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Executive Summary

A removal action was conducted between August 2006 and March 2009 to address the dense
non-aqueous phase liquid (DNAPL) in the soil and groundwater within Installation Restoration
(IR) Site 5, Plume 5-3, at Alameda Point, Alameda, California. The removal action was
implemented by Shaw Environmental, Inc. (herein referred to as Shaw), with the
U.S. Department of Navy (Navy), Base Realignment and Closure Program Management Office
(BRAC PMO), and followed the conclusions of the Engineering Evaluation/Cost Analysis
(EE/CA) completed in 2001 as a non-time critical removal action that included Plume 5-1
(IR Site 5) and Plume 4-2 (IR Site 4) as well, the results of which can be found in the Field
Activities Report for Plume 5-1 and the Final Removal Action Completion Report for Plume 4-2
(Shaw 2006a and Shaw 2007). The main objective of the removal action was to reduce the total
concentrations of the chlorinated volatile organic compounds (CVOC) in the groundwater to
below 10,000 micrograms per liter (pug/L), to the extent technically and economically
practicable.

The EE/CA specified source reduction using electrical heating with soil vapor extraction to
remove the volatile organic compound (VOC) mass in the subsurface. Seven separate plumes
were identified for the removal action, Plumes 4-1, 4-2, and 4-3 at IR Site 4 and Plumes 5-1, 5-2,
5-3, and 5-4 at IR Site 5. The EE/CA specified the extent of contamination as dissolved
concentrations of total chlorinated hydrocarbons in excess of 10,000 pg/L. A supplemental
design data investigation (DDI) was conducted between 2001 and 2002 at each of the identified
plumes, which involved groundwater sampling within and beyond the horizontal and vertical
extents specified in the EE/CA for each plume to identify the volume for the removal action at
each plume (IT 2002c-1). The DDI verified the existence of a 10,000 pg/L plume at 4-1, 4-2, 5-1
and 5-3, and determined that the size of these plumes were substantially large than specified in
the EE/CA. However no groundwater concentrations in excess of 10,000 pg/L were found at
Plumes 4-3, 5-2, and 5-4, so removal actions were not performed at these plumes.

Results of historical investigations at Plume 5-3 suggested the presence of DNAPL in the soil
and groundwater due to the detection of CVOCs at levels above 10,000 ng/L, with total CVOC
concentrations as great as 1,710,000 ug/L observed in the area. The CVOCs of concern were
1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), 1,2-dichloroethane (1,2-DCA),
cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE),
tetrachloroethene (PCE), 1,1,1-trichloroethane (1,1,1-TCA), 1,1,2-trichloroethane (1,1,2-TCA),
trichloroethene (TCE), and vinyl chloride (VC). For the purpose of this removal action, these
CVOCs were also referred to as the screening analytes (SA). The DDI conducted between 2001
and 2002 at the site indicated that the groundwater plume originated in the plating shop of
Building 5 and extended northward to just beyond the breezeway intersection of Building 5 and
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Building 5A. The estimated areal extent of the treatment plume was 33,000 square feet (ft%),
substantially larger than that indicated in the EE/CA. The DNAPL removal was limited to a
maximum depth between 13 and 20 feet below ground surface (bgs). The Bay Sediment Unit
(BSU) was identified in that depth interval across Plume 5-3 which appears to be retarding
downward migration. A restriction of the treatment depth was justified to prevent the creation of
downward migratory pathways.

The full-scale application of Six-Phase Heating (SPH) at Plume 5-3 required dividing the
installation/operation into three phases to optimize the performance of existing equipment
previously used at Plume 5-1 for use on this large plume area. Each phase consisted of multiple,
hexagonal heating cells wired independently and in parallel to heat up areas within each cell and
between cell pairs.

Five treatment cells were installed each for Phase I and Phase II, and two cells were installed for
Phase III. Each cell consisted of six electrodes and a neutral electrode, and each electrode
consisted of four sheet-piles wired in parallel. Vapor extraction wells were laid out on an
approximate 17-foot grid pattern over the treatment areas to collect vapors. Piezometers were
laid out inside the area and around the perimeter to measure the vacuum influence and ensure
vapor capture. Thermowells were placed throughout the treatment zones to measure the heating
achieved below the ground surface and gauge the progress of the SPH operation.

A total of 17 groundwater monitoring wells were installed at Plume 5-3 to monitor the
performance of the SPH operations. These wells were divided among the three phases of SPH
operations. Baseline sampling was performed prior to beginning each phase to assess the
starting groundwater concentrations. Treatment progress sampling was conducted once during
the operations, approximately 2 months into the heating operation, and once at the completion of
the operations for each phase to establish the treatment effectiveness for each phase. One final
sampling event was performed on all the Plume 5-3 wells 3 months after the completion of the
third and final phase. This sampling event was designed to measure the rebound of CVOC
concentrations after treatment.

At the time of shutdown of the system in March 2009, a total of 5,300,000 kilowatt-hours
(kWhrs) of energy had been inputted to the ground over the 33,000 ft* treatment area. Based on
the results of the post-treatment sampling, all monitoring wells showed total CVOC
concentrations below 10,000 ug/L. The total reduction of CVOC concentrations between
baseline and post-treatment averaged 99.6 percent (%), starting from an average concentration of
nearly 82,000 pg/L to a final concentration of less than 300 pg/L. The average baseline
concentration of 82,000 ug/L was based upon plume wide hydropunch sampling at an average
depth of 13 ft bgs performed in 2002 as part of the DDI. Individual monitoring well reductions
as great as 103,000 ug/L to less than 400 pg/L. were achieved in the Phase I operations at
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monitoring well 5-3MW1S, as great as 17,000 pg/L to 10 pg/L in the Phase II operations at
monitoring well 5-3MWSS, and as great as 9,000 pg/L to 200 pg/L in the Phase III operations at
monitoring well 5-3MW11S. An estimated 253 pounds of VOCs were recovered in the vapor
recovery system, calculated based upon vapor concentration measurements, system flow rates,
and operational up time. An estimate of the total CVOC mass initially present within the
treatment based upon groundwater concentrations is 400 pounds. Both estimates are rough
approximations, but do show order of magnitude agreement.

In conclusion, the removal action objective at Plume 5-3 was achieved. After a total of thirteen
months of heating for all three phases, the total CVOC concentrations in the groundwater were
reduced to well below the removal action objective of 10,000 pg/L, with a mean post treatment
concentration of less than 300 pg/L.

Rebound sampling performed plume wide showed a further reduction of more than 70% overall.
Rebound sampling for the Phase I area, conducted over two years since the last progress
sampling, showed an average 96% reduction in total CVOC concentrations, from 200 pg/L to
less than 10 pg/L. The rebound sampling for the Phase II area was performed approximately
one year after the termination of heating and showed an additional 60% reduction in total CVOC
concentrations on average, from 360 pg/L to less than 150 pg/L. The rebound sampling for
Phase III was performed approximately 4 months after heating terminated in that area and
showed an average reduction of greater than 80%, from 100 pg/L to 20 pg/L.

In addition, this report represents the completion of the non-time critical removal actions
specified by the EE/CA; a comparison of the thermal treatments performed at IR Site 4 and
IR Site 5 is provided.
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1.0 Introduction

This Removal Action Completion Report summarizes a non-time critical removal action
conducted by Shaw Environmental, Inc. (Shaw) at IR Site 5, Plume 5-3. IR Site 5 is located
within the former Naval Air Station Alameda (currently known as Alameda Point) in Alameda,
California. Removal activities were executed for the United States (U.S.) Department of the
Navy (Navy), Base Realignment and Closure, under the Environmental Remedial Action
Contract N62474-98-D-2076, Contract Task Order (CTO) 0133 and CTO FZNO N62470-02-D-
3260 Figure 1, “Building 5, IR Site 5 Location Map,” shows the location of IR Site 5.

This work was performed pursuant to the Final Removal Action Project Plans (RAPP),
Installation and Restoration Sites 4 and 5 Dense Non-aqueous Phase Liquid (DNAPL) and
Dissolved Source Removal Action, Alameda Point, Alameda, California (IT Corporation [IT],
2002a). The RAPP was modified by the Amendment to the Final Removal Action Project Plans,
Installation and Restoration Sites 4 and 5 DNAPL and Dissolved Source Removal Action,
Alameda Point, February 8, 2002, Concerning Installation of Well Points for DNAPL Extraction
at Plume 5-1 (IT, 2002b). The plans for the subject work at IR Site 5 were detailed in the
Project Plan Addendum, DNAPL Removal Action Installation Restoration Site 5, Alameda Point,
Alameda California (Addendum) (Shaw, 2003b).

The RAPP defined the project objectives as applying SPH to remove sufficient contaminant
mass to permanently reduce the total concentrations of the contaminants of concern (COCs) to
below 10,000 parts per billion (ppb), also referred to as 10,000 micrograms per liter (ng/L),
within the contaminated groundwater plumes designated by the Engineering Evaluation and Cost
Analysis (EE/CA) (Installation Restoration Sites 4 and 5 Dense Nonaqueous Phase Liquid and
Dissolved Source Removal Action Engineering Evaluation and Cost Analysis, Alameda Point,
Alameda, California, Tetra Tech Environmental Management, Inc. [TtEMI], 2001), to the extent
technically and economically practicable. The RAPP listed ten COCs to be used as screening
analytes (SA): 1,1-dichloroethane (1,1-DCA), 1,1-dichloroethene (1,1-DCE), 1,2-dichloroethane
(1,2-DCA), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE),
tetrachloroethene (PCE), 1,1,1-trichloroethane (1,1,1-TCA), 1,1,2-trichloroethane (1,1,2-TCA),
trichloroethene (TCE), and vinyl chloride (VC). The RAPP further established that total
dissolved-phase concentrations of the 10 COCs over 10,000 ppb are taken as an indicator of the
presence of DNAPL. Concentrations below that threshold indicate the absence of DNAPL. The
terms “DNAPL,” “screening analytes (SA)”, and “contaminants” are used throughout this
document to refer to the ten COCs collectively. All mentions of “the plume” should be taken as
references to the extent of DNAPL or the 10,000 ppb total contaminants contour.
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The Addendum (Shaw, 2003b) detailed the plans for DNAPL removal from the two known
DNAPL plumes at IR Site 5, Plume 5-1 and Plume 5-3, shown in Figure 2, “Building 5 Detail
Location, and Associated Plumes.” The removal action at Plume 5-1 was completed in
November 2004, and is discussed elsewhere (Shaw, 2006a). This report describes the Six-Phase
Heating (SPH) application that treated the full estimated extent of DNAPL at Plume 5-3.

This report addresses the following main topics:

e Site description and project background

o Removal action objectives and approach

o Field implementation of the removal activities

e Removal action effectiveness assessment

e Summary of non-time critical removal actions performed based upon EE/CA

Supporting field records and analytical reports are included in the accompanying appendices.

1.1 Site Description

IR Site 5 consists of more than 18 acres of land located in the central portion of Alameda Point.
Building 5, which is the largest building at Alameda Point, covers approximately 12.5 acres at
Site 5. Building 5 housed specialty shops for aircraft component repair and maintenance from
1942 until the base was closed in April 1997. These shops were used for cleaning, reworking,
and manufacturing of metal parts; tool maintenance; plating operations; and painting operations.
Processes in the plating shop included degreasing; caustic and acid etching; metal stripping and
cleaning; and chrome, nickel, silver, cadmium, and copper plating. Building 5 is currently
vacant. Chemicals from the various industrial processes inside Building 5 are believed to have
been released directly to the subsurface beneath certain operational areas. The source for
Plume 5-3 was the plating shop which was located in the area at the southern end of the plume
where the highest concentrations of CVOCs were detected. Solvents and metals are believed to
have been released from the plating shop via floor drains (IT, 2002a).

