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1.0 Introduction

This progress report documents the implementation and results of the hot spot characterization
stage of a treatability study (TS) for remediating chlorinated ethenes (CEs) in the A-aquifer at
Installation Restoration (IR) Site 28, former Naval Air Station Moffett Field (Moffett), California
(Figure 1, “Site Location Map”). A description of planned modifications to the treatment pilot
tests is also included. This report has been prepared by Shaw Environmental & Infrastructure,
Inc. (herein after referred to as Shaw) on behalf of the U.S. Department of the Navy (Navy)
under Remedial Action Contract Number N62473-08-D-8822, Contract Task Order 0004. The
activities described in this report were performed in accordance with the Final Work Plan (WP)
(Shaw, 2010).

1.1  Background

IR Site 28 is the aquifers below the area generally bounded by Hangar 1 to the east,
McCord Avenue to the west, King Road to the north, and a line approximately 300 feet (ft) south
of Wescoat Road to the south, as shown on Figure 1. The A-aquifer, the focus of this TS, is
impacted by volatile organic compounds (VOCs), primarily CEs including
tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), and
vinyl chloride (VC). The contamination at IR Site 28 resulted from on-flow of contamination
from upgradient TCE sources at the Fairchild, Intel, and Raytheon sites collectively known as the
Middlefield-Ellis-Whisman (MEW) Superfund Site and on-site Navy PCE sources. Historical
dry cleaning activities conducted at former Building 88 were determined to be the source of PCE
along with the associated sanitary sewer line (Tetra Tech EC, Inc. [TtECI], 2008).

In 1993, the Navy agreed to adopt the MEW Record of Decision (ROD) [U.S. Environmental
Protection Agency [EPA] Region 9, 1989) and to remediate contamination attributable to Navy
sources (Navy, 1993). To comply with the ROD requirements, in 1994 the Navy removed
Building 88, excavated contaminated soil, and installed a groundwater source control measure
referred to as the Building 6 Treatment System. The Building 6 Treatment System was operated
until 1997 when it was replaced with a plume-wide groundwater control system referred to as the
West Side Aquifers Treatment System (WATS). Operation of the WATS has been ongoing
since November 1998 (SES-TECH, 2008).

In 2005, the Navy implemented an investigation to evaluate whether the residual PCE in the
vadose zone at the former Building 88 location is a continuing source of contamination for
groundwater, the extent of saturated soils with PCE concentrations that could be a source of
groundwater contamination, and PCE source area treatability. It was concluded in the
Former Building 88 Investigation Report (TtECI, 2008) that residual contamination in two areas,
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the “Former Building 88 Area” and “Traffic Island Area,” act as ongoing PCE sources to
groundwater contamination in the upper and lower portion of the A-aquifer. The investigation
report recommended further source removal to meet the requirements of the MEW ROD and to
expedite the cleanup of contaminated groundwater. Further characterization of the PCE soil
and/or groundwater contamination was also recommended. Consequently, in August 2009, the
Navy contracted Shaw to further characterize the identified “hot spot” areas and field test in situ
treatment technologies to remediate the high concentrations of CEs in these areas. Each hot spot
is identified as an “area of interest” on Figure 2, “Site Features Map.” In addition, the Navy
contracted Shaw to identify a new location for WATS extraction well EA1-1 to optimize VOC
mass removal from the source areas.

1.2 Purpose and Project Objectives

The purpose of the TS is to determine if in situ anaerobic biotic/abiotic treatment (ISABA) and
in situ anaerobic biostimulation with bioaugmentation (ISABB) are viable alternatives for
remediating the remaining CEs present in the upper and lower portions of the A-aquifer at
IR Site 28.

The primary objectives of the study are to:

» Conduct additional site investigation using Membrane Interface Probe (MIP), non-
aqueous phase liquid (NAPL) FLUTe™, and soil cores to further characterize the Hot
Spot areas to focus the treatment tests in the areas of highest CE concentrations and to
identify a new location for extraction well EA1-1

- Generate site-specific data and evaluate the effectiveness of ISABA and ISABB at
reducing the CE concentrations at the Hot Spot areas to concentrations below the
MEW ROD site-specific cleanup levels (EPA Region 9, 1989 and 1990)

- Verify the applicability of the treatment technologies to remediate CEs to levels below
the ROD cleanup standards both cost-effectively and within a reasonable period of
time

Decision criteria for achieving these objectives were developed in the project quality objectives
(PQOs) process. The PQOs are presented in Worksheet #11 of the Sampling and Analysis Plan
(SAP) [Shaw, 2010].

1.3 Technical Approach

The TS consists of a staged approach for achieving the purpose and objectives defined in
Section 1.2. The approach includes two stages: a hot spot characterization stage followed by a
CE treatment test stage. Each stage will be conducted at the three areas of interest: the
Former Building 88 Area, the Traffic Island Area, and the Well W9-18 Area (Figure 2). As
described in this Progress Report, the Hot Spot areas of interest were characterized to further
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define the lateral and vertical extent of the highest CE contamination and to confirm the presence
or absence of dense non-aqueous phase liquid (DNAPL) PCE. The resulting data will be used to
finalize the design of the planned treatment pilot tests to focus on the locations of highest CE
concentrations and to identify a new location for extraction well EA1-1.

The CE Treatment Tests will be performed to evaluate the effectiveness of two remedial
technologies, ISABA and ISABB, to remediate dissolved CEs, and potentially small amounts of
PCE DNAPL, to concentrations below the site-specific cleanup levels. Three pilot tests—one at
each of the three areas of interest—will be conducted simultaneously. The final location and
configuration of each of the pilot tests will be based on the results of the Hot Spot
Characterization. The proposed treatment technologies include one ISABA treatment process
and two ISABB treatment processes. The ISABA process will be conducted in a pilot test using
a proprietary blend of organic substrate and zero valent iron (EHC®). The ISABB process will
be conducted in two separate pilot tests using different organic substrates, emulsified vegetable
oil, and sodium lactate, and incorporating bioaugmentation.

The pilot tests will be performed by injecting the substrates into the aquifer to stimulate
biological and chemical reduction of the CEs. Groundwater sampling will be completed before
and after the substrate injections to generate data necessary to achieve the project objectives.

TS progress and interim results will continue to be provided via bi-monthly meetings with the
EPA Region 9, the California Regional Water Quality Control Board — San Francisco Bay
Region, and the National Aeronautics and Space Administration (NASA). Upon completion of
the pilot tests, the data will be compiled, evaluated, and published in a final report documenting
the TS results. The final report will include a description and discussion of the pilot test
activities, results, findings, and recommendations. It is anticipated that sufficient data will be
available from the pilot tests to evaluate the effectiveness of each technology to achieve the
remedial action objectives at other, similar locations at Moffett.
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2.0 General Site Activities

This section briefly describes the general site activities completed in support of the hot spot
characterization effort. These include permitting and notifications, utility clearance, and an
as-built land survey.

2.1  Permits and Notifications

The following permits were obtained and notifications completed in support of the pilot test:

- A construction permit was obtained from the Moffett Field Permit Board of
NASA Ames Research Center (ARC). The permit was designated 10Q027, and was
approved March 25, 2010 (Appendix A, “NASA ARC Construction Permit”).

- An exploratory boring permit was obtained from the Santa Clara Valley Water District
(SCVWD). This permit was designated 10E00052, and was issued March 18, 2010
(Appendix B, “SCVWD Exploratory Boring Permit”).  Grout inspections were
performed by the SCVWD wells section on an approximate daily basis during field
drilling activities.

All site activities were coordinated with the Navy Resident Officer In-Charge of Construction
office.

2.2 Utility Clearance

Shaw reviewed the NASA ARC Geographic Information Systems drawing titled “Utilities South
of Hangar 1”, generated March 16, 2010, prior to finalizing proposed boring locations in the
field.

The areas of the hot spot characterization borings were then outlined in white paint and
Underground Service Alert (USA) was notified at least 48 hours prior to the initiation of drilling
activities. USA message numbers 0071134, 0071113, 0071119, 0071081, and 0071060 were
created on March 17, 2010 to prepare for the drilling activities.

The specific locations of individual proposed borings were marked in the field by Shaw on
March 22 and 23, 2010.

The locations of underground utilities in the vicinity of the proposed borings were confirmed by
Subtronic Corporation (Subtronic), a private underground utility locating service, on
March 24 and 25, 2010, prior to drilling of the borings. The NASA ARC utility drawing and
other drawings available to Subtronic were used in this effort, in addition to geophysical tools.
Subtronic marked all suspected underground utility conduits and structures with color-coded
marking paint according to standards established by the American Public Works Association.
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Upon completion of the utility marking activities, Shaw and Subtronic reviewed each of the
proposed boring locations and adjusted the locations as necessary to avoid conflicts with
underground utilities.

In addition to the utility clearance activities described previously, each hot spot characterization
boring was cleared to a depth of at least 5 ft below ground surface (bgs) using a hand auger prior
to drilling. Borings located along known sanitary sewer and storm drain utilities in the Traffic
Island Area were hand-augered to a depth of 8 ft bgs, the depth of burial of those utilities as
documented by available information. The diameter of the area cleared by hand-augering was
greater than or equal to the maximum outside diameter of the drilling tools used to advance each
boring.

