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1.0 INTRODUCTION

This Vapor Intrusion Evaluston Report was prepared in accordance with the Vapor Intrusion
Evalustion S5ampling and Analysis Work Plan (Work Plan, AECOM 2013) and in responsa to the
following correspondence with regulators:

» & December 2012 Requirement for Vapaor infrugion Sampling and Analyzis Work Flan
and Report letter from the San Francisco Regional Water Quality Control Board
(RWQCH),

« Comments issued on 17 May 2013 (revised per input from teleconference on
4 June 2013) by the RWQCE on the draft submittal of the work plan; and

= Additional comments issued on 23 August 2013 by the United States Environmental
Protection Agency (USEPA) on the final submittal of the work plan.

The December 2012 letter from the RWQCB required Nerthrop Grumman Systems Corporation
{Northrop Grumman) to submit a work plan for conducting vapor intrusion sampling and analysis
at the former TRW Microwave Operable Unit (OU) (the “Site”) at 825 Stewart Drive, Sunnyvale,
Califamia (Figure 1). The RWQCE regulates the site under Order Mo. 81-103. The USEFA also
oversees the Site as it was added to the National Prorities List (NPL) in 1990 and has been
following the Comprehensive Envionmental Response, Compensation, and Liability Act
(CERCLA) process. A Record of Decision (ROD) addressing soil and groundwater at the Site as
well as three neighboring OUs was approved by the USEPA in 1991 (USEPA 1991). The remedy
selected in the ROD addressed groundwater impacted by trichloroethene (TCE) and related
chiorinated volatile organic compounds (VOCs).

1.1 Background

During the post-ROD Five Year Review process the vapor intrusion (V1) pathway was identified as
requiring evaluation for protectiveness and VI investigations were performed at the Site between
2003 and 2004 with results of these investigations summarized in the Third Five Year Review
Repart (Camp Dresser & Mckee, Inc. [CDM] 2009).

This Report addresses the cumrent V] pathway at the Site, which is occupied by a single, two-story
building that overlies groundwater impacted with VOCs from both on and offsite sources. The
building has been vacant since 2001 and is not equipped with mechanical ventilation, electricity,
ar plumbing. The area of the Site is currently 2zoned as industrial. Chemicals of concem (COCs)
in the groundwater include the chlorinated VOCs: TCE, tetrachlorcethene (PCE), and their
degradation products (pnimarily cis-1,2-dicholoroethene [cOCE] and vinyl chiaride [VC]). Table 1
lists the groundwater COCs identified in the ROD, and other WOCs investigated as potentially of
concern via the V| pathway.



1.2 Objective

The primary objective of this report is to assess the VI pathway at the current Site building and to
evaluate the possible future need for a VI remedy, using results of indoor and outdoor (ambient)
air and sub-slab vapor samples collected at the Site on 9 and10 December 2013.

The report presents the methods and procedures used for collecting multiple lines of evidence for
evaluating the VI pathway and the measures taken to ensure that data obtained are reliable and
usable. Data obtained during the VI sampling event were used to assess potential risk to future
industrial users. The project action limits (PALs) for groundwater COCs and VOCs detacted at the
Site during previous VI investigations are listed in Table 1. These PALs include USEPA Regional
Screening Levels (RSLs) for indoor air industrial exposure, most recently published in November
2013 (USEPA 2013a). or more restrictive RWQCB Environmental Screening Levels (ESLs), most
recently published in December 2013 (RWQCR 2013). The more restrictive ESLs apply to ¢cDCE,
PCE, and WVC.

1.3 Report Organization

This Report is organized as follows:

s Section 1 provides an intreduction, background, and the project objective.

+ Section 2 provides a brief site background, chronology and summary of previous indoor
air sampling activities, and conceptual site model related to VI.

+ Section 3 descrives the scope of the investigation, including pre-sampling activities, field
activities, laboratory analyses, and quality assurance procedures.

= Section 4 describes how the data were evaluated.

« Section 5 includes interpretation of results, uncertainties inherent in the sampling and
data evaluation process, conclusions and recommendations.

+ Section 6 provides references.

20 SITE BACKGROUND

2.1 Site Location and Description

The Site is located in an industrial area occupied by a vacant two-story building. Prior to 1968, the
Site was not used for industrial activities. Between 1968 and 1933, Site activities included the
assembly and testing of microwave and semiconductor components. These operations involved
the use of TCE. Other industral solvents and hazardous wastes were generated as a by-product
of the operations. Waste solvents, primanly TCE, were stored in an underground storage tank
(UST) from 1970 to 1982. The UST was removed in eardy 1983 and the sumounding YOC-



impacted soil was excavated in 1984, after which the excavation was bacifilled with gravel. A
6-inch perforated polyvinyl chloride (PVC) pipe. referred 1o as the Eductor, was installed within the
backfilled excavation to facilitate groundwater extraction. Vadose zone treatment using soil vapor
extraction (SVE) removed approximately 140 pounds of TCE between 1993 and 1998. The SVE
system was dismantied in 1998 following demaonstration that the criteria for closure had been met
(CDM 1598). Groundwater extraction and treatment (GWET) was initiated in 1985 and approved
for suspension in 2001. In 2000, an enhanced anaerobic bioremediation (EAB) program was
iniiated at the Site and has continued to the present day. A summary of historic groundwater
results associated with groundwater remediation efforis is included in Appendix A. The 2013
groundwater sampling results from the Eductor and existing groundwater monitoring wells closest
to the Site structure are shown on Figure 2.

Betwean 2001 and 2003, the exterior of the existing Site building was remodelad. As part of the
remodel, a portion of the Site building was demolished, and a new structure contiguous with the
existing structure was constructed (see red outline on Figure 2); this new structure overlies the
former UST excavation. Per building drawings (available through the City of Sunnyvale Planning
Department), a 10 mil (one mil equals 0.001 inch) thick vapor bamier was installed beneath the
portion of the building that was remodeled. The interior of the building remains unfinished
(Appendix B, Photographs B-1 through B4) The Site has been unoccupied and without
mechanical ventilation since January 2001.

The Site is sumounded by the following WOC-impacted sites: Advanced Micro Devices (AMD)
Buildings 901/902 Thompson and 915 DeGuine; Philips Semiconductors (Fhilips; formery
Signefics Inc.) Buildings 811 Amues, B15 Stewart, and 440 Wolfe; and Mohawk Laboratories.
Three of these facilites (AMD 501/302, Philips 811, and Mohawk Laboratores) are located
hydraulically upgradient (south) of the Site; two faciliies (Philips 815 and 440) are located
approximately cross-gradient (west) of the Site, and one facility (AMD Building 915) is located
downgradient (north) of the Site. These sumrounding sites have historically used TCE and other
chiorinated VOCs in their manufaciuring processes and have released these VOCs fo
groundwater,

2.2  Summary of Previous Indoor Air Sampling Activities

The VI risk posed by VOCs present in groundwater at the Site was evaluated as part of a Baseline
Public Health Evaluation (BPHE) and summarized in the ROD issued for the Site in 1991 (USEPA
1981). Risk estimates presented in the BPHE were based on modeling transport of vapors from
groundwater into hypothetical residences using groundwater VOC concentrations current at the
time of the BPHE. For the average exposure case, the excess cancer risk due to potential
exposure to VOCs in indoor air was calculated to be 4 x 10, In the more than two decades since
the BPHE was performed, VOC concentrations in groundwater beneath the building have been
significantly reduced through remedial activities at the Sita.



The human health risk associated with \I was updated as part of indoor air quality sampling
events conducted at the Site in 2003 and 2004. The first sampling event was conducted in
October 2003. Sampling locations are presented on Figure 3. A complete presentation of the
sample coliection, analytical results, and performance analysis of this event was provided to the
RWQCB in an Evaluation of indoor Air Sampling Results (CDM 2004a). The concentrations of
detected VOCs were compared to the following threshold values: ESLs for residential and
commercial exposures listed in the RWQCE's Screening for Environmental Concemns at Sites with
Contaminated Soil and Groundwater (interim Final) dated July 2003; and/or the target indoor air
concentrations (TIACs) presented in USEPA's Drafl Guidance for Evaluating the Vapor Intrusion
ta Indoor Alr Fathway from Groundwaler and Solls (Subsurface Vapor Intrusion Guidance) dated
29 Movernber 2002. Note that ESLs developed in accordance with the 2003 RWQCE guidance
were those chemical concentrations that posed either a cancer risk level of 1 in a million (10%) or
a non-cancer hazard quotient (HQ) of 0.2 while the USERA TIACs were concentrations posing a
cancer risk level of 1 in one hundred thousand (10°) or a non-cancer HQ of 0.1 (using toxicity
criteria current at the time). VOCs detected above ane or the other of these respective indoor air
threshold levels included TCE, PCE, VC, and chloroform. Results are summarized in Table 2,
which also includes a comparison to current (2013) indoor air RSLs (USEPA 2013a) for industrial
exposure and ESLs (RWQCE 2013). In the Work Flan for Indoor Air Sampling and Risk
Assessment, COM (2003) proposed that the concentrations of indoor air VOCs exceeding
threshold levels could be mitigated by building improvements including the installation and
operalion of a standard mechanical ventilation system with an air exchange rate (AER) of at least
one (1) building volume per hour.

In April 2004, subsequent to issuance of a work plan (CDM 2004b) followed by RWQCE approval
(RWQCE 2004a), additional air samples were collected, prior to and after installation and
operation of a temporary mechanical ventilation system within the Site building. Refer to Table 2
for results of these Apnl 2004 indoor air samples collected o evaluate the effectiveness of
ventilation in reducing concentrations of VOCs below threshold levels (sampling locations shown
on Figure 3). The temporary system maintained an AER of approximately 1.0 for several days
inside the Site building. In May 2004, the Report of Findings — Installation and Operation of a
Temporary Mechanical Ventilation System and Indoor Air Sampling (CDM 2004¢) was submitted
to the RWQCB. This report concluded that the rate of vapor intrusion into the Site building
continued to be low enough o be mitigated solely with installation and operation of a standard
ventilation system designed with an AER of 1. The RWQCB (2004b) approved this report in July
2004, but requesled additional sampling without mechanical ventilation.

