s ——

i

7 3 7240 00222 1546

South Valley and Ridge Area

Non-Ordnance and Explosives Remediation Report
Tourtelot Cleanup Project
- Benicia, California

N
N
N
(@
[«
LN

March

]

Lead Agency:

California Environmental Protection Agency

Department of Toxic Substances Control
Sacramento, California

Prepared By:
Northgate Environmental Management, Inc. 7\ t h t
3629 Grand Avenue n o r g a e
Oakland, California 94610 environmental management, inc.
and

Exponent  T,'X5n s
1970 Broadway H_J 'PU 1C11L
Oakland, CA 94612




FOR REFERENCE

e Do Not Take From This Room

r ", northgate S e - :
\_7 gt n Eponent

M A BENICIA PUBLIC LIBRARY
March 22, 2004 150 EAST L STREET

BENICIA, CA 94510-3281

(707) 746-4343

Rizgar Ghazi -
Office of Military Facilities —
Department of Toxic Substances Control
8800 Cal Center Drive
Sacramento, CA 95826
Subject: South Valley and Ridge Area Non-OE Remediation Report,

Tourtelot Cleanup Project, Benicia, California
Dear Mr.Ghazi:

Enclosed are three copies of the South Valley and Ridge Area Non-OE Remediatior: Repaon, "
prepared by Northgate Environmental Management, Inc (“Northgate”) and Exponent. This

report has been prepared on behalf of Pacifi

South Valley and Ridge Area of the Tourtelot Project Site. The remediation work has been
performed in substantial conformance with the requirements of the Remedial Action Plan
(Earth Tech, 2002a) and the Final Non-Ordnance and Explosives Remedial Design
Document (Northgate, 2002).

If you have any questions regarding the enclosed report, please contact the undersighed.

Sincerely,
g 7 Z 4
Ak 7yl il
OZ( d o/ /
Deni Chambers, C.Hg., C.E.G. Renee Kalmes, C.1.H.
Principali Managing Scientist
Northgate Environmental Management, Inc. Exponent

Ted Splitter, P.E.
Project Coordinator
Northgate Environmental Management, Inc.

Enclosure

cc: Distribution List

3629 Grand Ave., Oakland, CA 94610 telephone. 510.839.

588 fax 510.839.4350

0
Other office in San Rafael, California 415 492-0310 fax 415 492-0542




DISTRIBUTION LIST

Rizgar Ghazi, DTSC (2 copies)
Brian Davis, DTSC (with Appendix D bound separately)

John Esparza, USACE

Scott Goldie, Pacific Bay Homes

Margaret Dollbaum, Folger Levin & Kahn LLP




South Valley and Ridge Area

Non-Ordnance and Explosives Remediation Report
Tourtelot Cleanup Project
Benicia, California

March 22, 2004

Lead Agency:

California Environmental Protection Agency

Department of Toxic Substances Control
Sacramento, California

Prepared By:
Northgate Environmental Management, Inc. ™\ t h
J 3628 %rand Avenue ‘v" ngr - = -g a—te
Oakland, California 94610 environmental management, inc.
and

Exponent T, VX~
1970 Broadway 1)
Oakland, CA 94612




TABLES

. 2-1 South Valley Remediation Area - Flare Site 1 |
2.4a South Valley Remediation Area - Flare Site 1: Metals Analytical Results
2-1b South Valley Remediation Area - Flare Site 1: Perchlorate Analytical Results
2.1c South Valley Remediation Area - Flare Site 1: Dioxin and Furan Analytical Results

2-2 South Valley Remediation Area - Demolition Site 1
2.2a South Valley Remediation Area - Demolition Site 1: Metals Analytical Results
2.2b South Valley Remediation Area - Demolition Site 1: Perchlorate Analytical Results
2.2¢ South Valley Remediation Area - Demolition Site 1: PAH Analytical Results
2.2d South Valley Remediation Area - Demolition Site 1: Explosives Analytical Results

2.2e¢ South Valley Remediation Area - Demolition Site 1; Dioxin and Furan Analytical
Results

2-3 South Valley Remediation Area - Demolition Site 3
2.3a South Valley Remediation Area - Demolition Site 3: Metals Analytical Results
2.3p South Valley Remediation Area - Demolition Site 3: Perchlorate Analytical Results

2-3¢ South Valley Remediation Area - Demolition Si
Results

2-4 South Valley - Flare Site 3
2-4a South Valley - Flare Site 3: Metals Analytical Results
2-4b South Valley - Flare Site 3. Perchlorate Analytical Results
- ou alley - i foxi i

2-5 Ridge Area - Flare Site 2
2-5a Ridge Area - Flare Site 2: Metals Analytical Results
2-5b Ridge Area - Flare Site 2: Perchlorate Analytical Results
2-5f Ridge Area - Flare Site 2: Dioxin and Furan Analytical Results

2-6 Ridge Area — Stockpile Footprint Samples
2-6a Ridge Area — Remediation Stockpile Footprint Samples: Metals Analytical Results

2-6b Ridge Area — Remediation Stockpile Footprint Samples: TEPH and Perchlorate
Analytical Resuits

-6¢c Ridge Area — Remediation Stockpile Footprint Samples: PAH Analytical Results

2-6d Ridge Area — Remediation Stockpile Footprint Samples: Dioxin and Furan Analytical
Results

2-6e Ridge Area — Remediation Stockpile Footprint Samples: Pesticide Analytical Results

™\
/

South Valley and Ridge Area Non-OE Remediation Report i March 22, 2004
Tourtelot Cleanup Project, Benicia, California




‘ ACRONYMS AND ABBREVIATIONS
1.0 INTRODUCTION AND BACKGROUND

INTRODUCTION
DESCRIPTION OF SOUTH VALLEY AREAS
2.1 Fiare Site 1
2.2 Flare Site 3 -
2.3 Demolition Site 1
2.4 Demolition Site 3

1.
1

3.1 Flare Site 2
3.2 Former Remediation Stockpiles

TABLE OF CONTENTS

1
2
1
1
1
1.
1.3 DESCRIPTION OF RIDGE AREAS
1
1
4
5
6

1. FUTURE LAND USE

1. REMEDIAL GOALS AND ACTIONS

1. ORDNANCE AND EXPLOSIVES (OE) REMEDIAL ACTIVITIES
2.0 REMEDIATION ACTIVITIES

2.1 SOUTH VALLEY

211 Flare Site 1
Excavation and Stockpiling

2.1.1.1

2.1.1.2 Confirmation Sampling '

2.1.1.3 Summary of Flare Site 1 Confirmation Sampling Analytical Results
Demolition Site 1

2.1 Investigation Sampling

2.2 Summary of Demolition Site 1 Investigation Analytical Results

2.3 Excavation & Stockpiling

.2.4 Confirmation Sampling

2.5 Summary of Demolition Site 1 Analytical Results

ition Site 3

2.1.3.1 Investigation Sampling
2.1.3.2 Excavation & Stockpiling
2.1.3.3 Confirmation Sampling
2.1.3.4 Summary of Demolition Site 3 Analytical Results
214 Flare Site 3
2.1.4.1 Investigation Sampling
2.1.4.2 Summary of Flare Site 3 Investigation Sampling Analytical Results
2143 Confirmation Samnllng
2.1.44 Summary of Flare Site 3 Confirmation Sampling Analytical Results
R

22 IDGE AREA
2.2.1 Flare Site 2

2.2.1.1 Investigation Sampling
2:2.1.2 Summary of Flare Site 2 Investigation Analytical Results
2.2.1.3 Excavation & Stockpiling

2.2.1.4 Confirmation Sampling
2.2.2 Remediation Stockpiie Footprinis
2.2.21 Confirmation Sampling

2.2.22 Summary of Remediation Stockpile Footprints Confirmation Sampling

Analytical Results

[ AT T QY
OO WOWWOXNSNN O OERWOWWWNNRNN 2 a2 K

[ N N T e N
[ N N N [ N

S
2 N

4

- [ I QU G T U
wn (67 B &) I LY A N N U AN N

~
\J

(

South Valley and Ridge Area Non-OE Remediation Report i March 22, 2004
Tourtelot Cleanup Project, Benicia, California




3.0 POST-REMEDIATION RISK ASSESSMENT 17
3.1 DATA EVALUATION 18
. 3.2 TOXICITY ASSESSMENT 19
3.3 EXPOSURE ASSESSMENT 19
3.3.1 Characterization of Exposure Setting 20
3.3.2 Identification of Exposure Pathways 20
3.3.3 Health Risk Estimates for Soil 21
34 RISK CHARACTERIZATION A 22
3.41 South Valley Remediation Area 22
3.4.2 South Valley - Flare Site 3 24
343 Ridge Area ~Flare Site 2 and Miscellaneous 24
3.4.4 Ridge Area — Former Remediation Stockpile Footprint 25
35 UNCERTAINTY 26
3.5.1 Uncertainty Associated with Data Evaluation 26
352 Exnncmaomu:angem[angns—ﬂ—
3.5.3 Uncertainty Associated with Toxicity Assessment 27
3.5.4 Uncertainty Associated with Exposure Assessment 27
3.6 ECOLOGICAL ASSESSMENT : 28
3.6.1 South Valley Remediation Area 28
3.6.2 Flare Site 3 _ 30
3.6.3 South Valley Wetlands Area ' 30
3.7 POST REMEDIATION RISK ASSESSMENT CONCLUSIONS 31
4.0 SUMMARY AND CONCLUSIONS 34
4.1 SUMMARY OF ACTIVITIES ‘ 34
42 CONCLUSIONS - 34
. 5.0 REFERENCES 36
7
e’
South Valley and Ridge Area Non-OE Remediation Report i March 22, 2004

Tourtelot Cleanup Project, Benicia, California




3-1a South Valley--Remediation Area (Demo Site 1, Demo Site 3, and Flare Site 1)

Screening-Level Health Risk Estimates, Using Maximum Detected Concentrations
. 3-1b  South Valley—-Remediation Area (Demo Site 1, Demo Site 3, and Flare Site 1)

Screening-Level Health Risk Estimates, Using 95% UCL Concentrations

3-2  South Valley--Flare Site 3
Screening-Level Health Risk Estimates, Using Maximum Detected Concentrations

3-3  Ridge Area--Flare Site 2 and Miscellaneous
Screening-Level Health Risk Estimates, Using Maximum Detected Concentrations

3-4a Ridge Area--Former Remediation Stockpile Footprint Area
Screening-Level Health Risk Estimates, Using Maximum Detected Concentrations

3-4b Ridge Area--Former Remediation Stockpile Footprint Area
Screening-Level Health Risk Estimates, Using 95% UCLs

3.5  South Valley-Remediation Area (Demo Site 1, Demo Site 3, and Flare Site 1)
Screening- i i i , Usi

3-6  South Valley - Flare Site 3
Screening-Level Ecological Risk Estimates, Using Maximum Concentrations

| 3-7  South Valley — Wetlands Areas

Sediment Screening Evaluation, Using 95% UCLs

FIGURES

1-1 Project Site Location

1-2  South Valley and Ridge Area

. 2-1 Detail of South Valley Remediation Area Sampling Locations
2-2  South Valley — Detail of Flare Site 3 Sampling Locations
‘ 2-3  Ridge Area — Detail of Flare Site 2 Sampling Locations