1.2  Geology and Hydrogeology

Stratigraphy beneath IR Site 5 consists of five geologic units: the Lower San Antonio Formation,
the Upper San Antonio Unit, the Merritt Sand Formation, The Bay Sediment Unit (BSU), and
artificial fill (TtEMI, 1999a). The Lower San Antonio Unit, or Yerba Buena Mud, is a clay that
extends from a depth of approximately 125 ft bgs to a depth of approximately 170 to 200 ft bgs.
The Upper San Antonio Unit overlies the Yerba Buena Mud and extends from 100 ft bgs to
about 125 ft bgs. It consists of interbedded layers of very fine-grained, silty sand and green-grey
silty clay. The Merritt Sand Formation overlies the San Antonio Formation and extends from
35 ft bgs to about 100 ft bgs, consisting of yellow-brown clayey sand, with approximately 5%
clay, moist, silty sand, and fine-grained, well-sorted sand with some sea shell fragments.
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The overlying BSU extends from 15 ft bgs to about 35 ft bgs and is composed of three sediment
types: 1) a stiff, moist dark olive clay; 2) sand and clay with a number of shell fragments; and
3) silty sand with interbedded layers of fine-grained sand. The three sediment types are
discontinuous throughout the site and the BSU can interfinger with the Merritt Sand and Upper
San Antonio Unit. These sediments have a moderate to low estimated hydraulic conductivity
ranging from 3.22x10” centimeters per second (cm/sec) to 3.90x10” cm/sec. This hydraulic
conductivity range would limit the use of steam injection as a means of heating at the site but
will not affect the application of SPH which can heat the electrically charged clays in the
treatment area.

The artificial fill overlies the BSU and is composed of olive brown, unconsolidated fine to
medium-grained sand with lenses of silty sand, gravelly sand, or sandy gravel. The lenses of
silty sand and gravel sediment have a relatively high hydraulic conductivity. The artificial fill
extends from the ground surface to about 12 to 15 ft bgs.

Groundwater at Site 5 is first encountered between 4 and 7 ft bgs in the artificial fill. The first
water-bearing zone (FWBZ) and second water-bearing zone (SWBZ) are separated by the
low-permeability sediments in the BSU. The FWBZ is situated in the artificial fill and the upper
part of the BSU. The BSU varies in thickness beneath Site 5 and acts as a semi-confining flow
boundary between the FWBZ and SWBZ. The SWBZ is situated within the lower part of the
BSU, the Merritt Sand, and the Upper San Antonio Unit. The Lower San Antonio Unit separates
the SWBZ from underlying formations at Site 5.

The general groundwater flow direction in the FWBZ is to the northeast; however, local
variations exist. Two storm drains in Site 5 may also affect flow directions. The general
groundwater flow direction in the SWBZ is to the south. Based on a tidal study conducted in
nearby wells, a tidal fluctuation of approximately 2 inches could be expected in the SWBZ at
Building 5 (Well D05-02) and approximately 11 inches southwest of Building 5 (Well D1001).
Tidal fluctuations were not investigated in the FWBZ at Site 5 (IT, 2002a).
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2.0 Removal Action Description

This section describes the nature and extent of the inferred DNAPL removal action area and the
removal action objectives. In addition, this section provides an overview of the treatment
approach taken to address the DNAPL contamination in the groundwater.

21  Extent of Removal Action Area

A removal action to address the potential DNAPL was initiated for Plume 5-3 based upon
previous investigation findings (TtEMI, 2001). Between 2001 and 2002, a DDI was conducted
to further determine the contaminant distribution in groundwater and the DNAPL plume extent
for the full-scale design of the treatment system at Plume 5-3 (IT, 2002h). The results of that
investigation yielded a plume that was much larger in lateral extent, however concentrations
were not found to be as deep as stated in previous findings.

Plume 5-3 was found to extend across an area of approximately 33,000 ft*, entirely within
Building 5. The plume originated in the former plating shop at the southern end of the plume
and spreads northerly approximately 300 ft, just beyond the east-west breezeway that separates
the original Building 5 area from the addition Building SA. The maximum width of the plume
was approximately 200 ft, spreading westerly as it migrated to the north, as shown in Figure 2.

The target depth of the removal action at Plume 5-3 was limited to 20 ft bgs or less. The BSU
was identified in that depth interval across the plume, which appears to be retarding downward
migration. A restriction of the treatment depth was justified to prevent downward migration.
Based upon this depth limitation, the removal action focused only on the FWBZ, and the
artificial fill and BSU geologic units.

2.2  Removal Action Objective

The objective of this removal action was:

e The removal of sufficient contaminant mass to reduce the total concentrations of the
COCs below 10,000 ppb within the horizontal extent of Plume 5-3, to a maximum
depth of 20 ft bgs

The pilot test and full scale applications at Plume 5-1 showed that this Removal Action
Objective (RAO) was easily obtainable, and if operations reached a plume area temperature of
90°C and maintained that for two weeks, treatment even below 1,000 ppb could be achieved (IT,
2003a, Shaw 2006a).
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2.3  Treatment Approach

Full-scale SPH with vapor extraction was used to reduce VOC concentrations within Plume 5-3
at IR Site 5. The technology was proven effective in the pilot test and full scale application at
Plume 5-1, reducing total COCs within the treatment area below 10,000 ppb (IT, 2003a,
Shaw 2006a). A detailed description of the SPH technology was provided in the
RAPP (IT, 2002a). The technical approach to applying full-scale SPH at IR Site 5 was detailed
in the Addendum (Shaw 2003Db).

The full scale application of SPH proven successful at Plume 5-1 covered an area of roughly
15,000 ft* to a depth up to 20 ft bgs. The application at Plume 5-1 used five hexagonal heating
cells and was designed to heat the entire area within a 90-day period or less. Rapid heating was
desired to minimize energy losses to the surroundings while the target area was heated. The
application at Plume 5-1 was also designed to optimize the output from the existing three power
supplies. These power supplies have outputs that are adjustable within four voltage ranges, with
step adjustments at the ends of the voltage ranges. The optimum output from the power supplies
is at the top end of any given range. The layout of the heating cells, including special location
within the plume, individual cell size, cell orientation and separation of between cells, was
designed with the time and existing equipment constraints. A model was prepared to evaluate a
multitude of scenarios, arriving at the optimum layout that was used at Plume 5-1.

Plume 5-3 covers an area of approximately 33,000 ft*, which is more that two times the size of
Plume 5-1. Based on the optimal layout proven successful at Plume 5-1, the SPH application at
Plume 5-3 was implemented in a phased approach, maintaining the optimized layout developed
and proven at Plume 5-1. The first two phases at Plume 5-3 individually mirrored the
application at Plume 5-1, utilizing five heating cells to cover subset treatment areas, and the third
phase was a smaller application, utilizing only two heating cells, to cover the remaining plume
area. The layout of the three operational phases is shown in Figure 3, “Plume 5-3 SPH
Operational Phases.”

24  SPH System Description

The SPH and vapor extraction equipment consists of the following functional components:

Power System

Vapor Extraction Operations (VEO)
Vapor Treatment Operations (VTO)
Field Monitoring Systems

b=

The following sections discuss the approach taken to the design and operation of the four main
components.
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241 SPH Power System

Three power supplies were used to power the five heating cells that were installed. Each power
control unit converts commercial three-phase electrical power to six-phase electrical power.
Multiple power control units were specified during the SPH pilot tests at Plumes 4-1 and 5-1 to
keep equipment size manageable for the multiple deployments outlined in the RAPP. Multiple
power supplies have the additional benefit of reducing electrical interaction (cross talk) between
adjacent heating cells and problems associated with it. The multiple power supplies provided a
greater degree of heating control and enabling the adjustment of heating in one area without
affecting others.

Two identical power control units (PCU1 and PCU2), each with a 1 megawatt (MW) output
capacity, were designed by Shaw and manufactured by Ametek HDR. Each of these units was
used to heat two hexagonal cells wired in parallel. The third power supply, the Six Transformer
Array (STA), had a 0.5 MW capacity and was designed and built by Shaw. This unit was used to
heat a single hexagonal array.

PCUl and PCU2 were fully instrumented, with switching contactors, silicon -circuit
rectifiers (SCRs), programmable logic controllers (PLCs), personal computers (PC), and
auto-dialers. The switching contactors and SCRs allowed for variable power (voltage and
current) to the field. The PLCs and PC allowed for automated control, datalogging, and
interlocking safety systems. The autodialer allowed for systems communication to the operator
and field engineer for system alarms or power failure. During the SPH operations at Plume 5-3,
PCUI served in a master function and PCU2 served in a slave function. The master PCU logged
the operational data, controlled the operation of the process equipment, monitored the safety
interlock systems, and enabled the operation of the other power supplies. The master unit
controlled the output capacity of both PCUs.

The STA unit was minimally equipped with operational instrumentation. This unit was manually
tuned through the changeable taps on the six transformers and an overall potentiometer
controlling the output capacity. The enable/disable function of the STA power supply, as well as
the emergency shutoff function, was interlocked with the master PCU. The PCUs and STA were
located with the vapor extraction system (VES) equipment inside Building 5 for the
SPH operations at Plume 5-3, as shown on Figure 4, “Power Supplies and Vapor Extraction
System Equipment Layout.”

24.2 Vapor Extraction Operations

VEO involved unit operations to condense a large portion of the steam extracted with
contaminant vapors. It was designed to discharge vapors at temperatures not to exceed
100 degrees Fahrenheit (°F). Components used were designed to withstand temperatures up to
212°F. Degrees Fahrenheit were used in specifying and/or describing all process operations.
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The VEO consisted of vapor extraction (VE) wells, a vapor collection manifold, and a
VES consisting of unit operations for steam vapor extraction. The shallow VE wells were
installed to a depth of 5 ft bgs in an ordered array, designed with overlapping radii of influence
covering the plume area and extending five feet beyond the limits of the plume.

Steam and vapors collected by the VE wells were drawn into a vapor collection manifold
through hose connections. The vapors were then routed to the VES. The VES consisted of an
air-cooled condenser (ACC), blower, aftercooler, and a condensate transfer station (CTS). The
ACC was designed to remove over 80% of the water in the vapors recovered. The blower was
designed to apply the vacuum to the VE well field, and then transfer the vapors on to the VTO.
The aftercooler on the blower was designed to removed the bulk of the heat of compression from
the vapors prior to delivery to the VTO. Finally the CTS was a collection point for condensable
liquid generated from the cooling processes, and a transfer point for the condensible liquids to
the VTO.

24.3 Vapor Treatment Operations

The purpose of the VTO was to separate VOCs from the effluents of the VEO, so that they could
be appropriately discharged. The effluent from the VEO consisted of two streams: a condensate
stream consisting mainly of water with relatively minor concentrations of VOCs, and a
wet-vapor stream consisting mainly of non-condensible gases and water mist, which carried the
bulk of the VOCs removed from the groundwater plume. The chosen approach was to first
remove the bulk of the condensible portion of the vapor stream from the much larger
non-condensible portion by condensation in a knockout (KO) tank. The condensible stream
(mostly water) was then treated by passing it through granular activated carbon (GAC) and
discharged to the sanitary sewer in compliance with the requirements of the local
publically-owned treatment works (POTW).

The non-condensible stream, where the bulk of the VOCs remained, was sent to a blower for
compression to 5 pounds per square inch gauge pressure (psig). The discharge of the blower was
routed through a refrigerated air dryer (ARD) designed to thoroughly dry and cool the vapor
stream in order to enhance VOC adsorption onto GAC. The resulting cool, dry vapor was passed
through a bank of GAC treatment vessels to remove VOCs, and the effluent was discharged to
atmosphere through a stack above the building, in compliance with the requirements of the Bay
Area Air Quality Management District (BAAQMD) regulations.

