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Executive Summary

This Addendum to the Final Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Five-Year Review Report for Former Marine Corps Air Station
(MCAS) Tustin (Figure 1-1) completed in October 2011 (United States Department of the
Navy [DoN] 201la) presents re-evaluations of estimated vapor intrusion (VI) risks at
Operable Units (OU) 1A and 1B South (Installation Restoration Program [IRP] Sites 13S
and 3, respectively) to account for updated toxicity criteria for trichloroethene (TCE),
published in the United States Environmental Protection Agency's (U.S. EPA’s) Integrated
Risk Information System (IRIS) on September 28, 2011. Time did not allow for a rigorous
evaluation of the updated criteria in the Final CERCLA Five-Year Review Report (DoN
2011a) given the statutory requirement to finalize the Report prior to October 31, 2011. This
Addendum also presents protectiveness determinations for three OU-4B Sites, termed
"Low Concentration" Sites (IRP-11, -13W, and Miscellaneous Major Spill [MMS]-04). These
OU-4B Sites were acknowledged in the Final CERCLA Five-Year Review Report (DoN
2011a), but protectiveness determinations were not completed.

The selected remedy for the three Low Concentration OU-4B Sites is institutional controls
(ICs). The remedy for MMS-04 was completed in 2011. The agency-concurred Final
Remedial Action Completion Report (RACR) (AIS-TN&A JV 2011a) documented that the
terms of the Final Record of Decision/Remedial Action Plan (ROD/RAP) were met for MMS-
04; and the remedial action objectives (RAOs) and remediation goal (RG) have been
achieved for groundwater. The Final RACR also documented that soil at MMS-04 requires
no further action (NFA); therefore, the Site was protective of human health and the
environment.

This Addendum was prepared by DoN in accordance with the U.S. EPA guidance and DoN
policy for conducting Five-Year Reviews pursuant to Section 121(C) of CERCLA and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) at 40 Code of
Federal Regulations (CFR) § 300.430(f)(4)(ii) (DoN 2011b and U.S. EPA 2001).

ES1 OU-1A and OU-1B South
ES 1.1 Technical Assessment

The updated technical assessment summary for OU-1A and OU-1B South is as follows:

Technical Assessment Summary

Question Answer Comments
A: Is the remedy functioning as Affirmative The hydraulic containment remedies for OU-1A
intended by the decision and OU-1B South are functioning as intended
documents? by their respective ROD/RAPs. Additional

details can be found in the Final CERCLA Five-
Year Review Report (DoN 2011a).

B: Are the exposure Negative Toxicity criteria for TCE was recently updated
assumptions, toxicity data, and published in U.S. EPA’s IRIS on

cleanup levels, and RAOs used September 28, 2011.

at the time of remedy selection

The exposure assumptions, cleanup levels and
RAOs used at the time of the remedy still
remain valid. Additional details can be found in
the Final CERCLA Five-Year Review Report

still valid?
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(DoN 2011a).

C: Has any other information
come to light that could call into
guestion the protectiveness of
the remedy?

Negative No additional information has come to light that
effects the protectiveness of the remedies.
Additional details can be found in the Final
CERCLA Five-Year Review Report (DoN

2011a).

ES 1.2 Re-Evaluation of VI Risk

In re-evaluating the protectiveness of the remedies under residential and industrial
exposure scenarios, the VI risks were evaluated on a point-by-point basis using results for
volatile organic compounds (VOCs) in groundwater samples from individual monitoring
wells. Consistent with the Final CERCLA Five-Year Review Report (DoN 2011a), risk
assessments were conducted using a dual-tracking approach in which each data point was
evaluated using both U.S. EPA and California Environmental Protection Agency (Cal/EPA)
methodologies and toxicity criteria. Estimates of incremental cancer risks and non-cancer
hazard quotients (HQs) using the Fourth Quarter 2011 groundwater monitoring data were
used to estimate cumulative risk and Hazard Index (HI) at each monitoring well. The results
are summarized in the tables below:

Summary of Estimated Incremental Cancer Risk and Estimated Hazard Index
Residential Scenario

Operable Unit U.S. EPA Cal/EPA Hazard Index Range

Cancer Risk Range

Cancer Risk Range

OU-1A

7x10°to 3x10°

7x107t0 7 x 10®

0.001to 1

OU-1B South

1x10%t0o4x 10°

1x10"to4x 107

0.002 to 11

Summary of Estimated Incremental Cancer Risk and Estimated Hazard Index
Industrial Scenario

Operable Unit

U.S. EPA

Cancer Risk Range

Cal/lEPA

Cancer Risk Range

Hazard Index Range

OU-1A

2x10®to5x 10

4x10°t04x 10"

0.0002 to 0.03

OU-1B South

3x10®t07x10”

3x10®t07x10”

0.0003 t0 0.2

Under a residential exposure scenario, estimated maximum cancer risks for OU-1A and
OU-1B South are within the NCP risk management range (10° to 10™). The maximum non-
cancer HI for OU-1B South exceeds the acceptable threshold of 1. Under an industrial
exposure scenario, estimated maximum cancer risks for OU-1A and OU-1B South are
below the point of departure (10°). The maximum non-cancer HI for OU-1B South is below
the acceptable threshold of 1. Baseline human-health risk assessments (HHRAS)
conducted for residential and industrial scenarios at the Feasibility Study (FS) Report stage
also produced estimated risks that were within the NCP risk management range. These
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residential and industrial land-use scenarios were determined to be protective for the VI
pathway as documented in respective regulatory agency-concurred final ROD/RAPs for
these Sites.

In reviewing recent VI risk management decisions, regulatory agencies have indicated a
preference for multiple lines of evidence to ensure the protectiveness of the remedies.
Multiple lines of evidence may include using site-specific measurements for VI model input
parameters verses default parameters such as: groundwater data, soil gas data, indoor air
guality data, and/or other site-specific parameters that may be substituted for model default
parameters (California Department of Toxic Substances Control [DTSC 2011]).

ES 1.3 Issues and Recommendations

In March 2012, the United States Department of Defense (DoD) issued the following policy
to all DoD components (Defense Environmental Restoration Program [DERP] Manual [DoD
2012)):

e The DoN shall provide notice of potential VI risks to non-DoD property owners in
writing, and as appropriate, include such notices in decision documents and transfer
documents (DoD 2012 Enclosure 3 86c(4)(a) p48).

o The transferee should address the potential for VI in future structures at its own
expense by adding appropriate mitigating measures during construction or by
demonstrating that there is no unacceptable risk under applicable law. Decision
documents and transfer documents shall reflect such obligations, as appropriate
(DoD 2012 Enclosure 3 86¢(4)(b) p48).

The following two recommendations are provided based on previous agency comments on
the Final CERCLA Five-Year Review Report (DoN 2011a) and on the Draft Five-Year
Review Report Addendum (DoN 2012), on regulatory agency preference for multiple lines
of evidence, and in consideration of DoD policy:

e For OU-1A and OU-1B South, provide notice of potential VI risk consistent with the
DERP Manual (DoD 2012).

e For OU-1A and OU-1B South, prepare Explanations of Significant Differences
(ESDs) to document ICs for potential VI risk for residential and sensitive use
scenarios. Sensitive use scenarios, as defined by DTSC, include schools [K-12],
day care facilities, hospitals, and college housing. A Land Use Control (LUC)
Remedial Design (RD) Amendment will also be prepared to address and describe
IC implementation and associated maintenance actions including reporting
requirements. Both the ESDs and the LUC RD Amendment will be submitted to the
regulatory agencies for review and concurrence. The Areas Requiring Institutional
Controls (ARICs) for potential VI risk for Carve-Out (CO) Areas 5 and 6 will be
determined in consultation with the Federal Facility Site Remediation Agreement
(FFSRA) signatories and documented in the ESDs.

These ICs will be documented in an ESD and implemented in coordination with the
regulatory agencies.

ES 1.4 Protectiveness Statements

The remedies for OU-1A and OU-1B South are determined to be protective under current
site conditions based on technical information available at the time of the Final CERCLA
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Five-Year Review Report, the revised technical evaluation presented in this Addendum,
and consistent with DTSC's technical evaluation presented in their January 10, 2012 letter
(DTSC 2012). The long-term protectiveness of the remedies at OU-1A and OU-1B South
will be addressed by establishing additional ICs for potential VI risk.

ES 2 OU-4B Low Concentration Sites
ES 2.1 Purpose

This Section summarizes the five-year review process completed subsequent to the Final
CERCLA Five-Year Review Report for OU-4B Sites IRP-11, -13W, and MMS-04; including
technical assessments, any identified issues, recommendations, and protectiveness
determinations. Protectiveness determinations for these three OU-4B Sites were
acknowledged but not completed in the Final CERCLA Five-Year Review Report (DoN
2011a).

ES 2.2 Five-Year Review Process
The five-year review process for IRP-11, -13W, and MMS-04 consisted of the following:
e Administrative components;
o Community notifications and involvement;
o Document reviews;
o Data reviews;
e Site Inspections;
e Interviews; and

e Protectiveness determinations.

ES 2.3 Technical Assessments
Technical assessment summaries for IRP-11, -13W, and MMS-04 are as follows:

Technical Assessment Summary

Question Answer Comments
A: Is the remedy functioning as Affirmative The remedies for IRP-11 and -13W are
intended by the decision functioning as intended by the ROD/RAP. The
documents? remedy for MMS-04 was completed in 2011 as

documented in the agency concurred Final
RACR. Additional details can be found in this

Addendum.
B: Are the exposure Negative Toxicity criteria for TCE was recently updated
assumptions, toxicity data, and published in U.S. EPA’s IRIS on
cleanup levels, and RAOs used September 28, 2011.
at the time of remedy selection .
i . The exposure assumptions, cleanup levels and
still valid?

RAOs used at the time of the remedy decision
still remain valid.
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C: Has any other information Negative No additional information has come to light that
come to light that could call into effects the protectiveness of the remedies.
guestion the protectiveness of Additional details can be found in this

the remedy? Addendum.

The toxicity criteria for TCE have changed since the RAOs were established; therefore the
answer to Question B is negative. An evaluation of the change in TCE criteria is included in
this Addendum.

Based on the monitoring data and documents reviewed, the site inspection, and interviews,
the remedy for IRP-11 and -13W is functioning as intended by the ROD/RAP (DoN 2010).
The remedy for MMS-04 was completed in 2011 as documented in the agency concurred
Final RACR (AIS-TN&A JV 201la). Groundwater monitoring data indicate that TCE
groundwater concentrations are low and relatively stable. Site inspections and interviews
revealed no evidence of any activities at the Site that are inconsistent with the land-use
restrictions established in the Finding of Suitability for Early Transfer (FOSET) (DoN 2007)
and in the Draft LUC RD (AIS-TN&A JV 2011b). The evaluation of the applicable or relevant
and appropriate requirements (ARARs) which were documented in the ROD/RAP indicated
that there were no significant changes to the standards/requirements identified as ARARs
that could negatively affect the protectiveness of the remedy at the Sites. Additionally, no
newly promulgated standards were identified that could negatively affect the protectiveness
of the remedy.

The remedy for IRP-11, -13W, and MMS-04 was designed to prevent contact with TCE
impacted groundwater through ICs. The ICs do not specifically address the VI pathway, and
updated toxicity criteria for TCE were published in September 2011; therefore, this review
included an evaluation of VI risk employing the updated TCE toxicity criteria. Using the
maximum TCE groundwater concentration reported in the Fourth Quarter 2011
groundwater monitoring event, the estimated maximum VI cancer risk and non-cancer Hi
are below regulatory levels of concern. There is no other information that calls into question
the protectiveness of the remedy.

ES 2.4 Issues and Recommendations

No issues have been identified for IRP-11 and -13W that currently or in the future would
prevent the respective remedies at these Sites from being protective of human health and
the environment.

Since MMS-04 has received an NFA determination as documented in the Final RACR (AIS-
T&N JV 2011a), no subsequent five-year reviews are required for MMS-04.

ES 2.5 Protectiveness Statement

Based on these findings, the remedies at IRP-11 and -13W are being implemented in
accordance with the ROD/RAP (DoN 2010) and are protective of human health and the
environment. The remedy for MMS-04 was completed in 2011 as documented in the
agency concurred Final RACR.

In accordance with the U.S. EPA guidance, DoN policy, and Final CERCLA Five Year
Review Report; future five-year reviews are not required for MMS-04.
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SUMMARY FORM
CERCLA FIVE-YEAR REVIEW REPORT ADDENDUM
FORMER MARINE CORPS AIR STATION TUSTIN, CALIFORNIA

SITE IDENTIFICATION

Site name (from Waste LAN): Former Tustin Marine Corps Air Station

U.S. EPA ID (from Waste LAN): CA9170090022

Site areas addressed in this CERCLA Five-Year Review Report Addendum:
IRP-13S (OU-1A), IRP-3 (OU-1B South), IRP-11, IRP-13W, and MMS-04 (OU-4B Low Concentration Sites)

Region: 9 State: CA City/County: Tustin/Orange

NPL status: [JFinal [] Deleted [XOther (specify) Former MCAS Tustin is not an National Priority List (NPL) site

Remediation status (choose all that apply): [] Under Construction [X] Operating [] Complete

Multiple OUs? [X] YES [] NO Construction completion date: N/A

Has site been put into reuse? [X] YES [JNO (a portion of IRP-13S and -13W has been transferred; balance of
areas remain under DoN control and/or Lease-in-Furtherance-of-Conveyance [LIFOC])

REVIEW STATUS

Lead agency: [ ] U.S. EPA [] State [] Tribe [X] Other Federal Agency _DoN

Author name:
DoN Base Realignment and Closure (BRAC) Program Management Office (PMO) West

Author title: Author affiliation:

Review period: N/A (Addendum)

Date(s) of inspection:

Type of review:

X] Post-SARA X] Non-NPL Remedial Action Site
[] Pre-SARA [J NPL State/Tribe-lead
[] NPL-Removal only [] Regional Discretion

Review number: [] 1 (first) [J2 (second) [] 3 (third) [X] Other (specify)__1% for OU-4B Sites, Addendum to 2™
Review for OU-1A and -1B South

REVIEW STATUS - CONTINUED

Triggering action (for the entire Former MCAS Tustin):

[] Actual Remedial Action Onsite Construction at OU # [ Construction Completion
X ROD/RAP for IRP-1 (remedy in progress as of ROD/RAP date) [X] Previous Five-Year Review Report
] other

Triggering action date (for the entire Former MCAS Tustin):

December 20, 2001 (date of ROD/RAP — IRP-1 remedy already in progress); October 31, 2006 (signature date of
first five-year review for IRP-1)

Due date (five years after triggering action date): October 31, 2011 (five years from signature date of first five-
year review for IRP-1). Addendum is due one year after the CERCLA Five-Year Review Report or October 31,
2012
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SUMMARY FORM
CERCLA FIVE-YEAR REVIEW REPORT ADDENDUM
FORMER MARINE CORPS AIR STATION TUSTIN, CALIFORNIA

Issues and Recommendations:
IRP-13S and IRP-3 (OU-1A and OU-1B South)

In March 2012, the United States Department of Defense (DoD) issued the following policy to all DoD components
DERP Manual (DoD 2012):

e The DoN shall provide notice of potential VI risks to non-DoD property owners in writing, and as
appropriate, include such notices in decision documents and transfer documents (DoD 2012 Enclosure 3
86¢(4)(a) p48).

e The transferee should address the potential for VI in future structures at its own expense by adding
appropriate mitigating measures during construction or by demonstrating that there is no unacceptable
risk under applicable law. Decision documents and transfer documents shall reflect such obligations, as
appropriate (DoD 2012 Enclosure 3 86¢(4)(b) p48).