A third indoor air quality sampling event was conducted in October 2004 in accordance with a
RWQCB-approved Work Plan (CDM 2004d and RWQCB 2004¢). This third round of indoor air
sampling was conducted without operation of a mechanical ventilation system to evaluate whether
improvement in the groundwater conditions at the Site would eliminate the need for any further
monitoring of indoor air quality. Results are summarized in Table 2 with sampling locations shown
on Figure 3.



In November 2004, the Report of Findings — October 2004 indoor Air Sampling (CDM 2004e) was
submitted to the RWQCEB. The report confirmed conclusions of the earlier report, namely that in
the absence of a ventilation system, concentrations of TCE detected in indoor air exceeded the
indoor air threshold limits for industrial exposure. Howewver, the report concluded that mitigation of
indoor VOC concentrations to below the threshold levels could be achieved solely with installation
and operation of a standard ventilation system designed for an AER of 1. This conclusion
remains valid when the results are compared to current 2013 threshold values included in Table 2.

In December 2004, the RWQCB approved the November 2004 report; recommended that
adeguate ventilation be maintained in the Site building i occupied in order to minimize risk to the
health of building occupants; and requested an additional round of indoor air samples be collected
from the building afier installation/operation of the venfilation system but before it is occupied
(RWQCE 2004d). The RWQCE further requestsd that Morthrop Grumman prepare a Risk
Management Plan {(RMP) to guide future management of human health risks associated with
occupancy of the Site building, with particular emphasis on the vapor intrusion pathway.

In April 2005, Northrop Grumman submitted a preliminary draft RMP (CDM 20035) to the RWQCB
and property owner. The RMP was fo be finalized upon occupancy of the Site building,
identification of the intended use of the building, and installation of a ventilation system.

Table 2 summarizes the results from previous indoor air sampling events and includes a
comparison to current USEPA RSLs and RWQCEB ESLs for indoor air industrial exposure. As
shown on the table, TCE was delected at similar concenfrations in all three of the indoor air
samples collected in October 2004, ranging from 4.3 micrograms per cubic meter (pg/m®) to
51 ugfn:-g and was the only analyte that exceeded its 2013 indoor air RSL for industrial exposure
of 3 pg/m.

A chronology of major events associated with Site VI investigations and actions s presented
below:

Date Event

October 2003 | Initial indoor air sampling: six indoor air samples and one outdoor air sample
were collected and results documented in a report prepared by Camp
Dresser & McKee, Inc. (CDM 2004a). Refer to Figure 3 for the locations of
all previous indoor air samples

March 2004 Morthrop Grumman submitted a work plan (CDM 2004b) to install and
operate a temporary mechanical ventilation system prior to collecting
additional indoor air samples within the Site building

April 2004 Subsequent to RWQCB approval (RWQCE 2004a), CDM installed and
operated a tempaorary mechanical ventilation system within the Site building
and collected indoar air samples prior to and following activation of the
tempaorary system.




Date Event

May 2004 Northrop Grumman submitted a Report of Findings — Installation and
Operation of a Temporary Mechanical Ventilation System and Indoor Air
Sampling report to the RWQCE (CDM 2004c¢).

July 2004 RWQCE requested that "if the Site building is not occupied by October
2004, another round of indoor air samples be collected without mechanical
ventilation to determine if improvements in groundwater quality reduced
vapor intrusion to a level that does not require further monitoring” (RWQCE
2004b).

September In response to the RWQCB request, Morthrop Grurmman submitted a work

2004 plan (CDM 20044d) to conduct an additional round of indoor air sampling
without mechanical ventilation.

October 2004 | Subsequent to RWQCB approval (RWQCE 2004c¢) of the work plan,
MNorthrop Grumman conducted another round of indoar air sampling without
a mechanical ventilation system in operation.

November Northrop Grumman submitted a Report of Findings — Ocfober 2004 Indoor

2004 Air Sampling report to the RWQCE (CDM 2004e).

December RWQCE approved the October 2004 Indoor Air Sampling Report (RWQCB

2004 2004d).

April 2005 Morthrop Grumman submitted a preliminary draft Risk Mitigation Plan (EMP)
to the Water Board (CDM 2005).

December RWQCB (2012) issued the & December 2012 Lelter of Requirement for

2012 Vapor Intrusion Sampiing and Analysis Work Pian and Report.

2.3 Geology/Hydrogeology and Concepiual Site Model

Figure 4 shows a conceptual site model (CSM) for vapor infrusion that depicts the subsurface
geologic and hydrogeologic conditions beneath the Site building based on lithology and depth to
groundwater observed in Site groundwater monitoring wells. Groundwater at the Site s
encountered in sandy to silty clay in four aquifer 2ones. These zones are designated as Zone A
(from the water table to approximately 25 feet below ground surface [bgs]) and Zones B1 through
BS (from approximately 30 to 100 feet bgs). For evaluation of VI, the concentrations in the
shallowest zone, Zone A, encountered at a depth of & feet below the building, are considerad
most relevant. The CSM for the Site suggests that subsurface vapors containing VOCs volatilized
from groundwater may travel upward through the vadose zone into the building through
preferential pathways such as the Eductor. As described in Section 2.1, building drawings
indicate that a vapor barmier was installed under the new portion of the building (outiined in red on
Figure 2) constructed in 2002. Figure 2 also shows groundwater manitoring well locations and
contaminant concentrations detscted in groundwater in October 2013; groundwater flow is
directed to the north.



There is no evidence that contaminant sources remain in the shallow vadose zone beneath or
surrounding the building; vadose zone contamination was addressed by earlier SVE and source
removal actions (COM 1998). However, concentrations of VOCs detected in the indoor air may
be attributed to volatilization from groundwater.

3.0 SCOPE OF WORK

Field activilies were performed in accordance with the Waork Plan (AECOM 2013). The protocol
for the soil vapor sampling and analysis followed guidelines in the Advisory — Active Soil Gas
Investigations (Calformia Environmental Protection Agency [Cal-EFA] 2012). Other resources
that were consulted during preparation of this report and development of the Work Plan include
the OSWER Final Guidance for Assessing and Mibhgating the Vapor intrusion Pathway from
Subsurface Sources fo Indoor Air (External Review Draft dated April 2013, USEPA 2013b), the
Guidance for the Evaiuation and Mitigation of Subsurface \apor Intrusion to Indoar Air (California
Depariment of Toxic Substances Control [DTSC] 2011a), and the Vapor Infrusion Mitigation
Advisory (DTSC 2011b).

Field activities included the installation and sampling of four sub-slab vapor wells (S&-1 through
554) and the collection of four indoor air samples (IA-1 through 1A4) and one outdoor ambient
air sample (OA-1). Because the Site building interior is not equipped for occupancy, sample
locations were not selected based on occupancy information, but rather were selected to evaluate
the VI pathway in each of the three building sectlions (Sec. 1, Sec. 2, and Sec. 3) shown on Figure
5. Indoor Air Sample |A-1 was co-ocated with Sub-Slab Vapor Well $5-1 near the Eductor in
Section 1 of the building. These locations (S38-1 and 1A-1) vary slightly from those shown in the
Work Plan as they had to be relocated due fo subsurface obstructions identified during the
geophysical survey. Also in Section 1, Sub-Slab Well S54 was located south of the Eductor to
evaluate polential vapor sources from upgradient offsite groundwater contamination and Indoor
Air Sample 1A-4 was located near the elevator which may act as a conduit for VI. Indoor Air
Samples 1A-2 and |A-3 were co-located with Sub-Slab Wells $5-2 and S5-3 near the center of
Sections 2 and 3 of the building.  Outdoor ambient air sample OA-1 was collected outside of the
northwest comer of the building (north of Sec. 1). Sample locations and photos are shown on
Figure 5. Additional details regarding field activities are provided in the following sections.

3.1  Pre-Sampling Activities

A pre-sampling buiding survey was performed on 22 January 2013 (refer to Appendix C for
completed buiiding survey form).  Construction on the building was stopped before plumbing,
electricity, or a mechanical ventilation system was installed. Because the building interior is
unfinished and nol equipped for occupancy, no VOC products are lecaled or used on site that
might contribute to VOCs in the air. However, during the pre-sampling survey a drum of hydraulic
fluid and a liquid sprayer were observed in the building. The sprayer was removed at least one
week prior to sampling but the drum remained cn-site. No other potential VOC sources were
identified during either the pre-sampling survey or durng sampling. Because the interior of the



building is unfinished, there are many openings through the concrete slab that could act as
preferential pathways for VI, including open electrical conduits. restroom drains, and an elevator
shaft (refer to Photographs B-5 through B-8). In addition, the Eductor and several groundwater
monitoring wells located inside the building may act as conduits and confribute to the VI pathway
(refer to Figure 4).

3.2 Field Activities

Sampling was performed on 9 and 10 December 2013. Sub-slab vapor wells were installed
by TEG under the suparvision of AECOM on S December 2013, After a minimum of 3 hours
following vapor well installations, AECOM sampled the wells later on the same day. Sample times
and ather data were recarded on sub-slab vapor well field data sheets included in Appendix D.1.
Indoor air and outdoor ambient air samples were collected on 10 December 2013, Prior to
air sampling, a photoionization detector (PID) capable of detecting VOCs to one part per
billion (ppb) was used to identify potential sources of WVOCs at six locations inside the building (see
circled numbers on Figure 5). As summarized in Table 3, all PID readings were negligible.
Differential pressure measurements, recorded at the same locations (see forms included in
Appendix D.2) ranged from -20 pascals (Pa) in the unfinished men’s restroom located in Section
3 to 4.5 Pa near the center of Section 3. Temperatures inside the building ranged fram 52 °F to
58 °F during sampling. Ambient weather conditions prior to and during sampling (recorded on
field forms included in Appendix D.3) were dry with no rainfall; the outdoor temperature was in the
low 40s (°F) representative of wintertime conditions in Northem California. Wind speed was
negligible on the day of air sampling, with gusts of € to 8 miles per hour (mph). The outdoor air
sample (OA-1) was positioned upwind and within 25 feet of the building at its northwest comer
{refer to Figure 5).