244 Field Monitoring Systems

The removal effort was dependent on raising the temperature of the soil and groundwater within
the plume above the boiling temperature of all the COCs and maintaining those conditions for a
sufficient period of time. Additional heating to water boiling conditions was deemed necessary
to generate steam in situ for stripping of adsorbed-phase contaminant. Based upon the weekly
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temperature versus time results of the pilot test and the full scale SPH operations at Plume 5-1
(IT, 2003a, Shaw 2006a), which showed a plateau in average internal plume temperature (AIT)
occurring at approximately 90 degrees Celsius (°C), despite steady power input to the treatment
cell, the attainment of boiling conditions for the full-scale SPH application was assumed when
the AIT rose above 90°C. The AIT represents the average of temperature measurements at 12 ft
bgs from thermowells within the 10,000 pg/L plume contour of a given treatment area.
Temperature measurements were also taken at 4, 8, and 16 ft bgs, but those measured at 12 ft bgs
were taken as representative of the heating applied to the area. The temperatures collected from
the shallower depths were deemed not representative due to the proximity and variations in the
water surface, and those at the deeper depths were only available in the deeper removal areas that
did not apply plume wide. Maintaining AIT at or above 90°C for two weeks or more was proven
successful in the pilot test and the full scale SPH operations at Plume 5-1, and was therefore the
heating goal applied to the Plume 5-3 operations. Degrees Celsius were used in describing
subsurface soil and groundwater temperatures.

The extent of mass removal was also dependent on capturing all vapors that originated from the
plume during SPH operations. Four key parameters were tracked to monitor the progress of the
removal effort:

o Subsurface temperature readings
e Total CVOC concentrations in the non-condensible vapor stream prior to treatment

e Total CVOC concentrations in groundwater samples collected before, during and after
the treatment

e Total CVOC concentrations in process condensate prior to treatment

Temperatures within the plume were monitored by an array of thermal wells installed over the
entire plume area. The distribution of the thermal wells relative to the plume area is shown in
Figure 5, “Plume 5-3 Installations.” The average internal plume temperature was calculated
from the temperature data taken from these wells and tracked on a weekly basis to monitor the
progress of the treatment. The temperature data were also contoured over the plume area to
ensure complete area heating.

The non-condensible vapor stream was sampled daily for immediate analysis for total VOCs
using a handheld photoionization detector (PID). Monthly samples were taken into Summa
canisters and analyzed for VOCs by Environmental Protection Agency (EPA) Method TO-15.
The estimated CVOC concentrations in combination with system uptime and non-condensible
vapor discharge flow rate measurements were used to estimate mass removed from the
SPH operations by the following equation:
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m=0*C*t*X

where: m = Mass Removed (pounds [1b])
Q = Noncondensible Vapor Discharge Flow Rate (cubic feet per minute [ft’/min])

C = Estimated CVOC Concentration (micrograms per cubic meter [pg/m’],
Interpolated Between Monthly Summa Canister Readings)

t = Operational System Uptime (hours [hr])
X = Unit Conversion = (60 min/hr)*(1 m*/35.315 ft*)*(1 1b/4.536 x 10° ug))

Process condensate samples prior to liquid-phase GAC treatment were collected once during
each phase of the SPH treatment to monitor for mass removal through the recovered liquid
stream. Based upon the results of the pilot test and the full scale SPH operations at Plume 5-1
(IT, 2003a, Shaw 2006a), the CVOC mass recovered from the condensate stream was predicted
to be negligible. Treated condensate samples were also collected to monitor the effectiveness of
the carbon adsorption treatment for VOCs and for compliance with the POTW permit
requirements.

Four groundwater sampling events were performed for each phase of the SPH treatment — before
treatment, during treatment, at the completion of treatment, and at least 3 months after treatment.
The sampling before treatment served as the baseline CVOC concentrations for that phase of the
treatment. Groundwater VOC concentrations during and at the completion of treatment were
compared to baseline measurements to monitor the SPH treatment progress. The sampling
performed at least 3 months after treatment served to monitor for VOC rebound within the plume
treatment area.
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3.0 Implementation of Removal Activities

Implementation of the removal action began with site preparation followed by system
installation. Upon completion of system installation, startup testing and routine operation
proceeded. Details of the field implementation of the removal activities are presented in the
following subsections.

3.1 Site Preparation

Plume 5-3 is entirely contained within Building 5. Over half the plume extent requiring
treatment lies in open areas with minimal obstructions. The remaining plume area was
encumbered by internal walls and other building infrastructure. The removal of building walls
and internal structures to allow access to the entire plume area was described in detail in the
Addendum (Shaw 2003b).

Prior to any intrusive activities, available facility record drawings were reviewed to identify
locations of underground utilities, including inactive fire protection and steam lines. Utility
clearance using a geophysical instrument was also conducted over drilling locations to aid in
verifying the absence or presence of subsurface obstructions in the area.

Concrete cutting and coring was performed to allow access to the native soil below for the
installation of wells and electrodes. Borehole clearance to the first 5 ft bgs was performed by
hand augering and/or air knifing before drilling or direct push proceeded, according to
Shaw Standard Operating Procedure Number HS308, “Underground/Overhead Utility Contact
Prevention.” The large electrode cutout locations, areas up to 12 ft by 8 ft, were cleared by
ground penetrating radar, and some localized hand augering and/or air knifing. However due to
the large area exposed, and the large cross section of the four sheet-piles to be installed in each
cutout, the entire area could not be cleared.

Borehole locations that encountered with subsurface obstructions within the top 5 ft bgs were
marked and then shifted to new locations. Locations of the electrodes and monitoring
points/wells affected by the subsurface obstructions inside the building as a result of the utility
survey or borehole clearance were shifted a foot to a few feet away.

Additional site preparation included the rerouting of roof drains in and around the treatment
areas. These roof drains connected to lateral pipes that ran beneath the concrete floor. Lateral
pipes in the Phase I area were found to be corroded which made them routes for rainwater to
enter into the treatment area and also routes for contaminated vapors and steam to escape the
vapor extraction system and vent to atmosphere on the roof. These vertical drain pipes were cut,
and the roof drain was routed out of the treatment area and reintroduced to the storm drain
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system through a cleanout of another roof drain. The remaining leg of the roof drain that
extended to the lateral pipe under the floor was capped to prevent the escape of any vapors
during SPH.

3.2  SPH Treatment System Component - Layout and Installation

The components of the SPH treatment system installation included the layout of the heating
cells, electrodes, VEO, VTO, and groundwater monitoring wells. The specification and
installation of these components are described in detail in the following subsections of
Section 3.2.

3.21 SPH Power Systems

This section describes the installation of the SPH power systems.

3.21.1 Heating Cell Layout

SPH was applied through cells comprised of six evenly spaced electrodes, arranged in a
hexagonal pattern. A seventh electrode, located at the hexagon’s center, served as the cells’
neutral. As stated in Section 2.3.1, the application of SPH to Plume 5-3 was divided into three
separate phases due to the plume size and was the most effective use of existing equipment. In
Phases I and I, a set of five SPH cells were used to cover the treatment area, whereas a set of
two SPH cells were used in Phase III. Figure 5 shows the plume-wide layout of the heating cells
at Plume 5-3, and Figures PI-1, PII-1, and PIII-2 “Plume 5-3 SPH Operational Phase I,” “Plume
5-3 SPH Operational Phase II,” and “Plume 5-3 SPH Operational Phase III,” show the layout of
the heating cells for Phases I, II, and III, respectively.

The multiple cell layouts were designed to promote controlled electrical conductance within and
between adjacent cells. Each cell’s orientation and spacing, electrical phase order, and electrode
spacing were taken into account to achieve even heating of the treatment areas with a goal of
achieving 90°C within a treatment time of 2 to 3 months. For Phases I and II, Heating Cells 1
and 2 were connected in parallel to PCU1, Heating Cells 3 and 4 were connected in parallel to
PCU2, while Heating Cell 5 was connected to the STA power supply. For Phase III, only PCU1
was used, and it was connected to Heating Cells 1 and 2. The power supply is further discussed
in section 3.2.2, Electrical Power Supply. Tables PI-1, PII-1, and PIII-1, “Period Power
Application,” show the amount of power distributed to the cells throughout the operation of
Phases I, I, and III, respectively.

3.21.2 Electrodes

Driven steel sheet-piles comprised the installed electrode materials for the full-scale
SPH application. The cost and operational effectiveness of sheet-piles as compared to standard
drilled electrodes was established during the pilot test (IT, 2003a). However to efficiently heat
the Plume 5-3 phase areas without substantial energy losses to the surroundings, relatively high
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power application rates to each electrode had to be achieved. A single sheet-pile (or drilled
electrode for that matter) cannot dissipate the required power input. Therefore multiple
sheet-piles wired in parallel were used to serve as a single electrode, as detailed in the
Addendum (Shaw, 2003b), and proven effective in the full scale SPH operation at Plume 5-1
(Shaw 2006a).

Electrodes were made up of four sheet-piles wired in parallel, and set about the vertices and
center of the hexagonal configuration. The electrodes placed at the vertices were made up of
two single sheet-piles and two double sheet-piles to provide sufficient surface area to handle
current flow. The neutral consisted of four single sheet-piles. A concrete cutout was created at
the locations of installation and the sheet-piles were driven into the ground using a vibratory
head attachment on an excavator.

The sheet-piles used for each heating cell were 1/2” thick and were installed to location specific
depths based upon the DDI to avoid penetrating the sensitive layer and prevent the contamination
of relatively clean sediments that exist below the plume area. One set of sheet-piles was used for
all phases of the work. After the Phase I and Phase II operations, sheet-piles were extracted from
the ground, and as needed, modified in length, and reinstalled for the subsequent phase. At the
end of the operations at Plume 5-3, the sheet-piles were abandoned in place.

In Phase I the sheet-piles were installed to 14 ft bgs (Heating Cells 1 and 2), to 17 ft bgs
(Heating Cell 5), and 20 ft bgs (Heating Cells 3 and 4). In Phase II the sheet-piles were installed
to 14 ft bgs (Heating Cells 1, 2, and 5) and 17 ft bgs (Heating Cells 3 and 4). In Phase III the
sheet-piles were installed to 14 ft bgs (Heating Cells 1 and 2). A minimum clearance of 6 inches
was maintained between the tops of the sheet-piles and ground surface. A connector plate was
welded to the top of each sheet-pile for the electrode connection. The specifications for the
sheet-pile electrode installations are provided in Figure 6, ‘“Sheet-pile Electrode Detail,
Plume 5-3.” Additional electrode details, including Electrode Labels, Coordinates, Depth, Type
and Power Source for each phase are provided in Tables PI-2, PII-2, and PIII-2, “Phase I
Electrode Construction Details,” respectively.

Portions of the Phase II and Phase III installations occurred in an area where building
infrastructure included second story rooms. This area, referred to as the Mezzanine Area, is
characterized by reduced overhead clearance to support the second floor construction. To
accommodate the lower overhead clearance, sheet-piles installed in this area were cut in half and
welded together after the first half of the pile was driven into the ground. Soil excavation down
to approximately 5 ft bgs within each electrode cutout area was also required in order to facilitate
the operation. The Mezzanine Area is shown in Figure 5.
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Additionally, one of the rooms in the second story infrastructure housed the radium dial painting
shop. The Historical Radiological Assessment (HRA) has identified the storm drains located
beneath Builidng 5 in the breezeway and mezzanine areas as radiologically impacted. These
radiologically impacted drain lines extend through the East-West Breezeway separating
Building 5 and Building 5A, and into Building SA (NWT, 1998). Therefore the Mezzanine Area
of Plume 5-3, as well as the portion of the East-West Breezeway, and Building 5A covered by
Plume 5-3 were classified as a potentially radiologically impacted area.