24 Ridge Area - Footprints of Former Remediation Stockpiles

3-1 Conceptual Site Mode! for South Valley and Ridge Area
APPENDICES
A Field Change Request Forms
B: Soil Handling Procedures

Manifests (CD-ROM)

Air Monitoring Reports
C: Data Validation Report
D: Laboratory Analytical Reports — (separate cover for original report; CD-ROM for copies)
E: Post-Remediation Risk Assessment (CD-ROM)

7
v

South Valley and Ridge Area Non-OE Remediation Report  iv March 22, 2004

Tourtelot Cleanup Project, Benicia, California




ACRONYMS AND ABBREVIATIONS

bgs below ground surface
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BTAG Biological Technical Assistance Group
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mg/kg milligrams per kilogram
NCP National Oil and Hazardous Substances Contingency Plan
Non-OE non-ordnance and explosives
Northgate Northgate Environmental Management, Inc.
Ot ordnance and explosives
PAH polynuclear aromatic hydrocarbon
pg/g picograms per gram
QA/QC quality assurance/quality control
RAP Remedial Action Plan
RI/FS Remedial Investigation/Feasibility Study
RDD Remedial Design Document
‘ SCM site conceptual model
SF slope factor
TCDD tetrachlorodibenzo-p-dioxin
TEPH total extractable petroleum hydrocarbons
ne
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USACE U.S. Army Corps of Engineers
US EPA United States Environmental Protection Agency
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o 1.0 INTRODUCTION AND BACKGROUND

1.1 INTRODUCTION

This report has been prepared on behalf of Pacific Bay Homes by Northgate Environmental
Management, Inc. (“Northgate”) and Exponent to describe non-ordnance and explosive (Non-
OE) remedial work completed from February 2002 through February 2004 at the Tourtelot
Project Site (“Project Site”) in the Ridge Area and South Valley. The Project Site is located in
the City of Benicia, Solanc County, California (Figure 1-1). Pacific Bay Homes acquired
ownership in 2003 of the majority of the Project Site and has agreed with Granite Management
Corporation and FN Projects to complete the project. For purposes of this report, these entities
[ are collectively referred to as “Pacific Bay Homes."

Non-OE work at the Project Site is being performed in accordance with the Final Non-Ordnance

and Explosives Remedial Design Document (Non-OE RDD; Northgate, 2002). The Non-OE

RDD describes the technical and operational plans for remediating chemically affected soils in

accordance with the Remedial Investigation/Feasibility Study (RI/FS; Earth Tech, 2001) and

ial Action Plan (RAP; Earth Tech 2002a). The RI/FS describes soil, surface water, and
groundwater sampling and analysis activities and OE investigations at the Project Site. The
RI/FS report develops and evaluates alternatives for the remediation of both OE and chemically
affected soil at the site. The RI/FS recommends that Alternative 5A be implemented at the

. Project Site. The California Environmental Protection Agency Department of Toxic Substance
Control (DTSC) reviewed the RI/FS and concurred that this alternative meets remedial criteria
as defined in the National Hazardous Oil and Hazardous Substances Contingency Plan (NCP
40 CFR 300.430). Major components of the OE cleanup under Alternative SA of the RAP
include OE point clearance, installation of a crushed bedrock layer in the planned residential
areas, and monitoring. The plan for remediation of OE and OE scrap is addressed in a
separate companion document, the Final Tourtelot Project Site Ordnance and Explosives
Remedial Design Document (OE RDD; Earth Tech, 2002b).

oject Site is situated in rolling hi iliside topography, including two valleys referred to as the
“North Valley” and the “South Valley,” which are separated by the “Ridge Area.” The results of
investigations and remedial activities in the North Valley were previously reported in the North
Valley Non-Ordnance and Explosives Remediation Report (Northgate 2003a) and the TNT
Strips Ordnance and Explosives and Non-Ordnance and Explosives Remediation Report
(Northgate 2003c). The results of investigations in other areas of the Project Site that did not
require remediation were reborted in the Non-Ordnance and Explosives Investigation Areas

Report (Northgate 2003b).

This report addresses the Flare Sites 1 and 3 and Demolition Sites 1 and 3, located in the South
. Valley, and Flare Site 2 and former Remediation Stockpiles, located in the Ridge Area. The

™\
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. remainder of Section 1.0 describes these areas, future land use, remedial goals and actions,
and a summary of OE remedial activities. Results of remedial activities and confirmation
sampling in the Ridge Area and South Valley are presented in Section 2.0 of this report.
Section 3.0 presents a post-remediation risk assessment evaluating the residual chemical
concentrations in these areas. Section 4.0 provides a summary and conclusions of this report.

1.2 DESCRIPTION OF SOUTH VALLEY AREAS

The South Valley Area discussed in this report includes Flare Sites 1 and 3 and Demolition
Sites 1 and 3. These areas are located on the northern and southern slopes of the South Valley
(Figure 1- 2) Demohtlon Sltes 1 and 3 and Flare Site 1 were |dent|t” ed in the RI/FS and Non-OE

ar_these three

areas are referred to collectlvely in this report as the “South Valley Remediation Area.” Flare
Site 3 was not identified in the RI/FS and Non-OE RDD, but was visually identified during point
clearance of OE in the South Valley. Because Flare Site 3 is not in close proximity to the South
Valley Remediation Area Flare and Demolition Sites, this area is not included in the “South
Valley Remediation Area.”

1.2.1 Flare Site 1

Flare Site 1 is located on the south side of the wetlands in the South Valley, and was visually

’ . evident by the presence of residual ash on the ground surface. The inspection of earliest
available aerial photographs (1937) indicates that the site was situated over a landslide. This
flare site was used to dispose of flares by burning them (Jacobs, 1898). This usually consisted

_ ofplacing flares on the ground in piles and igniting them. Although no evidence of burning was

visible in the aerial photographs, physical evidence of burning (i.e., residual ash) remained at
Flare Site 1, as observed during site visits.

1.2.2 Flare Site 3

Flare Site 3 is situated at the bottom of the South Valley and includes a portion of the wetlands
and an area north of the wetlands. Like Flare Site 2 (Section 1.3.1), Flare Site 3 was
discovered during the point clearance of OE, after work at the site had commenced. It was
visually evident by the presence of flare components and residue. Subsequent sampling

confirmed these visual observations.

1.2.3 Demolition Site 1

uatad on the south side of the wetlandsg, in a drainage swale near the

ie eit
IV QI Wi W F 1 i W ¥ SR ey Ran g~ =rret

bottom of the southern slope of the South Valley. The site is clearly visible in a number of the
historical aerial photographs and first appears circa 1945, although no evidence of the type of
use is evident on the photographs. No live ordnance items were recovered from this site during

M\

\ 7
N’

South Valley and Ridge Area Non-OE Rermediation Report 2 March 22, 2004
Tourtelot Cleanup Project, Benicia, California




. investigations prior to remediation; however, during excavation operations, a burn kettle
containing flare residue was located as well as numerous other types of OE energetic items.

1.2.4 Demolition Site 3

Demolition Site 3 is situated on the north side of the South Vailey, where it coincides with a
bench cut into the hillside. Demolition Site 3 is evident in the site-wide geophysical data and on
the aerial photographs (since 1947). The surface of the bench appeared disturbed in several of
the photographs. Four OE items were recovered from this site by Granite and USACE during
the R! (Earth Tech 2001). The area surrounding Demolition Site 3 has been called the Mercury
Impacted Area and is, herein, referred to as the “Demolition Site 3 Halo.”

Locations where OE Energetic items were identified that required in-place disposal (i.e., the OE
Energetic item was destroyed by detonation at the location where it was identified because it
was determined to be unsafe to move) are referred to as blow-in-place (BIP) locations. During
OE clearance activities, 10 BIPs were completed in Demolition Site 3 and the Demoalition Site 3
Halo. BIP soils were removed during remediation of this area and stockpiled on the Ridge with
Demolition Site 3 soils as reported in a technical memorandum dated September 25, 2003,
2003 and submitted to the DTSC and the RWQCB (see Attachment B-4 in Appendix B).

1.3 DESCRIPTION OF RIDGE AREAS

. The Ridge Area discussed in this report includes Flare Site 2 and the former Remediation
Stockpiles. The approximate boundaries of these areas are shown on Figure 1-2. Additional

| samples previously collected from the Ridge Area by Earth Tech and other Ridge Area samples
collected by Northgate that are used in the risk assessment (Section 3.0) are aiso identified on
Figure 1-2.

1.3.1 Flare Site 2

Flare Site 2 is located on the central portion of the Ridge Area. Flare Site 2 was visually
identified as being a flare site during point clearance of OE in the Ridge Area, by the presence

of flare components and residual ash on the ground surface. Subsequent sampling confirmed
the visual observations.

1.3.2 Former Remediation Stockpiles

The former Remediation Stockpiles were located in the western and central portions of the
Ridge Area. The former Remediation Stockpiles consisted of soil generated from the

remediation of the Flare and Demolition Sites; BIP locations; former North Valley Stockpiles;
and Areas 1 and 2 in the North Valley. Soil from these areas was stockpiled in the Ridge Area

for OE clearance. As discussed in Section 2.2.2 and Appendix B, the former Remediation

N
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Stockpiles were removed from the Ridge Area and disposed off-site in accordance with the
Non-OE RDD, if soils were chemically affected; or placed as fill in the North Valley, if approved

by DTSC.

The Ridge Area has been proposed for residential use and the South Valley has been proposed
for open space (recreational) use, consistent with the Benicia General Plan, as discussed in
Section 1.4.4 of the Non-OE RDD and shown on Figure 1-2.

1.5 REMEDIAL GOALS AND ACTIONS

The remedial goals for the Ridge Area and South Valley are as follows:

« Remediate the Ridge Area and South Valley in a manner and to standards that
would allow the DTSC to determine that all appropriate response actions have
been completed and that no further removal/remedial action is necessary for the
Ridge Area and South Valley under the Order issued by the DTSC on June 1,

« Remediate the Ridge Area to a standard suitable for residential use consistent
with the City of Benicia General Plan and Zoning Ordinance.

« Remediate the South Valley to a standard suitable for open space use consistent
with the City of Benicia General Plan and Zoning Ordinance.

RI/FS, and the results were used to develop preliminary soil remediation goals for discrete
areas of the Project Site, including the Ridge Area and South Valley, and to identify areas
requiring remediation. Preliminary soil remediation goals were developed in the RI/FS for
Demolition Site 3 and Flare Site 1; remediation goals for Demolition Site 1 and Flare Sites 2 and
3 were based on the preliminary remediation goais for Flare Site 1 (see Table 2-3 of the Non-
OE RDD, Northgate 2002).

The goals for Flare Site 1 and Demolition Site 3 are presented below:

e Flare Site 1: antimony (2.84 milligrams per kilogram [mg/kg]), barium (642
mg/kg), copper (87.7 mg/kg), lead (148 mg/kg, zinc (142 mg/kg), and dioxins (12
picograms per gram [pg/g]’)

o Demolition Site 3: mercury (0.77 mg/kg)

! Dioxin concentrations are expressed in terms of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD)
toxicity equivalence (TEQ).