Table 3. Field Measurements During Indoor Air Sampling

Pressure
PID Differential Temperature
Location Description (ppb) (Pa) I°F)

1. Section 1 |Base of staircase by main 0 -2.5 b4
entrance

2. Section1 |Auxiliary room for 0 -4 53
alevator shaft

3. Section 2 |Southeast section of 0 -1 55
building

4, Section 3 |Center of Northem 0 -0.5 55
section of building

5. Section 3 |Unfinished Restroom o -3 52
{Women's)




6. Section 3 |Unfinished Restroom 0 -20 58
(Men's)

All field adctivities were performed in accordance with the Work Plan (AECOM 2013). The
following subsections provide details regarding the procedures followed during sample collection.

3.21 Sub-Slab Vapor Well Installation and Sampling

AECOM subconfracted TEG to install four sub-slab vapor wells inside the building as shown on
Figure 5. Each well was installed using a hand-held hammer drill fitted with a 1.5-inch diameter
drill bit (Photograph B-9 n Appendix B). The boreholes were drilled to a depth of 3 inches below
the concrete slab, which was determined to measure 5 inches in thickness. At the target depth, a
stainless steel tip screen connected to 1/4-inch stainless steel tubing (Photograph B-10) was
inserted into the bottom of the barehole so that the top of screen was 0.5 inch above the bottom of
the borehole. Filter pack sand (#3) was placed around the well screen and extended to the
bottom of the concrete, on top of which 1.5 to 3 inches of hydrated #8 bentonite crumbles were
placed. The well was completed by pouring in quick-set cement to the floor surface, where the
terminal end of the “4inch stainless steel tubing was connectad to a female-thread comprassion
fiting with a metal screw plug flush with the building fleor (Photograph B-11). A typical well
completion diagram for the sub-slab vapor wells is shown on Figure 6. Well construction logs for
the sub-slab wells are provided in Appendix D 4.

3211 Sampling Equipment

All gauges and flow contral manifolds were supplied by Test America Laboratories of Sacramento,
Califomia (TAMS). The gauges and manifolds were connected by chromatography-grade,
stainless steel tubing and dedicated airtight, flexible, Teflon® tubing, materials that have a low
capacity for adsorbing VOCs. Sample trains were assembled using 0.25-inch outer diameter
nylon tubing for all vapor sampling. Swagelok® type connectors were used for connections
between tubing and other sampling components.

Samples were collected in 1-liter Summa® canisters for the sub-slab vapor wells and B-liter
Summa® canisters for the indoor and outdoor air samples. All Summa® canisters were provided
by TAMS with all B-liter canisters individually certfied as clean and the 1-liter Summa® canisters
batch cerified as clean. Canister certifications are provided in Appendix E. Each canister was
field-venfied to have a vacuum of at least 26 inches of mercury (in Hg) prior to sampling. Initial
and final vacuum readings were recorded on field forms provided in Appendices D.1 and D.5.

3.21.2 Leak Testing

Prior to sampling, AECOM performed |eak testing at each sub-slab well using lab-grade helium
introduced into a clear plastic shroud covering the well (Photograph B-12 in Appendix B). The
sampling equipment was connected in a sample train comprised of a PID used as a purge pump



and the Summa® canister equipped with the laboratory supplied flow regulator and vacuum
gauge. Vapors were drawn from the well using the PID with built-in motor, and the magnitude of
total VOCs was assessed. Laboratory-grade helium was used as the tracer gas to test for air
leakage into the sampling system for the purpose of sample integrity verification. Helium from a
cylinder was introduced via a port in the shroud to maintain a concentration of at least 10 percent
helium by volume beneath the shroud. The helium concentration under the shroud was monitored
using a helium detector via a second port in the shroud. A third port was connected to the PID for
purging, leak testing, and measuring total volatile organic compounds (TVOCs) in the sample
(Photograph B-13 in Appendix B). During leak testing, a partable helium detector was connected
ta the sampling train and used to confirm that helium was not detected in the sample train above a
concentration of 5 percent of the helium concentration inside the shroud. The non-detection of
helium above this concentration confirmed that the well was properly sealed and the sampling
pump did nat draw ambient air into the sample train. Helium measurements recorded during leak
testing are provided on field forms included in Appendix D.1. Sampling equipment was tharoughly
inspected to ensure tight fittings between all components. To minimize the potential for leakage,
the soil vapor sampling rate was kept at less than (<) 200 milliliters per minute (mL/min) using a
flow controller supplied by TAMS. Prior to sampling, a shut-in test was performed at each well. A
shut-in test allows evaluation of the sample train for potential leaks and is accomplished by opening
the Summa® canister valve with the well Swagelok® valve still closed. A vacuum was created
and then the pump was closed off from the sample train and the initial vacuum pressure recorded.
The sample train was considered to pass the leak test if constant vacuum was maintained for
10 minutes.

3.21.3 Purging

Prior to collecting a soil vapor sample. the sample train and vapor well were purged using a
battery-powered PID to evacuate 3 well volumes; this procedure is followed so that the vapor
samples collected are representative of actual soil vapor concentrations. Purge volumes were
calculated based on the dimension specifications of all aboveground gauges, tubing, sampling
equipment, and belowground tubing. The volumes of the well screen and sand pack were not
included in the purge volume calculation because they are assumed lo be in equilibrium with soil
vapor in the subsurface. Purge volumes and durations were recorded on the vapor sampling field
sheets included as Appendix D.1.

3.21.4 Sub-Slab Vapor Sample Collection

Sample coliection from each of the soil vapor wells commenced immediately after purging and
leak testing. Sample train integrity testing was performed using helium, concurrent with sampling,
as described above. A vacuum was created to draw the soll vapor to the surface through the
tubing and gauges. The vacuum was created using a PID equipped with a battery-powered pump
with the sample collection point on the intake side of the pump to prevent any contaminants
present in the pump from being drawn into the sample. A two-way valve and "T" fiting were usad
to isolate the pump from a separate tube connected to the vapor sample canister (Photograph
B-13 in Appendix B). Figure €& shows the sampling apparatus for sub-slab vapor sampling. To
begin sampling, the valve on the Summa® canister was opened and the time and initial vacuum
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were documented. As the canister filled, the pressure gauge on the flow controller was observed
to confirm that vacuum in the canister was decreasing over time. The valve was closed when the
canister vacuum had decreased to approximately 4 in Hg.

Once the samples were collected, the Summa® canister valves were closed and sealed using
brass caps supplied by TAMS. Samples were labeled following standard chain-of-custody (CoC)
protocols, including noting the final canister vacuums and the serial numbers of all canisters and
flow controllers. AECOM documented the sampling activities, such as sampling times and
conditions, in the field sheets included in Appendix D.1. Samples were delivered directly lo the
analytical laboratory under CoC protocols within 24 hours of sampling.

Summa® canister vacuum was noted in the field for each sample and upon receipt at the
laboratory to evaluate sample integrity following shipment.

3.22 Indoor Air and Ambient Outdoor Air Sample Collection

Four indoor air samples were collected for laboratory analysis: one each (IA-1 through IA-3,
Photographs B-14 through B-19 in Appendix B) in building Sections 1-3 and co-located with
Sub-slab Vapor Samples S5-1 to 55-3. and the fourth (lA~<4, Photographs B-20 and B-21 in
Appendix B) positioned near the elevator shaft in Section 1 (refer to Figure 5). The ambient
outdoor air sample (OA-1) was positioned approximately 35 feet upwind and on the northwest
corner of the building (Photographs B-22 and B-23 in Appendix B). The Summa® canisters were
equipped with flow regulators supplied by TAMS and set to allow a 12-hour sampling penod. The
outdogr air sample was collected fo evaluate the contribution from ambient outdoor air to indoor
air. Duplicate samples were collected for |1A-1 located next to the Eductor and for outdoor air sample
OA-1.

3221 Indoor Air Sampling Procedure

Each indoor air sample was collected using a &diter aumma@' canister supplied by TAMS, a
Califomia-certified laboratory. All Summa® canisters were individually certified clean by the
laboratory (cerifications are provided in Appendix E). Each canister was fitted with a vacuum
gauge and evacuated by TAMS to a vacuum greater than 26 in Hg. The canisters were fitted with
a |aboratory-calibrated flow controller to collect an air sample at a constant flow rate over an
appraximate 12-hour period. Actual sampling durations vaned from approximately 10 hours for
OA-1 and IA-1 to 11 hours for 1A-2 through |1A4. Sampling was stopped when canister vacuums
fell below 5 in Hg. The canister vacuum was recorded prior to sampling, perodically during the
filling period, and at the conclusion of the sampling interval. The canisters used to collect the
indoor air samples were placed approximately 4 feet above the floor to provide a sample
representative of the breathing zone. Field dala sheets used to record sample times and vacuum
pressures are included in Appendix 0.5,
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3.2.2.2 OQutdoor Air Sampling Procedure

The outdoor air sample and duplicate were collected using certified dean &-iter Summa®
canisters supplied by TAMS. The canisters were fitted with a laboratory supplied vacuum gauge
and were received under a vacuum of greater than 26 in Hg. The canister was fitted with a
labaratory-calibrated flow controller regulated to collect the sample at a constant flow rate over an
approximate 12-hour period. Sample collection was started prior ta filling of the indeor air samples
and stopped when the vacuum gauge reached 5 in Hg (as mentioned above, the actual sampling
period was approximately 10 hours). As with the indoor air samples. the canister vacuum was
recorded prior to sampling, periodically during the filling period, and at the conclusion of the
sampling interval. The canisters for the nomal and duplicate samples were placed in a
cardboard box atop inveried buckets to allow protection from the elemenis.

3.3 Laboratory Analysis

All vapor samples collected from the sub-slab vapor wells were analyzed for VOCs using modified
EPA Method TO-15 in full scan mode and all indoor and outdoor air samples were analyzed for
VOCs using TO-15 selective ion monitoring (SIM). The analytes included in the TO-15 SIM
analysis were selected in the Werk Plan and include those chemicals identified as COCs in
groundwater and four additional chemicals identified during previous indoor air sampling events at
the building (refer to Table 1).

3.4 Quality Assurance Sampling and Procedures

A total of five sub-slab vapor samples and seven air samples were collected. One duplicate
sample was obtained for the sub-slab vapor samples at Sub-Slab Vapor Well 55-1. A duplicate
sample of indoor air was obtained al Sample 18-1 and a duplicate of the outdoor air was collected
at Sample OA-1. Duplicate samples were gbtained using a "“T" splitter located between the flow
controller and two sample canisters (refer to Photographs B-14 and B-22 in Appendix B).