The following two recommendations are provided based on previous agency comments on the Final CERCLA Five-
Year Review Report (DoN 2011a) and on the Draft Five-Year Review Report Addendum (DoN 2012), on regulatory
agency preference for multiple lines of evidence, and in consideration of DoD policy:

e For OU-1A and OU-1B South, provide notice of potential VI risk consistent with the DERP Manual (DoD
2012).

e For OU-1A and OU-1B South, prepare ESDs to document ICs for potential VI risk for residential and
sensitive use scenarios. Sensitive use scenarios, as defined by DTSC, include schools [K-12], day care
facilities, hospitals, and college housing. A LUC RD Amendment will also be prepared to address and
describe IC implementation and associated maintenance actions including reporting requirements. Both
the ESDs and the LUC RD Amendment will be submitted to the regulatory agencies for review and
concurrence. The ARICs for potential VI risk for CO Areas 5 and 6 will be determined in consultation with
the FFSRA signatories and documented in the ESDs.

These ICs will be documented in an ESD and implemented in coordination with the regulatory agencies.

IRP-11, -13W, and MMS-04 (OU-4B Low Concentration Sites)

No issues have been identified for IRP-11and -13W that currently or in future would prevent the respective
remedies at these Sites from being protective of human health and the environment.

Since MMS-04 has received an NFA determination as documented in the Final RACR (AIS-T&N JV 2011a), no
subsequent five-year reviews are required for this Site.

Protectiveness Statements:
IRP-13S and IRP-3 (OU-1A and OU-1B South)

The remedies for OU-1A and OU-1B South are determined to be protective under current site conditions based on
technical information available at the time of the Final CERCLA Five-Year Review Report, the revised technical
evaluation presented in this Addendum, and consistent with DTSC's technical evaluation presented in their January
10, 2012 letter (DTSC 2012). The long-term protectiveness of the remedies at OU-1A and OU-1B South will be
addressed by establishing additional ICs for potential VI risk.

IRP-11, -13W, and MMS-04 (OU-4B Low Concentration Sites)

Based on these findings, the remedies at IRP-11 and -13W are being implemented in accordance with the
ROD/RAP (DoN 2010) and are protective of human health and the environment. The remedy for MMS-04 was
completed in 2011 as documented in the agency concurred Final RACR.

In accordance with the U.S. EPA guidance, DoN policy, and Final CERCLA Five Year Review Report; future five-
year reviews are not required for MMS-04.

vii
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1. Introduction

This Addendum to the Final Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Five-Year Review Report for Former Marine Corps Air Station
(MCAS) Tustin (Figure 1-1) completed in October 2011 (United States Department of the
Navy [DoN] 201la) presents re-evaluations of estimated vapor intrusion (VI) risks at
Operable Units (OU) 1A and 1B South (Installation Restoration Program [IRP] Sites 13S
and 3, respectively) to account for updated toxicity criteria for trichloroethene (TCE),
published in the United States Environmental Protection Agency's (U.S. EPA’s) Integrated
Risk Information System (IRIS) on September 28, 2011. Time did not allow for a rigorous
evaluation of the updated criteria in the Final CERCLA Five-Year Review Report (DoN
2011a) given the statutory requirement to finalize the Report prior to October 31, 2011. This
Addendum also presents protectiveness determinations for three OU-4B Sites, termed
"Low Concentration" Sites (IRP-11, -13W, and Miscellaneous Major Spill [MMS]-04) as
shown in Figures 1-2 and 1-3. These OU-4B Sites were acknowledged in the Final
CERCLA Five-Year Review Report (DoN 2011a), but protectiveness determinations were
not completed.

The selected remedy for the three Low Concentration OU-4B Sites is institutional controls
(ICs). The remedy for MMS-04 was completed in 2011. The agency-concurred Final
Remedial Action Completion Report (RACR) (AIS-TN&A JV 2011a) documented that the
terms of the Final Record of Decision/Remedial Action Plan (ROD/RAP) were met for MMS-
04; and the remedial action objectives (RAOs) and remediation goal (RG) have been
achieved for groundwater. The Final RACR also documented that soil at MMS-04 requires
no further action (NFA); therefore, the Site was protective of human health and the
environment.

This CERCLA Five-Year Review Report Addendum was prepared by DoN Naval Facilities
Engineering Command (NAVFAC) Southwest Division. The DoN is the lead agency for
implementing cleanup at Former MCAS Tustin pursuant to CERCLA and the United States
Department of Defense (DoD) Environmental Restoration Program (DERP). DERP policies
and procedures were recently revised and updated in March 2012 and are set forth in the
DERP Manual (DoD 2012).

Section 2 of this Addendum presents the re-evaluation of VI risk for OU-1A and -1B South
given the updated TCE toxicity criteria. Section 3 presents a revised technical assessment
based on the risk re-evaluation, and Section 4 presents revised protectiveness
determinations for OU-1A and OU-1B South. Section 5 presents the review of the OU-4B
Low Concentration Sites. Section 6 presents references cited.

Attachments 1 and 2 present details of the VI evaluation methodology and results.
Attachment 3 presents OU-4B site inspection checklists, Attachment 4 presents OU-4B site
inspection photographs, Attachment 5 presents OU-4B interview documentation, and
Attachment 6 presents the responses to comments.
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2. Additional Evaluation of Vapor Intrusion Risk for OU-1A and -1B
South

Toxicity criteria for TCE were updated and published in IRIS on September 28, 2011. Since
the estimated VI risk calculations for the Final CERCLA Five-Year Review Report (DoN
2011a) had already been completed using the previous criteria, and the Report was in the
final stages of preparation, time did not permit evaluation of the effects of the updated
criteria within that report. Therefore, the Base Realignment and Closure (BRAC) Cleanup
Team (BCT) concurred that an Addendum would be prepared addressing the updated
criteria. It was further concurred that the re-evaluation would address only OU-1A and -1B
South (IRP-13S and -3) since those were the only Sites with monitoring wells at which
incremental cancer risk was within the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) "generally acceptable range" (10* to 10°) under the previous

criteria, i.e., no monitoring wells at OU-1B North exceeded an incremental cancer risk of 10°
6

2.1 METHODOLOGY

The methodology followed for this Addendum conforms to DoN policy and U.S. EPA
guidance for conducting five-year reviews under CERCLA since it is an extension of the
five-year review process enumerated in the Final CERCLA Five-Year Review Report (DoN
2011a). The results of this re-evaluation of VI risk are employed in an updated Technical
Assessment presented in Section 3, and an updated Protectiveness Determination for OU-
1A and OU-1B South presented in Section 4.

The VI risk at OU-1A and OU-1B South was re-evaluated using the updated TCE toxicity
criteria for both the residential use scenario, and an industrial use scenario based on the
baseline risk assessment industrial parameters previously reported in the OU-1B Feasibility
Study (FS) Report (Bechtel National, Inc. [BNI] 2002).

2.1.1 Residential Use Scenario

The VI risk at OU-1A and OU-1B South for the residential use scenario was estimated
utilizing the California Department of Toxic Substances Control (DTSC) version of the
Johnson and Ettinger VI model (J&E 1991). The version of the model downloaded from the
DTSC website in February 2012, had been updated by DTSC as of December 2, 2011, and
included the updated U.S. EPA TCE criteria published in IRIS.

The evaluation utilized groundwater monitoring well data from three recent monitoring
events in order to evaluate the time-dependent nature of VI risk, if any. The selected events
were: Third Quarter 2011 (Enviro Compliance Solutions, Inc. [ECS] 2012b), Fourth Quarter
2011 (ECS 2012b), and First Quarter 2012.(ECS 2012a) This approach also enabled
evaluation of groundwater contaminant concentrations in wells that are not sampled every
guarter. Since the Fourth Quarter data set is the most complete of the three, the
Protectiveness Determination presented in Section 4 is based on evaluation of the Fourth
Quarter 2011 data set.

As was the case in the Final CERCLA Five-Year Review Report (DoN 2011a), the re-
evaluation used a dual tracking approach in which each data point was evaluated using
U.S. EPA methodology and toxicity criteria, then separately using DTSC methodology and
toxicity criteria. This distinction is important because the U.S. EPA does not recommend
route-to-route extrapolation, whereas the California Environmental Protection Agency
(Cal/EPA) does utilize route-to-route extrapolation for 1,2,3-trichloropropane (TCP). In the
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case of VI risk from 1,2,3-TCP at OU-1A; this difference leads to different VI risk results and
the dual tracking approach allows the differences to be evaluated.

The site-specific input parameters utilized in the evaluation are summarized below:

Factor Assumption Remarks

OU-1A: 243.84 centimeter (cm)

OU-1B South: 152.4 cm Assumed constant

Depth to groundwater

OU-1A:
. . Layer B: clay 121.92 cm logs - weighted average of
Soil layering .
OU-1B South: soil parameters used as
Layer A: silt/clay mixture 60.96 cm  Single layer in model
Layer B: clay 91.44 cm
Soil lithology directly =~ OU-1A: clay Based on review of boring
above water table OU-1B South: clay logs
Av. soll/groundwater 24.2 degrees Celsius (°C) Based on measured values
temperature
Soil properties default

Building properties default

The soil lithology and layering parameters are the same as the DTSC concurred
parameters utilized in the Final CERCLA Five-Year Review Report (DoN 2011a).

The methodology employed the J&E VI model to estimate incremental cancer risk and
hazard quotient (HQ) per unit concentration in groundwater (i.e. incremental risk and HQ for
1 micrograms per liter [ug/L] of each chemical of concern [COC] in groundwater). This was
done using both the U.S. EPA and DTSC methodologies and toxicity criteria. Attachment 1
presents the details of the VI evaluation.

For OU-1A; incremental risk and HQ were estimated for unit concentrations of TCE; 1,2,3-
TCP; and vinyl chloride (VC). For OU-1B South; incremental risk and HQ were estimated
for unit concentrations of TCE and VC. The model spreadsheets are presented in
Attachment 1. The resulting values along with the corresponding indoor air concentrations
for each volatile organic compound (VOC) at each site are shown in Attachment 2 Tables 2-
1 through 2-4.

The risk and HQ values per unit COC groundwater concentration were then multiplied by
the corresponding VOC concentrations at each monitoring well for each quarter. The
individual cancer risk and HQ for each VOC were then summed at each monitoring well for
each quarter. The summed HQs produce the cumulative hazard index (HI) for each
monitoring well. The results are detailed in Attachment 2 Tables 2-5 through 2-22.

2-2



Final CERCLA Five-Year Review Report Addendum
DCN: ECS-9201-0000-0138.A1\F OU-1A, -1B South, -4B Low Concentration Sites March 2013

2.1.2 Industrial Use Scenario

The VI risk at IRP-13S and -3 for the industrial use scenario was estimated utilizing the U.S.
EPA version of the J&E VI model (J&E 1991). The model was downloaded from the U.S.
EPA website in July 2012, and was updated with the TCE criteria published in IRIS.

There are a variety of possible commercial/industrial scenarios that could be considered.
The OU-1B FS Report used an industrial scenario based on a typical industrial building
found at a Navy installation. The exposure assumptions and building parameters used in
the FS Report are listed below.

Parameter Assumption Remarks
Exposure Duration 25 years U.S. EPA default
Exposure Frequency 8 hours/day (83 days per year) U.S. EPA default

) ) 70 years - cancer risk
Averaging Time U.S. EPA default
25 years - non-cancer hazard
Building Height 1,000 cm FS
Building Length 6,038 cm FS
Building Width 2,898 cm FS
Floor Thickness 30 cm FS
Floor-Wall Seam 0.1 cm
Crack Width ' U.S. EPA default
Indoor Air Exchange
Rate 0.75 FS

(See Attachment 1 for additional parameters)

The OU-1A baseline risk assessment reported in the OU-1A FS Report (Bechtel
Environmental, Inc. [BEI] 2003) did not include an industrial exposure scenario. Therefore,
for this re-evaluation, the industrial parameters used for OU-1B were also used for OU-1A.

Similar to the residential use scenario, the industrial scenario also utilized groundwater
monitoring well data from three recent monitoring events (Third Quarter 2011, Fourth
Quarter 2011, and First Quarter 2012) to evaluate the time-dependent nature of VI risk, if
any. Since the Fourth Quarter data set is the most complete of the three, the Protectiveness
Determination presented in Section 4 is based on evaluation of the Fourth Quarter 2011
data set.