™\
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. 1.6 ORDNANCE AND EXPLOSIVES (OE) REMEDIAL ACTIVITIES

The majority of OE remedial activities on the site have been compieted. OE remedial activities
continue in the Ridge Area, parts of Sector 6 and the South Valley, and are being conducted in
accordance with the OE RDD. The following OE remedial activities are completed, or are in
progress, and have been coordinated with the remediation of chemically affected soils:

¢ Vegetation removal

e Surface clearance

« Geophysical mapping (Phase 1 and 2)

» Subsurface point clearance across all site sectors (Phase 1 and 2)
e Mechanical excavation of saturated South Valley areas and disposal sites
e Area wide grading

 Disposal of OE Energetic, OE Like, OE scrap, and non-OE metallic debris
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® 2.0 REMEDIATION ACTIVITIES

As discussed in Section 1.4, the Ridge Area and South Valley are proposed for residential and
open space land use, respectively. Soils in these areas were remediated to their respective
preliminary remedial goals listed in Table 2-3 of the Non-OE RDD (Northgate 2002). OE
investigation and clearance and soil removal activities were carried out in portions of the Ridge
Area and South Valley areas to remediate impacted soil, in accordance with the OE RDD (Earth
Tech 2002b) and Non-OE RDD (Northgate 2002), and Non-OE Field Change Request Nos. 1
through 3 and 6, which are presented in Appendix A. OE investigations and remedial activities
were coordinated with the Non-OE investigations because of the potential presence of OE.

The investigative

e Excavation of chemically affected soils at concentrations exceeding the preliminary
remedial goals;

: « Confirmation sampling in the bottom and sidewalls of the excavations, and analysis
by a California-certified laboratory to confirm that chemically affected soils were
removed,

« Post-remediation risk assessment to verify that soil remediation goals have been met
. and residual chemicals do not present a potential risk to human health and
ecological receptors.

L Analytical data collected by Northgate during remedial work described in this report were
reviewed and validated in accordance with the Quality Assurance Project Plan (QAPP,

Appendix C of the Non-OE RDD; Northgate 2002) as part of the overall quality assurance
program for the Project Site. Additional data collected by Earth Tech and used in the risk
assessment had been previously reviewed and validated as part of the RI/FS (Earth Tech
2001). The results of this process indicate that the data collected generally meet project
objectives. Some of the analytical results for antimony collected from Flare Sites 1, 2, and 3,
Demolition Sites 1 and 3, and the Remediation Stockpile footprints were rejected based on
quality control evaluations, as discussed in Appendix C. All data was evaluated and all
validated data was available for use in the risk assessment, which is presented in Section 3.0.

A description of the remedial approach for chemically affected soil in the Ridge Area and South
Valley was provided in the Non-OE RDD, and the sampling procedure for this area was
provided in the Field Sampling and Laboratory Analysis Plan (FSLP; Appendix B of the Non-OE
RDD). In accordance with Field Change Request No. 1 (Appendix A), 10 percent of the soil
samples were coliected in duplicate for quality assurance/ quality control (QA/QC) purposes.

. Additionally, 10 percent of the samples were collected in duplicate and submitted to APPL Lab

)
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in Fresno, CA, on behalf of the Department of Toxic Substances Control (DTSC) and the United
States Army Corps of Engineers (USACE). Appendix D presents laboratory analysis certificates
for the Ridge Area and South Valley.

In accordance with Field Change Request No. 2 (Appendix A), perchlorate was added to the list
of compounds analyzed for BIP confirmation samples collected after March 10, 2003. Since the
BIP samples were collected from Demolition Site 3 before March 10, 2003, perchlorate was not
analyzed in these samples. As requested by DTSC, perchlorate was also analyzed for in the
Flare and Demolition Sites.

In accordance with Field Change Request No. 3 (Appendix A), some soil samples were sent to

STL Denver, a California certified laboratory, inorder to achieve necessary turnaround times

when other laboratories approved in the QAPP were unable to meet turnaround times.
Analyses that STL Denver is approved to perform are listed in the Field Change Request No. 3
in Appendix A, which provides additional details of the requested change.

Field Change Request No. 6 presented in Appendix A, documents a change in procedure for
the inyesﬁgaﬁonﬁndiemmi'ation of Flare and Demolition Sites in the South Valley Remediation

Area. Because of the high density of OE and/ or OE scrap in the Demolition and Flare Sites
‘these areas were mechanically excavated and the excavated soil was moved to the Ridge Area
for OE clearance.

As approved in the RAP and described in the Non-OE RDD, chemically-impacted soils were
removed from the Ridge Area and South Valley for disposal at an approved off-site facility. As

approved by the DTSC, after OE clearance, soils excavated from Demolition Sitest-and 3were—————————
used as backfill in the North Valley (see Appendix B). Soil handling procedures and air

monitoring were performed during excavation and loading operations, as described in Appendix

B. The following sections discuss the OE and Non-OE remedial activities in further detail.

21 SOUTH VALLEY
2.1.1 Flare Site 1 -
2.1.1.1  Excavation and Stockpiling

In accordance with Field Change Request No. 6, Flare Site 1 was mechanically excavated to
bedrock and the excavated soil was moved to the Ridge Area for OE clearance. Soils
surrounding Flare Site 1 were also excavated to a depth of 18” and stockpiled separately on the
Ridge for OE clearance and chemical analysis. Soil handiing and waste characterization
procedures for the Flare Site 1 soils are described in Appendix B.

M\
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2.1.1.2 Confirmation Sampling

On August 14 and 19, 2003, subsequent to the excavation and removal of Flare Site 1 and
surrounding soils, confirmation samples were collected from the excavation (see Figure 2-1).
The area sampled included fhe bottom and sidewalls of Flare Site 1 and surrounding soil
excavation to confirm that all chemically affected Flare Site 1 material was removed.
Confirmation samples were collected from the bottom and sidewalls of the excavation at 38
locations placed on a 20-foot grid, as specified in the Non-OE RDD, to verify that chemically
affected soils were removed. Soil at each sampling locations was collected using a trowel,
placed into laboratory-supplied clean sample jars, and sent to a California state-certified
laboratory for analysis. All confirmation samples were analyzed for metals, including strontium,

using EPA method 6010B. Five samples were analyzed for dioxins and furans; as specifiedin—————————
the Non-OE RDD. In addition, 10 percent of the samples were analyzed for perchlorate, as
requested by the DTSC.

2.1.1.3  Summary of Flare Site 1 Confirmation Sampling Analytical Results

Analytical results for confirmation soil samples collected from Flare Site 1 are summarized in

Tables 2-1a through 2-1c.

Analytical results for metals are presented in Table 2-1a. Most metals concentrations,
including strontium, were generally within the ranges of ambient concentrations for the Project
Site or below human health screening criteria, which are conservative, screening criteria since
Flare Site 3 is planned for open space (recreational use). One or more of the metals antimony,

i, ; ; ir tions exceeding preliminary remedial
goals established for the Flare Site 1 in 11 of the 49 confirmation soil samples collected from the
bottom and sidewalls of the excavation. Based on the confirmation sample analytical results,
soil from nine of the confirmation sample locations was removed by further excavation, as
indicated by “yes” in the column under the heading “Soil Removed by Excavation” in Table 2-1a.
Five confirmation samples that contained copper at concentrations slightly above the
preliminary remedial goal of 87.7 milligrams per kilogram (mg/kg) were left in-place. The
maximum concentration of copper in the confirmation samples left in-place was 90 mg/kg (Table
2-1a). A screening risk assessment evaluating residual concentrations of metals is presented in
Section 3.0.

Analytical results for perchlorate are presented in Table 2-1b. Perchlorate was detected in five
of the confirmation samples, at a maximum concentration of 0.04 milligrams per kilogram

(mg/kg), which is iess than the heaith screening criterion for perchlorate (7.8 mg/kg).
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Dioxins and/or furans were not detected at concentrations exceeding the preliminary soil
remediation goal of 12 pg/g (expressed in 2,3,7,8-TCDD toxicity equivalence [TEQ]; Table 2-
1c).

242 Demolition Site 1
2.1.2.1 Investigation Sampling

On September 17, 2003, six investigation borings, spaced approximately 50 feet from each
other, were advanced using a hand auger in Dempolition Site 1 (see Figure 2-1). These borings
were advanced to a depth of 5 feet below ground surface (bgs) or unti! the boring could not be
advanced further due to dense or caving soils. Samples were collected from each boring at 1-

foot, 3-foot, and 5-foot depth intervals, placed into clean, laboratory-supplied sample jars, and
sent to a California state-certified laboratory for analysis. Investigation samples were analyzed
for 17 California Assessment Manual (CAM-17) metals, polynuclear aromatic hydrocarbons
(PAHs), and explosives. In addition, ten percent of the samples were analyzed for dioxins and
furans, as specified in the Non-OE RDD.

2.1.2.2 Summary of Demolition Site 1 investigation Analytical Results

The analytical resuits for investigation samples collected from Demolition Site 1 are presented in
Tables 2-2a through 2-2e.

Analytical results for metals are presented in Table 2-2a. Metals concentrations were generally
within the ranges of ambient concentrations for the Project Site or below human heailth

screening criteria, which are conservative, screening criteria since Demolition Site 1-is planned—————————
for open space (recreational use). Two investigation samples contained arsenic at

concentrations above the 95" percentile of ambient concentrations (18.2 mg/kg, as calculated in

the RI/FS). One of these samples was removed by excavation, and the other was left in-place

(31 mg/kg; see Table 2-2a). A risk evaluating residual concentrations of metals is presented in

Section 3.0.

PAHs and explosives were not detected in any of the investigation samples, and dioxins and
furans concentrations were not detected at concentrations exceeding the preliminary soil
remediation goal of 12 pg/g (expressed in 2,3,7,8-TCDD TEQ) established as the preliminary
remedial goal in the Non-OE RDD for Flare Site 1 (Tables 2-2c¢ through 2-2e).

2.1.2.3  Excavation & Stockpiling

On November 11 and 12, 2003, Demolition Site 1 soils were excavated to bedrock and loaded
directly into trucks for transport to the Ridge Area for OE clearance. As further described in
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Appendix B, Demolition Site 1 soils were approved by the DTSC for use as back fill in the North
Valley. Soil handling procedures are discussed in Appendix B.

2.1.2.4  Confirmation Sampling

Loommoon oo

Subsequent to excavation and removai of the Demoilition Site 1 soils, the excavation base and
sidewalls were sampled to confirm that all chemically affected soils had been removed. On
November 11 and 12, 2003, 24 confirmation samples were collected from the Demolition Site 1
excavation (see Figure 2-1). The confirmation soil sampling locations were based on a 20-foot
grid and an additional sidewall sample was collected at each location when the excavation
depth exceeded 7 feet Soil'samples were collected from the surface of the excavation, placed

17 metals. in addition, ten percent of the samples were analyzed for perchlorate, PAHSs,
explosives, and dioxins and furans.

