction workers at the DSS 4 area is lower than the

1 x 10°° risk threshold and less than that estimated in the 2004 SWRA. The evaluation of onsite
researchers and trespasser exposure parameter values, intake equations, and toxicity values
indicates that the existing COCs do not pose significant risks to these receptors. Thus, the
remedy is protective with respect to the current evaluation of established human health

risk COCs.
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Attachment F-1

Fruit and Vegetable ingestion Rate Calculations, Chemical Intake

95th Percentile Body Weight Converted

Fruit Ingestion Rate? (EPA 2014) Fruit Ingestion Rate®>  SWRA Value
Fruits Moisture Content!  State Resident Age Range (8 WW/kg-day) (kg) (kg DW/day) (kg DW/day)
honeydew melon 89.82% raw Ages Birth to <6 years 4.4 15 0.0086 0.0609
peach 88.87% raw Ages 6 to 50+ years 0.99 80 0.0103 0.0179
plum 87.23% raw
apricot 86.35% raw
cherry 82.25% raw
nectarine 87.59% raw

Average moisture content 87.02%
Average dry content 12.98% 100% - Moisture content
95th Percentile Converted

Vegetable Ingestion ~ Body Weight  Vegetable Ingestion
Vegetables Moisture Content!  State Rate? (EPA 2014) Rate? SWRA Value
tomato 93.95% raw Resident Age Range (g WW/kg-day) (kg) (kg DW/day) (kg DW/day)
Broccoli 89.25% cooked Ages Birth to <6 years 6.8 15 0.0108 0.0033
carrots 88.29% raw Ages 6 to 50+ years 3.3 80 0.028 0.0098
pepper-sweet-green 93.89% raw
corn 69.57% cooked
lettuce-cos or romaine 94.61% raw
spinach 91.40% raw
green beans 89.22% cooked
summer squash 93.70% cooked

Average moisture content 89.32%
Average dry content 10.68% 100% - Moisture content

Notes:

1 Moisture content values from Table 9-53 of EFH Chapter 9 (EPA 2018). Table provides values for raw and cooked. Most likely consumed state of garden item selected.

2 Values from Table 13-1 of EFH Chapter 13 (EPA 2011), per capita for populations that garden or farm adjusted for preparation and post-cooking losses.
Average of 95th percentile values for age range.

3 Ingestion rates must be converted from grams wet weight per kilogram body weight per day (g WW/kg-day) to kilograms dry weight per day (kg DW/day) for use in the risk

assessment intake equation.

Abbreviations:

EFH - Exposure Factors Handbook

EPA - United States Environmental Protection Agency
g WW/kg-day - grams wet weight per kilogram body weight per day

kg - kilograms

kg DW/day - kilograms dry weight per day
SWRA - Site-Wide Risk Assessment (UC Davis 2004)
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Attachment F-2a. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface and Subsurface Soil
Exposure Medium: Surface and Subsurface Soil
Exposure Receptor Population Receptor Age Exposure | Parameter Parameter Definition Value Units Rationale/ Intake Equations
Route Point Code Reference
Ingestion Hg)lr)l ?;k;feti;fsf(;etgtre Age-Adjusted Adult DSS 4 Cs Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS x CF x [(IRs¢ X EDrco2/ BWe) X 10
IRsa Ingestion Rate 100 mg soil/day UCD 2004 + (IRsc X EDrc2.6 / BWc) % 3
EF: Exposure Frequency 350 days/year UCD 2004 + (IRsz X EDra6.16 / BWa)] % 3
EDra6-16 | Exposure Duration ¢-16 10 years EPA 2005 + (IRsa X ED:a 1626 / BWa)] X EF: / AT
EDra1626 | Exposure Duration 16-26 10 years EPA 2005 non-cancer ADD/LADD (mg/kg-day) =
BW. Body Weight 80 kg DTSC 2019a and EPA 2014 CS x CF x [IRsc X (EDrco0-2 + EDrc2.6) / BWe
AThne Averaging Time (non-cancer) 9,490 days Sum of child and adult ED, EPA 2005 + IRsa X (EDra6-16 + EDra16-26) / BWa]
ATc Averaging Time (cancer) 25,550 days UCD 2004 x EE:/ AT
Child DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS % CF  IRs¢ X EF; % [EDrco2 % 10
IRse Ingestion Rate 200 mg soil/day UCD 2004 + EDrc 2.6 X 3)/(BWe x AT)
EF: Exposure Frequency 350 days/year UCD 2004
EDrco-2 | Exposure Duration o- 2 years EPA 2005 non-cancer ADD/LADD (mg/kg-day) =
EDrc2-6 | Exposure Duration 2. 4 years EPA 2005 CS x CF x IRs¢ X EF:  [EDrco2
BW. Body Weight 15 kg UCD 2004 + EDrc26)/(BWe x AT)
ATne Averaging Time (non-cancer) 2,190 days Sum of child ED, EPA 2005
ATc Averaging Time (cancer) 25,550 days UCD 2004
U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
December 2020 Doc. No. S30753
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Attachment F-2a Continued. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface and Subsurface Soil
Exposure Medium: Surface and Subsurface Soil
Dermal H(y)r:l (_)gilte;iggsli:(;‘:;re Age-Adjusted Adult DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer ADD/LADD (mg/kg-day) = CS x CF
CF Conversion Factor 0.000001 kg/mg - x ABS % [(SAc X AFc x EDrco2/ BWe) x 10
SAa Skin Surface Area 6,032 cm? DTSC 2019a and EPA 2014 + (SAc % AFc X EDrc2.6/ BWe) % 3
AFa Soil Adherence Factor 0.07 mg/cm?-event UCD 2004 + (SAa X AFa X EDra6-16 / BWa) x 3
ABS Dermal Absorption Factor Note! unitless - + (SAa X AFa X EDrat16-26 / BWa)] X EF: / AT
EF: Exposure Frequency 350 days/year UCD 2004
EDras-16 | Exposure Duration .16 10 years EPA 2005 non-cancer ADD/LADD (mg/kg-day) =
EDra1626 | Exposure Duration 16-26 10 years EPA 2005 CS x CF x ABS
BW. Body Weight 80 kg DTSC 2019a and EPA 2014 % [SAc % AFe % (EDrc02 + EDrc26) / BWe
ATne Averaging Time (non-cancer) 9,490 days Sum of child and adult ED, EPA 2005 + SAq X AF; % (EDra 616 + EDra 16.26) / BWa]
AT Averaging Time (cancer) 25,500 days UCD 2004 x EF;/ AT
Child DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS x CF x SAc x AF. x ABS
SAc Skin Surface Area 2,373 cm? DTSC 2019a and EPA 2014 X EFrx [EDrco02 X 10 + EDrc26 % 3]
AFe Soil Adherence Factor 0.2 mg/cm’-event UCD 2004 /(BWc x AT)
ABS Dermal Absorption Factor Note! unitless -
EF: Exposure Frequency 350 days/year UCD 2004 non-cancer ADD/LADD (mg/kg-day) =
EDrco2 | Exposure Duration o2 2 years EPA 2005 CS x CF x SA: x AF. x ABS
EDic26 Exposure Duration 2.6 4 years EPA 2005 x EFy X [EDrgc 02 + EDrc 2.6]
BW. Body Weight 15 kg UCD 2004 /(BWc x AT)
ATne Averaging Time (non-cancer) 2,190 days Sum of child ED, EPA 2005
AT. Averaging Time (cancer) 25,550 days UCD 2004
Notes:

! Chemical-specific dermal absorption factors for hypothetical future on-site resident shown at the bottom of Attachment F-2d.

Abbreviations:

cm? - square centimeters
DTSC - California Department of Toxic Substances Control
EPA - United States Environmental Protection Agency

References:

kg/mg - kilogram per milligram
mg/kg - milligram per kilogram
UCD - University of California, Davis

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors

EPA 2005, Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

EPA 2014, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Parameter Values
UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California
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Attachment F-2b. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Plants
Exposure Receptor Population Receptor Age Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equations
bo Code Reference
Route Point
Ingestion Hg)po;l?te:tll(:{al E&Jtutre Age-Adjusted Adult DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer ADD/LADD (mg/kg-day) =
n-site Residen CRag.a Fruit/Vegetable Ingestion Rate, above ground 0.0103 kg DW/day Calculated. EPA 2011 and EPA 2018 CS % TCor x CPF
& S'p
CRug.a Fruit/Vegetable Ingestion Rate, below ground 0.028 kg DW/day Calculated, EPA 2011 and EPA 2018 % {[(CRuge + CRoge) X EDrco.2 /BWe] * 10
EF: Exposure Frequency 350 days/year UCD 2004 + [(CRagc + CRogc) X EDic 2.6 /BWe] X 3
EDras16 | Exposure Duration 616 10 years EPA 2005 +[(CRaga + CRoga) * EDrac-16 /BWa] x 3
ED:ats26 | Exposure Duration 16.26 10 years EPA 2005 + [(CRaga + CRbga) * EDra 1626 /BWa]} x EFr /AT
BW. Body Weight 80 kg DTSC 2019a and EPA 2014 non-cancer ADD/LADD (mg/kg-day) =
ATne Averaging Time (non-cancer) 9,490 days Sum of child and adult ED, EPA 2005 CS x TCsp x CPF
AT Averaging Time (cancer) 25,550 days UCD 2004 x {[(CRage + CRbgc) X (EDrc02 +EDrc2.6) /BWc]
TCsp Transfer Coefficient (soil-to-plant) Note! unitless +[(CRaga + CRoga) X (EDrac-16 + EDra 16-26) /BWal}
CPF Contaminated Plant Fraction 0.40 unitless UCD 2004 % EFr /AT
Child DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer ADD/LADD (mg/kg-day) =
CRagc Fruit/Vegetable Ingestion Rate, above ground 0.0086 kg DW/day Calculated, EPA 2011 and EPA 2018 CS X TCsp X CPF % (CRagc + CRbgc) X EF:
CRug.c Fruit/Vegetable Ingestion Rate, below ground 0.0108 kg DW/day Calculated, EPA 2011 and EPA 2018 % [EDrc02 ¥ 10+ EDye 26 x 3]/ (BWe x AT)
EF: Exposure Frequency 350 days/year UCD 2004
EDrco-2 Exposure Duration o-2 2 years EPA 2005 non-cancer ADD/LADD (mg/kg-day) =
ED:c26 | Exposure Duration 2-6 4 years EPA 2005 CS x TCsp x CPF x (CRage + CRogc) * EFr
BW; Body Weight 15 kg UCD 2004 % [EDrc 02 + EDre2s] / (BWe x AT)
AThne Averaging Time (non-cancer) 2,190 days Sum of child ED, EPA 2005
ATc Averaging Time (cancer) 25,550 days UCD 2004
TCsp Transfer Coefficient (soil-to-plant) Note! unitless
CPF Contaminated Plant Fraction 0.40 unitless UCD 2004
Notes: References:

! Chemical-specific soil-to-plant transfer coefficients shown at the bottom
of Attachment F-2d.

Abbreviations:

DSS - Domestic Septic System

DTSC - California Department of Toxic Substances Control
EPA - U.S. Environmental Protection Agency

kg - kilograms

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors

EPA 2005, Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens
EPA, 2011, Exposure Factors Handbook, Chapter 13
EPA, 2014, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Parameter Values
EPA, 2018, Exposure Factors Handbook, Chapter 9
UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California

kg DW/day - kilograms dry weight per day
mg/kg - milligrams per kilogram

UCD - University of California, Davis

U.S. Department of Energy

December 2020

Attachment F2, Page 3

Second Five-Year Review for the LEHR Federal Facility
Doc. No. 30753




Attachment F-2¢. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Fugitive Dust and Volatile Chemicals
Exposure | Receptor Population Receptor Age Exposure | Parameter Parameter Definition Value Units Rationale/ Intake Equations
R Point Code Reference
oute
Hypothetical Future Age-Adjusted DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer EC (ug/m®) = CS x (1/PEF + 1/VF)
Inhalation On-Site Resident Adult PEF Particulate Emission Factor 1.36E+09 mi/kg DTSC 2019a x CF x ETr x EFr x (10 X EDrco0-2
VF Volatilization Factor Note' mi/kg - +3 X EDre 26+ 3 X EDrac-16
CF Conversion Factor 42 (ug/mg)(day/hours) - + EDrai16-26) / AT
ET: Exposure Time 24 hours/day EPA 2014
EF: Exposure Frequency 350 days/year UCD 2004 non-cancer EC (ug/m?) = CS x (1/PEF + 1/VF)
EDras-16 | Exposure Duration 6-16 10 years EPA 2005 x CF x ET; x EF; X (EDrc0-2
EDra1626 | Exposure Duration 1626 10 years EPA 2005 + EDrc 2.6 + EDra6-16 + EDra16-26) / AT
ATne Averaging Time (non-cancer) 9,490 days Sum of child and adult ED, EPA 2005
AT Averaging Time (cancer) 25,550 days UCD 2004
Child DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 cancer EC (ug/m?) = CS x (1/PEF + 1/VF)
PEF Particulate Emission Factor 1.36E+09 mi/kg DTSC 2019a x CF x ET; x EF; x (10 X EDrco0-2
VF Volatilization Factor Note' m’/kg - +3 % EDre26) / AT
CF Conversion Factor 41.7 (ng/mg)(day/hours) -
ET: Exposure Time 24 hours/day EPA 2014 non-cancer EC (ug/m?) = CS x (1/PEF + 1/VF)
EF: Exposure Frequency 350 days/year UCD 2004 x CF x ET: X EF; X (EDrco0-2
EDrco2 | Exposure Duration o-2 2 years EPA 2005 + EDrc 26) / AT
EDrc26 | Exposure Duration 26 4 years EPA 2005
ATnc Averaging Time (non-cancer) 2,190 d Sum of child ED, EPA 2005
ays
ATc Averaging Time (cancer) 25,550 days UCD 2004
Notes: References:

! Chemical-specific volatilization factor.

Abbreviations:
DTSC - California Department of Toxic Substances Control
EPA - United States Environmental Protection Agency

m’/kg - cubic meters per kilogram

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors

EPA 2005, Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

EPA 2014, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Parameter Values
UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California

mg/kg - milligrams per kilogram
UCD - University of California, Davis
pg/mg - micrograms per milligram
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Attachment F-2d. Calculation of Chemical Cancer and Non-cancer Risks, Human Health Risk Assessment Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Receptor Population: On-Site Resident Adult
Receptor Age: Age-Adjusted Adult
EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Chemical of Value Units Intake/Exposure CSF/Unit Risk Intake/Exposure RfDo/RfCi
Concentration Cancer Concentration Hazard
Medium Exposure Medium Exposure Point Exposure Route Potential Concern Value Units Value Units Risk Value Units Value Units Quotient
Surface and Surface and DSS 4 Ingestion Benzo[a]anthracene 3.80E+00 mg/kg 2.5E-05 mg/kg-day 1.2E+00 | (mg/kg-day)’! 3.0E-05 1.5E-05 mg/kg-day NA mg/kg-day NA
Subsurface Soil Subsurface Soil Benzo[a]pyrene 2.40E+00 mg/kg 1.6E-05 mg/kg-day | 2.9E+00 | (mg/kg-day)’! 4.5E-05 9.3E-06 mg/kg-day | 3.0E-04 | mg/kg-day | 3.1E-02
(0-10 feet) (0-10 feet) Benzo[b]fluoranthene 2.70E+00 mg/kg 1.8E-05 mg/kg-day 1.2E+00 | (mg/kg-day)! 2.1E-05 1.0E-05 mg/kg-day NA mg/kg-day NA
Benzo[k]fluoranthene 1.50E+00 mg/kg 9.8E-06 mg/kg-day 1.2E+00 | (mg/kg-day)’! 1.2E-05 5.8E-06 mg/kg-day NA mg/kg-day NA
Dibenzo[a,h]anthracene 1.10E+00 mg/kg 7.2E-06 mg/kg-day 4.1E+00 | (mg/kg-day)! 2.9E-05 4.3E-06 mg/kg-day NA mg/kg-day NA
Indeno[1,2,3-cd]pyrene 8.60E-01 mg/kg 5.6E-06 mg/kg-day 1.2E+00 | (mg/kg-day)! | 6.74E-06 3.3E-06 mg/kg-day NA mg/kg-day NA
Exp. Route Total 1.4E-04 3.1E-02
Dermal Benzo[a]anthracene 3.80E+00 mg/kg 8.3E-06 mg/kg-day 1.2E+00 | (mg/kg-day)! 9.9E-06 5.4E-06 mg/kg-day NA mg/kg-day NA
Benzo[a]pyrene 2.40E+00 mg/kg 5.2E-06 mg/kg-day 2.9E+00 | (mg/kg-day)’! 1.5E-05 3.4E-06 mg/kg-day | 3.0E-04 | mg/kg-day | 1.1E-02
Benzo[b]fluoranthene 2.70E+00 mg/kg 5.9E-06 mg/kg-day 1.2E+00 | (mg/kg-day)’! 7.1E-06 3.8E-06 mg/kg-day NA mg/kg-day NA
Benzo[k]fluoranthene 1.50E+00 mg/kg 3.3E-06 mg/kg-day 1.2E+00 | (mg/kg-day)’! 3.9E-06 NA mg/kg-day NA mg/kg-day NA
Dibenzo[a,h]anthracene 1.10E+00 mg/kg 2.4E-06 mg/kg-day 4.1E+00 | (mg/kg-day)’! 9.8E-06 NA mg/kg-day NA mg/kg-day NA
Indeno[1,2,3-cd]pyrene 8.60E-01 mg/kg 1.9E-06 mg/kg-day 1.2E+00 | (mg/kg-day)’! 2.2E-06 NA mg/kg-day NA mg/kg-day NA
Exp. Route Total 4.8E-05 1.1E-02
Plants Above Ground Benzo[a]anthracene 3.80E+00 mg/kg 9.8E-06 mg/kg-day 1.2E+00 | (mg/kg-day)! 1.2E-05 6.7E-06 mg/kg-day NA mg/kg-day NA
Plant Ingestion Benzo[a]pyrene 2.40E+00 mg/kg 3.4E-06 mg/kg-day 2.9E+00 | (mg/kg-day)! 9.9E-06 2.3E-06 mg/kg-day | 3.0E-04 | mg/kg-day | 7.8E-03
Benzo[b]fluoranthene 2.70E+00 mg/kg 6.3E-06 mg/kg-day 1.2E+00 | (mg/kg-day)! 7.5E-06 4.3E-06 mg/kg-day NA mg/kg-day NA
Benzo[k]fluoranthene 1.50E+00 mg/kg 2.1E-06 mg/kg-day 1.2E+00 | (mg/kg-day)! 2.5E-06 1.5E-06 mg/kg-day NA mg/kg-day NA
Dibenzo[a,h]anthracene 1.10E+00 mg/kg 7.5E-07 mg/kg-day 4.1E+00 | (mg/kg-day)! 3.1E-06 5.2E-07 mg/kg-day NA mg/kg-day NA
Indeno[1,2,3-cd]pyrene 8.60E-01 mg/kg 6.2E-07 mg/kg-day 1.2E+00 | (mg/kg-day)’! 7.4E-07 4.3E-07 mg/kg-day NA mg/kg-day NA
Exp. Route Total 3.5E-05 7.8E-03
Below Ground Benzo[a]anthracene 3.80E+00 mg/kg 1.5E-05 mg/kg-day 1.2E+00 | (mg/kg-day)! 1.9E-05 1.3E-05 mg/kg-day NA mg/kg-day NA
Plant Ingestion Benzo[a]pyrene 2.40E+00 mg/kg 5.4E-06 mg/kg-day 2.9E+00 | (mg/kg-day)! 1.6E-05 4.4E-06 mg/kg-day | 3.0E-04 | mg/kg-day | 1.5E-02
Benzo[b]fluoranthene 2.70E+00 mg/kg 9.9E-06 mg/kg-day | 1.2E+00 | (mg/kg-day)' | 1.2E-05 | 8.1E-06 | mg/kg-day NA | mg/kg-day NA
Benzo[k]fluoranthene 1.50E+00 mg/kg 3.3E-06 mg/kg-day | 1.2E+00 | (mg/kg-day)' | 4.0E-06 | 2.8E-06 | mg/kg-day NA | mg/kg-day NA
Dibenzo[a,h]anthracene 1.10E+00 mg/kg 1.2E-06 mg/kg-day | 4.1E+00 | (mg/kg-day)' | 4.9E-06 | 9.7E-07 | mg/kg-day NA | mg/kg-day NA
Indeno[1,2,3-cd]pyrene 8.60E-01 mg/kg 9.8E-07 mg/kg-day 1.2E+00 | (mg/kg-day)! 1.2E-06 8.0E-07 mg/kg-day NA mg/kg-day NA
Exp. Route Total 5.6E-05 1.5E-02
U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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Attachment F-2d Continued. Calculation of Chemical Cancer and Non-cancer Risks, Human Health Risk Assessment Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe:

Receptor Population:

Future

On-Site Resident Adult

Receptor Age: Age-Adjusted Adult
EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Chemical of Value Units Intake/Exposure CSF/Unit Risk Intake/Exposure RfDo/RFCi
Concentration Cancer Concentration Hazard
Medium Exposure Medium Exposure Point Exposure Route Potential Concern Value Units Value Units Risk Value Units Value Units Quotient
Surface and Fugitive Dust and DSS 4 Inhalation Benzo[a]anthracene 3.80E+00 mg/kg 8.5E-04 ug/m? 1.1E-04 (ug/m3)! 9.4E-08 8.3E-04 ug/m? NA ug/m? NA
Subsurface Soil Volatile Chemicals Benzo[a]pyrene 2.40E+00 mg/kg 1.7E-06 pg/m? 1.1E-03 (ng/m3)! 1.9E-09 1.7E-06 ug/m? 2.0E-03 pg/m? 8.5E-04
(0-10 feet) Benzo[b]fluoranthene 2.70E+00 mg/kg 2.0E-06 ug/m? 1.1E-04 (ug/m3)! 2.2E-10 1.9E-06 ug/m’ NA ug/m? NA
Benzo[k]fluoranthene 1.50E+00 mg/kg 1.1E-06 ug/m? 1.1E-04 (ug/m3)! 1.2E-10 1.1E-06 ug/m’ NA ug/m? NA
Dibenzo[a,h]anthracene 1.10E+00 mg/kg 8.0E-07 ug/m? 1.2E-03 (ug/m3)! 9.57E-10 7.8E-07 ug/m’ NA ug/m? NA
Indeno[1,2,3-cd]pyrene 8.60E-01 mg/kg 6.2E-07 ug/m? 1.1E-04 (ug/m3)! 6.86E-11 6.1E-07 ug/m’ NA ug/m? NA
Exp. Route Total 9.7E-08 8.5E-04
Exposure Point List 1 2 84E-04 6.6E-02
Total
Abbreviations:
Plant Transfer Factors CSF - cancer slope factor NA - not applicable
Dermal Absorption Factor Above Ground Below Ground DSS - Domestic Septic System RfDo - reference dose, oral
Cancer Noncancer References plant/soil plant/soil References EPC- exposure point concentration RfCi - reference concentration, inhalation
Benzo[a]anthracene 0.13 0.13 UCD 2004 0.02 0.02 UCD 2004 mg/kg - milligrams per kilogram pg/m? - micrograms per cubic meter
Benzo[a]pyrene 0.13 0.13 UCD 2004 0.011 0.011 UCD 2004
Benzo[b]fluoranthene 0.13 0.13 UCD 2004 0.018 0.018 LBNL 2007 References:
Benzok]fluoranthene 0.13 UCD 2004 0.011 0.011 LBNL 2007 LBNL 2007, Plant Uptake of Organic Pollutants from Soil: A Critical Review of Bioconcentration Estimates Based on Models
Dibenzo[a,h]anthracene 0.13 UCD 2004 0.0053 0.0053 UCD 2004 and Experiments
Indeno[1,2,3-cd]pyrene 0.13 UCD 2004 0.0056 0.0056 UCD 2004 University of California, Davis, 2004, Site-Wide Risk Assessment, Volume 1: Human Health Risk Assessment
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Attachment F-2e. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Current/Future
Medium: Surface and Subsurface Soil
Exposure Medium: Surface and Subsurface Soil
Exposure Receptor Population Receptor Age Equsure Parameter Parameter Definition Value Units Rationale/Reference Intake Equation
Route Point Code
Ingestion On-Site Adult DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
Construction CF Conversion Factor 0.000001 kg/mg CS x CF X IRsew X EFsew X EDew
Worker -

IRsew Ingestion Rate 330 mg soil/day UCD 2004 /(BWax AT)
EFscw Exposure Frequency 250 days/year UCD 2004
EDcw Exposure Duration 1 years UCD 2004
BWa Body Weight 80 kg DTSC 2019a and EPA 2014
ATne Averaging Time (non-cancer) 365 days Based on EDcw
AT Averaging Time (cancer) 25,550 days UCD 2004

Dermal On-Site Adult DSS 4 CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =

Coil;gl;lll((:rlon CF Conversion Factor 1.00E-06 (kg/mg) - CS % CF % SAsew ¥ AFsew ¥ ABS

SAs.cw Skin Surface Area 6,032 cm? DTSC 2019a X EFscw X EDew /(BWa x AT)
AFs.ew Soil Adherence Factor 0.8 mg/cm’-event DTSC 2019a
ABS Dermal Absorption Factor Note! unitless -
EFs.cw Exposure Frequency 250 days/year UCD 2004
EDcw Exposure Duration 1 years UCD 2004
BW. Body Weight 80 kg DTSC 2019a and EPA 2014
AThne Averaging Time (non-cancer) 365 days Based on EDcw
AT. Averaging Time (cancer) 25,550 days UCD 2004

Note:

! Chemical-specific dermal absorption factors for on-site construction worker shown at the bottom of Table F-2g.

Abbreviations:

cm? — square centimeters

DTSC - California Department of Toxic Substances Control
EPA - United States Environmental Protection Agency

kg — kilogram

kg/mg - kilogram per milligram

mg/kg - milligram per kilogram

UCD - University of California, Davis

References:

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors

EPA 2014, Human Health Evaluation Manual, Supplemental Guidance.: Update of Standard Default Parameter Values

UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California

U.S. Department of Energy
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Attachment F-2f. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Current/Future
Medium: Surface and Subsurface Soil
Exposure Medium: Fugitive Dust and Volatile Chemicals
Exposure Receptor Population Receptor Age Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation
R Point Code Reference
oute
Inhalation On-Site Adult DSS 4 cs Chemical Concentration in Soil See Table F-12 me/kg UCD 2004 EC (ug/m®) =CS x (1/PEF + 1/VF) x CF
Construction Worker
PEF Particulate Emission Factor 1.0E+06 m’/kg DTSC 2019a X ETew X EFsew X EDew / AT
1
VE Volatilization Factor Note m’/kg )
CF Conversion Factor 41.7 (ng/mg)(day/hours) -
ETew Exposure Time 8 hours/day EPA 2019a
EFs.cw Exposure Frequency 250 days/year UCD 2004
EDcw Exposure Duration 1 years UCD 2004
AT Averaging Time (non-cancer) 365 days Based on EDew
AT. Averaging Time (cancer) 25,550 days UCD 2004
Notes: References:

1Only COC (benzo[a]pyrene) not volatile. No volatilization factor (EPA 2019c¢).