As was the case in the Final CERCLA Five-Year Review Report (DoN 2011a), the re-

evaluation used a dual tracking approach in which each data point was evaluated using
both U.S. EPA and Cal/EPA methodologies and toxicity criteria.
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The site-specific input data utilized in the evaluation are summarized below:

Factor Assumption Remarks
OU-1A: 243.84 cm
Depth to groundwater OU-1B South: 152.4 cm Assumed constant
OU-1A:
Layer A: silt/clay mixture 121.92 cm  Based on review of boring
. . Layer B: clay 121.92 cm logs - U.S. EPA model uses
Soil layering .
OU-1B South: 2 soil layers, as opposed to

Layer A: silt/clay mixture 60.96 cm  Single layer in DTSC model
Layer B: clay 91.44 cm

Soil lithology directly =~ OU-1A: clay Based on review of boring
above water table OU-1B South: clay logs

Av. soil/groundwater 24.2 °C Based on measured values
temperature

Soil properties default

Building properties default

The methodology employed the J&E VI model to estimate incremental cancer risks and Hls
per unit concentration in groundwater (i.e. incremental risk and HI for 1 ug/L of each COC
in groundwater). This was done using both the U.S. EPA and DTSC methodologies and
toxicity criteria. Attachment 1 presents the details of the VI evaluation.

For OU-1A; incremental risk and HQ were estimated for unit concentrations of TCE; 1,2,3-
TCP; and VC. For OU-1B South, incremental risk and HQ were estimated for unit
concentrations of TCE and VC. The model spreadsheets are presented in Attachment 1.
The resulting values along with the corresponding indoor air concentrations for each VOC
at each site are shown in Attachment 2 Tables 2-23 through 2-26.

The risk and HQ values per unit COC groundwater concentration were then multiplied by
corresponding reported concentrations at each monitoring well for each quarter. The
individual cancer risks and HQ for each VOC were then summed at each monitoring well for
each quarter. The resulting cumulative risks and Hls are detailed in Attachment 2 Tables 2-
27 through 2-44.

2.2 DISCUSSION OF RESULTS

2.2.1 Residential Use Scenario

Estimated incremental cancer risks and Hls are presented in Attachment 2 Tables 2-5
through 2-22. Each table in Attachment 2 is color coded to highlight results that exceed

screening levels, and each table identifies the relative location of each monitoring point with
respect to the COC groundwater plume.
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At OU-1A,; the estimated incremental cancer risk is greater using the Cal/EPA methodology
and criteria than using the U.S.EPA methodology and criteria because Cal/EPA uses a
route-to-route extrapolation of the 1,2,3-TCP oral reference dose for inhalation and the U.S.
EPA does not recommend route-to-route extrapolation. The maximum incremental cancer
risk estimated at OU-1A (Cal/EPA criteria) in the Fourth Quarter 2011 was 7 x10® at hot
spot monitoring well IS7T2MW17S (Attachment 2 — Table 2-9). By contrast, the maximum
risk using U.S. EPA criteria was 3 x 10 in the Fourth Quarter 2011 (Attachment 2 - Table
2-6) at hot spot monitoring well IS7T2MW17S.

The maximum estimated HI at OU-1A was 1 at hot spot well IS72MW17S in the Fourth
Quarter 2011 using both the U.S. EPA and Cal/EPA criteria (Attachment 2 - Tables 2-12
and 2-15).

At OU-1B South; 1,2,3-TCP is not present; consequently the results obtained using both
agency approaches are comparable. The maximum incremental cancer risk occurred at hot
spot monitoring well I003MWO7S in the Fourth Quarter 2011. The estimated risk was 4x10°
(Attachment 2 - Tables 2-21 and 2-18, respectively).

The maximum estimated HI at OU-1B South was 11 at hot spot well I003MWO7S in the
Fourth Quarter 2011 using both the U.S. EPA and Cal/EPA criteria (Attachment 2 - Tables
2-18 and 2-21).

Overall, the re-evaluation of incremental cancer risk from the VI pathway using the updated
TCE toxicity criteria produces results generally similar to those in the Final Five-Year
Report obtained using the previous criteria. The maximum incremental cancer risk is still in
the 10° range using the CallEPA methodology and criteria (lower using U.S. EPA
methodology and criteria).

The re-evaluation of non-cancer HI using the updated TCE toxicity criteria shows a marked
increase in HI from below 1 using the previous toxicity criteria, to as high as 11 at the
OU-1B South hot spot using the updated toxicity criteria.

Estimates of incremental cancer risks and non-cancer His for the residential exposure
scenario using the Fourth Quarter 2011 groundwater monitoring data are summarized in
the table below:

Summary of Estimated Incremental Cancer Risk and Estimated Hazard Index
Residential Scenario

Operable Unit U.S. EPA Cal/EPA Hazard Index Range
Cancer Risk Range Cancer Risk Range

OU-1A 7x10°t03x10° 7x10"t0 7 x 10° 0.001to 1

OU-1B South 1x10°to4x10° 1x10"to4x10° 0.002 to 11

2.2.2 Industrial Use Scenario

Estimated incremental cancer risks and Hls are presented in Attachment 2 Tables 2-27
through 2-44. Each table in the attachment is color coded to highlight results that exceed
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regulatory levels of interest, and each table identifies the relative location of each
monitoring point with respect to the COC groundwater plume.

Under the industrial use scenario, the estimated incremental cancer risks using the
Cal/EPA and U.S. EPA methodologies are below the NCP point of departure (10°) at both
OU-1A and OU-1B South at all wells for the Fourth Quarter 2011. Similarly, the non-cancer
HI at OU-1A and OU-1B South is below 1 at all wells for the Fourth Quarter 2011.

Estimates of incremental cancer risks and non-cancer Hls for the industrial exposure
scenario using the Fourth Quarter 2011 groundwater monitoring data are summarized in
the table below:

Summary of Estimated Incremental Cancer Risk and Estimated Hazard Index
Industrial Scenario

Operable Unit U.S. EPA Cal/EPA Hazard Index Range
Cancer Risk Range Cancer Risk Range

OU-1A 2x10"°t0o5x10° 4x10°to 4 x 107 0.0002 to 0.03

OU-1B South 3x10™to 7 x 10”7 3x10™to 7 x 107 0.0003t0 0.2

2.3 VAPOR INTRUSION SUMMARY

Re-evaluation of VI risk at OU-1A and OU-1B South using the Fourth Quarter 2011 data set
with the recently updated TCE toxicity criteria leads to the following conclusions:

¢ Incremental cancer risk for residential use at OU-1A using the updated TCE toxicity
criteria is similar to that reported in the Final CERCLA Five-Year Review Report
(maximum estimated risk in the 10 range at hot spot monitoring well IS72MW17S).
This is within the NCP "generally acceptable range."

e The non-cancer HI for residential use at OU-1A has increased as a result of the
updated TCE toxicity criteria (maximum estimated non-cancer HI of 0.9 at hot spot
monitoring well IS72MW17S in the Fourth Quarter 2011), which is equal to the NCP
acceptable HI of 1.

e Both the incremental cancer risk and non-cancer hazard decreased markedly at
OU-1A between the Fourth Quarter 2011 and the First Quarter 2012 (refer to
Attachment 2 - Tables 2-6, 2-7, 2-9, 2-10, 2-12, 2-13, 2-15, and 2-16). Reduction of
risk over longer time periods is expected given ongoing remediation and natural
attenuation of COCs with time.

e Incremental cancer risk for residential use at OU-1B South using the updated TCE
toxicity criteria is similar to that reported in the Final 2011 CERCLA Five-Year
Review Report (maximum estimated risk in the 10° range at hot spot monitoring
well I003MWO07S). This is within the NCP "generally acceptable range."

e The non-cancer HI for residential use at OU-1B South has increased as a result of
the updated TCE toxicity criteria (maximum estimated non-cancer HI of 11 at hot
spot monitoring well I003MWO7S in the Fourth Quarter 2011). This value exceeds
the NCP acceptable HI of 1.
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e The incremental cancer risk and non-cancer hazard did not decrease markedly at
OU-1B South between the Third Quarter 2011 and the First Quarter 2012 as they
did at OU-1A (refer to Attachment 2 - Tables 2-18, 2-19, 2-21, and 2-22). As with
OU-1A, TCE concentrations and risk are expected to decrease over longer time
periods due to ongoing remediation and natural attenuation of COCs.

e The incremental cancer risk and non-cancer hazard HI under the FS Report

industrial exposure scenario are below the NCP point of departure (10°) and 1,
respectively, at all wells at OU-1A and OU-1B South.
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3. Technical Assessment for OU-1A and -1B South

In accordance with DoN policy (DoN 2011b), DoD policy (DoD 2012), and U.S. EPA
guidance on five-year reviews (U.S EPA 2001), the technical assessments for OU-1A and
OU-1B South conducted for this Addendum focused on a re-evaluation of the responses to
the following three key questions addressed in the Final CERCLA Five-Year Review Report
(DoN 2011a):

1) Question A: Is the remedy functioning as intended by the decision documents?

2) Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs
used at the time of remedy selection still valid?

3) Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The updated responses to these questions for OU-1A and OU-1B South are discussed
below.

Technical Assessment Summary

Question Answer Comments
A: Is the remedy functioning as Affirmative | The hydraulic containment remedies for OU-1A
intended by the decision and OU-1B South are functioning as intended by
documents? their respective ROD/RAPs. Additional details

can be found in the Final CERCLA Five-Year
Review Report (DoN 2011a).

B: Are the exposure Negative Toxicity criteria for TCE was recently updated
assumptions, toxicity data, and published in U.S. EPA’s IRIS on September
cleanup levels, and RAOs used 28, 2011.

at the time of remedy selection The exposure assumpti | level d
still valid? p ptions, cleanup levels an

RAOs used at the time of the remedy still remain
valid. Additional details can be found in the Final
CERCLA Five-Year Review Report (DoN

2011a).
C: Has any other information Negative No additional information has come to light that
come to light that could call into effects the protectiveness of the remedies.
guestion the protectiveness of Additional details can be found in the Final
the remedy? CERCLA Five-Year Review Report (DoN
2011a).

3.1 QUESTION A: Is THE REMEDY FUNCTIONING AS INTENDED BY THE DECISION
DOCUMENTS?

The hydraulic containment remedies for OU-1A and OU-1B South are functioning as
intended by their respective ROD/RAPs (DoN 2004a and DoN 2004b), as evidenced by
results of groundwater monitoring data, capture zone analyses, document reviews, site
inspections, interviews; and on continuing operation and maintenance (O&M) activities as
reported in the Final CERCLA Five-Year Review Report (DoN 2011a). As noted in the Final
Operating Properly and Successfully (OPS) Demonstration Report (ECS 2010), the
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remedies are functioning as described in the ROD/RAPs (DoN 2004a and DoN 2004b).
Nothing in this Addendum changes that conclusion.

The answer to Question A remains affirmative.
3.2 QUESTION B: ARE THE EXPOSURE ASSUMPTIONS, TOXICITY DATA, CLEANUP LEVELS,
AND RAOSs USED AT THE TIME OF REMEDY SELECTION STILL VALID?

As discussed previously, updated TCE toxicity criteria were posted by the U.S. EPA in IRIS
on September 28, 2011, prompting the re-evaluation of VI risk presented in Section 2 of this
Addendum. Exposure assumptions, cleanup levels, and RAOs were addressed in the Final
CERCLA Five-Year Review Report (DoN 2011a)

Therefore, the answer to Question B is negative.
This finding is addressed further and recommendations are provided in Section 4.2.

3.3 QUESTION C: HAS ANY OTHER INFORMATION COME TO LIGHT THAT CoULD CALL INTO
QUESTION THE PROTECTIVENESS OF THE REMEDY?

Other than the updated TCE toxicity criteria that triggered the need for this Addendum
discussed in Section 2 and in the response to Question C, no other information has come to
light for this Addendum that calls into question the protectiveness of the remedies for OU-
1A or OU-1B South

The answer to Question 3 therefore remains negative.
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4. Protectiveness Determination for OU-1A and -1B South
4.1 ISSUES AND RECOMMENDATIONS
In March 2012, DoD issued the following policy to all DoD components (DoD 2012):

e The DoN shall provide notice of potential VI risks to non-DoD property owners in
writing, and as appropriate, include such notices in decision documents and transfer
documents (DoD 2012 Enclosure 3 86c(4)(a) p48).

e The transferee should address the potential for VI in future structures at its own
expense by adding appropriate mitigating measures during construction or by
demonstrating that there is no unacceptable risk under applicable law. Decision
documents and transfer documents shall reflect such obligations, as appropriate
(DoD 2012 Enclosure 3 §86c(4)(b) p48).

The following two recommendations are provided based on previous agency comments on
the Final CERCLA Five-Year Review Report (DoN 2011a) and on the Draft Five-Year
Review Report Addendum (DoN 2012), on regulatory agency preference for multiple lines
of evidence, and in consideration of DoD policy:

e For OU-1A and OU-1B South, provide notice of potential VI risk consistent with the
DERP Manual (DoD 2012).

e For OU-1A and OU-1B South, prepare Explanations of Significant Differences
(ESDs) to document ICs for potential VI risk for residential and sensitive use
scenarios. Sensitive use scenarios, as defined by DTSC, include schools [K-12],
day care facilities, hospitals, and college housing. A Land Use Control (LUC)
Remedial Design (RD) Amendment will also be prepared to address and describe
IC implementation and associated maintenance actions including reporting
requirements. Both the ESDs and the LUC RD Amendment will be submitted to the
regulatory agencies for review and concurrence. The Areas Requiring Institutional
Controls (ARICs) for potential VI risk for Carve-Out (CO) Areas 5 and 6 will be
determined in consultation with the Federal Facility Site Remediation Agreement
(FFSRA) signatories and documented in the ESDs.

These ICs will be documented in an ESD and implemented in coordination with the
regulatory agencies.

4.2 PROTECTIVENESS STATEMENT

The remedies for OU-1A and OU-1B South are determined to be protective under current
site conditions based on technical information available at the time of the Final CERCLA
Five-Year Review Report, the revised technical evaluation presented in this Addendum,
and consistent with DTSC’s technical evaluation presented in their January 10, 2012 letter
(DTSC 2012). The long-term protectiveness of the remedies at OU-1A and OU-1B South
will be addressed by establishing additional ICs for potential VI risk.

4-1



(THIS PAGE LEFT INTENTIONALLY BLANK)



Final CERCLA Five-Year Review Report Addendum
DCN: ECS-9201-0000-0138.A1\F OU-1A, -1B South, -4B Low Concentration Sites March 2013

5. OU-4B Low Concentration Sites
51 SITE DESCRIPTIONS
5.1.1 General

The following subsections summarize information from CERCLA documents that have been
finalized.