2.3 As-Built Land Survey

The locations of the MIP borings, continuous core soil borings, and NAPL FLUTe™ borings
drilled during the hot spot characterization effort were surveyed by Hunters Surveying, Inc., a
California state-licensed land surveyor. The horizontal location of each point was determined to
the nearest 0.1 foot, and referenced to the California State Plane Coordinate System, Zone Il
(NADS83), as published by the National Geodetic Survey; and to the NAD27 datum. The vertical
elevation of each survey point was determined to the nearest 0.01 foot and referenced to the
North American Vertical Datum of 1988. A copy of the survey report is provided in
Appendix C, “Land Survey Report.”
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3.0 Hot Spot Characterization Activities and Results

This section describes the activities and results of the Hot Spot characterization effort. The effort
was comprised of a hot spot delineation phase followed by a DNAPL investigation phase. The
hot spot delineation phase involved MIP testing and the DNAPL investigation phase involved
logging and sampling continuous core soil borings followed by hydrophobic flexible membrane
testing. Photographs from the Hot Spot characterization field effort are provided in Appendix D,
“Photographs.”

3.1  Hot Spot Delineation

The goal of the hot spot delineation phase was to further define the lateral and vertical
distribution of the high CE concentrations in the Former Building 88 Area, Traffic Island Area,
and Well W9-18 Area. Delineation of these high CE concentrations was conducted using a MIP
tool to semi-quantitatively define the extent of elevated total CE concentrations in each area.
The MIP data were also used to identify target areas for the DNAPL investigation phase, where
DNAPLs would most likely be found if present.

311 Membrane Interface Probe Testing

The MIP is a total VOC screening tool used to generate a real-time log of relative VOC
concentrations in soil and groundwater with depth. The MIP consists of a thin semi-permeable
membrane impregnated into a stainless steel screen mounted to a heated block attached to a
probe that is advanced into the ground using direct-push technology (Appendix D). The screen
is mounted flush to the exterior surface of the probe allowing direct contact with subsurface soils
and groundwater. The block is heated to between 100 and 120 degrees Celsius to accelerate the
diffusion of VOCs in soils and groundwater across the membrane and into a tube with clean
nitrogen carrier gas that conveys the liberated VOCs to analytical devices at the surface. The
analytical devices used with the MIP during this investigation included an electron capture
detector (ECD), which specializes in detecting low concentrations of PCE, TCE, and other
chlorinated VOCs; a photoionization detector (PID), which specializes in detecting high
concentrations of PCE and TCE; and a flame ionization detector (FID), which also detects
gasoline, methane, and other chemicals. An ion-trap mass spectrometer can also be used to
identify the specific VOCs recovered, but was not used on this project because the CE
contaminant species of concern had already been identified during previous investigations. The
ability of the MIP to detect contaminants is subject to the sensitivity of the gas phase detectors
applied, and the characteristics of the formation being penetrated, including clay and organic
carbon content (Geoprobe® Systems, 2010). The MIP is also equipped with a sensor that
measures the electrical conductivity of the soil as the tool is pushed into the subsurface. The
electrical conductivity provides an indication of soil texture. Data are collected continuously as

ConcTP:-B:\133816 Moffett\Progress Report Site 28\F PR Site 28\Moffett Site 28 PR Final.doc 3_ 1 Document Control Number SHAW-8822-0004-0136
7.13.10 July 14, 2010



the probe is advanced at a standardized rate of 1 foot per minute. The probe may be stopped
periodically to allow for sufficient heating of the soil.

A total of thirty-five MIP tests, designated 28MIP-01 through 28MIP-35, were completed during
the hot spot delineation effort. The MIP tests were located on a biased grid system in each of the
three areas of interest as shown on Figure 3, “MIPs, Continuous Soil Core, and NAPL FLUTe™
Layout.” The grids were biased to locate MIP tests near select historical soil and groundwater
sample locations (CPT-88-13, CPT-88-23, and W9-29 in the Traffic Island Area and CPT-88-15
in the Building 88 Area). The original thirty-two MIP tests were completed at the locations
planned except for minor adjustments that were made to avoid subsurface utilities. The locations
of 28MIP-33 through 28MIP-35 were reserved as ‘step-in’ or ‘step-out’ locations during
planning, but were completed during the field effort to fill in data gaps.

The maximum depth planned for each MIP test was 65 ft bgs, except in the Well W9-18 Area,
where the planned depth was 30 ft bgs. However, to facilitate further analysis of the vertical
distribution of CEs in the Well W9-18 Area, the MIP was advanced to a total depth of 65 ft bgs
at each location. The MIP tests were terminated at a depth of 65 ft bgs, the estimated top of the
A/B-aquifer aquitard (TtECI, 2008), to avoid penetrating the B-aquifer and potentially spreading
A-aquifer contamination into the deeper aquifer. Only MIP test 28MIP-26, in the
Building 88 Area, was terminated at a depth less than 65 ft bgs. Test 28MIP-26 was terminated
at a depth of approximately 53.5 ft bgs due to probe refusal. Upon completion, each test boring
was backfilled to the local site grade with a neat cement grout mixture using a tremie pipe to
promote complete sealing of the boreholes.

312 Results of the Hot Spot Delineation

This subsection presents the results of the hot spot delineation phase. The MIP detector and
sensor responses are graphically illustrated on the individual test logs and the detector/sensor
specific consolidation plots provided in Appendix E, “MIP Test Logs.”

The soil textures indicated by the electrical conductivity sensor responses are consistent with
interbedded coarse-grained soil and fine-grained soil deposited in a fluvial environment as
previously characterized (TtECI, 2008). Stratigraphic cross-sections for the areas of interest are
provided as Figure 4, “Cross Section A-A’, Former Building 88 Area,” Figure 5, “Cross
Section B-B’, Well W9-18 Area,” and Figure 6, “Cross-Section C-C’, Traffic Island Area.” The
cross section alignments are shown on Figure 3.
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Results of the MIP tests at each area of interest are described in the following paragraphs. The
results evaluation primarily focuses on data from the ECD because it specifically detects
halogenated compounds such as CEs, whereas the PID and FID respond to a variety of organic
compounds in addition to CEs.

Former Building 88 Area

The greatest ECD response profile from the thirteen MIP tests performed in the
Former Building 88 Area was recorded at 28MIP-29 located beneath the former dry cleaning
equipment room (northeast corner of Building 88). Maximum (saturated) ECD responses at this
location were recorded from approximately 7 to 56 ft bgs, and the greatest PID responses were
recorded between approximately 7 and 17 ft bgs (Appendix E). The FID responses were
generally consistent with the PID responses. These elevated detector responses correspond with
the highest concentrations of PCE detected in historical soil and groundwater samples collected
in and around the former dry cleaning equipment room and Sump 66 (Plates 9-5, 9-6, 9-13,
and 9-14; TtECI, 2008). The next greatest detector responses were recorded in the MIP tests
immediately down hydraulic gradient of 28MIP-29 towards the north-northeast and historical
groundwater sample location CPT-88-15 where elevated concentrations of dissolved CEs in the
lower portion of the A-aquifer (below approximately 35 ft bgs) were previously identified. The
ECD responses for 28MIP-26, performed adjacent to CPT-88-15, correlate with the vertical
profile of CE concentrations in groundwater samples collected at CPT-88-15
(Plates 9-1 through 9-4; TtECI, 2008).

An isopleth map of the cumulative ECD response within the proposed treatment interval for the
Former Building 88 Area (35 to 60 ft bgs) was generated to depict the relative lateral distribution
of CEs in support of evaluating the injection layout proposed in the WP (Shaw, 2010). The
cumulative ECD response is the sum of responses measured every 0.05 ft over the interval of
interest.  The isopleth map is shown on Figure 7, “Revised Pilot Test Layout with
Cumulative ECD Response, 35 to 60 ft bgs Interval, Former Bldg 88 Area.” The map shows the
highest cumulative ECD response at 28MIP-29 with elevated responses trending towards the
north-northeast, in a down hydraulic gradient direction.

Well W9-18 Area

The ECD responses from the four MIP tests performed in the Well W9-18 Area showed very
little correlation between each other except that the bulk of the elevated responses were recorded
at depths either above or below the well W9-18 screen interval of 14 to 24 ft bgs (Appendix E).
However, the elevated PID and FID response from 11 to 18 ft bgs at 28MIP-33, located nearest
to well W9-18, corresponds with the high concentrations of cis-1,2-DCE and VC detected in
historical groundwater samples collected from the well (Figures 9-8 and 9-9; TtECI, 2008). It is
uncertain why there was no baseline increase in the ECD response in this interval at 28MIP-33.
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Although the data set was of limited size, an isopleth map of the cumulative ECD response
within the proposed treatment interval for the Well W9-18 Area (10 to 30 ft bgs) was generated
to depict the relative lateral distribution of CEs in support of evaluating the injection layout
proposed in the WP (Shaw, 2010). The isopleth map is shown on Figure 8, “Revised Pilot Test
Layout with Cumulative ECD Response, 10 to 30 ft bgs Interval, Well W9-18 Area.” The map
shows the highest cumulative ECD response at 28MIP-20 with elevated responses trending
towards the southeast, hydraulically up- and cross-gradient based on the limited available data
set.