Samples were labeled following standard CoC protocols, including noting the final canister
vacuums and the seral numbers of canisters and flow controllers. AECOM documented sampling
activities, including sampling times and conditions on field sheets (Appendix D). Samples were
transported under CoC prolocols within 24 hours to TAMS in Sacramenlo, California.

Results for all samples, including duplicates, underwent review and validation by Conestoga-
Rovers and Associates (CRA). All sample collection, laboratory analyses, and data validation
were performed according to procedures in the Work Plan (AECOM 2013). A Quality Assurance
Summary Report (QASR) prepared by CRA is included in Appendix F. The QASR indicates that
the sampling data included in this report met the qualilty objeclives Tor precision, accuracy,
representativeness, comparability, and completengss.
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4.0 VAPOR INTRUSION PATHWAY EVALUATION AND RISK ANALYSIS

Laboratory analytical results for the sub-slab vapor samples are included in Table 4, with resulis
for indoor and outdoor air included in Table 5. Complete laboratory analytical results are included
in Appendix E.

4.1 Evaluation and Results

Indoor air VOC concentrations were compared to sub-slab vapor and ambient outdoor air
concentrations to determine whether there is sufficient evidence of a complete VI pathway.
Sufficient evidence is considered obtained if 1) a chemical is detected in the sub-slab vapor at a
higher concentration than in the indoor air; 2) indoor air samples cantain greater concentrations of
WOCs than ambient outdoor air, and 3) the presence of the chemical cannot be explained by site
activities or current chemical use. The USEPA, in VI guidance documents (USEPA 2002 and
2013b), has defined default attenuation factors based on source medium and typical building
types. These default attenuation factors are identified in Table & below along with a comparison
of default attenuation factors recommended by the Califormia (CA) DTSC (DTSC 2011a).

Table 6. Default Attenuation Factors from VI Guidance

USEPA Proposed
USEPA Default Revised Default Attenuation | CA DTSC Default

Contaminated Attenuation Factor Factor (Draft Final V1 Attenuation Factor

Media (Draft VI Guidance 2002) Guidance 2013) (Wl Guidance 2011)
Shallow soll 0.1 (slab on grade 0.03 0.05
gas (including foundation in a
sub-slab soil commercial setfing)
vapar)
Deep soll gas 0.01 0.03 0.05
Groundwater 0.001 0.0Mm 0.001

For this repart, soil vapor screening levels (SVSLs) were derived for sub-slab soil vapor using
bath the 2013 USEPA prefermed default attenuation factor for shallow soll vapor of 0.03 and the
CA DTSC prefermred default attenuation factor for shallow soil vapor of 0.05. USEPA SV SLs were
derived using the USEPA Region 9 RSLs (USEPA 2013a) divided by the USEPA preferred
attenuation factor of 0.03. CA-SVSLs were derived using the CA DTSC preferred attenuation
factor of 0.05 divided by the RSL and are included for comparison purposes. Where the RWQCB
identifies ESLs (RWQCE 2013) that are mare restnctive than the RSLs, ESL-5VSLs were derived
using the ESLs divided by the USEPA preferred attenuation factor of 0.03. Site specific
attenuation factors calculated for each of the three co-located Samples 1A-1/88-1, 1A-2/28-2, and
1A-3/55-3 are 0.1, 0.004, and 0.06, respectively. Note that Sample 14-1/33-1 is located near
the Eductor, which provides a conduit for VI into the building, and decreases the effectiveness of
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the concrete slab and vapor barrier to attenuate sub-slab vapors, Additional conduits for VI
(discussed in Section 3.1) may also diminish the effectiveness of the building foundation to
attenuate sub-slab vapors.

The USEFA RELs and the RWQCE ESLs thal were used as PALs for the indoor air samples are
presented in Table 1. RSLs are screening levels derived using equations presentad in the RSL
Users Guide (USEPA 2013a) that indude defaull reasonable maximum exposure (RME)
assumptions for an industrial scenano with an exposure time (ET) of & hours per day, exposure
frequency (EF) of 250 days per year, and exposure duration (ED) of 25 years. Based an these
assumptions, the RSLs are the lower of concentrations in air that correspond to a cancer risk of
1x 10° or a hazard quotient (HQ) of 1

For some chemicals, the RWQCE has established ESLs using similar exposure assumptions but
more protective toxicity criteria than those used by USEPA to establish the RSLs. For these
chemicals the ESLs are considered the PALs.

In September 2011, the USEPA published its Toxicological Rewview of Trichioroetfrylene in
Support of the integrated Risk Information System (IRIS). In response 1o this review, USEPA
Region 9 recommends prompt response actions to address short-term inhalation exposures to
TCE in indoor air from the VI pathway. These guidelines identify short-tarm response action
levels for residential and commercial TCE inhalation exposure from V1. Although not PALs, the
USEPA Region 9 recommends a prompt response aclion level of 7 pg/m® for
commercialindustrial bulldings with a 10-hour workday schedule and a prompt response action
level of 9 pg/m® for sites with an 8-hour workday schedule.

4.1.1 Sub-Slab Vapor Results

Chemicals detected in sub-slab vapor are presented in Table 4. Of the 24 chemicals detected,
TCE is the only chemical detected above the SVSLs derived using both the USEPA preferred
attenuation factor of 0.03 and the CA DTSC preferred attenuation factor of 0.05. TCE was
detected above both the USEPA (100 pg/m™) and CA-SVSLs (60 pg/m™) in Sub-Slab Wells 55-2
and 55-3 (neither of which are located above the former site source area) and above the
CA-SVSL in Sub-Slab Well S5-1 {abave the farmer site source area vicinity) in both the normal
and duplicate samples. The TCE vapor concentration in Sub-Slab Well 554 was equal to the
CA-SVSL. Sub-slab vapor concentrations were highest in Sub-Slab Well 55-2 located southeast
of the Eductor and positioned to monitor potential vapor sources from upgradient offsite
groundwater contamination. Vapor concentrations in this well were more than an order of
magnitude higher than concentrations in the other vapor wells and there are no knawn on-site
sources in that area.

4.1.2 Indoor Air and Qutdoor Ambient Air Results

Table 5 includes results of indoor air and outdoor air samples with comparison to the USEPA
RSLs and the RWQCB ESLs for industrial exposure.  Only two chemicals, TCE and VC were
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detected above these PALs with TCE ranging from 6.8 ug/m® to 7.7 pg/m® In the indoor air
samples. These concentrations are approximately twice the USEPA RSL for TCE of 3 pg/m®
(there is not a more protective ESL for TCE). Mote concentrations are approximately equal to
USEFA's short-term “prompl response action level” for a 10-hour work day, however, the reader is
reminded that results were collected inside an unfinished and unoccupied building having open
conduits in the sub-slab for the future installation of utilities and therefore no “prompt response” is
required at this time. Concentrations of VC ranging from 0.35 pg/im® to 0.52 pg/m’® were detectad
in the indoor air samples, slightly above the ESL for VC of 0.16 pg/m®. Concentrations of VC did
not exceed the USEPA RSL for industrial exposure of 2.8 p/m”.

Qutdoor air concentrations are used to evaluate if a background source may be contributing to or
may be the source of indoor air concentrations. Table 5 includes results of the outdoor ambient
air concentrations collected upwind of the building. A duplicate outdoor air sample was collectad
and submitted for laboratory analysis. Preliminary analytical results received from the analytical
laboratory reported outdoor air samples in the nomal sample at concentrations similar to indoor
air concentrations with the duplicate sample having concentrations an order of magnitude lower or
below detection limits. Because the relative percent difference (RPD) for the normal and
duplicate sample far exceeded the quality assurance guideline included in the QAPP of 25
percent for several compounds (refer to Table 4 in Appendix F), these samples initially analyzed
on 17 December 2013 were reanalyzed on 30 December 2013, due to the anomalous initial
result. Results from the reanalysis of these samples are presented in Table 5 and qualified with a
data qualifier that states the sampies wera reanalyzed on 30 December 2013. Results from the
December 30" reanalysis fall within the RPD guidelines in the QAPP and are used in this report to
evaluate the contribution of background concentrations in ambient air to the indoor air results.

4.1.3 Risk Results

A screening level risk assessment was conducted using the chemical results from the indaor air
sampling described above. The objective of the screening level human health risk assessment
was lo assass the polential risks and hazards associated with the chemicals detected in the
indoor air using default USEPA reasonable maximum exposure (RME) assumptions for industrial
Exposure.

The screeningdevel risk assessment was conducted in accordance with recommendations
included in the RSL Users Guide (USEPA 2013a). The risk-based concentrations considered
appropriate to a screening level assessment are those that have been developed for screening
purpases and thus incorporate sufficiently health-protective assumptions fo offset the
uncertainties associated with predicting future lifetime risks.

Several sources of risk-based screening levels are available. The most extensive list of chemicals
is provided by the USEPA RSLs (USEPA 2013a). These RSLs have been reviewed by the
RWQCB and have been approved for use in screening-level assessments with the addition of
altemnate ESLs for some of the chemicals, which are provided in the ESL guidance
(RWQCE 2013). Because both the state and federal regulatory agencies are involved in the
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review of these risk results, risks and hazards have been calculated twice: first using the
USEFA-recommended RSLs; and second using the RWWQCB-recommended ESLs. Potential
cumulative cancer risks and non-cancer hazard index (HI) were calculated on a sample-by-
=ample basis for each sampling location inside the building.

For carcinogens, the concentration of each individual chemical was divided by its RSL; that ratio
was multiplied by 10, and resultant risks summed to give an estimate of cumulative risk for the
location. For non-carcmogens, the simple ratio of each chemical concentration to its RSL gave
the HQ for that chemical; these HQs were summed to give the HI for the VI pathway at that
location. Cumulative risk and HIs are listed at the bottom of Table 7. For those chemicals where
the RWQCE has issued more protective ESLs; the cumulative risk and His are shown in blue font
at the botiom of Table 7. Using default RME assumptions and USEPA RSLs, the cumulative nisk
for all chemicals detacted in indoor air was 3 x 10° and the HI ranged from 0.8 to 0.9. Using
RWQCE ESLs, the cancer risk ranges from 5 x 10° to 6 x 10® and the Hl ranges from 0.8 to 1.