QOU-4B is one of six OUs (1A, 1B, 2, 3, 4A, and 4B) at Former MCAS Tustin designated for
environmental restoration. Environmental investigations began at Former MCAS Tustin,
including OU-4B, in 1991. A Remedial Investigation (RIl) Report for OU-1 and OU-2 was
completed in 1997, including OU-4B Sites IRP-5S(a), IRP-6, and IRP-13W. In 2004, OU-4
was separated into OU-4A (Sites requiring NFA for soil and groundwater) and OU-4B (Sites
requiring further action for groundwater and NFA for soil). A ROD/RAP for OU-4A NFA
Sites was finalized in December 2004. A Final FS Report for OU-4B was completed in
September 2008 (BEI 2008).

OU-4B was further separated into two groups designated as low and moderate
concentration sites, to take advantage of common site characteristics, allowing a more
efficient alternative screening process, and detailed analysis and comparison of alternatives
that are best suited and applicable to each group. IRP-11, IRP-13W, and MMS-04 are the
Low Concentration Sites, with VOCs in groundwater at concentrations generally less than
20 pg/L. IRP-5S(a), IRP-6, and the Mingled Plumes Area (MPA) are the moderate
concentration sites, with VOCs in groundwater at concentrations exceeding 20 pg/L. The
five-year review process has not yet been triggered for the Moderate Concentration Sites;
therefore, they will be covered in a subsequent Five-Year Review.

The following sections provide descriptions and background information on IRP-11, -13W,
and MMS-04.

5.1.2 IRP-11

IRP-11, Drum Storage Area No. 1, is located in the north-central portion of Former MCAS
Tustin at the northwest corner of Copeland Road and Calnan Street (Figure 5-1). IRP-11 is
located within CO 5 and consists of undeveloped land.

Maximum reported TCE concentrations in groundwater have decreased over time from 15
Mg/l in 1996 (BNI 1997) to 7.9 ug/L in 2011 (Trevet 2012). The approximate areal extent of
TCE in first water-bearing zone (WBZ) groundwater at concentrations exceeding the
maximum contaminant level (MCL) in drinking water (5 ug/L) is 190 by 50 feet (ft), with the
long axis trending north-south (see Figure 5-1). The mass of TCE in groundwater was
estimated in the FS Report (BEI 2008) at approximately 0.12 kilograms. Groundwater
modeling presented in the FS Report (BEI 2008) indicated that TCE could migrate
approximately 150 ft downgradient. Modeling also showed that, assuming natural
attenuation, maximum TCE concentrations would decrease below the MCL in
approximately 18 years.

5.1.3 IRP-13W

IRP-13W, Drum Storage Area No. 3, includes Areas of Concern (AOCs) Miscellaneous Air
Emissions (MAE)-4, and Treatment Oil/Water Separator (TOW)-X7, both located within
former Building 98; and Storage Temporary (ST)-14A, ST-14B, ST-14C, and ST-15 located
at or near former Buildings 575 and 47T (Figure 5-1). The majority of IRP-13W is
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undeveloped land within CO-5 and has been leased to the City of Tustin under a Lease-in-
Furtherance-of-Conveyance (LIFOC). The remaining portion of IRP-13W was conveyed as
an early transfer pursuant to a Finding of Suitability for Early Transfer (FOSET) (DoN 2007)
and is currently developed as residential property.

Maximum reported TCE concentrations in groundwater decreased from 25 ug/L in 1996
(BNI 1997) to 8.9 pg/L in 2011 (Trevet 2012). The approximate areal extent of TCE in first-
WBZ groundwater at concentrations exceeding the MCL (5 ug/L) is 270 by 150 ft, with the
long axis trending northeast-southwest (see Figure 5-2). The mass of TCE in groundwater
was estimated at approximately 0.71 kilograms. The downgradient portion of the TCE
plume is comingled with the northern upgradient portion of a 1,2,3-TCP plume from IRP-
13S. Groundwater modeling completed for the FS Report indicated that maximum TCE
concentrations would decrease from 16 to below the MCL of 5 pg/L within approximately 36
years under the baseline scenario (BEI 2008). The IRP-13W plume would attenuate more
quickly (before 30 years) under natural attenuation. The plume at IRP-13W is in close
proximity to OU-1A and would be completely contained and captured by its operating
hydraulic containment system and remain entirely within the area of ICs established for OU-
1A (BEI 2008).

5.1.4 MMS-04

MMS-04 consists of Area B and TOW-18-2 at the former Auto Hobby Shop, which was
formerly used by station personnel for vehicle maintenance. Area B was described as the
area within the fence line of the shop that contained a waste oil underground storage tank
(UST). TOW-18-2 is located adjacent to Area B (Figure 5-2). MMS-04 is located within CO-
5 and consists of undeveloped land.

TCE was reported in two groundwater grab samples collected from the first WBZ at one
location at concentrations of 18 pg/L in 1996 (BNI 1997) and 7.4 pg/L in 2003 (BEI 2008).
The approximate areal extent of TCE in the first WBZ at concentrations exceeding the MCL
(5 pg/L) was 20 by 12 ft, trending northeast-southwest (see Figure 5-2). The mass of TCE
in groundwater was estimated at approximately 0.026 kilograms. Groundwater modeling
completed for the FS Report (BEI 2008), indicated that the concentration of TCE would
decrease from 7.4 ug/L to below the MCL within approximately 5 years under both the
baseline and natural attenuation scenarios. The plume at MMS-04 was in close proximity to
OU-1A and would be completely contained and captured by its operating hydraulic
containment system and remain entirely within the area of ICs established for OU-1A.
Based on discussions with regulatory agencies, one monitoring well (MM4MWO01S) was
installed in the first WBZ at this location and sampled for VOCs for one year; if
concentrations of TCE reported in this well did not exceed 5 ug/L, then the site would be
recommended for NFA.

5.2 SITE CHRONOLOGY

The following table lists important events and milestones pertinent to environmental
response actions taken by the DoN for IRP-11, -13W, and MMS-04.
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Chronology of Response Actions

Date Investigation/ Objective Summary of Findings
1994- Expanded site Evaluate nine IRP Sites NFA was recommended for soil at
1995 inspection (ESI) |and AOCs (IRP-2, -6, -8, - | IRP-8, -11, -15, MMS-03, -04, and
9, -11, -15, MMS-03, -04, |-05. NFA was recommended for
and -05), including soil soil at IRP-2 and -9. Further
and groundwater evaluation was recommended for
sampling, fate and soil at IRP-6. NFA was
transport analysis, recommended for groundwater at
baseline risk assessment, | IRP-9, -15, and MMS-03. IRP-2, -6,
and screening risk -8, -11, MMS-04 and -05 were
assessment associated recommended for further evaluation
with future impacts on in the RI station-wide groundwater
groundwater (due to program, based on the risk
potential leaching of assessment and evaluation of
chemicals of potential COPCs in groundwater (BNI 1997).
concern (COPCs) in soail).
1997 Removal action at |Excavate and treat total | Approximately 4,000 tons of soil was
IRP-13W petroleum hydrocarbons |removed, and site restoration
(TPH) and polycyclic activities (paving and fencing) were
aromatic hydrocarbon performed as part of a non-time
(PAH)-contaminated soil. |critical removal action (NTCRA) at
IRP-13W. Activities were completed
in November 1997. Following this
NTCRA, IRP-13W was
recommended for an NFA in the
OU-1/0U-2 RI (BNI 1997).
1999 BCT meeting 23 |Modify recommended Recommended a focused FS for

September 1999

action for six IRP Sites
and six AOCs.

IRP-5, -6, -8, -11, -13W, and -16,
and AOCs Disposal, Sanitary Sewer
(DSS)-01, DSS-02, Miscellaneous,
Potential Disposal Area (MDA)-02,
MMS-04, MMS-05, and ST-67 due
to the presence of contaminants in
shallow groundwater at
concentrations exceeding regulatory
limits. These Sites/AOCs were
included in newly designated OU-
1A.
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Date Investigation/ Objective Summary of Findings

2003- |OU-4 Technical Shallow groundwater Recommended IRP-5N, -5S(b), -8,

2004  |Memorandum investigation of selected |-11 (Area A), -16, and MMS-04
sites. (Areas A and C) for an NFA; these

Sites became OU-4A.
Recommended IRP-5S(a), -6, -11
(Area B), -13W, MMS-04 (Area B),
and MPA for further action for
groundwater; these Sites became
OuU-4B.

2008 OU-4B FS Report |Evaluation of remedial Recommended an NFA for soil, and
alternatives; groundwater | recommended ICs with
contaminant transport groundwater monitoring for Low
modeling for OU-4B Concentration Sites IRP-11, -13W,
groundwater plumes. and MMS-04.

2010 ROD/RAP for ROD and Selected RAP Stipulated NFA for soil, and

OuU-4B for OU-4B (IRP-5S(a), -6, | groundwater remedy of ICs for Low

-11, -13W, and MMS-04). | Concentration Sites IRP-11, -13W,
and MMS-04. Stipulated
groundwater remedy of in-situ
bioremediation with ICs for
moderation concentration Sites
IRP-5S(a), and -6.
2011 Final RACR, MMS-| Document the MMS-04 Following four consecutive quarters

04 Site closeout. of groundwater with TCE below the
RG, response action is complete
and an NFA is warranted for
groundwater (AIS-TN&A JV 2011a).

5.3 IRP-11, 13W, AND MMS-04

5.3.1 Land and Resource Use

IRP-11 is located within CO-5 and consists of undeveloped land. According to the City of
Tustin Specific Plan/Reuse Plan (SP/RP)!, IRP-11 is located in an area designated for
reuse as an urban regional park. The majority of IRP-13W is undeveloped land within CO-5
and has been leased to the City of Tustin under a LIFOC. A portion of IRP-13W was
conveyed as an early transfer pursuant to a FOSET (DoN 2007) and is currently developed
as residential property. According to the City of Tustin SP/RP, the portion of IRP-13W within
CO-5 is designated for reuse as a community park. MMS-04 is in an area designated for
reuse as a sheriff's law enforcement training facility.

! The Specific Plan/Reuse Plan can be found online at:
http://www.tustinca.org/departments/commdev/documents/planningandzoning/MCASTustinSpecificPlan.pdf

5-4



http://www.tustinca.org/departments/commdev/documents/planningandzoning/MCASTustinSpecificPlan.pdf

Final CERCLA Five-Year Review Report Addendum
DCN: ECS-9201-0000-0138.A1\F OU-1A, -1B South, -4B Low Concentration Sites March 2013

5.3.2 History of Response Actions

The principal response actions for IRP-11, -13W, and MMS-04 included:

e Removal action at IRP-13W. In 1997, approximately 4,000 tons of soil was
removed, and site restoration activities (paving and fencing) were performed as part
of a NTCRA at IRP-13W. Activities were completed in November 1997.

e Shallow groundwater investigation led to designation of IRP-5S(a), -6, -11, -13W,
MMS-04, and the MPA as OU-4B, with IRP-11, -13W, and MMS-04 recently
designated "Low Concentration Sites" (TCE groundwater concentrations generally
less than 20 ug/L).

e ROD/RAP for OU-4B selected ICs as the remedy for IRP-11, -13W, and MMS-04 in
2010.

e Following four quarters of groundwater TCE concentrations below the RG, a Final
RACR was prepared for MMS-04 accomplishing an NFA for the Site. BCT
concurrence was received in 2011.

e Inspection of compliance with ICs and groundwater monitoring continue at IRP-11
and -13W.

These response actions and their basis are discussed further in the following sections.

5.3.3 ROD/RAP Basis for Taking Action
5.3.3.1  SUMMARY OF BASELINE HUMAN HEALTH RISK ASSESSMENT

The conceptual site model (CSM) for each of the OU-4B Low Concentration Sites are
similar. Primary release sources included the following: drums of chemicals and various
fluids at IRP-11 and IRP-13W, and former waste oil UST and TOW at MMS-04. Primary
release mechanisms to the environment at the Sites included infiltration and percolation
through the unsaturated zone to the groundwater table. No secondary sources or release
mechanisms are known to exist. The exposure medium and potential exposure pathways
for human and ecological receptors were refined in the CSM based on risk assessments.

As reported in finalized CERCLA documents, the OU-4B Low Concentration Sites were
initially investigated during the ESI, the Resource Conservation and Recovery Act (RCRA)
Facility Assessment (RFA), and the RI for OU-1 and OU-2 (see Chronology of Response
Action Table in Section 3.2)). A baseline human-health risk assessment (HHRA) was
conducted for IRP-11, IRP-13W, and MMS-04 during the OU-4 shallow groundwater
investigation in 2003. The HHRA performed a dual-calculation of risk based on U.S. EPA
and Cal/EPA toxicity values. A hypothetical residential exposure scenario, the most
conservative scenario, was evaluated during the HHRA. Sites that do not pose a risk under
a residential exposure would not pose a risk under other lower exposure frequency and
intensity land-use scenarios such as industrial or recreational. Exposure conditions used in
the estimation of risk were chosen to represent reasonable maximum exposure (RME)
conditions; this tends to overestimate risk, and was done deliberately to provide a margin of
safety when making risk management decisions. The risk assessments were designed to
provide a margin of safety to protect human health by using conservative assumptions so
that risks are not underestimated. An example of a conservative exposure assumption is
that a person would ingest soil for 350 days per year for 30 years. The NCP requires the
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baseline risk assessment to provide risk managers with an understanding of the actual or
potential risks to human health and the environment and uncertainties associated with the
assessment. The total risk using all the potential exposure pathways represent the total
lifetime cancer risk which include ingestion of soil; dermal contact with soil; inhalation of
particulates released from soil; inhalation of chemical vapors released from soil to indoor
air; inhalation of chemical vapors released from groundwater to indoor air during household
water use (showering, laundering, dishwashing, etc.); ingestion of groundwater; and dermal
contact with groundwater.

