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Vapor Intrusion Mitigation
System Work Plan

@ ARCADIS Former Spectra-Physics Facility

1245 Terra Bella Avenue
Mountain View, California

1. Introduction

ARCADIS U.S., Inc. (ARCADIS) has prepared this Vapor Intrusion Mitigation (VIM)
System (VIM System) Work Plan (Work Plan) for the former Spectra-Physics Lasers,
Inc. (Spectra-Physics) facility building (“Building”) located at 1245 Terra Bella Avenue,
Mountain View, California (“1245 Terra Bella Avenue” or “Site”; Figure 1). This Work
Plan describes the design and installation of a soil vapor extraction (SVE) system to
prevent vapor intrusion from entering into the Building. This work is being completed
voluntarily by Thermo Fischer Scientific, Inc. (“Thermo Fisher”), with the approval of the
San Francisco Bay Regional Water Quality Control Board (RWQCB) to proceed without
regulatory review of the design document. Upon completion of the VIM System
construction and installation project, ARCADIS on behalf of Thermo Fisher will prepare a
Completion Report consisting of the as-built plans with the stamp and signature of a
state-licensed Professional Engineer (PE) with a PE statement that the VIM System was
properly installed and tested. The Completion Report will be submitted to the RWQCB
with copies to Thermo Fisher, the Property Owner, and the Tenant if there is one.

The Work Plan is organized into the following sections:
* Section 2 presents existing site conditions at the 1245 Terra Bella Avenue property

that were evaluated in support of the VIM System design.

* Section 3 presents the results of the SVE and Sub-Slab Depressurization (SSD)
pilot study.

® Section 4 provides an estimate of mass removal rates for the VIM System based on
pilot study observations.

¢ Section 5 summarizes the pilot study results.

* Section 6 describes the VIM System design.

® Section 7 describes the implementation of the VIM System.

* Section 8 presents the implementation schedule.

® Section 9 describes the Completion Report.

® Section 10 lists sources referenced in the Work Plan.

Appendix A presents SVE and SSD pilot study data, Appendix B presents analytical data

for mass removal rate calculations, and Appendix C presents the VIM System
engineering drawings.

1245 TBA VIM System Work Plan_093014.Docx 1
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2. Existing Site Conditions
2.1 Site Background

The 1245 Terra Bella Avenue Building is one of nine buildings that comprised the former
Spectra-Physics facility. Spectra-Physics began manufacturing lasers and associated
components in 1961. Liquid waste generated during the manufacturing process was
discharged to the sanitary sewer system after settling in equalization sumps. Five sumps
utilized by the facility were removed in 1987 (LFR Levine-Fricke [LFR] 1999).

Soil and groundwater investigations were conducted over several years and volatile
organic compounds (VOCs) were delineated and primarily identified as being present in
shallow soils and shallow groundwater. Two SVE systems were installed to remediate
shallow soil; the first system (SVE System No. 1) was installed at a neighboring property
located at 1250 West Middlefield Road, and the second system (SVE System No. 2) was
installed near Building 2 (Figure 2). Together, the systems operated between 1989 and
1999 and removed an estimated 1,155 pounds of VOCs from shallow soil. SVE System
No. 1 was shut down in 1995 and SVE System No. 2 was shut down in 1999 based on
asymptotic mass removal rates and achievement of soil remedial action objectives.

2.2 Current Conditions

A soil and soil vapor investigation was conducted by IRIS Environmental (IRIS) in
October 2013 in support of a potential property transfer. The results of the investigation
demonstrated a potential vapor intrusion concern. A subsequent indoor air evaluation
was conducted by ARCADIS between May and July 2014. ARCADIS also conducted an
investigational pathway evaluation on June 24, 2014, using a portable gas
chromatograph/mass spectrometer (GC/MS). Each investigation and the results are
described below.

2.2.1 IRIS Environmental - October 2013 Investigation Results

IRIS conducted an investigation at 1245 Terra Bella Avenue in October 2013 (IRIS 2013)
in support of a property transaction; the results of the investigation were transmitted to
ARCADIS via email from legal representatives of the Property Owner. Soil, soil vapor,
and groundwater sample results from the October 2013 investigation are presented in
Tables 1 through 3, and sampling locations are shown on Figure 2. Nine sub-slab and
soil borings (IE-1 through |IE-9; Figure 2) were advanced to 5 feet below ground surface
(bgs), and 19 total soil samples were collected at depths of 2 feet bgs and 5 feet bgs.

1245 TBA VIM System Work Plan_093014.Docx 2
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Soil vapor samples were collected at 5 feet bgs in borings IE-1 through IE-7, and from
sub-slab in borings IE-8 and IE-9. Grab groundwater samples were collected from all
nine borings. Soil, soil vapor, and groundwater samples were analyzed for VOCs (IRIS
2013). The results demonstrated that trichloroethene (TCE) in soil, soil gas, and
groundwater was primarily detected in the southern and southwestern portions of the
property.

2.2.2 ARCADIS —May-July 2014 Investigation Results
2.2.2.1 Indoor Air Evaluation Results

Indoor air sampling locations are illustrated on Figure 2. The evaluation included
collecting six breathing zone samples, five pathway samples, and one outdoor air
sample. Samples were collected in 10-hour time-weighted Summa canisters with the
heating, ventilation, and air conditioning (HVAC) system turned off (May 22, 2014) and
with the HVAC turned on (July 9, 2014). Indoor air sampling results for breathing zone
and pathway locations sampled with the HVAC turned off are presented in Tables 4A
and 4B, respectively. Indoor air sampling results for breathing zone and pathway
samples collected with the HVAC turned on are presented in Tables 4C and 4D,
respectively. These results are described in the Vapor Intrusion Evaluation Summary of
1245 Terra Bella Avenue, Former Teledyne Semiconductor and Spectra-Physics Lasers,
Inc., Sites, Mountain View, California, dated September 8, 2014 (ARCADIS 2014b). As
summarized in the evaluation summary, the results demonstrate that the Building is safe
to occupy without further modification and with HVAC operating. However, in response
to the Property Owner’s request, Thermo Fisher has voluntarily agreed to install a VIM
System.

2.2.2.2 Investigational Pathway Evaluation

During the investigational pathway evaluation conducted by ARCADIS on June 24, 2014
using GC/MS, a number of investigative evaluation techniques were employed to
qualitatively evaluate breathing zone and pathway locations. Evaluation techniques
included breathing zone locations, where the GC/MS intake was set at approximately 3
to 5 feet above ground level; pathway grab locations, where the GC/MS intake was set
at a potential pathway and instantaneously measured; and pathway-flux (PW-flux)
locations where a flux chamber was placed over a potential pathway to collect vapors (if
present) for at least 30 minutes and the GC/MS intake was then set to collect vapors
from the flux chamber. Flux chambers were utilized to qualitatively compare the
significance of potential pathways into the Building. GC/MS screening locations are

1245 TBA VIM System Work Plan_093014.Docx 3
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illustrated on Figure 3, and screening information is summarized in Table 5. The
elevated concentrations observed during the pathway evaluation were collected from
floor drains, cleanout drains, and a floor crack.

3. Evaluation of Soil Vapor Extraction and Sub-Slab Depressurization Pilot Study

To collect the data needed to design the VIM System, ARCADIS conducted an
SVE/SSD pilot study from July 23 to July 30, 2014. The general objective of the pilot
study was to evaluate the radius of influence (ROI) that could be achieved by pilot testing
SVE and SSD wells operating at different vacuum levels (i.e., inches of mercury [Hg]) to
determine the optimal technology for achieving an effective ROI of 0.02 inch of water
column (WC) or greater across the Building 2 sub-slab area, consistent with United
States Environmental Protection Agency (EPA) guidance (EPA 2008).

The specific objectives of the pilot study were:

e |dentify optimal vacuum to achieve an effective ROI of 0.1 inch WC or greater under
the Building slab to allow for a conservative design;

e Estimate extraction flow rates at various vacuums for design of the VIM System; and
e Estimate mass removal rates to design the appropriate vapor abatement technology.

This section summarizes pilot study activities, including the geophysical survey and soil
vapor well installation, and evaluates pilot study data. Well locations installed for the pilot
study are shown on Figure 4. Pilot study data are presented in Appendix A. SVE data
are summarized in Table 6.

3.1 Pre-field Activities

Before field activities were initiated, a site-specific health and safety plan (HASP) was
prepared in accordance with state and federal requirements. An Underground Service
Alert (USA) ticket was issued for the Site, and a private third-party utility locator screened
the well locations with ground-penetrating radar (GPR) to identify potential conflicts with
underground utilities. Four lines of evidence were used to clear each boring location:
USA, file review, on-site visual inspection, and private utility locator.

1245 TBA VIM System Work Plan_093014.Docx 4
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3.2 Field Activities

After each location was cleared of utility conflicts, borings for the two SVE wells (SVE-1
and SVE-2) and five vapor monitoring probes (VMP-1 through VMP-5) were advanced
using hand augering techniques down to approximately 8 feet bgs (Figure 4).
Additionally, one soil boring (SB-1) was advanced for lithological characterization in the
middle of the Site. Soil lithology was logged during installation of each boring. Soil
samples were collected at SVE-1, SVE-2, and SB-1 from 2 feet bgs and 5 feet bgs and
submitted for laboratory analysis of VOCs (Table 1).

The two temporary vapor extraction points (SVE-1 and SVE-2) were constructed of a
2-inch-diameter polyvinyl chloride (PVC) well casing with a 0.020-inch stainless steel
slotted screen located from 3 to 8 feet bgs. The wells were constructed with a 2-inch
blank PVC riser above grade and plugged with a PVC slip cap. The boring was filled with
No. 3 sand from 2 to 8 feet bgs, hydrated bentonite from 1 to 2 feet bgs, and hydraulic
cement from the surface to 1 foot bgs. The five vapor monitoring points (VMP-1 through
VMP-5) were constructed in the same manner as the SVE wells, except the PVC well
casing diameter was 1 inch.

Borings for the three SSD pilot extraction points (SSD-1 through SSD-3) were advanced
approximately 6 inches bgs by drilling through the slab with a concrete corer. After each
location was cored, a hand auger was used to extend the boring 1 foot beneath the
bottom of the slab. An additional soil sample was collected from 1 foot bgs during
installation of pilot test SSD locations SSD-2 and SSD-3 and submitted for laboratory
analysis of VOCs (Table 1). A 2-inch-diameter, slotted PVC section was installed on top
of a 0.5- to 1-inch-thick layer of gravel, with a wire mesh fabric stretched across the PVC
opening. Gravel was placed around the well screen and sealed with a 1-inch layer of
hydraulic cement. Following installation of the SSD extraction wells, temporary sub-slab
monitoring points (SSMPs) were installed across the Site as shown on Figure 4. For
each SSMP, a hammer-drill was equipped with a 3/8-inch masonry bit and advanced
below the slab until native material was encountered, a wet/dry vacuum was used to
remove residual cuttings from the hole, and the SSMP was completed with “a-inch
polyethylene tubing and sealed using temporary non-drying inert modeling clay. Pilot
study SSMP locations are shown on Figure 4.

A total of eight soil samples were collected and sent to a laboratory for analysis of VOCs
by EPA Method 8260B. Soil sample results are summarized in Table 1.

1245 TBA VIM System Work Plan_093014.Docx 5
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3.3 Soil Vapor Extraction Tests

The following sections summarize the SVE pilot study tests completed at the Site. Pilot
study data are presented in Appendix A.

On July 28, 2014, ARCADIS mobilized a caster-mounted portable treatment system to
the Site for an SVE pilot test at newly installed extraction wells SVE-1 and SVE-2. The
system was equipped with a blower rated at 250 standard cubic feet per minute (scfm),
an air/water knock-out tank, and vapor-phase granular activated carbon (VGAC) for
vapor abatement. All VMPs and non-operational extraction wells were fitted with PVC
slip caps tapped with ball valves and hose barbs for collection of vacuum influence
readings throughout the test. In addition, tubing within SSMP locations was sealed
temporarily with modeling clay to mitigate potential short circuiting. After the system was
set up, baseline vacuum readings were collected from the selected monitoring locations
before start-up.

A step test was first conducted at SVE-2 by increasing the vacuum applied at the
wellhead in increments by closing the dilution valve until the desired vacuum was
achieved. The step test was initiated at SVE-2 operating at an applied vacuum of

2 inches Hg. Vacuum response readings were collected at the surrounding monitoring
points using a digital manometer, and system parameters were collected routinely at the
system inlet and outlet using a digital manometer, an anemometer, and a photoionization
detector (PID) to evaluate the performance within the step. After sufficient data were
collected in the first step, the applied vacuum was increased in two additional increments
to reach system vacuums of approximately 4 inches Hg and 6 inches Hg. For the fourth
step, the dilution valve was fully closed to evaluate the maximum attainable vacuum.
This step resulted in an applied vacuum of 8 inches Hg, which occurred when water was
observed to be entrained in the vapor stream at the wellhead and into the system inlet.
At this point the test was stopped. Flow rates observed during the step test at SVE-2
varied from 38 to 54 actual cubic feet per minute (acfm). Flow rates are converted to
units of scfm for the purpose of designing the VIM System, as discussed in Section 5.2.

For each step, vacuum influence was monitored at nearby monitoring wells SVE-1 and
VMP-1 through VMP-5 and sub-slab wells SSD-1 and SSMP-1 through SSMP-4 to
evaluate the effective ROI at each vacuum. Effective influence for the purpose of a
conservative design was an induced vacuum of 0.1 inch WC observed at a monitoring
location. Applying an induced vacuum of 0.1 inch WC beneath the Building slab is
considered conservative because a measurement of 0.02 inch WC is sufficient for

1245 TBA VIM System Work Plan_093014.Docx 6
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effective sub-slab depressurization. The effective ROl observed during the test ranged
from 15 feet at 2 inches Hg applied vacuum to 45 feet at 6 inches Hg.

After completion of the step test at SVE-2, a step test was conducted at SVE-1 using the
methodology described above; however, the applied vacuum was initiated at 4 inches
Hg based on results of the initial step test. After sufficient data were collected at 4 inches
Hg, the applied vacuum was increased to 6 inches Hg. After completion of the first two
steps, the dilution valve was fully closed until water entrainment was observed and the
test was ceased. No significant vacuum above 6 inches Hg was observed prior to the
completion of the test. Flow rates during the test ranged from 51 to 79 acfm. Applied
vacuum monitored in wells VMP-1 through VMP-5, SSD-1, SSMP-1 through SSMP-4,
and SVE-2 demonstrated that effective ROls of 40 and 45 feet were observed during the
first and second steps, respectively.

During each step test, a vapor sample was collected from the SVE blower influent using
a Summa canister for confirmation of PID readings. Two samples were sent to a
laboratory for analysis of VOCs by EPA Method TO-15 to evaluate mass removal rates
from each SVE location. This analysis was completed to conservatively estimate
expected VOC mass removal rates during VIM System operation. The estimated mass
removal rates were used to select and design the vapor-phase abatement treatment
device. Based on the relatively low mass removal rates, VGAC was selected as the
appropriate mass removal technology. Similarly, the estimated concentration to be
present in the influent stream to the VGAC system was used to size appropriately the
VGAC vessels to ensure complete treatment of extracted vapors. Analytical data are
included in Appendix B.

Following the individual step tests, a combined test was conducted at both locations to
evaluate whether further propagation of the effective ROls is attainable at the previously
tested increments. After the dilution valve was fully closed, a maximum vacuum of

4 inches Hg was achieved at a combined flow rate of 163 acfm between SVE-1 and
SVE-2. An effective ROI of 55 feet was observed during the combined test, indicating
that the ROI can be propagated through operation of wells with overlapping ROls.

3.4 Sub-Slab Depressurization Test
Following the SVE pilot test, a separate SSD pilot study was conducted on July 29, 2014
utilizing the mobile treatment system to determine the effective ROI below the Building

concrete slab. Three separate extraction tests were conducted at wells SSD-1 through
SSD-3 to evaluate potential lateral heterogeneities across the Building slab. Lateral

1245 TBA VIM System Work Plan_093014.Docx 7
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heterogeneities observed in the Building-specific structural drawings included structural
elements such as interior footings and columns that extended up to 1 foot below the
slab. Because SSD extraction is performed directly below the slab, these structural
features could serve as a barrier to vacuum influence. It is important to note that the
same barrier observation is not expected to occur for SVE operation because the
vacuum is applied at a depth much lower than these structural features (from 3 to 8 feet
bgs).