The results from muftiple lnes of evidence are interpreted to evaluate whether a chemical
detected in the indoor air can be attributed to V1. Both TCE and PCE are attributed to | because
the concentrations detecled in the sub-slab vapor samples were higher than what was detected in
the indoor air. Where sub-slab detections are low or not detected these chemicals are not
considered VI related; VC Is considered such a chemical at this Site. Although VC was detected
at low concentrations in the indoor air, sub-slab concentrations were below reporting limits, and
therefore, VC was elminated as a VI related chemical. Outdoor air concentrations are also
considered as a line of evidence that a chemical is or is not V| related; where chemicals are
detected ubiquitously throughout the site with similar concenirations in indoor and ambient
outdoor air these chemicals are also eliminated as V| related. Chloroform and ethyl benzene had
similar concentrations in both indoor and outdoor air and are not considered VI related chemicals
at the Site. When only those chemicals attributed to the V1 pathway are included to evaluate
cancer risk, results range from 2 x 10° to 3 x 10 using both USEPA RSLs and RWQCB ESLs.
The HI values remain unchanged when sub-slab vapor data and outdoor ambient air data are
considered because TCE is the primary driver for HI and HQ values for all ather chemicals are
less than 0.1.

5.0 INTERPRETATION, UNCERTAINTIES, AND RECOMMENDATIONS

51 Interpretation of Results

A comparison of results to USEPA RSLs and RWQCB ESLs suggest TCE presents risk above a
1 x 10° exposure level in the existing building under the industrial exposure scenario. This
conclusion is further supported by results from the screening level risk evaluation for all chemicals
detected and those chemicals attributed to the VI pathway. These results are within the low end
of the CERCLA risk management range (1 x 10" to 1 x 10%) with HI approaching 1.
Concentrations of TCE slightly exceed the short-term TCE prompt response action level
recommended by USEPA Region 9 of 7 pg/m” for 10-hour workday exposures; however no
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response Is currently warranted as the building Is unoccupled.  Current building conditions at the
time of sampling suggest this sampling event represents a worst-case scenario for VI due to
1) sampling performed during wintertime conditions. 2) an unfinished building interior with many
exposed conduits for VI, and 3) the absence of mechanical ventilation.

The interpretation of calculated cancer risks and non-cancer hazards is part of a process called
risk management, The USEPA has provided guidance for interpreting these risk results within
the CERCLA framework by considering cancer risks less than 1 x 10° to be acceptable and
non-cancer hazards less than 1 as acceptable. However, in consideration of the complexities
offered by different sites and the inherent conservative nature of the risk assessment process,
cancer risks which fall between 1 x 10 * and 1x 10°* are considered to be within the range of risk
management. This means that features present at a site that could mitigate the potential impact
of residual chemicals on potential receptors, or assumptions made during the risk assessment
process that would tend to over-estimate the magnitlude of the actual risk, can be given
consideration when evaluating whether the level of risk at a site is or is not considered
acceptable. Uncerainties associated with these site features and assumptions are discussed
below.,

5.2 Uncertainties

Inherent in the screening level evaluation of polential indcor air risk included in this report are
uncertainties associated with the various processes that contribute to the final risk result.
Understanding the major uncertainties assists with the interpretation of the risk characterization
results. In general, the risk assessment process operates in a “cascade” fashion, whereby each
phase relies on information generated in the previous phase. If uncertainty is introduced, for
example, during the data collection phase, it will be cared through each successive risk
assessment phase. When successive uncertainties introduce biases, the final health risk
estimates may overestimate or underestimate actual risks and hazards.

5.21 Uncertainties Introduced by Sampling Design

The assumptions used in this screening level risk evaluation are intended to approximate actual
conditions. However, these conditions are often difficult to represent and entail uncertainties in
the choice of specific values to represent many of the parameters used to calculate potential risk.
These choices include, but are not limited to, the location of the sampling device, how long to
collect air samples, and how often to collect the samples,

At the request of the USEPA and RWQCE, indoor air samples were targeted to be collected over
a 12-hour period (a 12-hour sample collection time was targeted but sample times varied between
10 and 11 hours due to the variability of the laboratory calibrated canister regulators). This
sample duration is representative of an extendad work day (1.2, 10 to 12-hour work day), but the
actual work shift duration is unknown for the building as it is not occupied or equipped for
occupancy although it is zoned for commercialfindustrial use. In general, sampling locations were
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selected to represent potential occupied spaces throughout the facility with some sampling
locations, such as the elevator sample and the sample collected near the Eductor, positioned
near a potential conduit for V1 rather than exposure at an actual work space. The incomplete
construction within the building introduces additional conduits for Vi. Many open conduits through
the concrete slab were observed throughout the building that likely contribute to indoor air
concentrations; most of these conduits would be eliminated during completion of the building for
occupancy. The presence of these conduits likely contributes to WVOCs detected in the indoor air
and overestimates the risk to recepiors who may potentially occupy the building in future.

A contingency to evaluate the potential impact on indoor VOC levels resulting from sample
collection during different times of the year (i.e., effects on vapor intrusion from climatic
differences), was included in the work plan. However, as explained in Section 3.2, the current
sampling event represents wintertime conditions, considered in V| guidance to represent a
worsi-case scenario for assessing the VI pathway. MNote from Table 3 that pressure differentials
measured inside building rooms relative to the outside air were slightly to moderately negative,
suggesting that building pressure conditions support the use of this sampling event as a worst-
case scenario for exposure.

5.22 Uncertainties Introduced by Exposure Assumptions

The exposure assumptions (frequency, time and duration) used to calculate potential intake rates
are another source of uncertainty. For example, the screening risk evaluation used the RME
industrial exposure parameters described in Section 4.1 (8 hours per day, 250 days per year for
25 years); the cumulative EME risk based on an 8-hour work day s at the low end of the CERCLA
risk management range (10 to 10°) while the HI is below 1 for all buildings (using ESLs the HI
rounds to 1 at one location). However, the data was collected using sample durations from 10 to
11 hours which may overestimate risk.

523 Uncertainties as to Sources of Chemicals Detected in the Indoor Air

Additional unceriainties are introduced when evaluating the contribution from a VI source for
chemicals detected in indoor air. Although the building is unoccupied and no chemicals are in
use or observed to be located onsite, the indoor air can be impacted by background sources
including outdoor sources and regional and global sources. As an example, chloroform found
ubiquitously in both indoor and outdoor samples at the site is known to have a global
atmospheric distribution. A report on chioroform by the World Health Organization in 2004
(WHO 2004) identified mean concentrations of 0.17— 43.9 pg/m” (maximum 210 pg/m’) have
been reported for indoor air in the USA (USEPA 1952) and mean concentrations in 248 homes
in Los Angeles, California, in 1987 ranged from 0.8 to 1.5 pg/m® (maximum 13 pg/m’) (Wallace,
1997). Statewide in Calfornia, the 90” percentile concentration of chloroform was 0.25 pg/m® in
2012 as reparted by the California Air Resources Board (CARB) (bitp:/Mww.arb.ca goviadam/

toxics/statepages/coldstate html) based on resulis frem air moniforing samples located
throughout the state. This average is similar to the chloroform concentrations in the indoor
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(0.18 po/m® to 0.25 ug/m®) and outdoor (0.25 pg/m™) air at the Site. Therefore, chloraform was
not identified as a \VI-related chemical.

Professional judgment was used in assessing whether chemicals were Vl-related, using the
mulliple lines of evidence approach. Where chemicals were detected in the indoor air but not in
the sub-slab (such as VC) the chemical was eliminated as Vi-related and where similar
concentrations were detected in outdoor air as detecled in indoor air (such as chloroform and
ethyl benzene) the chemical was not considered to be Vi-related. Note that total cumulative risks
far all chemicals detected in the indoor air were similar to the risk calculated when anly Vi-related
chemicals were included thus reducing uncertainty.

5.2.4 Uncertainties Inherent in Toxicity Values

Uncertainty is also inherent in toxicity values established to evaluate cancer risks and non-cancer
His. Such uncertainty is chemical-specific and incorporated into the toxicity value during its
development. Application of uncertainty factors is expecled to overestimate risks. Uncertainties
related to the selection of toxicity criteria used to calculate RSLs were minimized by the inclusion
of the more protective CA-ESLs in evaluating risk.

5.3 Conclusions and Recommendations

Based on the results of this sampling event, TCE is the only Vi-related chemical that presents risk
slightly above a 1 x 10° exposure level at 3 x 10° in the existing building under the industrial
exposure scenario. These results are within the low end of the CERCLA risk management range
(1x10* to 1 x 10%) with HI approaching 1.

Considering where these results fall in the risk management range, the timing of the sampling
event under worst-case scenario conditions, and the uncertainties outlined above, the following
actions are recommended 1o adequately mitigate V1 risk to building occupants:

1. Tothe extent possible, remove conduits that are suspected to contribute to the VI pathway.
This includes abandonment of the Educior and groundwater monitoring wells located
within the building and the elimination of other open conduits to VI that currently exist in
the unfinished building (but will likely be addressed once the building interior is completed)
such as the incomplete drain lines, electrical conduits, and other cut-outs in the concrete
slab foundation of the building.

2. As part of completing the building construction, work with the property owner to ensure
that a mechanical ventilation system will be installed and operated at the typical air
exchange rate of 1 building volume of air per hour. Based on the previous evaluation of
this mitigation measure conducted by COM (refer o Section 22 above), installation and
operation of a standard meachanical ventilation systemn is expected to mitigate the updatad
VI risk discussed in this report.
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3. Faollowing installation and operation of mechanical ventilation, collect samples of indoar air
prior to occupancy in potential work areas and near potential conduits for VI (i.e., near the
elevator) to assess whether VI risk (both long- and short-lerm) has been mitigated.



6.0 REFERENCES

AECOM. 2013. Vapor intrusion Evaluation Sampling and Analysis Work Plan, Former TRW
Microwave Facility, Sunnyvale, California. October.

California Environmental Protection Agency (Cal EPA). 2012, Advisory — Active Soil Gas
Investigations. Jointly issued by the Regional Water Quality Control Board, Los Angeles
and San Francisco Regions and the Department of Toxic Substances Control. April.