Traffic Island Area

The greatest ECD response profile(s) from the nineteen MIP tests performed in the Traffic Island
Area were recorded at 28MIP-09, 28MIP-11, and 28MIP-12 located along the collapsed sanitary
sewer alignment at the southwest corner of the traffic island. Maximum (saturated) ECD
responses at these locations were recorded from approximately 7 to 65 ft bgs, and the greatest
PID responses were recorded from approximately 7 to 25 ft bgs and 47 to 55 ft bgs
(Appendix E). FID responses were very infrequent but typically coincided with elevated PID
responses. These test locations correspond with the high concentrations of CEs detected in
historical soil and groundwater samples collected at CPT-88-13 along the collapsed sanitary
sewer alignment (Plates 9-7 through 9-10; TtECI, 2008). Down hydraulic gradient of these
locations the ECD responses decline in the upper portion of the A-aquifer but remain high in the
lower portion of the A-aquifer, below 35 ft bgs.

The ECD responses for 28MIP-02, performed adjacent to CPT-88-23, generally correlate with
the vertical profile of CE concentrations in soil and groundwater samples collected at CPT-88-23
(Plates 9-7 through 9-10; TtECI, 2008). It should be noted that at test location 28MIP-01,
between 15 and 25 ft bgs, high PID and FID responses were observed but with only a slight ECD
response. Based on these responses and considering the detection capabilities of each
instrument, it is possible that an organic compound other than CEs was detected at this
location/interval.

Isopleth maps of the cumulative ECD response within the proposed treatment intervals for the
Traffic Island (10 to 50 ft bgs and 50 to 65 ft bgs) were generated to depict the relative lateral
distribution of CEs in support of evaluating the injection layout proposed in the WP
(Shaw, 2010). The isopleth maps are shown on Figure 9, “Revised Pilot Test Layout with
Cumulative ECD Response, 10 to 50 ft bgs Interval, Traffic Island Area” and
Figure 10, “Revised Pilot Test Layout with Cumulative ECD Response, 50 to 65 ft bgs Interval,
Traffic Island Area.” The resultant isopleth maps show the highest cumulative ECD responses
along the collapsed sanitary sewer alignment as far upgradient as 28MIP-12 with elevated
responses trending north-northwest along the alignment in the 10 to 50 ft bgs interval and north
in the 50 to 65 ft bgs interval.
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32  DNAPL Investigation

The purpose of the DNAPL investigation phase was to evaluate the potential presence of PCE
DNAPLSs in the Former Building 88 and Traffic Island areas. A DNAPL investigation was not
considered to be warranted in the Well W9-18 area because the CEs detected in this area consist
primarily of cis-1,2-DCE, which is not a discharged solvent but rather a degradation product of
PCE and TCE, that has migrated in dissolved phase from source areas elsewhere.

The areas of the greatest ECD and PID responses as documented by the MIP testing were
considered to be the most likely locations for the potential occurrence of DNAPL. As described
in the following section, these areas were evaluated for the presence of DNAPL in a two-step
process, including the evaluation of continuous soil cores recovered from exploratory borings
followed by hydrophobic flexible membrane testing.

321 Continuous Soil Cores

A continuous soil core was collected adjacent to the MIP boring with the greatest ECD and PID
response, at both the Former Building 88 and Traffic Island areas. The cores were used to
confirm the soil types relative to the electrical conductivity data generated by the MIP, and to
visually inspect the soil column for signs of DNAPL.

The continuous core borings were advanced by a direct-push drill rig using a 2%-inch diameter
sample barrel lined with clear acetate sleeves. Upon retrieval, the cores were immediately
examined for the presence of DNAPL or contaminant staining, and scanned for VOCs using a
hand-held PID. Soil sample intervals exhibiting the greatest VOC impact as identified by MIP
data and field PID screening of the recovered cores were containerized using EnCore® sampling
devices for potential laboratory chemical analysis. Select soil sample aliquots were also
screened in the field using an OilScreenSoil (Sudan IV)® field screening kits, which use a
hydrophobic dye to produce a qualitative colorimetric response to indicate the presence of
DNAPL or LNAPL in soils. After these field screening and sampling activities, the cores were
logged according to the Unified Soil Classification System by a field geologist working under
the direction of a California Professional Geologist. Upon completion, each of the soil core
borings was backfilled to the local site grade with a neat cement grout mixture using a tremie
pipe to promote complete sealing of the boreholes.

3.2.2 Hydrophobic Flexible Membrane Testing

Upon completion of each soil core, a hydrophobic flexible membrane test was performed
adjacent to the soil core boring to identify the presence of DNAPLs. The tests were conducted
by deploying a NAPL FLUTe™ in a direct-push borehole that extended through the zone of
potential DNAPL contamination. The NAPL FLUTe" liner is a tubular, urethane-coated nylon
fabric woven with a dye-impregnated hydrophobic ribbon that reacts with NAPL, but not high
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concentrations of dissolved-phase CEs. The NAPL FLUTe™ was deployed through a drive
casing that remained in place at the total depth of the deployment boring. The membrane was
pushed directly into the rods with the hydrophobic ribbon/membrane cover facing out. Clean
water was used to carry the membrane down to the bottom of the cased hole. As the drive casing
rods were pulled up, more clean water was added to ensure that the membrane and reactive
ribbon were fully expanded and in contact with the surrounding soils. After a minimum of
30 minutes, the membrane was removed by pulling up on the removal tether. The retrieval
process rolled the outside of the membrane to the inside so that the reactive material did not
contact the borehole wall as it was brought to the surface. Once the membrane had been
retrieved, it was again turned inside-out to expose the reactive ribbon/membrane for inspection.
If the ribbon had come into contact with DNAPL, colored staining would be present on the liner.
After retrieval of the NAPL FLUTe™, the borehole was back-filled with neat cement grout to the
ground surface using a tremie pipe to promote complete sealing of the borehole.

3.2.3 Results of the DNAPL Investigation

This subsection presents the results of the DNAPL investigation phase. Each area investigated is
discussed separately. The continuous soil core logs are provided in Appendix F, “Soil Core
Logs.” The chain-of-custody and laboratory analytical report for the soil samples are included in
Appendix G, “Chain of Custody and Laboratory Analytical Report.” A data quality assessment
of the soil analytical results is provided in Appendix H, “Laboratory Data Quality Assessment.”

Former Building 88 Area

Based on the MIP test results at the Former Building 88 Area, a continuous soil core (IR28SB-
01) and hydrophobic flexible membrane test were completed adjacent to 28MIP-29 to identify
whether dense NAPL PCE is present (Figure 3). The soil core extended to 65 ft bgs and no
indications of DNAPL were noted (i.e., staining, odor, elevated PID detections [>100 parts per
million by volume {ppmv}], or positive OilScreenSoil [Sudan IV]® test result). A photograph of
the OilScreenSoil [Sudan IV]® test is included in Appendix D.

The presence of VOCs in the soil core were indicated by positive PID responses from 5 to 38 ft
bgs with the greatest responses recorded in the poorly graded sand and silt between 12.5 and 19
ft bgs, which coincide with the greatest ECD and PID responses in 28MIP-29. Consequently, a
soil sample for laboratory chemical analysis of VOCs was collected from this interval at 18 ft
bgs, just above the lean clay starting at 19 ft bgs. The only VOCs detected in the sample were
PCE (14,000 micrograms per kilogram [ug/kg]), TCE (2,400 pg/kg), cis-1,2-DCE (4,700 pg/kg),
trans 1,2-DCE (3.2 pg/kg), and 1,1-DCE (3.5 pg/kg). Results of the sample analysis are
summarized in Table 1, “Soil Sample Results.” The PCE concentration detected was two-fold
greater than the concentration reported in any of the historical soil samples collected in and
around the former dry cleaning equipment room and Sump 66 during the Building 88
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investigation in 2005 (Plates 9-5, and 9-6; TtECI, 2008). The concentrations for the other
detected CEs were of similar or greater magnitude as detected during the 2005 investigation
(Table 3-2; TtECI, 2008).

Subsequent to completing the soil core, a NAPL FLUTe™ was deployed to a total depth of
28 ft bgs targeting the interval of greatest ECD and PID responses from the 28MIP-29 test and
highest PID responses for the soil core. The NAPL FLUTe" was successfully deployed and
recovered, with no indications of DNAPL present on the liner (staining). These negative results
along with previous soil and groundwater samples indicate that the potential amount of DNAPL
PCE, if present, is sufficiently small such that treatment of the CEs with the proposed technology
is feasible and should proceed as planned. Photographs of this NAPL FLUTe™ test are included
in Appendix D.

Traffic Island Area

Based on the MIP test results at the Traffic Island Area, a continuous soil core (IR28SB-02) and
hydrophobic flexible membrane test were completed adjacent to 28MIP-12 to identify whether
dense NAPL PCE is present (Figure 3). The soil core extended to 65 ft bgs and no indications of
DNAPL were noted (i.e., staining, odor, elevated PID detections [>100 ppmv], or a positive
OilScreenSoil [Sudan 1V]® test result).

When screening the soil core for VOCs, positive PID responses were minimal with only slight
detections (0.2 to 2.0 ppmv) noted at 16, 17, 47, and 48 ft bgs, which differs from the ECD and
PID response profile for 28MIP-12. A soil sample for laboratory chemical analysis of VOCs
was collected from 53 ft bgs, within the interval of greatest PID response in 28MIP-12. The only
VOCs detected in the sample were PCE (6,300 pg/kg), TCE (110 pg/kg), and cis-1,2-DCE
(17 ng/kg) as presented in Table 1. The PCE concentration detected was at least 1.5 times
greater than the concentration reported in the historical soil samples collected above and below
this depth at nearby location CPT-88-13 in 2005 (Plate 9-12; TtECI, 2008). The concentrations
for the other detected CEs were of similar magnitude as detected during the 2005 investigation
(Table 3-2; TtECI, 2008).