Radiological screening was performed during all intrusive activities in the Phase II and Phase III
areas. All installations where subsurface soils were disturbed required radiological screening,
which included installation of sheet-piles, monitoring wells, thermowells, VE wells, and
piezometers. These installations were performed under the procedures and descriptions provided
in the Radiation Protection Plan (RPP), provided in Appendix A, “Radiological Screening Data.”
No radiation above background was detected during any of the radiological screening. The
results for the radiological screening performed during the installations for Phase II and III are
provided in Appendix A.

Waste generated from the installation of the electrodes consisted of concrete with rebar
reinforcement. The concrete that was generated from the electrode cutouts was broken out for
ease in removal. Where possible the rebar was separated from the concrete so that the individual
materials could be recycled. The concrete and rebar were stockpiled on site for disposal during
the final IR Site 5 restoration.

3.2.2 Vapor Extraction Operations
This section describes the installed features of the VEO.

3.2.21 Vapor Extraction System

The VES consisted of the ACC, a blower, an aftercooler, and a CTS. Hot vapor captured from
the treatment area passed through the ACC for cooling and primary vapor condensation. This
unit has a rated cooling capacity of 3,000,000 British Thermal Units (BTU) per hour and
consisted of two 10 horsepower fans that forced air across the finned heat transfer tubes
containing the process vapor. The result was up to a 70°F drop in temperature and the
condensation of a significant amount of the water vapor extracted. The non-condensing vapor
was separated from condensing liquid and then passed through a 50 horsepower blower at flow
rates ranging from 300 to 1,100 standard cubic feet per minute (scfm) for the three phases of
operation. The blower provided the vacuum influence on the field vapor extraction wells, and
also provided positive discharge pressure to transfer the non-condensible vapor to the effluent
treatment system (ETS). The ETS is shown in Figure 7, “Effluent Treatment System Equipment
Layout.” The aftercooler heat exchanger was designed to reduce the temperature rise in the
vapor stream upon compression through the blower. The effluent vapor from the VES was
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transferred to the ETS through an 8-inch diameter fiberglass transfer pipe that extended
approximately 500 ft through Building 5 and outside the northeastern perimeter of the building.
This conveyance piping and the connection of the VES to the ETS is shown on Figure 4.

A condensate transfer station (CTS) served as the collection point for liquid from the vapor
stream cooling. The CTS contained a level-controlled submersible pump which transferred
condensate to the ETS through a 1-inch Schedule 80 polyvinyl chloride (PVC) pipe. All of the
equipment in the VES was located within a secondary containment berm. The layout of the VES
is provided in Figure 4, and conveyance piping and the connection of the VES to the ETS are
shown on Figure 8, “Process Block Flow Diagram.”

3.2.2.2 Vapor Extraction Wells

For the full scale SPH application, 162 VE wells were installed within and around the Plume 5-3
area as shown in Figure 5. Only a portion of the VE wells, those corresponding to the target
heating area, were in use during each phase of the operation. The VE wells consisted of a 2-inch
diameter fiberglass reinforced plastic (FRP) pipe, which was slotted (0.020-inch) and vertically
installed to approximately 5 ft bgs. The well casings were placed in 8-inch diameter boreholes
which were backfilled with pea gravel. The well risers were fitted with adapters for surface
vacuum hose connection. The installed features of the VE wells are shown in Figure 9, “Typical
Vapor Extraction Well Construction Details.”

The VEO for the Phase I area included a network of slotted, horizontal extraction pipes that were
installed during restorations from a metals contaminated soil removal action performed in the
area (IT, 2002j). The use of these horizontal pipes reduced the number of VE wells required for
Phase I. The network of horizontal wells in the Phase I area is shown on Figure PI-1.

3.2.2.3 Vapor Extraction Manifold

The 162 VE wells and horizontal extraction pipes from the Phase I area were connected to a
10-inch diameter fiberglass collection header. The 10-inch fiberglass header pipe extended
east-west across the middle of the plume. Each VE well was connected to the header through a
1%-inch diameter steam-rated, vacuum hose. The header was supported 9 ft above grade and
sloped downward to the ACC in the VES area.

3.224 Vacuum Piezometers

Sixty-nine vacuum piezometers were installed within and around the Plume 5-3 area, as shown
on Figure 5. The piezometers consisted of %-inch diameter driven steel screens which were
extended to 2 ft bgs. These piezometers were connected via Y4-inch diameter Teflon tubing to
monitoring locations just outside the hot zone. The subsurface vacuum was safely measured
with a handheld manometer from the monitoring locations while the electrode power was still
operational. The vacuum readings were used to evaluate the effectiveness of the vapor
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extraction under dynamic conditions. These readings were collected weekly during the
operations and are provided in the Data Collection Logs of Appendix E.

3.23 Vapor Treatment Operations

The VTO consisted of unit operations designed for condensation, phase separation,
de-humidification and effluent treatment. The ETS covered the portion of the VTO that removed
VOCs from the non-condensible vapor and from the condensible liquid streams. Except for the
vapor phase GAC vessels, all of the process equipment in the VIO was installed within a
secondary containment area.

3.2.3.1 Condensation and Phase Separation

Phase separation and some condensation occurred in the KO tank located in the ETS. The KO
tank was the point of collection for the condensible and non-condensible streams prior to
treatment. Vapor from the VES entered the KO tank tangentially, near the top of the unit to
promote phase separation. Additionally, a perforated separator disk was installed in the center of
the tank, to aid in collection and elimination of liquid from the exiting non-condensible stream.
The KO tank was sized for 1,000 scfm of moist air flow, and was equipped with liquid level
sensors and a transfer pump.

It was probable that condensation also occurred in process piping throughout the extraction and
treatment system. Therefore all process piping was sloped to drain accumulated condensate to
nearby unit operations for liquid phase processing. In the ETS, the condensate was collected in
the KO tank and another condensate transfer station which subsequently transferred liquid
condensate to the KO tank.

3.23.2 Condensate Treatment and Discharge

The collected condensate in the KO tank was passed through a set of bag filters and a pair of
6,000-pound liquid GAC units connected in series. The quantity of condensate treated was
measured with a flow totalizer and processed in 400-gallon batches from the KO tank. The
condensate was then discharged to the local POTW under the base-wide permit with the
East Bay Municipal Utilities District (EBMUD). The discharge point was a sewer drain just
inside the northeastern perimeter of Building 5, as indicated on Figure 7. Monthly sampling for
VOCs and flow readings (rate and period volumes) were taken to ensure compliance with
EBMUD permit requirements. The VOC sampling results are provided in Tables PI-5, PII-5,
and PIII-6, for the Phase I, Phase II, and Phase III operations, respectively. Daily condensate
discharge quantities for the Phase I, Phase II, and Phase III operations are provided in
Tables PI-4, PII-4, and PII-5, “Phase I [II and III] Daily Concentrations and Estimated
VOC Removal,” respectively.
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3.2.3.3 Non-Condensible Vapor Treatment and Discharge

The non-condensible vapor stream refers to the gas phase portion of the extracted vapors. The
steam and moisture contained within the extracted vapors were removed through the processes
described in Section 3.2.3.1 (Condensation and Phase Separation). The bulk of the contaminants
extracted, greater than 99%, are carried with the non-condensible vapor stream. Once these
contaminants are volatilized with the SPH, they do not readily condense, even after treatment
though the ARD. This was confirmed through condensate sampling from the KO tank prior to
GAC treatment. The results are provided in Table 3 and show negligible CVOCs in the liquid
samples, which represents the condensate collected from all the cooling operations of the VEO
and VTO, which includes the ARD. These results confirm those found in pilot test and the full
scale SPH operations at Plume 5-1 (IT, 2003a, Shaw 2006a).

3.2.34 Cooling and Drying

Cooling and drying of the non-condensible vapor stream was achieved with a refrigerated air
dryer. This unit was designed to reduce the temperature and relative humidity of the saturated
process stream to 50°F and 65%, respectively. Under these conditions, the vapor phase treatment
with GAC is most effective (Army Corps of Engineers, Reference Manual for Treatment
Technologies, EM 1110-1-502, 1994).

3.2.3.5 Removal of VOCs

VOCs were removed from the non-condensibles stream with vapor-phase GAC. Four vessels,
each containing 8,000 pounds of GAC, were arranged in pairs operating in series. The output
from the GAC was released to atmosphere through a discharge point located 50 ft above the
ground on top of Building 5. An additional pair of GAC vessels, each containing 2,000 pounds
of carbon, were added for vapor polishing during Phase III. Vapor sampling performed during
the Phase II operations showed that 1,1-DCE and VC were being emitted from the GAC
treatment. The emitted concentrations were well below the daily acceptable emission limits, and
the operations would be well below annual emissions limits even at maximum loading
concentrations throughout the Phase III operations. Apparently significant moisture was loaded
onto the GAC during the Phase I operations when the ARD compressor failed. This moisture
was displacing the adsorbed 1,1-DCE and VC and causing these compound to progressively
move through the GAC vessels and be discharged. The additional carbon vessels were available,
and GAC was left over from the prior change out, so the polishing vessels were added to
minimize emissions.

The vapor stream treatment was in compliance with the air emissions control requirements
(primarily Regulation 8, Rule 47, Sections 301 and 302) established by the BAAQMD. These
requirements were typical to soil vapor extraction (SVE) operations. The results of the vapor
sampling are provided in Tables PI-4, PII-4, and PIII-5 for the Phase I, Phase II, and Phase III
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operations, respectively. The analytical reports of the vapor sampling performed are provided in
Appendix F.

3.24 Field Monitoring Systems

The field monitoring systems installations included the temperature monitoring points or
thermowells and groundwater monitoring wells. The vacuum piezometers, also part of the field
monitoring systems, were discussed in Section 3.2.2.4 (Vacuum Piezometers).

3.24.1 Temperature Monitoring Points

Fifty-six thermal wells were installed throughout the phase areas to observe temperatures as
heating took place. Thermal wells were constructed from %i-inch diameter Schedule 80 steel
piping driven into the ground up to 17 ft bgs. Thermocouple strings were lowered into thermal
wells on a weekly basis to measure temperatures at 4, 8, 12, and 16 ft bgs, as appropriate for the
depth of treatment in the given phase. The layout of the thermal wells across the plume is
provided in Figure 5. The average data collected at 12 ft bgs were chosen as the characteristic
depth across each phase area. Figures PI-2, PII-2, and PIII-3, “Power Application and Average
Temperature at 12 ft bgs,” respectively show the progression of phase area heating with time.
Contour mapping of the temperatures at 12 ft bgs was performed and evaluated weekly to track
the SPH performance. The figures provided represent the hearing achieved by the given date in
the figure heading, which was taken during the third week of every month for each phase to
show the area heating. Phase I contour mapping is illustrated in Figures PI-3 through PI-9,
“Phase I Temperature Distribution at Depth 12 ft bgs.” Phase II contour mapping can be found
in Figures PII-3 through PII-8, “Phase II Temperature Distribution at Depth 12 ft bgs.” Figures
PIII-4 through PIII-7, “Phase III Temperature Distribution at Depth 12 ft bgs,” present the
contour mapping of Phase III. These contour maps document the attainment of the 90°C heating
goal across the treatment areas within the 10,000 pg/L plume contour. Appendix B, “Thermal
Well Temperature Measurements — Raw Data,” provides the raw data from the thermal
monitoring.

3.24.2 Groundwater Monitoring Wells

The progression of treatment throughout Plume 5-3 was monitored with 17 monitoring wells
installed across the plume. Figures 3 and 5 shows the locations of these wells. The wells were
constructed of 2-inch diameter FRP with a 0.020-inch slotted fiberglass well screen. The
screened sections were 3-foot long and set just above the BSU at each location across the plume
area. A typical monitoring well construction is shown in Figure 10, “Generalized Groundwater
Monitoring Well Diagram,” and the individual as built diagrams are provided in Appendix C,
“Monitoring Well Diagrams — As Built.” The physical data for the monitoring wells are

2

provided in Table 1, “Monitoring Well Physical Data.” The analytical data collected from the

wells monitored during the full-scale operations are provided in Table 2, “Groundwater
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Monitoring Data.” This same groundwater data set is separated by phase and also presented in
Tables PI-3, PII-3, and PIII-3, “Phase I [II and III] Plume 5-3 Groundwater Monitoring Data,”
respectively.