Extraction tests at the SSD locations were conducted in steps, following the
methodology previously described in the SVE pilot test summary. Similar to the SVE
tests, vacuum influence was observed at the SSMP locations and non-operational SSD
locations prior to and throughout the extraction tests. An effective ROI of 0.02 inch WC is
sufficient for effective sub-slab depressurization.

The initial SSD step test was conducted at SSD-1 at applied vacuum intervals of
approximately 4 inches Hg, 6 inches Hg, and 11 inches Hg. Flow rates observed during
the test at SSD-1 ranged from 64 to 121 acfm. Applied vacuums observed at locations
SSMP-1 through SSMP-5 and SSD-3 demonstrated that the effective ROl ranged from
10 feet at 4 inches Hg to 40 feet at 11 inches Hg. In addition to the installed monitoring
locations, a sewer cleanout was capped and monitored throughout the extraction tests to
identify the potential influence of subsurface lateral vapor migration pathways on
observed vacuum influence and extraction rates due to backfill material within utility
trenches. Minimal influence was observed at the sewer cleanout during extraction at
SSD-1, indicating that vacuum influence is accessing the subsurface lateral migration
pathways but does not seem to be significantly affecting extraction influence from SSD-1
to the surrounding sub-slab as observed by vacuum influence in nearby monitoring
points.

After the completion of the initial test at SSD-1, step tests were conducted at SSD-2 and
SSD-3 using the methodology discussed above. The data collected during each test
were not consistent with observations recorded during the test at SSD-1 due to the
proximity to shallow utility trenches at SSD-3 and the proximity to subsurface
obstructions (load-bearing shear walls) at SSD-2. Significant influence was observed at
the sewer cleanout during extraction at SSD-3 nearby, indicating that the sewer vault
subsurface lateral migration pathway is accessed during extraction at this location. No
influence was observed at the sewer cleanout during extraction from SSD-2. Overall, the
results at the two remaining SSD extraction locations demonstrated that the observed
influence varies across the Site due to near-slab heterogeneities such as shallow utility
trenches and interior structural footings that extend below the slab.

1245 TBA VIM System Work Plan_093014.Docx 8
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Pilot study results are tabulated in Appendix A.
4. Estimation of Mass Removal Rates

Mass removal rates were evaluated during the pilot test to estimate achievable mass
removal rates for the VIM System. Inlet air samples were collected at each SVE location
during the individual step tests and analyzed to determine mass removal rates from
SVE-1 and SVE-2 during the pilot test. Table 6 presents the calculations and their
results. The calculations show that maximum pilot test mass removal rates from SVE-1
and SVE-2 are 0.08 and 0.02 pound per day (Ib/day), respectively. Mass removal rates
are expected to be highest during the pilot test and upon initial start-up of the VIM
System as vapors existing in the subsurface are extracted. Applying the maximum mass
removal rate observed during the pilot test results (0.08 Ib/day) to the six planned SVE
wells to be operated as part of the VIM System (as described in Section 5.2.1), a
reasonable estimate of VIM mass removal rates was determined to be less than

0.5 Ib/day. Inlet samples were collected at each SVE location during the individual step
tests to estimate the achievable mass removal rates, which are calculated in Table 6.

5. Pilot Study Conclusions

Overall, results of the SVE and SSD pilot studies demonstrate that SVE wells were
effective at propagating an ROI both within the vadose zone where the extraction wells
are screened and below the concrete slab to eliminate the migration of vapors into the
Building.

Flow rates and pressures observed in the pilot study demonstrate that individual ROlIs of
40 feet and a combined effective ROI of 55 feet from simultaneous extraction at SVE-1
and SVE-2 provided a vacuum influence across the Building slab of at least 0.1 inch WC,
which is a greater influence than is necessary for effective VIM System operation

(0.02 inch WC under the slab). Operational data from the pilot test demonstrate that an
applied vacuum of 4 inches Hg produced a vacuum of 0.1 inch WC within the ROI,
resulting in a flow rate ranging from 33 to 65 scfm per extraction location (Table 6). The
average achievable flow rate is approximately 50 scfm for the Site based on pilot study
data. Mass removal rates shown in Table 6 varied at each location as the flow rate
increased during the step tests. Mass removal rates observed at the design-applied
vacuum (4 inches Hg) ranged from 0.02 at SVE-2 to 0.06 at SVE-1.

Pilot study data are incorporated into the VIM System design in the following section.

1245 TBA VIM System Work Plan_093014.Docx 9
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6. VIM System Design

Based on the results of the pilot study, the VIM System will consist of four interior SVE
wells located across the Building slab and two exterior SVE wells located directly outside
the southwestern corner of the Building as shown on Figure 5. Construction details for
the VIM System layout are presented in Appendix C. This section presents the following
information:

° Summary description of VIM System components; and

° Detailed description and discussion of VIM System construction elements.

6.1 VIM System Components Summary

The VIM System will consist of three components:

e Soil vapor will be extracted via a network of vertical wells using a vacuum blower;

o Extracted vapors will be conveyed via a combination of aboveground and
belowground piping to a treatment system; and

o Extracted soil vapors will be treated prior to atmospheric discharge.

The existing compound (or fenced enclosure) at the southeastern portion of the Site
where the previous remediation system was located has been designated as the location
of the SVE treatment system as shown on Figure 5.

6.2 VIM System Design Criteria and Details

Figure 5 shows the existing fenced enclosure that housed the previous remediation
system and is also the planned location for the new SVE treatment system. Well
construction details, trench layouts, electrical design, and a process and instruction
diagram for the system are included in Appendix C. The following sections present VIM
System design criteria and details.

6.2.1  Well Layout and Construction Details

Results from the pilot study demonstrate that the ROI achieved with extraction wells
SVE-1 and SVE-2 is 0.1 inch WC or greater across the Building slab; this ROI will

1245 TBA VIM System Work Plan_093014.Docx 10
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maintain sub-slab depressurization over half of the Building. The two wells will be
renamed VE-1 and VE-2 and converted to permanent extraction wells for the VIM
System. Two additional interior SVE wells (VE-3 and VE-4) will be installed in the central
and northern portions of the Building to extend the effective ROl and associated sub-slab
depressurization of the induced vacuum under the slab of 0.02 inch WC or greater. The
well placement was selected with a design criterion to achieve sub-slab influence at the
more conservative 0.1 inch WC, laterally across the Building slab as presented on
Figure 5. A measurement of 0.02 inch WC or greater at the sub-slab monitoring points
will be an indication of sub-slab depressurization success. In addition, two exterior SVE
wells will be placed outside the Building perimeter on the southwestern corner of the
Building to provide mass extraction from a potential residual vadose zone source. These
wells are also presented on Figure 5.

The SVE well construction details are provided on Figure C-2 of Appendix C. Extraction
wells VE-3 through VE-6 will be constructed of 2-inch-diameter PVC with a 0.020-inch
stainless steel wire-wrapped screen located from 3 to 8 feet bgs. The annular space will
be filled with No. 3 sand from 2 to 8 feet bgs, hydrated bentonite from 1 to 2 feet bgs,
and hydraulic cement from the surface to 1 foot bgs. The annular seal will be constructed
similar to the SVE wells and finished with a standard traffic-rated well box set flush with
the concrete slab surface. Bentonite and hydraulic cement will be placed at the SVE
locations following connection of the wells to conveyance lines discussed in the following
section.

The SSMP construction details are provided on Figure C-2 of Appendix C. For each
SSMP, a hammer-drill equipped with a 3/8-inch masonry bit will be advanced below the
slab until native material is encountered, a wet/dry vacuum will be used to remove
residual cuttings from the hole, and the SSMP will be completed with Y4-inch
polyethylene tubing and sealed in accordance with the details shown on Figure C-2 of
Appendix C.

6.2.2 Conveyance Piping

Extracted vapors will be conveyed from the SVE well network to the vapor treatment
system via belowground conveyance lines, as shown on construction drawings in
Appendix C. Two-inch-diameter Schedule 80 PVC conveyance lines will be run in
trenches constructed under the Building slab from each extraction wellhead and will
penetrate the Building foundation at the southern perimeter. Piping from exterior vapor
extraction points VE-5 and VE-6 will run below grade west and south of the Building and
then run parallel in the same trench as the remaining four conveyance lines after
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Building penetration. Individual details for trench construction are provided on Figure C-3
of Appendix C. A Building penetration detail is included as Figure C-4 of Appendix C.
Following penetration of the foundation, pipes will run below grade south of the Building
and toward the existing SVE compound location.

Underground process piping inside the Building will be buried in trenches at an
approximate depth of 16 inches bgs, which may vary depending on field obstructions.
Conveyance lines will be placed on 2 inches of sand bedding and backfilled with sand
bedding to the top of the conveyance line followed by controlled density fill (CDF) to 6
inches bgs. The trenches will be completed with 6 inches of concrete to match existing
grade, with alternating rebar dowels placed every 12 inches along the trench line. Rebar
will also be placed longitudinally along the trench line to create a grid-type reinforcement
system.

The process piping outside the Building will be buried in underground trenches
constructed to a minimum depth of 30 inches bgs. Electrical conduit will be placed on

2 inches of sand at the bottom of the trench for tie-in of the system to existing service at
the rear of the Building. Electrical details are provided on Figures E-1 and E-2 of
Appendix C. Conveyance lines will be placed with a minimum of 12 inches of cover in
the trench, leaving approximately 10 inches of space between the electrical conduit and
conveyance lines, as shown on Figure C-3 of Appendix C. The trenches will be backfilled
with CDF to the approximate depth of existing asphalt and restored with asphalt to match
the current conditions. All trenches will be lined with metallic marking tape and tracer
wire to help future relocation of process piping routes and trenches from the surface. All
conveyance line piping runs will be sloped at a rate of 1 inch per 100 feet of pipe run
either back toward the wellhead or toward a moisture collection vault as discussed
below. The process piping trench layout is shown on Figure C-1 of Appendix C. The
trench line is set to cross the existing laboratory drain lines, which are set approximately
1 to 1.5 feet bgs. The VIM System trench and piping runs will be installed either over or
under the existing chemical drain line with a minimum of 2 inches of sand bedding
between the two pipes.

To the extent that the Building floor will be disturbed to accommodate trenching, the
surface will be completed with concrete consistent with the existing Building slab and not
replace the current floor covering (tiles, carpet, etc.).

The final conveyance pipe layout and slope are subject to change during construction to

accommodate actual site conditions. If placement requires sloping in conveyance piping
at a lower elevation than the vapor extraction well connection, placement of a moisture

1245 TBA VIM System Work Plan_093014.Docx 12



Vapor Intrusion Mitigation
System Work Plan

@ ARCADIS Former Spectra-Physics Facility

1245 Terra Bella Avenue
Mountain View, California

collection vault outside the Building may be necessary. During VIM System operation,
entrained water extracted in soil vapor will tend to collect at low points along the
conveyance lines. Therefore, if a low point must be constructed along the conveyance at
any location other than the individual extraction points, a moisture collection vault is
necessary to provide an access point for removal of entrained water periodically in case
decreases in system vacuum are observed.

An aboveground distribution manifold constructed within the equipment compound will
connect the underground piping to the vacuum blower and vapor-phase treatment unit.
The distribution manifold will be constructed of ultraviolet- (UV-) resistant, Schedule 80
PVC pipe and include individual vacuum gauges, control valves, and sample ports
corresponding to each individual extraction well. Other instrumentation and
appurtenances will be installed as required to monitor system performance.

6.2.3 Pathway Sealing

Potential vapor intrusion pathways consisting of large cracks and pea gravel backfill
located around pipe cleanouts with surface completions inside the building that were
previously identified during indoor air investigations will be sealed using caulking or
hydraulic cement. Operation of the VIM System will create a minimum of a 0.02 inch WC
vacuum or greater across the Building slab and was conservatively designed to create a
vacuum of 0.1 inch WC or greater, thereby eliminating the potential for vapors to enter
the Building through these potential vapor intrusion pathways. Sealing these potential
vapor intrusion pathways will improve system performance by reducing the potential for
vacuum influence to short circuit and extract indoor air as opposed to sub-slab vapors.

6.2.4 Extraction Blower Specifications

ARCADIS used the results from the SVE pilot study and engineering experience from
similar sites to evaluate the extraction requirements for the VIM System. As discussed
previously, average extraction flow rates of approximately 50 scfm per extraction point
were recorded during the pilot study achieving 0.1 inch WC or greater vacuum influence
under the slab within the extraction ROI at an applied vacuum of 4 inches Hg. Thus,
extraction from the six SVE locations shown on Figure 5 requires a blower capable of
producing a minimum extraction flow rate of 300 scfm at 4 inches Hg. A Roots model 56
Universal RAI positive displacement blower has been sized to meet the specification
above. The blower will be powered by a 10-horsepower motor rated at 208 volt, 3-phase,
and 60 hertz.
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6.2.5 Equipment Specifications and Controls

Ancillary equipment associated with the vacuum blower includes a valve manifold with
flow indicators, 125-gallon moisture separator, vacuum and pressure gauges, a vacuum
relief valve, and an effluent silencer. Level switches, a low-pressure switch, and a high-
pressure shutoff switch will be connected to the control panel with relays that will trigger
system shutdown. A piping and instrumentation diagram (P&ID) is included as Figure P-1
of Appendix C. If the system goes offline for an alarm condition or power outage, the
relays will trigger the autodialer connected to a cellular modem to call out to designated
field personnel. Along with the callout and alarm notification, the autodialer has a
microphone feature that allows field personnel to audibly listen if the system is offline. The
autodialer will minimize system downtime by notifying field personnel of a shutdown
immediately after it happens, allowing a field visit to be scheduled as soon as possible to
restart the system.

The electrical source for the system will be the existing on-site power supply, located at
the southern extent of the Building. Electrical lines will be pulled through conduit placed
in the belowground trench, connected to the VIM System, and subsequently tied into the
existing electrical connections and meter. ARCADIS plans to install a 100 amp, 3-pole
breaker for the VIM System; the electrical design will be finalized following discussions
with the building engineer to confirm that there is capacity for this design. All electrical
connections associated with VIM System installation will be completed to NEC®
requirements.

A submeter will be installed to track power usage, and the cost associated with the extra
power supplied to the remediation system will be reimbursed to either the current or
future property owner.

6.2.6 Vapor-phase Treatment System Design

The following subsections describe the vapor-phase treatment system design (for
example, treatment of the vapors extracted from below the Building).

6.2.6.1 Mass Loading Estimates
As described previously in Section 4, mass loading calculations from the SVE pilot study
(Table 6) demonstrate that the maximum mass removal rate observed was 0.08 Ib/day

from SVE-1. Therefore, the combined system mass removal rate is estimated to be less
than 0.5 Ib/day.
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6.2.6.2 Vapor-phase Treatment Equipment

Recovered vapors will be treated using VGAC before being discharged to the
atmosphere.

ARCADIS expects that the mass removal rate will substantially decrease during the first
few months of system operation because of the relatively low TCE concentrations
observed during the pilot study. As presented on Figure P-1 (Appendix C), the system
that will be installed and used for operation is equipped with two 1,000-pound VGAC
vessels. Due to low influent vapor concentrations, a cumulative mass of 1,000 pounds of
VGAC is to be divided between the two vessels to allow for monitoring of the midpoint of
the extracted vapor stream passing through the vessels. If breakthrough is observed at
the midpoint location, as measured during routine operation and maintenance (O&M)
procedures (discussed further in Section 7.4.1), a changeout of the VGAC will be
scheduled. Dividing the VGAC into two vessels and monitoring for breakthrough at the
midpoint allows for continued abatement of vapors in the second vessel until change-out
of the VGAC is complete.

6.2.7 Equipment Compound

The SVE equipment, including the skid-mounted extraction blower, moisture separator,
vapor-phase treatment unit, distribution manifold, and system electrical control center will
be enclosed in the existing fenced enclosure with privacy fencing for aesthetic and
security purposes. The location of the equipment compound is shown on Figure C-1 of
Appendix C.

7. Implementation

Implementation includes pre-construction activities, construction, system start-up,
operation and maintenance, and performance monitoring.