Subsequent to completing the soil core, a NAPL FLUTe™ was deployed to a total depth of
65 ft bgs targeting the entire 28MIP-12 test interval. The NAPL FLUTe" was successfully
deployed and recovered, with no indications of DNAPL present on the liner (staining). In
addition, a second NAPL FLUTe™ test was performed adjacent to 28MIP-05, where the greatest
combined ECD and PID responses in the upper portion of the A-aquifer were identified. The
liner was deployed to a total depth of 30 ft bgs targeting the upper portion of the A-aquifer. The
NAPL FLUTe" was successfully deployed and recovered, with no indications of DNAPL
present on the liner (staining). The negative results for the NAPL FLUTe" tests along with
previous soil and groundwater samples indicate that the potential amount of DNAPL PCE, if
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present, is sufficiently small such that treatment of the CEs with the proposed technology is
feasible and should proceed as planned.
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40 Modifications to Treatment Pilot Tests

In accordance with the WP (Shaw, 2010), the treatment pilot tests will be modified based on the
results of the Hot Spot characterization effort. The following subsections describe the planned
changes to each of the tests. The changes are limited to adjustments of the injection point and
observation well locations and the well screen intervals. All other test parameters remain the
same as presented in the WP.

Both historical groundwater data and the MIP test data were considered when evaluating
potential modifications. The arrangement of the injection locations were adjusted to focus the
tests on the areas of highest CE concentrations as indicated by the ECD response measured
during the MIP investigation. The ECD response was primarily considered in determining the
injection locations over the PID and FID because it specifically detects halogenated compounds
such as CEs, whereas the PID and FID respond to a variety of organic compounds in addition to
CEs.

4.1  Lactate Pilot Test — Former Building 88 Area

The following subsections present revisions to the design of the lactate pilot test. The conceptual
design of this pilot test was presented in Section 6.5.2 of the WP.

4.1.1 Injection Layout

The conceptual design of the pilot test was based on the distribution of CEs as indicated by
historical groundwater data. The design consisted of ten injection points centered around sample
location CPT-88-15, where the highest concentration of PCE in groundwater was detected at the
Former Building 88 Area. The conceptual layout of the injection points is shown on Figure 6B
of the WP (Shaw, 2010). Based on the vertical distribution of PCE in groundwater at location
CPT-88-15, a treatment interval of 35 to 60 ft bgs was proposed for the test (Figure 7 of the WP).

Based on the results of the Hot Spot characterization effort, the planned injection locations will
be re-arranged to include the area of highest CE concentrations as identified by the ECD data
(Section 3.1.2). The injection layout will be revised to include 28MIP-29 and the original target
location CPT-88-15, and will be oriented in a north-northeast alignment to match the ECD
isopleth trend, as described in Section 3.1.2. Figure 7 shows the revised layout.

The revised layout includes ten injection points arranged in an offset grid pattern on
13.5ft centers. The injection spacing was slightly increased from the conceptual design
(12.5 ft centers) because of the likelihood that the substrate will be distributed further by
advective transport and molecular diffusion following injection. Injection at each of these
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locations will extend from 35 to 60 ft bgs as proposed in the WP and shown on Figure 4 in cross-
section view.

412 Observation Wells

As a result of re-arranging the injection layout, the observation well locations will be adjusted to
monitor water quality conditions within and immediately upgradient and downgradient of the
pilot test area. Three well clusters, each including an upper and lower observation well, will be
installed in the Former Building 88 Area. The well clusters will be installed in a north-northeast
alignment corresponding to the general regional groundwater flow direction, as shown on
Figure 7.

In addition to adjusting the well locations, the screen intervals will also be adjusted to monitor
fine-grained and coarse-grained intervals separately. This will allow the study to evaluate the
effectiveness of treatment in both sediment types. Figure 4 illustrates the subsurface stratigraphy
in and around the treatment zone and the revised screen intervals. To evaluate the effectiveness
of the treatment technology in fine-grained sediments, the upper set of observation
wells (280W-19, 280W-21, and 280W-23) will be installed to a total depth of 40 ft bgs and
screened entirely in a fine-grained interval. These wells will have 5-ft long screens extending
from 35 to 40 ft bgs. To evaluate the effectiveness of the treatment technology in coarse-grained
sediments, the lower set of observation wells (280W-20, 280W-22, and 280W-24) will be
installed to a total depth of 60 ft bgs and screened across both coarse-grained intervals in the
deeper portion of the treatment zone. These wells will have 10-ft long screens extending from
50 to 60 ft bgs. The wells will be constructed as described in Section 6.1 of the WP.

42  EHC® Pilot Test — Well W9-18 Area

The following subsections present revisions to the design of the EHC® pilot test. The conceptual
design of this pilot test was presented in Section 6.4 of the WP.

42.1 Injection Layout

No changes to the substrate injection locations or intervals are proposed for the pilot test in the
Well W9-18 Area. As described in the WP, EHC® will be injected at four locations centered
near well W9-18. The injection locations and anticipated radius of distribution are shown in plan
view on Figure 8. Injection at each of these locations will extend from 10 to 30 ft bgs as
proposed in the WP and shown on Figure 5 in cross-section view.

4.2.2 Observation Wells

No significant changes to the observation well locations are proposed for the pilot test. Three
well clusters, each including an upper and lower observation well, will be installed in the
Well W9-18 Area. The clusters will be installed upgradient, within, and downgradient of the
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injection area in an alignment that generally corresponds with the regional groundwater flow
direction, as shown on Figure 8.

The wells will be screened to monitor fine-grained and coarse-grained intervals separately. This
will allow the study to evaluate the effectiveness of treatment in both sediment types. Figure 5
illustrates the subsurface stratigraphy in and around the treatment zone and the planned screen
intervals. To evaluate the effectiveness of the treatment technology in fine-grained sediments,
the upper set of observation wells (280W-13, 280W-15, and 280W-17) will be installed to a
total depth of 17 ft bgs and screened entirely in a fine-grained interval. These wells will have
5-ft long screens extending from 12 to 17 ft bgs. To evaluate the effectiveness of the treatment
technology in coarse-grained sediments, the lower set of observation wells (280W-14,
280W-16, and 280W-18) will be installed to a total depth of 32 ft bgs and screened across both
of the coarse-grained intervals in the deeper portion of the treatment zone. These wells will have
10-ft long screens extending from 22 to 32 ft bgs. The wells will be constructed as described in
Section 6.1 of the WP.

43  Emulsified Vegetable Oil (EVO) Pilot Test — Traffic Island Area

The following subsections present revisions to the design of the EVO pilot test. The conceptual
design of this pilot test was presented in Section 6.5.1 of the WP.

43.1 Injection Layout

The conceptual design of the pilot test was based on the distribution of CEs as indicated by
historical groundwater data. The design consisted of twenty-one injection points centered along
the collapsed section of sanitary sewer line on Cummins Avenue and groundwater sample
location CPT-88-13, where the highest concentrations of PCE in groundwater were detected at
the Traffic Island Area. The conceptual layout of the injection points is shown on Figures 6A
and 6B of the WP (Shaw, 2010). Based on the vertical distribution of PCE in groundwater at
location CPT-88-13 and local stratigraphy, a treatment interval of 10 to 50 ft bgs was proposed
for eighteen of the locations and 10 to 65 ft bgs for three of the locations (Figure 8 of the WP).

Based on the results of the Hot Spot characterization effort, the planned injection locations will
be re-arranged to focus the test on the upgradient area of highest CE concentrations as identified
by the ECD data (Section 3.1.2). The injection layout will be revised to include 28MIP-09,
28MIP-11, 28MIP-12 and the original target location CPT-88-13 at the south end of the traffic
island. Figure 9 shows the revised injection layout for the upper treatment interval (10 to
50 ft bgs) and Figure 10 shows the revised injection layout for the lower treatment interval (50 to
65 ft bgs). The revised layout includes twenty injection points that will target the upper interval,
with the five downgradient locations additionally targeting the lower interval. The alignment of
these deeper injection points was selected to act as a barrier to the upgradient contamination
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identified by the ECD data, as shown on Figure 10. The planned treatment zone is shown in
section view on Figure 6.

432 Observation Wells

As a result of re-arranging the injection layout, the observation well locations will be adjusted to
monitor that water quality conditions within and immediately upgradient and downgradient of
the pilot test area. The wells will be installed in a south to north alignment that generally
corresponds with the regional groundwater flow direction, as shown on Figures 9 and 10. Due to
the highly stratified and heterogeneous nature of the sediments in the Traffic Island Area, the
treatment intervals will be monitored based on depth rather than distinct sedimentary units (i.e.,
fine-grained or coarse-grained).  Four depths will be monitored across the treatment area as
follows:

» 12to 17 ft bgs by wells 280W-01, 280W-05, and 28-OW09
« 2410 29 ft bgs by wells 280W-02, 280W-06, and 280W-10
« 40to 50 ft bgs by wells 280W-03, 280W-07, and 280W-11
- 5510 65 ft bgs by wells 280W-04, 280W-08, and 280W-12

Figure 6 illustrates the subsurface stratigraphy in and around the treatment zone and the revised
screen intervals. Because of accessibility issues, the upgradient wells that will monitor the upper
zone (280W-09, 280W-10, and 280W-11) will be installed approximately 60 ft south of the
treatment area (Figure 9). The upgradient well that will monitor the lower zone (280W-12) will
be installed within the traffic island immediately upgradient of the deep injection locations
(Figure 10). The placement of this well allows for collection of data that more accurately
represent the conditions immediately upgradient of the lower treatment zone. The wells will be
constructed as described in Section 6.1 of the WP.
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5,0 Status of the Project Quality Objectives

As described in Section 1.2, the first primary objective of the study is to conduct additional site
investigation using MIP tests, NAPL FLUTe™ tests, and soil cores to further characterize the
Hot Spot areas to focus the treatment tests in the areas of highest CE concentrations and to
identify a new location for extraction well EA1-1. The other two primary objectives are related
to the treatment tests. These objectives will be addressed in the TS Final Report which is
scheduled to be completed following the final performance monitoring event in July 2011.