Waste generated from the monitoring well installation consisted of concrete cores, soil drill
cuttings, and well development water. The concrete cores were stockpiled on site for disposal
during the final IR Site 5 restoration. The soil was stockpiled for profile sampling and then
disposed of appropriately. The well development water was processed through the condensible
liquid treatment system of the ETS and discharged into the sanitary sewer.

3.3  System Start Up

3.3.1 Pre-Operational System Inspections and Testing

Pre-operational activities included leak testing of conveyance piping and functionality and safety
testing of system components, communications and control devices. System startup and
shakedown testing was performed at the start of each phase of operation. Testing included visual
inspections of installed components and a dry run of equipment to verify its functionality and
readiness. Types of inspections and tests completed included the following:

Visual inspection and leak test of the vapor and liquid conveyance piping
e Individual system component leak and function tests

e Alarm systems shutdown tests

e Equipment control interlocking test

o Digital and analog input/output testing at the instruments, PLC, and Human Machine
Interface (HMI)

e Vacuum influence test
o Continuity testing for each electrode connection

o Startup tests for energy application evaluation

The alarm system shutdown testing was demonstrated to the Navy prior to commencing
operations for each phase.

3.32 Baseline Sampling

Baseline groundwater sampling was performed prior to the start of each phase’s treatment
operations. All 17 groundwater monitoring wells were sampled for VOC analysis for the
treatment of Plume 5-3. The concentration of total CVOCs was averaged to establish the starting
groundwater concentrations for that phase of the operations. Baseline temperatures were
measured from the thermowells prior to startup as well. These measurements were averaged to
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establish the temperature starting point for the operations and the temperature boundary
conditions for the area temperature contouring.

3.3.3 Additional System Design Investigation

Baseline sampling performed prior to Phase III operations showed that the monitoring wells
installed in the area to evaluate the SPH performance were all below the treatment goal of
10,000 pg/L, with an average total COC concentrations less than 2,000 ug/L. Shaw discussed
the necessity to perform the SPH operations with the Navy in January 2008. At the Navy’s
request, further analysis was performed to evaluate the concentrations in the area, and
investigation results would be used to decide if treatment was necessary. An investigation using
direct push hydropunch sampling was performed in April 2008, consisting of 12 additional
locations within the Phase III plume area, as shown on Figure PIII-1. The water samples
collected were analyzed for VOCs by EPA Method 8260B. Table PIII-4, “Phase III Hydropunch
Groundwater Data,” provides the analytical results of the hydropunch sampling investigation.
Sample, 5-3-HP-11, with a concentration of 12,430 ug/L, was the only to show concentrations
above the treatment goal. The high CVOC concentration at this location is difficult to
understand considering that the monitoring well, 5-3MW9S, which is less than 10 ft away only
showed a concentration of 1,026 pg/L in February 2008 (Table 2). Hydropunch sampling
throughout this removal action have yielded numbers that were higher than monitoring wells at
the same or nearby locations. Similar discrepancies were observed at Plume 5-1, suggesting that
the hydropunch sampling came in near contact to some DNAPL ganglia near the BSU interface,
which was diluted or somehow not observed via sampling through the 3-foot screen of the
monitoring wells.

A second direct push hydropunch sampling event was decided upon after discussion of the
April 2008 results with the Navy. An additional 12 hydropunch samples were collected in
July 2008 from the area around 5-3-HP-11, including locations beyond the inferred 10,000 pg/L
contour as determined from the DDI in 2002. Results of this hydropunch sampling event are
also presented in Table PIII-4 and shown on Figure PIII-1. Two locations, 5-3-HP-16 and
5-3-HP 17, showed concentrations greater than 10,000 pg/L, with concentrations of 15,258 pg/L
and 12,330 pg/L, respectively. Four of the other locations showed concentrations greater than
8,600 pg/L.

The high groundwater concentrations observed at locations 5-3-HP-11, 5-3-HP-16, and 5-3-HP
17 do not fit with the plating shop source for the plume, suggesting a separate source in the area.
This additional source was never speculated in documents reviewed during the Work Plan stage
of this removal action or during the DDI at Plume 5-3 in 2002. However DDI sampling in the
area was sparse due to budget constraints.

N:Active Projects\LANTDIV\Projects|\Alameda\FZNO\5-3 Report\ Tex\RACR_F_IR_5_P 5-3.docx DCN: SHAW-3260-FZN0-0063
January 29, 2010 3_1 0



The hydropunch sampling locations and results, along with data for monitoring wells in the area
that were sampled in 2006 as part of the Phase II operations, are shown on Figure PIII-1. Based
upon these data, revised 10,000 pg/L and 5,000 pg/L contours were inferred and are provided on
the figure along with the approximate extent of the heating influence from the Phase I and
Phase II areas. These revised contours bounded by the extent of heating from the prior phases
formed the focal area of the Phase III SPH operations. Two SPH cells were determined to be
sufficient to heat the remaining area with total CVOC concentrations greater than 10,000 pg/L,
and are shown on Figure PIII-2.

34  Operations

The following sections summarize the SPH operations at Plume 5-3, overall and individually by
Phase. Initial baseline groundwater sampling was performed on July 12, 2006 (Phase I
monitoring wells), and the final groundwater sampling was performed on May 27, 2009 (Final
sampling of all Plume 5-3 monitoring wells). The SPH operational periods at Plume 5-3 were as

follows:

Phase I: August 7, 2006 through February 20, 2007
Phase II: October 16, 2007 through March 3, 2008
Phase III: November 24, 2008 through March 31, 2009

34.1 Electrode Performance

The electrode performance varied by power supply, PCU versus STA, and by depth of electrode
serviced. For the same electrode, the power output from the PCUs was greater than from the
STA because the PCUs were more adjustable which allowed for tuning and optimization. The
depth of a given electrode affected the power draw as a result of the difference in the area in
contact with saturated soil. Saturated soil is significantly more conductive than unsaturated soil.
Deeper electrodes (20-foot) that had a higher percentage of area in contact with saturated soil
were more conductive. These electrodes operated at lower voltages and higher current.
Conversely shallow electrodes (14-foot) that had a smaller percentage of area in contact with
saturated soil were less conductive. These electrodes operated at higher voltage and lower
current.

When connected to the shallow 14-foot electrodes, the output from the PCUs was 150 volts (V)
and 380 amperes (A) on average. The output from the STA when connected to the shallow
electrodes was 110 V and 180 A on average. When connected to the intermediate electrodes
(17-foot), the output from the PCUs and STA were 75 V and 790 A, and 65 V and 340 A, on
average, respectively. When connected to the 20-foot deep electrodes, the output from the PCUs
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was 45 V and 810 A on average. Appendix D, “Electrode Currents and Voltages — Raw Data,”
provides the raw data on the electrode currents and voltages.

The total power used for the full-scale SPH application at Plume 5-3 was greater than
5,300,000 kilowatt-hours (kWhrs), which breaks down as 2,600,000 kWhrs for Phase I,
2,000,000 kWhrs for Phase II, and 660,000 kWhrs for Phase III. Significantly more power was
utilized for the Phase I operations, to run the operations an additional 6 weeks at the request of
the Navy, to achieve asymptotic conditions. Figures PI-2, PII-2 and PIII-3, “Phase I [II and III]
Power Application and Average Plume Temperature at 12 ft bgs,” provide plots of the
cumulative power input over each operational phase. Tables PI-1, PII-1, and PIII-1 provide a
breakdown of the weekly and total power application by Heating Cell Groups for each
operational phase.

34.2 Heating and Temperature Distribution

34.21 Phasel

The average temperature within the plume area boundary, or AIT, for the Phase I area at 12 ft
bgs was initially 20°C. After start-up, the AIT at 12 ft bgs increased steadily at a rate of 0.65°C
per day, up to 80°C. The rate of temperature increase slowed to 0.19°C per day between 80°C
and the final AIT of 97°C. An average internal temperature above 90°C was maintained for
approximately 6 weeks prior to the termination of heating on February 6, 2006. A plot of the
AIT at 12 ft bgs over time is provided in Figure PI-2, “Phase I Power Application and Average
Temperature at 12 ft bgs.”

The entire Phase I area within the plume was exposed to the target temperatures for at least two
weeks at some time during the full-scale SPH treatment. Monthly contour maps of the
temperatures at 12 ft bgs are provided in Figures PI-3 through PI-9. These temperature contour
maps identified the areas of the site where heating was occurring at slower rates and allowed for
appropriate changes to be made to improve heating efficiency across the entire area.

Figures PI-4 and PI-5 show that initial heating occurred more readily in the southern portion of
the Phase I area, with heating actually extending to the south of Heating Cell 1. Some
conducting material must exist below grade in the area. As a result, additional VE wells,
vacuum piezometers, and thermal wells were installed to the south of Heating Cell 1 to account
for heating in this area and potential contaminant volatilization, as shown on Figure PI-1. The
connection to Heating Cell 1, electrode A1 was also modified so that only one or two sheet-piles
were connected for the remainder of the heating to reduce the power input to this area. Another
initial hot spot was identified at thermal well TW-13, as shown on Figure PI-5. This “hot spot”
likely due to the proximity of electrodes in the area, and was accounted for through the
disconnection of a sheet-pile on Heating Cell 2, electrode E1.
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As of November 2006 (Figure PI-7), the temperature at 12 ft bgs in the area of Heating Cell 5
was not keeping pace with that of the bulk plume area. Heating Cell 5 was supplied six-phase
power through the STA power supply, which had a reduced power output as compared to the
PCUs. On November 16, 2006, the power distribution to the field was modified to correct the
slower heating of Cell 5. PCU1 was switched to run Heating Cell 5 alone, and the STA was
switched to maintain the temperatures on Heating Cells 1 and 2. Within 30 days of this switch,
the temperatures within Heating Cell 5 area were elevated to those of the rest of the plume, as
shown on Figure PI-8.

The rearrangement of the field power distribution in November 2006 was effective at elevating
the temperatures around Heating Cell 5; however this change brought about a drop in the daily
mass removal from the VEO, as show in Table PI-4. The reason for the drop in the mass
removal rates is unknown. The area around Heating Cell 1 was the immediate source area of
Plume 5-3, where the highest groundwater concentrations were observed initially. But this area
had reached and was maintained at the temperature goal of greater than 90°C for over two weeks.
There should not have been any reduction in mass removal as a result of switching the power
supplies.

On December 2, 2006, the cables were switched back, with power for Heating Cell 5 supplied by
the STA and power for Heating Cells 1 and 2 supplied by PCU1. The thermal effect of this
power reconfiguration can be seen in Figure PI-9. However this change produced a negligible
effect on the mass removal rates.

34.2.2 Phasell

The initial AIT in the Phase II area at 12 ft bgs was 23°C, indicating some residual temperature
effects of SPH from the neighboring Phase I area. After start-up the AIT at 12 ft bgs increased
steadily at a rate of 0.74°C per day, up to just above 80°C. The rate of temperature increase
slowed to 0.34°C per day between 80°C and the final AIT of 103°C. A temperature above 90°C
was maintained in the Phase II plume area for nearly seven weeks until the power to the
electrodes was terminated on February 5, 2008. The AIT remained above 90°C for 3 additional
weeks, possibly demonstrating the insulation provided by the adjacent Phase I SPH area. Also a
significant portion of Heating Cell 1 lies outside the plume area (Figure PII-1), as designed to
adequately heat the Phase II area, which also provided an insulating effect on the AIT measured
post heating. A plot of the AIT at 12 ft bgs over time is provided in Figure PII-2.