The NCP? states that, for known or suspected carcinogens, acceptable exposure levels are
those that represent an excess upper-bound lifetime cancer risk to an individual of between
10* and 10°. The role of the U.S. EPA Office of Solid Waste and Emergency Response
(OSWER) Directive (9355.0-30) is to clarify risk management decisions. It points out that
the upper boundary of the risk range (10™) is not a discrete line and risk estimates around
this value may be considered acceptable based on site-specific conditions. The 10 value
is used as the point of departure for determining RGs when applicable or relevant and
appropriate requirements (ARARs) are not available or are not sufficiently protective
because of the presence of multiple contaminants at a site or multiple exposure pathways.
The maximum acceptable exposure for noncancer risk has been interpreted as one that is
equal to the maximum estimated nontoxic exposure level. Accordingly, an HI less than 1 is
acceptable.

For a residential exposure scenario, total U.S. EPA lifetime cancer risks for all OU-4B Sites
exceeded the generally acceptable cancer risk range of between 10* and 10° (IRP-11:
3 x 10™* IRP-13W: 5 x 10™* MMS-04: 7 x 10™). Non-cancer Hls for the sites exceeded the
threshold value of 1 (IRP-11: 4; IRP-13W: 6; MMS-04: 7).

The baseline risk assessment evaluated medium-specific cancer risks and Hls separately
for soil and groundwater at each of the sites to evaluate if further action was warranted.

5.3.3.11 Soil

IRP-11. For a residential exposure scenario, the total U.S. EPA lifetime cancer risk for soil
was estimated at 3 x 10 which is within the NCP generally acceptable range (10° to 10™);
the noncancer HI was estimated to be 2. The only principal non-cancer risk driver in soil is
manganese, a naturally occurring mineral in soil; it occurs within background concentrations
at the site and is not site-related. On this basis, the Navy and their BCT regulatory partners
determined that soil at IRP-11 warranted an NFA (DoN 2010).

IRP-13W. For a residential exposure scenario, the total U.S. EPA lifetime cancer risk for
soil was estimated at 3 x 10”° which is within the NCP generally acceptable range (10° to
10™); the noncancer HI was estimated to be 3. The only principal non-cancer risk driver in
soil is manganese, a naturally occurring mineral in soil; it occurs within background
concentrations at the site and is not site-related. On this basis, the Navy and their BCT
regulatory partners determined that soil at IRP-13W warranted an NFA (DoN 2010).

MMS-04. For a residential exposure scenario, the total U.S. EPA lifetime cancer risk for soil
was estimated at 6 x 10" and does not exceed the NCP point of departure for acceptable
risks (10°); the noncancer HI was estimated to be 2. Although the noncancer Hl exceeds

2 NCP 300.430(e)(2)(i)(A)(2).
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the HI threshold value of 1, the only principal risk driver is iron. There is no historic evidence
of on-site disposal of iron, and concentrations of iron in soil were reported to be below
background threshold values reported in the ESI Report. On this basis, the Navy and their
BCT regulatory partners determined that soil at MMS-04 warranted an NFA (DoN 2010).

5.3.3.1.2 Groundwater

For a residential exposure scenario, the total U.S. EPA lifetime cancer risk for groundwater
at all of the OU-4B Low Concentration Sites exceeded the generally acceptable cancer risk
range (IRP-11: 3 x 10™; IRP-13W: 5 x 10™; MMS-04: 7 x 10™). The groundwater risks are
essentially the same as the total risks because the soil risks are at least one order of
magnitude lower. The His for the sites exceeded the threshold value of 1 (IRP-11: 2; IRP-
13W: 3; MMS-04: 5). Groundwater cancer risk at all the sites is driven by TCE. On this
basis, further action was recommended for groundwater at all three OU-4B Low
Concentration Sites (DoN 2010).

5.3.3.1.3 Indoor Air Inhalation Pathway

As part of the FS Report for OU-4B, the HHRA was updated to exclusively evaluate indoor
air inhalation risk under a scenario assuming no residential consumption of groundwater.
Consequently, there would be no pathways associated with inhalation of vapors volatilizing
from groundwater during bathing, laundering, etc. under this scenario. This represented a
more reasonable approach, given that shallow groundwater at Former MCAS Tustin is of
poor quality and yield and is unlikely to be used as a future domestic water supply.
Moreover, the selected remedies for the OU-4B Sites included ICs, which would prevent
exposure to contaminated groundwater.

The indoor air inhalation exposure pathway consists of volatilization of VOCs from both soil
and groundwater, followed by vertical migration of the soil vapor from the subsurface
through a building slab/concrete (especially seams and cracks), and intrusion into the
hypothetical future residential building space. Indoor air concentrations were estimated
using U.S. EPA’'s J&E VI model. Risks estimated from the 2004 HHRA were used to
evaluate migration from subsurface soil. Maximum concentrations of volatile COPCs in
groundwater were used to estimate risks for groundwater.

The total U.S. EPA lifetime cancer risks for soil and groundwater combined for a potential
indoor air inhalation pathway assuming no domestic groundwater use were acceptable
(10* or less) for the three OU-4B Sites (IRP-11: 3 x 10 IRP-13W: 2 x 10°% MMS-04:
9 x 107). Estimated noncancer Hls for the sites were well below the threshold value of 1.
These estimated risk values were primarily driven by the use of a then-provisional U.S. EPA
toxicity factor for TCE. Soil gas data (not available) are generally preferred by U.S. EPA for
estimating vapor migration, and usually result in lower estimated risks than when
groundwater data are used because the groundwater model does not incorporate any
factors for attenuation of VOC concentrations in soil during upward migration. U.S. EPA
cancer risks for IRP-11 and IRP-13W that exceed 10 were associated with TCE in soil
samples collected in 1995-1996, and VOC concentrations in soil at the time of the baseline
risk assessment were expected to be lower than the 1995-1996 data.

5.3.3.2 ROD/RAP BASIS FOR TAKING ACTION

The Navy, in partnership with U.S. EPA, DTSC, and the California Regional Water Quality
Control Board, Santa Ana Region (RWQCB), considered all pertinent factors in accordance
with CERCLA and NCP remedy selection criteria and determined in the ROD/RAP for OU-
4B that remedial action was necessary to clean up groundwater at the OU-4B Low
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Concentration Sites. This determination was made because (1) COCs in groundwater
exceeded MCLs and (2) HHRA results for groundwater indicated estimated cancer risks
exceeded 10™.

5.4 REMEDIAL ACTIONS

This section summarizes the selected remedial actions for IRP-11, -13W, and MMS-04. It
includes discussions of remedy selection, implementation, O&M and monitoring.

For each of the sites, the remedy selection process was done in accordance with CERCLA
evaluation criteria based on requirements promulgated in the NCP. These evaluation
criteria are stated in the NCP (40 CFR 8§ 300.430][f]), and are arranged in the following
hierarchical manner: threshold criteria, primary balancing criteria, and modifying criteria.

Detailed discussions of the application of the selection criteria for each site are included in
the OU-4B ROD/RAP (DoN 2010).

5.4.1 Remedial Action Objectives

The RAOs for groundwater contaminant plumes at the OU-4B Low Concentration Sites are
as follows:

e Protect human health by limiting the use of shallow groundwater containing COCs at
concentrations exceeding health-protective levels.

¢ Reduce concentrations of COCs in shallow groundwater at areas of attainment for
QOU-4B Sites to health-protective levels.

5.4.2 Remedy Selection

The remedy selection process for the response action at IRP-11, -13W, and MMS-04 is
documented in the Proposed Plan (DoN 2009) and in the agency-concurred ROD/RAP
(DoN 2010). The selected remedy for the three sites consisted of ICs to prevent on-site
activities that could result in exposures to contaminated groundwater.

ICs were the preferred alternative in the FS because it meets the RAOs and the threshold
criteria and provides the best balance of tradeoffs with respect to the balancing and
modifying criteria. This remedy protects human health by (1) preventing domestic use of
groundwater by prohibiting installation of groundwater supply wells, and (2) maintaining the
integrity of the remedial action until RGs have been achieved. This alternative assumes that
natural physical, biological, and chemical processes should continue to reduce
concentrations of COCs in groundwater until RGs are achieved.

5.4.3 Remedy Implementation

ICs will prevent exposure to contaminated groundwater, and maintain the integrity of the
remedial action for OU-4B until RGs have been achieved. The ICs are documented in the
Draft LUC RD (AIS-TN&A JV 2011b). Specifically, ICs will be put in place to:

allow the Navy and its contractors access to site(s) and components of the remedy;
e prohibit the installation of new groundwater supply wells and extraction of
groundwater (unless approved in writing by the Navy and regulatory agencies); and
e prohibit the alteration, disturbance, or removal of groundwater monitoring and
remediation systems (as applicable) without prior written approval from the Navy
and regulatory agencies.
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ICs will be maintained until concentrations of COCs in groundwater are such that they allow
for unlimited use and residential exposure. Implementation of ICs includes requirements for
monitoring, inspections, and reporting to ensure compliance with land use and activity
restrictions.

The Navy has determined that it will rely on proprietary controls in the form of
environmental restrictive covenants as provided in the “Memorandum of Agreement
Between the United States Department of the Navy and the California Department of Toxic
Substances Control” and attached covenant models (Navy and DTSC 2000) (hereinafter
referred to as the “Navy/DTSC Memorandum of Agreement [MOA]").

More specifically, land use and activity restrictions will be incorporated into two separate
legal instruments as provided in the Navy/DTSC MOA.:

1) Restrictive covenants included in one or more “quitclaim deeds” from the Navy to
the property recipient.

2) Restrictive covenants included in one or more “Covenant to Restrict Use of
Property” (CRUP) entered into by the Navy and DTSC as provided in the
Navy/DTSC MOA and consistent with the substantive provisions of California Code
of Regulations title 22 § 67391.1.

The CRUPs have incorporated or will incorporate the land use restrictions into
environmental restrictive covenants that run with the land and that are enforceable by
DTSC against future transferees. The quitclaim deed(s) will include the identical land use
and activity restrictions in environmental restrictive covenants that run with the land and that
will be enforceable by the Navy against future transferees.

Land use restrictions will be applied to specified portions of the property and described as
applicable in findings of suitability to transfer, findings of suitability for early transfer,
“Covenant(s) to Restrict Use of Property” between the Navy and DTSC, and any “quitclaim
deed(s)” conveying real property containing OU-4B Sites.

OU-4B Sites are located in portions of the former station:

o that are currently retained by the Navy without a lease (IRP-11);

¢ that have been leased to the City of Tustin under a LIFOC and that will be conveyed
by deed in the future (MMS-04, and a portion of IRP-13W); and

o that has already been transferred as an “early transfer” pursuant to a FOSET
(a portion of IRP-13W).

The following land-use restrictions will be incorporated into the legal instruments provided
above:

e prohibit the installation of new groundwater supply wells and extraction of
groundwater including installation of any structure or improvement that has the
potential to affect plume migration unless approved in writing by the Navy and
regulatory agencies; and

e prohibit the alteration, disturbance, or removal of groundwater monitoring and/or
remediation system components without written approval from the Navy and
regulatory agencies.
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A groundwater monitoring program, including periodic reviews, has been implemented to
provide information about groundwater concentrations for comparison to RGs. The long-
term groundwater monitoring plan (LTM) is documented in the LUC RD/LTM (AIS-TN&A JV
2011b). Groundwater monitoring will continue and ICs will remain in place until monitoring
results indicate that RGs for TCE in groundwater have been achieved and the appropriate
regulatory agencies have determined that monitoring and ICs are no longer necessary.

55 PROBLEMS ENCOUNTERED

No significant problems have been reported to date for the OU-4B Low Concentration Sites
remedy implementation.

5.6 PROGRESS SINCE THE LAST REVIEW
This is the first five-year review for IRP-11, -13W, and MMS-04.

5.7 FIVE-YEAR REVIEW PROCESS

This Section discusses the activities performed during the five-year review process for
IRP-11, -13W, and MMS-04. The DoN conducted five-year reviews at these Sites in
accordance with the following guidance documents:

o Comprehensive Five-Year Review Guidance (U.S. EPA 2001)

o Department of Navy Policy for Conducting Five-Year Reviews Under the Installation
Restoration Program (DoN 2011b)

The five-year review process consisted of the following:

e Administrative components;

¢ Community naotifications and involvement;
e Document reviews;

e Data reviews;

e Site Inspections;

e |[nterviews; and

e Protectiveness determinations.

5.7.1 Administrative Components

The lead agency for this five-year review is the DoN; the five-year review team was led by
Mr. Louie Cardinale, Professional Engineer (PE) as the DoN’s Remedial Project Manager
(RPM); Mr. James Callian, Professional Geologist (PG), Certified Hydrogeologist (CHG),
and Certified Engineering Geologist (CEG) as the BRAC Environmental Coordinator (BEC):

e ECS - technical experts such as civil/lenvironmental engineers, geologists,
hydrogeologists, and risk assessors.

During February 2012, the five-year review team established the schedule for each of the
IRP Sites addressed in this Addendum. The components of the five-year review included:

¢ Community notification and involvement;
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¢ Review of relevant documents pertaining to IRP-11, -13W and MMS-04;
e Review and evaluation of relevant data for IRP-11, -13W and MMS-04;
e Inspection of IRP-11, -13W and MMS-04;

e Interviews of knowledgeable persons; and

e Preparation of the CERCLA Five-Year Review Report Addendum.

The schedule for CERCLA Five-Year Review Report Addendum of IRP-13S, -3, -11, and
MMS-04 included issuance of the Draft Addendum in September 2012, receipt of
comments, resolution of comments, and submittal of the final Addendum in March 2013.

5.7.2 Community Notification and Involvement

In 1994, the Restoration Advisory Board (RAB) was established to provide interested
parties from local communities a channel for participation in the environmental restoration
process at Former MCAS Tustin. Since 1994, there have been 95 RAB meetings. These
RAB meetings occur on a routine basis and are scheduled in the evenings after normal
working hours (6:30 to 9:00 p.m.) and presently at the Tustin Senior Center. RAB meetings
are open to the public and include representatives from the DoN, City of Tustin, regulatory
agencies, and other interested parties. By sharing information from the regular meetings
with the groups they represent, RAB members help increase awareness of the IRP
process; in addition, members of the public can contact RAB members to obtain information
or express concerns to be discussed at subsequent meetings.