Abbreviations:
DSS - Domestic Septic System
DTSC - California Department of Toxic Substances Control
EPA - U.S. Environmental Protection Agency
m?3/kg - cubic meters per kilogram

mg/kg - milligrams per kilogram

UCD - University of California, Davis

pg/mg - micrograms per milligram

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors
EPA 2019a, Regional Screening Levels (RSLs) - User's Guide, November 2019
EPA 2019c, Regional Screening Levels (RSLs) - Calculator: November 2019

UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California

U.S. Department of Energy
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Attachment F-2g. Calculation of Chemical Cancer and Non-cancer Risks, Human Health Risk Assessment Reasonable Maximum Exposure, LEHR/SCDS Environmental

Restoration
Scenario Timeframe: Current/Future
Receptor Population: On-site Construction Worker
Receptor Age: Adult
EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Intake/Expo sure CSF/Unit Risk Intake/ Expogure RfDo/RECi
Chemical of Concentration Cancer Concentration Hazard
. Exposure Exposure Exposure Potential . . .
Medium Medium Point Route Concern Value Units Value Units Value Units Risk Value Units Value Units Quotient
Surface and Surface and DSS 4 Ingestion Benzo[alpyrene | 2.40E+00 | mg/kg || 9.7E-08 | mg/kg-day | 2.9E+00 | (mg/kg-day)’ 2.8E-07 6.8E-06 | mg/kg-day | 3.0E-04 | mg/kg-day | 2.3E-02
Subsurface Soil Subsurface
Soil
(0-10 feet) (0-10 feet)
Exp. Route Total 2.8E-07 2.3E-02
Dermal Benzo[alpyrene | 2.40E+00 | mg/kg || 1.84E-07 | mg/kg-day | 2.9E+00 | (mg/kg-day)! 5.3E-07 1.3E-05 | mg/kg-day | 3.0E-04 | mg/kg-day | 4.3E-02
Exp. Route Total 5.3E-07 4.3E-02
Fugitive Dust Dust Inhalation | Benzo[a]pyrene | 2.40E+00 | mg/kg || 7.83E-06 pg/m? 1.1E-03 (ug/m3)! 8.6E-09 | 5.5E-04 pg/m? 2.0E-03 ug/m? 2.7E-01
Exp. Route Total 8.6E-09 2.7E-01
Exposure Point List 1 Total 8.2E-07 3.4E-01
Dermal Absorption Factor
Cancer Noncancer Reference
Benzo[a]pyrene 0.13 0.13 UCD 2004
Abbreviations:

CSF - cancer slope factor NA - not applicable

DSS - Domestic Septic System RfDo - reference dose, oral
EPC- exposure point concentration RfCi - reference concentration, inhalation
Exp - exposure wm? - micrograms per cubic meter

mg/kg - milligrams per kilogram

Second Five-Year Review for the LEHR Federal Facility
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U.S. Department of Energy
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Attachment F-2h. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface and Subsurface Soil

Exposure Medium: Surface and Subsurface Soil

Exposure Receptor Population Receptor Age Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation
Route Point Code Reference
Ingestion H(}jl)rr)l(.);}ilfetigilsi;letstre Age-Adjusted Adult | Eastern Dog Pens () Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS x CF X [(IRsa X EDra/ BWa)
IRsa Ingestion Rate 100 mg soil/day UCD 2004 + (IRsc X EDrc / BWe)] x EF:/ AT
EF: Exposure Frequency 350 days/year UCD 2004
ED:a Exposure Duration 20 years DTSC 2019a and EPA 2014
BW. Body Weight 80 kg DTSC 2019a and EPA 2014
AThne Averaging Time (non-cancer) 9,490 days Sum of child 211::11 ggljit;z)?;‘DTSC 2019
AT Averaging Time (cancer) 25,550 days UCD 2004
Child Eastern Dog Pens () Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS x CF % IRs¢ X EF; X EDre
IRse Ingestion Rate 200 mg soil/day UCD 2004 /(BW. x AT)
EF: Exposure Frequency 350 days/year UCD 2004
EDrc Exposure Duration 6 years UCD 2004
BW:. Body Weight 15 kg UCD 2004
AThe Averaging Time (non-cancer) 2,190 days Based on EDyc, UCD 2004
ATc Averaging Time (cancer) 25,550 days UCD 2004

U.S. Department of Energy

December 2020
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Attachment F-2h Continued. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface and Subsurface Soil
Exposure Medium: Surface and Subsurface Soil
Exposure Receptor Population Receptor Age Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation
Route Point Code Reference
Dermal Hg)fl?;}ilfeti;?sﬁletstre Age-Adjusted Adult | Eastern Dog Pens CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS x CF x ABS
SAa Skin Surface Area 6,032 cm? DTSC 2019a and EPA 2014 X [(SAa X AFa X EDra/ BWa)
AFa Soil Adherence Factor 0.07 mg/cm?-event UCD 2004 + (SAc x AF; x ED;c / BWo)]
ABS Dermal Absorption Factor 0.1 unitless dieldrin ABS, UCD 2004 x EF:/ AT
EF: Exposure Frequency 350 days/year UCD 2004
EDra Exposure Duration 20 years DTSC 2019a and EPA 2014
BW. Body Weight 80 kg DTSC 2019a and EPA 2014
AThe Averaging Time (non-cancer) 9,490 days Sum of child ::((11 g?)it;)?ADTSC 2019a
AT Averaging Time (cancer) 25,500 days UCD 2004
Child Eastern Dog Pens () Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
CF Conversion Factor 0.000001 kg/mg - CS x CF x SAc x AF. x ABS
SAc Skin Surface Area 2,373 cm? DTSC 2019a and EPA 2014 x EF; % EDro/(BWe x AT)
AF. Soil Adherence Factor 0.2 mg/cm?-event UCD 2004
ABS Dermal Absorption Factor 0.1 unitless dieldrin ABS, UCD 2004
EF: Exposure Frequency 350 days/year UCD 2004
EDrc Exposure Duration 6 years UCD 2004
BW. Body Weight 15 kg UCD 2004
ATne Averaging Time (non-cancer) 2,190 days Based on EDx¢, UCD 2004
ATc Averaging Time (cancer) 25,550 days UCD 2004
Abbreviations:

cm? - square centimeters kg/mg - kilogram per milligram
mg/kg - milligram per kilogram

UCD - University of California, Davis

DTSC - California Department of Toxic Substances Control
EPA - United States Environmental Protection Agency

References:

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors

EPA 2014, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Parameter Values

UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California

Second Five-Year Review for the LEHR Federal Facility
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Attachment F-2i. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future
Medium: Surface Soil

Exposure Medium: Plants

Exposure Receptor Population Receptor Age Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation
bo Code Reference
Route Point
Ingestion Hypo?ftlgll Féltuf[e On- | Age-Adjusted Adult Eastern Dog Pens CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
e Residen CRuga | Fruit/Vegetable Ingestion Rate, above ground 0.0103 kg DW/day | Calculated, EPA 2011 and EPA 2018 | CS X CPF x {[EDra/BWa x (TCsp x CRuga
CRoga Fruit/Vegetable Ingestion Rate, below ground 0.028 kg DW/day Calculated, EPA 2011 and EPA 2018 | * TCsp X CRoga)] + [EDre /BWc x (TCsp %
EF: Exposure Frequency 350 days/year UCD 2004 CRagc + TCsp X CRugc)]} x EF: /AT
EDra Exposure Duration 20 years DTSC 2019a and EPA 2014
BW. Body Weight 80 kg DTSC 2019a and EPA 2014
. . Sum of child and adult ED, DTSC
ATne Averaging Time (non-cancer) 9,490 days 2019a and EPA 2014
ATc Averaging Time (cancer) 25,550 days UCD 2004
TCsp Transfer Coefficient (soil-to-plant) 0.03 unitless dieldrin TCsp, UCD 2004
CPF Contaminated Plant Fraction 0.40 unitless UCD 2004
Child Eastern Dog Pens CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 ADD/LADD (mg/kg-day) =
CRag,c Fruit/Vegetable Ingestion Rate, above ground 0.0086 kg DW/day Calculated, EPA 2011 and EPA 2018 [(CS x TCsp x CPF x CRagc)
CRuge Fruit/Vegetable Ingestion Rate, below ground 0.0108 kg DW/day Calculated, EPA 2011 and EPA 2018 + (CS x TCs-p X CPF X CRubg,)]
EF: Exposure Frequency 350 days/year UCD 2004 X EFr X EDrc /(BW. X AT)
EDr Exposure Duration 6 years UCD 2004
BW:. Body Weight 15 kg UCD 2004
AThne Averaging Time (non-cancer) 2,190 days Based on EDrc, UCD 2004
ATc Averaging Time (cancer) 25,550 days UCD 2004
TCsp Transfer Coefficient (soil-to-plant) 0.03 unitless dieldrin TCs, UCD 2004
CPF Contaminated Plant Fraction 0.40 unitless UCD 2004
Abbreviations: References:

DSS - Domestic Septic System

DTSC - California Department of Toxic Substances Control
EPA - U.S. Environmental Protection Agency

kg — kilograms

kg DW/day - kilograms dry weight per day

mg/kg - milligrams per kilogram

UCD - University of California, Davis

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors
EPA, 2011, Exposure Factors Handbook, Chapter 13
EPA, 2014, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Parameter Values
EPA, 2018, Exposure Factors Handbook, Chapter 9
UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental Restoration, Davis, California

U.S. Department of Energy
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Attachment F-2j. Values Used for Human Health Risk Assessment Daily Intake Calculations, Reasonable Maximum Exposure, LEHR/SCDS Environmental Restoration

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Fugitive Dust and Volatile Chemicals

Exposure Receptor Population Receptor Age Exposure Parameter Parameter Definition Value Units Rationale/ Intake Equation
R Point Code Reference
oute
Hypothetical Future Age-Adjusted Eastern Dog Pens CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 EC (ug/m?) = CS x (1/PEF + 1/VF) x CF
Inhalation On-Site Resident Adult PEF Particulate Emission Factor 1.36E+09 mi/kg DTSC 2019a x ET: x EFt X (EDra+ EDic) / AT

VF Volatilization Factor Note' m3/kg -

CF Conversion Factor 41.7 (ng/mg)(day/hours) -

ET: Exposure Time 24 hours/day EPA 2014

EF: Exposure Frequency 350 days/year UCD 2004
ED:a Exposure Duration 20 years DTSC 2019a and EPA 2014

. . Sum of child and adult ED, DTSC

AThne Averaging Time (non-cancer) 9,490 days 2019a and EPA 2014

AT. Averaging Time (cancer) 25,550 days UCD 2004

Child Eastern Dog Pens CS Chemical Concentration in Soil See Table F-12 mg/kg UCD 2004 EC (ug/m®) = CS x (1/PEF + 1/VF) x CF

PEF | particulate Emission Factor 1.36E+09 m¥/ke DTSC 2019a x ETe x EFe X EDre/ AT

VF Volatilization Factor Note! m/kg -

CF Conversion Factor 41.7 (ng/mg)(day/hours) -

ET: Exposure Time 24 hours/day EPA 2014

EF: Exposure Frequency 350 days/year UCD 2004
EDr. Exposure Duration 6 years UCD 2004
AThne Averaging Time (non-cancer) 2,190 days Based on EDrc, UCD 2004

AT. Averaging Time (cancer) 25,550 days UCD 2004

Notes: References:

!'Volatilization factor is not applicable to this calculation. The only constituent of concern
involved in this calculation (dieldrin) does not meet current volatilization criteria (EPA 2019a).

Abbreviations:

DTSC - California Department of Toxic Substances Control

EPA - United States Environmental Protection Agency

m’/kg - cubic meters per kilogram
mg/kg - milligrams per kilogram

UCD - University of California, Davis

pg/mg - micrograms per milligram

DTSC 2019a, Human Health Risk Assessment Note 1, Recommended DTSC Default Exposure Factors

EPA 2014, Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Parameter Values
UCD 2004, Site-Wide Risk Assessment, Volume I: Human Health Risk Assessment, LEHR/SCDS Environmental
Restoration, Davis, California

U.S. Department of Energy
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Attachment F-2k. Calculation of Chemical Cancer and Non-cancer Risks, Human Health Risk Assessment Reasonable Maximum Exposure, LEHR/SCDS Environmental

Restoration
Scenario Timeframe: Future
Receptor Population: On-Site Resident Adult
Receptor Age: Age-Adjusted Adult
EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
hgake/E)tcp (;S ure CSF/Unit Risk Cancer Irlctake/E)t(p<:§ure RfDo/RfCi Hazard
Chemical of oncentration Risk oncentration Quotient
. Exposure Exposure Potential .
Medium Medium Point Exposure Route Concern Value Units Value Units Value Units Value Units Value Units
Surface and Surface and DFz)agStlfgrlls Ingestion Dieldrin 1.90E-02 mg/kg 2.7E-08 | mg/kg-day | 1.6E+01 (mg/kg-day)! 4.4E-07 7.4E-08 | mg/kg-day | 5.0E-05 | mg/kg-day 1.5E-03
Subsurface Soil Subsurface Soil
(0-10 feet) (0-10 feet) Exp. Route Total 4.4E-07 1.5E-03
Dermal Dieldrin 1.90E-02 mg/kg 7.70E-09 | mg/kg-day | 1.6E+01 (mg/kg-day)! 1.2E-07 2.1E-08 | mg/kg-day | 5.0E-05 | mg/kg-day 4.1E-04
Exp. Route Total 1.2E-07 4.1E-04
Plants Above Ground Dieldrin 1.90E-02 mg/kg 1.8E-08 | mg/kg-day | 1.6E+01 (mg/kg-day)! 2.9E-07 4.9E-08 | mg/kg-day | 5.0E-05 mg/kg-day 9.8E-04
Plant Ingestion
Exp. Route Total 2.9E-07 9.8E-04
Below Ground Dieldrin 1.90E-02 mg/kg 3.5E-08 | mg/kg-day | 1.6E+01 (mg/kg-day)! 5.54E-07 9.3E-08 | mg/kg-day | 5.0E-05 | mg/kg-day 1.9E-03
Plant Ingestion
Exp. Route Total 5.5E-07 1.9E-03
Fugitive Dust Inhalation Dieldrin 1.90E-02 mg/kg 4.98E-09 ug/m? 4.6E-03 (ug/m3)! 2.3E-11 1.3E-08 pg/m’ 2.0E-01 ug/m? 6.7E-08
Exp. Route Total 2.3E-11 6.7E-08
Exposure Point List 1 Total 1.4E-06 4.7E-03
Plant Transfer Factors
Dermal Absorption Factor Above Ground  Below Ground
Cancer Noncancer References plant/soil plant/soil References
Dieldrin 0.1 0.1 UCD 2004 0.03 0.03 UCD 2004
Abbreviations:

CSF - cancer slope factor RfDo - reference dose, oral

EPC- exposure point concentration RfCi - reference concentration, inhalation
Exp - exposure wm? - micrograms per cubic meter

mg/kg - milligrams per kilogram
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Attachment F-3

RESRAD-ONSITE Input Parameters, Resident Adult

RESRAD-ONSITE Input Parameters
Resident Adult
LEHR/SCDS Environmental Restoration

Receptar Resident Adult
Pathways Selected External
Inhalation
Soil Ingestion
Plant Ingestion
Radon
Parameter Value Source
Transport Parameters Chemical-specific Default
Average time since material placement Calculated based on information from the RI (MWH 2003b)
DOE Disposal Box 32 years
DSS8's and Dry Wells 39 years
Eastern Dog Pens 32 years
Eastern Trenches 42 years
Landfill No.1 53 years
Landfill No. 2 42 years
Landfill No. 3 38 years
Radinm/Strontium Treatment System 27 years
Southern Trenches 42 years
Southwest Trenches 39 years
Waste Burial Holes 38 years
Western Dog Pens 32 years
Calculation Times 1,3, 10, 30, 100, 300, 1000 years  Default
Area of Contaminated Zone Site-specific Information
DOE Disposal Box 121 m*
D$SSNo. 1 16.4m’
DSSNo. 3 164 m’
DS8No. 4 95 m’
DSS No. 5 124m*
DSS No. 6 37m’
DSSNo. 7 37m?
Eastern Dog Pens 3237 m*
Eastern Trenches 2023 m’
Landfill No. 1 7689 m*
Landfill No. 2 8498 m”
Landfill No. 3 451 m’
Non-OU Areas 64750 m*
Radium/Strontium Treatment System Area 688 m”
Southern Trenches 647 m’
Southwest Trenches 2428 m’
Waste Burial Holes 809 m’
Western Dog Pens 11736 m?
Thickness of Contaminated Zone 3 meters
Length Parallel to Aquifer Flow 28 m Based on site maps
DOE Disposal Box 13m
DSS No. 1 Sm
DSSNo. 3 15m
DS8SNo. 4 2m
DS8Noa 5 3m
DSSNo. 6 8m
DSS8No. 7 9m
Eastern Dog Pens 6l m
Eastem Trenches 27m
Landfill No. 1 116 m
Landfill No. 2 84m
Landfill No. 3 68m
Non-OU Areas 300m
Radium/Strontium Treatment System Area 53m
Southern Trenches 8m
Southwest Trenches 55m
Waste Burial Holes 8m
Western Dog Pens 68m
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RESRAD-ONSITE Input Parameters
Resident Adult
LEHR/SCDS Environmental Restoration

Receptor Resident Adult
Pathways Selected Extemnal
Inhalation
Soil Ingestion
Plant Ingestion
Radon
Parameter Value Source
Cover Depth Om WA 1997 (RBAS)
Density of Contaminated Zone 1.78 gfem3 MWH 2003b (RI)
Contarminated Zone Erosion Rate 0.001 m/vr Default
Contaminated Zone Total Porosity 047 viv MWH 2003b (RI)
Contaminated Zone Field Capacity 0.2 Default
Contaminated Zone Hydraulic Conductivity 0.018 m/yr WA 1997 (RBAS)
Contaminated Zone b Parameter 7.12 WA 1997 (RBAS)
Humidity in Air 8.4 g/m3 ANL, 2001a. Appendix L. Figure L.1
Evapotranspiration Coefficient 0 WA 1997 (RBAS)
Wind Speed 3.2m/s www.wree.edu
Precipitation 0.418 m/yr WA 1997 (RBAS)
Irrigation 0 miyr WA 1997 (RBAS)
Runoff Coefficient 0.4 ANL. 2001a. Appendix E. TableE.1
Waltershed Area for Nearby Stream or Pond le+21 m2 WA 1997 (RBAS)
Accuracy for water/soil computations 0.001 Default
Density of Saturated Zone 1.78 g/em3 MWI 2003b (RI)
Saturated Zone Total Porosity 025 viv MWH 2003b (RI)
Saturated Zone Effective Porosity 0.2 Default
Saturated Zone Field Capacity 0.2 Default
Saturated Zone Hydraulic Conductivity 333 miyr MWH 2003b (RI)
Saturated Zone Hydraulic Gradient 0.001 MWH 2003b (RI)
Saturated Zone b Parameter TS WA 1997 (RBAS)
Water Table Drop Rate 0.001 m/yr Default
Well Pump Intake Rate 10 m below the water table Default
Well Purnping Rate 250 m3Ayr Default
Unsaturated Zone 1 Thickness 9m MWH 2003b (RI)
Unsaturated Zone Density 1.78 g/fem3 MWH 2003b (RI)
Unsaturated Zone Total Porosity 047 viv MWH 2003b (RI)
Unsaturated Zone Effective Porosity 0.08 viv WA 1997 (RBAS)
Unsaturated Zone Field Capacity 0.2 Default
Unsaturated Zone Hydraulic Conductivity 0.018 m/yr WA 1997 (RBAS)
Unsaturated Zone b Parameter 712 WA 1997 (RBAS)
Inhalation Rate T300 m3fiyr USEPA, 2001
Mass Loading for Inhalation 1.43e-6 g/m3 WA 1997 (RBAS)
Exposure Duration 30 yrs USEPA, 2001
Indoor Dust Infiltration Rate 0.4 Default
External Gamma Shielding Factor 0.21 ANL, 2001b. Attachment C.
Indoor Time Fraction 0.642 WA 1997 (RBAS)
Outdoor Time Fraction 0317 WA 1997 (RBAS)
Shape of Contaminated Zone Circular Default
Fruit, non-leafy vegetable and grain consumption 5.1 kgfyr USEPA, 1997
Leafy vegetable consumption 5.1 kg/yr USEPA, 1997
Soil Ingestion 36.5 givr USEPA, 2001
Contaminated Fraction - Household water 0 Default
Contaminated Fraction - Irrigation water 1 Default
Contarminated Fraction - Plant food -1 Default
Mass Loading of Foliar Deposition 0.0001 gfrm3 Default
Depth of Soil Mixing Layer 0.15m Default
Depth of Roots 0.9m Default
Fractional Usage - Household Water 0 Default
Fractional Usage - Irigation Water 1 Default
Plant Factors Default
Radon Cover Total Porosity 0.39 Assumption from Weiss porosity
Raden Cover Volumetric Water Content 0.05 Default
Cover Radon Diffusion Coefficient 0.000002 m2/s Default
Bldg Foundation Thickness 0.15m Default
“Projectl FHRIEWRAV ol |_HHRAUEHR EHRA Appendix Els Page 2 0of 3
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RESRAD-ONSITE Input Parameters
Resident Adult
LEHR/SCDS Environmental Restoration

Receptor Resident Adult
Pathways Selected External
Inhalation
Soil Ingestion
Plant Ingestion
Radon
Parameter Value Source
Bldg Foundation Density 2.4 g/m3 Default
Bldg Foundation Total Porosity 0.1 Default
Bldg Foundation Volumetric Water Content 0.03 Default
Bldg Foundation Radon Diffusion Coefficient 0.0000003 m2/s Default
Contaminated Radon Diffusion Coefficient 0.000002 m2/s Default
Radon Vertical Dimension of Mixing 2m Default
Building Air Exchange Rate 0.5 Lhr Default
Building Room Height 25m Default
Building Indoor Area Factor Calculated Default
Foundation Depth bgs Calculated Default
Rn-222 Emanation CoefTicient 0.25 Default
Rn-220 Emanation Coefficient 015 Default
Storage Times Before Use Data food storage Default
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U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
December 2020 Doc. No. S30753

Attachment F-3, Page 3



This page intentionally left blank

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
December 2020 Doc. No. S30753
Attachment F-3, Page 4



Attachment F-4. Fruit and Vegetable ingestion Rate Calculations, Radiation Exposure

Body Weight
95th Percentile Fruit Ingestion Rate? (US EPA 2014) Converted Fruit Ingestion Rate®

Fruits Moisture Content!  State Resident Age Range (g WW/kg-day) (kg) (kg DW/year)
honeydew melon 89.82% raw Ages Birth to <6 years 4.4 15 3.13
peach 88.87% raw Ages 6 to 50+ years 0.99 80 3.75
plum 87.23% raw Fruit Average 3.44
apricot 86.35% raw
cherry 82.25% raw
nectarine 87.59% raw
Fruit Average 87.02%

Average dry content 12.98%

Body Weight

Vegetables Moisture Content!  State 95th Percentile Vegetable Ingestion Rate? (US EPA 2014) Converted Vegetable Ingestion Rate3
tomato 93.95% raw Resident Age Range (g WW/kg-day) (kg) (kg DW/year)
Broccoli 89.25% cooked Ages Birth to <6 years 6.8 15 3.96
carrots 88.29% raw Ages 6 to 50+ years 3.3 80 10.23
pepper-sweet-green 93.89% raw Vegetable Average 7.09
corn 69.57% cooked
lettuce-cos or romaine 94.61% raw
spinach 91.40% raw
green beans 89.22% cooked Total Fruit and Vegetable Ingestion Rate®
summer squash 93.70% cooked (kg DW/year)
Vegetable Average 89.32% 10.53

Average dry content 10.68%

Distribution of Fruit and Vegetable Ingestion Rates for RESRAD Input

Default Redistributed Ingestion Rates for RESRAD® SWRA Value

RESRAD Distribution® (kg DW/year) (kg DW/year)
Fruit, Vegetable, and Grain Consumption (kg DW/year) 92% 9.69 5.1
Leafy Vegetable Consumption (kg DW/year) 8% 0.84 5.1

Second Five-Year Review for the LEHR Federal Facility

U.S. Department of Energy
Doc. No. 30753

December 2020
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Attachment F-4 Continued. Fruit and Vegetable ingestion Rate Calculations, Radiation Exposure

Notes:

! Moisture content values from Table 9-53 of EFH, Chapter 9 (US EPA 2018). Table provides values for raw and cooked. Most likely consumed state of garden item selected.

2Values from Table 13-1 of EFH, Chapter 13 (US EPA 2011), per capita for populations that garden or farm adjusted for preparation and post-cooking losses. Average of 95th percentile values for age range.
3 Ingestion rates must be converted from grams wet weight per kilogram body weight per day (g WW/kg-day) to kilograms dry weight per year (kg DW/year) for use in RESRAD.

4 Sum of average fruit and vegetable ingestion rates.

> Default RESRAD proportions of plant ingestion mass for whole diet are 92% fruits/vegetables/grains (160 kg DW/year) and 8% leafy vegetables (14 kg DW/year).

® Home-grown produce ingestion rates for RESRAD input were determined from the product of the total fruit and vegetable ingestion rate and the distribution percentage.

Abbreviations:

EFH - Exposure Factors Handbook

g WW/kg-day - grams wet weight per kilogram body weight per day
kg - kilograms

kg DW/year - kilograms dry weight per year

SWRA — Site-Wide Risk Assessment (UC Davis 2004)

RESRAD - RESRAD Version 7.2 (ANL 2016)

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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G1.0 Introduction

To review the protectiveness of the assumptions made during the Site-Wide Risk Assessment
(UC Davis 2004) (SWRA), and consistent with U.S. Environmental Protection Agency (EPA)
guidance (EPA 2009), up-to-date toxicity information developed by EPA and the California
Department of Toxic Substances Control (DTSC) for chemicals and radionuclides detected in soil
at the U.S. Department of Energy (DOE) Areas, but not identified as chemical constituents of
concern (COCs) in the Record of Decision (DOE 2009) (ROD), was reviewed to determine if any
of these constituents could pose a risk to human health. Chemical constituents and radionuclides
were evaluated separately, as described below.