California Air R&scw:es Baard (CARB) Annual Statewida Toxics Summary (Accessed from
arh j - ate himl on February 11, 2014).

Camp Dresser & McKee Inc. (CDM). 1938 Presentation to Water Board regarding Request for
Closure of the SVE system and Vadose Zone, Former TRW Microwave, Sunnyvale,
Califomnia. August 25,

CDM. 2003, Work Flan for Indoor Air Sampling and Risk Assessment, Former TRW
Microwave Facility, Sunnyvale, California. September.

CDM. 2004a. Evaluation of Indoor Air Sampling Results for the Former TRW Microwave
Facility in Sunnyvale, California. January 16.

CDM. 2004b. Work Flan for installation and Cperation of & Temporary Mechanical Ventilation
System and Indoor Alr Sampling. March 29.

CDM. 2004c. Report of Findings — Instaliation and Operation of a Temporary Mechanical
Venfilation System and Indoor Air Ssmpling. May 11.

CDM. 2004d. Work Plan —Additanal Indoor Air Sampling. September 22, 2004
CDM. 2004e. Report of Findings — October 2004 Indoor Air Sampling. November 17.

CDM. 2005. Risk Management Flan (Preliminary Draft), 825 Stewart Drive, Sunnyvale,
California. April 26.

CDM. 20039. Five-Year Status and Effectivenass Evaluation Report, May 2004 to December
2008, Former TRW Microwave Site, 825 Stewart Drive, Sunnyvale, CA. May 20.

Department of Toxic Substances Contral (DTSC). 2011a. Guidance for the Evaluation and
Mitigation of Subsurface Vapor intrusion to Indoor Air (Vapor Intrusion Guidance). Final.
Oelober.

Department of Toxic Substances Control (DTSC). 2011b. Vapor Intrusion Mitigation Advisory.
Final. Revision 1. October 2011.

USEPA. 1991. Record of Decigion, Advanced Micre Devices #301/902, Signetics, TRW
Microwave, Combined Superfund Sites, Sunnyvale, California. September.



USEPA, 1992, Indoor Air Quality Data Base for Organic Compounds, EPA/BON13,

USEPA. 2002. Draft. Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from
Groundwater and Soils (Subsurface Vapor intrusion Guidance), EFA/S30/D-02/004,
MNovember.

USEPA. 2008. USEFPA Confract Laboratory Program MNational Functional Guidelines for
Superfund Crganic Methods Data Review, EFA-540-R-08-01. June.

USEPA. 2011. Toxicological Review of Trichloroethylene, in Support of Summary Information
on the Integrated Risk Information System (IRIS). EPA/E835/R-09/011F. September.

USEPA. 2013a. Regional Screening Levels (Formerly PRGs). November. (Accessad from
http:/fwww.epa.goviregionS/superfund/prg/ on February 11, 2014.).

USEPA. 2013b. Final Guidance for Assessing and Mitigating the \Vapor Intrusion FPathway from
Subsurface Sources to indoor Air. (External Review Draft). OSWER, Washington D.C.
11 April

San Francisco Regional Water Quality Control Board (RWQCB). 2003. Screening for
Environmental Concerns at Sites with Contaminated Soil and Groundwater (interim
Finai). July.

RWQCB. 2004a. Lefter to Northrop Grumman regarding Approval of Work Plan for Installation
and Operation of a Temporary Mechanical Ventilation System and Indoor Air Sampling.

April 9.

(RWQCB. 2004b. Letter to Northrop Grumman regarding Approval of Mechanical Ventilation
and Indoor Air Sampling Repart. July 1, 2004,

RWQCEB. 2004c. Letter to Northrop Grumman regarding Approval of Work Plan — Additional
Indoor Air Sampling. Qctober 7.

RWQCB. 2004d. Letter to TRW regarding Approval of Report of Findings — October 2004
Indoor Air Sampling, December 23, 2004.

RWQCE. 2012. Letter to Northrop Grumman Requirement for Vapor Intrusion Sampling and
Analysis Work Plan and Report. December 6.

RWQCB. 2013. Environmental Screening Levels. December.

Wallace, LA 1997. Human Exposure and Body Burden for Chloroform and Other
Trihalomethanes. Critical Reviews in Environmental and Science and Technology.

World Health Organization (WHO). 2004. Concise International Chemical Assessment
Document 58, Chloraform.



Tables



Ot aN LT 1 woadq
001°¢ aN 9l Ir woad.f

£ESD anN cTo KOS O] 1fO

0TT ¢8 aN AU2TUDGOIOfYD

'l ¥z an UITUIQOIONYIP-f]

8T 0gt 5o *PPLIOYD [AmA
000°0€1 ¥l 860 €11 w0

£ 05z LL (AD L) AuanEoso[yan)

L¥ £e a0 «ADd) FugII0IO YITIR)

09z oR aN (A M ) S ojuap-7* [ -Sued)

09g 0rE 0¢ A2 ) 20 NP-Z*] 512
000'Z 50 £1°0 AURYRIOIOTY DL -] 1]
088 6l aN FUIZUIQUAOYIP-T |

088 0L0 aN AUIYIIOIODIP-1*]

L'L 8L°0 (N JURYIOAOPIP-1° ]
{ w/a) {"1/3n) (Ju/ari) Ay

TV Ul JAPEMPUTOL ) Ul UOTEI U0
aunsodxy ELysapu) doj UOT) LU 30 ) AUy dedpu|
[#a27] Buiuaatag TR N WK E [y
6 UOIEaY VI8N C107 £107
(zjo|23eq)

STAATT NOLLDY LArOHd O NOLLYVTVAT IA AHL NI OTANTINT NHIDNOD JOSTVIIWITHD "1 TTaV.L




PP au aN

Jajau pngno Jad sumrdoesrm Ay
IRETOT WS VS om0

JOEN 9170 — SpUIO[ (40T
Judd 1z - 3o
LA [ — 300
L0[Iq PAIST] U S[2AS) BUILSGUDE SN ], {SLDISE UE (iim PR sATEE ss0q) 20§ (107 B0 M)
€107 U] U PG [O007) ANENG J3W A, [Eu0iEsy oRISmL] WG A 4G PIALAP ABM JINSOHKD RSN 0] (FIST) S|3AX] FUIUSang EIUSURIOIIATY SAINNEI U0,

1A 03 3P 5y Amwsd aq 10 L

pars e e Fundwes samapunosd ueoal Juump pagnuEpl o guasa Fugdues ne soopun snotaead Fump e o paoaiep suas A2 esmEs] unEFIsaAU |4 SILE U PSP aem
NG 570 S PUNGIE 00 A8 SIEE U1 EA0TS SRS 1A A T jsu e Sused Apmueied se pauapns ospe am pun (1A ) esged sosngm sodes ap o) guemsanbag

Ao 12300 6200 Inapmars (1Y ((03) BOISIAC] 30 PI0AY] L UT PALIIEPT S M0 18 INBMPUROIE 300 U1 (300 WSNI0N |0 S[EMMND 200 ploq UL A0S ST ||y

ogaN

(zJo T 38eq)

STAATT NOLLDY LArOHd O NOLLYVTVAT IA AHL NI OTANTINT NHIDNOD JOSTVIIWITHD "1 TTaV.L



BEANO- (N | 1I0-0N | WOU-0M | 10808 | M an | 50 08 | eerbom | (e an ] BT [T E o -
pean | atrean | woweon | grean | oeeon L) ri 1 1w - [ WAL ] 007y MYV
20 61 TFO (N er =l I 5T 0L o 5 O MO WU S0P clny
LI 8 i O s L "l 51 e 1l £ e W wopuE Jo0pu) -
LI [ iR ] O O EF - A ¥IL HY | P e M [V g MR MO S =%

Judna du s g ¥ S usal)

S0 AN 110N CT BT (TR = R SIE- I mITE- (B [ =4 ¥l L e [ Hy e = LT T b
frean | reean | wonean | weean "o i*e ¥i 1 &Ll Fi- o6 HOTA U] JO0fG WY
L1 (IN &1 N S0 (N 610 01N Ll wh BT 1 Al i Li~v POOTEA AEMPNG - J0NPT A0 LRI
LN | AT0=0N | wow-oe | sre-an Lo e ¥ €1 1 Fu i W 1Re, MY Bagy 0w
. - . - . . . 191 e = MOCAA | 41 oy k) miopury opa | Giely
gman | ereean | mowean | sreod | geas e ¥ 1 ¥ v s i POCAY | SEgpdng - wopuey soopy) Y
N | areeon | oo | areox o Ha i"E 1 # - e HICR LT J00p] RFTY
LI 1IN & 105 [N O O N1' LN Wl Lo | {145 [ | i e LIy [0S T O iy

L —— A | pr————— = - - — — - J -

0= (I | DI0(IN | SOU=ON | (@GN | PPN | 900=(04 | BI0= 0N | Lo CN ] Thi S W 4] -
L1 N &0 0N L B LR = 0 = L] £ ) w1 L o L1 ~vg LB RN 0P Ty
00 e e ot =0 el I 0% E o e WA amagdny] - ananp ey ol-Iv
o e LT ¥ o Tl e ar w0 e ¥ MHCE 1, SEBIY Bogy G-IV
LU N o L) 5L o 7 e ar §1 e 06 T WP S0P i
LU (N Ira ¥ O re oo 'l " E3 ] 2 i A WA | Sremdng - moprey oopa TV
£ N e 0D O et w0 1 I'E 3] ¥ - e HOTA T S0 v
Ll 1N ia SR I It BFT Tl iE e L1 L 15 L RS Y MR SR gty

122 Tujplures g 5 |HEY

L L =] RN O (AN = L = e N W (AN =4 ) 5 . 1!...th =
Bl N 1T%0= (AN W00 O =N | ST Fd ] oT &1 EDGDOEa] L e ol L] L
i (ra ] LIN] K @0 b | f 7 EndTaE | ampdng] - J0NPT 1y W
o ™ £ e #0 i 1'% r EMTAIE A 1R, EEY B WY
0 we S0 Fi w0 i I'E e A wepu soopu eI
o e £ 3 o £l 3 G E0T0EAI wopuTy Joopu] mrlY
90 wa 1 (33 a0 il by ar ENTAIE Wi 300p] Ty
L] Fr'a [IN] (% B rl {5 L FITARE AL MEIRIT KRR Triv
&0 s L ¥t L el [ ¥ EDOTENT i So0pu B v