Monthly contour maps of the temperatures at 12 ft bgs are provided in Figures PII-3 through
PII-8. The temperature distribution shown on the contours suggests that the temperature goal of
90°C was achieved across the area within the 10,000 ppb contour except for the area around
thermowell TW-28. A leaking water line in this area, formerly a bathroom, was suspected of
providing a continuous source of cold water to the area. The monitoring wells in the area
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(5-3MW6S and 5-3MW10S) were well below the 10,000 ppb treatment criterion, so effective
treatment in the area was achieved.

34.2.3 Phaselll

The initial AIT in the Phase III area at 12 ft bgs was 26°C, again showing the residual
temperature effects of SPH from the neighboring Phase I and II areas. After start-up, the AIT at
12 ft bgs increased steadily at a rate of 1 °C per day up to 80°C. The rate of temperature increase
slowed to 0.24°C per day between 80°C and the final AIT of 93°C. The temperature was
maintained at an AIT above 90°C for 2 weeks. The electrodes were de-energized February 25,
2008. A plot of the AIT at 12 ft bgs over time is provided in Figure PIII-3.

Monthly contour maps of the temperatures at 12 ft bgs are provided in Figures PIII-4 through
PIII-7. The temperature contours show that the 90°C heating goal was achieved in the Phase III
area. The target heating area defined by the revised 10,000 ug/L contour, as shown on
Figure PIII-7, was heated to 100°C. A majority of the revised 5,000 pg/L that lay within the
original 10,000 ng/L contour was also heated to greater than 90°C. The exception was a portion
of the Unit Substation #3 area, where heating was limited to protect the underground high
voltage lines that supplied the power for the SPH operations. Thermowells KV1 and KV2 were
installed to 4 ft bgs for the sole purpose of monitoring the temperature near these high voltage
lines. In addition to KV1 and KV2, thermowell TW-56 was installed to 4 ft bgs outside the
northern extent of the inferred DNAPL extent for monitoring the temperature near a newly
installed plastic sewer line. These locations, KV1, KV2, and TW-56, were not used for the
purpose of monitoring the progression of heating.

3.4.3 Vapor Extraction and Mass Removal

The vacuum applied to the VE wells averaged 10 inches of water column, but reached vacuums
as much as 25 inches of water column over the entire treatment operations at Plume 5-3. The
vacuum extraction and vapor treatment were operated at an average flow rate of 800 scfm,
ranging from 350 to 1,100, as measured at the exhaust stack of the system. The highest flow rate
occurred during Phase I with the operation of the slotted, horizontal, vapor collection pipe which
was installed beneath the floor in the area at the completion of a soil removal action in the area.
This piping system brought a large amount of air flow into the system even when isolation valves
were nearly closed. The lowest flow rate occurred during Phase III when only a small number of
VE wells were operational. In each phase, as temperatures approached the 90°C goal, significant
water vapor was being extracted from the ground. This water vapor condensed into liquid as it
moved through the collection hoses, and the presence of the water in the hoses potentially
contributed to the reduction in the vapor extraction flow rates. The raw data for the vacuum
extraction and vapor treatment flow rates are provided in Appendix E, “Six Phase Heating
Process Monitoring - Raw Data,” along with extracted VOC process monitoring raw data.
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344 Sampling

Sampling of the full-scale SPH treatment operations consisted of monitoring of total VOC
concentrations in: (1) the non-condensible vapor stream, (2) the condensible liquid stream,
(3) groundwater monitoring wells before, during and after the removal action, and (4) the process
effluent streams. The chain of custody documentation and analytical reports for the laboratory
analyses performed are provided in Appendix F, “COCs and Analytical Reports.”

34.4.1 Non-Condensible Vapor Sampling

The non-condensible vapor stream was sampled daily during the work week (one sample per
day; a total of 5 samples per week) using a handheld PID with a 11.7 electro-volt lamp. Daily
calibrations were performed on the manual PID monitor using a 100 parts per million (ppm)
isobutylene standard and filtered compressed air as the zero. Monthly grab sampling of the
non-condensible vapor stream was performed using a Summa canister with analysis for VOCs by
EPA Method TO-15. The collection points were located in the process stream prior to GAC
treatment, at the midpoint of the GAC treatment train, and after the GAC treatment but before
the stack discharge to atmosphere. The daily VOC concentrations for the non-condensible
stream sampling prior to GAC treatment are provided in Tables PI-4, PII-4, and PIII-5, “Phase 1
[II and III] Daily Concentrations and Estimated VOC Removal,” for the Phase I, Phase II, and
Phase III operations, respectively.

34.4.2 Condensible Liquid Sampling

Process condensate samples were collected from the KO tank prior to liquid-phase GAC
treatment. Samples were collected on December 27, 2006 (Phase I), December 18, 2007 and
January 16, 2008 (Phase II), and March 26, 2009 (Phase III) and analyzed for VOCs by
EPA Method 8260B. These results were used in estimating the total amount of VOCs removed
in recovered liquid as a result of the SPH application. The results showed that the mass of VOCs
recovered from the condensible liquid stream was negligible as compared to that recovered from
the non-condensible vapor stream, confirming the findings of sampling performed during the full
scale SPH operations at Plume 5-1 (Shaw, 2006a). The results are provided in Table 3,
“Condensate Pretreatment Analytical Summary."

3443 Groundwater Sampling

Groundwater sampling was performed periodically during the SPH operations to monitor the
treatment performance at the site. These samples were analyzed for total VOCs by EPA Method
8260B as discussed in the Sampling and Analysis Plan Section of the Addendum (Shaw, 2003b).
Samples were collected initially from the monitoring wells installed for the removal action in
each phase to establish the baseline CVOC conditions. One round of sampling was then
conducted generally two months after the start of each phase to monitor and track treatment
progress. The third round groundwater sampling was performed prior to terminating the phase
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operations to verify that contaminant levels had dropped below the removal action objective of
10,000 pg/L. The fourth or final sampling was performed to evaluate CVOC rebound after each
treatment area had cooled. This sampling round was performed across the entire plume
approximately 3 months after the end of Phase III operations.

In each sampling event, groundwater was pumped through a dedicated cooling coil at each well
using a low flow peristaltic pump before being collected for field water quality measurements.
The cooling coil was used to allow for safe boiling water sampling while minimizing
volatilization of the VOCs in the samples. This procedure was also followed during the baseline
sampling for consistency, per the Final Sampling and Analysis Plan (Shaw, 2006). After the
water quality parameters, (i.e., pH, temperature, oxidation-reduction potential, dissolved oxygen,
turbidity, and specific conductance) had been stabilized, samples were collected into
40-milliliter (mL) vials and submitted for VOC analysis by EPA Method 8260B.

Table 2 provides all of the groundwater sampling data from the SPH operations at Plume 5-3.
Tables PI-3, PII-3 and PIII-3, “Phase I [II and IIT] Groundwater Monitoring Data,” break down
this data by the three SPH operational phases. Complete laboratory analytical data packages are
provided in Appendix F. Figures PI-10, PII-9, and PIII-7, “Phase I [II and III] VOC Removal in
Monitoring Wells,” provide plots of the average total CVOC reductions observed for the Phase I,
Phase II, and Phase III operations, respectively, from baseline through the termination of heating.
Figure 11, “Total VOC Removal in Monitoring Wells,” compares the average total CVOC
reductions observed for the Phase I, Phase II, and Phase III operations.

3444 Effluent Sampling

Non-condensible Vapor

Part of the routine treatment system operation involved monitoring of the air emissions and
treated liquid effluent from the system for compliance purposes. Although no air permit was
required for the vapor extraction system as the removal action was conducted in accordance with
the Comprehensive Environmental Response, Compensation, and Liability Act requirements, the
system was operated in conformance with the BAAQMD requirements for typical SVE
operations. As discussed in Section 3.4.4.1, air emissions from the treatment system were
monitored daily during the manned operation of the treatment system using a handheld PID and
sampled monthly for VOCs by EPA Method TO-15. Samples were collected at the inlet,
midpoint, and outlet of the vapor phase GAC treatment train.

Additional vapor samples were also obtained from the effluent of the vapor phase GAC
treatment train during the startup of the system to verify no immediate carbon breakthrough, as
requested by BAAQMD prior to commencement of the treatment operation (BAAQMD, 2006).
All vapor samples were collected using Summa canisters. Sample results indicated that the
emissions of the five regulated VOCs in the recovered vapor stream were below the emissions
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limits. According to BAAQMD Regulation 8, Rule 47, the five regulated organic pollutants are
benzene, methylene chloride, PCE, trichloroethene, and vinyl chloride. Laboratory data
packages are provided in Appendix F.

Condensible Liquid

The condensible liquid generated by the extraction and treatment operations was pretreated by
liquid-phase GAC before discharge to the local POTW. Monitoring of the treated effluent from
the condensate treatment train was performed in accordance with the basewide discharge permit
(Number 5024981 2) issued by EBMUD in September 2006, and renewed in October 2007 and
May 2008. After results of a startup sample verified that the effluent met the discharge criteria,
sampling of the effluent was performed on a monthly basis during the operations of each phase,
August 2006 through February 2007 (Phase I), November 2007 through March 2008 (Phase 1),
and December 2008 through March 2009 (Phase III). Sample results and flow data were
submitted to EBMUD with approval from the Navy via quarterly discharge reports. Copies of
the quarterly reports were distributed to the Navy in each submittal to EBMUD. No exceedances
or violations of the discharge to the POTW occurred in the course of the treatment operations at
the site. The results of this monitoring for each of the operational phases are provided in Tables
PI-5, PII-5, and PIII-6, “Phase I [II and III] Effluent Water Analytical Summary,” respectively,
for the Phase I, Phase II, and Phase III operations.

34.5 Removal Action Progress Metrics

The operational progress of the removal action was monitored through weekly temperature
readings, daily monitoring of total VOC concentrations in the non-condensible stream prior to
treatment, the analysis of total VOC concentrations in groundwater samples collected before,
during and after the treatment, and the analysis of total VOC concentrations in process
condensate prior to treatment. The key performance metric for the overall performance of the
removal action, however, are the groundwater concentrations in the monitoring wells after
treatment. These post-treatment concentrations as compared to the baseline concentrations
indicate the effectiveness of the removal action.

34.6 System Optimization

During treatment operation, adjustments were made to optimize the system performance with a
focus on subsurface energy distribution and VOC concentration reduction within the plume.
Groundwater temperatures, well sampling results, and measurements of the systems performance
(Vapor Extraction and Effluent Treatment) were used to help with decisions on system
adjustment and optimization. Power optimization was performed daily to balance the
distribution to the electrodes. Individual phase potentiometers, SCRs, and tap position settings at
the power supplies were used with sheet-pile connections to control power distribution. Even
heating was the focus initially; however, imbalances were purposely created in some situations to
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facilitate heating in the most needed areas. During Phase I, the power supplies servicing heating
cells was reconfigured to address areas that were heating slower than the plume average, as
described in Section 3.4.2.1.

34.7 Termination of Treatment
Groundwater treatment continued in each phase of SPH operation at Plume 5-3 until a treatment
asymptote was reached. The treatment asymptote was determined based on the following

operation and performance parameters:

o The average groundwater temperature across the plume was maintained at 90°C or
higher for 2 weeks or longer

e Vapor VOC mass captured in the vapor recovery system approached an asymptote

e Well VOC concentrations were below 10,000 pg/L

3.5  Post-Treatment Sampling

Post-system shutdown sampling was performed plume wide to determine the levels of the
CVOCs in the treatment plume and evaluate rebound. This sampling was performed
approximately 3 months after the completion of the Phase III operations on May 26-27, 2009.
Rebound sampling results showed a further reduction on average of more than 70%.