G1.1 Chemical Constituent Evaluation

The following steps were followed to evaluate whether chemical constituents (both organic and
inorganic) that were detected in one or more DOE Areas but not previously identified as COCs
might present a human health risk based on the latest available toxicity information.

1. The Integrated Risk Information System (IRIS) Assessments List (EPA 2020a) was used
to identify constituents with toxicity updates released since the risk characterization element
of the SWRA was conducted in 2005 (DOE 2005).

2. Chemicals detected in DOE Area soil samples (SWRA; Tables 2.1 through 2.9, 2.20, 2.22,
and 2.24 [UC Davis 2004]) having toxicity updates released in IRIS since 2005 were then
identified.

3. For constituents identified in Step 2, the 2002 residential soil preliminary remediation goals
(PRGs) used in the screening stage of the SWRA (UC Davis 2004) were compared to
November 2020 residential soil regional screening levels (EPA 2020b) (RSLs) to assess
which constituents have a 2020 RSL lower than the 2002 PRG and, therefore, warranted
further evaluation.

As shown in Table G-1, the toxicity updates resulted in a lower or new RSL for three constituents
detected in DOE Areas soil samples: 2-methylnaphthalene, pentachlorophenol, and phenol.
However, detections for each of these constituents in all DOE Areas were well below these RSLs.

In addition, the 2002 PRGs were also compared with the 2020 DTSC-modified Screening Levels
(DTSC-SLs) in DTSC Human Health Risk Assessment (HHRA) Note 3 (DTSC 2020). The
DTSC-SLs incorporate Human Health Risk Assessment Note 10 toxicity criteria (DTSC 2019).
All constituents with DTSC-SLs lower than the 2002 PRGs, or not included in the 2002 PRGs,
were carried forward and compared with the DOE Areas soil sample data. For these constituents,
only arsenic and hexavalent chromium were detected above the DTSC-SLs in the DOE Areas
soil samples. Although soil arsenic concentrations exceed the 0.11 milligram per kilogram
(mg/kg) screening level, they are well within natural background concentrations for the site, as
discussed in detail in the SWRA risk characterization report (DOE 2005). Hexavalent chromium
concentrations in DOE Areas soil samples were also determined to be below background

(DOE 2005).

Based on this risk screening, toxicity updates, as expressed in the 2020 RSLs and DTSC-SLs,
did not result in the identification of additional chemical COCs in the DOE Areas.
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Table G-1. Risk Screening of Detected Chemicals Not Previously Identified as Constituents of Concern

Maximum Site Concentrations®

milligrams per kilogram (mg/kg)

Subst N 2002 2020
ubstance Name | oon | Rgic DOE 5 Ra/Sr
Disposal | DSS 1 DSS 3 DSS 4 DSS5 | DSS6 [DSS7 Werlllls EDP | Treatment | SWT | WDP
Box System

2-Methylnaphthalene NE 240 0.0011J ND 0.0.69J | 0.0567 J ND ND ND NA NA 0.0263 J ND ND
Pentachlorophenol 3.0 1.0 ND ND ND ND ND ND ND NA NA 0.0186 J ND ND
Phenol 37,000 | 19,000 ND ND ND 0.0036 J | 0.0034 J ND ND NA NA 0.0354 J ND ND
Notes:

@ From the Site-Wide Risk Assessment (UC Davis 2004); maximum concentration detected in the area.
b EPA Region 9 residential soil PRG used in the Site-Wide Risk Assessment (UC Davis 2004).

¢ EPA 2020 residential soil RSL (EPA 2020b).

Abbreviations:

DSS = Domestic Septic System

EDP = Eastern Dog Pens

J = detected below the laboratory reporting limit; value is estimated

NA = not analyzed
ND = not detected
NE = not established

Ra/Sr = Radium/Strontium

SWT = Southwest Trenches
UC Davis = University of California, Davis
WDP = Western Dog Pens




G1.2 Radionuclide Evaluation

A tiered risk assessment process consistent with the First Five-Year Review was followed to
determine if any radionuclide constituents detected in one or more DOE Areas but not previously
identified as COCs present a human health risk based on the latest available toxicity information.
As discussed below, since the screening evaluation conducted in the Tier 1 assessment suggested
that risks associated with some radionuclides not previously identified as COCs may exceed

1 x 1076 based on newer toxicity values, a Tier 2 assessment and risk characterization were
performed to confirm the screening results.

G1.2.1 Tier 1 Screening

EPA’s calculator for Preliminary Remediation Goals for Radionuclide Contaminants at
Superfund Sites (EPA 2019a) was used to establish screening levels for the site using current
cancer slope factors for radionuclides. Because of the large number of isotopes that have been
analyzed for in the DOE Areas, the PRGs were only calculated for radionuclides potentially
exceeding background based on a background comparison performed in 2004, as discussed in
Section 6.7 of the SWRA and documented in Appendix B of the SWRA (UC Davis 2004). This
background comparison should be considered a screening level evaluation as it does not consider
known depth stratification of certain radionuclides and the data have not been fully evaluated for
outliers. However, it provides a reasonable statically based evaluation which is acceptable for
Tier 1 screening. The SWRA Appendix B background evaluation results are included in
Attachment G-1.

EPA’s PRG calculator was revised in 2016 and 2017 to include several PRG output options
based on source term and progeny equilibrium assumptions and now assigns a highly
conservative default assumption that there is no decay of the selected parent isotope and that all
of the progeny remain in secular equilibrium with the parent (i.e., the concentration of the parent
and progeny are equal to each other) for the duration of the 26-year exposure period. This
contrasts significantly with the former “isotope +D” approach used by EPA’s model that
included decay of the parent and progeny over time while maintaining secular equilibrium within
the decay chain. EPA’s new default approach has the effect of dramatically lowering the PRGs in
cases where the parent isotope has a half-life of less than the exposure duration. While this
approach is generally not applicable to releases at LEHR, it errors on the side of remedy
protection and the conceptual disconnects can be corrected in the Tier 2 assessment. Therefore,
DOE has opted to retain the default output option provided in the model for use in Tier 1
screening.

Table G-2 shows the comparison between the 2002 and 2019 PRGs and those radionuclides for
each DOE Area that were detected above the 2019 PRG and also identified as above background
in Appendix B of the SWRA (UC Davis 2004). About 50% of the values identified as exceeding
the 2019 PRGs also exceeded the 2002 PRG (shown in boldface italics in Table G-2), which
means these radionuclides were previously evaluated for the same areas in the SWRA and the
source of toxicity values has changed. In most cases, however, risk characterization information
developed by DOE in 2005 (DOE 2005) still applies. The values shown highlighted in yellow in
Table G-2 are new potential COCs that have not previously been evaluated.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Page G-3



As shown in Table G-2, radionuclides that potentially exceed the 2019 PRGs include
americium-241, bismuth-212, bismuth-214, carbon-14, cesium-137, cobalt-60, lead-210,
lead-214, plutonium-241, radium-226, strontium-90, thallium-208, thorium-228, thorium-232,
thorium-234, tritium, uranium-233/234, uranium-235, and uranium-238.

G1.2.2 Tier 2 Risk Evaluation

Because the Tier 1 screening evaluation indicated that risks associated with some radionuclides
not previously identified as COCs may exceed 1 x 107° based on newer toxicity values, a Tier 2
risk evaluation was conducted using Argonne National Laboratory’s (ANL) Residual Radiation
computer program RESRAD Onsite. The RESRAD risk evaluation was only conducted when a
radionuclide was potentially above background and the 2019 PRG.

Radiological risks were calculated in the SWRA using RESRAD version 6.21 developed by
Argonne National Laboratory (ANL 2002). Risk coefficients for total cancer morbidity

(i.e., cancer slope factors) selected in RESRAD version 6.21 for the SWRA were referenced to
the 2001 version of the Health Effects Assessment Summary Tables (EPA 2001) (HEAST 2001).
Most values in HEAST 2001 were taken from Federal Guidance Report No. 13 (EPA 1999).
RESRAD-ONSITE version 7.2 is the most recent update of ANL’s RESRAD computer program
(ANL 2016). RESRAD-ONSITE version 7.2 includes the ICRP60-based risk coefficients from
DCFPAK 3.02 (EPA 2019b), which were used in this evaluation.

The two most conservative exposure scenarios in the SWRA, the hypothetical resident and onsite
outdoor researcher, were selected for evaluation. If a constituent were to be identified as a
potential COC for residential or onsite researcher receptors, risks would also be evaluated for the
indoor researcher, construction worker, and trespasser exposure scenarios established in the
SWRA. The exposure pathways used in this evaluation for the hypothetical resident and onsite
outdoor researcher are identical to those established in the SWRA.

Parameter values used in RESRAD for the SWRA (UC Davis 2004) were reviewed; a copy is
included in Attachment G-2. The defined “area of contaminated zone” used in the SWRA
RESRAD calculations for Domestic Septic System (DSS 3), DSS 4, the Radium/Strontium
(Ra/Sr) Treatment Systems, and Southwest Trenches (SWT) areas was found inaccurate when
compared to the areas determined in 2014 by land surveys conducted for recording the land use
covenant (DTSC 2014). Likewise, the length parallel to aquifer flow was inaccurate for some
DOE Areas based on review of the land surveyor maps. Comparisons of the areas and lengths
used in the SWRA to those determined in the land survey are shown in Table G-3. The updated
lengths and areas were used in the RESRAD ONSITE calculations performed in 2020.
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Table G-2. Radionuclides Identified as Potentially Above Background® and Lowest Preliminary Remediation Goal Not Previously Identified as Constituents of Concern

DOE Drv Wells Ra/Sr
DSS 1 DSS 3 DSS 4 DSS 5 DSS 6 DSS 7 Disposal ryA E EDP Treatment SWT WDP
Box System
2002 PRG Half-Life 2019 PRG Maximum Site Radionuclide Concentration® (pCi/g)
Americium-241 1.87E+00 432 years 1.04E-02 3.30E-02 8.47E-02 3.22E+00
Bismuth-212+D 2.26E+04 60.6 minutes 1.67E-02 4.50E-01
Bismuth-214+D 8.19E+03 19.9 minutes 2.53E-03 6.10E-01
Carbon-14 4.56E-01 5730 years 4.12E-01 2.10E+00 2.38E+00 5.84E+00 1.13E+01
Cesium-137+D 5.97E-02 30.2 years 3.03E-02 1.26E-01 1.18E+00 1.15E-01
Cobalt-60 3.61E-02 5.27 years 8.06E-03 9.00E-03 1.10E-02 1.10E-02 1.50E-02 1.00E-02 2.8E-02
Lead-210 1.50E-01 22.3 years 3.01E-03 1.80E+00 4.40E+00 4.70E+00 4.10E+00 2.40E+00 2.00E+00 1.61E+00 4.96E+00
Lead-214 4.63E+04 26.8 minutes 2.47E-03 7.5E-01
Plutonium-241 4.06E+02 14 years 1.04E-02 1.07E+00 6.82E-01 5.17E-01
Radium-226+D 1.24E-02 1600 years 1.82E-03 6.75E-01
Strontium-90+D 2.31E-01 28.8 years 3.61E-03 4.00E-01 5.91E-01 8.00E-02 1.31E+00 2.70E-01 2.80E-01 1.53E-01 8.3E+00 ° 2.18E+00 1.57E+01 °© 5.66E+00
Thallium-208 2.26E+04 3.1 minutes 6.61E-03 2.42E-01
Thorium-228 1.54E-01 1.9 years 7.06E-03 7.68E-01 7.71E-01 1.12E+00 8.94E-01 1.02E+00
Thorium-232+D 3.10E+00 1.4E+10 years 1.74E-03 8.20E-01 8.76E-01
Thorium-234+D 1.33E+03 24.1 days 1.78E-03 1.05E+00
Tritium 2.28E+00 12.3 years 6.12E-02 1.21E+00 5.20E+00
Uranium-233/234 386E+00 | CETOS2SEY I gor o3 5.70E-01
05 years
Uranium-235+D 1.95E-01 7.0E+08 years 6.23E-03 1.60E-01 6.31E-02 1.60E-01 1.00E-01 3.17E-01
Uranium-238+D 7.42E-01 4 5E+09 years 1.76E-03 5.99E-01 1.67E+00
Notes:
@ Based on comparative background evaluation results for the 0—10 foot depth interval described in Section 6.7 and provided in Appendix B of the Site-Wide Risk Assessment (UC Davis 2004) and Table 25 of the Former Western Dog Pens Backfill Risk Assessment
(DOE 2007).
b From the Site-Wide Risk Assessment (UC Davis 2004); maximum concentrations used in Tier 1 screening.
¢ Previously established constituent of concern (DOE 2009). Not applicable to this evaluation.
All values are in picocuries per grams (pCi/g)
Bold indicates concentration above the 2019 PRG
Italics indicates concentration above the 2002 PRG
Highlighted yellow bold/no italics indicates that risk assessment/characterization of this radionuclide in the specified area has not been previously performed.
Abbreviations:
+D = plus daughter product
DOE = U.S. Department of Energy
DSS = Domestic Septic System
EDP = Eastern Dog Pens
PRG = Preliminary Remediation Goal
Ra/Sr = Radium/Strontium
SWT = Southwest Trenches
UC Davis = University of California, Davis
WDP = Western Dog Pens
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Table G-3. Comparison of Site-Wide Risk Assessment Areas and Surveyed Areas/Lengths

SWRA Length | Length Parallel to
s Land Surveyed :
WRA Area Parallel to Aquifer Flow from
DOE Area Area -
(square meters) Aquifer Flow Survey Maps
(square meters)
(meters) (meters)
DSS-3 164 359 15 26
DSS-4 95 191 12 27
Dry Wells A-E NR 178 NR 8
Eastern Dog Pens 3237 3249 61 61
Ra/Sr Treatment System 688 1399 53 53
Southwest Trenches 2428 1785 55 55

Abbreviations:
NR = not reported
Ra/Sr = Radium/Strontium

The same areas and lengths used in the SWRA for DSS 1, DSS 5, DSS 6, DSS 7, the DOE
Disposal Box, and WDPs were used in 2020, since survey data were not available.

Residential receptor plant ingestion rates were established in the SWRA based on consumption
of garden produce in supplement to the resident’s total produce ingestion. Default plant ingestion
rates provided in RESRAD were not used in the SWRA because they are based on subsistence
farming in which plants grown in onsite soil are the only source of produce ingested by the
receptor. After the SWRA was issued, ingestion rate data for home-produced fruits and
vegetables were published in the EPA’s Exposure Factors Handbook, Chapter 9 (EPA 2018)

and Chapter 13 (EPA 2011), and these data were used to calculate updated plant ingestion rates.

The resulting fruit, vegetable, and grain consumption rate is 9.69 kilograms dry weight/year

(kg DW/year); up from 5.1 kg DW/year used in the SWRA (UC Davis 2004). The resulting leafy
vegetable consumption rate is 0.84 kg DW/year, which is down from 5.1 kg DW/year used in the
SWRA. The sum of these two plant ingestion rates (10.53 kg DW/year) is slightly higher than
the sum of plant ingestion values used in the SWRA (10.2 kg DW/year). Derivation of these
plant ingestion rates is described in detail in Appendix F.

The residential receptor soil ingestion rate used in the RESRAD calculations for the SWRA was
36.5 grams per year. This soil ingestion rate was the default in RESRAD 6.21 and remains the
default in RESRAD Onsite version 7.2. No change to the residential receptor soil ingestion rate
was made in this evaluation. The onsite outdoor researcher soil ingestion rate used in the
RESRAD calculations for the SWRA was 18.25 grams per year and remains unchanged in this
evaluation.

Respirable dust inhalation parameters, such as wind speed, were not modified in this evaluation
because dust inhalation risk is several orders of magnitude below the other exposure pathway
risks and any changes to these parameters would not contribute to the risk. Other model
parameters used in this evaluation were consistent with those used in the SWRA

(Attachment G-2).
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G1.2.3 Exposure Point Concentrations

The 95% upper confidence levels of the mean (95% UCLs) determined in the SWRA
(UC Davis 2004) were used as the exposure point concentrations (EPCs) when available. For
radionuclides not evaluated in the SWRA and if data were sufficient, 95% UCLs were

calculated; otherwise, maximum detected activity concentrations were used. The 95% UCLs

determined in the SWRA are no longer representative of the WDPs because fill material was
imported in the WDPs since the SWRA. The 95% UCL EPCs determined in the Former WDPs
Backfill Risk Assessment (DOE 2007) were used. The 95% UCLs were calculated for
thorium-232 in the DOE Disposal Box and Dry Wells A—E areas and thorium-234 in the Dry
Wells A—E area and used as EPCs for RESRAD calculations. The EPC inputs for RESRAD are

shown in Table G-4 and Table G-5.

Table G-4. Revised Risk Estimate for Hypothetical Onsite Resident for Detected Radionuclides Not
Previously Identified as Constituents of Concern

Constituent (P%?/g)" Basis Ingi(s’itlion Inge!:as't‘iton ::;?;{;3:1 Inhalation C;;Ecze:r

Domestic Septic System 1

Carbon-14 1.8 95% UCL® 8E-13 1E-10 2E-12 1E-11 1E-10
Lead-210 1.6 95% UCL® 6E-08 9E-08 4E-08 4E-10 2E-07
Strontium-90 0.36 95% UCL® 4E-10 2E-08 4E-08 1E-12 5E-08
Domestic Septic System 3

Cesium-137 0.015 95% UCL® 1E-10 9E-10 3E-07 2E-14 3E-07
Lead-210 0.9 95% UCL® 7E-07 1E-06 3E-08 3E-10 2E-06
Strontium-90 0.21 95% UCL® 5E-09 2E-07 3E-08 1E-12 3E-07
Domestic Septic System 4

Lead-210 25 95% UCL® 1E-06 2E-06 8E-08 8E-10 3E-06
Strontium-90 0.08 max¢ 1E-09 5E-08 1E-08 4E-13 6E-08
Uranium-235/236 0.16 max? 3E-09 1E-09 1E-06 6E-11 1E-06
Domestic Septic System 5

Strontium-90 1.3 max® 1E-09 5E-08 1E-07 5E-12 2E-07
Uranium-235 0.0631 max? 8E-11 3E-11 3E-07 2E-11 3E-07
Domestic Septic System 6

Bismuth-212 0.45 max? NAs NAS NAS NAS NAs
Bismuth-214 0.61 max¢ NA® NA® NA® NA® NAe
Lead-214 0.75 max¢ NA® NA® NA® NA® NAe
Thallium-208 0.242 max¢ NA® NA® NA® NA® NAe
Uranium-235 0.16 max¢ 6E-10 2E-10 9E-07 5E-11 9E-07
Domestic Septic System 7

Cobalt-60 0.0090 max¢ 2E-12 2E-11 2E-07 3E-15 2E-07
Lead-210 4.1 max® 3E-07 5E-07 1E-07 1E-09 1E-06
Strontium-90 0.27 max® 7E-10 3E-08 3E-08 1E-12 7E-08
Uranium-235 0.1 max? 4E-10 1E-10 5E-07 3E-11 5E-07

U.S. Department of Energy
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Table G-4. Revised Risk Estimate for Hypothetical Onsite Resident for Detected Radionuclides Not
Previously Identified as Constituents of Concern (continued)

Constituent (p%?/c;)a Basis Ingizitlion Ingéas?iton ::;?;:;2:1 Inhalation C;;Ecze:r
DOE Disposal Box
Americium-241 0.033 maxd 5E-10 8E-11 1E-08 2E-11 1E-08
Cobalt-60 0.011 maxd 8E-12 9E-11 4E-07 4E-15 4E-07
Lead-210 0.95 95% UCL® 3E-07 4E-07 3E-08 3E-10 7TE-07
Plutonium-241 1.07 max? 5E-10 8E-11 9E-09 2E-11 9E-09
Strontium-90 0.11 95% UCL® 9E-10 4E-08 2E-08 5E-13 6E-08
Thorium-228 0.68 95% UCL® 3E-09 5E-10 5E-06 1E-10 5E-06
Thorium-232 0.63 95% UCL' 2E-07 7E-07 8E-05 2E-09 8E-05
Dry Wells A-E
Cobalt-60 0.011 max¢ 1E-11 1E-10 4E-07 4E-15 4E-07
Radium-226 0.63 95% UCL® 2E-07 6E-07 6E-05 4E-10 6E-05
Strontium-90 0.153 max¢ 2E-09 9E-08 2E-08 7E-13 1E-07
Thorium-228 0.771 maxd 5E-09 8E-10 6E-06 2E-10 6E-06
Thorium-232 0.76 95% UCL' 3E-07 1E-06 1E-04 2E-09 1E-04
Thorium-234 0.845 95% UCL' NA® NA® NA® NA® NA®
Uranium-233/234 0.57 max? 9E-09 1E-9 7E-07 2E-10 7TE-07
Uranium-238 0.599 max? 1E-08 5E-09 8E-07 2E-10 8E-07
Eastern Dog Pens
Cobalt-60 0.015 max¢ 8E-11 1E-09 6E-07 8E-15 6E-07
Lead-210 0.67 95% UCL® 2E-06 2E-06 2E-08 3E-10 4E-06
Tritium 1.21 max¢ 3E-11 1E-08 OE+00 OE+00 1E-08
Radium/Strontium Treatment Systems
Americium-241 0.0847 max¢ 1E-08 2E-09 3E-08 6E-11 4E-08
Carbon-14 0.12 95% UCL® 3E-12 3E-09 2E-13 7E-12 3E-09
Plutonium-241 0.682 maxd 3E-09 4E-10 6E-09 1E-11 9E-09
Strontium-90 0.25 95% UCL® 2E-08 8E-07 4E-08 1E-12 8E-07
Thorium-228 0.59 95% UCL® 2E-08 4E-09 5E-06 2E-10 5E-06
Southwest Trenches
Americium-241 0.16 95% UCL® 2E-08 3E-09 5E-08 1E-10 8E-08
Carbon-14 0.55 95% UCL® 2E-11 1E-08 8E-13 4E-11 1E-08
Cesium-137 0.05 95% UCL® 1E-09 9E-09 1E-06 8E-14 1E-06
Cobalt-60 0.010 max¢ 6E-11 7E-10 4E-07 5E-15 4E-07
Lead-210 1.3 95% UCL® 3E-06 5E-06 5E-08 5E-10 8E-06
Plutonium-241 0.517 max¢ 2E-09 3E-10 5E-09 1E-11 7E-09
Thorium-228 0.59 95% UCL® 2E-08 4E-09 5E-06 2E-10 5E-06
Tritium 0.7 95% UCL® 1E-11 7E-09 O0E+00 O0E+00 7E-09
Western Dog Pens
Carbon-14 0.58 95% UCL9 2E-11 4E-08 8E-13 1E-10 4E-08
Cesium-137 0.024 95% UCL9 7E-10 4E-09 6E-07 5E-14 6E-07
Cobalt-60 0.0112 maxh 6E-11 8E-10 4E-07 7E-15 4E-07
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Table G-4. Revised Risk Estimate for Hypothetical Onsite Resident for Detected Radionuclides Not
Previously Identified as Constituents of Concern (continued)

Constituent (p%?/c;)a Basis Ingizitlion In;éas?iton ::;?;32:1 Inhalation C;;Ecze:r
Lead-210 1.2 95% UCL® 3E-06 4E-06 4E-08 6E-10 7E-06
Strontium-90 0.43 95% UCL® 3E-08 1E-06 7E-08 3E-12 1E-06
Thorium-228 0.61 95% UCL? 2E-08 4E-09 5E-06 2E-10 5E-06
Uranium-235 0.10 95% UCL¢ 1E-08 4E-09 7E-07 6E-11 7E-07
Uranium-238 0.71 95% UCL¢ 9E-08 3E-08 1E-06 4E-10 1E-06

Notes:

aEPC is for depths of 0—10 feet below ground surface except where noted.

b Total cancer risk is sum of risk contributions using all digits to be consistent with RESRAD output.

¢ EPC from SWRA Tables 3.1 and 3.2 (UC Davis 2004).

4 No EPC available in SWRA Table 3.2 and insufficient detected data for 95% UCL calculation; used maximum
detected activity from SWRA Tables 2.1, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 2.20 (UC Davis 2004).

¢ RESRAD risk calculation not available for radionuclides that have a half-life shorter than 180-days.

f95% UCL calculated using Pro UCL Version 5.1 (EPA 2016).

9 EPC from Former Western Dog Pens Backfill Risk Assessment Table 4 (DOE 2007).

h No EPC available in Former Western Dog Pens Backfill Risk Assessment Table 4 and insufficient detected data for
95% UCL calculation; used maximum detected activity from Former Western Dog Pens Backfill Risk Assessment
Table 2 (DOE 2007).

All radionuclides are at maximum dose/risk at time = 0 years, except for thorium-232 which peaks at 100 years,
plutonium-241 (peaks at 30 years), and uranium-233/234 (peaks at 2700 years).