A study question and decision process for achieving the first objective were developed in the
PQOs process presented in Worksheet #11 of the SAP (Shaw, 2010). Current conclusions to the
study question and decision process, based on the available data generated during the Hot Spot
characterization stage are described below.

Study Question
1. Are DNAPLs present in the A-aquifer in the vicinity of former Building 88, the Traffic
Island area, or well W9-18 ?

Based on the results of the MIP tests, soil cores, and NAPL FLUTe" tests along with previous
soil and groundwater sample data (TtECI, 2008), there is no evidence of DNAPLSs being present
in the A-aquifer in the vicinity of former Building 88, the Traffic Island area, or well W9-18.

Decision Criteria

No decision criterion was developed for the Hot Spot characterization stage. The decision
criteria outlined in the SAP are related to the treatment tests and will be addressed in the TS
Final Report.

Decision Process
The following decisions will be made after the end of the Hot Spot characterization stage prior to
implementing the CE treatment test stage:

la. If the MIP and FLUTe™ tests or soil cores indicate small veins (ganglia) of DNAPL, then
the DNAPL on site will be considered potentially treatable using the proposed abiotic/biotic
treatment techniques.

No evidence of small veins (ganglia) of DNAPL was indicated by the MIP tests, FLUTe" tests,
or soil cores. Based on the Hot Spot characterization data and historical soil and groundwater
sample data, DNAPL, if present, is sufficiently small such that the target areas are considered
potentially treatable using the proposed abiotic/biotic treatment techniques.
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1b. If the MIP and FLUTe™ tests or soil cores indicate pools or large ganglia of DNAPLSs, then
the quality and quantity of DNAPL on site will be considered too great to be effectively treated
using the proposed abiotic/biotic treatment techniques alone.

No evidence of pools or large ganglia of DNAPL was indicated by the MIP tests, FLUTe" tests,
or soil cores.

1c. If the FLUTe™ tests or soil cores do not identify DNAPL, then the amount of DNAPL present
will be considered to be sufficiently small (i.e., not a continuous layer or pool; ganglia at most)
in the tested area and treatment of the CEs with the proposed technologies will be considered
feasible.

No evidence of DNAPL was identified by the MIP tests, soil cores, or FLUTe™ tests. Based on
the Hot Spot characterization data and historical soil and groundwater sample data, DNAPL, if
present, is sufficiently small such that treatment of the CEs with the proposed abiotic/biotic
treatment techniques is feasible and should proceed as planned.
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6.0 Summary of Hot Spot Characterization Results and Treatment Test
Modifications

The primary objective of the Hot Spot characterization effort was to conduct additional site
investigation so that the treatment tests will be focused in the areas of highest CE concentrations
and to identify a new location for extraction well EA1-1. The Hot Spot characterization effort
was successfully implemented in April 2010 and produced results that achieved the primary
objective. Modifications to the treatment pilot tests are limited to adjustments of the injection
point and observation well locations and the well screen intervals. All other test parameters
remain the same as presented in the WP (Shaw, 2010). The following bullets summarize the
results of the Hot Spot characterization effort and planned treatment test modifications.

Hot Spot Characterization Results

- Thirty-two MIP tests were completed at the locations originally planned except for
minor adjustments that were made to avoid subsurface utilities.

- Two step-out MIP tests were additionally performed to delineate the extent of elevated
ECD responses along the western edge of the Traffic Island Area. Results of these
tests helped to delineate the elevated ECD responses in this direction.

« One step-in MIP test was additionally performed adjacent to well W9-18 to identify
the depth interval of elevated dichloroethene and VC concentrations detected at this
well. The ECD results did not confirm the depth interval, although the PID and FID
responses increased from 10 to 19 ft bgs. The four MIP tests performed in the
Well W9-18 Area were extended to a total depth of 65 ft bgs as a result of the increase
in ECD response observed at 30 ft bgs in 28MIP-19, the first MIP test performed in
this area.

- Based on the MIP test results at the Former Building 88 Area, a soil core and NAPL
FLUTe™ test were completed adjacent to 28MI1P-29 to identify whether DNAPL PCE
is present. The soil core extended to 65 ft bgs and no indications of DNAPL were
noted (i.e., staining, odor, elevated photoionization detections, or positive
OilScreenSoil [Sudan IV]® test). The NAPL FLUTe" test was completed to a total
depth of 28 ft bgs targeting the interval of elevated ECD, PID, and FID responses from
the 28MIP-29 test. The NAPL FLUTe" was successfully deployed and recovered,
with no indications of DNAPL present on the liner (staining). These negative results
along with previous soil and groundwater samples indicate that the potential amount
of DNAPL PCE if present is sufficiently small such that treatment of the CEs with the
proposed technology is feasible and should proceed as planned.

- Based on the MIP test results at the Traffic Island Area, a soil core and NAPL
FLUTe™ test were completed to 65 ft bgs adjacent to 28MIP-12 to identify whether
DNAPL PCE is present. No indications of DNAPL were noted in the soil core (i.e.,
staining, odor, elevated photoionization detections, or positive OilScreenSoil [Sudan
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IV]® test) or were present on the liner. A NAPL FLUTe™ test was also completed to
30 ft bgs adjacent to 28MIP-05; no indications of DNAPL were present on the liner.
These negative results along with the previous soil and groundwater samples indicate
that the potential amount of DNAPL PCE if present is sufficiently small such that
treatment of the CEs with the proposed technology is feasible and should proceed as
planned.

Treatment Test Modifications

- Isopleth maps of the cumulative ECD response within the planned treatment intervals
were generated for each area to evaluate the injection layout proposed in the WP (i.e.,
35 to 60 ft bgs for the Former Building 88 Area, 10 to 30 ft bgs for the
Well W9-18 Area, and 10 to 50 ft bgs and 50 to 65 ft bgs for the Traffic Island Area).

- The resultant isopleth map in the Former Building 88 Area showed the highest
cumulative ECD response at 28MIP-29, located below the former equipment room,
with elevated responses trending towards the north-northeast. Based on the isopleth
map the injection layout was re-oriented in a north-northeast alignment to match the
isopleth trend and to include 28MIP-29 and the original target location CPT-88-15.

- The resultant isopleth map in the Well W9-18 Area showed the highest cumulative
ECD responses at 28MIP-20 (~60 ft up-/cross- hydraulic gradient of well W9-18) and
28MIP-33 (adjacent to well W9-18). No groundwater samples are available to
confirm the magnitude of CE contamination in vicinity of 28MIP-20, therefore, the
original target area encompassing well W9-18 is planned for the test with no
adjustments to the injection layout.

» The resultant isopleth maps in the Traffic Island Area showed the highest cumulative
ECD responses along the collapsed sanitary sewer alignment as far upgradient as
28MIP-12 with elevated responses trending north-northwest along the alignment in the
10 to 50 ft bgs interval and north in the 50 to 65 ft bgs interval. Based on these
isopleth maps the injection layout was re-oriented to cover the most upgradient area of
highest responses defined by 28MIP-09, 28MIP-11, and 28MIP-12; and to include the
original target location CPT-88-13. Additionally, the revised layout includes injection
in the 50 to 65 ft bgs interval at 5 points rather than 3 points as originally planned. To
accommodate this change and keep the grid symmetrical, the revised layout includes 1
less injection point for the 10 to 50 ft bgs interval. The 5 injection points that
additionally target the 50 to 65 ft bgs interval are aligned along the downgradient
boundary of the revised layout acting as a barrier to intercept the width of the high
responses in this interval.