7.1 Pre-Construction Activities

Pre-construction activities include permitting, subsurface utility clearance, and updating
the site-specific HASP, as discussed in the following sections.
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7.1.1 Permitting

Prior to commencement of the VIM System construction or operation, the following
permits will need to be obtained or exemptions from having to obtain the permits and the
process for receiving exemptions will need to be confirmed by the appropriate

agencies. This may include implementing appropriate procedures under the federal
Comprehensive Environmental Responsibility, Compensation, and Liability Act
(CERCLA) to obtain exemption from and/or to expedite approval of federal, state, or
local permits or notifications that are pertinent to the construction, installation, and/or
operation of the VIM System.

An outline of actions that have been or will be taken to address permitting issues follows.
7.1.1.1 Santa Clara Valley Water District (SCVWD) Well Construction Permits

ARCADIS has obtained the necessary SCVWD permits for the SVE wells (VE-1 through
VE-6). Permits are not needed for the SSMP monitoring point locations.

7.1.1.2 City of Mountain View Building Permit and Bay Area Air Quality Management District Air
Quality Permit

ARCADIS has initiated discussions with EPA Region 9. ARCADIS will be working with
EPA Region 9, City of Mountain View, and Bay Air Quality Management District
(BAAQMD) officials to expedite the process of obtaining permit approvals or of
confirming that CERCLA permitting exemptions apply and implementing, as necessary,
consultation and coordination or notification procedures with the agencies.

7.1.2 Subsurface Utility Clearance

Prior to the commencement of intrusive fieldwork, USA Alert will be contacted. In
addition, a qualified subsurface utility locating contractor will be hired to identify possible
subsurface obstructions and utilities using a combination of GPR and an appropriate
pipe/cable locating system. If utilities are located where installation of a boring/well is
planned, the boring/well location will be relocated and the clearance procedure will be
repeated for the new location. A copy of the applicable clearance forms for each
boring/well location will be maintained in the field.
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7.1.3 Health and Safety

Before field activities are initiated, the site-specific HASP will be updated to address
hazards associated with operation of the VIM System, in accordance with the
Occupational Safety and Health Administration (OSHA) “Hazardous Waste Operations
and Emergency Response” guidelines (29 Code of Federal Regulations [CFR]
1910.120).

7.2 System Construction
Construction activities are described in the following sections.
7.2.1 Construction Oversight

ARCADIS will conduct engineering oversight of all subcontractor work throughout
construction, and will coordinate agency inspections, as required. ARCADIS’ oversight
role includes documentation of the materials, methods, and workmanship of construction
to ensure the final system and components comply with the construction drawings and
specifications. In-field modifications necessitated by site conditions will be reviewed and
approved by the ARCADIS engineer and documented appropriately. ARCADIS
personnel will maintain a daily activity log, prepare and coordinate approval signatures
on waste manifests for wastes transported off site for disposal, and prepare final VIM
System as-built drawings that will record changes to the design, if any occur.

All on-site subcontractors will have the appropriate licenses and certifications required to
complete their respective work scopes. All work will be completed in accordance with
applicable federal, state, and local regulations. In addition, on-site subcontractors will
complete a HASP including applicable task hazard analyses for their specific scopes of
work.

7.2.2 Equipment Decontamination

All drilling and well construction equipment will be properly decontaminated prior to use
and between each location. The down-hole drilling equipment such as augers, drill rods,
and drill bits will be decontaminated by pressure washing at a designated wash pad or
within a portable containment unit. Soil sampling equipment and down-well equipment
will be decontaminated by washing in non-phosphate detergent solution, deionized water
rinse, and final deionized water rinse prior to each use. All decontamination fluids will be
contained and properly disposed of as described in Section 7.2.3.

1245 TBA VIM System Work Plan_093014.Docx 17



Vapor Intrusion Mitigation
System Work Plan

@ ARCADIS Former Spectra-Physics Facility

1245 Terra Bella Avenue
Mountain View, California

7.2.3 Waste Characterization and Disposal

Waste that will likely be generated during implementation activities includes drill cuttings,
equipment decontamination fluids, and used personal protective equipment (PPE). Soil
cuttings from drilling operations will be containerized in clean Department of
Transportation-approved 55-gallon drums or metal bins with covers. Samples of the soil
cuttings will be collected to evaluate appropriate disposal options. All used PPE and
disposable sampling equipment will be double plastic-bagged and placed in drums orin
an industrial disposal bin. The containers storing the generated wastes will be
temporarily stored at a centralized location until the waste characterization results are
received. An adhesive label will be affixed to each container noting the following:
non-hazardous waste pending characterization, container number, waste type, location
where the waste was generated, and date of waste generation. The waste and manifest
documentation will be transported to an appropriate off-site disposal or recycling facility
authorized to receive that waste.

7.3 System Start-up

After completion of construction, ARCADIS will initiate a start-up test of sufficient
duration to pass all performance specification tests. A system start-up period will then be
initiated to optimize system operations. The objective of the start-up period will be to
make the operational adjustments necessary to optimize mass removal efficiency,
maximize system uptime, and ensure proper vapor abatement from system effluent.
After the system is turned on, backdraft testing will be conducted to determine that the
VIM System installation and operation do not alter the ventilation of combustible heating
units inside the Building. System start-up will include collection of both an influent and
treated effluent air sample in Summa canisters for VOC analysis using EPA Method TO-
15 to evaluate the removal efficiency of the VGAC units. In addition, vacuum
measurements will be collected at SSMP points to measure the induced subsurface
vacuum and evaluate the overall ROI of the system. Adjustments to system flow rates
and applied wellhead vacuums will be made as necessary to optimize the extraction and
treatment system efficiency.

Once the VIM System has been optimized and has run at the optimized settings for
approximately 1 week, two indoor air samples will be collected at previously identified
potential vapor intrusion pathway locations (SPCB-13-PW-3 and SPCB-13-PW-7) with
the HVAC system turned off to confirm VIM System operation is successful at mitigating
vapor intrusion into the Building. At the same time, differential pressure will be measured
at the eight SSMPs to confirm that the pressure differential is 0.02 inch WC at each
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SSMP. During this confirmation sampling event, an additional confirmation backdraft test
will be conducted to determine that the optimized VIM System operation does not alter
the ventilation of combustible heating units inside the Building.

7.4 System Operation, Maintenance, and Monitoring

ARCADIS will begin the system O&M and monitoring program upon completion of start-
up activities and will continue O&M and monitoring during operation of the VIM System.
Preventive and corrective maintenance will be completed as required to keep the system
operating efficiently and within design criteria. In addition, an O&M Plan will be prepared
for use by ARCADIS, as the designated VIM System operator. The sections below
summarize the anticipated routine O&M and monitoring tasks associated with the VIM
System.

7.4.1 System Operation and Maintenance

Listed below are preventive O&M activities for the VIM System that are typically
completed on a monthly frequency:

o Vacuum, flow, discharge pressure, and temperature readings at the manifold inlet
and at the VGAC discharge will be recorded to evaluate effective mass removal

rates.

e The extraction blower motors, belts, and pulleys will be inspected and adjusted for
proper operation.

e The pre-VGAC, mid-VGAC, and post-VGAC vapor streams will be monitored with
a PID for evidence of chemical breakthrough.

e The temperature at the discharge stack will be measured and recorded.
e The vacuum blower fail-safe mechanisms will be inspected for proper operation.
e The moisture separator will be inspected and emptied of its contents as needed.

¢ System adjustments will be made when necessary to optimize system performance.
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¢ Annually, or if the Property Owner penetrates the slab or a significant change in VIM
System operation occurs, the pressure differential will be measured at each of the
eight SSMPs.

8. Implementation Schedule

Pending Property Owner and permit approval, mobilization to the Site for VIM System
construction is targeted for September 2014. System construction and start-up testing
are anticipated to take 2 weeks, with VIM System operation anticipated to begin in
October 2014.

9. Completion Report

Upon completion of the VIM System construction and installation project, ARCADIS on
behalf of Thermo Fisher will prepare a Completion Report consisting of the as-built plans
with the stamp and signature of a state-licensed PE with a PE statement that the VIM
System was properly installed and tested. The Completion Report will be submitted to
the RWQCB with copies to Thermo Fisher, the Property Owner, and the Tenant if there
is one.
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IRIS Environmental and ARCADIS Soil Sampling Results (2013 and 2014)

Table 1

Vapor Intrusion Mitigation System Work Plan

Former Spectra-Physics Facility

1245 Terra Bella Avenue, Mountain View, California

Location Depth Date TCE cis-1,2-DCE 1,1-DCE trans-1,2-DCE 1,1-DCA PCE Freon 113 CIYII(;ﬁlJe Chloroform
Units ft bgs mm/dd/lyy mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
IE-1 2.0 10/30/2013 0.054 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
IE-1 5.0 10/30/2013 0.025 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010
IE-2 2.0 10/30/2013 0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
IE-2 5.0 10/30/2013 0.014 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
IE-3 2.0 10/30/2013 <0.0024 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
IE-3 2.0 10/30/2013 <0.0021 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010
= IE-3 5.0 10/30/2013 0.0034 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
E IE-4 2.0 10/30/2013 0.0038 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
E IE-4 5.0 10/30/2013 0.0034 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
-g IE-5 2.0 10/30/2013 <0.0025 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
I IE-5 5.0 10/30/2013 <0.0022 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
%’ IE-6 2.0 10/30/2013 <0.0023 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
- IE-6 5.0 10/30/2013 <0.0023 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
IE-7 2.0 10/30/2013 0.11 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0012
IE-7 5.0 10/30/2013 0.038 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
IE-8 2.0 10/31/2013 0.096 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
IE-8 5.0 10/31/2013 0.023 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
IE-9 2.0 10/31/2013 0.0094 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0011
IE-9 5.0 10/31/2013 0.0045 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.010 <0.0010 <0.0010
SB-1 2.0 7/24/2014 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0010 <0.0050
SB-1 5.0 7/24/2014 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 <0.0088 <0.0044
(] SSD-2 1.0 7/24/2014 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0099 <0.0050
9( SSD-3 1.0 7/24/2014 0.0073 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0010 <0.0050
g SVE-1 2.0 7/24/2014 0.021 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0098 <0.0049
< SVE-1 5.0 7/24/12014 0.0056 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0098 <0.0049
SVE-2 2.0 7/24/2014 0.0051 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0099 <0.0049
SVE-2 5.0 7/24/2014 0.0058 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0090 <0.0045
Notes:
1) Soil samples analyzed for VOCs using EPA Method 8260B.
) Bold font indicates a detection at or above the laboratory reporting limit.
(3) 2013 samples collected by IRIS Environmental; 2014 samples collected by ARCADIS.
Definitions:
mg/kg milligram per kilogram
<1.0 not detected at or above the laboratory reporting limit of 1.0 mg/kg
ND VOCs not detected above laboratory reporting limits.
ft bgs feet below ground surface
EPA United States Environmental Protection Agency
TCE Trichloroethene
cis-1,2-DCE cis-1,2-Dichloroethene
1,1-DCE 1,1-Dichloroethene
trans-1,2-DCE trans-1,2-Dichloroethene
1,1-DCA 1,1-Dichloroethane
PCE Tetrachloroethene
Freon 113 1,1,2-Trichloro-1,2,2-trifluoroethane
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Table 2
IRIS Environmental Soil Vapor Sampling Results (2013)
Vapor Intrusion Mitigation System Work Plan
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1245 Terra Bella Avenue, Mountain View, California

Location Depth Date TCE cis-1,2-DCE PCE Freon 113 Vinyl
chloride
Units ft bgs mm/dd/yy ug/m® ug/m® ug/m® ug/m?® ug/m?
IE-1 5.0 10/31/13 3,000 510 9.7 <11 <13
IE-2 5.0 10/31/13 2,800 100 9.8 160 <13
IE-2 5.0 10/31/13 2,700 100 9.1 160 <13
IE-3 5.0 10/31/13 840 <50 11 250 <32
IE-4 5.0 10/31/13 210 <20 <34 <11 <13
IE-5 5.0 10/31/13 7.5 <20 <34 <11 <13
IE-6 5.0 10/30/13 48 <6.3 <11 <37 <41
IE-7 5.0 10/31/13 14,000 440 28 120 <59
IE-8 Sub Slab 10/31/13 2,700 16 7.2 110 <13
IE-9 Sub Slab 10/31/13 1,300 7.9 <34 88 <13
Notes:
(1) Soil gas samples analyzed for VOCs using EPA Method TO-15.
(2) Bold font indicates a detection at or above the laboratory reporting limit.
(3) Samples collected by IRIS Environmental.
Definitions:
ft bgs feet below ground surface
pg/m3 micrograms per cubic meter
<1.0 Not detected at or above the laboratory reporting limit of 1.0 pg/m3
VOCs Volatile organic compounds
EPA United States Environmental Protection Agency
TCE Trichloroethene
cis-1,2-DCE cis-1,2-Dichloroethene
PCE Tetrachloroethene
Freon 113 1,1,2-Trichloro-1,2,2-trifluoroethane
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Table 3
IRIS Environmental Grab Groundwater Sampling Results (2013)
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Expressed in parts per million (ppm)

Vapor Intrusion Mitigation System Work Plan

Well Date cis-1,2- | 1,1,1- Freon Vinyl
Number Sampled == pce | Tca |LLDCE[LIDCAT 44 PCE | chiorige |10 VOCs
IE-1 10/30/2013 0.260 0.0770 | 0.0015 | 0.0035 [ 0.0043 | <0.010 | <0.001 <0.0005 0.346
IE-2 10/30/2013 0.085 0.0095 [ 0.0015 | 0.0035 [ 0.0046 | <0.010 [ <0.001 <0.0005 0.104
IE-3 10/30/2013 0.150 0.0110 [ 0.0014 | 0.0041 0.0035 | <0.010 | <0.001 <0.0005 0.170
IE-3 10/30/2013 0.150 0.0110 | 0.0014 | 0.0043 [ 0.0035 | <0.010 [ <0.001 <0.0005 0.170
IE-4 10/30/2013 0.032 0.0016 | 0.0011 0.0011 <0.010 | <0.010 | <0.001 <0.0005 0.036
IE-5 10/30/2013 <0.001 <0.001 <0.001 <0.001 <0.010 | <0.010 | <0.001 <0.0005 ND
IE-6 10/30/2013 0.015 0.0013 | <0.001 <0.001 <0.010 | <0.010 | <0.001 <0.0005 0.016
IE-7 10/30/2013 0.340 0.2100 | <0.001 0.0041 0.0027 | <0.010 | <0.001 <0.0005 0.557
IE-8 10/31/2013 0.150 0.0570 | <0.001 0.0015 | 0.0016 | <0.010 [ <0.001 <0.0005 0.210
IE-9 10/31/2013 0.048 0.0180 | <0.001 <0.001 <0.001 | <0.010 | <0.001 <0.0005 0.066

Notes:

(1) Samples collected by IRIS Environmental.