Abbreviations:

max = maximum concentration

NA = not available

pCi/g = picocuries per gram

Table G-5. Revised Risk Estimate for Onsite Outdoor Researcher for Detected Radionuclides Not
Previously Identified as Constituents of Concern

Surface/
. Subsurface Surface/ Surfa_;ce External Surface Soil Total
Constituent EPC Subsurface Soil Radiation Inhalation Cancer
(pCilg)? EPC Basis | Ingestion RiskP
Domestic Septic System 1
[s)
Carbon-14 NA /1.8 NA / 95% NA 7E-13 NA 7E-13
UCLe®
0,
Lead-210 NA /1.6 NA /85% NA 2E-08 NA 2E-08
UCLe®
0,
Strontium-90 NA/0.36 | N0 NA 1E-08 NA 1E-08
Domestic Septic System 3
[s)
Cesium-137 NA/0.015 | NA/IS% NA 1E-07 NA 1E-07
Lead-210 NA /0.9 NA / 85% NA 1E-08 NA 1E-08
ucCLe
0,
Strontium-90 NAso21 | N0 NA 1E-08 NA 1E-08
Domestic Septic System 4
0,
Lead-210 NA /25 N'TJ/C?_‘EC’ o NA 3E-08 NA 3E-08
Strontium-90 NA /0.08 NA / maxd NA 5E-09 NA 5E-09
U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
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Table G-5. Revised Risk Estimate for Onsite Outdoor Researcher for Detected Radionuclides Not
Previously Identified as Constituents of Concern (continued)

Surface/
Surface/ Surface . Total
Constituent Subsurface Subsurface Soil Extgrqal Surface .SO'I Cancer
EPC . . Radiation Inhalation I
(pCilg)® EPC Basis | Ingestion Risk
Uranium-235 NA/0.16 NA / maxd NA 4E-07 NA 4E-07
Domestic Septic System 5
Strontium-90 NA/1.3 NA / max°© NA 5E-08 NA 5E-08
Uranium-235 NA/0.0631 | NA/maxd NA 1E-07 NA 1E-07
Domestic Septic System 6
Bismuth-212 NA /0.45 NA / maxd NA NAe NA NA®
Bismuth-214 NA /0.61 NA / maxd NA NAe NA NA®
Lead-214 NA/0.75 NA / maxd NA NAe NA NA®
Thallium-208 NA/0.242 | NA/maxd NA NA® NA NA®
Uranium-235 NA/0.16 NA / maxd NA 3E-07 NA 3E-07
Domestic Septic System 7
Cobalt-60 NA /0.0090 [ NA/max? NA 1E-07 NA 1E-07
Lead-210 NA /4.1 NA / maxc NA 5E-08 NA 5E-08
Strontium-90 NA/0.27 NA / max® NA 1E-08 NA 1E-08
Uranium-235 NA /0.1 NA / maxd NA 2E-07 NA 2E-07
DOE Disposal Box
Americium-241 NA/0.033 | NA/maxd NA 4E-09 NA 4E-09
Cobalt-60 NA /0.011 NA / maxd NA 2E-07 NA 2E-07
0,
Lead-210 NA/0.95 | N0 NA 1E-08 NA 1E-08
Plutonium-241 NA /1.07 NA / maxd NA 3E-09 NA 3E-09
0,
Strontium-90 Naso.11 | NS NA 6E-09 NA 6E-09
0,
Thorium-228 NA/0.68 Npl\J/C?_E o NA 2E-06 NA 2E-06
Thorium-232 NA/0.63 N'AI‘J/CQL?% NA 3E-05 NA 3E-05
Dry Wells A-E
Cobalt-60 NA /0.011 NA / maxd NA 2E-07 NA 2E-07
Radium-226 NA /0.63 N'tjlc?_é% NA 2E-05 NA 2E-05
Strontium-90 NA/0.153 | NA/maxd NA 9E-09 NA 9E-09
Thorium-228 NA/0.771 NA / maxd NA 3E-06 NA 3E-06
0,
Thorium-232 NA/0.76 N'AI‘J/CQL? o NA 4E-05 NA 4E-05
0,
Thorium-234 NA /0.845 N'ACJ/CQL? o NA NAe NA NA®
Uranium-233/234 NA/0.57 NA / maxd NA 3E-07 NA 3E-07
Uranium-238 NA/0.599 | NA/maxd NA 3E-07 NA 3E-07
Eastern Dog Pens
Cobalt-60 ND/0.015 | NA/max® NA 3E-07 NA 3E-07
Lead-210 0.94/0.67 | 95% UCL® 2E-07 1E-08 1E-10 2E-07
Tritium ND /1.21 NA / maxd NA 0E-00 NA 0E-00
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Table G-5. Revised Risk Estimate for Onsite Outdoor Researcher for Detected Radionuclides Not

Previously Identified as Constituents of Concern (continued)

Surface/
. Subsurface Surface/ Surfa_;ce External Surface Soil Total
Constituent Subsurface Soil L. . Cancer
EPC EPC Basi I fi Radiation Inhalation Riskb
(pCilg)? asis | Ingestion is
Radium/Strontium Treatment Systems
Americium-241 NA/0.0847 | NA/maxd NA 1E-08 NA 1E-08
[s)
Carbon-14 NA/0.12 NAOE?_E o NA 8E-14 NA 8E-14
Plutonium-241 NA /0.682 NA / maxd NA 2E-09 NA 2E-09
[s)
Strontium-90 NA/0.25 NAO/C?_E o NA 2E-08 NA 2E-08
0,
Thorium-228 NA /0.59 NAO/C?_? % NA 2E-06 NA 2E-06
Southwest Trenches
0,
Americium-241 3.2/0.16 maGCéliS % 2E-08 2E-08 4E-10 4E-08
[s)
Carbon-14 ND /055 | NAII% NA 3E-13 NA 3E-13
0,
Cesium-137 ND /005 | NAII% NA 4E-07 NA 4E-07
Cobalt-60 ND /0.010 NA / maxd NA 2E-07 NA 2E-07
0,
Lead-210 ND /1.3 N%g?_i’ % NA 2E-08 NA 2E-08
Plutonium-241 ND /0.517 NA / maxd NA 2E-09 NA 2E-09
0,
Thorium-228 0.53/0.59 ma’l‘JCC/I?CS %1 2e00 2E-06 5E-11 2E-06
0,
Tritium ND /0.7 NAO/C?_? % NA OE-00 NA 0E-00
Western Dog Pens
g o,
Carbon-14 0.159/0.58 maﬁc/gs % | 5E-14 4E-13 3E-13 8E-13
. 0.0276 / 95% UCLf/
Cesium-137 0.024 95% UCLh 7E-11 2E-07 2E-14 2E-07
0.0112/
Cobalt-60 0.0112 max? / max? 7TE-12 2E-07 2E-15 2E-07
0, h
Lead-210 0.599/1.2 9955&%0(;_,1/ 1E-07 2E-08 8E-11 1E-07
[s)
Strontium-90 ND/0.43 N'tjlc?_ﬁ o NA 3E-08 NA 3E-08
0, h
Thorium-228 0.683/0.61 9955ﬁ°/°LlJJCCLLh/ 3E-09 2E-06 8E-11 2E-06
. 0.0407 / 95% UCLf/
Uranium-235 0.10 95% UCLh 3E-10 3E-07 6E-12 3E-07
0, f
Uranium-238 0.469 / 0.71 %%{Z WL aE09 4E-07 6E-11 4E-07
Notes:

a Surface EPC is for ground surface (0 feet) to 0.5 feet below ground surface. Subsurface EPC is for ground surface
to 10 feet below ground surface.

b Total cancer risk is sum of risk contributions using all digits to be consistent with RESRAD output.

¢ EPC from SWRA Tables 3.1 and 3.2 (UC Davis 2004).

9 No EPC available in SWRA Table 3.2 and insufficient detected data for 95% UCL calculation; used maximum
detected activity from SWRA Tables 2.1, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 2.20 (UC Davis 2004).

¢ RESRAD risk calculation not available for radionuclides that have a half-life shorter than 180 days.

f95% UCL calculated using Pro UCL Version 5.1 (EPA 2016).
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Table G-5. Revised Risk Estimate for Onsite Outdoor Researcher for Detected Radionuclides Not
Previously Identified as Constituents of Concern (continued)

9 No surface or subsurface EPCs available in Former Western Dog Pens Backfill Risk Assessment Tables 3 and 4,
respectively, and insufficient detected data for 95% UCL calculation; used maximum detected activity from Former
Western Dog Pens Backfill Risk Assessment Tables 1 and 2 (DOE 2007).

h EPC from Former Western Dog Pens Backfill Risk Assessment Table 4 (DOE 2007).

All radionuclides are at maximum dose/risk at time = 0 years, except for thorium-232 which peaks at 100 years,
plutonium-241 (peaks at 30 years), and uranium-233/234 (peaks at 2700 years).

Abbreviations:

max = maximum concentration
NA = not applicable

pCi/g = picocuries per gram

G2.0 Results and Conclusions

As shown in Table G-4, this risk reevaluation indicates that individual radionuclides not
previously designated as COCs may present risks to onsite residents greater than 1 x 1076

(1 in 1 million) in the DSS 3, DSS 4, DOE Disposal Box, Dry Wells A—E, EDPs, Ra/Sr
Treatment Systems, SWTs, and WDP areas. Onsite resident risks potentially above 1 x 107 are
attributable to:

e Lead-210 in the DSS 3, DSS 4, EDPs, SWTs, and WDPs
e Radium-226 in the Dry Wells A-E area

e Thorium-228 in the DOE Disposal Box, Dry Wells A—E, Ra/Sr Treatment Systems, SWTs,
and WDP areas

e Thorium-232 in the DOE Disposal Box and Dry Wells A-E areas

The estimated risks associated with these radionuclides are:

e Lead-210; in the range of 1 x 10 to 1 x 107°

e Radium-226;at 6 x 107

e Thorium-228; in the range of 1 x 10 %to 1 x 107>

e  Thorium-232; in the range of 1 x 105 to 1 x 107*

As shown in Table G-5, this risk reevaluation indicates that individual radionuclides not
previously designated as COCs may present risks to onsite outdoor researchers greater than

1 x 107° (1 in 1 million) in the DOE Disposal Box, Dry Wells A-E, Ra/Sr Treatment Systems,

SWTs, and WDP areas. Onsite outdoor researcher risks potentially above 1 x 107 are
attributable to:

e Radium-226 in the Dry Wells A—E area.

e Thorium-228 in the DOE Disposal Box, Dry Wells A—E, Ra/Sr Treatment Systems, SWTs,
and WDP areas.

e Thorium-232 in the DOE Disposal Box and Dry Wells A-E areas.
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The estimated risks associated with these radionuclides are:
e Radium-226; at2 x 1075,

e  Thorium-228; in the range of 1 x 10 to 1 x 107°.

e Thorium-232; in the range of 1 x 1075 to 1 x 107,

Tables G-6 and G-7 compare the risk recalculated for each radionuclide by DOE Area with the
risk presented in the Risk Characterization Report (DOE 2005), except recalculated WDPs risk
is compared to the risk presented in the WDPs Backfill Risk Assessment (DOE 2007). The
WDPs Backfill Risk Assessment was performed to account for changes in risk due to the
installation of backfill in the former WDPs area after the SWRA. In addition, Tables G-6, G-7,
and G-8 assesses the updated potential risks based on comparison with background levels,

data quality, and other factors.

Changes in assumed land area (Table G-3) and toxicity values for constituents detected in the
DOE Areas resulted in changes in calculated cancer risks. However, these changes do not affect
the overall protectiveness of the remedy.

Tables G-6 and G-7 include risk characterization narratives. As discussed above, risk
characterization was previously conducted for about 50% of the radionuclides evaluated. Since
the characterization data have not changed beyond ongoing radioactive decay, the prior risk
characterization remains relevant in these cases, and for brevity, the 2005 risk characterization
report is referenced as the basis for the recommendations included in the tables. A more rigorous
evaluation of the new radionuclides is provided. These new radionuclides are identified in the
second column in Tables G-6 and G-7 as “Not calculated.”

As shown in Tables G-6 and G-7, the risk characterization did not identify COCs not previously
identified in the DOE Areas, including those where no action/no further action remedies were
specified in the ROD, for the hypothetical resident and onsite outdoor researcher. Because the
SWRA showed that these receptors were more sensitive to risk impacts from both chemicals and
radionuclides than the construction worker, indoor researcher, and trespasser, it can be clearly
inferred from the results presented in this risk evaluation that the non-COCs do not present an
actionable risk to these other receptors. Therefore, the remedies in place remain protective to all
receptors in this regard.

U.S. Department of Energy Second Five-Year Review for the LEHR Federal Facility
June 2021 Doc. No. 830753
Page G-14



Table G-6. Risk Summary, Risk Characterization and Recommendations for Onsite Resident for

Detected Radionuclides Not Previously Identified as COC

Constituent

Total Cancer Risk

Total Cancer Risk

Risk Characterization

SWRA-Part B? Five-Year Review Summary and Recommendations
Domestic Septic System 1
Carbon-14 1x 10710 1x 10710 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 102,
Lead-210 2x107 2x107 No further action. Estimated risk is unchanged from the SWRA and below the CERCLA point of departure of 107,
Strontium-90 6x 108 5x 1078 No further action. Estimated risk is slightly lower than was estimated in the SWRA and significantly below the CERCLA point of departure of 1076,
Domestic Septic System 3
Cesium-137 3 x 107 3 x 107 No further action. Estimated risk is unchanged from the SWRA and below the CERCLA point of departure of 106. Previous evaluation conducted in Risk Characterization
for DOE Areas (DOE 2005) determined that no further action is warranted based on risk below 10~ and concentrations consistent with background.
_7 6 No further action. Previous evaluation (DOE 2005) determined that no further action is warranted based on lead-210 having an EPC lower than the background EPC with
Lead-210 8x10 2x10 . Lo o - . . . )
no localized areas of contamination. Furthermore, additional risk reduction is ongoing due to relatively short half-life (22.3 years).
Strontium-90 1x1077 3x1077 No further action. Estimated risk remains below the CERCLA point of departure of 10-8 with ongoing risk reduction due to relatively short half-life (29 years).
Domestic Septic System 4
6 6 No further action. Previous evaluation (DOE 2005) determined that no further action is warranted based on only one sample (collected in 1997) above background and
Lead-210 1x10 3x10 L . h !
ongoing risk reduction due to relatively short half-life (22.3 years).
Strontium-90 Not calculated® 6x1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
No further action. The number of uranium-235 samples and their detection frequency were insufficient to calculate an EPC based on the 95% upper confidence limit on the
Uranium-235 Not calculated® 1% 106 mean (95% UCL); therefore the highest detected activity concentration was used. However, the highest detected activity concentration presented in the SWRA was below
the detection limit and less than the reported uncertainty for that sample. The estimated risk based on the highest detected activity concentration above the detection limit
is 3 x 1077, Furthermore, land-use restrictions specified in a recorded covenant prohibit residential land use and control soil excavation at this location.
Domestic Septic System 5
Strontium-90 2x107 2x107 No further action. Estimated risk is unchanged from the SWRA and below the CERCLA point of departure of 107.
Uranium-235 Not calculated® 3x107 No further action. Estimated risk is below the CERCLA point of departure of 10-5.

Domestic Septic System 6

No further action. Bismuth-212 is a short-lived isotope (half-life = 60.5 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than

Bismuth-212 Not calculated® Not calculated®
180 days.

Bismuth-214 Not calculated® Not calculated® []\jgofl:iraﬂ;:r action. Bismuth-214 is a short-lived isotope (half-life = 19.7 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than

Lead-214 Not calculated® Not calculatede Té)oflératt;:r action. Lead-214 is a short-lived isotope (half-life = 26.8 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than

Thallium-208 Not calculated® Not calculated® Tgoflégxr action. Thallium-208 is a short-lived isotope (half-life = 3.1 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than
No further action. Estimated risk is below the CERCLA point of departure of 10-6. Additionally, the number of uranium-235 samples and their detection frequency were

Uranium-235 Not calculated® 9 x 107 insufficient to calculate an EPC based on the 95% upper confidence limit on the mean (95% UCL); therefore the highest detected activity concentration was used.
However, the highest detected activity concentration presented in the SWRA was below the detection limit. The estimated risk based on the highest detected activity
concentration above the detection limitis 1 x 1077,

Domestic Septic System 7

Cobalt-60 Not calculated® 2x107 No further action. Risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).

Lead-210 9 x 107 1% 105 No further action. Previous evaluation (DOE 2005) determined that no further action is warranted based on marginal data quality, operational history indicating no
discharge or release from DSS 7, and ongoing risk reduction due to relatively short half-life (22.3 years).

. 8 8 No further action. The estimated risk increased by a small amount over that estimated in the SWRA but remains significantly below the CERCLA point of departure of 10-°

Strontium-90 6x10 7x10 . L . . .
with ongoing risk reduction due to relatively short half-life (29 years).

Uranium-235 Not calculated® 5x 1077 No further action. Risk is below the CERCLA point of departure of 10-8. Maximum detected value of 0.04 pCi/g is only slightly above the background UTL of 0.039 pCi/g.

DOE Disposal Box

Americium-241 Not calculated® 1x 1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-5.

Cobalt-60 Not calculated® 4 x107 No further action. Estimated risk is below the CERCLA point of departure of 10~¢. Ongoing risk reduction due to relatively short half-life (5.3 years).

Lead-210 6 x 107 7 x 107 No further action. Estimated risk is below the CERCLA point of departure of 10~ and previous evaluation (DOE 2005) determined that the EPC is equivalent to the
background EPC.

Plutonium-241 Not calculated® 9x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
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Table G-6. Risk Summary, Risk Characterization and Recommendations for Onsite Resident for

Detected Radionuclides Not Previously Identified as COCs (continued)

Constituent

Total Cancer Risk

Total Cancer Risk

Risk Characterization

SWRA-Part B? Five-Year Review Summary and Recommendations
Strontium-90 6x1078 6x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-°.
No further action. Estimated risk is unchanged from SWRA. Previous evaluation (DOE 2005) determined that no further action is warranted based on marginal risk and
Thorium-228 5x 107 5x 107 short half-life indicating decay of anthropogenic fraction (if present) in 6.9 years from 2004. This evaluation also concluded that thorium-228 likely represents decay from
naturally occurring thorium-232 rather than a thorium-228 release based on approximate secular equilibrium and given analytical uncertainty (see Attachment G-1).
No further action. Thorium-232 was not used at the site, and previous evaluations (DOE 2005) determined that it is in approximate secular equilibrium with thorium-228 and
Thorium-232 Not calculated® 8 x 107 that reported concentrations above the background screening value (2 out of 10 results) likely reflect analytical uncertainty rather than a release (see plot in
Attachment G-1).
Dry Wells A-E
Cobalt-60 Not calculated® 4 x107 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
Radium-226 4 x107° 6 x 107 No further action. Previous evaluations (DOE 2005) determined no further action warranted based on concentrations consistent with background.
Strontium-90 Not calculated® 1x 107 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-°.
No further action. Estimated risk is unchanged from SWRA. Previous evaluation (DOE 2005) determined that no further action is warranted based on marginal risk and
Thorium-228 6 x 107 6x 107 short half-life indicating decay of anthropogenic fraction (if present) in 5 years from 2004. This evaluation also concluded that thorium-228 likely represents decay from
naturally occurring thorium-232 rather than a thorium-228 release based on approximate secular equilibrium and given analytical uncertainty (see plot in Attachment G-1).
. b 4 No further action. Thorium-232 was not used at the site, and previous evaluations (DOE 2005) determined that it is in approximate secular equilibrium with thorium-228 and
Thorium-232 Not calculated 1x10

that reported concentrations above the background screening value (1 of 8 results) likely reflect analytical uncertainty rather than a release (see Attachment G-1).

Constituent

Total Cancer Risk

Total Cancer Risk

Risk Characterization

SWRA-Part B® Five-Year Review Summary and Recommendations
- - — - & - - — -
Uranium-233/234 Not calculated® 7 x 107 No furthgr agtlon. Estimated risk is below the CERCLA point of departure of 10-° and maximum reported concentration (0.57 pCi/g) is less than the background screening level
(0.68 pCi/g) in the SWRA.
- - — - wr - - — -
Uranium-238 Not calculated® 8 x 10-7 z\éoefgr[:t)rg/rgz;ctlon. Estimated risk is below the CERCLA point of departure of 10~° and maximum reported concentration (0.599 pCi/qg) is less than the SWRA background screening level
Eastern Dog Pens
Cobalt-60 Not calculated® 6 x 1077 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
Lead-210 3 x 10-6 4 x 10-6 No further action. Previous evaluations (DOE 2005) concluded no further action was warranted because the site EPC is below the background EPC and the maximum detected activity
concentration is below the background screening level. The small increase in estimated lead-210 risk from that calculated in the SWRA does not change this conclusion.
Tritium Not calculated® 1x1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-°.
Ra/Sr Treatment Systems
Americium-241 Not calculated® 4 %1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
Carbon-14 8 x 10710 3x107° No further action. Estimated risk increased but remains significantly below the CERCLA point of departure of 10-.
Plutonium-241 Not calculated® 9x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 1075,
Strontium-90 6 x 107 8 x 107 No further action. Previous evaluation (DOE 2005) concluded that no further action is warranted based on risk below 10-6 and total Site risk (due primarily to thorium-228) decreasing
to below 10° in 3.5 years from 2004. The small increase in estimated strontium-90 risk from that reported in SWRA does not change this conclusion.
. % 6 No further action. Estimated risk is unchanged from SWRA. Previous evaluation (DOE 2005) determined that no further action is warranted because 97% of risk is attributable to
Thorium-228 5x10 5x10 .
background and decay to background would occur approximately 3.5 years from 2005.
Southwest Trenches
Americium-241 8x1078 8x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 108,
Carbon-14 1x 1078 1x 1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-°.
No further action. Estimated risk is unchanged from the SWRA. Previous evaluation (DOE 2005) concluded that 71% of risk is attributable to background and that no further action is
Cesium-137 1x107 1x107 warranted because the decay-corrected risk (based on the period from 1999, when the most recent sample was collected, through 2004) is below 1075. Risk has further decreased due
to decay (cesium-137 half-life is 30.2 years) in the 16 years since 2004.
Cobalt-60 Not calculated® 4 x107 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
% 5 No further action. Previous evaluations (DOE 2005) concluded no further action is warranted based on lack of correlation with site activities and analytical issues lead to likely
Lead-210 6x10 8x10 . . . . . X X . . . .
overestimate of risk. Small increase in estimated risk over risk estimated in SWRA does not change this conclusion.
Plutonium-241 Not calculated® 7 %1079 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-°.
. % 6 No further action. Estimated risk is unchanged from SWRA. Previous evaluations (DOE 2005) concluded no further action is warranted because 98% of risk is attributable to
Thorium-228 5x10 5x10 ;
background and decay to background would occur in less than 2 years from 2005.
Tritium Not calculated® 7x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 107,
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Table G-6. Risk Summary, Risk Characterization and Recommendations for Onsite Resident for

Detected Radionuclides Not Previously Identified as COCs (continued)

Constituent

Total Cancer Risk

Total Cancer Risk

Risk Characterization

WDPs RA¢ Five-Year Review Summary and Recommendations
Western Dog Pens
Carbon-14 2x1078 4 %1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
. = 2 No further action. Estimated risk is unchanged from WDPs RA. Previous evaluation (DOE 2007) indicated no further action warranted. Ongoing decay (cesium-137 half-life is 30.2
Cesium-137 6 x 10 6x10 o ;
years) has further reduced risk in 22 years since most recent sample collected.
Cobalt-60 Not calculated® 4 x107 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
No further action. Previous evaluations conducted in the Western Dog Pens Backfill Risk Assessment (WDPs RA) (DOE 2007) concluded that no further action is warranted because
Lead-210 6 x 107 7 x10° risk values may be due to analytical errors, estimated risk did not significantly change after backfill (indicating largely background), and ongoing decay (lead-210 half-life is 22.3 years)
continues to reduce risk. Small increase in estimated risk over risk estimated in WDPs RA does not change this conclusion.
- - - — : - - - : e
Strontium-90 1% 106 1% 105 ngr;u;tgg; action. Previous evaluations (DOE 2007) concluded no further action is warranted based on analytical uncertainty and estimated risk attenuating to below 107 in 14 years
. & 6 No further action. Estimated risk is slightly lower than was estimated in the WDPs RA. Previous evaluation (DOE 2007) determined that no further action is warranted because 89% of
Thorium-228 6 x 10 5x10 S . .
risk is attributable to background and decay to background would occur in 7 years from 2005.
Uranium-235 7 %107 7 x1077 No further action. Estimated risk is unchanged from the WDPs RA (DOE 2007) and is below the CERCLA point of departure of 10-5.
No further action. Estimated risk is unchanged from the WDPs RA (DOE 2007). Previous evaluation (DOE 2007) determined that no further action was warranted because uranium-
Uranium-238 1% 10-6 1% 10-6 238 is not found in the EDPs, which had the same operational history as WDPs, nor in the waste from Southwest Trenches, which received waste from the WDPs, suggesting it is not
related to site activities; the majority of the uranium-238 risk (69%) is attributable to background concentrations; and data quality issues with site characterization samples indicate that
there is moderate uncertainty associated with the data used to derive this risk.
Notes:

@ Risk values from Site-Wide Risk Assessment, Volume 1: Human Health Risk Assessment (Part B-Risk
Characterization for DOE Areas) (DOE 2005).

b An estimated risk was not calculated for this constituent because it was eliminated during the Tier 1 screening evaluations presented in the SWRA (UC Davis 2004) or WDPs RA (DOE 2007).
¢ RESRAD does not calculate risks for radionuclides having a half-life shorter than 180 days.

4 Risk values from Former Western Dog Pens Backfill Risk Assessment (DOE 2007).

Abbreviation:

WDPs RA = Former Western Dog Pens Backfill Risk Assessment
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Table G-7. Risk Summary, Risk Characterization and Recommendations for Onsite Outdoor Researcher for
Detected Radionuclides Not Previously Identified as COCs

Constituent

Total Cancer Risk

Total Cancer Risk

Risk Characterization

SWRA-Part B® Five-Year Review Summary

Domestic Septic System 1

Carbon-14 7 x10718 7x10718 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-°.

Lead-210 1x1078 2x1078 No further action. The estimated risk increased by a small amount but is significantly below the CERCLA point of departure of 107,

Strontium-90 1x1078 1x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 106,

Domestic Septic System 3

Cesium-137 1x 107 1x 107 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-5.

Lead-210 1x 1078 1x 1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1076,

Strontium-90 1x 1078 1x 1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1076,

Domestic Septic System 4

Lead-210 3x 1078 3x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-6.

Strontium-90 Not calculated® 5x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 10-5.
No further action. The number of uranium-235 samples and their detection frequency were insufficient to calculate an EPC based on the 95% upper confidence limit on the mean

Uranium-235/236 Not calculated® 4 %107 (95% UCL); therefore, the highest detected activity concentration was used. However, the highest detected activity concentration presented in the SWRA was below the detection
limit and less than the reported uncertainty for that sample. The estimated risk based on the highest detected activity concentration above the detection limitis 1 x 107,

Domestic Septic System 5

Strontium-90 5x 1078 5x 1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1075.

Uranium-235 Not calculated® 1x107 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-5.

Domestic Septic System 6

Bismuth-212

Not calculated?

Not calculated®

No further action.

Bismuth-212 is short-lived isotope (half-life = 60.5 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than 180 days.

Bismuth-214 Not calculated® Not calculated® No further action. Bismuth-214 is short-lived isotope (half-life = 19.7 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than 180 days.

Lead-214 Not calculated® Not calculated® No further action. Lead-214 is short-lived isotope (half-life = 26.8 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than 180 days.