Notification of the five-year review process was provided to the RAB by e-mail in February
2012, and by means of a presentation at a RAB meeting on May 23, 2012. The e-mail and
RAB presentation natifications included invitations to participate and provide comments.

Following completion, the CERCLA Five-Year Review Report Addendum including
community input will be placed in the information repository. A brief summary of the
Addendum will be made available to the stakeholders. This summary will include short
descriptions of the remedial actions at IRP-11, -13W and MMS-04, and the results of the
five-year review including the determinations of whether the remedies at the sites are
protective of human health and the environment. The summary will also provide the location
of site information repository where the complete copy of the Addendum can be obtained,
and will provide the date of the next five-year review.

A brief summary of the results of the five-year review, including acknowledgment of the
completion of the remedy at MMS-04, will also be presented to the RAB members and
interested community members in a RAB meeting.

5.7.3 Document Review

Numerous documents were reviewed for IRP-11, -13W and MMS-04 as part of the reviews
for these sites. The objective of the document review was to obtain relevant information and
data that could be used as the basis for assessment of the performance of the remedies
implemented at IRP-11, -13W and MMS-04. The types of documents reviewed included the
following:

¢ Documents containing the basis for the response actions including remedy decision
documents such as ROD/RAP, remedial investigation/feasibility study (RI/FS)
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reports, toxicological and chemical characteristics databases, and federal and state
statutory and regulatory requirements identified as ARARs in the remedy decision
documents.

¢ Documents containing monitoring data and information that can be used to assess
whether the remedial action continues to operate and function as designed.

Documents cited in the report text are listed in Section 7 - References.

5.7.4 Data Review
5.7.4.1 GROUNDWATER LEVEL DATA

Water levels have been measured in select Site monitoring wells dating back to the RI, and
are currently routinely measured as a part of the ongoing long-term groundwater monitoring
program. Results have been published in routine groundwater monitoring reports, with the
most recent being the results of the Third and Fourth Quarter 2011 monitoring events
(Trevet 2012). These data indicate that the first WBZ has experienced seasonal water level
fluctuations as recharge from upgradient sources ebbs and flows throughout the area, and
that the direction of groundwater flow is generally towards the south.

Groundwater elevation contours in the first WBZ for the Fourth Quarter 2011 are shown in
Figure 5-3. Groundwater elevation contours in the second WBZ for the Fourth Quarter 2011
are shown in Figure 5-4.

5.7.4.2 GROUNDWATER CONCENTRATION DATA

Review of the groundwater concentration data indicates the following:

¢ TCE groundwater concentrations were below the RG of 5 ug/L at MMS-04 for more
than four consecutive quarters, consequently a Final RACR was prepared
establishing an NFA for MMS-04 (AIS-TN&A JV 2011a).

e TCE groundwater concentrations at IRP-11 have been generally stable with the
maximum concentration ranging between a maximum of 9.4 ug/L in 2009 to a
maximum of 7.9 ug/L in the Fourth Quarter 2011 (Trevet 2012). These
concentrations slightly exceed the RG of 5 ug/L.

e TCE groundwater concentrations at IRP-13W have been generally stable with the
maximum concentration ranging between 8.7 ug/L (Third Quarter 2009) and 8.9
ug/L in the Fourth Quarter 2011 (Trevet 2012). These concentrations slightly exceed
the RG of 5 ug/L.

Groundwater TCE concentrations in the first WBZ at IRP-11 and -13W are shown on Figure
5-5.

5.7.4.3 IC COMPLIANCE DATA

Monitoring for compliance with ICs has been conducted at IRP-13W in accordance with the
requirements of the LIFOC. The data review indicated that site inspection checklists have
been completed and submitted to DoN. Copies of these documents are provided in
Attachment 3. The Draft LUC RD specifies ICs for IRP-11 and -13W (AIS-TN&A JV 2011b).
Interim surveillance mechanisms include observations by the DoN Facility Engineering and
Acquisition Division (FEAD) representative for Former MCAS Tustin, and by onsite Navy
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contractors. MMS-04 has received an NFA determination; therefore, IC inspections are not
required.

A review of completed checklists for IRP-13W indicates that no activities were conducted
that are inconsistent with the land-use restrictions documented in the LIFOC or LUC RD.

5.7.5 Site Inspections

Site inspections were conducted for IRP-11, -13W, and MMS-04 as part of the five-year
review to provide information about the status of these sites, and to visually confirm and
document the conditions of the remedies, the sites, and the surrounding areas. The first
inspection event was conducted by ECS and DoN representatives on May 17, 2012. A
second inspection covering IRP-11 and 13W was conducted by a team consisting of
representatives from the DoN, ECS, and DTSC on May 23, 2012. The following table
presents a list of participants for this inspection.

Sites Inspection Inspection Participants
Date
IRP-11, -13W May 23, 2012 | DoN

e James Callian (BEC)

e Content Arnold (Lead RPM)

¢ Louie Cardinale (RPM)
Regulatory Agencies

¢ Ram Peddada (RPM, DTSC)

DoN Five-Year Review Contractor (ECS)
e Michael Wolff (Project Manager)

The inspections indicated that groundwater monitoring wells are in good condition and
functioning as designed. Site conditions indicate that ICs are being properly implemented.
Photographs taken during the inspection event on May 17, 2012 are presented in
Attachment 4.

5.7.6 Interviews

Interviews were conducted as part of the five-year review with various stakeholders to
provide additional information about the status of IRP-11, -13W, and MMS-04. A list of
interviewees is presented in the following table.

Interviewee Name Title Affiliation

James Callian BEC/RAB Co-Chair DoN BRAC Program
Management Office (PMO) West

Content Arnold Lead RPM DoN BRAC PMO West

Louie Cardinale RPM DoN BRAC PMO West

James Ricks RPM U.S. EPA

John Broderick RPM RWQCB

Ram Peddada RPM DTSC
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Interviewee Name Title Affiliation

Redevelopment Project

Matt West
Manager

City of Tustin

Detailed interview documentation for each interviewee is presented in Attachment 5. The
documentation includes the name of the interviewee, the relevant site or sites, date and
time of the interview, contact information, and responses to interview questions. Specific
interview results for the three IRP Sites addressed in this CERCLA Five-Year Review
Report Addendum are discussed below.

Overall Performance/lmpression of the Remedy

Mr. James Callian (BEC, DoN BRAC PMO West), and Ms. Content Arnold (Lead RPM,
DoN BRAC PMO West) indicated that the remedies implemented at IRP-11 and -13W are
being implemented as presented in the ROD/RAP, and that no significant problems have
been identified regarding the implemented remedies. The remedy for MMS-04 was
implemented as presented in the ROD/RAP, and, following more than four consecutive
guarters of groundwater monitoring data with TCE in groundwater at concentrations below
the RG, the Site received an NFA determination as documented in the Final RACR (AIS-
T&N JV 2011a).

Mr. James Ricks of the U.S. EPA, Mr. John Broderick of the RWQCB, and Mr. Ram
Peddada of the DTSC all commented that they are aware of all available information
pertaining to the sites, and that they are not aware of any changes in site conditions that
might adversely affect the remedies, any violations of LUCs, any community concerns, and
none offered comments or suggestions regarding management of the remedies.

Other respondents reported generally favorable impressions of the remedies; none reported
negative impressions.

Community Concerns/Effects

None of the respondents indicated that they were aware of any community concerns
regarding IRP-11, -13W, and MMS-04 or their operation and administration.

Effectiveness of Land-Use Controls

None of the respondents indicated that they were aware of any problems with the
effectiveness of LUCs at IRP-1, -3, -12, and -13S.

Communication of Site Activities and Progress

Respondents were generally complimentary regarding the Navy's communication efforts.
Other Comments/Suggestions/Recommendations

There were no other comments, suggestions or recommendations.

5.8 TECHNICAL ASSESSMENT

In accordance with DoN policy (DoN 2011b) and U.S. EPA guidance on five-year reviews
(U.S EPA 2001), the technical assessments conducted for this five-year review focused on
responses to the following three key questions for IRP-11, -13W, and MMS-04:
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4) Question A: Is the remedy functioning as intended by the decision documents?

5) Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs
used at the time of remedy selection still valid?

6) Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

The responses to these questions are discussed for each of the IRP Sites below.

Technical Assessment Summary

Question Answer Comments
A: Is the remedy functioning as Affirmative | The remedies for IRP-11 and -13W are
intended by the decision functioning as intended by the ROD/RAP. The
documents? remedy for MMS-04 was completed in 2011 as

documented in the agency concurred Final
RACR. Additional details can be found in this

Addendum.

B: Are the exposure Negative Toxicity criteria for TCE was recently updated

assumptions, toxicity data, and published in U.S. EPA’s IRIS on

cleanup levels, and RAOs used September 28, 2011.

at the time of remedy selection .

still valid? The exposure assumptions, cleanup Ievel_s .and
RAOs used at the time of the remedy decision
remain valid.

C: Has any other information Negative No additional information has come to light that

come to light that could call into effects the protectiveness of the remedies.

guestion the protectiveness of Additional details can be found in this

the remedy? Addendum.

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

The remedy at IRP-11 and -13W is functioning as intended by the ROD/RAP, as evidenced
by results of monitoring data and document reviews, site inspections, and interviews. As
discussed above, MMS-04 has already received an NFA determination as documented in
the Final RACR (AIS-T&N JV 2011a).

The selected remedy for IRP-11, -13W, and MMS-04 is ICs to prevent contact with
contaminated groundwater. The ICs consist of land use restrictions that are the subject of
the LUC RD that is currently in preparation for IRP-11 and -13W. A portion of IRP-13W was
transferred early pursuant to a FOSET that also contains restrictions on contact with
impacted groundwater. MMS-04 is closed and no longer requires ICs since groundwater
TCE concentrations are below the RG.

The performance of the ICs was evaluated in this Addendum by conducting site inspections
and interviews with stakeholders, and by reviewing IC compliance certifications. The data
review, site inspection, and interviews revealed no evidence of any activities that were
inconsistent with the land-use restrictions.

5-15




Final CERCLA Five-Year Review Report Addendum
DCN: ECS-9201-0000-0138.A1\F OU-1A, -1B South, -4B Low Concentration Sites March 2013

The response to Question A for IRP-11, -13W, and MMS-04 is "affirmative."

5.8.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels,
and RAOs Used at the Time of Remedy Selection Still Valid?

5.8.2.1 EXPOSURE ASSUMPTIONS

The exposure assumptions considered during the remedy selection for IRP-11, -13W, and
MMS-04 are consistent with current Site conditions and remain unchanged. No changes to
Site conditions have occurred that would negatively affect the remedy performance.

5.8.2.2 ToxiciTY DATA AND EFFECT ON HEALTH RISK

The primary risk driver at IRP-11, -13W, and MMS-04 is TCE in groundwater. As discussed
in Section 2, updated toxicity criteria for TCE were published in IRIS on September 28,
2011. The baseline HHRA employed the previous TCE toxicity criteria; therefore this review
focused on a re-evaluation of cancer risk and non-cancer hazard resulting from the updated
toxicity criteria under the residential scenario. The review focused on the risk from the VI
pathway because there are no specific ICs addressing VI, and because IRP-13W has
already been transferred and its current use is residential.

The evaluation of VI risk utilized the DTSC version of the J&E VI model (J&E 1991). The
model was downloaded from the DTSC website in February 2012, and had been updated
by DTSC as of December 6, 2011. This version included the updated U.S. EPA TCE criteria
published in IRIS.

The evaluation utilized monitoring well data from the Fourth Quarter 2011, the most recent
monitoring event. The evaluation used the maximum TCE groundwater concentration for
IRP-11 and -13W (MMS-04 concentrations are below the RG) of 8.9 ug/L. Since the DTSC
and U.S. EPA toxicity criteria for TCE are identical, the evaluation did not need to follow a
dual tracking approach as used for the re-evaluation of OU-1A discussed in Section 2.

The significant assumptions utilized in the evaluation are summarized below:

Factor Assumption Remarks

Based on Fourth Quarter
2011 measurement at

Depth to groundwater 419.4 cm I13WMWO4S (max. TCE
concentration location)
Soil type clay Based on review of nearby

boring logs

Soil lithology directly Based on review of boring

above water table clay logs
. Based on Fourth Quarter
g\%sglrlg%(r)gndwater 21.94 °C 2011 measurement at
P 113WMW04S
Soil properties default DTSC defaults
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Factor Assumption Remarks
Building properties default DTSC defaults

The methodology employed the J&E VI model to estimate incremental cancer risk and Hl
for the maximum TCE concentration in groundwater at IRP-11 and -13W for the Fourth
Quarter 2011. The results are as follows:

IRP-11:
Incremental cancer risk = 4 x 107
HI =0.01

IRP-13W:
Incremental cancer risk = 4 x 107
HI =0.01

These results indicate that both the cancer risk and non-cancer hazard for the VI pathway
using the maximum measured TCE concentration in groundwater in the Fourth Quarter
2011, and the updated TCE toxicity criteria, are below regulatory levels of concern.

5.8.2.3 CLEANUP LEVELS AND RAOS

The ARARs identified in the IRP-11, -13W, and MMS-04 ROD/RAP (DoN 2010) were
evaluated to determine whether there have been any changes in these standards that may
affect the protectiveness of the remedy at the Sites. Based on the evaluation conducted for
this five-year review, there have been no significant changes to the standards/requirements
identified as ARARs in the ROD/RAP that could affect the protectiveness of the remedy.
Additionally, no newly promulgated laws or regulations were identified that could negatively
affect the protectiveness of the remedy.

Since updated TCE toxicity criteria were published in IRIS as discussed in Section 5.8.2.2,
the response to Question B for IRP-11, -13W, and MMS-04 is: "negative;" however, the risk
and Hlis at the low concentration sites do not exceed regulatory levels of concern.
Therefore, the negative response to Question B does not present a concern regarding the
protectiveness of the remedies.

5.8.3 Question C: Has any other Information Come to Light that Could Call into
Question the Protectiveness of the Remedy?

The document and data reviews, site inspection and interviews identified no information
that would call into question the protectiveness of the remedy implemented for IRP-11,
-13W, and MMS-04. In addition, there have been no technology developments, or
advances in science that have come to light to call into question the protectiveness of the
remedy.