Definitions:

ppm parts per million

<0.001 Not detected at or above the laboratory reporting limit of 0.001 ppm

TCE Trichloroethene

cis-1,2-DCE cis-1,2-Dichloroethene

1,1,1-TCA 1,1,1-Trichloroethane

1,1-DCE 1,1-Dichloroethene

1,1-DCA 1,1-Dichloroethane

Freon 113 1,1,2-Trichloro-1,2,2-trifluoroethane

PCE Tetrachloroethene

VOCs Volatile organic compounds
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Table 4A

ARCADIS HVAC Off Air Sampling Results for Breathing Zones
Vapor Intrusion Mitigation System Work Plan

Former Spectra-Physics Facility

1245 Terra Bella Avenue, Mountain View, California

(concentrations reported in micrograms per cubic meter)

Sample ID SaD':t‘:e s:;::e TCE cis-1,2-DCE ve PCE trans-1,2-DCE |  1,1-DCA 1,2-DCB 1,1,1-TCA | Chloroform | Freon 113
Tier 1 - Comparison to Background/Outdoor Ambient Air
SPCB-13-0A-12 [ 512212014 ] OA [ <019 ] <0.14 [ <0045 | <024 ] <0.70 <0.14 <0.21 <0.19 <017 | 0.59
Tier 2 - Comparison to Long-Term Health Risk-Based Screening Criteria
Industrial/Commercial Screening Level (May 2014)"* 3.0 | NA | 2.8 | 2 | NA 7.7 880 22,000 0.53 | 130,000
Tier 3 - Comparison to Short-Term Health Risk-Based Screening Criteria
Acute Screening Level (July 20‘|3)2 NA 793¢ 1,278 1,357 793 NA NA 10,914 488 NA
Short-Term Screening Levels (July 2013)° NA 793" 7 NA 793 NA NA 3,820 244 NA
Interim Indoor Short-Term Response Action Levels® ™ NA NA NA NA NA NA NA NA NA
Indoor Air Sample Results
SPCB-13-BZ-2 5/22/2014 Bz 1.3 <0.13 <0.042 <0.22 <0.65 <0.13 <0.20 <0.18 0.17 0.62
SPCB-13-BZ-6 5/22/2014 BZ 0.29 <0.14 <0.044 <0.23 <0.68 <0.14 <0.20 <0.19 0.17 0.60
SPCB-13-BZ-8 5/22/2014 Bz 0.36 <0.13 <0.041 <0.22 <0.64 <0.13 <0.19 <0.18 0.17 0.60
SPCB-13-BZ-9 5/22/2014 BZ 1.8 <0.13 <0.042 <0.22 <0.66 <0.13 <0.20 <0.18 0.17 0.73
SPCB-13-BZ-10 5/22/2014 Bz 0.34 <0.13 <0.042 <0.22 <0.65 <0.13 <0.20 <0.18 0.16 0.61
SPCB-13-BZ-11 (duplicate to BZ-8) 5/22/2014 BZ 0.39 <0.14 <0.044 <0.23 <0.68 <0.14 <0.21 <0.19 <0.17 0.58

Notes:

1. EPA Regional Screening Levels (RSLs), revised May 2014. Available at: http://www.epa.gov/region9/superfund/prg/.
Industrial Air RSLs are derived for exposure durations of 8 hours per day, 250 days per year for 25 years.

2. Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRLs), revised July 2013. Available at: http://www.atsdr.cdc.gov/mrls/mrllist.asp.
Acute MRLs are derived for exposure durations of 1 to 14 days. Short-term (intermediate) MRLs are derived for exposure durations of >14 to 364 days.
3. Letter from Gerald Hiatt, Ph.D. and Daniel Stralka, Ph.D, EPA Region 9 Staff to Enrique Manzanilla , Director, Superfund Division, Region 9. "EPA Region 9 Interim Action Levels and Response Recommendations to Address Potential Development Hazards Arising from
Inhalation Exposures to TCE in Indoor Air from Subsurface Vapor Intrusion." June 30, 2014.

4. California-modified indoor air screening level for PCE (2 pg/ma) from memo from USEPA to Stephen Hill (RWQCB 2013). “EPA Region 9 Guidelines and Supplemental Information Needed for Vapor Intrusion Evaluations at the South Bay National Priorities List (NPL) Sites."

December 3.

Units in micrograms per cubic meter (ug/m?) at 25° Celsius and 1 atmosphere.

* = Trans-1,2-DCE MRLs and RSLs are used for cis-1,2-DCE.
** = 10-hour workday as recommended by EPA for South Bay sites; 8-hour workday scenario screening level is 8 ug/ma.

Definitions:

1,1-DCA = 1,1-Dichloroethane
1,2-DCB = 1,2-Dichlorobenzene
1,1,1-TCA = 1,1,1-Trichloroethane
BZ = Breathing zone sample location

Tables 1 to 5-VIM System Design WP_091914 xIsx

cis-1,2-DCE = cis-1,2-Dichloroethene

NA = Not available
OA = Outdoor air sample location
PCE = Tetrachloroethene

ARCADIS

TCE = Trichloroethene
trans-1,2-DCE = trans-1,2-Dichloroethene

VC = Vinyl chloride
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Table 4B
ARCADIS HVAC Off Air Sampling Results for Pathways
Vapor Intrusion Mitigation System Work Plan
Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California

(concentrations reported in micrograms per cubic meter)

Sample ID S‘g;t‘:e S?;‘pp;e TCE cis-1,2-DCE Ve PCE trans-1,2-DCE | 1,1-DCA 1,2-DCB 1,1,1-TCA | Chloroform | Freon 113
SPCB-13-PW-1 5/22/2014 PW <017 <013 <0.041 <0.22 <064 <013 <019 <0.18 0.30 0.60
SPCB-13-PW-3 5/22/2014 PW 8.4 2.0 0.14 1.2 <063 <0.13 <019 <017 75 0.91
SPCB-13-PW-4 5/22/2014 PW 0.86 <013 <0.042 <0.22 <065 <013 <0.20 <0.18 0.37 0.60
SPCB-13-PW-5 5/22/2014 PW 0.58 <013 <0.042 <0.22 <065 <013 <0.20 <0.18 017 0.66
SPCB-13-PW-7 5/22/2014 PW 6.0 <0.13 <0.041 <0.22 <0.64 <013 <019 <0.18 0.18 12

Notes:
Units in micrograms per cubic meter (ug/m?) at 25° Celsius and 1 atmosphere.

Definitions:

1,1-DCA = 1,1-Dichloroethane cis-1,2-DCE = cis-1,2-Dichloroethene TCE = Trichloroethene

1,2-DCB = 1,2-Dichlorobenzene PCE = Tetrachloroethene trans-1,2-DCE = trans-1,2-Dichloroethene
1,1,1-TCA = 1,1,1-Trichloroethane VC = Vinyl chloride

PW = Pathway sample location

Tables 1 to 5-VIM System Design WP_091714.xIsx ARCADIS
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Table 4C

ARCADIS HVAC On Air Sampling Results for Breathing Zones
Vapor Intrusion Mitigation System Work Plan

Former Spectra-Physics Facility

1245 Terra Bella Avenue, Mountain View, California

(concentrations reported in micrograms per cubic meter)

Sample ID s;"a‘t’:e s;;‘p’::e TCE cis-1,2-DCE ve PCE trans-1,2-DCE |  1,1-DCA 1,2-DCB 1,1,1-TCA | Chloroform | Freon 113
Tier 1 - Comparison to Background/Outdoor Ambient Air
SPCB-13-0OA-24 | 7/9/2014 | OA | <0.18 | <0.13 <0.043 | <0.23 <0.67 | <0.14 <0.20 <0.18 <0.16 | 0.55
Tier 2 - Comparison to Long-Term Health Risk-Based Screening Criteria
Industrial/Commercial Screening Level (May 2014)"* | 3.0 | NA 2.8 | 2 NA | 7.7 880 22,000 0.53 | 130,000
Tier 3 - Comparison to Short-Term Health Risk-Based Screening Criteria
Acute Screening Level (July 2013)2 NA 793* 1,278 1,357 793 NA NA 10,914 488 NA
Short-Term Screening Levels (July 2013)? NA 793* 77 NA 793 NA NA 3,820 244 NA
Interim Indoor Short-Term Response Action Levels® i NA NA NA NA NA NA NA NA NA
Indoor Air Sample Results
SPCB-13-BZ-14 7/9/2014 BZ <0.18 <0.13 <0.042 <0.22 <0.65 <0.13 <0.20 <0.18 <0.16 0.59
SPCB-13-BZ-18 7/9/2014 BZ <0.17 <0.12 <0.040 <0.21 <0.63 <0.13 <0.19 <0.17 0.16 0.60
SPCB-13-BZ-20 7/9/2014 BZ <0.18 <0.13 <0.043 <0.23 <0.67 <0.14 <0.20 <0.18 <0.16 0.60
SPCB-13-BZ-21 7/9/2014 BZ <0.18 <0.13 <0.043 <0.23 <0.67 <0.14 0.41 <0.18 <0.17 0.55
SPCB-13-BZ-22 7/9/2014 BZ <0.17 <0.13 <0.041 <0.22 <0.64 <0.13 <0.19 <0.18 <0.16 0.54
SPCB-13-BZ-23 (duplicate to BZ-20) 7/9/2014 BZ <0.18 <0.13 <0.043 <0.23 <0.67 <0.14 <0.20 <0.18 <0.16 0.54

Notes:

1. EPA Regional Screening Levels (RSLs), revised May 2014. Available at: http://www.epa.gov/region9/superfund/prg/.

Industrial Air RSLs are derived for exposure durations of 8 hours per day, 250 days per year for 25 years.

2. Agency for Toxic Substances and Disease Registry (ATSDR) Minimal Risk Levels (MRLs), revised July 2013. Available at: http://www.atsdr.cdc.gov/mrls/mrilist.asp.
Acute MRLs are derived for exposure durations of 1 to 14 days. Short-term (intermediate) MRLs are derived for exposure durations of >14 to 364 days.

3. Letter from Gerald Hiatt, Ph.D. and Daniel Stralka, Ph.D, EPA Region 9 Staff to Enrique Manzanilla , Director, Superfund Division, Region 9. "EPA Region 9 Interim Action Levels and Response Recommendations to Address Potential Development Hazards Arising from
Inhalation Exposures to TCE in Indoor Air from Subsurface Vapor Intrusion." June 30, 2014.

4. California-modified indoor air screening level for PCE (2 pg/ma) from memo from USEPA to Stephen Hill (RWQCB 2013). “EPA Region 9 Guidelines and Supplemental Information Needed for Vapor Intrusion Evaluations at the South Bay National Priorities List (NPL)

Sites." December 3.

Units in micrograms per cubic meter (ug/m?) at 25° Celsius and 1 atmosphere.

* = Trans-1,2-DCE MRLs and RSLs are used for cis-1,2-DCE.
** = 10-hour workday as recommended by USEPA for South Bay sites; 8-hour workday scenario screening level is 8 uglma.

Definitions:

1,1-DCA = 1,1-Dichloroethane
1,2-DCB = 1,2-Dichlorobenzene
1,1,1-TCA = 1,1,1-Trichloroethane
BZ = Breathing zone sample location

Tables 1 to 5-VIM System Design WP_091914.xIsx

cis-1,2-DCE = cis-1,2-Dichloroethene

NA = Not available
OA = Outdoor air sample location

PCE = Tetrachloroethene

ARCADIS

TCE = Trichloroethene
trans-1,2-DCE = trans-1,2-Trichloroethene

VC = Vinyl chloride
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Table 4D
ARCADIS HVAC On Air Sampling Results for Pathways
Full-Scale Vapor Intrusion Mitigation System Work Plan
Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California

(concentrations reported in micrograms per cubic meter)

Sample ID S"E‘)”;f:e S?;‘pp;e TCE cis-1,2-DCE Ve PCE trans-1,2-DCE |  1,1-DCA 1,2-DCB 1,1,1-TCA | Chloroform Freon 113
SPCB-13-PW-13 7/9/2014 PW <017 <013 <0.041 <0.22 <063 <013 <019 <017 017 0.62
SPCB-13-PW-15 7/9/2014 PW 0.19 <013 <0.042 <0.22 <065 <013 <0.20 <0.18 0.32 0.62
SPCB-13-PW-16 7/9/2014 PW 0.39 <013 <0.041 <0.22 <0.64 <013 <019 <018 0.23 0.63
SPCB-13-PW-17 7/9/12014 PW <017 <013 <0.041 <0.22 <063 <013 <019 <0.17 0.19 0.58
SPCB-13-PW-19 7/9/2014 PW <018 <013 <0.042 <0.22 <0.66 <013 <0.20 <0.18 0.23 0.61
Notes:

Units in micrograms per cubic meter (ug/m?) at 25° Celsius and 1 atmosphere.
1. HVAC was not operational building wide.

Definitions:

1,1-DCA = 1,1-Dichloroethane cis-1,2-DCE = cis-1,2-Dichloroethene TCE = Trichloroethene

1,2-DCB = 1,2-Dichlorobenzene PCE = Tetrachloroethene trans-1,2-DCE = trans-1,2-Dichloroethene
1,1,1-TCA = 1,1,1-Trichloroethane VC = Vinyl chloride

PW = Pathway sample location

Tables 1 to 5-VIM System Design WP_091714.xIsx ARCADIS Page 1 of 1



Table 5
ARCADIS Investigational Pathway Evaluation Information
Vapor Intrusion Mitigation System Work Plan
Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California

Location Type Date TCE cis-1,2-DCE PCE Vinyl Chloride
Units mm/dd/yy ug/m?® ug/m® ug/m® pg/m?®
Janitorial closet BZ 6/24/2014 10.55 ND 1.70 ND
Janitorial closet - blockwall PW-Flux 6/24/2014 0.59 ND ND ND
Break room - sink PW 6/24/2014 ND ND ND ND
Break room BZ 6/24/2014 ND ND ND ND
Break room - electrical outlet PW-Flux 6/24/2014 3.01 ND 1.09 ND
Break room - fabric wall pin boards PW 6/24/2014 1.34 ND ND ND
Break room BZ 6/24/2014 1.29 ND ND ND
Men's shower - drain PW-Flux 6/24/2014 204.21 134.82 42.05 ND
Men's shower BZ 6/24/2014 3.98 1.59 0.88 ND
Men's shower - drain, post-water PW-Flux @ 6/24/2014 12.90 3.45 2.24 ND
Receiving Room 124 BZ 6/24/2014 2.36 ND ND ND
Receiving Room 124 - drain PW-Flux 6/24/2014 166.59 0.44 0.68 ND
Receiving Room 124 - drain, post-water PW-Flux ©® 6/24/2014 257.94 0.52 0.88 ND
Women's Bathroom - drain PW-Flux 6/24/2014 188.08 95.17 33.23 ND
Women's bathroom - drain, post-water PW-Flux © 6/24/2014 0.91 ND ND ND
Room 126A BZ 6/24/2014 ND ND ND ND
Room 122 BZ 6/24/2014 ND ND ND ND
Room 122 - clean out PW 6/24/2014 892.05 4 0.56 2.24 ND
Room 127 BZ 6/24/2014 1.83 ND ND ND
Room 127 - plumping penetrations under PW 6/24/2014 0.97 ND ND ND
Hallway - clean out drain PW-Flux 6/24/2014 505.14 ¥ ND 0.81 ND
Hallway BZ 6/24/2014 ND ND ND ND
Stability lab - floor crack PW-Flux 6/24/2014 5.91 1.86 0.95 ND
Stability room BZ 6/24/2014 0.86 ND ND ND
Hallway - above bulge and crack in floor PW-Flux 6/24/2014 102.10 1.67 ND ND
Notes:
(1) Samples collected using a portable gas chromatograph/mass spectrometer (GC/MS).
(2) Indoor air and pathway information collected with the portable GC/MS unit are not considered representative
of exposure conditions; information is assessed on a relative basis.
(3) Sample collected after running water through drain to engage drain P-traps.
(4) Indicates estimated value above calibration range.
Definitions:
PCE Tetrachloroethene
TCE Trichloroethene
cis-1,2-DCE cis-1,2-Dichloroethene
ND Not detected
pg/m® Microgram per cubic meter
BZ Breathing zone evaluation location; GC/MS intake set at approximately 3 to 5 feet above ground level
PW Pathway evaluation location; GC/MS intake set at potential pathway
PW-Flux Pathway evaluation location where a flux chamber was placed over potential pathway to collect vapors
(if present) for at least 30 minutes; GC/MS intake from flux chamber
RwQCB Regional Water Quality Control Board, San Francisco Region
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Table 6

ARCADIS Soil Vapor Extraction Pilot Study Data
Vapor Intrusion Mitigation System Work Plan
Former Spectra-Physics Facility Building 2
1245 Terra Bella Avenue, Mountain View, California

Applied Flow Flow TCE Mass Extraction
Vacuum Rate Temp Rate * Concentration Rate *
Well ID | (in.Hg) | (ACFM) (F) (SCFM) (ug/m?) (Ib/day)
4.06 51 71 45 13,000 0.05
3.97 55 71 48 13,000 0.06
SVE-1 3.97 57 72 50 13,000 0.06
5.95 74 77 59 13,000 0.07
5.70 79 71 65 13,000 0.08
1.97 38 78 35 5,200 0.02
1.91 40 74 38 5,200 0.02
1.91 40 75 38 5,200 0.02
SVE-2 4.01 38 75 33 5,200 0.02
3.79 39 72 34 5,200 0.02
5.91 54 71 44 5,200 0.02
5.74 49 71 40 5,200 0.02

Notes and Equations:

(1)

)

©)

(4)

[SCEM)_25C=ACFMXx((P_abs+P_g)/P_abs
)X(537/(460+T))

TCE concentration measured using EPA Method TO-15 GC/MS Full Scan. Additional constituents
were measured in the soil vapor samples. Results provided in Table 7.