Thallium-208 Not calculated® Not calculated® No further action. Thallium-208 is short-lived isotope (half-life = 3.1 minutes). Risk calculation not available in RESRAD for radionuclides having a half-life shorter than 180 days.
No further action. Estimated risk is below the CERCLA point of departure of 10-¢. Additionally, the number of uranium-235 samples and their detection frequency were insufficient to

Uranium-235 Not calculated® 3 x 1077 calgqlate an EPC pased on the 95% upper confidence limit on the mean (95% UCL).; therefqre the highest detgcted activity conce.nt.ration was uged. However, the highesﬁ d_e?ected
ic:n;l:)y_ 8concentratlon presented in the SWRA was below the detection limit. The estimated risk based on the highest detected activity concentration above the detection limit is

Domestic Septic System 7

Cobalt-60 Not calculated® 1x107 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-°.

Lead-210 4x10°8 5x1078 No further action. The estimated risk increased by a small amount (1 x 1078 increase) but remains significantly below the CERCLA point of departure of 107,

Strontium-90 1x 1078 1x10°8 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-°.

Uranium-235 Not calculated® 2x1077 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Maximum detected value of 0.04 pCi/g is only slightly above the background UTL of 0.039 pCi/g.

DOE Disposal Box

Americium-241 Not calculated® 4 x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 1075,

Cobalt-60 Not calculated® 2x107 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).

Lead-210 1x 1078 1x 1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1076,

Plutonium-241 Not calculated® 3x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.

Strontium-90 7 x107° 6 x107° No further action. Estimated risk is slightly less than was estimated in the SWRA and significantly below the CERCLA point of departure of 106,
No further action. Estimated risk is unchanged from SWRA. Previous evaluation (DOE 2005) determined that no further action is warranted based on marginal risk and short half-life

Thorium-228 2x107 2x107 indicating decay of anthropogenic fraction (if present) in 6.9 years from 2004. This evaluation also concluded that thorium-228 likely represents decay from naturally occurring
thorium-232 rather than a thorium-228 release based on approximate secular equilibrium and given analytical uncertainty (see Attachment G-1).

Thorium-232 Not calculated® 3 x 105 No further action. Thorium-232 was not used at the site, and previous evaluations (DOE 2005) determined that it is in approximate secular equilibrium with thorium-228 and that

reported concentrations above the background screening value (2 out of 10 results) likely reflect analytical uncertainty rather than a release (see plot in Attachment G-1).
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Table G-7. Risk Summary, Risk Characterization and Recommendations for Onsite Resident for

Detected Radionuclides Not Previously Identified as COC (continued)

Constituent

Total Cancer Risk

Total Cancer Risk

Risk Characterization

SWRA-Part B2 Five-Year Review Summary
Dry Wells A-E
Cobalt-60 Not calculated® 2x107 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
Radium-226 2x107° 2x107° No further action. Previous evaluations (DOE 2005) determined no further action warranted based on concentrations consistent with background.
Strontium-90 Not calculated® 9x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 10-5.
No further action. Estimated risk is unchanged from SWRA. Previous evaluation (DOE 2005) determined that no further action is warranted based on marginal risk and short half-life
Thorium-228 3x107 3x107 indicating decay of anthropogenic fraction (if present) in 5 years from 2004. This evaluation also concluded that thorium-228 likely represents decay from naturally occurring thorium-
232 rather than a thorium-228 release based on approximate secular equilibrium and given analytical uncertainty (see plot in Attachment G-1).
Thorium-232 Not calculated® 4 x 105 No further action. Thorium-232 was not used at the site, and previous evaluations (DOE 2005) determined that it is in approximate secular equilibrium with thorium-228 and that
reported concentrations above the background screening value (1 of 8 results) likely reflect analytical uncertainty rather than a release (see Attachment G-1).
- - — - ) - - —— -
Uranium-233/234 Not calculated® 3 x 107 No furthgr aqtlon. The estimated risk is below the CERCLA point of departure of 10-°, and maximum reported concentration (0.57 pCi/g) is less than the background screening level
(0.68 pCi/g) in the SWRA.
- - — - = - - — -
Uranium-238 Not calculated® 3 x 1077 No further actllon. Estimated risk is below the CERCLA point of departure of 10~°, and maximum reported concentration (0.599 pCi/g) is less than the SWRA background screening
level (0.65 pCi/g).
Eastern Dog Pens
Cobalt-60 Not calculated® 3x107 Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
Lead-210 3x107 2x107 No further action. The estimated risk is below the CERCLA point of departure of 1076,
Tritium Not calculated® 0 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-°.
Ra/Sr Treatment Systems
Americium-241 Not calculated® 1x1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 1075,
Carbon-14 7 x 107" 8x 107" No further action. The estimated risk increased slightly but remains significantly below the CERCLA point of departure of 1076,
Plutonium-241 Not calculated® 2x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
Strontium-90 2x1078 2x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-5.
. % % No further action. Estimated risk is unchanged from SWRA. Previous evaluation (DOE 2005) determined that no further action is warranted because 97% of risk is attributable to
Thorium-228 2x10 2x10 )
background and decay to background would occur approximately 3.5 years from 2005.
Southwest Trenches
Americium-241 9x107 4x1078 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
Carbon-14 3x10713 3x10™13 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1075,
No further action. The estimated risk is unchanged from the SWRA and below the CERCLA point of departure of 10-5. The results of the Risk Characterization Report (DOE 2005)
Cesium-137 4 x 107 4 x107 indicated the majority of the cesium-137 risk at the Southwest Trenches area (71%) was related to the background concentration, not to site activities, and spatial analysis showed
that cesium-137 in soil is mainly localized in the southern portion of the area.
Cobalt-60 Not calculated® 2x1077 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).
Lead-210 2x1078 2x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1075,
Plutonium-241 Not calculated® 2x107° No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
. % % No further action. Estimated risk is unchanged from SWRA. Previous evaluations (DOE 2005) concluded no further action is warranted because 98% of risk is attributable to
Thorium-228 2x10 2x10 -
background and decay to background would occur in less than 2 years from 2005.
Tritium Not calculated® 0 No further action. Estimated risk is significantly below the CERCLA point of departure of 1075.
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Table G-7. Risk Summary, Risk Characterization and Recommendations for Onsite Resident for

Detected Radionuclides Not Previously Identified as COC (continued)

Constituent Total Cancer Risk Total Cancer Risk Risk Characterization
WDPs RA¢ Five-Year Review Summary and Recommendations
Western Dog Pens
Carbon-14 4 x 10713 8x 10713 No further action. Estimated risk is significantly below the CERCLA point of departure of 10-6.
. _7 7 No further action. The estimated risk is unchanged from the WDPs RA and below the CERCLA point of departure of 10-6. Ongoing decay (cesium-137 half-life is 30.2 years) has

Cesium-137 2x10 2x10 L .
further reduced risk in 22 years since most recent sample collected.

Cobalt-60 Not calculated® 2x107 No further action. Estimated risk is below the CERCLA point of departure of 10-6. Ongoing risk reduction due to relatively short half-life (5.3 years).

Lead-210 1x 107 1x 107 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 10-5.

Strontium-90 3x107® 3x1078 No further action. Estimated risk is unchanged from the SWRA and significantly below the CERCLA point of departure of 1075,

Thorium-228 3 x 106 2% 106 No further action. The estimated risk is slightly lower than was estimated in the WDPs RA. Previous evaluation (DOE 2007) determined that no further action is warranted because
89% of risk is attributable to background and decay to background would occur in 7 years from 2005.

Uranium-235 3x1077 3x1077 No further action. The estimated risk is unchanged from the WDPs RA and is below the CERCLA point of departure of 107.
No further action. Estimated risk is unchanged from the WDPs RA (DOE 2007). Previous evaluation (DOE 2007) determined that no further action was warranted because uranium-

Uranium-238 4% 107 4 x 1077 238 is not found in the EDPs, which had the same operational history as WDPs, nor in the waste from Southwest Trenches, which received waste from the WDPs, suggesting it is
not related to site activities; the majority of the uranium-238 risk (69%) is attributable to background concentrations; and data quality issues with site characterization samples
indicate that there is moderate uncertainty associated with the data used to derive this risk.

Notes:

@ Risk values from Site-Wide Risk Assessment, Volume 1: Human Health Risk Assessment (Part B-Risk Characterization for DOE Areas) (DOE 2005).
b An estimated risk was not calculated for this constituent because it was eliminated during the Tier 1 screening evaluations presented in the SWRA (UC Davis 2004) or WDPs RA (DOE 2007).
¢ RESRAD does not calculate risks for radionuclides having a half-life shorter than 180 days.

d Risk values from Former Western Dog Pens Backfill Risk Assessment (DOE 2007).

Abbreviation:

WDPs RA = Former Western Dog Pens Backfill Risk Assessment
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Table B.2
Background Comparison-DOE Box (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) DOE Box (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 2 10 20% 0.16 0.29 N/A N/A Det < 50% - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 3 10 30% 0.12 0.16 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 3 10 30% 0.47 1.3 N/A N/A Det < 50% - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 17 17 100% 0.442 0.65 NO Mann-Whitney SAME 0.48| pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 10 0% 0 0 N/A ND Det < 50% - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 4 10 40% 0.14 0.58 N/A N/A Det < 50% -- | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 9 10 90% 0.00422 0.033 YES Max > UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 10 0% 0 0 NO ND Det < 50% - | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 10 10 100% 5.9 8.2 NO Mann-Whitney LT BCKG  0.05| mg/Kg
BARIUM 49 49 100% 107 233 260 10 10 100% 177 231 YES Mann-Whitney =~ GT BCKG  0.00| mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 10 10 100% 0.44 0.59 YES Mann-Whitney = GT BCKG  0.00| mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 17 17 100% 0.16 0.417 NO Mann-Whitney SAME 0.06| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 17 17 100% 0.287 0.74 NO Mann-Whitney SAME 0.05( pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 31 0% 0 0 NO ND Det < 50% - | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 4 17 24% 0.09 0.27 YES Max > UTL Det < 50% -- | pCilg
Cesium-137 47 75 63% 0.00532 0.275 0.012 4 17 24% 0.006 0.014 YES Max > UTL Det < 50% -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 31 31 100% 91.7 140 NO Mann-Whitney LT BCKG  0.00| mg/Kg
COBALT 10 10 100% 20.4 30.3 31 10 10 100% 18.8 24.3 NO Mann-Whitney LT BCKG  0.01| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 4 17 24% 0.001 0.011 YES Max > UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 10 10 100% 36.4 48.9 NO Mann-Whitney SAME 0.12 mg/Kg
delta-BHC 1 23 4% 2.4 2.4 N/E 1 10 10% 0.38 0.38 N/A N/A Det < 50% - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 5 10 50% 0.11 0.8 N/A N/A Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 10 0% 0 0 N/A ND Det < 50% - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 4 10 40% 0.31 0.87 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 17 17 100% 4.9 13.5 NO Mann-Whitney SAME 0.07( pCilg
Gross Beta 29 29 100% 9.54 18.4 15 17 17 100% 9.45 17.1 NO Mann-Whitney SAME 0.14( pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 10 0% 0 0 N/A ND Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 21 31 68% 0.0839 1.6 YES Mann-Whitney 0 0.00| mg/Kg
IRON 10 10 100% 30500 46300 44000 10 10 100% 31800 40500 NO Mann-Whitney SAME 0.50| mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 10 10 100% 6.2 9.2 NO Mann-Whitney SAME 0.18[ mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 11 17 65% 0.323 2.4 YES Max > UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 17 17 100% 0.459 0.76 NO Mann-Whitney SAME 0.48( pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 17 17 100% 0.345 0.75 NO Mann-Whitney SAME 0.05| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 10 0% 0 0 N/A ND Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 10 10 100% 491 800 NO Mann-Whitney SAME 0.07 [ mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 31 31 100% 0.097 3.9 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 3 10 30% 0.49 0.67 N/A N/A Det < 50% - | ug/Kg
NICKEL 67 67 100% 143 503 330 10 10 100% 194 241 NO Mann-Whitney LT BCKG 0.00| mg/Kg
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Table B.2

Background Comparison-DOE Box (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) DOE Box (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 2 10 20% 0.16 0.29 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 3 10 30% 0.12 0.16 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 3 10 30% 0.47 1.3 N/A N/A Det < 50% -- | ug/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 31 31 100% 2.09 58.7 NO Mann-Whitney SAME 0.48| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 3 10 30% 0.426 1.07 YES Max > UTL Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 17 17 100% 9.61 12.8 NO Mann-Whitney SAME 0.06| pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 24 24 100% 0.16 1.41 NO Mann-Whitney SAME 0.07| pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 10 10 100% 0.442 0.632 NO Mann-Whitney SAME 0.39| pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 10 10 100% 0.68 1.5 YES Mann-Whitney =~ GT BCKG  0.01| mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 10 0% 0 0 NO ND Det < 50% -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 10 17 59% 0.025 0.28 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 10 0% 0 0 NO ND Det < 50% -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 17 17 100% 0.147 0.224 NO Mann-Whitney SAME 0.34| pCil/g
Thorium-228 48 48 100% 0.266 0.66 0.74 10 10 100% 0.504 0.768 YES Mann-Whitney GT BCKG 0.00| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 10 10 100% 0.563 0.755 NO Mann-Whitney SAME 0.06| pCi/g
Thorium-232 49 49 100% 0.216 0.67 0.75 10 10 100% 0.474 0.82 YES Mann-Whitney = GT BCKG 0.00| pCi/g
Thorium-234 23 26 88% 0.276 1.56 0.78 16 17 94% 0.18 1.13 NO Mann-Whitney SAME 0.35| pCi/g
Toxaphene 1 24 4% 340 340 N/E 0 10 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 7 17 41% 0.006 0.042 NO Max < UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 10 10 100% 0.436 0.551 NO Mann-Whitney SAME 0.22( pCilg
Uranium-235 66 66 100% 0.014 0.088 0.039 4 7 57% 0.04 0.12 NO Mann-Whitney SAME 0.39| pCi/g
Uranium-238 48 48 100% 0.327 0.631 0.65 10 10 100% 0.367 0.583 NO Mann-Whitney SAME 0.36( pCilg
VANADIUM 11 11 100% 38.9 76.9 77 10 10 100% 61.3 731 YES Mann-Whitney =~ GT BCKG  0.00| mg/Kg
ZINC 10 10 100% 37.6 87.2 87 10 10 100% 65.3 85.1 YES Mann-Whitney ~GT BCKG  0.00| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.3
Background Comparison-Domestic Septic System 1 (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 1 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 4 0% 0 0 N/A ND n<5 -- | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 0 4 0% 0 0 N/A ND n<5 -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 0 4 0% 0 0 N/A ND n<5 -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 4 4 100% 0.492 0.59 NO Max < UTL n<5 - | pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 4 0% 0 0 N/A ND n<5 - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 1 4 25% 2.1 2.1 N/A N/A n<5 - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 1 2 50% 0.00335 0.00335 NO Max < UTL n<5 -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 4 0% 0 0 NO ND n<5 -~ | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 4 4 100% 6.6 8.1 NO Max < UTL n<5 - | mg/Kg
BARIUM 49 49 100% 107 233 260 4 4 100% 190 220 NO Max < UTL n<5 - | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 4 4 100% 0.35 0.49 NO Max < UTL n<5 -- | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 4 4 100% 0.309 0.334 NO Max < UTL n<5 -- | pCilg
Bismuth-214 38 38 100% 0.28 0.688 0.54 4 4 100% 0.311 0.51 NO Max < UTL n<5 -- | pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 4 0% 0 0 NO ND n<5 - | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 3 4 75% 0.159 2.1 YES Max > UTL n<5 -- | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 1 4 25% 0.00839  0.00839 NO Max < UTL n<5 -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E 2 2 100% 0.38 0.68 N/A N/A n<5 - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 4 4 100% 791 100 NO Max < UTL n<5 - | mg/Kg
COBALT 10 10 100% 204 30.3 31 4 4 100% 17.1 25 NO Max < UTL n<5 - | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 1 4 25% 0.008 0.008 YES Max > UTL n<5 -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 4 4 100% 33.9 56 NO Max < UTL n<5 - | mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 4 0% 0 0 N/A ND n<5 - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 4 0% 0 0 N/A ND n<5 - | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 4 0% 0 0 N/A ND n<5 - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 1 4 25% 29 29 N/A N/A n<5 -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 4 4 100% 5.5 9.3 YES Max > UTL n<5 - | pCilg
Gross Beta 29 29 100% 9.54 18.4 15 4 4 100% 9.24 17.6 YES Max > UTL n<5 -- | pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 4 0% 0 0 N/A ND n<5 - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 2 4 50% 0.361 0.683 YES Max > UTL n<5 - | mg/Kg
IRON 10 10 100% 30500 46300 44000 4 4 100% 26700 35000 NO Max < UTL n<5 - | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 4 4 100% 7.8 9 NO Max < UTL n<5 - | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 1 4 25% 1.8 1.8 YES Max > UTL n<5 - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 4 4 100% 0.442 0.567 NO Max < UTL n<5 -- | pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 4 4 100% 0.349 0.578 NO Max < UTL n<5 -- | pCilg
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 4 0% 0 0 N/A ND n<5 -- | ug/Kg
Manganese 10 10 100% 527 744 750 4 4 100% 467 890 YES Max > UTL n<5 - | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 2 4 50% 0.065 0.16 NO Max < UTL n<5 -- | mg/Kg
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Table B.3

Background Comparison-Domestic Septic System 1 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 1 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Methoxychlor 1 23 4% 21 21 N/E 0 4 0% 0 0 N/A ND n<5 -- | ug/Kg
NICKEL 67 67 100% 143 503 330 4 4 100% 141 220 NO Max < UTL n<5 -- | mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 0 2 0% 0 0 N/A ND n<5 -- | mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 2 0% 0 0 NO ND n<5 -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 4 4 100% 9.3 11.8 NO Max < UTL n<5 -- | pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 6 6 100% 0.38 0.62 NO Mann-Whitney SAME 0.32] pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 2 2 100% 0.492 0.537 NO Max < UTL n<5 -- | pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 2 4 50% 0.85 1.4 YES Max > UTL n<5 - | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 4 0% 0 0 NO ND n<5 - | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 2 4 50% 0.16 0.4 YES Max > UTL n<5 -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E 2 2 100% 1.9 6.4 N/A N/A n<5 - | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E - - - - - N/A N/A N/A -~ | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 4 0% 0 0 NO ND n<5 - | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 4 4 100% 0.165 0.174 NO Max < UTL n<5 -- | pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 2 2 100% 0.424 0.655 NO Max < UTL n<5 -- | pCilg
Thorium-230 49 49 100% 0.264 1.81 0.79 2 2 100% 0.466 0.59 NO Max < UTL n<5 - | pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 2 2 100% 0.391 0.526 NO Max < UTL n<5 -- | pCilg
Thorium-234 23 26 88% 0.276 1.56 0.78 3 4 75% 0.19 0.648 NO Max < UTL n<5 -- | pCilg
Toxaphene 1 24 4% 340 340 N/E 0 4 0% 0 0 N/A ND n<5 -~ | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 2 4 50% 0.003 0.015 NO Max < UTL n<5 -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 2 2 100% 0.439 0.543 NO Max < UTL n<5 - | pCilg
Uranium-235 66 66 100% 0.014 0.088 0.039 3 4 75% 0.01 0.0334 NO Max < UTL n<5 - | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 2 2 100% 0.436 0.52 NO Max < UTL n<5 - | pCilg
VANADIUM 11 11 100% 38.9 76.9 77 4 4 100% 54.2 65 NO Max < UTL n<5 - | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 4 4 100% 72.7 84 NO Max < UTL n<5 -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Background Comparison-Domestic Septic System 3 (0-10)

Table B.4

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 3 (0-10) Mann-
Number of  Total Minimum  Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p Units
4,4'-DDD 12 23 52% 0.38 52 N/E 0 7 0% 0 0 N/A ND Det < 50% - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 0 7 0% 0 0 N/A ND Det < 50% - | ug/Kg
4,4-DDT 14 22 64% 0.33 10 N/E 0 7 0% 0 0 N/A ND Det < 50% - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 30 30 100% 0.229 0.614 NO Mann-Whitney LT BCKG  0.00 | pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 7 0% 0 0 N/A ND Det < 50% - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 20 28 1% 0.063 161 N/A N/A Det < 50% - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 1 5 20% 0.0101 0.0101 NO Max < UTL Det < 50% - | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E -- -- -- -- - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 2 8 25% 1.1 1.2 NO Max < UTL Det < 50% - | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 9 9 100% 3.6 10.6 NO Mann-Whitney SAME 0.42 [ mg/Kg
BARIUM 49 49 100% 107 233 260 9 9 100% 40.8 218 NO Mann-Whitney SAME 0.34 | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 9 9 100% 0.12 0.53 NO Mann-Whitney LT BCKG  0.02 | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 30 30 100% 0.151 0.438 NO Mann-Whithney LT BCKG  0.00 | pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 30 30 100% 0.243 0.616 NO Mann-Whitney LT BCKG  0.01| pCi/g
CADMIUM 16 30 53% 0.07 0.42 0.51 10 25 40% 0.07 0.21 NO Max < UTL Det < 50% -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 0 6 0% 0 0 NO ND Det < 50% -- | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 6 30 20% 0.0049 0.126 YES Max > UTL Det < 50% -- | pCilg
CHLORIDE 1" 1" 100% 0.88 130 N/E - - - - -- N/A N/A N/A -- | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 25 25 100% 26.5 174 NO Mann-Whitney LT BCKG  0.03 | mg/Kg
COBALT 10 10 100% 20.4 30.3 31 9 9 100% 7.5 23.5 NO Mann-Whitney LT BCKG  0.00 | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 1 30 3% 0.004 0.004 NO Max < UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 25 25 100% 11.2 59.3 NO Mann-Whitney SAME 0.06 | mg/Kg
delta-BHC 1 23 4% 24 24 N/E 0 7 0% 0 0 N/A ND Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 1 7 14% 24 24 N/A N/A Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 7 0% 0 0 N/A ND Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 22 28 79% 0.13 294 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 6 6 100% 3.7 8.56 NO Mann-Whitney SAME 0.47 | pCilg
Gross Beta 29 29 100% 9.54 18.4 15 6 6 100% 5.68 16.6 NO Mann-Whitney SAME 0.31| pCi/g
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 1 28 4% 4 4 N/A N/A Det < 50% -- | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 13 25 52% 0.048 0.273 NO Mann-Whitney SAME 0.16 | mg/Kg
IRON 10 10 100% 30500 46300 44000 9 9 100% 10100 38200 NO Mann-Whitney SAME 0.17 | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 25 25 100% 2.3 7.7 NO Mann-Whitney LT BCKG  0.00 | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 9 30 30% 0.48 4.4 YES Max > UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 30 30 100% 0.237 0.688 NO Mann-Whitney LT BCKG  0.00 | pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 30 30 100% 0.276 0.666 NO Mann-Whitney LT BCKG  0.00 | pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 7 0% 0 0 N/A ND Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 9 9 100% 258 790 NO Mann-Whitney SAME 0.40 | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 25 25 100% 0.06 4.4 NO Mann-Whitney SAME 0.06 | mg/Kg
Methoxychlor 1 23 4% 2.1 2.1 N/E 0 7 0% 0 0 N/A ND Det < 50% -- | ug/Kg
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Table B.4
Background Comparison-Domestic Septic System 3 (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 3 (0-10) Mann-
Number of  Total Minimum  Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p Units
NICKEL 67 67 100% 143 503 330 9 9 100% 33.9 266 NO Mann-Whitney LT BCKG  0.00 | mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 23 25 92% 0.163 43.3 NO Mann-Whitney LT BCKG  0.01 | mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 5 0% 0 0 NO ND Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 30 30 100% 4.6 13 NO Mann-Whitney SAME 0.14 | pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 30 30 100% 0.264 0.616 NO Mann-Whitney LT BCKG  0.00 | pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 29 29 100% 0.229 0.614 NO Mann-Whitney LT BCKG  0.00 | pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 5 9 56% 0.59 1.7 NO Mann-Whitney SAME 0.45 | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 2 25 8% 0.29 0.3 NO Max < UTL Det < 50% -~ | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 16 25 64% 0.0281 0.591 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 3 9 33% 1.1 2.8 YES Max > UTL Det < 50% -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 30 30 100% 0.0715 0.212 NO Mann-Whitney LT BCKG  0.00 | pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 5 5 100% 0.238 0.529 NO Mann-Whitney LT BCKG  0.03 | pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 5 5 100% 0.311 0.574 NO Mann-Whitney SAME 0.06 | pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 5 5 100% 0.184 0.48 NO Mann-Whitney LT BCKG  0.01| pCi/g
Thorium-234 23 26 88% 0.276 1.56 0.78 29 30 97% 0.366 4.1 NO Mann-Whitney SAME 0.26 | pCilg
Toxaphene 1 24 4% 340 340 N/E 0 7 0% 0 0 N/A ND Det < 50% -- | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 1 6 17% 0.015 0.015 NO Max < UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 5 5 100% 0.212 0.411 NO Mann-Whitney LT BCKG  0.00 | pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 0 1 0% 0 0 NO ND n<5 -- | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 5 5 100% 0.139 0.463 NO Mann-Whitney LT BCKG  0.00 | pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 9 9 100% 21.6 69.6 NO Mann-Whitney SAME 0.14 [ mg/Kg
ZINC 10 10 100% 37.6 87.2 87 9 9 100% 37.9 258 YES Mann-Whitney GT BCKG  0.04 | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
--- No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.5
Background Comparison-Domestic Septic System 4 (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 4 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4-DDD 12 23 52% 0.38 52 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 1 5 20% 8.1 8.1 N/A N/A Det < 50% - | ug/Kg
4,4-DDT 14 22 64% 0.33 10 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 6 6 100% 0.342 0.7 NO Mann-Whitney LT BCKG 0.01| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 2 5 40% 16.7 179 N/A N/A Det < 50% - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 2 4 50%  0.00302 0.011 NO Max < UTL n<5 -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 3 0% 0 0 NO ND n<5 -~ | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 6 6 100% 5.7 8.3 NO Mann-Whitney SAME 0.46 [ mg/Kg
BARIUM 49 49 100% 107 233 260 6 6 100% 99.4 179 NO Mann-Whitney LT BCKG  0.04| mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 6 6 100% 0.26 0.402 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 6 6 100% 0.22 0.34 NO Mann-Whitney LT BCKG 0.00| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 6 6 100% 0.326 0.505 NO Mann-Whitney LT BCKG 0.02| pCi/g
CADMIUM 16 30 53% 0.07 0.42 0.51 5 6 83% 0.18 0.78 NO Mann-Whitney SAME 0.41| mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 1 6 17% 0.06 0.06 NO Max < UTL Det < 50% - | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 4 6 67% 0.0107 0.0517 NO Mann-Whitney SAME 0.36( pCi/g
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 6 6 100% 159 319 YES Mann-Whitney = GT BCKG  0.00| mg/Kg
COBALT 10 10 100% 204 30.3 31 6 6 100% 18.8 24.3 NO Mann-Whitney LT BCKG  0.03| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 0 6 0% 0 0 NO ND Det < 50% - | pCilg
COPPER 28 28 100% 20.1 63.8 60 6 6 100% 20.8 64.6 NO Mann-Whitney SAME 0.28 [ mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 3 5 60% 1 275 N/A N/A Det < 50% - | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 6 6 100% 4.07 6.2 NO Mann-Whitney SAME 0.13| pCilg
Gross Beta 29 29 100% 9.54 18.4 15 6 6 100% 9.65 13.1 NO Mann-Whitney LT BCKG 0.02| pCi/g
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 1 5 20% 10.7 10.7 N/A N/A Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 3 6 50% 0.036 0.925 NO Mann-Whitney SAME 0.16| mg/Kg
IRON 10 10 100% 30500 46300 44000 6 6 100% 29900 37800 NO Mann-Whitney SAME 0.33[ mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 7 7 100% 4.4 20.1 NO Mann-Whitney SAME 0.18[ mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 4 6 67% 0.26 4.7 YES Max > UTL Det < 50% - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 6 6 100% 0.384 0.548 NO Mann-Whitney LT BCKG 0.01| pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 6 6 100% 0.392 0.617 NO Mann-Whitney LT BCKG 0.04| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
Manganese 10 10 100% 527 744 750 6 6 100% 481 655 NO Mann-Whitney SAME 0.35[ mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 7 7 100% 0.24 3.5 NO Mann-Whitney SAME 0.20 [ mg/Kg
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Table B.5
Background Comparison-Domestic Septic System 4 (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 4 (0-10) Mann-
Methoxychlor 1 23 4% 21 21 N/E 0 5 0% 0 0 N/A ND Det < 50% - | ug/Kg
NICKEL 67 67 100% 143 503 330 6 6 100% 249 405 NO Mann-Whitney SAME 0.06 | mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 4 5 80% 0.284 3.26 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 4 0% 0 0 NO ND n<5 -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 6 6 100% 8.7 11.4 NO Mann-Whitney LT BCKG  0.00| pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 6 6 100% 0.364 0.62 NO Mann-Whitney SAME 0.06| pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 4 4 100% 0.342 0.431 NO Max < UTL n<5 -- | pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 2 6 33% 1.23 2 YES Max > UTL Det < 50% - | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 6 0% 0 0 NO ND Det < 50% -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 1 6 17% 0.08 0.08 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 26 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 6 0% 0 0 NO ND Det < 50% -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 6 6 100% 0.115 0.165 NO Mann-Whitney LT BCKG  0.01| pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 4 4 100% 0.28 0.493 NO Max < UTL n<5 -- | pCilg
Thorium-230 49 49 100% 0.264 1.81 0.79 4 4 100% 0.368 0.515 NO Max < UTL n<5 -- | pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 4 4 100% 0.228 0.418 NO Max < UTL n<5 -- | pCilg
Thorium-234 23 26 88% 0.276 1.56 0.78 6 6 100% 0.362 4.15 NO Mann-Whitney SAME 0.24| pCil/g
Toxaphene 1 24 4% 340 340 N/E 0 5 0% 0 0 N/A ND Det < 50% -- | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 2 6 33% 0.0105 0.1905 NO Max < UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 4 4 100% 0.287 0.496 NO Max < UTL n<5 -- | pCilg
Uranium-235 66 66 100% 0.014 0.088 0.039 3 4 75% 0.0511 0.16 YES Max > UTL n<5 -- | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 4 4 100% 0.317 0.506 NO Max < UTL n<5 -- | pCilg
VANADIUM 11 11 100% 38.9 76.9 77 6 6 100% 423 71.5 NO Mann-Whitney SAME 0.46 | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 6 6 100% 41.5 144 NO Mann-Whitney SAME 0.08| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.6