The response to Question C for IRP-11, -13W, and MMS-04 is: "negative."
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5.8.4 Technical Assessment Summary

Based on the monitoring data and documents reviewed, the site inspection, and interviews,
the remedy for IRP-11-and -13W is functioning as intended by the ROD/RAP. Groundwater
monitoring data indicate that TCE groundwater concentrations are low and relatively stable.
Site inspections and interviews revealed no evidence of any activities at the Site that are
inconsistent with the land-use restrictions established in the FOSET and anticipated in the
LUC RD (in preparation). The evaluation of the ARARs which were documented in the
ROD/RAP indicated that there were no significant changes to the standards/requirements
identified as ARARs that could negatively affect the protectiveness of the remedy at the
Sites. Additionally, no newly promulgated standards were identified that could negatively
affect the protectiveness of the remedy.

The remedy for IRP-11, -13W, and MMS-04 was designed to prevent contact with
TCE impacted groundwater through ICs. The ICs do not specifically address the VI
pathway, and updated toxicity criteria for TCE were published in September 2011;
therefore, this review included an evaluation of VI risk employing the updated TCE toxicity
criteria. Using the maximum TCE groundwater concentration reported in the Fourth Quarter
2011 groundwater monitoring event, the estimated maximum VI cancer risk and non-cancer
hazard are well below regulatory levels of concern. There is no other information that calls
into question the protectiveness of the remedy.

5.9 ISSUES

No issues have been identified for IRP-11 and -13W that currently or in the future would
prevent the respective remedies at these Sites from being protective of human health and
the environment.

Since MMS-04 has received an NFA determination as documented in the Final RACR (AIS-
T&N JV 2011a), no subsequent five-year reviews are required for MMS-04.

5.10 RECOMMENDATIONS AND FOLLOW-UP ACTIONS

No issues have been identified for IRP-11, -13W, and MMS-04 that currently or in the future
would prevent the respective remedies at these Sites from being protective of human health
and/or the environment; therefore, no follow-up actions are required to ensure
protectiveness of the remedies for these Sites.

Since MMS-04 has received an NFA determination as documented in the Final RACR (AIS-
T&N JV 2011a), no subsequent five-year reviews are required for MMS-04.

5.11 PROTECTIVENESS STATEMENT

Based on these findings, the remedies at IRP-11 and -13W are being implemented in
accordance with the ROD/RAP (DoN 2010) and are protective of human health and the
environment.

MMS-04 has already received an NFA determination as documented in the Final RACR
(AIS-T&N JV 2011a).

5.12 NEXT REVIEW

The next five-year review for Former MCAS Tustin will be completed by October 31, 2016,
five years from the signature date of the Final CERCLA Five-Year Review Report (DoN
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2011a). In accordance with the U.S. EPA guidance, DoN policy, and Final CERCLA Five-
Year Review Report; future five-year reviews will not be conducted for MMS-04.
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6. Responsesto Comments

The Navy has received comments on the Draft version of this report from interested
stakeholders. These comments along with the Navy's responses are included in
Attachment 6
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ATTACHMENT 1
VAPOR INTRUSION MODEL SPREADSHEETS



DTSC / HERD
Last Update: 11/1/03

DATA ENTRY SHEET

GW-SCREEN CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) DTSC
Version 3.0; 04/03 Vapor Intrusion Guidance
YES — Interim Final 12/04
Reset to OR (last modified 12/6/2011)
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)
Incr Cancer Risks and Health Quotient per Unit Concentration Factors for OU-1A
YES I X IEstimated Using USEPA Toxicity Values - RESIDENTIAL SCENARIO
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ngl/L) Chemical
79016 1.00E+00 Trichloroethene
96184 1.00E+00 1,2,3-Trichloropropane
75014 1.00E+00 Vinyl chloride (chloroethene)
ENTER ENTER ENTER ENTER
MORE Depth
v below grade Average ENTER
to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lwr directly above Ts Qo
(cm) (cm) water table (°C) (L/m)
15 [ 24384 | c [ 24.2
MORE
v
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, S bulk density, porosity, porosity,
. Lookup Soil v v v
soil vapor ky 5 . Pb n Oy
permeability) (em?) (glem’) (unitless) (cm®em?®)
[ 1.00E-08 C [ 1399 ] 0.473 [ 0.216
MORE
v ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens, noncarcinogens, duration, frequency,
TR THQ ATe ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (dayslyr)
1.0E-06 | 1 70 I 30 | 30 | 350

Used to calculate risk-based

groundwater concentration.

DTSC Indoor Air Guidance
Unclassified Soil Screening Model

3_Addendum Att 1 - Model Spreadsheets_Residential-final
3/27/2013
4:32 PM



OU-1A - RESIDENTIAL SCENARIO

Henry's Henry's Enthalpy of Organic Pure Vadose Vadose zone
law constant  law constant vaporization at  Normal carbon component Unit Source-  zone soil effective
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference  building air-filled total fluid
in air, inwater,  temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,  separation, porosity, saturation,
D, Dy, H Tr AH, Ts Te Kas S URF RfC Ly 0, Ste

Chemical (cm?s) (cm®s)  (atm-m*mol) ©c) (cal/mol) °K) C°K) (cm®qg) (mg/L) (ng/m®"  (mg/m?) (cm) (em®em®  (cm¥cm®)
Trichloroethene 7.90E-02 | 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 | 4.0E-06 2.0E-03 228.84 0.257 #N/A
1,2,3-Trichloropropane 7.10E-02 | 7.90E-06 4.08E-04 25 9,171 430.00 652.00 2.20E+01 1.75E+03 | 0.0E+00 | 3.0E-04 228.84 0.257 #N/A
Vinyl chloride (chloroethene) 1.06E-01 | 1.23E-05 2.69E-02 25 5,250 259.25 432.00 1.86E+01 8.80E+03 | 4.4E-06 1.0E-01 228.84 0.257 #N/A

Incremental Cancer Risks and
Health Quotient per Unit
Concentration Factors for OU-
1A

Estimated Using USEPA

Toxicity Values

20f24



OU-1A - RESIDENTIAL SCENARIO

Area of
Vadose zone Vadose zone Vadose zone Total Airfilled  Water-filled  Floor- enclosed Crack- Crack Enthalpy of
soil soil soil Thickness of porosity in  porosity in porosity in wall Bldg. space to-total depth vaporization at
intrinsic relative air  effective vapor capillary capillary capillary capillary seam ventilation below area below ave. groundwater

permeability, permeability, permeability, zone, zone, zone, zone, perimeter, rate, grade, ratio, grade, temperature,

ki kru kv ch Nez 0a.cz ew.cz Xcrack Qbulldinu AB n Zcrack AHV‘TS
Chemical (em?) (em?) (cm?) (cm) (cm¥em®) (em%em®)  (em%em®  (cm) (cm®ls) (em®  (unitiess)  (cm) (cal/mol)
Trichloroethene #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 | 1.00E+06 | 5.00E-03 15 8,380
1,2,3-Trichloropropane #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 | 1.00E+06 | 5.00E-03 15 10,917
Vinyl chloride (chloroethene) #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 | 1.00E+06 | 5.00E-03 15 4,838
Incremental Cancer Risks and

Health Quotient per Unit

Concentration Factors for OU-
1A

Estimated Using USEPA
Toxicity Values

30f24



OU-1A - RESIDENTIAL SCENARIO

Capillary Total Exponent o Infinite
Henry's law Henry's law Vapor Vadose zone zone overall Average Crack equivalent  source
constant at constant at viscosity at effective effective effective  Diffusion Convection Source vapor effective foundation  indoor
ave. groundwater ave. groundwater  ave. soil diffusion diffusion diffusion path path vapor Crack  flowrate diffusion  Area of Peclet attenuation
temperature, temperature, temperature,  coefficient, coefficient, coefficient,  length, length, conc., radius, into bldg., coefficient, crack, number, coefficient,

Hrs H'rs Hrs I:)E"V Deﬂcz De"KT Ly Ly Csource Terack Qsoi Dereck Acrack exp(Pe') o
Chemical (atm-m°®mol) (unitless) (g/cm-s) (em?/s) (em®s)  (cm?s) (cm) (m)  (gm)  (m)  (em%) (m¥s)  (em)  (unitiess) (unitiess)
Trichloroethene 9.89E-03 4.05E-01 1.80E-04 3.84E-03 1.99E-05 | 5.53E-05 | 228.84 15 4.05E+02 1.25 8.33E+01| 3.84E-03 | 5.00E+03 | 7.16E+18][ 7.11E-06
1,2,3-Trichloropropane 3.88E-04 1.59E-02 1.80E-04 3.46E-03 1.36E-04 | 3.56E-04 | 228.84 15 1.59E+01 1.25 8.33E+01 | 3.46E-03 | 5.00E+03 | 7.96E+20 | 4.51E-05
Vinyl chloride (chloroethene) 2.63E-02 1.08E+00 1.80E-04 5.15E-03 2.21E-05 | 6.14E-05 | 228.84 15 1.08E+03 1.25 8.33E+01] 5.15E-03 | 5.00E+03 | 1.13E+14 | 7.90E-06

Incremental Cancer Risks and

Health Quotient per Unit
Concentration Factors for OU-
1A

Estimated Using USEPA
Toxicity Values

4 0of 24



Incremental Hazard
Infinite risk from quotient
source Unit vapor from vapor
bldg. risk Reference intrusion to intrusion to
conc., factor, conc., indoor air, indoor air,
Chuilding URF RfC carcinogen noncarcinogen
Chemical (ng/m?) wgm*"  (mg/m®)  (unitless) (unitless)
Trichloroethene 2.88E-03 4.0E-06 | 2.0E-03 4.7E-09 1.4E-03 END
1,2,3-Trichloropropane 7.17E-04 NA 3.0E-04 NA 2.3E-03 END
Vinyl chloride (chloroethene) 8.53E-03 4.4E-06 | 1.0E-01 1.5E-08 8.2E-05 END

Incremental Cancer Risks and
Health Quotient per Unit
Concentration Factors for OU-
1A

Estimated Using USEPA

Toxicity Values

50f24

OU-1A - RESIDENTIAL SCENARIO



DTSC / HERD
Last Update: 11/1/03

GW-SCREEN
Version 3.0; 04/03

Reset to

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

1

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)
Incremental Cancer Risks and Health Quotient Per Unit Concentration Factors for OU-1A

DTSC
Vapor Intrusion Guidance
Interim Final 12/04

(last modified 12/6/2011)

YES Estimated Using Cal-EPA Toxicity Values - RESIDENTIAL SCENARIO
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
79016 1.00E+00 Trichloroethene
96184 1.00E+00 1,2,3-Trichloropropane
75014 1.00E+00 Vinyl chloride (chloroethene)
ENTER ENTER ENTER ENTER
MORE Depth
v below grade Average ENTER
to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lwr directly above Ts Qgol
(cm) (cm) water table (°c) (L/m)
15 [ 24384 | C 24.2
MORE
Vv
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, ——— bulk density, porosity, porosity,
soil vapor Ky Lookup Soil pr nv 9wv
permeability) (em?) (g/em®) (unitless) (cm®’/cm®)
| 1.00E-08 c [ 1399 ] 0.473 | 0.216 ]
MORE
Vv ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens, noncarcinogens, duration, frequency,
TR THQ ATe ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)
1.0E-06 [ 1 70 30 | 30 | 350 |

Used to calculate risk-based
groundwater concentration.

3_Addendum Att 1 - Model Spreadsheets_Residential-final

DTSC Indoor Air Guidance
Unclassified Soil Screening Model

3/27/2013
4:32 PM



OU-1A - RESIDENTIAL SCENARIO

Henry's Henry's Enthalpy of Organic Pure Vadose Vadose zone

law constant  law constant vaporization at  Normal carbon component Unit Source-  zone soil effective

Diffusivity — Diffusivity  at reference reference the normal boiling Critical partition water risk Reference  building air-filled total fluid

in air, inwater,  temperature, temperature, boiling point, point, temperature,  coefficient, solubility, factor, conc.,  separation, porosity, saturation,

D, Dy H Ta AHyp Ty Ts Koe S URF RfC Lt 0, Se

Chemical (cm®ls) (em?/s) _ (atm-m%/mol) (°c) (cal/mol) (°K (°K) (cmg) (mg/ll)  (ng/m%"  (mg/im®) (cm)  (em¥em®)  (cm¥cm?)
Trichloroethene 7.90E-02 | 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 | 4.1E-06 2.0E-03 228.84 0.257 #N/A
1,2,3-Trichloropropane 7.10E-02 | 7.90E-06 4.08E-04 25 9,171 430.00 652.00 2.20E+01 1.75E+03 | 8.6E-03 3.0E-04 228.84 0.257 #N/A
Vinyl chloride (chloroethene) 1.06E-01 | 1.23E-05 2.69E-02 25 5,250 259.25 432.00 1.86E+01 8.80E+03 | 7.8E-05 1.0E-01 228.84 0.257 #N/A

Incremental Cancer Risks and
Health Quotient Per Unit
Concentration Factors for OU-
1A

Estimated Using Cal-EPA
Toxicity Values

7 of 24



OU-1A - RESIDENTIAL SCENARIO

Area of
Vadose zone Vadose zone Vadose zone Total Air-filed ~ Water-filed  Floor- enclosed Crack- Crack Enthalpy of
soil soil soil Thickness of porosity in  porosity in porosity in wall Bldg. space to-total depth vaporization at
intrinsic relative air  effective vapor capillary capillary capillary capillary seam ventilation below area below ave. groundwater

permeability, permeability, permeability, zone, zone, zone, zone, perimeter, rate, grade, ratio, grade, temperature,

ki krg kv ch Nez ea.cz eW,cz Xcrack Qbuildinq AB n Zcrack AHV,TS
Chemical (cm?) (cm?) (em?) (cm) (cmem®) _(em%em®)  (em¥em®  (cm) (cm?s) (€m®)  (unitless)  (cm) (cal/imol)

Trichloroethene #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 1.00E+06 | 5.00E-03 15 8,380
1,2,3-Trichloropropane #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 [ 1.00E+06 | 5.00E-03 15 10,917
Vinyl chloride (chloroethene) #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 | 1.00E+06 | 5.00E-03 15 4,838