M=(SCFMxCx1440)/([10]

conversions: 1440 min/day; 10° ug/g; 454 g/lb; 35.3 ft*/m®

Definitions:
ACFM Actual cubic feet per minute
C Concentration
F Degrees Fahrenheit
ft Feet
ft® Cubic feet
fpm Feet per minute
g Gram(s)
in. Hg Vacuum influence measured in inches of mercury
Ib Pound(s)
M Mass extraction rate (in pounds per day)
m® Cubic meter
min Minute(s)
Pabs Atmospheric pressure at sea level (1 atm = 29.92 in. Hg)
Py Gauge pressure (negative if vacuum)
ppmv Parts per million in volume
SCFM Standard cubic feet per minute (at 25 degrees Celcius)
TCE Trichloroethene
T Temperature (in Fahrenheit)
ug Microgram(s)
ug/m3 Microgram(s) per cubic meter
Tables 6 and 7-Summary of Pilot Test Data_091914 .xIsx ARCADIS
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Table 7

ARCADIS Soil Vapor Extraction Pilot Study Extracted Vapor Results
Vapor Intrusion Mitigation System Work Plan

Former Spectra-Physics Facility Building 2

1245 Terra Bella Avenue, Mountain View, California

. cis-1,2-

Location Date TCE 1,1-DCE 1,1-DCA | 1,1,1-TCA DCE Tetrahydrofuran | Freon 113
Units mm/ddlyy | pg/m® pg/m?® pg/m?® pg/m?® pg/m?® pg/m?® pg/m?®
SVE-1 7/29/2014 13,000 82 <41 110 550 160 240
SVE-2 7/29/2014 5,200 42 17 99 170 92 130

Notes:

1) Extracted vapor samples analyzed using EPA Method TO-15 GC/MS Full Scan but were not detected
above the laboratory reporting limit. Refer to the analytical lab report in Attachment B for the complete list of
constituents analyzed.

2) Bold font indicates a detection at or above the laboratory reporting limit.

3) Samples collected during active extraction of the soil vapor extraction pilot study well points.

Definitions:

1,1-DCA 1,1-Dichloroethane

1,1-DCE 1,1-Dichloroethene

1,1,1-TCA 1,1,1-Trichloroethane

cis-1,2-DCE  cis-1,2-Dichloroethene

TCE Trichloroethene

ug/m3 Micrograms per cubic meter

<41 Not detected at or above the laboratory reporting limit of 41 ug/m?®

Tables 6 and 7-Summary of Pilot Test Data_091714.xIsx ARCADIS Page 1 of 1
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MINUTES; GC/MS INTAKE FROM FLUX CHAMBER

GAS CHROMATOGRAPH / MASS SPECTROMETER

NOTE:

1. ALL FEATURES AND LOCATIONS ARE APPROXIMATE.
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NOTES:
1.  ALL FEATURES AND LOCATIONS ARE APPROXIMATE.
2. ALL WATER LINES ARE ABOVE GRADE AND ARE NOT SHOWN.
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Appendix A

SVE and SSD Pilot Study Data



Table A-1 - Pilot Test Data - SVE-1 Shading Key:
July 29-30, 2014 0-10" | 11-20" | 21-30"

Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California

. Pre-Dilution Influent Dilution Effluent Monitoring Well Vacuum (in. WC)
Applied — =
Time  |Vacuum Dilution Flow Pre-Carbon Carbon
(in. Hg) Flow Temp [Concentration Rate Velocity Flow Temp Temp Concentration] VMP-3 [ SSMP-3 | SSMP-2 SSD-1 VMP-2 VMP-1 VMP-4
s (acfm) (F) (ppm) (acfm) or % (fpm) (acfm) (F) (F) (ppm) (13.5") (13.5") (14.0") (13.0") (16.3") (26.7") (26.5")
14:15 4.06 51 71 8.2 10 --- --—- 107 95 0.0 0.90 0.48 0.61 0.67 0.59 0.33
Step 1 14:35 3.97 55 71 10.2 10 - - 102 95 0.0 0.90 0.50 0.55 0.68 0.60 0.33
15:00 3.97 57 72 7.1 10 -—- --—- 105 94 0.0 0.93 0.51 0.61 0.70 0.62 0.34
Step 2 15:30 5.95 74 77 8.2 5 - --- 108 100 0.0 1.32 0.74 0.34 0.98 0.84 0.51
16:00 5.70 79 71 8.1 5 -—- --- 105 100 0.0 1.37 0.77 0.38 1.01 0.91 0.51
Step 3 16:10 --- Closed dilution completely to increase vacuum; no increases seen. Stop test at 16:15.
Definitions:
in. Hg inches of mercury
in. WC inches of water column
acfm actual cubic feet per minute
F degrees Fahrenheit
ppm parts per million
% percent
fpm feet per minute

feet
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Table A-2 - Pilot Test Data - SVE-2

Shading Key:

July 29-30, 2014 0-10" | 11-20" |
Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California
Applied Pre-Dilution Influent Dilution Effluent Monitoring Well Vaccuum (in. WC)
Time V:E(?uum Dilution Flow Pre-Carbon Carbon
(in. Hg) Flow Temp [Concentration Rate Velocity Flow Temp Temp Concentration] VMP-5 | SSMP-1 VMP-4 SSD-1 VMP-1 VMP-2 SSMP-2
s (acfm) (F) (ppm) (acfm) or % (fpm) (acfm) (F) (F) (ppm) (21.4") (15.0") (6.0 (18.5") (29.9") (28.9) (19.4)
9:50 1.97 38 78 4.6 20 -—- --—- - -—- --- 0.05 0.06 0.42 0.07 0.05 0.04 m
Step 1 10:20 1.91 40 74 5.7 20 - - 105 94 0.0 0.08 0.08 0.41 0.07 0.04 0.04
10:50 1.91 40 75 4.3 20 -—- -—- 95 89 0.0 0.08 0.10 0.43 0.08 0.06 0.05 m
Step 2 11:10 4.01 38 75 3.9 10 - - 102 90 0.0 0.14 0.17 0.78 0.15 0.09 0.09
11:50 3.79 39 72 4.5 10 --—- --- 110 98 0.0 0.15 0.17 0.81 0.15 0.10 0.10
Step 3 12:10 5.91 54 71 3.9 5 -—- -—- 115 95 0.0 0.21 0.25 1.23 0.24 0.15 0.15
12:50 5.74 49 71 4 5 -—- --—- 110 95 0.0 0.24 0.27 1.33 0.26 0.17 0.18
Step 4 13:00 8.74 .Started pulling water at 8 inches Hg. Backed down to 7.0 inches Hg and still pulled water. Stop test at 13:05.
Definitions:
in. Hg inches of mercury
in. WC inches of water column
acfm actual cubic feet per minute
F degrees Fahrenheit
ppm parts per million
% percent
fpm feet per minute
' feet
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Table A-3 - Pilot Test Data - SVE-1 and SVE-2 Shading Key (from closest SVE well):
July 29-30, 2014 0-10" | 11-20° | 21-30

Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California

, SVE-1 Pre-Dilution Influent SVE-2 Pre-Dilution Influent Dilution Effluent Monitoring Well Vaccuum (in. WC
Applied — =
Time  |vacuum Dilution Flow Pre-Carbon Carbon
(in. Hg) Flow Temp | Concentration Flow Temp | Concentration Rate Velocity Flow Temp Temp Concentration] VMP-3 | SSMP-3 | SSMP-2 SSD-1 VMP-2 VMP-1 VMP-4 VMP-5
] (acfm) (F) (ppm) (acfm) (F) (ppm) (acfm) or % | (fpm) (acfm) (F) (F) (ppm) (&) () () () () () (=) ()
16:40 4.14 82 71 3.5 32 72 2.7 0 - - 105 90 0.0 1.17 0.67 0.82 1.08 0.92 0.60 1.56 0.27
Step 1 17:10 4.20 81 71 4.7 38 71 3.1 0 - - 102 91 0.0 1.18 0.66 0.87 1.08 0.90 0.56 1.49 0.27
17:15 - Stop test at 17:15.
Definitions:
SVE soil vapor extraction
in. Hg inches of mercury
in. WC inches of water column
acfm actual cubic feet per minute
F degrees Fahrenheit
ppm parts per million
% percent
fpm feet per minute
! feet
Appendix A - Spectra Pilot Test Data_07302014.xlIsx ARCADIS
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Table A-4 - Pilot Test Data - SSD-1

Shading Key:
| 21-30

July 29-30, 2014 0-10" | 11-20'
Former Spectra-Physics Facility
1245 Terra Bella Avenue, Mountain View, California
Applied Pre-Dilution Influent Dilution Effluent Monitoring Well Vaccuum (in. WC)
Time Vapc?uum Dilution Flow Pre-Carbon Carbon
(in. Hg) Flow Temp | Concentration Rate Velocity Flow Temp Temp Concentration SSMP-2 | SSMP-3
' (acfm) (F) (ppm) (acfm) or % (fpm) (acfm) (F) (F) (ppm) (6.2") (26.5")
Step 1 7:50 3.98 64 71 2.3 10 --- --- --- 0.0 0.24 0.05
8:20 4.02 63 72 3.1 10 --- 101 97 0.0 0.25 0.06
Step 2 8:40 6.3 75 72 2.5 5 --- 102 98 0.0 0.38 0.07
9:10 6.28 76 72 3.4 5 --- 105 100 0.0 0.48 0.09
9:20 10.98 98 72 3 0 --- 106 100 0.0 -—-
Step 3 9:40 10.40 121 72 3.1 0 105 101 0.0 0.86 0.15
9:45 - Stop test at 9:45.
Definitions:
in. Hg inches of mercury
in. WC inches of water column
acfm actual cubic feet per minute
F degrees Fahrenheit
ppm parts per million
% percent
fpm feet per minute
' feet
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Table A-5 - Pilot Test Data - SSD-2

July 29-30, 2014

Former Spectra-Physics Facility

1245 Terra Bella Avenue, Mountain View, California

Shading Ke

0-10'

11-20'

[ 2730

|

. Pre-Dilution Influent Dilution Effluent Monitoring Well Vaccuum (in. WC)
Applied | Wellhead —
Time |vacuum| vacuum Dilution Flow Pre-Carbon Carbon
(in. Hg) | (in. Hg) Flow Temp | Concentration Rate Velocity Flow Temp Temp Concentration SSMP-7 | SSMP-9 | SSMP-10
' ' (acfm) (F) (ppm) (acfm) or % (fpm) (acfm) (F) (F) (ppm) (24.0" (20.0") (15.0"
11:15 6.25 6.00 83 73 0.1 5 -—- 107 104 0.0 0.00 --- -—-
Step 1 1145 | 627 | 6.00 102 73 0.0 5 107 105 0.0 0.00 0.00 0.05
12:00 6.07 6.00 110 73 0.0 5 -—- 108 106 0.0 0.00 0.00 0.10
Step 2 12:45 8.20 8.00 127 73 0.0 3 --- 109 108 0.0 0.00 0.00 0.11

12:50 - Stop test at 12:50.

Notes:

Hissing observed at wellhead; likely poor seal.

Definitions:

in. Hg inches of mercury

in. WC inches of water column

acfm actual cubic feet per minute

F degrees Fahrenheit

ppm parts per million

% percent

fpm feet per minute

' feet
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Table A-6 - Pilot Test Data - SSD-3 Shading Key:

July 29-30, 2014 0-100 | 11-200 | 21-30 d
Former Spectra-Physics Facility

1245 Terra Bella Avenue, Mountain View, California

Applied Pre-Dilution Influent Dilution Effluent Monitoring_; Well Vaccuum (in. WC)
Time Vapcf)uum Dilution Flow Pre-Carbon Carbon
(in. Hg) Flow Temp Concentration Rate Velocity Flow Temp Temp Concentration SSMP-4 Sewer SSMP-6 | SSMP-7
’ (acfm) (F) (ppm) (acfm) or % (fpm) (acfm) (F) (F) (ppm) (19.3") (7.2") (22.2") (20"
Step 1 10:10 6.17 51 73 0.8 10 --- 106 101 0.0 0.06 0.15 0.05 0.00
10:25 6.1 56 73 0.7 10 -—- 106 101 0.0 0.10 0.21 0.03 0.00
Step 2 10:50 8.01 107 73 0.6 7 --- 106 103 0.0 0.17 0.35 0.12 0
11:00 - Stop test at 11:00.
Notes:

Hissing observed at wellhead; likely poor seal.

Definitions:

in. Hg inches of mercury

in. WC inches of water column
acfm actual cubic feet per minute
F degrees Fahrenheit

ppm parts per million

% percent

fpm feet per minute

' feet
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<% eurofins

Air Toxics

8/15/2014

Ms. Erica Kalve
Arcadis U.S., Inc.
2000 Powell st

7th floor

Emeryville CA 94608

Project Name: Spectra : 1245 Terra Bella
Project #: EM001727.0073
Workorder #: 1408029

Dear Ms. Erica Kalve

The following report includes the data for the above referenced project for sample(s)
received on 8/1/2014 at Air Toxics Ltd.

The data and associated QC analyzed by TO-15 are compliant with the project
requirements or laboratory criteria with the exception of the deviations noted in the
attached case narrative.

Thank you for choosing Air Toxics Ltd. for your air analysis needs. Air Toxics Ltd. is
committed to providing accurate data of the highest quality. Please feel free to contact

the Project Manager: Kyle Vagadori at 916-985-1000 if you have any questions regarding
the data in this report.

Regards,

Kyle Vagadori

Project Manager

Eurcfins Air Toxics, Inc. 180 Blue Ravine Road, Suite B T | 916-985-1000
Folsom, CA 95630 F | 91&-985-1020
wWwWiLalrtoxics. cor
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<% eurofins

Air Toxics
WORK ORDER #: 1408029

Work Order Summary

CLIENT: Ms. EricaKalve BILL TO:  Accounts Payable

ArcadisU.S,, Inc. ArcadisU.S,, Inc.

2000 Powell St 630 Plaza Drive

7th floor Suite 600

Emeryville, CA 94608 Highlands Ranch, CO 80129
PHONE: 510-652-4500 P.O.# EMO001727.0073
FAX: 510-652-2246 PROJECT # EMO001727.0073 Spectra: 1245 Terra
DATE RECEIVED: 08/01/2014 CONTACT: E?/IllgVagadori
DATE COMPLETED: 08/14/2014

RECEIPT FINAL

ERACTION # NAME TEST VAC./PRES. PRESSURE
01A SVE-1 TO-15 0.0"Hg 15 psi
02A SVE-2 TO-15 0.0"Hg 15 psi
03A Lab Blank TO-15 NA NA
04A ccv TO-15 NA NA
05A LCS TO-15 NA NA
05AA LCSD TO-15 NA NA

Technical Director

08/14/14

CERTIFIED BY: DATE:

Certification numbers: AZ Licensure AZ0775, NJNELAP - CA016, NY NELAP - 11291,
TX NELAP - T104704434-13-6, UT NELAP CA009332014-5, VA NELAP - 460197, WA NELAP - C935
Name of Accrediting Agency: NELAP/ORELAP (Oregon Environmental Laboratory Accreditation Program)
Accreditation number; CA300005, Effective date: 10/18/2013, Expiration date: 10/17/2014.
Eurofins Air Toxics Inc.. certifies that the test results contained in this report meet all requirements of the NELAC standards

This report shall not be reproduced, except in full, without the written approval of Eurofins Air Toxics, Inc.
180 BLUE RAVINE ROAD, SUITE B FOLSOM, CA - 9565
(916) 985-1000 . (800) 985-5955 . FAX (916) 985-1020
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<% eurofins

Air Toxics

LABORATORY NARRATIVE
EPA Method TO-15
ArcadisU.S,, Inc.
Workorder# 1408029

Two 1 Liter Summa Canister samples were received on August 01, 2014. The laboratory performed
analysisvia EPA Method TO-15 using GC/MS in the full scan mode.

This workorder was independently validated prior to submittal using 'USEPA National Functiona
Guidelines as generally applied to the analysis of volatile organic compoundsin air. A rules-based, logic
driven, independent validation engine was employed to assess completeness, evaluate pass/fail of relevant
project quality control requirements and verification of all quantified amounts.

Receiving Notes

There were no receiving discrepancies.