Background Comparison-Domestic Septic System 5 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 5 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 1 0% 0 0 N/A ND n<5 -- | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 0 1 0% 0 0 N/A ND n<5 -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 0 1 0% 0 0 N/A ND n<5 -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 1 2 50% 0.585 0.585 NO Max < UTL n<5 - | pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 0 1 0% 0 0 NO ND n<5 - | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 - - - - - YES Max > UTL N/A -~ | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 1 1 100% 8.6 8.6 NO Max < UTL n<5 - | mg/Kg
BARIUM 49 49 100% 107 233 260 1 1 100% 213 213 NO Max < UTL n<5 - | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 1 1 100% 0.55 0.55 NO Max < UTL n<5 -- | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 1 2 50% 0.394 0.394 NO Max < UTL n<5 -- | pCilg
Bismuth-214 38 38 100% 0.28 0.688 0.54 1 2 50% 0.428 0.428 NO Max < UTL n<5 -- | pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 1 1 100% 0.13 0.13 NO Max < UTL n<5 -~ | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 0 2 0% 0 0 NO ND n<5 - | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 0 2 0% 0 0 NO ND n<5 -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 1 1 100% 110 110 NO Max < UTL n<5 - | mg/Kg
COBALT 10 10 100% 204 30.3 31 1 1 100% 244 244 NO Max < UTL n<5 - | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 0 2 0% 0 0 NO ND n<5 -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 1 1 100% 49.6 49.6 NO Max < UTL n<5 - | mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 0 1 0% 0 0 N/A ND n<5 -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 1 2 50% 9.08 9.08 YES Max > UTL n<5 -- | pCilg
Gross Beta 29 29 100% 9.54 18.4 15 2 2 100% 6.48 13.5 NO Max < UTL n<5 - | pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 1 1 100% 0.339 0.339 YES Max > UTL n<5 - | mg/Kg
IRON 10 10 100% 30500 46300 44000 1 1 100% 40300 40300 NO Max < UTL n<5 - | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 1 1 100% 8.4 8.4 NO Max < UTL n<5 - | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 1 2 50% 0.616 0.616 NO Max < UTL n<5 - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 1 2 50% 0.628 0.628 NO Max < UTL n<5 -- | pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 1 2 50% 0.511 0.511 NO Max < UTL n<5 - | pCilg
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 1 0% 0 0 N/A ND n<5 -- | ug/Kg
Manganese 10 10 100% 527 744 750 1 1 100% 719 719 NO Max < UTL n<5 - | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 1 1 100% 0.35 0.35 NO Max < UTL n<5 -- | mg/Kg
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Table B.6

Background Comparison-Domestic Septic System 5 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA

Methoxychlor 1 23 4% 21 21 N/E 0 1 0% 0 0 N/A ND n<5 - | ug/Kg
NICKEL 67 67 100% 143 503 330 1 1 100% 237 237 NO Max < UTL n<5 - | mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 1 1 100% 0.758 0.758 N/A N/A n<5 - | mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 2 0% 0 0 NO ND n<5 -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 1 2 50% 11.6 11.6 NO Max < UTL n<5 -- | pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 2 2 100% 0.2115 0.462 NO Max < UTL n<5 -- | pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 1 1 100% 0.585 0.585 NO Max < UTL n<5 -- | pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 1 1 100% 1.3 1.3 YES Max > UTL n<5 -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 1 2 50% 1.3125 1.3125 YES Max > UTL n<5 -- | pCilg
SULFATE 10 10 100% 26 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 1 2 50% 0.194 0.194 NO Max < UTL n<5 -- | pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 1 2 50% 0.624 0.624 NO Max < UTL n<5 -- | pCilg
Thorium-230 49 49 100% 0.264 1.81 0.79 1 2 50% 0.707 0.707 NO Max < UTL n<5 -- | pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 1 2 50% 0.686 0.686 NO Max < UTL n<5 -- | pCilg
Thorium-234 23 26 88% 0.276 1.56 0.78 1 2 50% 0.599 0.599 NO Max < UTL n<5 -- | pCilg
Toxaphene 1 24 4% 340 340 N/E 0 1 0% 0 0 N/A ND n<5 -- | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 0 2 0% 0 0 NO ND n<5 -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 2 2 100% 0.0738 0.49 NO Max < UTL n<5 -- | pCilg
Uranium-235 66 66 100% 0.014 0.088 0.039 1 2 50% 0.0631 0.0631 YES Max > UTL n<5 -- | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 2 3 67% 0.06195 0.506 NO Max < UTL n<5 -- | pCilg
VANADIUM 11 11 100% 38.9 76.9 77 1 1 100% 65.8 65.8 NO Max < UTL n<5 -- | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 1 1 100% 82.3 82.3 NO Max < UTL n<5 -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.8

Background Comparison-Domestic Septic System 7 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 7 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 2 2 100% 0.47 0.57 NO Max < UTL n<5 - | pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 - - - - - YES Max > UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 2 0% 0 0 NO ND n<5 -~ | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 2 2 100% 8.2 8.6 NO Max < UTL n<5 - | mg/Kg
BARIUM 49 49 100% 107 233 260 2 2 100% 240 270 YES Max > UTL n<5 - | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 2 2 100% 0.4 0.45 NO Max < UTL n<5 -- | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 2 2 100% 0.32 0.33 NO Max < UTL n<5 -- | pCilg
Bismuth-214 38 38 100% 0.28 0.688 0.54 2 2 100% 0.306 0.322 NO Max < UTL n<5 -- | pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 2 0% 0 0 NO ND n<5 - | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 0 2 0% 0 0 NO ND n<5 - | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 1 2 50% 0.003 0.003 NO Max < UTL n<5 -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E 2 2 100% 9.7 22 N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 2 2 100% 110 120 NO Max < UTL n<5 - | mg/Kg
COBALT 10 10 100% 204 30.3 31 2 2 100% 26 27 NO Max < UTL n<5 - | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 2 2 100%  0.0083 0.009 YES Max > UTL n<5 - | pCilg
COPPER 28 28 100% 20.1 63.8 60 2 2 100% 59 60 NO Max < UTL n<5 - | mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 0 2 0% 0 0 N/A ND n<5 -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 2 2 100% 6.6 9.9 YES Max > UTL n<5 - | pCilg
Gross Beta 29 29 100% 9.54 18.4 15 2 2 100% 13.4 17.3 YES Max > UTL n<5 -- | pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 0 2 0% 0 0 NO ND n<5 -- | mg/Kg
IRON 10 10 100% 30500 46300 44000 2 2 100% 36000 39000 NO Max < UTL n<5 - | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 2 2 100% 8.9 9.3 NO Max < UTL n<5 - | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 2 2 100% 3.2 4.1 YES Max > UTL n<5 - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 2 2 100% 0.476 0.482 NO Max < UTL n<5 -- | pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 2 2 100% 0.356 0.391 NO Max < UTL n<5 -- | pCilg
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Manganese 10 10 100% 527 744 750 2 2 100% 700 790 YES Max > UTL n<5 - | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 1 2 50% 0.35 0.35 NO Max < UTL n<5 -- | mg/Kg
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Table B.8

Background Comparison-Domestic Septic System 7 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 7 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Methoxychlor 1 23 4% 21 21 N/E 0 2 0% 0 0 N/A ND n<5 -- | ug/Kg
NICKEL 67 67 100% 143 503 330 2 2 100% 250 250 NO Max < UTL n<5 -- | mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 2 2 100% 30 120 N/A N/A n<5 -- | mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 -- -- -- -- -- YES Max > UTL Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 2 2 100% 11.2 12.4 NO Max < UTL n<5 -- | pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 4 4 100% 0.48 0.75 NO Max < UTL n<5 -- | pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 -- -- -- -- -- NO Mann-Whitney LT BCKG 0.05| pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 0 2 0% 0 0 NO ND n<5 - | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 2 0% 0 0 NO ND n<5 - | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 2 2 100% 0.26 0.27 YES Max > UTL n<5 -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E 2 2 100% 29 69 N/A N/A N/A - | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E - - - - - N/A N/A N/A - | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 2 0% 0 0 NO ND n<5 - | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 2 2 100% 0.138 0.162 NO Max < UTL n<5 - | pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
Thorium-232 49 49 100% 0.216 0.67 0.75 - - - - - NO Mann-Whitney SAME 0.06( pCilg
Thorium-234 23 26 88% 0.276 1.56 0.78 2 2 100% 0.35 0.5 NO Max < UTL n<5 -- | pCilg
Toxaphene 1 24 4% 340 340 N/E 0 2 0% 0 0 N/A ND n<5 -~ | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 1 2 50% 0.0075 0.0075 NO Max < UTL n<5 -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 2 2 100% 0.04 0.1 YES Max > UTL n<5 - | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 2 2 100% 64 66 NO Max < UTL n<5 - | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 2 2 100% 85 92 YES Max > UTL n<5 -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.8

Background Comparison-Domestic Septic System 7 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 7 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 2 2 100% 0.47 0.57 NO Max < UTL n<5 - | pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 - - - - - YES Max > UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 2 0% 0 0 NO ND n<5 -~ | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 2 2 100% 8.2 8.6 NO Max < UTL n<5 - | mg/Kg
BARIUM 49 49 100% 107 233 260 2 2 100% 240 270 YES Max > UTL n<5 - | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 2 2 100% 0.4 0.45 NO Max < UTL n<5 -- | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 2 2 100% 0.32 0.33 NO Max < UTL n<5 -- | pCilg
Bismuth-214 38 38 100% 0.28 0.688 0.54 2 2 100% 0.306 0.322 NO Max < UTL n<5 -- | pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 2 0% 0 0 NO ND n<5 - | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 0 2 0% 0 0 NO ND n<5 - | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 1 2 50% 0.003 0.003 NO Max < UTL n<5 -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E 2 2 100% 9.7 22 N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 2 2 100% 110 120 NO Max < UTL n<5 - | mg/Kg
COBALT 10 10 100% 204 30.3 31 2 2 100% 26 27 NO Max < UTL n<5 - | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 2 2 100%  0.0083 0.009 YES Max > UTL n<5 - | pCilg
COPPER 28 28 100% 20.1 63.8 60 2 2 100% 59 60 NO Max < UTL n<5 - | mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 0 2 0% 0 0 N/A ND n<5 -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 2 2 100% 6.6 9.9 YES Max > UTL n<5 - | pCilg
Gross Beta 29 29 100% 9.54 18.4 15 2 2 100% 13.4 17.3 YES Max > UTL n<5 -- | pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 0 2 0% 0 0 NO ND n<5 -- | mg/Kg
IRON 10 10 100% 30500 46300 44000 2 2 100% 36000 39000 NO Max < UTL n<5 - | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 2 2 100% 8.9 9.3 NO Max < UTL n<5 - | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 2 2 100% 3.2 4.1 YES Max > UTL n<5 - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 2 2 100% 0.476 0.482 NO Max < UTL n<5 -- | pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 2 2 100% 0.356 0.391 NO Max < UTL n<5 -- | pCilg
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 2 0% 0 0 N/A ND n<5 - | ug/Kg
Manganese 10 10 100% 527 744 750 2 2 100% 700 790 YES Max > UTL n<5 - | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 1 2 50% 0.35 0.35 NO Max < UTL n<5 -- | mg/Kg
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Table B.8

Background Comparison-Domestic Septic System 7 (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank 7 (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Methoxychlor 1 23 4% 21 21 N/E 0 2 0% 0 0 N/A ND n<5 -- | ug/Kg
NICKEL 67 67 100% 143 503 330 2 2 100% 250 250 NO Max < UTL n<5 -- | mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 2 2 100% 30 120 N/A N/A n<5 -- | mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 -- -- -- -- -- YES Max > UTL Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 2 2 100% 11.2 12.4 NO Max < UTL n<5 -- | pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 4 4 100% 0.48 0.75 NO Max < UTL n<5 -- | pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 -- -- -- -- -- NO Mann-Whitney LT BCKG 0.05| pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 0 2 0% 0 0 NO ND n<5 - | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 2 0% 0 0 NO ND n<5 - | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 2 2 100% 0.26 0.27 YES Max > UTL n<5 -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E 2 2 100% 29 69 N/A N/A N/A - | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E - - - - - N/A N/A N/A - | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 2 0% 0 0 NO ND n<5 - | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 2 2 100% 0.138 0.162 NO Max < UTL n<5 - | pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
Thorium-232 49 49 100% 0.216 0.67 0.75 - - - - - NO Mann-Whitney SAME 0.06( pCilg
Thorium-234 23 26 88% 0.276 1.56 0.78 2 2 100% 0.35 0.5 NO Max < UTL n<5 -- | pCilg
Toxaphene 1 24 4% 340 340 N/E 0 2 0% 0 0 N/A ND n<5 -~ | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 1 2 50% 0.0075 0.0075 NO Max < UTL n<5 -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 2 2 100% 0.04 0.1 YES Max > UTL n<5 - | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 - - - - - NO Mann-Whitney LT BCKG 0.04| pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 2 2 100% 64 66 NO Max < UTL n<5 - | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 2 2 100% 85 92 YES Max > UTL n<5 -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.9

Background Comparison-Domestic Septic System Dry Wells (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank Dry Wells (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 10 10 100% 0.48 0.673 NO Mann-Whitney SAME 0.09( pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 4 9 44% 0.77 6.2 N/A N/A Det < 50% - | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 1 7 14% 0.0021 0.0021 NO Max < UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E 1 7 14% 1.13 1.13 N/A N/A Det < 50% - | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 7 13 54% 0.69 1 NO Max < UTL Det < 50% - | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 13 13 100% 5.9 10.8 YES Mann-Whitney =~ GT BCKG  0.04| mg/Kg
BARIUM 49 49 100% 107 233 260 13 13 100% 148 253 YES Mann-Whitney = GT BCKG  0.00| mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 13 13 100% 0.31 0.58 YES Mann-Whitney =~ GT BCKG 0.01| mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 10 10 100% 0.29 0.64 NO Mann-Whitney SAME 0.07| pCilg
Bismuth-214 38 38 100% 0.28 0.688 0.54 10 10 100% 0.417 0.68 NO Mann-Whitney SAME 0.16( pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 3 13 23% 0.32 0.35 NO Max < UTL Det < 50% - | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 3 10 30% 0.05 0.14 YES Max > UTL Det < 50% - | pCilg
Cesium-137 47 75 63%  0.00532 0.275 0.012 5 10 50% 0.009 0.0775 NO Mann-Whitney SAME 0.19( pCilg
CHLORIDE 11 11 100% 0.88 130 N/E 3 3 100% 2.69 4.46 N/A N/A n<5 - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 13 13 100% 80.4 167 NO Mann-Whitney LT BCKG  0.01| mg/Kg
COBALT 10 10 100% 20.4 30.3 31 13 13 100% 16.7 25.3 NO Mann-Whitney LT BCKG  0.02| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 1 10 10% 0.011 0.011 YES Max > UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 13 13 100% 30.5 52.4 YES Mann-Whitney =~ GT BCKG  0.02| mg/Kg
delta-BHC 1 23 4% 2.4 2.4 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 4 9 44% 0.76 6.7 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 29 24.5 8.7 10 10 100% 2.2 16.2 YES Mann-Whitney =~ GT BCKG 0.01| pCi/g
Gross Beta 29 29 100% 9.54 18.4 15 10 10 100% 11.7 15.8 NO Mann-Whitney SAME 0.07| pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 6 10 60% 0.112 0.971 NO Mann-Whitney SAME 0.16 [ mg/Kg
IRON 10 10 100% 30500 46300 44000 13 13 100% 30200 40300 YES Mann-Whitney =~ GT BCKG  0.04| mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 13 13 100% 5.5 14.4 NO Mann-Whitney SAME 0.16 [ mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 5 10 50% 0.547 1.3 NO Max < UTL Det < 50% - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 10 10 100% 0.546 0.699 NO Mann-Whitney SAME 0.12| pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 10 10 100% 0.492 0.73 NO Mann-Whitney SAME 0.16( pCilg
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
Manganese 10 10 100% 527 744 750 13 13 100% 446 918 NO Mann-Whitney SAME 0.11[ mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 11 13 85% 0.09 1.4 NO Mann-Whitney LT BCKG 0.00| mg/Kg
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Table B.9

Background Comparison-Domestic Septic System Dry Wells (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Domestic Septic Tank Dry Wells (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Methoxychlor 1 23 4% 21 21 N/E 0 9 0% 0 0 N/A ND Det < 50% -- | ug/Kg
NICKEL 67 67 100% 143 503 330 13 13 100% 123 249 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 10 10 100% 0.744 23.5 NO Mann-Whitney SAME 0.32| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 7 0% 0 0 NO ND Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 10 10 100% 9.6 12.9 NO Mann-Whitney SAME 0.25| pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 10 10 100% 0.43 0.675 YES Mann-Whitney GT BCKG 0.02| pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 7 7 100% 0.568 0.673 NO Mann-Whitney SAME 0.07| pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 5 13 38% 0.79 1.7 YES Max > UTL Det < 50% - | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 9 13 69% 0.47 27.6 YES Max > UTL Det < 50% - | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 6 10 60% 0.02 0.153 YES Max > UTL Det < 50% - | pCilg
SULFATE 10 10 100% 2.6 130 N/E - - - - - N/A N/A N/A - | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E - - - - - N/A N/A N/A -~ | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 13 0% 0 0 NO ND Det < 50% -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 10 10 100% 0.146 0.22 NO Mann-Whitney SAME 0.09( pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 7 7 100% 0.604 0.771 YES Mann-Whitney = GT BCKG 0.00| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 7 7 100% 0.497 0.759 NO Mann-Whitney SAME 0.31| pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 7 7 100% 0.325 0.875 YES Mann-Whitney = GT BCKG 0.00| pCi/g
Thorium-234 23 26 88% 0.276 1.56 0.78 10 10 100% 0.502 1.05 YES Mann-Whitney = GT BCKG 0.05| pCi/g
Toxaphene 1 24 4% 340 340 N/E 0 9 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 3 10 30% 0.012 0.051 NO Max < UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 7 7 100% 0.486 0.57 YES Mann-Whitney = GT BCKG 0.00| pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 8 10 80% 0.0299 0.08 NO Mann-Whitney SAME 0.07| pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 7 7 100% 0.461 0.599 YES Mann-Whitney = GT BCKG 0.00| pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 13 13 100% 56.8 82.9 YES Mann-Whitney =~ GT BCKG  0.00| mg/Kg
ZINC 10 10 100% 37.6 87.2 87 13 13 100% 70.3 136 YES Mann-Whitney GT BCKG 0.00| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.10
Background Comparison-Eastern Dog Pens (0-0.5)
LEHR/SCDS Environmental Restoration

Davis, CA
Background Eastern Dog Pens (0-0.5) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
4,4'-DDE 8 10 80% 0.67 21 N/E 2 6 33% 0.3 6.4 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 2 6 33% 0.48 9.2 N/A N/A Det < 50% -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 12 12 100% 0.426 0.6 NO Mann-Whitney SAME 0.05| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 4 6 67% 0.38 47.8 N/A N/A Det < 50% -- | ug/Kg
Americium-241 7 12 58% 0.007 0.047 0.014 -- -- -- -- -- YES Max > UTL N/A -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 -- -- -- -- -- YES Max > UTL N/A - | mg/Kg
BARIUM 49 49 100% 107 233 260 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 -- -- -- - -- YES Max > UTL N/A - | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 12 12 100% 0.269 0.49 NO Mann-Whitney LT BCKG 0.02| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 12 12 100% 0.371 0.461 NO Mann-Whitney SAME 0.07| pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 0 6 0% 0 0 NO ND Det < 50% -- | pCilg
Cesium-137 31 32 97% 0.013 0.132 0.043 9 12 75% 0.002 0.159 NO Mann-Whitney LT BCKG 0.01| pCi/g
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 6 6 100% 140 183 YES Mann-Whitney =~ GT BCKG  0.02| mg/Kg
COBALT 10 10 100% 204 30.3 31 - - - - - YES Max > UTL N/A - | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 3 12 25% 0.006 0.015 YES Max > UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 - - - - - YES Max > UTL N/A -~ | mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 3 6 50% 0.76 223 N/A N/A Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 1 6 17% 11.7 11.7 N/A N/A Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 4 6 67% 0.4 434 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 6 6 100% 5.23 9.28 NO Mann-Whitney SAME 0.22( pCilg
Gross Beta 29 29 100% 9.54 18.4 15 6 6 100% 12.3 15.3 NO Mann-Whitney SAME 0.28( pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 6 0% 0 0 N/A ND Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 5 6 83% 0.179 0.311 YES Mann-Whitney =~ GT BCKG  0.04| mg/Kg
IRON 10 10 100% 30500 46300 44000 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
LEAD 11 11 100% 7 14.9 9.5 - - - - - YES Max > UTL N/A -- | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 10 12 83% 0.26 2 YES Max > UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 12 12 100% 0.465 0.604 NO Mann-Whitney LT BCKG 0.05| pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 12 12 100% 0.458 0.532 NO Mann-Whitney SAME 0.12] pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 -- -- -- -- -- YES Max > UTL N/A - | mg/Kg
MERCURY 30 30 100% 0.31 5.1 0.99 6 6 100% 0.26 0.6 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
NICKEL 67 67 100% 143 503 330 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
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Table B.10

Background Comparison-Eastern Dog Pens (0-0.5)