2.1.2.5 Summary of Demolition Site 1 Analytical Results

The analytical results for confirmation samples collected from Demohtlon Site 1 are presented in

Tables 2-2a through 2-2e. Me were not aetectea or w W ambient
concentrations for the Project Site. Perchlorate, PAHs, and explosives were not detected in
confirmation samples, and dioxins and furans were not detected at concentrations exceeding
the preliminary soil remediation goal of 12 pg/g (expressed in 2,3,7,8-TCDD TEQ) established
as the preliminary remediation goal in the Non-OE RDD for Flare Site 1.

2.1.3 Demolition Site 3

2.1.3.1  Investigation Sampling

Investigation of Demolition Site 3 was initiated on July 14 and 15, 2003. Two soil borings were
advanced to depths of 1.5 to 2 feet bgs using a hand auger. However, the high density of OE
and/ or OE scrap in the Demolition Site 3 area made OE point-clearance and further
investigation sampling in the Demolition Site 3 area infeasible. The investigation samples that
were collected on July 14 and 15, 2003 were analyzed for mercury. The analytical results for
the two investigation sample borings, which were subsequently removed by excavation, are
presented in Table 2-3a. In addition, BIP investigation samples were collected from the
Demolition Site 3 soils from September 2002 to February 2003 and analyzed for metals and
explosives. The analytical resuits for the BIP investigation samples, which were subsequently
removed, are presented in Tables 2-3a and 2-3c.

™\
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. 2.1.3.2  Excavation & Stockpiling

Demolition Site 3 excavated soils were moved to the Ridge Area for OE clearance. Soils that
were excavated from the upper 18 inches from the area surrounding Demolition Site 3 were
stockpiled separately on the Ridge for chemical analysis and OE clearance. As approved by the
DTSC, after OE clearance, Demolition Site 3 and surrounding soils were used as fill in the North
Valley (see Appendix B).

2.1.3.3 Confirmation Sampling

On September 12 and 15, 2003, after all mercury-affected soil had been removed from outside
Demolition Site 3, and the soil within the boundary had been excavated to bedrock, confirmation
soil samples were collected (see Figure 2-1). The confirmation soil sampling locations were
based on a 50-foot grid within the entire area inside and outside of the established boundary of
Demolition Site 3, and an additional sidewall sample was collected at each location when the
excavation depth exceeded 7 feet. Soil samples were collected, placed into clean sample jars,
and sent to a California state certified laboratory to be analyzed for mercury and perchlorate. In
addition, ten percent of the confirmation samples were analyzed for CAM-17 metals and dioxins
and furans.

2.1.3.4  Summary of Demolition Site 3 Analytical Results

. Analytical resuits for confirmation samples collected from Demolition Site 3 are presented in
Tables 2-3a through 2-3d. Mercury was not detected or was below the preliminary remedial
goal of 0.77 mg/kg in more than S0 percent of the confirmation samples. Ten confirmation
samples contained mercury at concentrations above the preliminary remedial goal (the
maximum detected concentration was 4.3 mg/kg). No other metals were detected above the
human health screening criteria. Perchlorate was not detected in any of the confirmation
samples, and dioxins and furans were not detected at concentrations exceeding the preliminary
scil remediation goal of 12 pg/g (expressed in 2,3,7,8-TCDD TEQ) established in the Non-OE
RDD for the Flare Site. Explosives were not detected at concentrations above the preliminary
remedial goals set for open space areas of the TNT Strips (53 mg/kg TNT and 0.5 mg/kg DNT).
A screening risk assessment evaluating residual concentrations of chemicals is presented in
Section 3.0.

2.1.4 Flare Site 3

2.1.4.1  Investigation Sampling

On November 14, 2002, two surface soil samples (SS-SVF3-003 and SS-SVF3-004) were
collected from Flare Site 3 in the South Valley to assess the possible presence of chemically
. affected soil at this location. Sampling was based on visual observations of possible burned
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flares during OE clearance. These surface samples were analyzed for CAM-17 metals

. strontium, perchlorate, and dioxins and furans. Sample results indicated the presence of dioxins
and/or furans, as well as metals, above project screening criteria in $S-SVF3-004. On June 12
and 16, 2003, additional investigation sampling was conducted to assess the lateral and vertical
extent of chemically affected soils. One investigation boring (SB-SVF3-001) was advanced at
the location of SS-SVF3-004, and four step-out borings (SB-SVF3-002, -003, -004, and —005)
were advanced approximately 5 feet from boring SB-SVF3-001 (Figure 2-2). Samples were
collected from each boring at a depth of 1 foot, placed into ciean, laboratory-supplied sample
jars, and sent to a California state-certified laboratory to be analyzed. All of the samples were
analyzed for CAM-17 metals, perchlorate, and dioxins and furans.

2.1.4.2  Summary of Flare Site 3 Investigation Sampling Analytical Results

The analytical results for investigation samples collected from Flare Site 3 are presented in
Tables 2-4a through 2-4c.

Analytical results for metals are presented in Table 2-4a. Metal concentrations for the surface
investigation samples were generally below screening criteria for residential soils, which are
conservative screening criteria since Flare Site 3 is planned for open space (recreational use).
One of the surface samples contained cadmium and zinc slightly above PRGs; the other surface
sample (SS-SVF3-004) contained concentrations of antimony, barium, cadmium, copper, lead

. and zinc well above human health screening criteria. Metals concentrations for the subsurface
investigation samples were generally within the ranges of ambient concentrations or below
screening criteria. One subsurface investigation sample contained antimony, copper, lead, and
zinc above screening criteria, and was removed by excavation. Both surface sample iocations
and the subsurface investigation sample were subsequently removed by excavation. A
screening risk assessment evaluating residual concentrations of metals is presented in Section
3.0.

Analytical results for dioxins and furans are presented in Table 2-4¢. Dioxin and/or furan
concentrations in Flare Site 3 investigation samples are generally below screening criteria. One
investigation sample (SS-SVF3-004) contained dioxins and/or furans above screening criteria.
To assess the extent of the chemically-impacted soils, four borings were drilled approximately 5
feet radially from boring SS-SVF3-004. Dioxin was not detected in the soil samples collected
from any of these borings. The area represented by sample SS-SVF3-004 was removed by
excavation as described below. Perchlorate was not detected in any of the soil samples.
Analysis results for these compounds are presented in Tables 2-4b through 2-4c.Excavation &

Stockpiling
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The Flare Site 3 soils were excavated in October 2003. The soils were mechanically excavated,
. and the excavated soil was moved to the Ridge Area for OE clearance. Soil handling
procedures for the Flare Site 3 soils are described in Appendix B.

2.1.4.3 Confirmation Sampling

On October 23, 24, and 28, 2003, subsequent to the excavation and removal of the Flare Site 3
soils, confirmation samples were collected (see Figure 2-2). The area sampled included the
base and sidewalls of the excavation to confirm that all chemically-affected soils had been
removed. Confirmation samples were collected from 11 locations, including the bottom and
sidewalls of the excavation and at the locations of previous investigation samples. The sample

locations was collected from the surface, placed into clean sample jars, and sent to a California
state certified laboratory to be analyzed in accordance with Table 2-3. The southern portion of
the excavation was located in the wetlands area. Soil from these sampling locations was
collected from the top six inches of soil using a sediment sampler with clean acetate liners. The
acetate liners were cut to desired length, sealed and capped with Teflon tape and plastic caps,
| and sent to a California state certified laboratory to be analyzed in accordance with Table 2-3.

2.1.4.4  Summary of Flare Site 3 Confirmation Sampling Analytical Results

‘ Analytical results for confirmation soil samples collected from the Flare Site 3 are summarized in
Tables 2-4a and 2-4c.

[ Analytical results for metals are presented in Table 2-4a. None of the confirmation samples
contained metals above preliminary remediation goals. Six of the thirteen non-detected
antimony resuits were rejected based on the data validation presented in Appendix C. A
screening risk assessment evaluating residual concentrations of metals is presented in Section
3.0.

Analytical results for dioxins and/or furans are presented in Table 2-4c. None of the four
samples analyzed contained dioxins and/or furans at concentrations exceeding the preliminary
soil remediation goal of 12 pg/g (expressed in 2,3,7,8-TCDD TEQ). A screening risk
assessment evaluating residual concentrations of dioxins and furans is presented in Section

3.0.
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. 2.2 RIDGE AREA
2.2.1 Flare Site 2

2.2.1.1  Investigation Sampling

Prior to the investigation sampling of Flare Site 2, trenching was performed in the area to
remove visually observable flare residue. On September 4, 2002 five investigation samples
were collected from the bottom of the trench (see Figure 2-3). The soil samples were analyzed
for metals, including strontium; perchlorate; and dioxins and furans. The sample of apparent
flare residue was analyzed for metals.

2.1, ummary of Flare Si igati j

The analytical results for investigation samples collected from Flare Site 2 are presented in
Tables 2-5a through 2-5c.

Analytical results for metals are presented in Table 2-5a. The composited soil investigation
samples contained barium and zinc at concentrations above the preliminary remedial goals
established for the Flare Site 1in the Non-OE RDD. The sample of apparent granular flare
residue (SS-RAF2-005) contained elevated concentrations of metals (aluminum, barium,
cadmium, copper, lead, thallium, and zinc), consistent with residue from burning flares. All of

. the investigation samples were removed by subsequent excavation, as discussed in Section
2.21.3.

| |Lowconcentrations of perchlorate were detected in the composite soil investigation sample

(Table 2-5b). Dioxins and furans were not detected at concentrations exceeding the preliminary
soil remediation goal of 12 pg/g (expressed in 2,3,7,8-TCDD TEQ) established in the Non-OE
RDD for the Flare Site (Tables 2-2¢)

2.2.1.3  Excavation & Stockpiling

ita 2 soils were excavatad, The excavated soils were sinc kp iled

s i I -. VY APS S nriuein ¥ CR LS e SALEVOLITLE OU

adjacent to the excavation on the northern side. Soil handling procedures and waste
characterization for the Flare Site 2 soils are discussed in Appendix B.

2.2.1.4  Confirmation Sampling

Subsequent to the excavation and removal of the Flare Site 2 soils, the excavation base and
sidewalls were sampled to confirm that all affected soils had been removed. On September 26,
2003, confirmation samples were collected in Flare Site 2 from an area that was roughly 15 feet
by 40 feet (see Figure 2-3). One sample was collected on each of the four sidewalls and two

samples were coliected on the base of the excavation. The samples were collected from the

)
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excavation surface and placed into clean, laboratory-supplied sample jars and sentto a
California state-certified laboratory for analysis of metals, including strontium, and perchlorate.
In addition, one sample was analyzed for dioxins and furans.

The analytical results for the initial confirmation samples collected from the south, north, and
east walls of the Flare Site 2 excavation contained barium and zinc at concentrations exceeding
the preliminary remedial goéls for established for the Flare Site 1, indicating further excavation
was needed to remove soils affected with metals. In October 2003, the excavation was
extended approximately 5 feet towards the south, north, and east. On October 20, 2003, after
the additional excavation was completed, confirmation samples were collected in Flare Site 2
from an area that was roughly 25 feet by 50 feet (Figure 2-3). One sample was collected from

each of the four sidewalls and two samples were collected from the base of the excavation. The
analytical results indicated that the excavation had removed soils with concentrations exceeding
preliminary remedial goals; thus, no further excavation or confirmation sampling was necessary.