Analytical Notes

Dilution was performed on samples SVE - 1 and SVE - 2 due to the presence of high level target species.

Definition of Data Qualifying Flags

Eight qualifiers may have been used on the data analysis sheets and indicates as follows:

B - Compound present in laboratory blank greater than reporting limit (background subtraction not
performed).

J- Estimated value.

E - Exceeds instrument calibration range.

S - Saturated peak.

Q - Exceeds quality control limits.

U - Compound analyzed for but not detected above the reporting limit, LOD, or MDL value. See
data page for project specific U-flag definition.

UJ Non-detected compound associated with low biasin the CCV

N - Theidentification is based on presumptive evidence.

File extensions may have been used on the data analysis sheets and indicates
asfollows:

a-File was requantified

b-File was quantified by a second column and detector

r1-File was requantified for the purpose of reissue
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Air Toxics

Summary of Detected Compounds

EPA METHOD TO-15 GC/MSFULL SCAN

Client SampleID: SVE -1
Lab ID#: 1408029-01A

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 113 10 32 77 240
1,1-Dichloroethene 10 21 40 82
cis-1,2-Dichloroethene 10 140 40 550
Tetrahydrofuran 10 54 30 160
1,1,1-Trichloroethane 10 19 55 110
Trichloroethene 10 2500 54 13000
Client SampleID: SVE - 2
Lab | D#: 1408029-02A

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 113 4.0 17 31 130
1,1-Dichloroethene 4.0 10 16 42
1,1-Dichloroethane 4.0 4.2 16 17
cis-1,2-Dichloroethene 4.0 44 16 170
Tetrahydrofuran 4.0 31 12 92
1,1,1-Trichloroethane 4.0 18 22 99
Trichloroethene 4.0 980 22 5200
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<% eurofins
Air Toxics
Client SampleID: SVE -1

Lab I D#: 1408029-01A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080608 Date of Collection: 7/29/14 4:05:00 PM
Dil. Factor: 20.2 Date of Analysis: 8/6/14 10:44 AM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 12 10 Not Detected 50 Not Detected
Freon 114 10 Not Detected 71 Not Detected
Chloromethane 100 Not Detected 210 Not Detected
Vinyl Chloride 10 Not Detected 26 Not Detected
1,3-Butadiene 10 Not Detected 22 Not Detected
Bromomethane 100 Not Detected 390 Not Detected
Chloroethane 40 Not Detected 110 Not Detected
Freon 11 10 Not Detected 57 Not Detected
Ethanol 40 Not Detected 76 Not Detected
Freon 113 10 32 77 240
1,1-Dichloroethene 10 21 40 82
Acetone 100 Not Detected 240 Not Detected
2-Propanol 40 Not Detected 99 Not Detected
Carbon Disulfide 40 Not Detected 120 Not Detected
3-Chloropropene 40 Not Detected 130 Not Detected
Methylene Chloride 100 Not Detected 350 Not Detected
Methyl tert-butyl ether 10 Not Detected 36 Not Detected
trans-1,2-Dichloroethene 10 Not Detected 40 Not Detected
Hexane 10 Not Detected 36 Not Detected
1,1-Dichloroethane 10 Not Detected 41 Not Detected
2-Butanone (Methyl Ethyl Ketone) 40 Not Detected 120 Not Detected
cis-1,2-Dichloroethene 10 140 40 550
Tetrahydrofuran 10 54 30 160
Chloroform 10 Not Detected 49 Not Detected
1,1,1-Trichloroethane 10 19 55 110
Cyclohexane 10 Not Detected 35 Not Detected
Carbon Tetrachloride 10 Not Detected 64 Not Detected
2,2,4-Trimethylpentane 10 Not Detected 47 Not Detected
Benzene 10 Not Detected 32 Not Detected
1,2-Dichloroethane 10 Not Detected 41 Not Detected
Heptane 10 Not Detected 41 Not Detected
Trichloroethene 10 2500 54 13000
1,2-Dichloropropane 10 Not Detected a7 Not Detected
1,4-Dioxane 40 Not Detected 140 Not Detected
Bromodichloromethane 10 Not Detected 68 Not Detected
cis-1,3-Dichloropropene 10 Not Detected 46 Not Detected
4-Methyl-2-pentanone 10 Not Detected 41 Not Detected
Toluene 10 Not Detected 38 Not Detected
trans-1,3-Dichloropropene 10 Not Detected 46 Not Detected
1,1,2-Trichloroethane 10 Not Detected 55 Not Detected
Tetrachloroethene 10 Not Detected 68 Not Detected
2-Hexanone 40 Not Detected 160 Not Detected
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<% eurofins
Air Toxics
Client SampleID: SVE -1

Lab I D#: 1408029-01A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080608 Date of Collection: 7/29/14 4:05:00 PM
Dil. Factor: 20.2 Date of Analysis: 8/6/14 10:44 AM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Dibromochloromethane 10 Not Detected 86 Not Detected
1,2-Dibromoethane (EDB) 10 Not Detected 78 Not Detected
Chlorobenzene 10 Not Detected 46 Not Detected
Ethyl Benzene 10 Not Detected 44 Not Detected
m,p-Xylene 10 Not Detected 44 Not Detected
0-Xylene 10 Not Detected 44 Not Detected
Styrene 10 Not Detected 43 Not Detected
Bromoform 10 Not Detected 100 Not Detected
Cumene 10 Not Detected 50 Not Detected
1,1,2,2-Tetrachloroethane 10 Not Detected 69 Not Detected
Propylbenzene 10 Not Detected 50 Not Detected
4-Ethyltoluene 10 Not Detected 50 Not Detected
1,3,5-Trimethylbenzene 10 Not Detected 50 Not Detected
1,2,4-Trimethylbenzene 10 Not Detected 50 Not Detected
1,3-Dichlorobenzene 10 Not Detected 61 Not Detected
1,4-Dichlorobenzene 10 Not Detected 61 Not Detected
alpha-Chlorotoluene 10 Not Detected 52 Not Detected
1,2-Dichlorobenzene 10 Not Detected 61 Not Detected
1,2,4-Trichlorobenzene 40 Not Detected 300 Not Detected
Hexachlorobutadiene 40 Not Detected 430 Not Detected

Container Type: 1 Liter Summa Canister

Method
Surrogates %Recovery Limits
Toluene-d8 98 70-130
1,2-Dichloroethane-d4 93 70-130
4-Bromofluorobenzene 97 70-130
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<% eurofins

Air Toxics

EPA METHOD TO-15 GC/MSFULL SCAN

Client SampleID: SVE -2
Lab ID#: 1408029-02A

File Name: 17080611 Date of Collection: 7/29/14 5:15:00 PM
Dil. Factor: 8.08 Date of Analysis: 8/6/14 12:14 PM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 12 4.0 Not Detected 20 Not Detected
Freon 114 4.0 Not Detected 28 Not Detected
Chloromethane 40 Not Detected 83 Not Detected
Vinyl Chloride 4.0 Not Detected 10 Not Detected
1,3-Butadiene 4.0 Not Detected 8.9 Not Detected
Bromomethane 40 Not Detected 160 Not Detected
Chloroethane 16 Not Detected 43 Not Detected
Freon 11 4.0 Not Detected 23 Not Detected
Ethanol 16 Not Detected 30 Not Detected
Freon 113 4.0 17 31 130
1,1-Dichloroethene 4.0 10 16 42
Acetone 40 Not Detected 96 Not Detected
2-Propanol 16 Not Detected 40 Not Detected
Carbon Disulfide 16 Not Detected 50 Not Detected
3-Chloropropene 16 Not Detected 50 Not Detected
Methylene Chloride 40 Not Detected 140 Not Detected
Methyl tert-butyl ether 4.0 Not Detected 14 Not Detected
trans-1,2-Dichloroethene 4.0 Not Detected 16 Not Detected
Hexane 4.0 Not Detected 14 Not Detected
1,1-Dichloroethane 4.0 4.2 16 17
2-Butanone (Methyl Ethyl Ketone) 16 Not Detected 48 Not Detected
cis-1,2-Dichloroethene 4.0 44 16 170
Tetrahydrofuran 4.0 31 12 92
Chloroform 4.0 Not Detected 20 Not Detected
1,1,1-Trichloroethane 4.0 18 22 99
Cyclohexane 4.0 Not Detected 14 Not Detected
Carbon Tetrachloride 4.0 Not Detected 25 Not Detected
2,2,4-Trimethylpentane 4.0 Not Detected 19 Not Detected
Benzene 4.0 Not Detected 13 Not Detected
1,2-Dichloroethane 4.0 Not Detected 16 Not Detected
Heptane 4.0 Not Detected 16 Not Detected
Trichloroethene 4.0 980 22 5200
1,2-Dichloropropane 4.0 Not Detected 19 Not Detected
1,4-Dioxane 16 Not Detected 58 Not Detected
Bromodichloromethane 4.0 Not Detected 27 Not Detected
cis-1,3-Dichloropropene 4.0 Not Detected 18 Not Detected
4-Methyl-2-pentanone 4.0 Not Detected 16 Not Detected
Toluene 4.0 Not Detected 15 Not Detected
trans-1,3-Dichloropropene 4.0 Not Detected 18 Not Detected
1,1,2-Trichloroethane 4.0 Not Detected 22 Not Detected
Tetrachloroethene 4.0 Not Detected 27 Not Detected
2-Hexanone 16 Not Detected 66 Not Detected

Page 7 of 16




<% eurofins
Air Toxics
Client SampleID: SVE -2

Lab I D#: 1408029-02A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080611 Date of Collection: 7/29/14 5:15:00 PM
Dil. Factor: 8.08 Date of Analysis: 8/6/14 12:14 PM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Dibromochloromethane 4.0 Not Detected 34 Not Detected
1,2-Dibromoethane (EDB) 4.0 Not Detected 31 Not Detected
Chlorobenzene 4.0 Not Detected 18 Not Detected
Ethyl Benzene 4.0 Not Detected 18 Not Detected
m,p-Xylene 4.0 Not Detected 18 Not Detected
0-Xylene 4.0 Not Detected 18 Not Detected
Styrene 4.0 Not Detected 17 Not Detected
Bromoform 4.0 Not Detected 42 Not Detected
Cumene 4.0 Not Detected 20 Not Detected
1,1,2,2-Tetrachloroethane 4.0 Not Detected 28 Not Detected
Propylbenzene 4.0 Not Detected 20 Not Detected
4-Ethyltoluene 4.0 Not Detected 20 Not Detected
1,3,5-Trimethylbenzene 4.0 Not Detected 20 Not Detected
1,2,4-Trimethylbenzene 4.0 Not Detected 20 Not Detected
1,3-Dichlorobenzene 4.0 Not Detected 24 Not Detected
1,4-Dichlorobenzene 4.0 Not Detected 24 Not Detected
alpha-Chlorotoluene 4.0 Not Detected 21 Not Detected
1,2-Dichlorobenzene 4.0 Not Detected 24 Not Detected
1,2,4-Trichlorobenzene 16 Not Detected 120 Not Detected
Hexachlorobutadiene 16 Not Detected 170 Not Detected

Container Type: 1 Liter Summa Canister

Method
Surrogates %Recovery Limits
Toluene-d8 97 70-130
1,2-Dichloroethane-d4 94 70-130
4-Bromofluorobenzene 96 70-130

Page 8 of 16



<% eurofins

Air Toxics

Client SampleID: Lab Blank
Lab ID#: 1408029-03A

EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080606 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 09:33 AM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Freon 12 0.50 Not Detected 2.5 Not Detected
Freon 114 0.50 Not Detected 3.5 Not Detected
Chloromethane 5.0 Not Detected 10 Not Detected
Vinyl Chloride 0.50 Not Detected 1.3 Not Detected
1,3-Butadiene 0.50 Not Detected 1.1 Not Detected
Bromomethane 5.0 Not Detected 19 Not Detected
Chloroethane 2.0 Not Detected 5.3 Not Detected
Freon 11 0.50 Not Detected 2.8 Not Detected
Ethanol 2.0 Not Detected 3.8 Not Detected
Freon 113 0.50 Not Detected 3.8 Not Detected
1,1-Dichloroethene 0.50 Not Detected 2.0 Not Detected
Acetone 5.0 Not Detected 12 Not Detected
2-Propanol 2.0 Not Detected 4.9 Not Detected
Carbon Disulfide 2.0 Not Detected 6.2 Not Detected
3-Chloropropene 2.0 Not Detected 6.3 Not Detected
Methylene Chloride 5.0 Not Detected 17 Not Detected
Methyl tert-butyl ether 0.50 Not Detected 1.8 Not Detected
trans-1,2-Dichloroethene 0.50 Not Detected 2.0 Not Detected
Hexane 0.50 Not Detected 1.8 Not Detected
1,1-Dichloroethane 0.50 Not Detected 2.0 Not Detected
2-Butanone (Methyl Ethyl Ketone) 2.0 Not Detected 5.9 Not Detected
cis-1,2-Dichloroethene 0.50 Not Detected 2.0 Not Detected
Tetrahydrofuran 0.50 Not Detected 15 Not Detected
Chloroform 0.50 Not Detected 24 Not Detected
1,1,1-Trichloroethane 0.50 Not Detected 2.7 Not Detected
Cyclohexane 0.50 Not Detected 1.7 Not Detected
Carbon Tetrachloride 0.50 Not Detected 3.1 Not Detected
2,2,4-Trimethylpentane 0.50 Not Detected 2.3 Not Detected
Benzene 0.50 Not Detected 1.6 Not Detected
1,2-Dichloroethane 0.50 Not Detected 2.0 Not Detected
Heptane 0.50 Not Detected 2.0 Not Detected
Trichloroethene 0.50 Not Detected 2.7 Not Detected
1,2-Dichloropropane 0.50 Not Detected 23 Not Detected
1,4-Dioxane 2.0 Not Detected 7.2 Not Detected
Bromodichloromethane 0.50 Not Detected 34 Not Detected
cis-1,3-Dichloropropene 0.50 Not Detected 2.3 Not Detected
4-Methyl-2-pentanone 0.50 Not Detected 2.0 Not Detected
Toluene 0.50 Not Detected 1.9 Not Detected
trans-1,3-Dichloropropene 0.50 Not Detected 2.3 Not Detected
1,1,2-Trichloroethane 0.50 Not Detected 2.7 Not Detected
Tetrachloroethene 0.50 Not Detected 34 Not Detected
2-Hexanone 2.0 Not Detected 8.2 Not Detected
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<% eurofins
Air Toxics
Client SampleID: Lab Blank

Lab I D#: 1408029-03A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080606 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 09:33 AM

Rpt. Limit Amount Rpt. Limit Amount
Compound (ppbv) (ppbv) (ug/m3) (ug/m3)
Dibromochloromethane 0.50 Not Detected 4.2 Not Detected
1,2-Dibromoethane (EDB) 0.50 Not Detected 3.8 Not Detected
Chlorobenzene 0.50 Not Detected 2.3 Not Detected
Ethyl Benzene 0.50 Not Detected 2.2 Not Detected
m,p-Xylene 0.50 Not Detected 2.2 Not Detected
0-Xylene 0.50 Not Detected 2.2 Not Detected
Styrene 0.50 Not Detected 21 Not Detected
Bromoform 0.50 Not Detected 5.2 Not Detected
Cumene 0.50 Not Detected 2.4 Not Detected
1,1,2,2-Tetrachloroethane 0.50 Not Detected 3.4 Not Detected
Propylbenzene 0.50 Not Detected 2.4 Not Detected
4-Ethyltoluene 0.50 Not Detected 2.4 Not Detected
1,3,5-Trimethylbenzene 0.50 Not Detected 2.4 Not Detected
1,2,4-Trimethylbenzene 0.50 Not Detected 2.4 Not Detected
1,3-Dichlorobenzene 0.50 Not Detected 3.0 Not Detected
1,4-Dichlorobenzene 0.50 Not Detected 3.0 Not Detected
alpha-Chlorotoluene 0.50 Not Detected 2.6 Not Detected
1,2-Dichlorobenzene 0.50 Not Detected 3.0 Not Detected
1,2,4-Trichlorobenzene 2.0 Not Detected 15 Not Detected
Hexachlorobutadiene 2.0 Not Detected 21 Not Detected

Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 95 70-130
1,2-Dichloroethane-d4 92 70-130
4-Bromofluorobenzene 97 70-130
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<% eurofins
Air Toxics
Client SampleID: CCV