Rebound sampling for the Phase I area took place over two years after the last progress sampling
and showed an average 96% reduction in total CVOC concentrations, from 200 pg/L to less than
10 png/L. The AIT for the Phase I area at the time of the sampling was 26°C, returning nearly to
baseline conditions. The rebound sampling for the Phase II area was performed approximately
one year after the termination of heating and results showed an additional 60% reduction in total
CVOC concentrations on average, from 360 ng/L to less than 150 pg/L. The AIT in the Phase II
area at the time of the rebound sampling was 29°C. The rebound sampling for Phase III was
performed approximately 4 months after heating terminated with an AIT of 59°C. The
groundwater in the Phase III area showed an average reduction of greater than 80%, from
100 pg/L to 20 pg/L.

The sample results are provided with the groundwater data in Table 2, and also listed
individually for each phase in Tables PI-3, PII-3, and PIII-3.
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4.0 Removal Action Effectiveness Assessment

This section discusses the effectiveness of the SPH application at Plume 5-3 based upon an
estimate of the CVOC mass present in the treatment area initially, changes in the total CVOC
concentrations in groundwater, and estimates of the mass removed through the vapor extraction
and treatment system.

41  Initial CVOC Mass Estimate

The total CVOC mass initially present within the treatment area was estimated to be more than
400 pounds. This estimate is based on (1) the approximate lateral and vertical extent of the
plume, (2) an assumed 30% of water-filled porosity, and (3) maximum groundwater
concentrations measured within the three phase areas of the plume. The following simple
equation was utilized:

m=A*h*n*C*Y

where: m = Mass Estimate (Ib).
A = Plume Area, the lateral extent of the plume area (ft*)
h = Plume Thickness, the vertical extent of the plume (ft)
n = Water-Filled Porosity (%)
C = Total CVOC Groundwater Concentration (ng/L)
Y = Unit Conversion = (28.31687 L/ft’)*(1 1b/4.536 x 10° ug)

This initial CVOC mass approximation is likely to underestimate the true mass in the plume
volume because it does not take into account VOC mass adsorbed to soil.

In the Phase I area, the lateral extent of the plume was estimated to be 15,000 ft*. An average
vertical extent of the plume in the area was taken as 12 ft. This accounted for a depth to water of
5 ft, and an average treatment depth of 17 ft bgs. The maximum groundwater concentration in
the Phase I area was 103,000 ug/L (Monitoring Well 5-3MW1S). Based upon this information,
the estimated mass within the Phase I area was 350 pounds.

In the Phase II area, the lateral extent of the plume was estimated to be 17,000 ft*. An average
vertical extent of the plume was taken as 10 ft. The maximum groundwater concentration in the
Phase II area was 17,000 pg/L (Monitoring Well 5-3MWS8S). Therefore, the estimated mass
within the Phase II area was 55 pounds.
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In the Phase III area, the lateral extent of the plume was estimated to be 9,000 ft*. An average
vertical extent of the plume was taken as 9 ft. The maximum groundwater concentration in the
Phase III area was 9,000 pg/L (Monitoring Well 5-3MWI11S). The estimated mass within the
Phase III area was 13 pounds.

42 CVOC Mass Removed

The total reduction of CVOC concentrations between baseline and post-treatment averaged
99.6 percent (%), starting from an average concentration of nearly 82,000 pg/L to a final
concentration of less than 300 pg/L. The average baseline concentration of 82,000 pg/L. was
based upon plume wide hydropunch sampling at an average depth of 13 ft bgs performed in 2002
as part of the DDI. An estimated 253 pounds of VOCs were recovered in the vapor recovery
system, calculated based upon daily vapor concentration measurements, system flow rates, and
operational up time, utilizing the equation specified in Section 2.4.4. This estimate is based upon
actual measured parameters from the vapor extraction/treatment systems. The daily non-
condensible vapor total CVOC concentrations were interpolation estimates based on monthly
Summa canister readings. This CVOC mass removed approximation is believed to be an
underestimate of the actual mass removed because the monthly sampling likely missed the peak
mass removal rate. Figure 12, “Total Mass Removal Rates,” shows the cumulative mass
removal by the SPH operations at Plume 5-3, along with the estimated daily mass removal rates
for each phase.

421 Phasel

Groundwater concentrations in the Phase I area were reduced from an average total CVOCs
concentration of greater than 29,000 pg/L in July 2006 to 200 pg/L in January 2007, or a
reduction of more than 99%. Figure PI-10, “Phase I VOC Removal in Monitoring Wells,”
provides a graphical representation of the total CVOC reductions observed for the Phase I area.
The highest groundwater total CVOC concentration in the area was 103,000 pg/L, measured in
well 5-3MWIS. The concentrations in this well were reduced to 370 ug/L as a result of the
SPH. Table 4, “Monitoring Well Total CVOC Comparison,” provides a summary of the
groundwater CVOC reductions observed by well, phase of operation, and overall for Plume 5-3.

Based on daily vapor total CVOC estimates, daily vapor stream flow rates, and daily hours of
operation, the mass removal for the Phase I operations was estimated as 220 pounds. Table PI-4,
“Phase I Daily Concentrations and Estimated VOC Removal,” provides the daily mass removal
rates and the bases of the estimates. This table also provides the daily amounts of effluent
condensate generated. The estimated CVOC mass removed from condensate was negligible,
which was consistent with the results of the Plume 5-1 SPH Operations (Shaw, 2005).
Figure PI-11, “Phase I Mass Removal Rates,” illustrates both daily estimated mass removal rates,

N:Active Projects\LANTDIV\Projects|\Alameda\FZNO\5-3 Report\ Tex\RACR_F_IR_5_P 5-3.docx DCN: SHAW-3260-FZN0-0063
January 29, 2010 4_2



and cumulative mass removal for Phase I. The mass recovered from the Phase I vapor stream is
reasonably consistent with the estimate described in Section 4.1.

4,22 Phasell

Groundwater concentrations in the Phase II area were reduced from an average total CVOCs
concentration of greater than 6,500 pug/L in April 2007 to 350 pg/L in February 2008, or a
reduction of nearly 95%. Figure PII-9, “Phase II VOC Removal in Monitoring Wells,” provides
a graphical representation of the total CVOC reductions observed for the Phase II area. The
highest groundwater total CVOC concentration in the area was 17,000 ng/L, measured in well
5-3MWS8S, which was reduced to less than the reporting limit of 10 pg/L.

Based on these daily measurements from the vapor extraction and effluent treatment systems, the
mass removal for the Phase II operations was estimated as nearly 22 pounds. Table PII-4,
“Phase II Daily Concentrations and Estimated VOC Removal,” provides the daily mass removal
rates and the other parameters of this estimate. This table also provides the daily amounts of
effluent condensate generated. Figure PII-10, “Phase II Mass Removal Rates,” illustrates both
daily estimated mass removal rates, and cumulative mass removal for Phase II. The mass
recovered from the Phase II vapor stream is consistent with the estimate described in Section 4.1.

423 Phaselll

Groundwater concentrations in the Phase III area were reduced from an average total CVOCs
concentration of greater than 4,000 pg/L in November 2008 to 100 pg/L in February 2009, or a
reduction of more than 97%. Figure PIII-8, “Phase III VOC Removal in Monitoring Wells,”
provides a graphical representation of the total CVOC reductions observed for the Phase III area.
The highest groundwater total CVOC concentration in the area was just under 9,000 pg/L,
measured in well 5-3MW118S, which was reduced to 200 pg/L as a result of the operations.

Based on these daily measurements from the extraction and treatment systems, the mass removal
for the Phase III operations was estimated at nearly 10 pounds. Table PIII-4, “Phase III Daily
Concentrations and Estimated VOC Removal,” provides the daily mass removal rates and the
other parameters of this estimate. This table also provides the daily amounts of effluent
condensate generated. Figure PIII-9, “Phase III Mass Removal Rates,” illustrates both daily
estimated mass removal rates, and cumulative mass removal for Phase III. The mass recovered
from the Phase III vapor stream is consistent with the estimate described in Section 4.1.

43  Removal Action Summary

The full scale application of SPH at Plume 5-3 was successful in achieving the removal action
objective of permanently reducing the total CVOC concentrations in groundwater to below
10,000 ppb within the horizontal extent of Plume 5-3, to a maximum depth of 20 ft bgs. On
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average the total CVOC groundwater concentrations plume wide were reduced by 99.6%, from
an average of nearly 82,000 pug/L to less than 300 pg/L. Groundwater concentrations in
individual monitoring wells were reduced by as much as 103,000 pg/L to 400 pg/L (5-3MW1S,
Phase I Operations). An estimated 250 Ibs of CVOCs were recovered from the ETS. A total of
5,300,000 kWhrs of energy were input into the ground over eighteen months of operation which
occurred over nearly three years, between August 2006 and March 2009. Plume wide
temperatures at 12 ft bgs were raised from an average of 20°C to nearly 100°C during the
operations of the phases. Plume wide sampling performed three months after the completion of
the Phase III operations showed further reductions, greater than 70%, in the total CVOC
concentrations on average.

The success of the operations at Plume 5-3 mirrored those from the in situ thermal operations at
Plume 5-1 and 4-2, both of which were implemented as non-time critical removal actions. The
operations at Plumes 5-1 and 5-3 were both SPH designs. Each consisted of multiple heating
cells, each containing 6 electrodes and 1 neutral at its center. Electrodes consisted of multiple
piece sheet-piles that were driven into the ground. The electrodes were installed in approximate
25-foot hexagonal arrays and driven as far as 20 ft bgs. Vapor extraction wells were spaced on
17-foot centers within and around the arrays. Additional details of the SPH application at
Plume 5-1 were provided in the Plume 5-1 Field Activity Report (FAR) (Shaw, 2005).

The operations at Plume 4-2 were based upon the Electrical Resistance Heating (ERH) design of
a subcontractor. This design used three phase heating as the basis for the thermal treatment.
Electrodes were installed on a 20-foot triangular grid pattern, and operations occurred in a single
phase. Each electrode consisted of a steel pipe set within conductive backfill installed by
hollow-stem auger techniques to depths up to 45 ft bgs. The vapor extraction wells utilized were
integral with the electrodes. More specifics of the ERH application at Plume 4-2 are provided in
the Final Removal Action Completion Report (Shaw, 2007).

Despite the different designs of the ERH application at Plume 4-2 and the SPH applications at
Plumes 5-1 and 5-3, all have proven their ability to heat the ground, extract contaminated vapors,
and most importantly reduce the groundwater CVOC concentrations to meet the RAO (much less
than 10,000 pg/L.) The multiple piece sheet-pile electrodes at IR Site 5 (Plumes 5-1 and 5-3)
allowed for individual electrode control by altering the surface area, which could not be
performed with the drilled electrodes of the ERH application at IR Site 4 (Plume 4-2). The
additional surface area of the sheet-pile electrodes also allowed the dissipation of energy at a
higher rate which resulted in a more rapid temperature increase across the area, as compared to
the ERH design. Direct comparison of the performance of ERH at Plume 4-2 and SPH at Plumes
5-1 and 5-3 is difficult because of the difference in the treatment volumes and application
technique. Direct comparison of the performance of a sheet-pile electrode to that of a drilled
electrode was provided in the Plume 5-1 Pilot Test Report (IT, 2003a).
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The stand alone vapor extraction wells at IR Site 5 were more effective than the integral design
at IR Site 4. The integral design was problematic, entraining excessive water and silt which was
burden to the treatment system components. These integral wells also short circuited the transfer
of latent heat to the subsurface by allowing steam to escape to the surface via the perforated well
screens at the location generated. The stand alone vapor wells at IR Site 5 drew a lot of moisture
when the site approached boiling conditions, but did not entrain groundwater or experience any
problems with solids. The stand alone design also allowed for placement beyond the extent of
the electrode field which was useful in ensuring vapor capture, and establishing asymptotic
conditions as a basis for completion.

Air drying equipment was a component of the treatment train at IR Site 5 which was proven to
be essential to the effective capture of vapor phase contaminants by activated carbon. Air drying
was not specified by the subcontractor for the treatment system at Plume 4-2.