2.2.2 Remediation Stockpile Footprints

As discussed in Appendix B, the former Remediation Stockpiles were removed from the Ridge

Area and disposed off-site in accordance with the Non-OE RDD, if soils were chemically
affected; or placed as fill in the North Valley, if approved by DTSC. The following section
presents the results of confirmation sampling in the footprints of the former Remediation
Stockpiles, which include the footprints of the former North Valley Stockpiles and North Valley
Area 1 and 2 stockpiles (which are collectively referred to as the former North Valley Area
stockpiles).

2.2.2.1 Confirmation Sampling

Investigation samples were taken in the footprints of the former Remediation Stockpiles in the
Ridge Area, after OE clearance activities were completed, to confirm that the Remediation
Stockpiles had been removed. Samples collected from the footprints were analyzed for the
chemicals of concern affecting the former Remediation Stockpiles. Chemicals of concern for
each stockpile is described in the Soil Handling Procedures, Appendix B.

2.2.2.2 Summary of Remediation Stockpile Footprints Confirmation
Sampling Analytical Results

Analytical results for confirmation soil samples collected from the Remediation Stockpile
footprints are summarized in Tables 2-6a through 2-6e.

Analytical results for metals are presented in Table 2-6a. None of the confirmation samples
contained metals above human health screening criteria. A screening risk assessment
evaluating residual concentrations of metals is presented in Section 3.0.
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. Analytical results for TEPH and perchlorate are presented in Table 2-6b. Low concentrations of
TEPH diese! (up to 8.3 mg/kg) were detected in confirmation samples collected from the
footprint of the former North Valley Area stockpiles. Perchlorate was not detected in any of the
confirmation samples collected from the footprint of the former Flare Site 1 stockpile.

Analytical results for PAHs in the former North Valley Area stockpile footprints are presented in
Table 2-6¢. PAHs were not detected in the confirmation samples collected from the former
North Valley Area Stockpile footprints.

Analytical results for dioxins and/or furans are presented in Table 2-6d. None of the confirmation
samples collected from the Remediation Stockpile footprints contained dioxins and/or furans at

concentrations exceeding the pretiminary soil remediation goatof 12 pg/g(expressedin 2,3;7.6=
TCDD TEQ).

Analytical results for pesticides in confirmation samples collected from the former North Valley
Area 2 stockpile footprint are presented in Table 2-6e. Pesticides were not detected above US
EPA residential PRGs in confirmation samples collected from the former North Valley Area 2
stockpile footprint.

N
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® 3.0 POST-REMEDIATION RISK ASSESSMENT

Screening risk assessments were conducted for the South Valley and Ridge Area in accordance
with the Non-OE RDD (Northgate, 2002). These areas are described in Sections 1.2 and 1.3
respectively, and shown on Figure 1-2. This section summarizes results of a post-remediation
risk assessment, after completion of the remediation and further investigation efforts in the
South Valley and Ridge areas, as discussed in Section 2.0. The purpose of the post-
remediation risk assessment is to verify that residual chemical concentrations in these areas are
protective of human health and ecological receptors and to identify any areas requiring further
evaluation, if needed. The South Valley is an area of approximately 60 acres and has been
designated to remain as open space consistent with the Benicia General Plan. The Ridge Area

has been proposed for unrestricted residential use. Separate post-remediation assessments
were conducted within the South Valley and Ridge Area as follows:

South Valley (Open Space):

¢ The South Valiey Remediation Area consisting of Demolition Site 1, Demolition Site

3_and Flare Site 1

¢ Flare Site 3
. e South Valley Wetland Area
Ridge Area (Residential):

e The Ridge Area consisting of Flare Site 2 and additional Ridge samples previously
evaluated in the RI/FS as not requiring remediation

e The footprints of the former Remediation Stockpiles where stockpiles from OE and
Non-OE remediation of soil originating elsewhere on the site (see Section 2.2.2)
~ were placed for OE clearance and waste characterization before they were
transported off-site for disposal or placed as fill in the North Valley

This human health assessment consists of the following steps: data evaluation, toxicity
assessment, exposure assessment, and risk characterization. Each of these steps, and the
results and interpretation of the evaluation, is described in Sections 3-1 through 3-5. The
ecological screening assessment for the South Valley is presented in Section 3.6.
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3.1 DATA EVALUATION

Data evaluation is the process of analyzing site characteristics and analytical data to identify
data of sufficient quality for inclusion in a risk assessment, and based on these data, to identify
chemicals to be evaluated in the risk assessment.

This post-remediation risk assessment is based on data collected from confirmation sampling as
presented in Section 2.0. In addition, samples collected during the RI/FS that were not removed
during remediation are included in this post-remediation evaluation. All sample locations are
shown on Figures 1-2, 2-1, 2-2, and 2-3. Samples previously collected during the Earth Tech
RI/FS are shown in purple in Figure 1-2.

Analytical data were reviewed and validated in accordance with the Quality Assurance Project
Plan (QAPP, Appendix C of the Non-OE RDD; Northgate 2002) as part of the overall quality
assurance program for the Project Site investigations by Northgate. All other data used in the
risk assessment had been previously reviewed and validated as part of the RI/FS. The results
of this process indicate that the data collected meet project objectives. As previously discussed
in Section 2.0, some analytical results for antimony in the remediation areas were rejected and

found not valid because they did not meet laboratory quality control criteria. The impact of the
rejected antimony data are discussed in sections below. All chemicals detected in validated soil
samples collected were evaluated in the risk assessments except.

With regard to inorganic chemicais, the Site data were first evaluated by comparing with
concentrations considered indicative of regional background. The maximum concentrations of

95th percentile of the site-specific ambient samples. |f the maximum detected concentration
was below the ambient value, the chemical was not evaluated further in the risk assessment
(i.e., the chemical was not included in the quantitative risk assessment). This practice is
consistent with DTSC guidance (Cal EPA, 1997). Four other inorganic chemicals (calcium,
magnesium, potassium, and sodium) also were not further evaluated in the post remediation
risk assessment because these chemicals are not considered to be of human health concern at
environmental concentrations. TEPH have been detected in soil samples collected in the
former Remediation Stockpile footprint samples. Such measurements represent mixtures of
chemicals that, because of their highly variable composition, do not have descriptive health
criteria. Therefore, the toxicity of these mixtures is best described by the aggregate toxicity of
key individual chemicals in the mixture, such as PAHs, which were not detected in the former
Remediation Stockpile footprint area. Therefore, TEPH and PAHs were not further evaluated in
the risk assessment.

It should be noted that, based on a previous evaluation presented in the RI/FS, which included
statistical analysis, cumulative probability plots, comparison to literature values, and an
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. evaluation of spatial distribut‘ion, site soils do not appear to have been affected by arsenic, iron,
and manganese as a result of DOD activities, and the observed concentrations may be more
indicative of ambient levels. As such, the screening-level health risk estimates are presented
with and without these chemicals, when these chemicals appear to be driving the excess cancer

risk or hazard index.

3.2 TOXICITY ASSESSMENT

The purpose of the toxicity assessment is to evaluate available information regarding the
potential for a chemical to cause adverse heaith effects in exposed individuals (hazard
identification) and to estimate the relation between the extent of exposure and the increased

olihocod-{e-a-probabiibyor chance) and/or sevenly ol aadverse ele JO0SEe-TESDONSC

assessment). The result of the dose-response assessment is a set of toxicity criteria that are
used in the risk characterization to estimate the likelihood of adverse effects occurring in
humans at different exposure levels. The toxicity criteria used to evaluate noncarcinogenic and
carcinogenic health risks are referred to as reference doses (RfDs) and slope factors (SFs),
respectively. As described further below, potential noncarcinogenic and carcinogenic risks for
the residential scenario were estimated using US EPA Region IX Preliminary Remediation
Goals {PRGs) for residential soil (USEPA, 2002b). The PRGs are based on current EPA
toxicity criteria. In some cases, “California-modified” PRGs are also calculated when toxicity
criteria developed by Cal EPA are substantially different than those developed by EPA. In such
. cases, the California-modified PRGs were used in this assessment.

3.3 EXPOSURE ASSESSMENT

Exposure assessment is the process of measuring or estimating the intensity, frequency, and
duration of human exposure to chemicals of concern. As described in the US EPA'’s Risk
Assessment Guidance for Superfund (1989) and more recently in Guidelines for Exposure
Assessment (1992), the principal elements of exposure assessment are the following:

» Characterization of the exposure setting (physical environment and potential
receptors)

« Identification of exposure pathways (potential sources, points of release, and
exposure routes)

¢ Quantification of health risk estimates

The purpose of the first step is to characterize the most important features of the Site that might
influence current or future human exposure to chemicals and to identify potential receptors.
Potential pathways of human exposure are identified in the second step by characterizing the
sources of chemicals released to the environment, points of release, and potential exposure
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routes. In the third step, the qualitative information from the first two steps is integrated with
. estimates of health risk.

Exposure assessment is conducted within the context of a site conceptual model (SCM). As
described in the US EPA’s Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA (US EPA 1988), the purpose of the SCM is to describe what is currently
known about chemical sources, likely migration pathways, exposure routes, and possible
exposure scenarios, so that the data necessary to evaluate potential heaith risks are identified.
Figure 3-1 presents the SCM developed for the South Valley Area.

3.3.1 Characterization of Exposure Setting

Potential exposure to residual chemicals at a site depends on a number of factors related to the
physical characteristics of a site and its surroundings. The Ridge Area has been proposed for
residential use and the South Valley has been proposed for open space (recreational) use,
consistent with the Benicia General Plan, as discussed in Section 1.4.4 of the Non-OE RDD and
shown on Figure 1-2. For purposes of a screening risk assessment, this evaluation assumes
direct contact with the residual levels in the South Valley and Ridge Area under a residential use
scenario. For the South Valley this is a conservative assumption, in that this area will remain as
open space and is not intended for residential use. However, to determine the need for any
further evaluation, the risk assessment evaluates the residual chemical levels in these soils

. under a residential scenario. As part of the grading plan for the Project Site, the Ridge Area
soils will be cut to bedrock and placed as fill in the North Valley. A layer of 14 feet of crushed
bedrock will be placed over the fill soil. Additionally an ecological assessment is conducted for
the soils and sediments in the wetland areas of the South Vailey to determine the need for any
further evaluation to ensure protection of both terrestrial and aquatic species. As part of the
overall development process of the Ridge area, substantial disruption to native grassland and
habitat, if present, will occur. Therefore, an ecological screening assessment is not conducted
in the Ridge Area.

3.3.2 Identification of Exposure Pathways

Exposure pathways are the means through which an individual may contact a chemical in the
environment. Although several potential exposure pathways may exist, only a few may be
“complete.” For a pathway to be complete, each of the following elements must exist (US EPA

1989):
* A source and mechanism for chemicai reiease
e An environmental transport medium (e.g., air, water, or soil)
. s A point of potential contact with the medium
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e An exposure route at the contact point (e.g., inhalation, ingestion, or dermal
. contact).