Lab I D#: 1408029-04A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080602 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 07:12 AM
Compound %Recovery
Freon 12 100
Freon 114 99
Chloromethane 90
Vinyl Chloride 84
1,3-Butadiene 84
Bromomethane 93
Chloroethane 86
Freon 11 103
Ethanol 78
Freon 113 99
1,1-Dichloroethene 96
Acetone 94
2-Propanol 90
Carbon Disulfide 94
3-Chloropropene 93
Methylene Chloride 86
Methyl tert-butyl ether 100
trans-1,2-Dichloroethene 97
Hexane 93
1,1-Dichloroethane 92
2-Butanone (Methyl Ethyl Ketone) 93
cis-1,2-Dichloroethene 99
Tetrahydrofuran 89
Chloroform 99
1,1,1-Trichloroethane 102
Cyclohexane 100
Carbon Tetrachloride 102
2,2,4-Trimethylpentane 93
Benzene 94
1,2-Dichloroethane 929
Heptane 101
Trichloroethene 88
1,2-Dichloropropane 90
1,4-Dioxane 97
Bromodichloromethane 98
cis-1,3-Dichloropropene 94
4-Methyl-2-pentanone 94
Toluene 98
trans-1,3-Dichloropropene 104
1,1,2-Trichloroethane 100
Tetrachloroethene 107
2-Hexanone 99
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<% eurofins
Air Toxics
Client SampleID: CCV

Lab I D#: 1408029-04A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080602 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 07:12 AM
Compound %Recovery
Dibromochloromethane 106
1,2-Dibromoethane (EDB) 105
Chlorobenzene 100
Ethyl Benzene 109
m,p-Xylene 111
0-Xylene 108
Styrene 113
Bromoform 111
Cumene 114
1,1,2,2-Tetrachloroethane 105
Propylbenzene 107
4-Ethyltoluene 114
1,3,5-Trimethylbenzene 114
1,2,4-Trimethylbenzene 114
1,3-Dichlorobenzene 110
1,4-Dichlorobenzene 112
alpha-Chlorotoluene 111
1,2-Dichlorobenzene 111
1,2,4-Trichlorobenzene 112
Hexachlorobutadiene 113

Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 98 70-130
1,2-Dichloroethane-d4 103 70-130
4-Bromofluorobenzene 108 70-130
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<% eurofins
Air Toxics
Client SampleID: LCS

Lab I D#: 1408029-05A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080603 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 07:34 AM
Method
Compound %Recovery Limits
Freon 12 98 70-130
Freon 114 98 70-130
Chloromethane 83 70-130
Vinyl Chloride 83 70-130
1,3-Butadiene 80 70-130
Bromomethane 92 70-130
Chloroethane 85 70-130
Freon 11 99 70-130
Ethanol 87 70-130
Freon 113 108 70-130
1,1-Dichloroethene 109 70-130
Acetone 90 70-130
2-Propanol 92 70-130
Carbon Disulfide 86 70-130
3-Chloropropene 95 70-130
Methylene Chloride 92 70-130
Methyl tert-butyl ether 96 70-130
trans-1,2-Dichloroethene 81 70-130
Hexane 90 70-130
1,1-Dichloroethane 90 70-130
2-Butanone (Methyl Ethyl Ketone) 91 70-130
cis-1,2-Dichloroethene 106 70-130
Tetrahydrofuran 85 70-130
Chloroform 95 70-130
1,1,1-Trichloroethane 98 70-130
Cyclohexane 98 70-130
Carbon Tetrachloride 100 70-130
2,2,4-Trimethylpentane 92 70-130
Benzene 90 70-130
1,2-Dichloroethane 95 70-130
Heptane 99 70-130
Trichloroethene 86 70-130
1,2-Dichloropropane 87 70-130
1,4-Dioxane 101 70-130
Bromodichloromethane 97 70-130
cis-1,3-Dichloropropene 94 70-130
4-Methyl-2-pentanone 93 70-130
Toluene 94 70-130
trans-1,3-Dichloropropene 93 70-130
1,1,2-Trichloroethane 95 70-130
Tetrachloroethene 102 70-130
2-Hexanone 100 70-130
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<% eurofins
Air Toxics
Client SampleID: LCS

Lab I D#: 1408029-05A
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080603 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 07:34 AM

Method
Compound %Recovery Limits
Dibromochloromethane 105 70-130
1,2-Dibromoethane (EDB) 98 70-130
Chlorobenzene 94 70-130
Ethyl Benzene 103 70-130
m,p-Xylene 105 70-130
0-Xylene 102 70-130
Styrene 112 70-130
Bromoform 109 70-130
Cumene 111 70-130
1,1,2,2-Tetrachloroethane 98 70-130
Propylbenzene 104 70-130
4-Ethyltoluene 113 70-130
1,3,5-Trimethylbenzene 110 70-130
1,2,4-Trimethylbenzene 110 70-130
1,3-Dichlorobenzene 103 70-130
1,4-Dichlorobenzene 105 70-130
alpha-Chlorotoluene 113 70-130
1,2-Dichlorobenzene 104 70-130
1,2,4-Trichlorobenzene 106 70-130
Hexachlorobutadiene 105 70-130
Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 100 70-130
1,2-Dichloroethane-d4 102 70-130
4-Bromofluorobenzene 106 70-130
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<% eurofins
Air Toxics
Client SampleID: LCSD

Lab I D#: 1408029-05AA
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080604 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 07:55 AM
Method
Compound %Recovery Limits
Freon 12 94 70-130
Freon 114 95 70-130
Chloromethane 84 70-130
Vinyl Chloride 84 70-130
1,3-Butadiene 80 70-130
Bromomethane 90 70-130
Chloroethane 83 70-130
Freon 11 97 70-130
Ethanol 82 70-130
Freon 113 105 70-130
1,1-Dichloroethene 106 70-130
Acetone 87 70-130
2-Propanol 91 70-130
Carbon Disulfide 84 70-130
3-Chloropropene 92 70-130
Methylene Chloride 90 70-130
Methyl tert-butyl ether 95 70-130
trans-1,2-Dichloroethene 82 70-130
Hexane 90 70-130
1,1-Dichloroethane 91 70-130
2-Butanone (Methyl Ethyl Ketone) 91 70-130
cis-1,2-Dichloroethene 107 70-130
Tetrahydrofuran 85 70-130
Chloroform 93 70-130
1,1,1-Trichloroethane 95 70-130
Cyclohexane 96 70-130
Carbon Tetrachloride 98 70-130
2,2,4-Trimethylpentane 92 70-130
Benzene 91 70-130
1,2-Dichloroethane 93 70-130
Heptane 96 70-130
Trichloroethene 86 70-130
1,2-Dichloropropane 85 70-130
1,4-Dioxane 100 70-130
Bromodichloromethane 97 70-130
cis-1,3-Dichloropropene 96 70-130
4-Methyl-2-pentanone 96 70-130
Toluene 92 70-130
trans-1,3-Dichloropropene 92 70-130
1,1,2-Trichloroethane 91 70-130
Tetrachloroethene 97 70-130
2-Hexanone 100 70-130
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<% eurofins
Air Toxics
Client SampleID: LCSD

Lab I D#: 1408029-05AA
EPA METHOD TO-15 GC/MSFULL SCAN

File Name: 17080604 Date of Collection: NA
Dil. Factor: 1.00 Date of Analysis: 8/6/14 07:55 AM

Method
Compound %Recovery Limits
Dibromochloromethane 100 70-130
1,2-Dibromoethane (EDB) 96 70-130
Chlorobenzene 93 70-130
Ethyl Benzene 100 70-130
m,p-Xylene 103 70-130
0-Xylene 99 70-130
Styrene 110 70-130
Bromoform 106 70-130
Cumene 108 70-130
1,1,2,2-Tetrachloroethane 95 70-130
Propylbenzene 101 70-130
4-Ethyltoluene 108 70-130
1,3,5-Trimethylbenzene 108 70-130
1,2,4-Trimethylbenzene 109 70-130
1,3-Dichlorobenzene 101 70-130
1,4-Dichlorobenzene 104 70-130
alpha-Chlorotoluene 110 70-130
1,2-Dichlorobenzene 104 70-130
1,2,4-Trichlorobenzene 111 70-130
Hexachlorobutadiene 109 70-130
Container Type: NA - Not Applicable

Method
Surrogates %Recovery Limits
Toluene-d8 101 70-130
1,2-Dichloroethane-d4 100 70-130
4-Bromofluorobenzene 105 70-130
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2 ARCADIS

Appendix C

SVE System Engineering Drawings
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CONDITIONS.
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2,500 PSI CONCRETE
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MIN 6" DEEP x 8" WIDE
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6" WIDE PLASTIC NATIVE SOIL
WARNING TAPE .ﬁ
10" MIN.
#14 TRACER WIRE S conTRoLLED
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SLIP TEE (TYP.)
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2" SAND PIPE BEDDING

SOIL VAPOR EXTRACTION VAULT AND

WELLHEAD DETAIL
NOT TO SCALE
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> w WELL DETAIL
O NOTES:
0 NOT TO SCALE
O
% 1. DRILLER WILL COMPLETE THE GROUT AND LEAVE THE WELL STICKING UP.
CORNERSTONE ENVIRONMENTAL (ARCADIS' SELECTED SYSTEM INSTALL
& CONTRACTOR) WILL CUT THE LINE, TIE IN THE CONVEYANCE, AND COMPLETE.
i
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<§E o 2. EXACT SIZE OF VAULT TO BE DETERMINED IN THE FIELD.
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) PREVENT DISPLACEMENT DURING BACKFILL. TRACER WIRE SHALL HAVE ONLY ONE TRACER LINE B. MAXIMUM W/CM = 0.45
8 PER TRENCH, AND SHALL BE CONNECTED WITH CONDUCTIVE LUGS (OR EQUIVALENT) AT TRENCH C. AGGREGATE: ASTM C33, SIZE 67
o JUNCTIONS. TRACER WIRE SHALL BE DAY-LIGHTED AT THE WELLHEAD AND ALL VAULTS TO D. CEMENT: ASTM C150, TYPE |
FACILITATE ENERGIZING BY UTILITY LOCATORS. E. SLAB FINISH: MATCH EXISTING
.. 2. MAINTAIN A MINIMUM OF TWO INCHES OF PIPE BEDDING BETWEEN CONVEYANCE PIPING AND THE 5. CONTROLLED DENSITY FILL SHALL BE A UNIFORM MIXTURE OF ASTM C33 FINE AGGREGATE, ASTM
@ TRENCH EXTENTS. ADDITIONALLY, A MINIMUM OF 2 INCHES OF PIPE BEDDING SHALL BE PLACED C150 TYPE | PORTLAND CEMENT,ASTM 3618 TYPE F FLY ASH, ADMIXTURES, AND WATER. DESIGN
o BETWEEN ADJACENT PIPES. MIX TO BE FLOWABLE WITH NO BLEED WATER. MAXIMUM COMPRESSIVE STRENGTH OF 150 PSI AT
< 56 DAYS. CURED MATERIAL SHALL BE EXCAVATABLE WITH A MAXIMUM DRY UNIT WEIGHT OF 110
=3 3. SVE CONVEYANCE PIPE SHALL BE SLOPED AT 1" PER 100' OR TO THE EXTENT PRACTICAL TO THE PCF.
X WELL OR COLLECTION POINT WITH MINIMAL DIPS OR LOW SPOTS, TO FACILITATE DRAINAGE OF
N ANY ENTRAINED WATER. 6. DESIGN PURSUANT TO ACI 318-08, SECTION 6.3.3 AND SECTION 6.3.5.2.
LIS
=
w o
=
4
< W
Professional Engineer's Name FORMER SPECTRA-PHYSICS FACILITY BUILDING, 1245 TERRA BELLA AVENUE, MOUNTAIN VIEW, CALIFORNIA ARCADIS Project No.
LUCAS GOLDSTEIN EM001217.0073.00005
SCALE(S) AS INDICATED Professional Engineer's No. Date
021115 SEPTEMBER 2014
1 9/26/14 DESIGN REVISIONS EM | LG | T — TRE N C H I N G D ETAI LS ‘ : _3
Project Mgr.
1| 82714 DRAFT DESIGN EM | LG ject Mg ARCADIS, U S., INC.
THIS BAR USE TO VERIFY — 5 CA 9/26/14 EK 100 SMITH RANCH ROAD
REPRESENTS ONE FIGURE No. Date Revisions y_| Ckd ARCADIS US. INC Suite 329
INCH ON THE REPRODUCTION THIS DRAWING IS THE PROPERTY OF THE ARCADIS ENTITY IDENTIFIED IN THE TITLE BLOCK Designed by Drawn by Checked by B ) SAN RAFAEL, CALIFORNIA
ORIGINAL DRAWING: SCALE AND MAY NOT BE REUSED OR ALTERED IN WHOLE OR IN PART WITHOUT THE ’
EXPRESS WRITTEN PERMISSION OF SAME. EM ASR LG CONSTRUCTION TEL. 415.491.4530




CITY: EMERYVILLE, CA DIV/GROUP: ENVCAD DB: A. REYES, J. HARRIS

PLOTTED: 9/23/2014 3:47 PM BY: HARRIS, JESSICA

PLOTSTYLETABLE: ----

LAYOUT: C-4 SAVED: 9/23/2014 3:45 PM ACADVER: 18.1S (LMS TECH) PAGESETUP: ----

C:\Users\jharris\Desktop\ENVCAD\RETURN-TO\EMERYVILLE, CA\EM001727\0073\00005\DWG\EM001727 C-4.dwg

PROJECTNAME: ----

IMAGES:

XREFS:

EMO001727 X00

(g TO VE-1

| (g TO VE-4

3 TOVE3 |

TO VE-2

——2" MIN.

4

<
4. 4

. < .

"~ 2"MIN.

T4 B

——

35

2" SCH 80 PVC 45° ELBOW

AFTER PERIMETER FOUNDATION
PENETRATION

PERIMETER FOUNDATION
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FLOOR SLAB

|

NOTE 6
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NOTE 7

|

RUBBER SPACER

2.375" O.D. NOMINAL
2" PVC PIPE

3" HORIZONTAL J
REINFORCEMENT

MINIMUM DISTANCE

BETWEEN OUTSIDE EDGE
OF DRILLED HOLES

|g————

8.5"

PERIMETER FOUNDATION PENETRATION DETAIL

|g————

8.5"

85" _|
MIN.

NOT TO SCALE

PLAN VIEW - PIPING LAYOUT BEFORE AND

NOTES:

1.

PIPE LENGTHS MUST BE CUSTOM FIT IN FIELD TO MEET
MINIMUM SPACE RECOMMENDATION REQUIREMENTS
AS SHOWN.

STEEL REINFORCEMENTS SHOULD BE LOCATED PRIOR
TO DRILLING AND AVOIDED DURING DRILLING TO
EXTENT POSSIBLE.

3" HOLES SHOULD BE DRILLED TO FIT 2" NOMINAL PVC
PIPE (2.375" O.D.).

FOLLOWING PIPE PLACEMENT, EACH END OF
PENETRATION (INTERIOR AND EXTERIOR) SHOULD BE
SEALED WITH LATEX FOAM SEALANT.

DESIGN PURSUANT TO ACI 318-11, SECTION 6.3.3 AND
SECTION 6.3.5.2.

THE TYPE OF PERIMETER FOUNDATION IS UNKNOWN.
AT THE LOCATION WHERE PIPES PENETRATE, AS
SHOWN, CONTRACTOR SHALL EXCAVATE ON THE
EXTERIOR TO THE BOTTOM OF THE PERIMETER
FOUNDATION. THE DEPTH OF THE FOUNDATION
RELATIVE TO THE TOP OF THE FLOOR SLAB AND THE
EXTERIOR PROFILE OF THE FOUNDATION SHALL BE
MEASURED. PHOTOS OF THE FOUNDATION SHALL BE
TAKEN. THE PHOTOS AND DIMENSIONS SHALL BE
PROVIDED TO THE ENGINEER. ALL WORK FOR THE
PENETRATION SHALL BE HALTED UNTIL THE ENGINEER
PROVIDES DETAILS FOR THE PENETRATIONS.

LOCATE PIPE PENETRATIONS AS DIRECTED BY THE
ENGINEER.
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ELECTRICAL SPECIFICATIONS:

GENERAL

1.
2.