LEHR/SCDS Environmental Restoration

Davis, CA
Background Eastern Dog Pens (0-0.5) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 10 10 100% 1.1 106 N/E 5 6 83% 0.475 1.05 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 -- -- -- -- -- YES Max > UTL N/A -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 12 12 100% 9.74 124 NO Mann-Whitney SAME 0.11] pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 22 25 88% 0.08 1.68 NO Mann-Whitney SAME 0.18] pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 6 6 100% 0.426 0.531 NO Mann-Whitney SAME 0.06| pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 10 19 53% 0.0412 8.3 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 12 12 100% 0.137 0.19 NO Mann-Whitney LT BCKG 0.04| pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 6 6 100% 0.351 0.584 NO Mann-Whitney SAME 0.32| pCilg
Thorium-230 49 49 100% 0.264 1.81 0.79 6 6 100% 0.347 0.698 NO Mann-Whitney SAME 0.15] pCi/g
Thorium-232 49 49 100% 0.216 0.67 0.75 6 6 100% 0.378 0.565 NO Mann-Whitney SAME 0.14| pCil/g
Thorium-234 6 8 75% 0.276 1.07 0.78 12 12 100% 0.31 0.88 NO Mann-Whitney SAME 0.41| pCilg
Toxaphene 1 24 4% 340 340 N/E 0 6 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 0 8 0% 0 0 NO ND Det < 50% -- | pCilg
Uranium-233/234 23 23 100% 0.375 0.606 0.68 6 6 100% 0.365 0.452 NO Mann-Whitney LT BCKG 0.00| pCi/g
Uranium-235 29 29 100% 0.0141 0.063 0.039 10 12 83% 0.0182 0.13 NO Mann-Whitney SAME 0.20| pCi/g
Uranium-238 48 48 100% 0.327 0.631 0.65 6 6 100% 0.378 0.447 NO Mann-Whitney LT BCKG 0.04| pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 - - - - - YES Max > UTL N/A - | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 -- -- -- -- -- YES Max > UTL N/A -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.11
Background Comparison-Eastern Dog Pens (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Eastern Dog Pens (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 7 37 19% 0.82 3.3 N/A N/A Det < 50% - | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 4 37 11% 0.3 6.4 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 6 37 16% 0.48 9.2 N/A N/A Det < 50% - | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 45 45 100% 0.306 0.618 NO Mann-Whitney LT BCKG 0.00| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 37 0% 0 0 N/A ND Det < 50% - | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 13 37 35% 0.38 47.8 N/A N/A Det < 50% -- | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 0 2 0% 0 0 NO ND n<5 -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 0 1 0% 0 0 NO ND n<5 - | mg/Kg
BARIUM 49 49 100% 107 233 260 1 1 100% 22.8 22.8 NO Max < UTL n<5 -- | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 0 1 0% 0 0 NO ND n<5 - | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 45 45 100% 0.192 0.49 NO Mann-Whitney LT BCKG 0.00| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 45 45 100% 0.275 0.572 NO Mann-Whitney LT BCKG 0.00| pCi/g
CADMIUM 16 30 53% 0.07 0.42 0.51 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 5 39 13% 0.0837 0.101 NO Max < UTL Det < 50% -- | pCilg
Cesium-137 47 75 63% 0.00532 0.275 0.012 34 45 76% 0.002 0.191 NO Mann-Whitney SAME 0.45( pCilg
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 38 38 100% 6.5 251 YES Mann-Whitney = GT BCKG  0.00| mg/Kg
COBALT 10 10 100% 204 30.3 31 1 1 100% 2 2 NO Max < UTL n<5 -- | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 3 45 7% 0.006 0.015 YES Max > UTL Det < 50% - | pCilg
COPPER 28 28 100% 20.1 63.8 60 1 1 100% 2.2 2.2 NO Max < UTL n<5 - | mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 0 37 0% 0 0 N/A ND Det < 50% - | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 13 37 35% 0.76 223 N/A N/A Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 2 37 5% 6.2 11.7 N/A N/A Det < 50% - | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 13 37 35% 0.4 434 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 39 39 100% 3.48 370 NO Mann-Whitney SAME 0.13| pCilg
Gross Beta 29 29 100% 9.54 18.4 15 39 39 100% 7.16 86.7 NO Mann-Whitney SAME 0.15( pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 37 0% 0 0 N/A ND Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 36 39 92% 0.077 0.673 YES Mann-Whitney =~ GT BCKG 0.00| mg/Kg
IRON 10 10 100% 30500 46300 44000 1 1 100% 3630 3630 NO Max < UTL n<5 - | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 1 1 100% 0.56 0.56 NO Max < UTL n<5 -- | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 16 45 36% 0.26 2 YES Max > UTL Det < 50% - | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 45 45 100% 0.314 0.648 NO Mann-Whitney LT BCKG 0.00| pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 45 45 100% 0.326 0.607 NO Mann-Whitney LT BCKG 0.00| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 37 0% 0 0 N/A ND Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 1 1 100% 161 161 NO Max < UTL n<5 - | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 39 40 98% 0.09 14.6 NO Mann-Whitney SAME 0.41| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 0 37 0% 0 0 N/A ND Det < 50% - | ug/Kg
NICKEL 67 67 100% 143 503 330 1 1 100% 19.5 19.5 NO Max < UTL n<5 -- | mg/Kg
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Table B.11

Background Comparison-Eastern Dog Pens (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Eastern Dog Pens (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 31 37 84% 0.351 10.1 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 2 0% 0 0 NO ND n<5 -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 45 45 100% 5.21 13.9 NO Mann-Whitney SAME 0.10| pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 7 74 96% 0.08 1.68 NO Mann-Whitney LT BCKG 0.00| pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 39 39 100% 0.306 0.618 NO Mann-Whitney LT BCKG 0.00| pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 1 1 100% 0.42 0.42 NO Max < UTL n<5 -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 23 68 34% 0.023 8.3 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 45 45 100% 0.0875 0.219 NO Mann-Whitney LT BCKG 0.00| pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 39 39 100% 0.207 1.54 NO Mann-Whitney SAME 0.21| pCil/g
Thorium-230 49 49 100% 0.264 1.81 0.79 39 39 100% 0.218 1.26 NO Mann-Whitney SAME 0.05( pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 39 39 100% 0.207 1.39 NO Mann-Whitney LT BCKG  0.02| pCi/g
Thorium-234 23 26 88% 0.276 1.56 0.78 44 45 98% 0.31 0.89 NO Mann-Whitney SAME 0.08( pCilg
Toxaphene 1 24 4% 340 340 N/E 0 37 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 1 45 2% 1.21 1.21 YES Max > UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 39 39 100% 0.245 0.513 NO Mann-Whitney LT BCKG 0.00| pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 41 45 91% 0.0096 0.13 NO Mann-Whitney SAME 0.32| pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 39 39 100% 0.284 0.549 NO Mann-Whitney LT BCKG 0.00| pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 1 1 100% 3.8 3.8 NO Max < UTL n<5 - | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 1 1 100% 6.9 6.9 NO Max < UTL n<5 -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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LEHR/SCDS Environmental Restoration

Table B.23
Background Comparison-Radium/Strontium Treatment System (0-10)

Davis, CA
Background (0-10) Radium/Strontium Treatment System (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 1 79 1% 0.49 0.49 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 6 79 8% 0.34 3.2 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 11 79 14% 0.39 133 N/A N/A Det < 50% -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 85 85 100% 0.325 0.677 NO Mann-Whitney LT BCKG 0.01| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 79 0% 0 0 N/A ND Det < 50% -- | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 32 79 41% 0.39 277 N/A N/A Det < 50% -- | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 23 85 27% 0.00177 0.0847 YES Max > UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E 3 3 100% 6 819 N/A N/A n<5 -~ | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 2 34 6% 0.48 0.53 NO Max < UTL Det < 50% -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 79 79 100% 3.6 10 NO Mann-Whitney SAME 0.16 [ mg/Kg
BARIUM 49 49 100% 107 233 260 79 79 100% 84.7 317 YES Mann-Whitney =~ GT BCKG  0.00| mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 79 79 100% 0.23 0.65 NO Mann-Whitney SAME 0.10[ mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 85 85 100% 0.219 0.451 NO Mann-Whitney LT BCKG 0.02| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 85 85 100% 0.292 0.554 NO Mann-Whitney LT BCKG 0.00| pCi/g
CADMIUM 16 30 53% 0.07 0.42 0.51 26 79 33% 0.095 1.4 YES Max > UTL Det < 50% -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 22 85 26% 0.0281 2.38 YES Max > UTL Det < 50% -- | pCilg
Cesium-137 47 75 63% 0.00532 0.275 0.012 43 85 51% 0.00454 0.612 NO Mann-Whitney LT BCKG 0.01| pCi/g
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A -~ | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 79 79 100% 50.4 175 NO Mann-Whitney LT BCKG  0.00| mg/Kg
COBALT 10 10 100% 20.4 30.3 31 79 79 100% 10.6 30.6 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 1 85 1% 0.00562 0.00562 NO Max < UTL Det < 50% -- | pCilg
COPPER 28 28 100% 201 63.8 60 79 79 100% 19.9 182 YES Mann-Whitney = GT BCKG 0.03| mg/Kg
delta-BHC 1 23 4% 24 24 N/E 0 79 0% 0 0 N/A ND Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 79 0% 0 0 N/A ND Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 1 79 1% 2 2 N/A N/A Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 32 79 41% 0.65 346 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 245 8.7 85 85 100% 217 111 YES Mann-Whitney = GT BCKG 0.04| pCi/g
Gross Beta 29 29 100% 9.54 18.4 15 85 85 100% 9.79 24.6 NO Mann-Whitney SAME 0.23( pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 0 79 0% 0 0 N/A ND Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 51 79 65% 0.0624 0.841 YES Mann-Whitney = GT BCKG  0.00| mg/Kg
IRON 10 10 100% 30500 46300 44000 61 61 100% 16500 45400 YES Mann-Whitney =~ GT BCKG  0.05| mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 99 99 100% 3.8 18 NO Mann-Whitney SAME 0.44 [ mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 21 85 25% 0.334 1.13 NO Max < UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 85 85 100% 0.357 0.74 NO Mann-Whitney LT BCKG 0.04| pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 85 85 100% 0.346 0.651 NO Mann-Whitney LT BCKG 0.00| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 0 79 0% 0 0 N/A ND Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 61 61 100% 276 895 NO Mann-Whitney SAME 0.11[ mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 79 79 100% 0.048 2.2 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 0 79 0% 0 0 N/A ND Det < 50% -- | ug/Kg
NICKEL 67 67 100% 143 503 330 80 80 100% 94.8 316 NO Mann-Whitney LT BCKG 0.00| mg/Kg
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Table B.23

Background Comparison-Radium/Strontium Treatment System (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Radium/Strontium Treatment System (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 94 96 98% 0.787 291 NO Mann-Whitney SAME 0.23 [ mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 6 85 7% 0.335 0.682 YES Max > UTL Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 84 85 99% 7.11 14.4 NO Mann-Whitney LT BCKG 0.00| pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 85 85 100% 0.376 0.697 NO Mann-Whitney SAME 0.24| pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 85 85 100% 0.325 0.677 NO Mann-Whitney LT BCKG 0.04| pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 69 79 87% 0.52 21 YES Mann-Whitney =~ GT BCKG  0.00| mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 25 79 32% 0.14 4.6 YES Max > UTL Det < 50% -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 41 90 46% 0.0151 218 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 5 79 6% 1.2 1.9 YES Max > UTL Det < 50% - | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 85 85 100% 0.113 0.228 NO Mann-Whitney SAME 0.15] pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 85 85 100% 0.314 1.12 YES Mann-Whitney =~ GT BCKG 0.00| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 85 85 100% 0.306 1.09 NO Mann-Whitney SAME 0.24| pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 85 85 100% 0.259 0.807 NO Mann-Whitney SAME 0.21| pCil/g
Thorium-234 23 26 88% 0.276 1.56 0.78 83 85 98% 0.333 0.956 NO Mann-Whitney SAME 0.38| pCilg
Toxaphene 1 24 4% 340 340 N/E 0 79 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 0 85 0% 0 0 NO ND Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 85 85 100% 0.315 0.837 NO Mann-Whitney SAME 0.22| pCilg
Uranium-235 66 66 100% 0.014 0.088 0.039 26 26 100% 0.0159 0.0378 NO Mann-Whitney LT BCKG 0.03| pCi/g
Uranium-238 48 48 100% 0.327 0.631 0.65 85 85 100% 0.324 0.825 NO Mann-Whitney SAME 0.34| pCil/g
VANADIUM 11 11 100% 38.9 76.9 77 79 79 100% 30.3 84.9 YES Mann-Whitney GT BCKG  0.01| mg/Kg
ZINC 10 10 100% 37.6 87.2 87 79 79 100% 36.4 151 YES Mann-Whitney GT BCKG 0.00| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
---No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.26
Background Comparison-Southwest Trenches (0-0.5)
LEHR/SCDS Environmental Restoration

Davis, CA
Background Southwest Trenches (0-0.5) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
4,4'-DDE 8 10 80% 0.67 21 N/E 1 6 17% 1.7 1.7 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 1 6 17% 6.4 6.4 N/A N/A Det < 50% -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 1 1 100% 0.457 0.457 NO Max < UTL n<5 -- | pCilg
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 4 6 67% 0.71 1.6 N/A N/A Det < 50% -- | ug/Kg
Americium-241 7 12 58% 0.007 0.047 0.014 1 2 50% 3.22 3.22 YES Max > UTL n<5 -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 1 1 100% 1 1 NO Max < UTL n<5 -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 1 1 100% 8.6 8.6 NO Max < UTL n<5 - | mg/Kg
BARIUM 49 49 100% 107 233 260 1 1 100% 174 174 NO Max < UTL n<5 -- | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 1 1 100% 0.5 0.5 NO Max < UTL n<5 - | mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 1 1 100% 0.291 0.291 NO Max < UTL n<5 -- | pCilg
Bismuth-214 38 38 100% 0.28 0.688 0.54 1 1 100% 0.518 0.518 NO Max < UTL n<5 -- | pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 0 1 0% 0 0 NO ND n<5 -- | pCilg
Cesium-137 31 32 97% 0.013 0.132 0.043 0 1 0% 0 0 NO ND n<5 -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E - - - - - N/A N/A N/A -~ | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 1 1 100% 121 121 NO Max < UTL n<5 -- | mg/Kg
COBALT 10 10 100% 20.4 30.3 31 1 1 100% 23.1 231 NO Max < UTL n<5 -~ | mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 0 1 0% 0 0 NO ND n<5 -- | pCilg
COPPER 28 28 100% 201 63.8 60 1 1 100% 415 41.5 NO Max < UTL n<5 - | mg/Kg
delta-BHC 1 23 4% 24 24 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 6 6 100% 0.64 6.5 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 29 245 8.7 1 1 100% 8.43 8.43 NO Max < UTL n<5 -- | pCilg
Gross Beta 29 29 100% 9.54 18.4 15 2 2 100% 17.6 35 YES Max > UTL n<5 -- | pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 3 6 50% 1 1.3 N/A N/A Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 1 1 100% 0.0798 0.0798 YES Max > UTL n<5 - | mg/Kg
IRON 10 10 100% 30500 46300 44000 1 1 100% 38700 38700 NO Max < UTL n<5 -~ | mg/Kg
LEAD 11 11 100% 7 14.9 9.5 1 1 100% 7.3 7.3 NO Max < UTL n<5 - | mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 0 1 0% 0 0 NO ND n<5 -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 1 1 100% 0.583 0.583 NO Max < UTL n<5 -- | pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 1 1 100% 0.584 0.584 YES Max > UTL n<5 -- | pCilg
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 1 6 17% 0.58 0.58 N/A N/A Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 1 1 100% 648 648 NO Max < UTL n<5 - | mg/Kg
MERCURY 30 30 100% 0.31 5.1 0.99 1 1 100% 0.18 0.18 NO Max < UTL n<5 - | mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 0 6 0% 0 0 N/A ND Det < 50% -- | ug/Kg
NICKEL 67 67 100% 143 503 330 1 1 100% 246 246 NO Max < UTL n<5 -- | mg/Kg

ProjectLEHR\SWRA\Vol I_HHRA\LEHR HHRA Appendix B.xls Page 1 of 2

Attachment G-1, Page 23



Table B.26

Background Comparison-Southwest Trenches (0-0.5)

LEHR/SCDS Environmental Restoration

Davis, CA
Background Southwest Trenches (0-0.5) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 10 10 100% 1.1 106 N/E 1 1 100% 0.777 0.777 N/A N/A n<5 -~ | mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 1 0% 0 0 NO ND n<5 -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 1 1 100% 12.2 12.2 NO Max < UTL n<5 -- | pCilg
Radium-226 36 37 97% 0.26 0.83 0.75 1 1 100% 0.516 0.516 NO Max < UTL n<5 -- | pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 1 1 100% 0.457 0.457 NO Max < UTL n<5 -- | pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 1 1 100% 1.4 1.4 YES Max > UTL n<5 -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 1 0% 0 0 NO ND n<5 -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 1 1 100% 1.43 1.43 YES Max > UTL n<5 -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 1 1 100% 1.1 1.1 NO Max < UTL n<5 -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 1 1 100% 0.166 0.166 NO Max < UTL n<5 -- | pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 1 1 100% 0.531 0.531 NO Max < UTL n<5 -- | pCilg
Thorium-230 49 49 100% 0.264 1.81 0.79 1 1 100% 0.516 0.516 NO Max < UTL n<5 -- | pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 1 1 100% 0.407 0.407 NO Max < UTL n<5 -- | pCilg
Thorium-234 6 8 75% 0.276 1.07 0.78 0 1 0% 0 0 NO ND n<5 - | pCilg
Toxaphene 1 24 4% 340 340 N/E 0 6 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 0 1 0% 0 0 NO ND n<5 -- | pCilg
Uranium-233/234 23 23 100% 0.375 0.606 0.68 1 1 100% 0.486 0.486 NO Max < UTL n<5 -- | pCilg
Uranium-235 29 29 100% 0.0141 0.063 0.039 0 1 0% 0 0 NO ND n<5 -- | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 1 1 100% 0.51 0.51 NO Max < UTL n<5 -- | pCilg
VANADIUM 11 11 100% 38.9 76.9 77 1 1 100% 69.7 69.7 NO Max < UTL n<5 - | mg/Kg
ZINC 10 10 100% 37.6 87.2 87 1 1 100% 73.4 73.4 NO Max < UTL n<5 -- | mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.27
Background Comparison-Southwest Trenches (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Southwest Trenches (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 10 80 13% 1.1 99 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 25 80 31% 0.065 26.8 N/A N/A Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 5 80 6% 3.7 276 N/A N/A Det < 50% -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 66 67 99% 0.31 0.769 NO Mann-Whitney LT BCKG  0.03| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 0 80 0% 0 0 N/A ND Det < 50% -- | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 54 80 68% 0.032 1700 N/A N/A Det < 50% -- | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 5 55 9% 0.0113 3.22 YES Max > UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E - - - - - N/A N/A N/A -- | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 18 67 27% 0.28 1.5 YES Max > UTL Det < 50% -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 67 67 100% 5.2 9.5 NO Mann-Whitney SAME 0.10[ mg/Kg
BARIUM 49 49 100% 107 233 260 67 67 100% 111 286 YES Mann-Whitney =~ GT BCKG  0.03 | mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 67 67 100% 0.27 0.64 NO Mann-Whitney SAME 0.44 [ mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 65 67 97% 0.16 0.761 NO Mann-Whitney SAME 0.12] pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 63 67 94% 0.349 0.622 NO Mann-Whitney SAME 0.27( pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 67 0% 0 0 NO ND Det < 50% -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 31 69 45% 0.1 5.84 YES Max > UTL Det < 50% -- | pCilg
Cesium-137 47 75 63% 0.00532 0.275 0.012 15 69 22% 0.01 1.18 YES Max > UTL Det < 50% -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E 12 12 100% 0.3 8.4 NO Mann-Whitney LT BCKG  0.00| mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 67 67 100% 58 314 NO Mann-Whitney SAME 0.46 | mg/Kg
COBALT 10 10 100% 204 30.3 31 67 67 100% 17.3 26.2 NO Mann-Whitney LT BCKG  0.01| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 6 67 9% 0.004 0.01 YES Max > UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 67 67 100% 24.5 51.5 NO Mann-Whitney SAME 0.41[ mg/Kg
delta-BHC 1 23 4% 24 2.4 N/E 1 80 1% 0.12 0.12 N/A N/A Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 6 80 8% 0.41 70 N/A N/A Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 1 80 1% 6 6 N/A N/A Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 57 80 71% 0.12 1900 N/A N/A Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 24.5 8.7 67 67 100% 0.5 12.5 NO Mann-Whitney SAME 0.27( pCilg
Gross Beta 29 29 100% 9.54 18.4 15 69 69 100% 0.72 35 NO Mann-Whitney SAME 0.23( pCilg
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 9 80 11% 0.87 3.8 N/A N/A Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 38 67 57% 0.0798 1.06 YES Mann-Whitney =~ GT BCKG 0.00| mg/Kg
IRON 10 10 100% 30500 46300 44000 67 67 100% 21000 44200 YES Mann-Whitney =~ GT BCKG  0.01| mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 67 67 100% 4.6 11 NO Mann-Whitney SAME 0.31| mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 16 67 24% 0.12 1.61 YES Max > UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 67 67 100% 0.398 0.76 NO Mann-Whitney SAME 0.21| pCilg
Lead-214 38 38 100% 0.299 0.928 0.58 67 67 100% 0.444 0.78 NO Mann-Whitney SAME 0.05| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 1 80 1% 0.58 0.58 N/A N/A Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 67 67 100% 490 910 NO Mann-Whitney SAME 0.11[ mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 67 67 100% 0.1 6.1 NO Mann-Whitney LT BCKG  0.01| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 1 80 1% 1.1 1.1 N/A N/A Det < 50% -- | ug/Kg
NICKEL 67 67 100% 143 503 330 67 67 100% 86 420 NO Mann-Whitney SAME 0.13| mg/Kg
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Table B.27

Background Comparison-Southwest Trenches (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Southwest Trenches (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 43 66 65% 0.22 485 NO Mann-Whitney LT BCKG  0.01| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 6 53 11% 0.338 0.517 YES Max > UTL Det < 50% -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 64 67 96% 9.85 15.3 NO Mann-Whitney SAME 0.38| pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 80 81 99% 0.04 1.1 NO Mann-Whitney SAME 0.08| pCilg
Radium-228 26 26 100% 0.375 0.778 0.64 52 53 98% 0.383 0.769 NO Mann-Whitney SAME 0.22| pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 17 67 25% 0.58 1.4 YES Max > UTL Det < 50% -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 8 67 12% 0.4 0.75 YES Max > UTL Det < 50% - | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 31 68 46% 0.0498 15.7 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E 9 9 100% 1.3 13 NO Mann-Whitney LT BCKG  0.01| mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E -- -- -- -- -- N/A N/A N/A -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 6 67 9% 0.87 1.4 NO Max < UTL Det < 50% - | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 67 67 100% 0.118 0.243 NO Mann-Whitney SAME 0.32] pCilg
Thorium-228 48 48 100% 0.266 0.66 0.74 53 53 100% 0.336 0.894 YES Mann-Whitney GT BCKG 0.00| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 53 53 100% 0.28 1.12 NO Mann-Whitney LT BCKG 0.00| pCi/g
Thorium-232 49 49 100% 0.216 0.67 0.75 53 53 100% 0.214 0.731 NO Mann-Whitney SAME 0.12] pCi/g
Thorium-234 23 26 88% 0.276 1.56 0.78 38 67 57% 0.06 1.54 NO Mann-Whitney SAME 0.43| pCilg
Toxaphene 1 24 4% 340 340 N/E 0 80 0% 0 0 N/A ND Det < 50% - | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 17 70 24% 0.0015 5.2 YES Max > UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 53 53 100% 0.299 0.562 NO Mann-Whitney LT BCKG 0.00| pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 49 67 73% 0.01 0.136 NO Mann-Whitney LT BCKG 0.02| pCi/g
Uranium-238 48 48 100% 0.327 0.631 0.65 53 53 100% 0.303 0.593 NO Mann-Whitney LT BCKG 0.00| pCi/g
VANADIUM 11 11 100% 38.9 76.9 77 67 67 100% 41 83.9 YES Mann-Whitney =~ GT BCKG  0.00| mg/Kg
ZINC 10 10 100% 37.6 87.2 87 67 67 100% 48.6 150 YES Mann-Whitney GT BCKG 0.01| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
---No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.30
Background Comparison-Western Dog Pens (0-0.5)
LEHR/SCDS Environmental Restoration

Davis, CA
Background Western Dog Pens (0-0.5) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 14 37 38% 0.14 3.8 N/A No UTL Det < 50% -- | ug/Kg
4,4'-DDE 8 10 80% 0.67 21 N/E 19 37 51% 1 211 NO Mann-Whitney SAME 0.05] ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 20 37 54% 0.71 14.5 YES Mann-Whitney =~ GT BCKG  0.02| ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 48 48 100% 0.27 0.62 NO Mann-Whitney LT BCKG 0.00| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 2 38 5% 0.75 11 N/A No UTL Det < 50% -- | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 40 44 91% 0.55 680 N/A No UTL Det < 50% -- | ug/Kg
Americium-241 7 12 58% 0.007 0.047 0.014 -- -- -- -- -- N/A -- N/A -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E 8 9 89% 2 36.5 YES Mann-Whitney GT BCKG  0.00 | mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 7 0% 0 0 N/A ND ND -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 7 7 100% 4.2 8.2 NO Mann-Whitney SAME 0.41[ mg/Kg
BARIUM 49 49 100% 107 233 260 7 7 100% 89.6 168 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 6 7 86% 0.31 0.48 NO Mann-Whitney SAME 0.47 [ mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 47 48 98% 0.08 0.573 NO Mann-Whitney SAME 0.30| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 47 48 98% 0.296 0.73 NO Mann-Whitney SAME 0.09( pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 0 7 0% 0 0 N/A ND ND -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 7 39 18% 0.77 11.3 YES Max > UTL Det < 50% -- | pCilg
Cesium-137 31 32 97% 0.013 0.132 0.043 26 48 54% 0.001 0.096 NO Mann-Whitney LT BCKG 0.00| pCi/g
CHLORIDE 11 11 100% 0.88 130 N/E 2 2 100% 1.2 7.2 N/A No UTL n<5 - | mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 14 14 100% 72 212 NO Mann-Whitney SAME 0.42| mg/Kg
COBALT 10 10 100% 20.4 30.3 31 7 7 100% 11.7 22.5 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 6 48 13% 0.006 0.028 YES Max > UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 7 7 100% 18 39.8 NO Mann-Whitney LT BCKG  0.03| mg/Kg
delta-BHC 1 23 4% 24 24 N/E 1 37 3% 1.4 1.4 N/A No UTL Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 1 37 3% 1.3 1.3 N/A No UTL Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 1 37 3% 1.1 1.1 N/A No UTL Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 40 44 91% 0.39 849 N/A No UTL Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 245 8.7 38 39 97% 1 16.5 YES Mann-Whitney = GT BCKG 0.03| pCi/g
Gross Beta 29 29 100% 9.54 18.4 15 38 38 100% 9.8 22.3 YES Mann-Whitney = GT BCKG 0.01| pCi/g
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 8 37 22% 0.65 13.4 N/A No UTL Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 18 39 46% 0.049 1.02 YES Max > UTL Det < 50% - | mg/Kg
IRON 10 10 100% 30500 46300 44000 7 7 100% 21000 41700 NO Mann-Whitney SAME 0.08| mg/Kg
LEAD 11 11 100% 7 14.9 9.5 7 7 100% 4.1 10.8 NO Mann-Whitney SAME 0.41[ mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 20 48 42% 0.2 3.3 YES Max > UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 48 48 100% 0.317 0.744 NO Mann-Whitney LT BCKG 0.00| pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 48 48 100% 0.327 0.657 NO Mann-Whitney SAME 0.21| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 1 37 3% 1.8 1.8 N/A No UTL Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 7 7 100% 512 882 NO Mann-Whitney SAME 0.25[ mg/Kg
MERCURY 30 30 100% 0.31 5.1 0.99 36 39 92% 0.1 3.7 NO Mann-Whitney LT BCKG  0.01| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 0 38 0% 0 0 N/A ND ND -- | ug/Kg
NICKEL 67 67 100% 143 503 330 7 7 100% 109 318 NO Mann-Whitney LT BCKG 0.01| mg/Kg
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Table B.30