- The associated observation well screens will be adjusted to target lower permeability
zones (silts and clays) and higher permeability zones (sands and gravels) in each area
as best possible considering the complex soil strata. Adjustments to the well network
layout will be made to ensure that water quality conditions within and immediately
upgradient and downgradient of the pilot test areas will be monitored.
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Injection of the substrates is scheduled to begin in late July 2010 and continue into August 2010.
Following injection, monitoring of the biogeochemical changes in the aquifer is scheduled to
continue until July 2011. After which, a final report of the TS results, findings, and
recommendations will be published. A new location for extraction well EA1-1 will be identified
in the final report.
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Appendix A
NASA ARC Construction Permit
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SCVWD Exploratory Boring Permit
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Appendix F
Soil Core Logs
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Laby Name: EMAX Inc Project: MOFFETT FIELD
Lab Code: EMXT SDG No.: 10
Lab File 1D: RCP29% Date Analyzed' 03/31/10
[nstrument ID: TODZ Time Analyzed:
GC Column: RTX502.2 1D: 0.32mm (mm) Heated Purge: (YIN) Y
1b|§uur) TSZ2 ﬁELE TS3T0CE)
. _,E‘EEE...._ RT # _ AREA _ T # __&BI_E&__f RT #
2 HOUR STD 2344665 [13.10 |2371392 [18.B3 | 936778 2268
UPPER LIMET 4689330 |13.80 |4r42784 |19.33 | 1873556 |23.1
LOWER LIMIT 1172333 12,60 [1185696 |18.33 | 468389 122.18 _
] SAMPLE 1D N _ - I
1lvsToD50 TTi2399248 [13.10 |2419305 |18.82 983487 |22.68
2|MBLK1S 2620394 3.10 |2522355 .82 4389 122.67
3lLcsis 23846854 3.10 |2392027 8.31 975010 22.68
4|LCD1S 2?75284 3.10 |2430209 |18.81 Q76462 |22.68
5|MBLK2S 2949104 3.09 |2925476 8.81 1836219 22.68
&|IR28-SB02-53-041910 2158858 3.10 2141179 8.81 22h66  |22.68
181 (DFB} = 1,4-Difluorobenzene
182 Ecsz; = Chlorobenzene-d5
183 {DCB) = 1,2-Dichlorobenzene-dé
AREA UPPER LIMIT = + 1D0% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
AREA UPPER LIMIT = + 50% of surrogate area
AREA LOWER LIMIT = - 50% of surrogate area
0

# Column used t flag internal standard area values with an asterisk
* Values outside C limits.

1 of 1
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Evaluate Continuing Calibration Report

Data File

Acg On : 20 Apr 2010
Sample : CV002C3141
Misc :

MS Integration Params:

D:\HPCHEM\ 1\DATA\1CD20\RDP300.D
8:53 am

Vial:

_ Operator:

T

Inst

50ppb 8260/250ppb TBA-KET-ACL/300ppb ACN Multiplr:

524INT.P

DO WN OWR W OO

1
n
i

COCMY-~JITUNWIJOYooNJOIMNE CWOWWOYW-]Oo:

Q

3
CGM
TOOZ
1.00

.50min

$Dev Area% Dev{min)

Methed D:\HPCHEM\1\METHODS\V002C31.M (RTE Integrator)
Title METHOD 8260 5.0mL
Last Update Mon Apr 05 11:55:34 2010
Response via Multiple Level Calibraticn
Min. RRF 0.000 Min. Rel. Area 50% Max. R.T. Dev
Max. RRF Dev 20% Max. Rel. Area 200%
Compound Amount Calc
1 T 1,4-DIFLUOROBENZENE 50.000 50.000 0]
2 T Dichlorodiflucromethane 50.000 46.493 7
3 P, T Chleocromethane 50.000 52.892 -5,
4 ¢, T Vinyl chloride 50.000 ©52.674 — -5
5 7T Bromomethane 50.000 43.431 13.
6 T Chloroethane 50.000 46.844 6
7T Dichlorofluocromethane 50.000 5&£.018 -12.
g8 T Trichlorofluoromethane 50.000 54.110 -8.
9 T Acrolein 250.000 285,827 -6.
10 T l,1,2—Trichloro—1,2,2~trifl 50.000 53.017 -G,
11 T Acetomne 250.000 238.060 ) 4.
12 ¢,T,M 1,1-Dichloroethene 50.0G0 52.773 -7
12 T tert-Butyl alcohol 250.000 254.952 -2.
14 T Acetonitrile 500.000 466.406 6.
15 T Iodomethane 50.000 49.638 Q.
16 T Methylene chloride 50.000 50,974 -1.
17 T Carbon disulfide 5G.000 50.247 -1.
ig T Acrylonitrile 300.000 285.338 4.,
19 T tert-Butyl methyl ether (MT 50.000 ©51.985 -4,
20 T trans-1,2-Dichloroethene 50.000 53.070 -6,
21 T Isopropyl ether {DIPE) 50.000 52,0854 -4 .
22 T Vinyl acetate 50.000 62.840 -25
23 B, T 1,1-Dichloroethane 50.000 52.525 -5.
24 T tert-Butyl ethyl ether (ETB 50.000 ©51.346 -2.
25 T 2-Butanone 250.000 219.611 12.
26 T 2,2-Dichloropropane 50.000 53.881 -7
27 T cigs-1,2-Dichlorcocethene 50.000 51.455 -2.
28 ¢, T Chlorcform 50.000 52.32¢ -4,
29 T Bromochloromethane 50.000 53.417 -6.
30 7T Tetrahydrofuran 50.000 47.261 5.
21 § Dibromofluoromethane 50.000 48.670 2.
32 7 1,1,1-Trichicroethane 50.000 5z2.944 -5,
A3 T tert-Amyl methyl ether (TAM 50.000 52.251 -4,
34 S 1,2-Dichloroethane-d4 50.000 48.502 3.
36 I CHLOROBENZENE-D5 50.000 50.000 0.
36 T 1,1-Dichloropropene 50.000 49,951 0.
37 T Carbon tetrachloride 50.000 53,387 -6.
38 T 1,2-Dichloroethane 50.000 50.322 -0.
39 T,M Benzene 50.000 50.572 -1.
40 T,M Trichlcroethene 50.000 51.027 -2,
(#) = Out of Range
RDPA0CO.D VO0Z2C31.M Tue Apr 20 11:59:37 2010



Evaluate Continuing Calibration Report

Data File : D:\HPCHEM\1\DATA\10D20\RDP300.D Vial: 3

Acg On : 20 Apr 2010 8:53 am Operator: CGM

Sample : CVO02C3141 Inst : TOQGZ

Misc : 50ppb 8260/250ppb TBA KET-ACL/300ppb ACN Multiplr: 1.00

MS Integration Params: 524INT.

Method : D:\HPCHEM\I\METHODS\VOOEC3l.M (RTE Integrator)

Title : METHOD 8260 5.0mL

Last Update : Mon Apr 05 11:55:34 2010

Response via : Multiple Level Calibration

Min. RRF : 0.000 Min. Rel. Area : ©50% Max. R.T. Dev 0.50min

Max. RRF Dev : 20% Max. Rel. Axrea : 200%

Compound Amount Calc. $Dev Area% Dev(min)

41 C,T 1,2-Dichloropropane 50,000 49.323 __-- 1.4 99 0.0¢C
42 T Bromodichlocromethane 50.000 4%2.4813 1.2 97 0.00
43 T Dibromomethane 50.000 50.619 -1.2 104 0.00
44 T 4-Methyl-2-pentanone 250.000 233.447 £.6 87 .00
45 T cis-1,3-Dichloropropene 50.000 52.006 -4.0 101 -0¢.02
46 S Toluene-d§ 50.000 48.802 2.4 96 -0.02
47 C,T,M Toluene 50.000 47.73% . 4.5 99  0.00
48 T Ethyl methacrylate 50.000 53.015 -6.0 104 ¢.00
49 T trans-1,3-Dichloropropene 50.000 52.847 -5.7 104 0.ccC
50 T 2-Hexancne 250.000 237.102 5.2 87 0.GC0
51 T 1,1,2-Trichlorcethane 50.000 45.150 1.7 98 -0.02
52 T 1,3-Dichloropropane 50.000 45.282 1.4 86 -0.02
53 T Tetrachloroethene 50.000 51.715 -3.4 104 0.00
54 T Dibromochloromethane 50.000 45.52¢ 0.9 100 -0.0Z2
55 T 1,2-Dibromoethane 50.000 48.595 0.8 100 0.00
56 T 1 -Chlorchexane 50.000 56.644 -13.3 112 0.00
57 P,M Chlorobenzene 50.000 52.207 -4.4 103 0.00
58 T 1,1,1,2-Tetrachlorcethane 50.000 51.359 -2.7 100 0.00
59 C,T Ethylbenzene 50.000 ©5Z2.0%9¢ (//f'-4.2 101 0.0C
60 T m-Xylene & p-Xylene 100.000 109.767 -9.8 102 0.00
61 T o-Xylene 50.000 52.644 -5.3 100 0.00
g2 T Styrene 50.000 54.481 -9.0 106 ¢.c0
63 I 1,2-DICHLOROBENZENE-D4 50.000 50.000 0.C 105 0.00
64 T Isopropylbenzene 50.000 52.876 -5.4 103 ¢.00
65 P, T Bromoform 50.000 50.849 -1.7 1lo02 0.00
66 P, T 1,1,2,2-Tetrachloroethane 50.000 47.2%5 5.4 27 0.00
67 S 4 -Bromofluorobenzene 50.000 48.918 2.2 99 0.00
68 T 1,2,3-Trichloropropane 50.000 49.515% 1.0 101 0.00
69 T trans-1,4-Dichloro-2-butene 50.000 55.473 -10.9 109 0.00
70 T n-Propylbenzene 50.000 53.276 -6.6 101 0.00
71 T Bromobenzene 50.000 50.224 -0,4 101 Q.00
72 T 1,3,5-Trimethylbenzene 50.000 51.579 -3.2 100 0,00
73 T 2-Chlorotoluene 50.000 B51.233 - -2.5 102 0.00
74 T 4-Chlorotoluene 50.000 53.016 -6.0 105 0.00
75 T tert-Butylbenzene 50.000 50¢.111 -0.2 99 0.00
76 T 1,2,4-Trimethylbenzene 50.000 52.147 -4.3 101 0.00
77T sec-Butylbenzene 50.C00 5Z.284 -4.6 101 0.00
78 T p-Isopropyltoluene 50.000 54.829 -2.9 104 0.00
79 T 1,3-Dichlorokenzene 50.000 50.818 -1.6 103 0.00
80 T 1,4-Dichlorobenzene 50.000 51.9295 -4.0 106 0.00