As shown in Figure 3-1, a recreational and residential scenario is evaluated in which contact
with soil via incidental ingestion, dermal contact, and inhalation of vapors or resuspended
particulates (i.e., dust) are assumed. All of these pathways are considered in the risk
assessment.

Aquatic species in the South Valley Wetlands area may be exposed to chemicals in the
sediment. Therefore, a screening assessment of the sediment in the South Valley Wetlands
area is conducted.

Shallow groundwater in the South Valley is not currently used for any purpose, and is not
expected to be used in the foreseeable future due to limited groundwater occurrence and low
formation permeability that does not yield sufficient quantities of water for drinking or irrigation
purposes. Therefore groundwater is not considered in this assessment. Hypothetical exposure
to both North Valley and South Valley shallow groundwater was evaluated in the RI/FS (Earth
Tech 2001).

3.3.3 Health Risk Estimates for Soil

Screening-leve! health risk estimates are first calculated for each area of interest using

. maximum detected concentrations along with US EPA Region IX PRGs for residential soil (US
EPA, 2002b), which incorporate the potential exposure scenarios of interest. Heaith risk
estimates are also caiculated using the 95 percent upper confidence limit (95% UCL) of the

mean concentration. The 95% UCL incorporates one-half the detection limits for non-detect
chemicals and the maximum values of duplicate samples. The 95% UCL calculations were
conducted using ProUCL software recommended by US EPA (US EPA 2002a). Normal and
lognormal distributions were determined by using the Shapiro-Wilk or Lillefors test statistics for
sample sizes 50 or smaller and greater than 50, respectively. For data that do not fit normal or
lognormal distributions, the most conservative UCL value (the highest) of the various non-

parametric methods were used to determine the UCL. These caicuiations are presented in the
Appendix E CD-ROM. A further discussion of the use of the 95% UCL in the residential
scenario for the Ridge Area is presented in the uncertainty section.

PRGs use current US EPA toxicity values and standard exposure factors to estimate
concentrations in environmental media (e.g., soil) that are protective of human health over a
lifetime. This method evaluates potential health risks associated with exposure to residual
chemicals in soil via incidental ingestion, dermal contact and inhalation of vapors or
resuspended particulates (dust) assuming a residential scenario. The specific exposure factors
used to calculate the PRGs for this evaluation are provided in Exhibit 4-1 of the PRG

. documentation issued by US EPA Region IX in 2002 (US EPA, 2002b). Examples of these
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' factors include a child soil ingestion rate of 200 mg/day, exposure frequency of 350 days per
year, and exposure duration of 30 years (6 as a child, 24 as an adult). PRGs are based on
either noncancer or cancer effects; the lowest value is chosen as the final PRG for chemicals
that may cause both types of effects.

The residential soil PRGs are appropriate for evaluating chemicals detected in soil in the Ridge
and South Valley under a conservative residential scenario, because they assume continuous
and long-term exposure to chemicals in soil via ingestion, dermal contact, and inhalation of
vapors or resuspended soil particulates (dust). Other possible exposure pathways include
inhalation of volatile compounds in indoor air and ingestion of non-volatile compounds in
homegrown produce. The potential impact of not including these pathways is discussed in the
uncertainty section of this report.

3.4 RISK CHARACTERIZATION

Risk characterization represents the final step in the risk assessment process. In this step, the
results of the exposure and toxicity assessments are integrated into quantitative or qualitative
estimates of potential health risks.

Human health risk estimates are calculated in terms of noncancer hazard indices for chemicals
with PRGs based on noncancer effects, and in terms of theoretical lifetime excess cancer risks

. for chemicals with PRGs based on cancer effects. As described by US EPA Region [X, these
estimates are calculated according to the following equations:

[ Noncancer Hazard index {Ht)

maxconc, maxconc, maxconc,
HI = + +..4+
PRG, PRG, PRG,
Excess Cancer Risk (ECR)
maxconc maxconc,, )+ + (max conc . )]X10_6

ECR= 2
pra, *Trre, PRG,

3.4.1 South Valley Remediation Area

The South Valley Remediation Area consists of Demolition Site 1, Demolition Site 3, and Fiare
Site 1. Soil samples were analyzed for metals (up to 142 samples), explosives (18 samples),
. PAHSs (17 samples), dioxin/furans (17 samples), perchlorate (125 samples), and VOCs (1
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sample). The chemicals detected are metals, dioxin and perchlorate. The South Valley will
remain as open space and is not intended for residential use. A conservative screening
evaluation of this area is conducted using residential assumptions.

The screening results using maximum detected concentrations for the South Valley
Remediation Area are presented in Table 3-1a. The estimated total excess cancer risk for the
South Valley Area, including arsenic, is 8 x10%. The estimated total excess cancer risk,
excluding arsenic, is 6 x107. The maximum detected concentration of arsenic is 31 mg/kg in a
sample collected 5 feet bgs outside of the footprint of Demolition Site 1. The arsenic
concentrations in the remaining 95 samples, including samples collected at 1 and 3 feet below
ground surface at the same location, are much lower (19 mg/kg and lower) and are near or

below the 95th percentile of ambient level of 18.2 mg/kg.

The estimated total noncancer hazard index using maximum detected concentrations for the
South Valley Remediation Area, excluding iron and manganese, is 2, primarily based on
aluminum and thallium. The estimated total noncancer index, including iron and manganese, is
5 (Table 3-1a).

In addition to the initial screening risk assessment using the maximum detected concentrations,
a screening risk assessment is conducted using the 95% upper confidence limit of the
chemicals detected in the South Valley soil in order to better represent exposure point
concentrations because a potential recreator is likely to move throughout the open space area
rather than stay in one place (Table 3-1b). For example, the maximum detected concentration
of arsenic in the South Valley Remediation Area soils was 31 mg/kg (Table 3-1a) compared to

the 95% UCL concentration of 13.5 mg/kg (Table 3-1b). The maximum detected concentrations
of iron and manganese are 51,000 mg/kg and 1,700 mg/kg, compared to their respective 85%
UCL concentrations of 46,845 mg/kg and 1,149 mg/kg. US EPA recommends using the 95%
UCL of the arithmetic mean to estimate the exposure-point concentration for carcinogenic and
chronic non-carcinogenic effects, to account for the uncertainty in estimating the true average
concentration at a site (US EPA 2002a). The use of the arithmetic mean concentration as an
appropriate measure for estimating exposure derives from the need to estimate an individual's
long-term (chronic) average exposure. Therefore, the arithmetic mean is appropriate regardless
of the pattern of daily exposures over time or the type of statistical distribution that might best
describe the sampling data (US EPA 2002a).

Risk estimates based on the 95% UCL concentration are presented in Table 3-1b. The
estimated excess cancer risks are 4 x 10°, including arsenic, and 7 x 107, excluding arsenic.
The estimated hazard indices are 4, including iron and manganese, and 1, excluding iron and
manganese. It is not necessary to conduct an analysis of toxic endpoints because removal of
iron and manganese from the analysis shows that the total hazard index is 1 regardless of toxic
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endpoint. As discussed in previous reports (e.g., Section 7.1.4.11 of the RI/FS, Earth Tech
. 2001), the levels of arsenic, manganese and iron detected at the Project Site are likely
indicative of ambient values.

Finally, total phosphorus was detected at the South Valley Remediation Area at a maximum

value of 930 mg/kg. A PRG has not been developed for this chemical; however, only two of 25

sample concentrations are greater than the g5th percentile of ambient soil concentration of 458

mg/kg, with the other 23 samples at concentrations below the ambient value. Additionally, the

95% UCL concentration for phosphorus is 515 mg/kg. This observed distribution, along with the

detailed analysis conducted as part of the RI/FS for the Project Site as a whole, indicates that

the South Valiey Remediation Area has not been impacted by total phosphorus. The form of

phosphorus at the site is not known; however, it s likely that the form is oxidized phosphorus
due to the rapid degradation of elemental phosphorus to oxidized phosphorus in the presence of

oxygen.

3.4.2 South Valley - Flare Site 3

Soil samples collected at the Flare Site 3 were analyzed for metals (3 samples) and
dioxin/furans (1 sample). Only metals were detected. The South Valley will remain as open
space and is not intended for residential use. A conservative screening evaluation of this area
was conducted using residential assumptions.

The screening results using maximum detected concentrations detected at Flare Site 3 are
presented in Table 3-2. Because no carcinogens were detected above ambient concentrations
in the araa there-is-no-estimated total excess cancer risk he estimated total noncancer
hazard index using maximum detected concentrations for the Flare Site 3, including iron and
manganese, is 0.004 (Table 3-2). The analytical results for antimony are all rejected because
they do not meet laboratory quality control criteria (Appendix C). However, in removed
confirmation samples with validated antimony results, antimony was not detected above the
residential PRG. Therefore, antimony is not expected to have impacted the site.

3.4.3 Ridge Area —Flare Site 2 and Miscellaneous

The Ridge Area consists of Flare Site 2 and an addition area (former Dynamite Burn Site)
previously reported in the RIFS as not requiring remediation. In total, the soil samples collected
at the Ridge Area were analyzed for metals (up to 9 samples), nitrate/nitrite (up to 7), explosives
(9 samples), perchlorate (5 samples), and PAHSs (2 samples). The chemicals detected are
metals, nitrate and nitrite. The Ridge Area has been proposed for residential use. As part of

the grading plan for the Project Site, the Ridge Area soils will be cut to bedrock and placed as fill
in the North Valley. A layer of 14 feet of crushed bedrock will be placed over the sails.
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The screening results using maximum detected concentrations for the Ridge Area are
presented in Table 3-3. The estimated total excess cancer risk for the Ridge Area is 4 x107.

The estimated total noncancer hazard index using maximum detected concentrations for the
Ridge Area, including iron and manganese, is 0.3. The estimated total noncancer index,
excluding iron and manganese, is 1 (Table 3-3).

Finally, total phosphorus was detected at the Ridge Area at a maximum value of 61 mg/kg. A
PRG has not been developed for this chemical; however, all 5 samples were well below the
95th percentile of ambient soil concentration of 458 mg/kg. The form of phosphorus at the site is
not known; however, it is likely that the form is oxidized phosphorus due to the rapid

degradation of elemental phosphorus to oxidized phosphorus in the presence of oxygen.