Background Comparison-Western Dog Pens (0-0.5)

LEHR/SCDS Environmental Restoration

Davis, CA
Background Western Dog Pens (0-0.5) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 10 10 100% 1.1 106 N/E 38 38 100% 0.21 34 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 -- -- -- -- -- N/A -- N/A -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 48 48 100% 7.62 134 NO Mann-Whitney SAME 0.12] pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 52 56 93% 0.11 1.08 NO Mann-Whitney LT BCKG 0.03| pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 -- -- -- -- -- N/A -- N/A -- | pCilg
SELENIUM 10 11 91% 0.23 1.4 1.2 0 7 0% 0 0 N/A ND ND -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 0 7 0% 0 0 N/A ND ND -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 11 48 23% 0.05 5.66 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E 2 2 100% 12 12 N/A No UTL n<5 -- | mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E 2 2 100% 6 8.8 N/A No UTL n<5 -- | mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 0 7 0% 0 0 N/A ND ND -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 48 48 100% 0.112 0.272 NO Mann-Whitney LT BCKG  0.00| pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 -- -- -- -- -- N/A -- N/A -- | pCilg
Thorium-230 49 49 100% 0.264 1.81 0.79 -- -- -- -- -- N/A -- N/A -- | pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 -- -- -- -- -- N/A -- N/A -- | pCilg
Thorium-234 6 8 75% 0.276 1.07 0.78 30 48 63% 0.312 1.28 NO Mann-Whitney SAME 0.23| pCilg
Toxaphene 1 24 4% 340 340 N/E 0 38 0% 0 0 N/A ND ND -- | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 2 7 29% 0.0105 0.012 NO Max < UTL Det < 50% -- | pCilg
Uranium-233/234 23 23 100% 0.375 0.606 0.68 -- -- -- -- -- N/A -- N/A -- | pCilg
Uranium-235 29 29 100% 0.0141 0.063 0.039 11 48 23% 0.01 0.232 YES Max > UTL Det < 50% -- | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 14 32 44% 0.312 1.28 YES Max > UTL Det < 50% -- | pCilg
VANADIUM 11 11 100% 38.9 76.9 77 7 7 100% 34.7 63.1 NO Mann-Whitney SAME 0.48| mg/Kg
ZINC 10 10 100% 37.6 87.2 87 7 7 100% 45.9 130 NO Mann-Whitney SAME 0.16| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Table B.31
Background Comparison-Western Dog Pens (0-10)
LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Western Dog Pens (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
4,4'-DDD 12 23 52% 0.38 5.2 N/E 28 166 17% 0.11 14.9 N/A No UTL Det < 50% -- | ug/Kg
4,4'-DDE 8 22 36% 0.67 21 N/E 62 166 37% 0.33 211 N/A No UTL Det < 50% -- | ug/Kg
4,4'-DDT 14 22 64% 0.33 10 N/E 63 166 38% 0.22 14.5 N/A No UTL Det < 50% -- | ug/Kg
Actinium-228 36 36 100% 0.31 0.778 0.64 167 173 97% 0.0814 0.781 NO Mann-Whitney LT BCKG  0.00| pCi/g
alpha-BHC 2 23 9% 0.27 0.27 N/E 3 166 2% 0.37 11 N/A No UTL Det < 50% -- | ug/Kg
alpha-Chlordane 4 23 17% 0.48 4 N/E 150 214 70% 0.4 1210 N/A No UTL Det < 50% -- | ug/Kg
Americium-241 7 24 29% 0.007 0.047 0.014 2 5 40% 0.00585 0.00884 NO Max < UTL Det < 50% -- | pCilg
Ammonia as Nitrogen (N) 8 10 80% 0.21 3.8 N/E 29 34 85% 0.61 36.5 YES Mann-Whitney GT BCKG  0.00| mg/Kg
ANTIMONY 1 30 3% 0.37 0.37 1.4 0 32 0% 0 0 N/A ND ND -- | mg/Kg
ARSENIC 11 11 100% 6.4 8.6 9.6 34 34 100% 4.2 8.8 NO Mann-Whitney SAME 0.16 [ mg/Kg
BARIUM 49 49 100% 107 233 260 34 34 100% 75.6 219 NO Mann-Whitney SAME 0.34| mg/Kg
Beryllium 48 48 100% 0.27 0.88 0.72 33 34 97% 0.23 0.55 NO Mann-Whitney SAME 0.45[ mg/Kg
Bismuth-212 26 26 100% 0.263 0.656 0.43 161 173 93% 0.0456 0.71 NO Mann-Whitney SAME 0.31| pCi/g
Bismuth-214 38 38 100% 0.28 0.688 0.54 173 174 99% 0.114 1.09 NO Mann-Whitney SAME 0.35( pCilg
CADMIUM 16 30 53% 0.07 0.42 0.51 5 34 15% 0.322 0.378 NO Max < UTL Det < 50% -- | mg/Kg
Carbon-14 5 29 17% 0.4 51.2 0.13 21 165 13% 0.3 11.3 YES Max > UTL Det < 50% -- | pCilg
Cesium-137 47 75 63% 0.00532 0.275 0.012 67 173 39% 0.001 0.115 YES Max > UTL Det < 50% -- | pCilg
CHLORIDE 11 11 100% 0.88 130 N/E 12 14 86% 0.57 13 NO Mann-Whitney LT BCKG  0.04| mg/Kg
CHROMIUM 68 68 100% 68.8 306 181 58 58 100% 72 273 NO Mann-Whitney LT BCKG  0.03| mg/Kg
COBALT 10 10 100% 20.4 30.3 31 34 34 100% 11.7 26.2 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Cobalt-60 6 37 16% 0.002 0.0265 0.006 16 173 9% 0.001 0.028 YES Max > UTL Det < 50% -- | pCilg
COPPER 28 28 100% 20.1 63.8 60 34 34 100% 18 46.8 NO Mann-Whitney SAME 0.36 [ mg/Kg
delta-BHC 1 23 4% 24 24 N/E 1 166 1% 1.4 1.4 N/A No UTL Det < 50% -- | ug/Kg
DIELDRIN 3 23 13% 0.05 0.51 N/E 8 166 5% 0.28 3.7 N/A No UTL Det < 50% -- | ug/Kg
ENDRIN 1 23 4% 1.2 1.2 N/E 1 166 1% 1.1 1.1 N/A No UTL Det < 50% -- | ug/Kg
gamma-Chlordane 4 23 17% 0.41 3.6 N/E 150 214 70% 0.3 976 N/A No UTL Det < 50% -- | ug/Kg
Gross Alpha 30 30 100% 2.9 245 8.7 154 165 93% 1 16.5 NO Mann-Whitney SAME 0.15( pCilg
Gross Beta 29 29 100% 9.54 18.4 15 163 164 99% 6.43 223 YES Mann-Whitney = GT BCKG 0.05| pCi/g
Heptachlor epoxide 1 23 4% 0.43 0.43 N/E 18 166 11% 0.65 13.4 N/A No UTL Det < 50% - | ug/Kg
Hexavalent Chromium 24 43 56% 0.0167 0.25 0.054 86 208 41% 0.034 117 YES Max > UTL Det < 50% -- | mg/Kg
IRON 10 10 100% 30500 46300 44000 34 34 100% 21000 46600 YES Mann-Whitney =~ GT BCKG  0.04 | mg/Kg
LEAD 29 29 100% 4.8 14.9 9.5 34 34 100% 4.1 10.8 NO Mann-Whitney SAME 0.38| mg/Kg
Lead-210 6 26 23% 0.703 2.49 1.6 54 173 31% 0.17 4.96 YES Max > UTL Det < 50% -- | pCilg
Lead-212 37 37 100% 0.298 0.997 0.7 171 172 99% 0.185 0.75 NO Mann-Whitney LT BCKG 0.00| pCi/g
Lead-214 38 38 100% 0.299 0.928 0.58 172 172 100% 0.165 1.41 NO Mann-Whitney SAME 0.34| pCi/g
Lindane (gamma-BHC) 3 23 13% 0.28 0.56 N/E 2 166 1% 1 1.8 N/A No UTL Det < 50% -- | ug/Kg
Manganese 10 10 100% 527 744 750 34 34 100% 426 1010 NO Mann-Whitney SAME 0.26 | mg/Kg
MERCURY 67 68 99% 0.14 5.1 0.63 177 197 90% 0.05 5.1 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Methoxychlor 1 23 4% 21 21 N/E 3 166 2% 24 3.3 N/A No UTL Det < 50% -- | ug/Kg
NICKEL 67 67 100% 143 503 330 34 34 100% 109 318 NO Mann-Whitney LT BCKG 0.00| mg/Kg
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Table B.31

Background Comparison-Western Dog Pens (0-10)

LEHR/SCDS Environmental Restoration

Davis, CA
Background (0-10) Western Dog Pens (0-10) Mann-
Number of  Total Minimum Maximum Number of  Total Minimum Maximum | Greater than Whitney

Constituent Detects Count Det % Detect Detect UTL Detects Count Det % Detect Detect | Background? Rationale Result p | Units
Nitrate as Nitrogen (N) 28 28 100% 0.41 106 N/E 162 166 98% 0.11 85 NO Mann-Whitney LT BCKG  0.00| mg/Kg
Plutonium-241 2 24 8% 0.4 0.4 0.5 0 5 0% 0 0 N/A ND ND -- | pCilg
Potassium-40 37 37 100% 8.3 15.4 14 173 173 100% 0.944 15.3 NO Mann-Whitney SAME 0.19| pCi/g
Radium-226 36 37 97% 0.26 0.83 0.75 202 215 94% 0.11 5.11 NO Mann-Whitney LT BCKG 0.01| pCi/g
Radium-228 26 26 100% 0.375 0.778 0.64 5 5 100% 0.472 0.513 NO Mann-Whitney SAME 0.07| pCi/g
SELENIUM 10 11 91% 0.23 1.4 1.2 12 34 35% 0.46 1.84 YES Max > UTL Det < 50% -- | mg/Kg
SILVER 1 30 3% 0.26 0.26 0.55 2 34 6% 0.097 0.1 NO Max < UTL Det < 50% -- | mg/Kg
Strontium-90 18 38 47% 0.0166 0.41 0.056 41 206 20% 0.02 5.66 YES Max > UTL Det < 50% -- | pCilg
SULFATE 10 10 100% 2.6 130 N/E 14 14 100% 3.8 97 NO Mann-Whitney SAME 0.21| mg/Kg
SULFIDE 7 10 70% 0.55 18 N/E 11 14 79% 1.9 16 YES Mann-Whitney =~ GT BCKG  0.03| mg/Kg
THALLIUM 6 30 20% 0.68 1.8 1.6 3 34 9% 2.48 4.34 YES Max > UTL Det < 50% -- | mg/Kg
Thallium-208 38 38 100% 0.095 0.306 0.22 172 172 100% 0.0335 0.272 NO Mann-Whitney LT BCKG  0.00| pCi/g
Thorium-228 48 48 100% 0.266 0.66 0.74 5 5 100% 0.555 1.02 YES Mann-Whitney ~GT BCKG 0.01| pCi/g
Thorium-230 49 49 100% 0.264 1.81 0.79 5 5 100% 0.518 0.821 NO Mann-Whitney SAME 0.31| pCilg
Thorium-232 49 49 100% 0.216 0.67 0.75 5 5 100% 0.442 0.559 NO Mann-Whitney SAME 0.43| pCilg
Thorium-234 23 26 88% 0.276 1.56 0.78 94 174 54% 0.312 1.67 NO Mann-Whitney SAME 0.36| pCilg
Toxaphene 1 24 4% 340 340 N/E 0 166 0% 0 0 N/A ND ND -- | ug/Kg
TRITIUM 4 30 13% 0.0045 0.012 1.2 10 34 29% 0.0045 0.033 NO Max < UTL Det < 50% -- | pCilg
Uranium-233/234 48 48 100% 0.355 0.625 0.68 5 6 83% 0.416 0.536 NO Mann-Whitney SAME 0.08| pCi/g
Uranium-235 66 66 100% 0.014 0.088 0.039 30 172 17% 0.01 0.317 YES Max > UTL Det < 50% -- | pCilg
Uranium-238 48 48 100% 0.327 0.631 0.65 56 137 41% 0.312 1.67 YES Max > UTL Det < 50% -- | pCilg
VANADIUM 11 11 100% 38.9 76.9 77 34 34 100% 34.7 77.5 YES Mann-Whitney GT BCKG  0.04| mg/Kg
ZINC 10 10 100% 37.6 87.2 87 34 34 100% 42.8 130 YES Mann-Whitney GT BCKG 0.02| mg/Kg
UTL - Upper tolerance limit, the 80 percent lower confidence limit of the 95th percentile.
-- - No Data
N/E - Not Established
N/A - Not applicable due to insufficient data
ND - Not Detected
GT BCKG - Greater than background
LT BCKG - Less than background
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Attachment G-2
RESRAD Input Parameters
Outdoor Researcher
LEHR/SCDS Environmental Restoration

Receptor Outdoor Researcher
Pathways Selected External
Inhalation
Soil Ingestion
Radon
Parameter Value Source
Transport Parameters Chemical-specific Default
Average time since material placement Calculated based on information from the RI (MWH 2003b)
DOE Disposal Box 32 years
DSS's and Dry Wells 39 years
Eastern Dog Pens 32 years
Eastern Trenches 42 years
Landfill No.1 53 years
Landfill No. 2 42 years
Landfill No. 3 38 years
Radium/Strontium Treatment System 27 years
Southern Trenches 42 years
Southwest Trenches 39 years
Waste Burial Holes 38 years
Western Dog Pens 32 years
Calculation Times 1, 3, 10, 30, 100, 300, 1000 years ~ Default
Area of Contaminated Zone Site-specific Information
DOE Disposal Box 121 m®
DSS No. 1 16.4 m*
DSS No. 3 164 m
DSS No. 4 95 m*
DSS No. 5 12.4 m?
DSS No. 6 37 m’?
DSS No. 7 37m’
Eastern Dog Pens 3237 m®
Eastern Trenches 2023 m®
Landfill No. 1 7689 m*
Landfill No. 2 8498 m”
Landfill No. 3 4451 m’*
Non-OU Areas 64750 m?
Radium/Strontium Treatment System Area 688 m”
Southern Trenches 647 m®
Southwest Trenches 2428 m*
Waste Burial Holes 809 m*
Western Dog Pens 11736 m*
Thickness of Contaminated Zone 0.15 or 3 meters
Length Parallel to Aquifer Flow 28 m Based on site maps
DOE Disposal Box 13m
DSS No. 1 5m
DSS No. 3 15m
DSS No. 4 12m
DSS No. 5 3m
DSS No. 6 8 m
DSS No. 7 9m
Eastern Dog Pens 61 m
Eastern Trenches 27m
Landfill No. 1 116 m
Landfill No. 2 84 m
Landfill No. 3 68 m
Non-OU Areas 300 m
Radium/Strontium Treatment System Area 53m
Southern Trenches 8m
Southwest Trenches 55m
Waste Burial Holes 8m
Western Dog Pens 68 m
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Attachment G-2

RESRAD Input Parameters
Outdoor Researcher
LEHR/SCDS Environmental Restoration

Receptor Outdoor Researcher
Pathways Selected External
Inhalation
Soil Ingestion
Radon

Parameter Value Source

Cover Depth 0Om WA, 1997 (RBAS)

Density of Contaminated Zone 1.78 g/cm3 MWH 2003b (RI)
Contaminated Zone Erosion Rate 0.001 m/yr Default

Contaminated Zone Total Porosity 0.47 viv MWH 2003b (RI)
Contaminated Zone Field Capacity 0.2 Default

Contaminated Zone Hydraulic Conductivity 0.018 m/yr WA 1997 (RBAS)
Contaminated Zone b Parameter 7.12 WA 1997 (RBAS)
Humidity in Air 8.4 g/m3 ANL, 2001a. Appendix L. Figure L.1
Evapotranspiration Coefficient 0 WA 1997 (RBAS)

Wind Speed 3.2 m/s www.wrcc.edu
Precipitation 0.418 m/yr WA 1997 (RBAS)
Irrigation 0 m/yr WA 1997 (RBAS)

Runoff Coefficient 0.4 ANL, 2001a. Appendix E. Table E.1
Watershed Area for Nearby Stream or Pond le+21 m2 WA 1997 (RBAS)
Accuracy for water/soil computations 0.001 Default

Density of Saturated Zone 1.78 g/em3 MWH 2003b (RI)

Saturated Zone Total Porosity 0.25 v/iv MWH 2003b (RI)

Saturated Zone Effective Porosity 0.2 Default

Saturated Zone Field Capacity 0.2 Default

Saturated Zone Hydraulic Conductivity 333 m/yr MWH 2003b (RI)

Saturated Zone Hydraulic Gradient 0.001 MWH 2003b (RI)

Saturated Zone b Parameter 7.75 WA 1997 (RBAS)

Water Table Drop Rate 0.001 m/yr Default

Well Pump Intake Rate 10 m below the water table Default

Well Pumping Rate 250 m3/yr Default

Unsaturated Zone 1 Thickness 9m MWH 2003b (RI)
Unsaturated Zone Density 1.78 g/em3 MWH 2003b (RI)
Unsaturated Zone Total Porosity 0.47 viv MWH 2003b (RI)
Unsaturated Zone Effective Porosity 0.08 v/v WA 1997 (RBAS)
Unsaturated Zone Field Capacity 0.2 Default

Unsaturated Zone Hydraulic Conductivity 0.018 m/yr WA 1997 (RBAS)
Unsaturated Zone b Parameter 7.12 WA 1997 (RBAS)
Inhalation Rate 7300 m3/yr USEPA, 2001

Mass Loading for Inhalation 1.43e-6 g/m3 WA 1997 (RBAS)
Exposure Duration 25 yrs USEPA, 2001

Indoor Dust Infiltration Rate 0.4 Default

External Gamma Shielding Factor 0.21 ANL, 2001b. Attachment C.
Indoor Time Fraction 0

Outdoor Time Fraction 0.205 Based on 8 hour workday, 225 days/yr
Shape of Contaminated Zone Circular Default

Soil Ingestion 18.25 g/yr USEPA, 2001

Household Water 0 Assumption that no water is pumped from site
Depth of Soil Mixing Layer 0.15m Default

Household Water 0 Assumption that no water is pumped from site
Radon Cover Total Porosity 0.39 Assumption from Weiss porosity
Radon Cover Volumetric Water Content 0.05 Default

Cover Radon Diffusion Coefficient 0.000002 m2/s Default

Bldg Foundation Thickness 0.15m Default

Bldg Foundation Density 2.4 g/m3 Default

Bldg Foundation Total Porosity 0.1 Default

Bldg Foundation Volumetric Water Content 0.03 Default

Bldg Foundation Radon Diffusion Coefficient 0.0000003 m2/s Default

Contaminated Radon Diffusion Coefficient 0.000002 m2/s Default

Radon Vertical Dimension of Mixing 2m Default

Building Air Exchange Rate 0.8333 1/hr Assumes 10 ft ceiling
Building Room Height 3m Assumes 10 ft ceiling
Building Indoor Area Factor Calculated Default

Foundation Depth bgs Calculated Default

Rn-222 Emanation Coefficient 0.25 Default

Rn-220 Emanation Coefficient 0.15 Default
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Attachment G-2
RESRAD Input Parameters
Resident Adult
LEHR/SCDS Environmental Restoration

Receptor Resident Adult
Pathways Selected External
Inhalation

Soil Ingestion
Plant Ingestion

Radon
Parameter Value Source
Transport Parameters Chemical-specific Default
Average time since material placement Calculated based on information from the RI (MWH 2003b)
DOE Disposal Box 32 years
DSS's and Dry Wells 39 years
Eastern Dog Pens 32 years
Eastern Trenches 42 years
Landfill No.1 53 years
Landfill No. 2 42 years
Landfill No. 3 38 years
Radium/Strontium Treatment System 27 years
Southern Trenches 42 years
Southwest Trenches 39 years
Waste Burial Holes 38 years
Western Dog Pens 32 years
Calculation Times 1,3, 10, 30, 100, 300, 1000 years ~ Default
Area of Contaminated Zone Site-specific Information
DOE Disposal Box 121 m*
DSS No. 1 16.4 m*
DSS No. 3 164 m’
DSS No. 4 95 m*
DSS No. 5 12.4 m’
DSS No. 6 37 m?
DSS No. 7 37 m’?
Eastern Dog Pens 3237 m®
Eastern Trenches 2023 m*
Landfill No. 1 7689 m’
Landfill No. 2 8498 m*
Landfill No. 3 4451 m’
Non-OU Areas 64750 m’
Radium/Strontium Treatment System Area 688 m”
Southern Trenches 647 m’
Southwest Trenches 2428 m®
Waste Burial Holes 809 m*
Western Dog Pens 11736 m*
Thickness of Contaminated Zone 3 meters
Length Parallel to Aquifer Flow 28 m Based on site maps
DOE Disposal Box 13m
DSS No. 1 5m
DSS No. 3 I5m
DSS No. 4 12m
DSS No. 5 3m
DSS No. 6 8 m
DSS No. 7 9m
Eastern Dog Pens 61 m
Eastern Trenches 27 m
Landfill No. 1 116 m
Landfill No. 2 84 m
Landfill No. 3 68 m
Non-OU Areas 300 m
Radium/Strontium Treatment System Area 53m
Southern Trenches 8m
Southwest Trenches 55m
Waste Burial Holes 8m
Western Dog Pens 68 m
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Attachment G-2

RESRAD Input Parameters

Resident Adult
LEHR/SCDS Environmental Restoration
Receptor Resident Adult
Pathways Selected External
Inhalation
Soil Ingestion
Plant Ingestion
Radon

Parameter Value Source
Cover Depth 0Om WA 1997 (RBAS)
Density of Contaminated Zone 1.78 g/em3 MWH 2003b (RI)
Contaminated Zone Erosion Rate 0.001 m/yr Default
Contaminated Zone Total Porosity 0.47 v/v MWH 2003b (RI)
Contaminated Zone Field Capacity 0.2 Default
Contaminated Zone Hydraulic Conductivity 0.018 m/yr WA 1997 (RBAS)
Contaminated Zone b Parameter 7.12 WA 1997 (RBAS)
Humidity in Air 8.4 g/m3 ANL, 2001a. Appendix L. Figure L.1
Evapotranspiration Coefficient 0 WA 1997 (RBAS)
Wind Speed 3.2 m/s www.wrce.edu
Precipitation 0.418 m/yr WA 1997 (RBAS)
Irrigation 0 m/yr WA 1997 (RBAS)
Runoff Coefficient 0.4 ANL, 2001a. Appendix E. Table E.1
Watershed Area for Nearby Stream or Pond let21 m2 WA 1997 (RBAS)
Accuracy for water/soil computations 0.001 Default
Density of Saturated Zone 1.78 g/em3 MWH 2003b (RI)
Saturated Zone Total Porosity 0.25 v/iv MWH 2003b (RI)
Saturated Zone Effective Porosity 0.2 Default
Saturated Zone Field Capacity 0.2 Default
Saturated Zone Hydraulic Conductivity 333 m/yr MWH 2003b (RI)
Saturated Zone Hydraulic Gradient 0.001 MWH 2003b (RI)
Saturated Zone b Parameter 7.75 WA 1997 (RBAS)
Water Table Drop Rate 0.001 m/yr Default
Well Pump Intake Rate 10 m below the water table Default
Well Pumping Rate 250 m3/yr Default
Unsaturated Zone 1 Thickness 9m MWH 2003b (RI)
Unsaturated Zone Density 1.78 g/em3 MWH 2003b (RI)
Unsaturated Zone Total Porosity 0.47 v/v MWH 2003b (RI)
Unsaturated Zone Effective Porosity 0.08 v/v WA 1997 (RBAS)
Unsaturated Zone Field Capacity 0.2 Default
Unsaturated Zone Hydraulic Conductivity 0.018 m/yr WA 1997 (RBAS)
Unsaturated Zone b Parameter 7.12 WA 1997 (RBAS)
Inhalation Rate 7300 m3/yr USEPA, 2001
Mass Loading for Inhalation 1.43e-6 g/m3 WA 1997 (RBAS)
Exposure Duration 30 yrs USEPA, 2001
Indoor Dust Infiltration Rate 0.4 Default
External Gamma Shielding Factor 0.21 ANL, 2001b. Attachment C.
Indoor Time Fraction 0.642 WA 1997 (RBAS)
Outdoor Time Fraction 0.317 WA 1997 (RBAS)
Shape of Contaminated Zone Circular Default
Fruit, non-leafy vegetable and grain consumption 5.1 kg/yr USEPA, 1997
Leafy vegetable consumption 5.1 kg/yr USEPA, 1997
Soil Ingestion 36.5 g/yr USEPA, 2001
Contaminated Fraction - Household water 0 Default
Contaminated Fraction - Irrigation water 1 Default
Contaminated Fraction - Plant food -1 Default
Mass Loading of Foliar Deposition 0.0001 g/m3 Default
Depth of Soil Mixing Layer 0.15m Default
Depth of Roots 0.9m Default
Fractional Usage - Household Water 0 Default
Fractional Usage - Irrigation Water 1 Default
Plant Factors Default
Radon Cover Total Porosity 0.39 Assumption from Weiss porosity
Radon Cover Volumetric Water Content 0.05 Default
Cover Radon Diffusion Coefficient 0.000002 m2/s Default
Bldg Foundation Thickness 0.15m Default
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Attachment G-2
RESRAD Input Parameters
Resident Adult
LEHR/SCDS Environmental Restoration

Receptor Resident Adult
Pathways Selected External
Inhalation

Soil Ingestion
Plant Ingestion

Radon
Parameter Value Source
Bldg Foundation Density 2.4 g/m3 Default
Bldg Foundation Total Porosity 0.1 Default
Bldg Foundation Volumetric Water Content 0.03 Default
Bldg Foundation Radon Diffusion Coefficient 0.0000003 m2/s Default
Contaminated Radon Diffusion Coefficient 0.000002 m2/s Default
Radon Vertical Dimension of Mixing 2m Default
Building Air Exchange Rate 0..5 1/hr Default
Building Room Height 2.5m Default
Building Indoor Area Factor Calculated Default
Foundation Depth bgs Calculated Default
Rn-222 Emanation Coefficient 0.25 Default
Rn-220 Emanation Coefficient 0.15 Default
Storage Times Before Use Data food storage Default
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