(#) = out of Range
RDP300.D VO02C31.M Tue Apr 20 11:59:38 2010 Page 2



Evaluate Continuing Calibration Report

Data File : D:\HPCHEM\I\DATA\10D20\RDP300.D Vial: 3

Acg Cn : 20 Apr 2010 8:53 am Operator: CGM

Sample : CVOo02C3141 Inst : TOOZ

Misc . S0ppb 8260/250ppb TBA-KET-ACL/300ppb ACN Multiplr: 1.00

MS Integration Params: 524INT.P

Method : D:\HPCHEM\ 1\METHODS\V0O02C31.M (RTE Integrator)

Title : METHOD 8260 5.0mL

Last Update : Mon Apr 05 11:55:34 2010

Response via : Multiple Level Calibration

Min. RRF : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min

Max. RRF Dev : 20% Max. Rel. Area : 200%

Compound Amount Calc. $Dev Area$% Dev(min)

81 T n-Butylbenzene 50.00C 54.105 -8.2 1l0s 0.00
g2 T 1,2-Dichlorobenzene S0.000 49.502 1.0 102 0.00
83 T i,2-Dibromo-3-chloropropane 50.000 46.200 7.6 102 0.00
84 T 1,2,4-Trichlorobenzene 50.000 57.8660 -15.3 115 0.00
85 T Hexachlorobutadiene 50.000 52.558 -5.1 108 0.00
8¢ T Naphthalene 50.000 53.737 -7.%5 110 0.00
87 T 1,2,3-Trichlorcbhenzene 50.000 ©55.24¢ -10.5 113 0.00
(#) = Out of Range SPCC's out = 0 CCC's cut = 0
RDP300.D VO02C31.M Tue Apr 20 11:592:38 2010 Page 3



Evaluate Continuing Calibration Report

Data File : D:\HPCHEM\l\DATA\lOD20\RDP300.D Vial: 3
Acg On : 20 Apr 2010 8:53 am Operator: CGM
Sample : CV0O02C3141 Inst : TOOZ2
Misc . S0ppb 8260/250ppb TBA-KET-ACL/300ppD ACN Multiplr: 1.00
MS Integration Params: S524INT.F
Method . D:\HPCHEM\1\METEODS\VC02C31.M (RTE Integrator)
Title : METHOD 8260 5.0mL
Last Update : Mon Apr 05 11:55:34 2010
Regponse via : Multiple Level Calibration
Min. RRF : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 20% Max. Rel. Area : 200%
Compound AvgRF CCRF $Dev Area% Dev{min)
11z 1,4-DIFLUOROBENZENE 1.000 1.000 0.0 102 0.00
2T Dichlorodiflucromethane 0.1596 0.182 7.1 50 g.co0
3 P, T Chloromethane 0.321 — 0.338 -5.3 101 ¢.01
4 C, T Vinyl chloride 0.222 0.233 -5.0 100 -0.02
5T Bromomethane 0.206 0.179 13.1 90 .00
6 T Chloroethane 0.139 0.130 5.5 g4 -0.02
7T Dichlorofluoromethane 0.428 0.480 -12.1 112 0.0C
g8 T Trichlorofluoromethane 0.266 0.288 -8§.3 105 -0.03
9 T Acrclein 0.039 0.042 -7.7 101 -C.0Z
10 T l,l,Z«Tricthro~l,2,2—trifl 0.152 D.162 -6.6 103 ¢.00
11 T Acetone 0.072 0.061 15.3 88 G.00
12 C,T,M 1,1-Dichloroethene 0.375 0.3%926 -5.6 108 -0.03
13 T tert-Butyl alcohol 0.033 0.033 0.¢ 108 -0.02
14 T Acetonitrile G.035 0.033 5.7 104 -C.02
15 T Iodomethane 0.408 0.405% 0.7 103 -0.05
1l T Methylene chloride ¢.386 0.394 -2.1 112 -0.02
17 T Carbon disulfide 1.208 1.135 6.0 109 -0.03
18 T Acrylonitrile 0.093 0.089 4.3 21 -0.02
18 T tert-Butyl methyl ether (MT 0.657 0.683 -4.0 107 0.00
20 T trang-1,2-Dichloroethene 0.384 0.408 -6.2 108 -0.02
21 T Isopropyl ether (DIPE} 0.983 1.024 -4.2 107 -0.02
22 T Vinyl acetate 0.470 0.520 -25.5% 120 0.00
23 P, T 1,1-Dichloroethane 0.504 —0.528% -5.0 108 0.00
24 T tert-Butyl ethyl ether (ETB 0.798 0.820 -2.8 105 0.ac
25 T 2-Butanone 0.145 0.128 11.7 B84 0.00
26 T 2,2-Dichloropropane 0.251 ¢.271 -8.0 106 -0.02
27 T cis-1,2-Dichloroethene 0.348 0.358 -2.9 105 0.00
28 ¢, T Chloroform 0.4591 0.514 -4.7 103 0.0Q0
28 T Bromochloromethane 0.278 0.297 -6.8 107 0.00
30 T Tetrahydrofuran 0.100 0.095 5.0 101 0.00
31 S Dibromofluoromethane 0.293 0.286 2.4 95 0.00
32 T 1,1,1-Trichloroethans 0.317 0.336 -6.0 104 0.00
33 T tert-Amyl methyl ether (TAM 0.157 0.164 -4.5 107 0.00
34 S 1,2-Dichloroethane-d4 0.245 0.238 2.9 94 0.00
35 I CHLOROBENZENE-I5 1.000 1.000 0.0 102 0.00
36 T 1,1-Dichloropropene 0.160 0.160 0.0 102 0.00
37 T Carbon tetrachloride 0.278 0.29¢6 -6.5 110 -0.02
38 T 1,2-Dichloroethane 0.308 0.308 -0.7 100 0.00
29 T,M Benzene 1.252 1.267 -1.2 101 0.00
40 T,M Trichlorocethene 0.339 0.346 -2.1 103 0.00C

(#) = Out of Range
RDP300.D VOO02C31.M Tue Apr 20 11:59:44 2010 Page 1



Evaluate Continuing Calibration Report

Vial: 3
Operator: CGM
Inst TOOZ

R.T. Dev

0.50min

Data File : D:\HPCHEM\1\DATA\10D20\RDP300.D
Acg On : 20 Apr 2010 g:53 am
Sample : CV002C3141
Misc : S50ppb 8260/250ppb TBA-KET-ACL/300ppb ACN Multiplr: 1.00
MS Integration Params: 524INT.P
Method . D:\HPCHEM\ 1\METHODS\V002C31.M (RTE Integrator)
Title : METHOD 8260 5.0mL
Last Update : Mon Apr 05 11:55:34 2010
Response via Multiple Level Calibration
Min. RRF : 0.000 Min. Rel. Area : 50% Max.
Max. RRF Dev : 20% Max. Rel. Area : 200%
Compound AvaRF CCRF

le

b=

-

HH-HAoHYydHdAAREda3n0haddgan

-~ -

=

HHE-A 9 A3330noga M

1,2-Dichloropropans
Bromodichloromethane
Dibromomethane
4 -Methyl -2 -pentancne
cis-1,3-Dichloropropene
Toluene-ds

M Toluens
Ethyl methacrylate
trans-1,3-Dichloropropene
2 -Hexanone
1,1,2-Trichloroethane
1,3-Dichloropropane
Tetrachloroethene
Dibromochloromethane
1,2-Dibromoethane
1-Chlorohexane
Chlcrobenzene
1,1,1,2-Tetrachloroethane
Ethylbenzene
m-Xylene & p-Xylene
o-Xylene
Styrene

1, 2-DICHLORCBENZENE-D4
Isopropylbenzene
Bromoform
1,1,2,2-Tetrachlorcethane
4 -Bromofluorobenzene
1,2,3-Trichloropropane
trans-1,4-Dichlorc-2-butene
n-Propylbenzene
Bromobenzene
1,3,5-Trimethylbenzene
2-Chlorotoluene

4 -Chlorotoluene
tert-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
p-Isopropyltoluene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

e N eNeNe e

ORFRPRHPODOOCDOOOOoC0O 00

H P NWNN OO R OOCRHE O WH

aDev Area% Dev(min)

QWO -3d B OO B ] U

OMUAWWOLIUIRUMOKFOR® OO

1

OO OO0 OO0 00
-]
o

OOOOoOQ OO0 0Oo0OoO 00000
&}
(=]

(#) =

RDP300.D VO02C31.M

Out of Range

Tue Apr 20 11

245 0.340
393 0.389
201 0.203
352 0.329
523 0.544
044 1.019
1.359 1.298
429 0.455
434 0.458
255 0.242
286 0.281
518 0.511
256 0.265
307 0.304
312 0.210
516 0.585
866 _— 0.904
295 0.303
466 1.527
047 1.150
133 1.193
931 1.015
000 1.000
488 3.675
505 .. C.514
181 1.117
991 < £0.970
289 0.286
253 0.281
418 4.708
870 0.874
765 2.852
540 2.603
359 2.501
660 0.662
707 2.823
812 3.986
880 3.164
533 1.558
519 1.580
:59:46 2010