3.4.4 Ridge Area — Former Remediation Stockpile Footprint

The former Remediation Stockpiles consisted of soil taken from chemically-affected OE and
Non-OE remediation areas from around the Site. After OE remediation, some of this soil was
transported off-site for disposal and some was placed as fill in the North Valley. Appendix B

describes the soil handling procedures for the removal of the former Remediation Stockpiles.
Soil samples collected in the footprint of the former Remediation Stockpiles were analyzed for
metals (25 samples), pesticides (8 samples), perchlorate (8 samples), PAHs (11 samples),
dioxin (6 samples) and TEPH (17 samples). The chemicals detected are metals, dioxins and
pesticides. The Ridge Area has been proposed for residential use. As part of the grading plan
for the Project Site, the Ridge Area soils will be cut to bedrock and placed as fill in the North

Valley. A layer of 14 feet of crushed bedrock wilt be placed over the soils:

The screening results using maximum detected concentrations for the former Remediation
Stockpile footprint area are presented in Table 3-4a. The estimated total excess cancer risk for
the former Remediation Stockpile footprint area is 5 x10 including arsenic and 2 x 10°
excluding arsenic. The maximum detection of arsenic is 19 mg/kg, and the 95th percentile
ambient level is 18.2 mg/kg. The 2 x 10 excess carcinogenic risk is due almost entirely to the
low level of pesticides. All individual pesticide concentrations were below their respective
residential PRGs.

The estimated total noncancer hazard index using maximum detected concentrations for the
former Remediation Stockpiles footprints is 0.009. The analytical resuits for antimony were all
rejected except for two non-detect samples because they do not meet laboratory quality control
criteria (Appendix C). However, availabie vaiidated antimony resuits for the Flare Sties 1, 2,
and 3, Demolition Sites 1 and 3, and Remediation Stockpile waste characterization samples

(Table B-1a, Appendix B) indicate that antimony was not detected above the residential PRG.
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~ Therefore, antimony is not expected to have impacted the site based on the low concentrations
. observed in these samples.

Risk estimates based on the 85% UCL concentration are presented in Table 3-4b. The
estimated excess cancer risks are 3 x10°, including arsenic, and 2 x 10, excluding arsenic.
The estimated hazard index is 0.009. As discussed in previous reports (e.g., Section 7.1.4.11 of
the RI/FS, Earth Tech 2001), the levels of arsenic, manganese and iron detected at the Project
Site are indicative of ambient values.

Total phosphorus was detected in the former Remediation Stockpile footprint area at a
maximum value of 361 mg/kg. A PRG has not been developed for this chemical, however, all

25 samples are well below the 95th percentiie of ambient soil concentration of 458 mg/kg. The

form of phosphorus at the site is not known; however, it is likely that the form is oxidized
phosphorus due to the rapid degradation of elemental phosphorus to oxidized phosphorus in the
presence of oxygen. Endrin aldehyde was also detected in the former Remediation Stockpile
footprint area. A PRG has not been developed for this chemical; however it was detected in
only one of eight samples.

3.5 UNCERTAINTY

Uncertainty is inherent in many aspects of the risk assessment process. Uncertainty generally

‘ arises from a lack of knowledge of (1) site conditions and future site use, (2) toxicity and dose-
response of the chemicals, and/or (3) the extent to which an individual may be exposed (if at all)
to the chemicals. This lack of knowledge means that assumptions must be made based on

information presented in the scientific literature or on professional judgment. Although some
assumptions have significant scientific basis, many do not. The assumptions that introduce the
greatest amount of uncertainty, and their effects on the findings of this post-remediation risk
assessment, are discussed below. This discussion is qualitative in nature, reflecting the
difficulty in quantifying the uncertainty in specific assumptions. In general, assumptions are
selected in a manner that purposely biases the process toward heaith protection.

3.5.1 Uncertainty Associated with Data Evaluation

All chemicals other than TEPH, inorganic chemicals detected below the 95th percentile of the
site-specific ambient dataset; calcium, magnesium, potassium, and sodium; that were detected
in validated soil samples collected in the South Valley and Ridge Area are evaluated in this
post-remediation risk assessment without regard to frequency of detection or depth of the

sample.
\
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3.5.2 Exposure Point Concentrations

An assessment that presents risk estimates based only the maximum detected concentration
likely provides a conservative evaluation in that it assumes exposure to all maximum
concentrations simultaneously regardless of actual locations. Accordingly, health risk estimates
are also calculated based on 95% UCL concentrations in the residential and open space areas
when the 95 % UCL is less than the maximum. For the Ridge area (residential area) this was
done as opposed to subsets of the data (e.g., hypothetical lots), because the Ridge Area will be
cut to bedrock and the soil placed in the North Valley. Therefore, the soil will be excavated,
removed, placed in the North Valley, mixed, and covered with 14 feet of crushed bedrock.
Using risk estimates based on the 85% UCL is appropriate for the open space areas because it

is more likely that a person would move throughout the entire open space area. Nevertheless,
the risk assessment evaluates the residual chemical levels in these soils to determine the need
for any further evaluation.

3.5.3 Uncertainty Associated with Toxicity Assessment

understanding of the toxicity to humans of exposures to the low concentrations generally
encountered in the environment. For example, the majority of the toxicity values used to derive
the US EPA Region 9 PRGs are based on animal studies or studies of exposures that are
several orders of magnitude greater than what a person may be exposed to in the environment,
and incorporate very conservative uncertainty factors that likely overestimate any predicted
adverse effects in humans. For some chemicals, no toxicity values have been established and

structurally similar chemicals are used as surrogates. In addition, the potential noncarcinogenic
health impacts are conservatively assumed to be additive for all chemicals without regard to the
target organ affected. The carcinogenic risk estimates are also assumed to be additive. This is
a conservative approach since different substances generally have different mechanisms of
action and different target organs relative to carcinogenesis.

3.5.4 Uncertainty Associated with Exposure Assessment

The health risk estimates are based on chemical concentrations measured at the site and US
EPA Region 9 PRGs for residential soil. PRGs assume continuous and long-term exposure to
chemicals in soil via ingestion, dermal contact, and inhalation of vapors or resuspended soil
particulates (dust). This is a very conservative assumption because the planned use of the
South Valley is to be open space. Therefore the risk estimates presented for the South Valley
area are over-estimated because a potential recreator will have significantly less exposure to
the area than a resident that lives on the area. Similarly for Ridge Area soils being placed in the
North Valley, the risk estimates are also over-estimated because the residents will not have a
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. complete pathway to come in contact with the soils because the soils will be 14 or more feet
below the ground surface.

The Region 9 PRGs do not account for other possible exposure pathways including ingestion of

i i i 11ra anAd inhalatinn af indAaar air Thara i
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considerable uncertainty associated with evaluating potential health risks from these exposure
pathways, primarily due to the scientific community's limited understanding of the transport of
chemicals in soil into indoor air or piants. Additionally, no volatile chemicals were detected.
Volatiles were defined as having a Henry’s Law constant greater than 10° (atm-m*mol) and a
molecular weight less than 200 g/mole (as defined in the US EPA Region 9 PRG Table Users
Guide/Technical Background Document, 2002b). Therefore, consideration of volatiles in indoor

air is not applicable to the residential portion (Ridge area). Nevertheless, the exclusion of these
pathways may underestimate the estimated potential noncancer hazard indices or excess
cancer risk for some chemicals in the residential scenario evaluation.

3.6 ECOLOGICAL ASSESSMENT

P i loqical i I iated witt hemicals detected in the South Valley

soils and sediment are evaluated through use of a screening assessment. This'screening-!evel
ecological risk assessment is conducted using methods consistent with the Guidance for

. Ecological Risk Assessment at Hazardous Waste Sites and Permitted Facilities (Cal EPA 1996)
as presented in Section 7.2 of the RI/FS. The 95% UCL concentrations of chemicals detected in
soils and sediment are compared to ecological sci'eening criteria and chronic sediment quality

L vely.

As a basis for screening risks to ecological receptors, risk-based criteria are developed for
chemicals in soils in the grassiand habitat that are protective of plants and wildlife. The
selection of the criteria is discussed further in Section 7.2.3 of the RI/FS. In summary, when
appropriate data are available, soil reference concentrations are developed for plants, soil
invertebrates and representative mammal and bird species. For some chemicals, there are no
appropriate criteria, while for others there are one to four values for ecological receptors that
could be applied in the screening assessment. The most relevant criterion for each chemical is
identified using an evaluation process described in Figure 7-2 of the RI/FS. Calculations of soil
screening levels for the various ecological receptors have been updated since the RI/FS and
are presented in Appendix E of this report.

3.6.1 South Vailey Remediation Area

The ecological screening results using 95% UCL soil concentrations detected in the South
. Valley Remediation Area are presented in Table 3-5. All concentrations are below their
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respective ecological screening values except for aluminum, mercury, vanadium and zinc. For
aluminum, all screening criteria are below the ambient concentration; therefore the ambient
concentration is identified as the screening criterion and the maximum aluminum concentration

exceeded the ambient concentration. This situation occurs frequently in these types of
evaluations. Aluminum is the most common metallic element in the earth’s crust, and the
concentrations of aluminum in soils vary widely from 10,000 to 300,000 mg/kg (Dragun, 1988).
Total aluminum in soil is not correlated with toxicity to plants or soil invertebrates. The US EPA
states that aluminum should.be identified as a chemical of potential concern only where the soil
pH is less than 5.5 (US EPA, 2003a). pH measurements taken of soil at the Tourtelot site range
from 6.4-7.4. Therefore, aluminum is not expected to contribute significantly to any potential

ecological concerns. The 95% UCL of mercury (0.42 mg/kg) is only slightly above the most

sensitive ecological screening criterion of 0.3 mg/kg for plants (which is also equivalent to the
95th percentile ambient soil concentration). The authors of the mercury criterion for plants
describe their confidence in this benchmark as “low” because it is based on a secondary
reference and the threshold from the other available reference is more than two orders of
magnitude higher [34.9 mg/kg] (Efroysom et al. 1997). These authors caution, “If chemical
concentrations reported in field soils that support a vigorous and diverse plant communities

exceed one or more of the benchmarks presented in the report or if a benchmark is exceeded
by background concentrations, it is generally safe to assume that the benchmark is a poor
measure of risk to the plant community at the site”. The screening criteria for birds and
mammals are 530 mg/kg and 240 mg/kg, respectively. Mercury concentrations in most of the
soil samples are within the background range and relatively few samples (17 of 142) are above
the most sensitive screening criterion for plants and no samples had concentrations above the

other criterion for ol teria for bird s The situation is similar for zi
with only 4 of 87 samples exceeding the most sensitive screening criterion of 200 mg/kg for soil

invertebrates. The zinc screening criteria for birds and mammals are 4600 mg/kg and 720

mg/kg, respectively and no samples had zinc concentrations that exceeded these criteria. Also,

in evaluating zinc levels some consideration should be given to the fact that zinc is an essential

micronutrient for both plants and animals. In addition, it should be noted that there is a vigorous
nlant community throughout the South Valley area of the site. The 95% UCL concentration for
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vanadium is slightly above the 95th percentile concentration of vanadium in ambient soil at the
site (99.8 mg/kg compared to 96.4 mg/kg). However, the measured concentrations suggest that
vanadium is not at levels significantly above background in site soils.