Incremental Cancer Risks and
Health Quotient Per Unit
Concentration Factors for OU-
1A

Estimated Using Cal-EPA
Toxicity Values

8 of 24



OU-1A - RESIDENTIAL SCENARIO

Capillary Total Exponent o  Infinite
Henry's law Henry's law Vapor Vadose zone zone overall Average Crack equivalent  source
constant at constant at viscosity at effective effective effective  Diffusion Convection Source vapor effective foundation indoor
ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion path path vapor Crack flow rate  diffusion  Area of Peclet attenuation
temperature, temperature, temperature,  coefficient, coefficient, coefficient,  length, length, conc., radius, into bldg., coefficient, crack, number, coefficient,

HTS H'TS Hrs De"V De"cz De"T Ld Lo Csource Terack Qsoll Dcr30k Acrack exp(Pe') a
Chemical (atm-m°mol) (unitless) (g/cm-s) (em?s) (em’s)  (cmPls) (cm) (m) _ (@o/m’) (m) (em¥s) (em’s) (M) (unitless) (unitless)
Trichloroethene 9.89E-03 4.05E-01 1.80E-04 3.84E-03 1.99E-05 | 5.53E-05 | 228.84 15 4.05E+02 1.25 8.33E+01| 3.84E-03 | 5.00E+03 | 7.16E+18] 7.11E-06
1,2,3-Trichloropropane 3.88E-04 1.59E-02 1.80E-04 3.46E-03 1.36E-04 | 3.56E-04 | 228.84 15 1.59E+01 1:25 8.33E+01 | 3.46E-03 | 5.00E+03 | 7.96E+20 | 4.51E-05
Vinyl chloride (chloroethene) 2.63E-02 1.08E+00 1.80E-04 5.15E-03 2.21E-05 | 6.14E-05 | 228.84 15 1.08E+03 1.25 8.33E+01] 5.15E-03 | 5.00E+03 [ 1.13E+14 | 7.90E-06

Incremental Cancer Risks and
Health Quotient Per Unit
Concentration Factors for OU-
1A

Estimated Using Cal-EPA
Toxicity Values

9of 24



Incremental Hazard
Infinite risk from quotient
source Unit vapor from vapor
bldg. risk Reference intrusion to intrusion to
conc., factor, conc., indoor air, indoor air,
Chuilding URF RfC carcinogen noncarcinogen
Chemical (ug/m®) wgm*"  (mg/m®)  (unitless) (unitless)
Trichloroethene 2.88E-03 4.1E-06 | 2.0E-03 4.9E-09 1.4E-03 END
1,2,3-Trichloropropane 7.17E-04 8.6E-03 [ 3.0E-04 2.5E-06 2.3E-03 END
Vinyl chloride (chloroethene) 8.53E-03 7.8E-05 | 1.0E-01 2.7E-07 8.2E-05 END

Incremental Cancer Risks and
Health Quotient Per Unit
Concentration Factors for OU-
1A

Estimated Using Cal-EPA
Toxicity Values

10 of 24

OU-1A - RESIDENTIAL SCENARIO



DTSC /HERD
Last Update: 11/1/03

GW-SCREEN
3.0; 04/03

| Res

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

Incremental Cancer Risks and Health Quotients per Unit Concentration Factors for OU-1B South

DTSC
Vapor Intrusion Guidance
Interim Final 12/04

(last modified 12/6/2011)

Estimated Using USEPA Toxicity Values - RESIDENTIAL SCENARIO

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
79016 1.00E+00 Trichloroethene
75014 1.00E+00 Vinyl chloride (chloroethene)
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average ENTER
to bottom fo"‘om‘h soil/ Average vapor
of enclosed beiwww grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lwr directly above Ts Qs
(cm) (cm) water table (C) L/m
15 [ 524 | C [ 242 o
MORE
¥
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCSs vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor Ky b’ n’ 0,”
permeability) (cm?) (g/cm®) (unitless) (cm*cm®)
[ 1.00E-08 C [ 1410 ] 0.468 | 0.215
MORE
v ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens, noncarcinogens, duration, frequency,
TR THQ ATc ATne ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)
1.0E-06 I 1 70 I 30 | 30 [ 350 ]

Used to calculate risk-based
groundwater concentration.

DTSC Indoor Air Guidance

Unclassified Soil Screening Model

3_Addendum Att 1 - Model Spreadsheets_Residential-final

3/27/2013
4:32 PM



OU-1B SOUTH - RESIDENTIAL SCENARIO

Henry's Henry's Enthalpy of Organic Pure Vadose Vadose zone
law constant  law constant  vaporization at Normal carbon component Unit Source-  zone soil effective
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference  building air-filled total fluid
in air, inwater,  temperature, temperature, boiling point, point, temperature,  coefficient, solubility, factor, conc.,  separation, porosity, saturation,
D, Dy H T AHyp Ts Te Koe S URF RfC Ly 0, Sie

Chemical (cm?s) (cm?s)  (atm-m*mol) (°C) (cal/mol) (°K) (°K) (cm®lg) (mg/L) (ng/m®"  (mg/m?) (cm) (em%em®)  (cm¥em?)
Trichloroethene 7.90E-02 | 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 1.47E+03 | 4.0E-06 2.0E-03 137.4 0.252 #N/A
Vinyl chloride (chloroethene) 1.06E-01 | 1.23E-05 2.69E-02 25 5,250 259.25 432.00 1.86E+01 8.80E+03 | 4.4E-06 1.0E-01 137.4 0.252 #N/A

Incremental Cancer Risks and
Health Quotients per Unit
Concentration Factors for OU-
1B South

Estimated Using USEPA
Toxicity Values
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OU-1B SOUTH - RESIDENTIAL SCENARIO

Area of
Vadose zone Vadose zone Vadose zone Total Airfilled  Water-filled  Floor- enclosed Crack- Crack Enthalpy of
soil soil soil Thickness of porosity in  porosity in porosity in wall Bldg. space to-total depth vaporization at
intrinsic relative air  effective vapor capillary capillary capillary capillary seam ventilation below area below ave. groundwater
permeability, permeability, permeability, zone, zone, zone, zone, perimeter, rate, grade, ratio, grade, temperature,
ki qu kv ch Nez Ozu:z ew.cz Xcrack Qbu!ldlna AB n Zcrack AHv.TS
Chemical (cm?) (em?) (cm?) (cm) (cmem®) (em¥em®)  (em¥em®  (cm) (cm®ss) (€M’ (unitiess)  (cm) (calimol)

[ Trichloroethene #N/A #N/A 1.00E-08 81.52 0.459 0.047 0412 | 4000 | 3.39E+04 | 1.00E+06 | 5.00E-03] 15 | 8,380 |
[ Viny chioride (chloroethene) #N/A #N/A 1.00E-08 81.52 0.459 0.047 0412 [ 4,000 | 3.39E+04 | 1.00E+06 | 5.00E-03 [ 15 ] 4,838 i
Incremental Cancer Risks and

Health Quotients per Unit
Concentration Factors for OU-
1B South

Estimated Using USEPA
Toxicity Values

13 of 24



OU-1B SOUTH - RESIDENTIAL SCENARIO

Capillary Total Exponent o Infinite

Henry's law Henry's law Vapor Vadose zone zone overall Average Crack equivalent source

constant at constant at viscosity at effective effective effective  Diffusion Convection Source vapor effective foundation  indoor
ave. groundwater ave. groundwater  ave. soil diffusion diffusion diffusion path path vapor Crack flow rate  diffusion  Area of Peclet attenuation
temperature, temperature, temperature,  coefficient, coefficient, coefficient,  length, length, conc., radius, into bldg., coefficient, crack, number, coefficient,

HTS H'TS Hrs DE"V De"cz De”T Ld Ln Csource Terack Qsoll DcraCk Acrack eXp(Pef) o

Chemical (atm-m°®/mol) (unitiess) (g/cm-s) (em?s) (cm’s)  (cmPs) (cm) em) _ (gm’)  (m) (em%) (em¥s)  (om) (unitiess) (unitless)
Trichloroethene 9.89E-03 4.05E-01 1.80E-04 3.69E-03 | 1.99E-05 | 3.34E-05 | 137.4 15 4.05E+02] 1.25 | 8.33E+01] 3.69E-03 | 5.00E+03 4.34E+19[ 7.15E-06
Vinyl chloride (chloroethene) 2.63E-02 1.08E+00 1.80E-04 4.95E-03 | 2.21E-05 | 3.71E-05 | 137.4 15 1.08E+03| 1.25 |8.33E+01| 4.95E-03 | 5.00E+03 4.34E+14 | 7.93E-06

Incremental Cancer Risks and
Health Quotients per Unit
Concentration Factors for OU-
1B South

Estimated Using USEPA
Toxicity Values

14 of 24



OU-1B SOUTH - RESIDENTIAL SCENARIO

Incremental Hazard
Infinite risk from quotient
source Unit vapor from vapor
bldg. risk Reference intrusion to intrusion to
conc., factor, conc., indoor air, indoor air,
Chuilding URF RfC carcinogen noncarcinogen
Chemical (ng/m?) wg/m)"  (mg/m®)  (unitless) (unitless)
Trichloroethene 2.90E-03 4.0E-06 | 2.0E-03 4.8E-09 1.4E-03 END
Vinyl chloride (chloroethene) 8.57E-03 4.4E-06 | 1.0E-01 1.5E-08 8.2E-05 END

Incremental Cancer Risks and
Health Quotients per Unit
Concentration Factors for OU-

1B South
Estimated Using USEPA
Toxicity Values

15 of 24



DTSC /HERD
Last Update: 11/1/03

GW-SCREEN
3.0; 04/03

| Res

DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box) DTSC

OR

Vapor Intrusion Guidance
Interim Final 12/04

(last modified 12/6/2011)

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)
Incremental Cancer Risks and Health Quotients per Unit Concentration Factors for OU-1B South

YES Estimated Using Cal-EPA Toxicity Values - RESIDENTIAL SCENARIO
ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ug/L) Chemical
79016 1.00E+00 Trichloroethene
75014 1.00E+00 Vinyl chloride (chloroethene)
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average ENTER
to bottom Nanthy soil/ Average vapor
of enclosed b0kt ade SCs groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Lr Lwr directly above Ts Qsoit
(cm) (cm) water table (°C) (L/m)
C 15 [ 152.4 [ C [ 24.2
MORE
L2
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor Ky oY v 0,
permeability) (cm®) (glem?) (unitless) (cm®/cm?)
[ 1.00E-08 c [ 1.410 0.468 [ 0.215
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens,  carcinogens, noncarcinogens, duration, frequency,
TR THQ AT¢ ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (daysl/yr)
1.0E-06 [ 1 70 [ 30 I 30 350 ]

Used to calculate risk-based
groundwater concentration.

DTSC Indoor Air Guidance
Unclassified Soil Screening Model

3_Addendum Att 1 - Model Spreadsheets_Residential-final

3/27/2013
4:32 PM



OU-1B SOUTH - RESIDENTIAL SCENARIO

Henry's Henry's Enthalpy of Organic Pure Vadose Vadose zone

law constant  law constant  vaporization at Normal carbon component Unit Source-  zone soil effective

Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference  building air-filled total fluid

in air, inwater,  temperature, temperature, boiling point, point, temperature,  coefficient, solubility, factor, conc.,  separation, porosity, saturation,
D, Dy, H Tr AHyp Ts Te Koo S URF RfC Ly 0,” Ste

Chemical (cm®s)  (cm*s)  (atm-m%mol) (c) (cal/mol) (CK) K (cm%g) (mg/)  (gm)"  (mgim>)  (em)  (em¥emy  (em¥em?)
Trichloroethene 7.90E-02 | 9.10E-06 1.03E-02 | 25 7,505 360.36 544.20 1.66E+02 | 1.47E+03 | 41E-06 | 2.0E-03 | 137.4 0252 | #N/A
Vinyl chloride (chloroethene) 1.06E-01 | 1.23E-05 2.69E-02 | 25 5,250 259.25 432.00 1.86E+01 | 8.80E+03 | 7.8E-05 | 1.0E-01 | 137.4 0252 [ #N/A

Incremental Cancer Risks and
Health Quotients per Unit
Concentration Factors for OU-

1B South
Estimated Using Cal-EPA

Toxicity Values
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OU-1B SOUTH - RESIDENTIAL SCENARIO

Area of
Vadose zone Vadose zone Vadose zone Total Air-filled  Water-filled  Floor- enclosed Crack- Crack Enthalpy of
soil soil soil Thickness of porosity in  porosity in porosity in wall Bldg. space to-total depth vaporization at
intrinsic relative air  effective vapor capillary capillary capillary capillary seam ventilation below area below ave. groundwater

permeability, permeability, permeability, zone, zone, zone, zone, perimeter, rate, grade, ratio, grade, temperature,

ki qu kv ch Nez ea,cz ew.cz Xcrack Qbuildinu AB n Zcrack AHv.TS
Chemical (em?) (em?) (cm?) (cm) (cm¥em®) _(em¥em®)  (em¥em®  (cm) (cm®is) (em®)  (unitiess)  (cm) (cal/mol)

Trichloroethene #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 | 1.00E+06 | 5.00E-03 15 8,380
Vinyl chloride (chloroethene) #N/A #N/A 1.00E-08 81.52 0.459 0.047 0.412 4,000 3.39E+04 | 1.00E+06 | 5.00E-03 15 4,838

Incremental Cancer Risks and
Health Quotients per Unit
Concentration Factors for OU-
1B South

Estimated Using Cal-EPA
Toxicity Values

18 of 24



OU-1B SOUTH - RESIDENTIAL SCENARIO

Capillary Total Exponent o Infinite
Henry's law Henry's law Vapor Vadose zone zone overall Average Crack equivalent  source
constant at constant at viscosity at effective effective effective  Diffusion Convection Source vapor effective foundation  indoor
ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion path path vapor Crack flow rate diffusion  Area of Peclet attenuation
temperature, temperature, temperature,  coefficient, coefficient, coefficient,  length, length, conc., radius, into bldg., coefficient, crack, number, coefficient,
HTS H'TS Hts De”v De"cz DtmT Ld Lp Csource Terack Qsoi! Dcrack Acrack exp(Pe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>