Evaluate Continuing Calibration Report

Data File : D:\HPCHEM\1\DATA\10DZ20\RDP300.D Vial: 3

Acg On : 20 Apr 2010 8:53 am Operator: CGM

Sample : CVQQ02C3141 Inst : TOO2

Misc : 50ppb 8260/250ppb TBA-KXKET-ACL/300ppb ACN Multiplr: 1.00

MS Integration Params: 524INT.P

Method : D:\HPCHEM\ 1\METHODS\VC(02C31.M (RTE Integrator)

Title : METHOD 8260 5.0mL

Last Update : Mon Apr 05 11:55:34 2010

Regponse via : Multiple Level Calibration

Min. RRF . 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min

Max. RRF Dev : 20% Max. Rel. Area : 200%

Compound AVgRF CCRF $Dev Area% Dev(min)

81 T n-Butylbenzene 2.580 2.792 -8.2 106 0.00
gz T 1,2-Dichlorobenzene 1.416 1.402 1.0 102 0.00
83 T 1,2-Dibromo-3-chloropropane 0.178 0.164 7.2 102 0.00
84 T 1,2,4-Trichiorobkenzens 0.725 0.836 -15.3 115 0.00
85 T Hexachlorcobutadiene 0.413 0.434 -5.1 108 0.00
86 T Naphthalene 1.951 2.097 -7.5 110 0.00
87 T 1,2,3-Trichlorobenzens 0.628 0.694 -10.5 113 0.00
(#) = Out of Range SPCC's out = 0 CCC's out = 0
RDP20C.D VO02C31.M Tue Apr 20 11:59:47 2010 Page 3



S5A
VOLATILE QRGANIC INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)

Lab Name: EMAX Inc Contract: MOFFETT FIELD
Lab Code: EMXT Case No.: SAS No.: SDG No,; 100167
Lab File ID; RDEZSZ BFE [njection Date : Q4s21/10
Instrument ID: TOD3 BFE Injection Time ; 12:58
GC ColumnzRTX502.21D0:0.32mm {nm) Heated Furge: (Y/N) Y
% RELATIVE
mfe_| ION ABUNDANCE CRITERIA B ABUNDANCE
50 | 15.0 - 40.0% of mass 95 16.3]
79 | 30.0 - &60.0% of mass 95 50,74
g5 | Base peakJ 100% relative abundance_____ 100.900
96 | 5.0 - 9,0% of mags 9 6.686
173 | Less than 2.0% of mas& T7% 0.00¢_ 0.0)1
174 | Greater than 50% of mass Y5 ___ 84,27
192 | 35007-7107.0% B mese 1 83:33¢ ok:3}]
- of masg 174 . .
177 | 5.0 - 9.0% of mass 175 5.29( 6.632
-value 18 #% mass 174 Z-VETUE 1§ &% mass 176

TH1S CHECK APPLIES TO THE FOLLOWING SAMPLES, M5, MSD,BLANKS, AND STANDARDS:

1373 ¢ TAS ! LAB —DRIE | TIVE
SAMPLE NO. ___SAMPLE ID FILE 10| ANALYZED | ANALYZED
1|vSTDOE0 CVOD3D1407 RDE233 046721710 | 13:28
2 |MBLK3S VOD3D 168 ROE237 04721710 | 15:32
3|Les3s VOD3D16L RDES34 04721710 | 13:59
¢ | heiRas HDa0ISE RDES21 erstg | 134l
&|TR28-5B02-53-0419100L D167-01T RDE247 04731710 | 20:39
1
page 1 of 1 FORM V VOA oLM02.0
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8A
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: EMAX Inc Pruject. MOFFETT FIELD
Lab Code: EMXT SDG No. oD147
Lab File 1D: RDE15G Date Analyzed: 0&/14/10
Instrument ID: 3 Time Analyzed: 11:56
GC Column: RTK502 10: 0.32mm {mm) Heated Purge: oy Y
IST{DBF] TSZ{CBZ) TS3LDCBJ
_______ | __AREA_ #]| RT #| AREA RT_#{ AREA #[ 'RT #
12 HauR STD ““lio08s48 | 9.71 1945958 |[15.31 | 750918 |20.44
PER LIMIT 3817296 10.21 (3821916 5.81 11501836 [20.9:
_______ LOHER LIMIT  |7954324 | 9.21 (7972979 |14.81 [ 375439 19.94
SPLE D> |
11vsTDO50 2208086 | 9.75 |2220267 |15.35 | 802694 |20.48
2 IMBLK3S 2559622 Q.76 | 245643 5.36 Ub64T  |20.49
3lLLs3s 2259625 Q.74 |2320824 5.36 832901 20.49
& |LED3S 2151241 9.76 |2242387 5.36 813788 |[20.4%
3 |MBLKAS 2332873 9,75 2283298 5.7 880325 [20.50
6| IR28-5B02-53-041910DL 2228250 @.76 |2081012 5.36 822823 |20.49
151 EDFBB = 1,4-Difluorobenzene
152 (CBZ} = Chlorobenzene-dS
183 (DCBY = 1,2-Dichlorobenzene-d4
AREA UPPER LIMIT = + j00% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
AREA UPPER LIMIT = + 50% of surrogate area
AREA LOWER LIMIT = - 50% of surrogate area
# Column used to fl ag internal standard area values with an asterisk
* Values outside of QC limits.
1 of %
poge 1 © FORM VII1 VOA-8260 1/2000




Evaluate Continuing Calibration Report

-

Data File : D:\HPCHEM\1\DATA\10D21\RDE233.D e vial: 2
Acg On : 21 Apr 2010 1:28 pm « Operator: CGM
Sample : CVQD3D1l407 Inst : D3
Misc : S0ppb 8260/250ppb TBA-KET-ACL/300ppb ACN Multiplr: 1.00
MS Integration Params: 524INT.P
Method : D:\HPCHEM\ 1\METHODS\VOD3D14.M (RTE Integrator)

- Title : METHOD 8260
Last Update : Thu Apr 15 08:36:36 2010

Response via : Multiple Level Calibration

Min. RRF : 0.000 Min. Rel. Area : 50% Max. R.T. Dev 0.50min
Max. RRF Dev : 20% Max. Rel. Area : 200%
Compound Amount Calc. sDev Area% Dev(min)
11 1,4-DIFLUOROBENZENE 50.000 50.000 0.0 116 0.04
2T Dichlorodifluoromethane 50.000 43.221 13.6 96 0.01
3 P, T Chloromethane 50.000 37.494 . 25.0% 93 0.03
4 C,T Vinyl chloride 50.000 43.482 .7 “13.0 96 0.03
5 T Bromomethane 50.000 40.745 18.5 94 0.03
6 T Chloreoethane 50.000 45.797 8.4 101 0.03
7T Dichlorofluoromethane 50.000 51.341 -2.7 108 0.03
8 T Trichlorofluoromethane 50.000 50,145 -0.3 104 0.03
9 T Acrolein 250.000 236.285 5.5 103 0.03
10 T Acetone 250.000 241.762 3.3 105 0.03
11 T 1,1,2-Trichloro-1,2,2-trifl 50.000 50.509 ~1.0 106 0.03
12 T tert-Butyl alcohol 250.000 225.147 _— 9.9 97 0.03
13 C,T,M 1,1i-Dichloroethene 50.000 49.6637 . 0.7 106 0.03
14 T Acetonitrile 500.000 493.109 1.4 110 0.04
15 T Iodomethane 50.000 49.440 1.1 101 0.04
16 T Methylene chloride 50.000 48.525 3.0 109 0.03
17 T Acrylonitrile 300.000 292.558 2.5 102 0.03
18 T tert-Butyl methyl ether (MT 50.000 51.138 -2.3 104 0.03
19 T Carbon disulfide 50.000 43.866 12.3 94 0.03
20 T trans-1,2-Dichloroethene 50.000 48.815 2.4 103 0.03
21 T Isopropyl ether (DIPE) 50.000 51.531 -3.1 109 0.04
22 T vinyl acetate 50.000 44.911 10.2 98 0.04
23 P, T 1,1-Dichloroethane 50.000 50.586 -1.2 108 0.04
24 T tert-Butyl ethyl ether (ETB 50.000 51.651 -3.3 108 0.04
25 T 2-Butanone 250.000 216.842 13.3 103 0.03
26 T 2,2-Dichloropropane 50.000 51.551 -3.1 112 0.03
27 T cis-1,2-Dichloroethene 50.000 50.642// -1.3 106 0.04
28 C,T Chloreoform 50.000 50.561 <_1.1 109 0.04
29 T Bromochloromethane 50.000 49.429 1.1 107 0.04
3¢ T Tetrahydrofuran 50.000 46.063 7.9 102 0.04
18 Dibromofluocromethane 50.000 52.890 -5.8 1186 0.03
32 7T 1,1,1-Trichloroethane 50.000 51,047 -2.1 109 0.03
33 7T tert-Amyl methyl ether (TAM 50.000 47.269 5.5 103 0.03
34 8§ 1,2-Dichloroethane-d4 50.000 54,190 -8.4 116 0.04
35 I CHLOROBENZENE-D5 50.000 50.000 0.0 114 0.04
36 T 1,1-Dichloropropene 50.000 45.726 8.5 101 0.04
37 T Carbon tetrachloride 50.000 48.532 2.9 107 0.04
38 7T 1,2-Dichloroethane 50.000 48.608 2.8 106 0.04
39 M,T Benzene ; 50.000 46.579 6.8 105 0.04
40 M,T Trichloroethene 50.000 46,829 6.3 104 0.04
(#) = Out of Range,
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