[ TN )

T T Ty a1
B TS o ENT N ) _.__-.Hﬂl_lu._.-.ﬂul_u_._.lﬂul wopEE)
oy g

SLINSTY DNMDNYS MY BO0ONI BNOWTHLE T 3TaVL

{z po o b b
ALMEDW AVMOEIIN MEL a0




Iy au I
Sy g R SETS [N VRN
E Dl

pmog ey Gipndy awy, peilay EimE
AT EALI] AR A

Ao epy i B
RS LT -ONPIR-T 1T ] ey
sl uigipn ) ey

AR TR ) Wy

RO T VAL
oy B9 num Rouoda pams vapeemEpem OR-ON
it ey o suresioes o it

g e o -

wuzaa Bupd i prnboegrs Ao o P g o ST B U PASEIP FURIUNE 00 T vy g Aemoyuis a gy s
“mcbames: ) o8 Bl CT 19 POISI0R SN T G SN U3 PRN 01 MO AU P SO PBOY SN 00PUT [0 3afTiime g B 0] pensan jou 3 Jums Wy g sl s ()
Haae| Puymsaoy 0w 1o 210 aoge s, =
B O VoS0 T s, po s Jsaums spyer] Supuaay g gk v ) 10 [T P of U S SaEnjou) SjqE) A 01 AT 3 SEmanap L)
iy oo weoys s e Supdaeg

Er e
= =
i< E K] E It - - : TLIGC T0, 1) $1347] TG BRI
€50 00'TE T £ I 0001 ark [T (10T saquas sand) pameodbeey e puy - spa] Bapuonag  wiley vamsn
s oy
T T Ty ]
R | WAl T A N i | _.__-.Hﬂl_lu._.-.ﬂul_u_._.lﬂul wopr
oy g

{z o ¢ abag)
ALMEDW IAVMOEIIN MEL a0
DLINSTH SN NS MY BO0aNI SN0IATHd 2 31avL



AR I

R L R0 TR R R ) P LS LI o g i 14, § W LYY G SRR A (DD § MEEOR DO - DR ETR L ol ) il jmismy
¥z (4] () oo T I e réao sl F ri HIEL FIOLBINTT  FE5-3009
¥yi= ¥ 19 ¥i= ¥ TE L= &= [N L1 e HILE ENOENVD ] E-EE-REl

0 i 0f= B> = S0 6= LT = [rE in 3 EIDUGOVED  T-S5-3L09
Tl cr 'k rri 7 &1 [ f&'0 1 [E6m Er Wb H 1 En_uﬂ._ﬁ.u..m_
¥i- Er wr rTn re FT (] Iz [ il LF Ll HLl EIDLVE]  I"S5-RE09
g E = . = : = : 7 - i ,.mm.._.m...mﬂ_
0008 dil &h oL dN (il R L Fal OO £9 [ o ZE (N MR T i TRASYD
EECEDy dM €5l 5009 i 900 OOOE] Ll £LEE0 CEELL Ef DO 000" oo IEAS VAIEN
[t vl il pan i i fi gyl il gl gyl g i ®pu
- T T = 3 = T E
T T 3 g ¢ m :
= i ta ' E £ B m
i m. W w W g m
m. g
m 5
8

IR SEED,

[z o 1 afug)
STAATT D a0 WO A THOS UL SEOSTHY D IO B STTASTH 304V A V15005 "¢ TEvL



= iy

WORE, 3L, VT S R L L A SO LY, § VY RG] ([T MEMGRR DO - DRRRETawmsgpoal ey god) iy
] Buipiemiog aodun, [0 TEAS apdums awapdng
(L1032 WIS 19497 BUR DS posSy 1 EIISA P00 ST U] RS 3T,
pemBniuoly o dm e
(102 DAY Faha] UL (O 159 Jisinsinds 1ﬂw_.__.,wi§ PRAT TEAS 1y
SR, PRIEUESY T EFOFISH ¥ 5[ SUENPLED TEAS o
wny
B[RO i Spaay

4w Sorcl # F154 Erasnpa] - (€ LT 1 1) 6 w0ty - sogg punpsdng 1o suwummegio;y eIy 20) EpAs] Sumsaisg [ruorfey vd T fujsn paauep JEAS- YD) Rpeesi
A S0 715 RIS = (1021 1) 6 R0iRa = ©0pS PUrjadng 19 ST R 7 00 91040 TUuoalos oo v SuEn pasusp TSAS £peoany I

TETITWITET 5 [T
FLE Ff [ [ 850 % ] I sl [ T3 9 Tt 13 al 6T CIDDHDTI PSS E0N
rEl 141 L1} [ 1 il EY (N = r LT okt 111 [iL] ¥l KL EIOEARNT]  E-SS-RET
[ 723 2z 8= ¥= & > 13 65> 06" L] rt iz ! (oL TIODWOT] TSSRM09
¥ oz pa 0T (& fir. Fa ] sl It ol o o €2 1 o1 0T
'L e il [ a3 s r-°c LT i .ﬂ. rr 8T 11 [ S670 EUEMANT]  ISS-Re0u
= = = 5 C : = = - : = o " wi1BAS-153
OOR'R E's Pl 98 il L] b [T 1o [ il ] e WO e OO e L1hi2:] 0o'rs .enmm_..m.....u
D05 oo | dN £b M 601 4K EEERCE'Y TECE01 il EECHEL FECELL o851 MU, TEAS VTS
i fudd gy il gt uy gl gl e Bl gl Fuid fudind L f W
G 3 7 g & B e = E = z ¥
i = = = i : e = = i
R m 7 W B M g w
= 2 B & W
E -1 4 £ g g
5 3 m i
E g g ]
W .- H

TP R05) ST 31,

(z o T aftug)
STAATT ONINTTHIS WOV A TIOS 0L SKOSTHYA IO I SITASTH H0J¥A 4¥ 15005 ¢ TTavL



i, gy TR IIREL VA 1 AL R A R [ 5 O T 5 ST R T - (ol D Rk el 0
EERA, - WL eE——]

P, | 0] B el xpmdng o,

EIAT S3qmsc] §f W poriprums v opdum o Logupmb niag H CET B0 IS S Bumsaay masaoday ing 45
Ay s sl vawesBocw i TRLARE Wal 501 7 T il | ey e B Ty YA T80

ne

S MM - (] 1 ] B mog] (U000 R Sy, EUetTy ) g5 geeo]
UM g - (16 1) g o - s purngsing e e sy o qacr] Smseg pdoy vim e

HFY Wit e H [0 HIPD  jiven  Eel psen HICEE eR dire H i LB HOE  HSE0 T
T Hirm HFE H 15w HEID  HISD  HEI H 1w HIIT HFE  HH® H W HL [ H e HFT  HSS0E  EIDDRLTE VO
i o ww w0 s £ vi I o e L e " [T iT 1411 CHTRLTL YIS
L o n N sre e m T e o Hl [T v [E VS 5T TR EHIARLT]  C-VI-REDH
SFT ] n | Ew | e ] -1 I s L] (7] 1 e ST 3] CHDRLTL  TVIEN
Lo (=1 L1 {ral] [13]] L) sn e 59 ] o Wl [FIEi Lid {74 it HEOEL

M e ] M e L) ¥l e 114 3] Fi &1 L Led L] EIDTRLT  I-VIEOH

: . : e : - - : : WET T : 1T - : LT R

ik li i T dsl L] W'E i T T I¥ it T L'l ] T st TEH W VTR
u.n.nl ..l_a_._ .._l.! ..E..! ql..r._ __E._.-.- i i qﬂ....-l uHI- i 1l._.u“._ 1&1 __E._.l- 1l...‘.._ __E._l W

X ¥ ¥ 1 ' - T T

17 [ F & = -

EATRELS I,
(10 | ==y

STRATT SOV L AN O SOSTR VRO LR SIS S H1Y AT SO0 0N Se0ay] s TTEv D



L R e e L et M Lt i et D Bl e T ]

oo el 3 e,

A oERE 006

e

A A SR

i) SR [P Y, S
LR AT SIEIH I.i.aiu.!uﬂlu

pe— u_iul..lu-.ll
L Bt Ll L |

AR, 04[] T oy

- oop

gty i

iy e el 0 6 v O
iy s eerdocen

e 3 gh i e e L)

WA
i

4%

¥
AW
VHHAD
[

o
Hm
Sl

il

L2l

L]

e

Ty e I T 1
oy iy »
" o e o R
Tl oo ) & el g e lmdep g 1 depenoy BT I/ (e 5T mRapa gl e 1% U EAGIF W8 PRI O LS S,
(PR . XIS £ N ARPUIRCY 4 N I T Y AR ST % ORSION § L UOHILIINNN] S| PARS[ES S B
TSN 00 8.k B (] WRCRSOES [T 00 [ YR IS B I
STy T S oy o) apneges. s of poan mw Dpanued g 5L g
o (U g R oy e e sl 0| AL

LV

PO WD e ey Umn st sl yugeey mace Sern | ey s el sy iy g g o J.Ilal_..l-!:_.li...iql 10 o e Gjf PRI S £ RS o 1 T ) e |

g R TR nlln_i].:m...qujugiiiliaeil!ﬁ_{...uH. Ltk B WAE ST L P PR L o S LY RN M L 8 SN ) IU2ER S R [ mya B
TR
] AL 30 Wy [ Loy ] wrls s N 50 PR A0 [ &
ne WrEL 0 MR 1 ST W W RN PR 0, [ Ly
To- TEh 0 ] o= W T W Treant TiFar ] T
S AT It 91 1T w1 1 ¥l AW 1001 i
1 I Pk i Tie ] 1T w [T AT MISSANFPER- | B
18- T Bt i e ol 1T 1 MedTT A AR | e
1ae WAL 50 jm e i u = T o 10e WALy Ty medvy 1031 FAN WL 2 Srmpg gy
e Lorde | (171] (Lo wrds e e i ] w0 e drdvi i AT BT Ly | wiarr 2 araapa s
1S &0 [ 8] e 150 AT I8+ilTT (11 0GR | RO F LI I
[ Wl I [ e 3] 10 ¥i e T AL IR O A
(1 ] HFEAFT Ed ER1 HHETE e (1] WmET L 13 T-ART LE U s R HHIT TIFHYE Lo LN L LE SR o e h
18- 143 [ mn e o AT Da+ T -]
1 E I i = [ 1T [ » AT | HrdE RO
o= E (R13 1 (K1 E 1= { Ll E P s L
[ i Tl w10 I e o ] ady | 51T [ S E L | 1 A0 b o i it
o= Wil W o= F itk ] 1 Hean LIS T Fyr T 2 141l e i,
e SR FED i el 111 ] (13 ey 131 Ios o oo e ¥y BikiE T el W 2 A