In some instances, ecological criteria are not readily available. There is not sufficient toxicity
data to develop ecological criteria for perchlorate, and there is no obvious surrogate. However,
perchlorate was detected in only 2% of the samples analyzed and was found at low ug/kg levels
(95% UCL of 0.026 mg/kg). Iron and phosphorous are also not evaluated in this assessment,
as they are common constituents in soil and essential elements for biota. iron is a common
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. constituent in soil that is found at percent levels that vary widely for different soils. Iron is not
very bioavailable in neutral and basic pH soils (US EPA, 2003b) and plants regulate its uptake;
in most cases the iron demand of plants is higher than the amount available. Under these soil
conditions, iron is not expected to be toxic to plants [or animals] (US EPA, 2003b). Phosphorus

is an essential nutrient for plants and phosphorus as phosphate in soil is generally not

considered toxic to terrestrial animals. Therefore, the detected concentrations of iron and
phosphorus in soil in the South Valley are not expected to contribute significantly to any adverse
ecological effects.

3.62 Flare Site3

The ecological screening results for the Flare Site 3 are presented in Table 3-6. The
assessment was based on comparison of the maximum detected concentration because of the
few samples collected in this area. With the exception of vanadium, all concentrations are
below their respective ecological screening values. The maximum concentration for vanadium is
below the 95th percentile concentration of vanadium in ambient soil at the site (73 mg/kg
compared to 96.4 mg/kg). Therefore, these chemicals are not expected to pose an ecological

rninthis area.

3.6.3 South Valley Wetlands Area

. Sediment samples collected in the South Valley wetlands area were analyzed for metals (up to
11 samples; 29 for mercury), explosives (3 samples), PAHs (3 samples), dioxins/furans (4
sample), nitrogen/nitrate (2 samples), and methyl mercury (18 samples). These samples are
screened by comparing the maximum detected concentration of each chemical to its Chronic
Sediment Quality Criterion protective of sediment dwelling organisms, as established in
Appendix F of the RI/FS (Earth Tech 2001). Using the 95% UCLs of the sediment
concentrations, only copper, iron, manganese and mercury exceed their respective criteria for
sediment-dwelling organisms. These values are presented in Table 3-7.

It should be noted that the 95% UCL concentration for copper in sediment (63 mg/kg) is less
than the 95th percentile ambient soil concentration suggesting the wetland sediments have not
been impacted by an anthropogenic source of copper. Likewise, the iron levels in sediment are
similar to ambient soil levels. The 95% UCL concentration of manganese in sediment is
essentially equivalent to its sediment quality criterion (1680 mg/kg to 1673 mg/kg). These
observations suggest that although the concentrations of these chemicals exceed screening
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Sediment samples from six of 29 locations in the South Valley Wetland contained total mercury
. concentrations greater than the sediment criterion of 0.2 mg/kg. Only the two samples from the
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0 to 1.5 feet at location WET-7 and one surface sampie from WET-1B contained total mercury.
concentrations greater than 1 mg/kg. This analysis suggests that the more elevated mercury
levels are confined to one end (and a small area) of the wetland. Analysis of the these same
sediment samples for methyl mercury, the most toxic form of mercury, showed that methyl
mercury concentrations are well below the sediment criterion of 0.02 mg/kg for the protection of
bird species feeding on aquatic invertebrates (RWFS Appendix F, Earth Tech 2001). These
analyses confirm that no potentially toxic levels of methyl mercury are being produced in the
wetland (even in the areas with elevated total mercury levels). Based on the isolated area of
sediment with elevated total mercury levels and the absence of elevated methyl mercury levels,
no remediation of South Valley Wetland sediment was proposed in the RI/FS, the RAP or is

currently proposed in this report. This recommendation is also consistent with the desirable

goal of minimizing disturbance and maintaining ecological integrity in natural wetlands.

The ecological screening assessments are not intended to be an assessment providing
estimates of theoretical risk to representative plant and animal species, but rather a chemical by
chemical screen against the most conservative criterion identified of any receptor group. This
screening procedure is therefore chemical and receptor specific and not amenable to analysis of

cumulative hazard. However, this approach does provide a conservative assessment,
particularly since few chemicals are found at concentrations that exceed the screening criteria
and the Site concentration to screening criteria ratio of those chemicals with similar mechanisms
of action (e.g. di- and tri-valent metals which might be considered additive for a receptor) are
quite small. Additionally, the ecological screening values based on mammals and birds do not
consider the foraging patterns of potential ecological receptors. Assuming that all foraging is on

vegetation from the South Valley area is unrealistic for wide-ranging species. For example; the —————————
home range for deer has been estimated to be from 59 to 520 hectares (Sample and Suter

1994). Assuming the South Valley area is 1-2 hectares, a conservative area use factor for deer

would be 30 (59 hectares range/2 hectares on site). Therefore, the screening criteria based on

deer likely contain a safety factor of at least 30. A similar type of analysis could be conducted

for birds. These facts suggest that a formal analysis of cumuiative harm is not necessary to

support a conclusion that residual chemical concentrations pose a negligible risk to ecological

receptors. o
3.7 POST REMEDIATION RISK ASSESSMENT CONCLUSIONS

This section presents the conclusions of a post-remediation risk assessment for the South
Valley and Ridge Area soils to verify that the residual chemical concentrations in these areas
are protective of human and ecological health. The assessment focuses on potential heaith
risks in which exposure to residual chemicals in soil via incidental ingestion, dermal contact, and
inhalation of vapors or particulates is assumed. Additionally, a screening level ecological
assessment was conducted for the all areas including wetlands sediment in the South Valley.
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The risk assessment assumes a conservative residential exposure with direct contact with the
maximum residual levels. This is a very conservative assumption because the planned use of
the South Valley is to be open space. With the exception of arsenic, iron and manganese, all
individual chemicals are below their respective preliminary remediation goals. Basedon a
previous evaiuation presented in the RI/FS, which included further statistical analysis,
cumulative probability plots, comparison to background literature values, and an evaluation of
spatial distribution, site soils do not appear to have been impacted by arsenic, iron, or
manganese in the South Valley and Ridge Area. We also conducted a further evaluation using
the 95% UCL concentration for each of the chemicals to account for the uncertainty in

estimating the true average g:oncentration at a site.

There are ranges of cancer risk levels that are applied in health risk assessment. The NCP (40
CFR 300) defines an excess cancer risk range of 10® to 10, depending on site-specific
considerations, as being the range of risk considered de-minimis. A carcinogenic risk of less
than 10-5 is considered insignificant and of no regulatory interest according to the State of
Callforma Drinking Water and Toxic Enforcement Act of 1886 (Proposition 65) and the AB2588

ic Hot Spots Program. The risk estimates for chemicals in soil in the South Valley areas
are at or less than these common regulatory benchmarks (i.e., a noncancer hazard of 1 or a
theoretical lifetime excess cancer risk of 1x10?) after considering the 95% UCL concentrations
and removing chemicals that are likely to be present at background levels (arsenic, iron, and
manganese).

With regard to the Ridge area, the risk estimates for the Remediation Stockpile footprints is

slightly above 10, however the individual chemicals have excess risks less than 1x10°%. Al
soils in the Ridge Area will be cut to bedrock and placed in the North Valley. Therefore these
soils are not expected to pose any health concern.

An ecological screening assessment is conducted for the soil in the South Valley and sediment
in the wetlands areas. Results of the ecological soil screening evaluation in each area indicate
that the soil concentrations are below screening criteria except for aluminum, mercury,
vanadium and zinc in the South Valley. Results of the screening ecological sediment screening
evaluation in each area indicate that the sediment concentrations are below Chronic Sediment
Quality Criteria except for copper, iron, manganese and mercury in the South Valley. The
ecological screening assessment is not intended to be an assessment providing estimates of
theoretical risk to representative plant and animal species, but rather a chemical- by-chemical
screen against the most conservative criterion identified of any receptor group. Use of
conservative assumptions in the ecological screening assessment suggest that a formal
analysis of cumulative harm is not necessary to support a conclusion that residual chemical

concentration pose a negligible risk to ecological receptors. The screening assessment
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. compares the 85% UCL concentration of each chemical to the most sensitive receptor and the
most sensitive toxicological endpoints. It is not appropriate to calculate a cumulative risk
estimate since the toxicological endpoints for each receptor varies by chemical. The ecological
assessment of the wetlands _sediments indicate that the concentrations of chemicals detected in

the soil and sediment of the South Valley do not pose any ecological concerns or any threat to

the wetlands system.

The results of this post-remediation risk assessment should be interpreted within the context of
the uncertainty that is inherent in many aspects of the risk assessment process. The primary
uncertainties associated with this assessment include:

¢ Inclusion of essentially all detected chemicals regardless of detection frequency or
depth of sample. This assumption is more likely to overestimate potential health
risks, especially when those estimates are based on maximum detected
concentrations.

¢ Inclusion of direct exposure to chemicals in soil via incidental ingestion, dermal
contact, and inhalation of vapors or particulates (dust) under a residential scenario.
This is a conservative assumption for the South Valley given that the South Valley
will be open space and for the Ridge given that these soils will be excavated, taken
. to the North Valley and covered with 14 of clean bedrock fill.

Based on these and other uncertainties, we believe that the health risk estimates presented
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4.0 SUMMARY AND CONCLUSIONS

4.1 SUMMARY OF ACTIVITIES

Between 2002 and November 2003, Pacific Bay Homes completed non-OE remedial activities
in the Ridge Area and South Valley. This work was performed under DTSC oversight, in
accordance with the approved final Non-OE RDD, and other related support plans for the Site.
The remedial activities included the following principal components:

 investigation sampling of Flare Site 2, Flare Site 3, and Demolition Site 1, and
former Remediation Stockpile footprints in the Ridge Area

« Excavation and stockpiling of chemically impacted soils from Flare Site 1, Flare
Site 2, Flare Site 3, Demolition Site 1, and Demolition Site 3;

« Off-site disposal of soils with chemical concentrations exceeding the remediation
goals and/or DTSC requirements;

« Confirmation sampling to confirm removal of chemically impacted soils.

4.2 CONCLUSIONS

In accordance with the remediation plans approved by DTSC, remediation of chemically-
affected soils within the Ridge Area and South Valley has been achieved. All areas identified in
the Non-OE RDD as well as chemically-affected areas encountered during OE point clearance
have been excavated and removed from the Ridge Area and South Valley. Confirmation

samples indicate that chemically-impacted soil has beenremoved fromtheseareas.————————

The majority of OE remedial activities have been completed, and other OE remedial activities
are ongoing and are being conducted in accordance with the OE RDD. A Conceptual Site Model
has been prepared to address the distribution of OE throughout the Project Site as well as
offsite issues. The Conceptual Site Model will be used for assessing whether the OE clearance

action is complete.

The OE-cleared soil from the Ridge Area and South Valley that is not chemically-impacted will
be placed in the North Valley. These Project Site OE cleared soils will then be covered with a
minimum of 14 feet of OE-free crushed bedrock.

A post-remediation risk assessment was conducted to verify that the residual chemical

concentrations in the Ridge Area and South Valley Sites areas are protective of human health

and the environment and to identify any areas requiring further evaluation, if needed. A final
overall human health and ecological risk assessment will be performed for the Project Site,

™\
\7

South Valley and Ridge Area Non-OE Remediation Report 34 March 22, 2004
Tourtelot Cleanup Project, Benicia, Califoria




. which will address all of the discrete areas that have been considered separately in this and
previous Non-OE reports.
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