10.

11.

12.

ALL ELECTRICAL EQUIPMENT SHALL BE U.L. LISTED AND LABELED.

ALL ELECTRICAL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE
NATIONAL ELECTRICAL CODE (NEC) AND LOCAL AND STATE CODES.

THE ELECTRICAL DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO
SHOW THE APPROXIMATE LOCATIONS OF OUTLETS, CONDUIT, JUNCTION
BOXES, EQUIPMENT, ETC. DIMENSIONS PRESENTED ON THE DRAWINGS
SHALL TAKE PRECEDENCE OVER SCALED DIMENSIONS AND ALL DIMENSIONS,
WHETHER SHOWN ON THE DRAWINGS OR SCALED, SHALL BE VERIFIED IN THE
FIELD.

THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION ACTIVITIES WITH
ARCADIS PRIOR TO COMMENCING ONSITE ACTIVITIES.

THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE FIELD.

THE CONTRACTOR SHALL INSTALL COMPONENTS IN NEAT AND WORKMANLIKE
MANNER[IALIGN, LEVEL AND ADJUST FOR SATISFACTORY OPERATIONIAND
INSTALL SO THAT PARTS ARE EASILY ACCESSIBLE FOR INSPECTION,
OPERATION, MAINTENANCE, AND REPAIR. DEVIATIONS FROM INDICATED
ARRANGEMENTS ARE SUBJECT TO REVIEW AND APPROVAL BY ARCADIS
PRIOR TO INSTALLATION AND/OR OPERATION.

CONTRACTOR SHALL HANDLE ALL SPOIL MATERIAL AS DIRECTED BY
ARCADIS.

THE CONTRACTOR SHALL UNDERTAKE MEASURES TO LOCATE UTILITIES
KNOWN AND UNKNOWN IN THE FIELD PRIOR TO INITIATING WORK.
CONTRACTOR IS RESPONSIBLE FOR ANY DAMAGE TO EXISTING UTILITIES
CAUSED BY HIS WORK ACTIVITIES.

THE CONTRACTOR SHALL RESTORE ALL SURFACES DAMAGED OR
DESTROYED AS A RESULT OF WORK PERFORMED UNDER THIS CONTRACT TO
THEIR PRE-CONSTRUCTION CONDITION.

THE CONTRACTOR SHALL NOTIFY ARCADIS IMMEDIATELY WHEN CONFLICTS
BETWEEN THE DRAWINGS AND ACTUAL CONDITIONS ARE DISCOVERED.

THE CONTRACTOR SHALL PREPARE RED-LINE AS-BUILT DRAWINGS UPON
COMPLETION OF CONSTRUCTION ACTIVITIES, INDICATE ALL BURIED OR
OTHERWISE CONCEALED CONDUIT WHERE ROUTING DIFFERS FROM OR IS
NOT INDICATED ON PLANS.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR INITIATING,
MAINTAINING, AND SUPERVISING ALL SAFETY PRECAUTIONS AND PROGRAMS
IN CONNECTION WITH THIS PROJECT. THE CONTRACTOR SHALL TAKE ALL
NECESSARY PRECAUTIONS FOR THE SAFETY OF, AND SHALL PROVIDE THE
NECESSARY PROTECTION TO PREVENT DAMAGE, INJURY, OR LOSS TO ALL
EMPLOYEES ON THE WORK AND ANY OTHER PERSONS WHO MAY BE
AFFECTED THEREBY.

RIGID METAL CONDUIT (RGS)

1.
2.

GALVANIZED STEEL, HOT-DIPPED ZINC, ANSI STANDARD C80.1 AND C80.4.

MANUFACTURER SHALL BE ALLIED TUBE 1 CONDUIT CORPORATION,
TRIANGLE WIRE AND CABLE INC., OR EQUAL.

PROVIDE CONDUIT SEAL-OFF FITTING IN CONDUIT RUN AS REQUIRED TO
COMPLY WITH NEC 501.15. CONDUIT SEAL SHALL PREVENT PASSAGE OF
GASES, VAPORS, OR FLAMES FROM ONE PORTION OF THE ELECTRICAL
INSTALLATION TO ANOTHER.

CONDUITS INSTALLED ABOVE GROUND SHALL BE SUPPORTED IN
ACCORDANCE WITH TABLE 344.30(B)(2) OF THE NEC.

NONMETALLIC (PVC) CONDUIT

1.

NONMETALLIC RIGID CONDUIT AND FITTINGS SHALL BE SCHEDULE 40,
POLYVINYL CHLORIDE AND SHALL BE RESISTANT TO CORROSION.

CONDUIT AND FITTINGS SHALL BE IN ACCORDANCE WITH NEMA STANDARD
TC-2 AND TC-3, LATEST REVISION.

MANUFACTURER SHALL BE CARLON ELECTRIC CONDUIT CO., TRIANGLE PWC
CO., OR EQUAL.

LIQUID-TIGHT FLEXIBLE METAL CONDUIT

1.

INTERLOCKED FLEXIBLE GALVANIZED STEEL CONSTRUCTION WITH
LIQUID-TIGHT PVC JACKET, CONFORMING TO FEDERAL SPECIFICATION WF406
AND UL 360.

FITTING: MALLEABLE IRON, CADMIUM-PLATED FITTINGS WITH COMPRESSION
TYPE STEEL FERRULE AND NEOPRENE GASKET SEALING RINGS WITH
INSULATED THROAT, CONFORMING TO UL514B.

MANUFACTURER SHALL BE AMERICAN BRASS COMPANY, ELECTRI-FLEX, OR
EQUAL.

USE FOR TERMINATIONS TO MOTOR, TRANSFORMERS, AND VIBRATING
EQUIPMENT, WITH LENGTH NOT TO EXCEED 4 FEET.

ELECTRICAL CONDUIT

1. ALL UNDERGROUND ELECTRICAL CONDUITS SHALL BE PVC SCHEDULE 40. ALL
CONDUIT CONNECTIONS TO BE GLUED USING APPLICABLE FITTINGS.

2. ALL ABOVE GROUND AND EXPOSED CONDUIT SHALL BE RIGID GALVANIZED
STEEL (RGS) . ALL CONDUIT CONNECTIONS TO BE THREADED.

3. FOR ALL ABOVE GROUND TO UNDERGROUND TRANSITIONS, RGS TO
PENETRATE 6-INCHES BELOW GROUND SURFACE PRIOR TO TRANSITIONING
TO PVC. ALL RGS CONDUIT INSTALLED BELOW GROUND SURFACE TO BE
WRAPPED IN PVC TAPE.

WIRES AND CABLES GENERAL

1. CONDUCTORS:
ALL CONDUCTORS, UNLESS OTHERWISE NOTED, SHALL BE STRANDED
COPPER, CONSTRUCTED OF SOFT DRAWN OR ANNEALED COPPER, XHHW
INSULATION.

2. CONDUCTORS INSULATION:
SHALL BE COLOR CODED, WITH COLOR OF INSULATION ONE COLOR
THROUGHOUT THE ENTIRE RUN.

3. LOW VOLTAGE CONDUCTORS:

A. ALL CONDUCTORS FOR POWER, LIGHTING AND 120 VAC CONTROL
SHALL BE RATED A MINIMUM 600 VAC.

B. CONDUCTORS SHALL BE CONSTRUCTED OF UNCOATED CLASS C
COPPER CONCENTRIC-LAY-STRANDED WIRES.

C. POWER AND LIGHTING CONDUCTORS SHALL BE TYPE XHHW.

D. NON-LINEAR MOTOR LOAD WIRING: PROVIDE POWER CONDUCTORS WITH
XHHW.

4. 24VDC INSTRUMENTATION CABLES:
SHALL BE TWISTED SHIELDED SINGLE PAIR OR MULTIPLE CONDUCTORS (UP
TO FOUR PAIRS PER CABLE) OF NO. 16 AWG TINNED COATED CLASS C
COPPER CONCENTRIC LAY STRANDED WIRES WITH AN 10001 ALUMINUM
POLYESTER SHIELD AND COPPER DRAIN. RATED FOR 600V AND COLOR
COATED PVC OUTER JACKET.

5. CONNECTORS:

A. PIGTAIL SPLICING 110 AND SMALLER, USE TAPERED SPRING WIRE NUTS.
MANUFACTURER SHALL BE IDEAL WING NUT, BUCHANAN B-CAP, T(B
PIGGIES, OR APPROVED EQUAL. WIRE NUTS ARE NOT ACCEPTABLE FOR
PROCESS CONNECTIONS, BUT WIRE NUTS CAN BE USED FOR LIGHTING
CONNECTIONS.

B. FOR TERMINATION OF 14 CONTROL WIRES TO TERMINALS, USE
INSULATED COMPRESSION SPADE TYPE CONNECTORS. MANUFACTURER
SHALL BE BURNDY HYDENT, TC'B STA-KON, OR EQUAL.

C. SPLICES AND TERMINALS FOR 8 AND LARGER SHALL BE COPPER
COMPRESSION TYPE. MANUFACTURER SHALL BE BURNDY HYDENT OR
HYLUG, TiB, STA-CON, OR EQUAL.

D. FIXTURE CONNECTIONS MANUFACTURER SHALL BE T B STA-KON SERIES
PT-66M, IDEAL CRIMP SLEEVE NO. 410 WITH LONG BARREL, OR EQUAL.

E. SPLICING IS NOT ALLOWED UNLESS APPROVED BY ENGINEER.
F. ALL BELOW GRADE CONNECTIONS SHALL BE UL LISTED WATERPROOF
TYPE OR MADE INSIDE A WATERPROOF ENCLOSURE.

GROUNDING

1. ELECTRICAL SYSTEM AND EQUIPMENT GROUNDING SHALL MEET THE
REQUIREMENTS OF THE NEC ARTICLE 250 OR SHALL EXCEED ARTICLE 250 AS
HEREIN SPECIFIED.

2. GROUND RESISTANCE SHALL BE MEASURED AND ADDITIONAL GROUNDING
RODS SHALL BE INSTALLED IF RESISTANCE IS GREATER THAN 25-OHMS PER
NEC REQUIREMENTS. GROUND RESISTANCE TEST RESULTS SHALL BE
SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL. GROUNDING
AND BONDING SYSTEM SHALL INCLUDE THE FOLLOWING:
e BUILDING GROUNDING, EXTERIOR AND INTERIOR, INCLUDING UFER

GROUNDS.

ELECTRIC SERVICE GROUNDING,

PIPING SYSTEM,

ABOVE GROUND STEEL TANKS,

SERVICE EQUIPMENT BONDING,

ENCLOSURE BONDING,

PIPING SYSTEM AND EXPOSED STRUCTURAL STEEL BONDING.

SERVICE EQUIPMENT BONDING, INCLUDING THE BONDING NEUTRAL

JUMPER SIZED PER NEC 250.30

3. ALL CONDUITS SHALL HAVE AN INTERNAL EQUIPMENT GROUNDING
CONDUCTOR. THIS EQUIPMENT GROUND CONDUCTOR SHALL BE PROVIDED
(SIZED PER NEC 250.122) ALTHOUGH IT MAY NOT BE SHOWN OR SCHEDULED
ON THE DRAWINGS.

4. GROUND RODS SHALL BE 3/4" DIAMETER, 10 FEET LONG, STEEL CORE WITH

COPPER MOLTEN WELDED OR ELECTROLYTICALLY BONDED TO EXTERIOR.

5. ALL BELOW GRADE CONNECTIONS IN THE GROUNDING SYSTEM SHALL BE BY
EXOTHERMIC CONNECTION, CADWELD OR SIMILAR.

ENCLOSURE [] JUNCTION BOXES

1. ENCLOSURES SHALL BE MINIMUM NEMA 4 RATED FOR OUTDOOR LOCATIONS
UNLESS OTHERWISE NOTED.

2. ENCLOSURES SHALL HAVE NAMEPLATE ON THE EXTERIOR IDENTIFYING THE
APPLICATION FUNCTION OF THE EQUIPMENT ENCLOSED.

3. WATERTIGHT HUB FITTINGS SHALL BE USED WHERE CONDUITS ENTER SHEET
METAL ENCLOSURES.

4. ALL ELECTRICAL JUNCTION BOXES OVER 6"X6"SHALL BE METALLIC NEMA4

HINGED ENCLOSURES, SIZES VARY AND BASED ON WIRING REQUIREMENT
PER NEC.

COMBINATION MOTOR STARTERS

1. COMBINE MOTOR CONTROLLERS, OVERCURRENT PROTECTION DEVICE, AND
DISCONNECT IN COMMON ENCLOSURE.

2. OVERCURRENT PROTECTION DEVICES:
A.  MOTOR CIRCUIT PROTECTOR (MCP): NEMA AB1, INTEGRAL
INSTANTANEOUS MAGNETIC TRIP IN EACH POLE, PROVIDE MANUAL

INSTANTANEOUS TRIP ADJUSTMENT FROM 400 TO 1,00001 OF MOTOR
STARTING CURRENT.

LEGEND:

O
>—‘ CIRCUIT BREAKER/ DISCONNECT

O
™ MOLDED CASE CIRCUIT BREAKER,
TA NUMERAL DENOTES AMPERE RATING

© NON-FUSED DISCONNECT, NUMERAL DENOTES
AMPERE RATING

O
S~— —

COMBINATION MOTOR STARTER W/ MOTOR
g CIRCUIT PROTECTOR, AND OVERLOADS

@)

AUTOMATIC TRANSFER SWITCH

MOTOR, NUMERAL DENOTES HORSEPOWER RATING

ELECTRICAL METER

]

|\F° @

GROUND ROD, WIRE SIZE SHOWN

SOLID LINE INDICATES PANEL WIRING

DASHED LINE INDICATES FIELD WIRING
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(NOTE 3)

NOTES:
1. REFER TO SHEET E-1 FOR ELECTRICAL LEGEND AND GENERAL NOTES.

2. REMEDIATION SKID PROVIDED BY FABRICATOR. SKID TO BE LOCATED
APPROXIMATELY 150 FEET FROM EXISTING SWITCHGEAR WITHIN
REMEDIATION SYSTEM COMPOUND. ALL EQUIPMENT RATED FOR
OUTDOOR USE. ALL EQUIPMENT ON SKID IS PRE-WIRED.

3. CONTRACTOR TO DISCONNECT AND REMOVE 100A FEED FROM 100A/3P
CIRCUIT BREAKER IN MAIN SWITCHBOARD TO EXISTING PANEL "LF".
LABEL PANEL "LF" WITH "ABANDONED-NO LONGER IN SERVICE". REUSE
100A/3P CIRCUIT BREAKER FOR NEW FEED TO REMEDIATION SKID.

NEW 100A FEED SHALL RUN OVERHEAD IN ELECTRIC ROOM, DOWN
EXTERIOR WALL OF BUILDING, AND UNDERGROUND TO REMEDIATION
SKID.

4. INSTALL DISCONNECT SWITCH ON CHANNEL FRAMING, ADJACENT TO
REMEDIATION SKID.

100 (NOTE 4) | 60A
3P NF
DISC.
NEMA 4XSS
100
LIMITS OF REMEDIATION SKID (NOTE 2)
120/208V, 3-PH, 4W, PROPOSED REMEDIATION SYSTEM LOAD SCHEDULE
DEVICE VOLTAGE| PHASE HP SIZE LOAD -120V | LOAD - 208V KVA ‘
(AMPS) (AMPS) (AMPS)* O ™
BLOWER 208 10.00 50 30.80 11.10 3P >J 60A
TRANSFER PUMP 208 1.00 10 - 4.60 1.66 T
CONTROL CIRCUIT 120 10 5.00 0.60 <|5 <|5
SUBTOTALS : 5 35 13 3P | MCP 3P | MCP
a7 CONNECTED 27 | 90A 2| TA 1p | TM
*VALUES TAKEN FROM 2014 NEC AMPS 10A
46 MINIMUM g g
MAIN BREAKER INFORMATION BREAKER SIZE
60 MAIN BREAKER CONTROLS
CIRCUIT
CONDUIT SCHEDULE
SYMBOL WIRE TYPE SIZE GROUND CONDUIT
QUANTITY AWG
100 4 XHHW #1 (1)#6 2" - -
10HP 1HP
BLOWER TRANSFER PUMP
(3-PH, 208V, 30.8FLA) (3-PH, 208V, 4.6FLA)
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LEGEND:
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