- LT (B o 5T o= FT o= L TO+ATY (Rl i Bhwii i
I LOFEL ¥ EFLTH I LFELE T 1 1Tk AL 7] 1T JEAE T EX ZHAT T | FIE§ TFAS' B SgET " . FU R

YTV HIDNVI'MON ONY NSTH HaJNV D SALLY AN 40 ANVRRNS 2 dTEvL



Figures



i S Pl
' aii.ll"y

e

Lawrencs Ex

Ai-

II_:1 ”:r“- - ; 3 ..
Site Location ; = 4y F ‘ Sakmeadparkiay

Eael DuanE Aveniie

o I=
K e | A
o P ._J:.l-" i |
[ F . Siewart Doive
H = (%] b =
L]
E

fi=s0;
LT

- ¥ '-]
- Central Erprssway

£ !‘I - Faf
m_..; o .l'..l 'L'.I = I J
y == 1',’_, ' lﬁli.?

I'»E‘:l‘ﬂrnm
o A0 LR
3

o LR L N
= 1 ¥ .

= 2 i

'4,.& -

Saryywat (Bl (Ol i, SniEes, R Rl IEEE, SEE A=

e e i (8 L3R e, B Llll.l'E[ 3 Wi i
g™ ™ -

TS Lk Manroe Stidel




W i R
-I-...n....__.'a- _..nln:. - -r!

& " P =
—_— e b
iy g
SUDQRIUSIUDD JAJEMpUNDIS aﬂ_ u..” i 8 | B
Y euoT C|LOT Yim BT a)s e e - O —= =
L 3 ERIE ™. w AL | e B Wil E B i =20 z ._“W
L2 Fuie, - T W ) v T 0 ) TORTE La wor | soeie P | wme | e
[ 3 [ - moEye r=a f atey ak [7] - arm o R [ EETY
N y 1 T i | T
—— X
A o Sy e e g R W 0 vl Vil Vil'l P L Wl B 3 =]
— = M WO
- 1 T
i i
— — :
N I i Ml sl TR W RS T B RN A ITEn
. oy = L =]
M) BaL
O e [T3 ]
31208 TN -
FUEL TR EET -
AL YRONN LD
» ! PR e
I aaaaa
y [ o werveans
:ﬂ ] l_E..h . 1 [13 E]
[Tl | Trhex =0 wEL — . i [ ]
H 3 350
W ]
WIHY WV ITVHOLS
FIAGAINRESE T F o
QHNOYDHIONN N0 v o AT
]
RGN WOV YL T WA TN (114 =IN03) — "
IR 81 TR ROLLYANING wauy T [T
Sl £ IV S T 2L AT LT S | 30 YINHDY : [ VRN
SaLoN X 41 Advdmnod :
JILWRILES Sy
g i [ =
e T n - ! Fon L o
o & re— ; = - : =
NEHIIWOEON T L3 Lo L L (R i [13 G
MENEEORO0  EDa " Bl 4 T
EHHARCHI®OR  Vad [{] ] HOWTHHK .
g_mmmﬁﬂ U W -] el P Wil i Tl i
] L
= i 4 BN | wALIT ]
STV B, —— (1] YT e
[ e Fr ™
AAVCINNGE A1 = =5 -
e = 2 ‘ » 28 W 1 0, I ) [0 )
TRAOHELNON T W ] e | sacie TF0_| S0t 1) 330 3 ¥l
T ) CH THE 1S TV | aooE reen e | warieea |
TRMCHEENOA NG & _ i & w2 = m L) [ o
nagz g e 50 [T [T3 BT L THE 5
T 5 i - e ] WL 1] WAL [0 i
T Bl ol el DD R E-] e e ] T
FIOTUSEN A0 M OFTVIEN TN NOTE O
L M Ll
THOZ MAEACH K1 O TRAEM TEM BOZY O ¥
EEED » |




LEGEMD
&  Groundweter Moritoring Wel
A  Indocr Air Seraplz _ocoton (Cotober 2007 )
[ ] Indocr Air Somnlz _ocoton f_.ﬁruri Z004
N B Indoar Alr Gomple _azcteon (Ceteher 20040
"_IL'\- C.II.IJ(:".II -"-\.il 5|.=II.F|E '..l.':JI..-C.III :Il.-a g - | 5 ?n:-!l:l
o Cutdaoor Air Somale Location :.-’-rr'l 2004
O Cuotdoor Air Somoale Loration Coiober 20047
NOTE: ONLY GROUNDWATER MONITORING WELLE INSIDE BULDING ARE SHOWY,
AIR SAMFPLE LOCAT OHS A6 AND A -10 ARE DIRECTLY ABOVE THE EDUETCR WELL
e e—
£3 51 r
A7
L
SITE BUILDING FOOTPRINT B
\ .
- [
) =]
Al ‘:_"u__}
- .
A 2¢
-
- A
- G _ A2
E 1
oo
" A1
u Ai—Lg A
‘ Al=r
Al—i2
| N
l.\ Al 65
b
e g e =M
."'.':_l e
.1_I re S,
A n | |
A4-E4
|
M
Adapted fram COM 2009,

Former TRW Microwave Facilily

FIGURE 3
Previous Indoor Air Sampling Locations




i (MET S i .
: hall : Znd Floor {no samgling)
I I
I I
I I
I I
| |
| E | i LR Akl
: : B i T
| | o 51 7T
! ! W DEsA 0m2
: : 110 10 (TRE"] 114
| | lawalar | Fi Treon 7.0 1.6
! Shaall ! T=t ’ Fruowni2 25 27
| | Frann 10 nan
I I Chisioicnn s 0.0
| | f-liter SUMMAT™
I I Lanstar placed an |
| 4] | ewarlad bckels T-20
: ' : breulhing cone. Yy Heit
1 1 I Y s
I I
| | 1
I I ;
e e e R L L e o ST b L= g ]
Caoncrata Slakb "v.ll
‘apar Bearigy —
I C lay Lapesr

----—-----1—---—-I——_------

#

]
4
3,
"

| T2A ESB 1) paoer AT
i o Grounawater® 10013 : B ™ Sandy Clay Layer:|
} e a5 e i-.:k‘_‘"x B Sy
. i P e are el R RE] S R T
b R S S e e cis- 1, 2-DCE 340 S bR R e L T
L S WMW ans-13-DCE 86 e o Pl
'}: : ' v 40 pReahes \ Clay Layer
& 12008 5 R =
E Chiofobenzens 85 ] Eductor
: ot 1,4-DCE 24 = - 1
g L o | TEE E, 800
.d& K‘? WA el P dar? =) H Clg=1,2-0FCE 160,000
i i —— R el - v oo
i A [ Sandy Clay Layer = 1,2-0CH 1,600
e e L i : H
T Clay Layer
SR ——-._____ - 5 - A T e
Sy Clay Laver- S Sty Clay Layer
—r EET S =
Clay Layor =
a——
Explanation
Nobes:
o noximalz Static Water Level
_! r‘ﬁpfpea below ground surface) ' Mammum 2004 historical | NOT TO SCALE
IMERGE Al condentrations
A Pobeniial Wapor Contaminant detectad, Shinkt in micrograms Fomer TR Microwave Faciliby
s Fafreay [T CAADNE FTWBERT (LR}
BEE  Dichlormbensena B WA IO i Concaptual Site Model
CONEENRRAton detected auing
breE Dichilormsthers Dcrember 20003 sanpling fﬂf Vapnr |I"|tm‘3iﬂ|"|
Bik |erarhicmethens: e Shown N (10T
TCA Trbehlarn-2r hane B Groundealzr cameenbralion:s
TCC THchlar-et e ST N LR RN E = lilcs Ll O2-14 =
! palLy. : NORTHROP GRUMMAN qurE
v WA Chioride: B laimun delecled Frojei Mo, .",_'__,___.——7
comcenbabon o 2opg, | SEEIEEED 4




Pt ) 2 AT BE L A
TS Al L R L oFea i A 5 T R
pe -
= a———
-y 1 nm g =
gjeaa] uonzy peloiyg - L A = it
Buipssaxs sEILSYT YIIM - ;
BUCIEDOT BUICWES Iy w
;ﬂ.c- IodeN qB|S-gng

| = =

— -

Eei=N

(114 B0
OTLWAYINT YIHY 200N08

HIWE 04 #0 AHVONNOE OLVANILES




3-way Valve

Swagelok
Quick-connect Fitting

Vacuum Pump

Floor Surface \

1/4 inch Stainlass
Steel Tubing

I

o
g
e
L
(.

O R
-

-

g ™
A '\.‘:
-\.\.’_'-r: ::'1'
o H:n o
o e
A t{
o
I e

.L
o
- i -I.:-&.h':.l. ->
g
™ \."l’
o . ey
[ L .

XXX

3
3
=
3

, o, e |
X

o8 o
N
W

SRR
g

[ Concrete Stab|

Concrate
Buiiding Foundation

L)

G rurmman

£ A

4,

Borehole =~

| %3SiicaSand Fiter Pack - -

‘/’,’_ {approx. 3 inch thickness) |

%‘:Taimurlmplanl e A T S el it I

AT NUT Lt B E B Former TRVY WMicowave Facility
1.0 wmnch Cameder i 2

.« | Compacted Mative Seil | -

b

Galriiag Bbaal Ty ait LGS et e Vs sG]

-7 [NoTTO ScALE|

Single Sample Port Sampling
System Using Summa Canister

£02 38880 A% Nodh

| Native Soil

R at Sub-Slab Wells

Dale 0613
Project Mo,

NORTHROF GIRUMMAN Figuee