The multistage operational approach at Plume 5-3 extended the total treatment time by
approximately 6 months, compared to the single deployment at Plume 4-2 which was completed
in 12 months for construction and operation. However, the staged deployment allowed for better
control of the operation and allowed for operational improvements between stages.

The use of multiple power supplies for the SPH operations at IR Site 5 was found to be more
effective than a single, large power supply used at IR Site 4. Electrodes of variable length
require different voltage and current, as a result of the difference in area in contact with saturated
soil. Multiple power supplies allow for variation in voltage and current to sets of electrodes of
the same lengths. Step down transformers were used in the ERH application at Plume 4-2, which
adds some additional power control, but not as effective as multiple power supplies.

A three-phase ERH treatment system is easier to implement because the electrodes are laid out in
a regular triangular grid rather than sets of communicating hexagons. The cost for a three-phase
power control unit should be somewhat less than that of a six-phase power control unit because
only three transformers are required.

Overall the application of SPH or ERH was found to be effective for the removal of CVOC
contaminants in groundwater. Both technologies are capable of achieving the RAO of reducing
groundwater concentrations below 10,000 ppb. The applications at Alameda Point effectively
addressed groundwater contamination and the saturated zone.

The technology costs approximately $3 million each for the applications at Plume 5-3 and
Plume 4-2. The estimated cost for the application at Plume 5-1 was $1.5 million. These costs do
not include any equipment costs. The equipment was provided as a rental by the subcontractor at
Plume 4-2, and the major equipment used at Plumes 5-1 and 5-3 is owned by the Navy. The
large upfront cost should equate in the long term as compared to less expensive alternatives, in
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situ bioremediation or chemical oxidation, which will take much longer to treat the same
contaminant concentrations.

On a cost per pound of mass removed basis, the costs were $1,200/1b for Plume 4-2, $500/1b for
Plume 5-1, and $8,400/1b for Plume 5-3. Plume 5-1 was the most cost effective area to treat.
This plume was approximately 1/3 acre in size as compared to the approximate 1 acre areas of
Plumes 4-2 and 5-3. This comparison highlights the fact that the technology is most cost
effectively applied to a smaller plume size area. A smaller treatment area has a smaller
perimeter with unheated areas and thus is able to achieve desired temperature goals more quickly
with less energy losses to the surroundings.

Plume 5-3 was the least cost effective area to treat. This was due to the lower groundwater
concentrations associated with the plume area. Especially in the Phase III area where
concentrations had already been greatly reduced from the heating of the surrounding areas by the
time the treatment was applied. Therefore, the cost to operate the system outweighed the amount
of mass removal that was achieved. This comparison demonstrates that average groundwater
concentrations in a proposed treatment area should be at or above 10,000 ug/L. for the
application of the technology to be cost effective. If the application is executed in stages like
Plume 5-3, the groundwater concentrations in the proposed treatment areas should be evaluated
separately before each phased application is begun.

On a cost per volume of aquifer material treated basis the comparison is $90/cubic yard (yd®) for
Plume 4-2, $260/yd’ for Plume 5-1, and $220/yd’ for Plume 5-3. At Plume 4-2 the average post
treatment groundwater concentrations of total CVOCs was 1,600 pg/L, compared to average post
treatment concentrations of 120 pg/L and 300 pg/L for Plumes 5-1 and 5-3, respectively. The
comparison of cost per volume of aquifer material treated suggests that the most cost effective
application of ERH or SPH would be to address concentrations at or above 10,000 ng/L and
reducing them to concentrations below 2,000 pg/L, but continuation of treatment to achieve
average groundwater concentrations at or below 300 pg/L. may not be as cost effective.
However the incremental change in the cost effectiveness for continued treatment needs to be
evaluated relative to the costs to apply the polishing remediation technology for the plume.
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SAN DIEGO, CA 92132
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TABLE 1

Monitoring Well Physical Data

Monitoring Well Location Casing Elevation [ Screen Interval Well Diameter
Identification Northing Easting (feet) (feet bgs) (inches)

5-3MW1S 472,597.2 1,478,473.2 10.38 9.3-12.3 2
5-3MW2S 472,630.2 1,478,463.2 10.23 10.2-13.2 2
5-3MW3S 472,688.7 1,478,392.7 10.01 10.3-13.3 2
5-3MWA4S 472,676.9 1,478,455.8 10.08 10.3-13.3 2
5-3MW5S 472,692.2 1,478,509.4 10.19 9.3-123 2

2MW8S 472,567.6 1,478,471.6 10.39 8.5-13.5 2
3MW10S 472,710.0 1,478,383.8 10.11 8-12.8 2
AMW12S 472,699.0 1,478,489.6 10.17 8-12.8 2
5MW15S 472,737.5 1,478,456.7 9.93 7.5-12.3 2
6MW16S 472,780.5 1,478,392.8 10.03 7-11.8 2
5-3MW6S 472,740.13 1,478,347.81 13.2 10-13 2
5-3MW7S 472,754.80 1,478,494.07 12.2 9-12 2
5-3MW8S 472,757.79 1,478,432.88 12.2 9-12 2
5-3MW9IS 472,794.99 1,478,470.52 12.2 9-12 2
5-3MW10S 472,803.53 1,478,480.49 10.85 9.5-125 2
5-3MW11S 472,825.65 1,478,469.03 10.85 9.5-125 2
5-3MW12S 472,921.30 1,478,487.43 10.85 9.5-125 2

Notes:

bgs = below ground surface
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Table 2
Site 5-3
Groundwater Monitoring Data

Sample ID Maximum 2MW8S Sample ID Maximum 3MW10S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase | Phase ||
8.5-13.5 (ft bgs) Level (MCL) Baseline Rebound 8-12.8 (ft bgs) Level (MCL) Baseline Baseline Rebound
Sample Date HglL 07/12/06  10/25/06  01/03/07 | 05/26/09 Sample Date Mgl 07/12/06 | 04/30/07  12/17/07  02/07/08 | 05/27/09
COCs (EPA 8260B) HglL HglL Mgl Mgl COCs (EPA 8260B) HglL Mgl Mgl HglL MglL
1,1,1-Trichloroethane 200 11,000 34 0.34J <1 1,1,1-Trichloroethane 200 2.8 0.87J <1 <10 <1
1,1,2-Trichloroethane 5 <1 <1 <1 <1 1,1,2-Trichloroethane 5 <1 <1 <1 <10 <1
1,1-Dichloroethane 5 18,000 95 0.58) <1 1,1-Dichloroethane 5 1,500 1,200 340 110 32
1,1-Dichloroethene 6 550 100 0.81J 14 1,1-Dichloroethene 6 42 65 7.8 <10 2.2
1,2-Dichloroethane 0.5 0.68 <1 <0.5 <05 1,2-Dichloroethane 0.5 0.49J 0.53 <05 <5 <05
cis-1,2-Dichloroethene 6 13 0.38J 0.92J 1.3 cis-1,2-Dichloroethene 6 1.6 1.8 14 <10 2.2
Tetrachlroethene 5 32 <1 <1 <1 Tetrachlroethene 5 0.39J 0.38J <1 <10 <1
trans-1,2-Dichloroethene 10 2 <1 <1 <1 trans-1,2-Dichloroethene 10 0.75J 0.66J 14 <10 <1
Trichloroethene 5 39 0.42) <1 <1 Trichloroethene 5 5.2 5.9 7.8 <10 <1
\Vinyl Chloride 0.5 100 0.81 <0.5 <0.5 Vinyl Chloride 0.5 49 20 5.6 <5 0.98
Total COC Concentration NA 29,708 230 3 3 Total COC Concentration NA 1,602 1,295 376.6 110 37
Sample ID Maximum 4AMW12S Sample ID Maximum 5MW15S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase ||
8-12.8 (ft bgs) Level (MCL) Baseline | Rebound 7.5-12.3 (ft bgs) Level (MCL) Baseline Rebound
Sample Date HglL 07/12/06 | 05/27/09 Sample Date Mgl 04/30/07 12/17/07  02/07/08 | 05/27/09
COCs (EPA 8260B) HglL HglL COCs (EPA 8260B) HglL HglL Mgl HglL
1,1,1-Trichloroethane 200 <1 <1 1,1,1-Trichloroethane 200 <1 <1 <5 <1
1,1,2-Trichloroethane 5 <1 <1 1,1,2-Trichloroethane 5 <1 <1 <5 <1
1,1-Dichloroethane 5 110 19 1,1-Dichloroethane 5 1,200 8.6 91 44
1,1-Dichloroethene 6 15 <1 1,1-Dichloroethene 6 140 <1 <5 4.3
1,2-Dichloroethane 05 <1 <05 1,2-Dichloroethane 0.5 1.3 <05 <25 <0.5
cis-1,2-Dichloroethene 6 17 27 cis-1,2-Dichloroethene 6 7.4 <1 14 8.8
Tetrachlroethene 5 0.31J <1 Tetrachlroethene 5 17 <1 <5 <1
trans-1,2-Dichloroethene 10 0.32J 3 trans-1,2-Dichloroethene 10 2.8 <1 <5 16
Trichloroethene 5 3.9 <1 Trichloroethene 5 14 <1 <5 2.5
\Vinyl Chloride 0.5 44 75 Vinyl Chloride 0.5 68 <0.5 34 5.2
Total COC Concentration NA 136 57 Total COC Concentration NA 1,435 8.6 108 66
Sample ID Maximum 6MW16S Sample ID Maximum 5-3MW1S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase |
7-11.8 (ft bgs) Level (MCL) Baseline Rebound 9.3-12.3 (ft bgs) Level (MCL) Baseline Rebound
Sample Date HglL 04/30/07  12/18/07  02/07/08 | 05/26/09 Sample Date Mgl 07/12/06 10/25/06  01/03/07 | 05/26/09
COCs (EPA 8260B) Mg/l Mo/l MglL Mo/l COCs (EPA 8260B) HglL Mo/l Mg/l Mg/l
1,1,1-Trichloroethane 200 <25 <1 <10 <1 1,1,1-Trichloroethane 200 12,000 0.26J 0.38J <1
1,1,2-Trichloroethane 5 <25 <1 <10 <1 1,1,2-Trichloroethane 5 0.58J <1 <1 <1
1,1-Dichloroethane 5 9,200 25 <10 21 1,1-Dichloroethane 5 85,000 3,600 10 34
1,1-Dichloroethene 6 62 1.2 <10 <1 1,1-Dichloroethene 6 5,400 4,100 280 4.3
1,2-Dichloroethane 0.5 7.3) <0.5 <5 <0.5 1,2-Dichloroethane 0.5 27 12 0.97 <0.5
cis-1,2-Dichloroethene 6 <25 13 <10 11 cis-1,2-Dichloroethene 6 39 8.1 47 4.1
Tetrachlroethene 5 <25 <1 <10 <1 Tetrachlroethene 5 4.6 0.28J 1.1 <1
trans-1,2-Dichloroethene 10 <25 <1 <10 <1 trans-1,2-Dichloroethene 10 2.1 1.6 41 <1
Trichloroethene 5 <25 <1 <10 <1 Trichloroethene 5 74 7.7 15 <1
\Vinyl Chloride 0.5 180 29 <5 <0.5 Vinyl Chloride 0.5 830 17 13 <0.5
Total COC Concentration NA 9,449 304 0 22 Total COC Concentration NA 103,377 7,736 371 12
Notes:

COCs = Contaminants of concern
ft bgs = Feet below ground surface
NS = Not sampled

NA = No numerical value
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Table 2
Site 5-3

Groundwater Monitoring Data

Sample ID Maximum 5-3MW2S Sample ID Maximum 5-3MW3S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase |
10.2-13.2 (ft bgs) Level (MCL) Baseline Rebound 10.3-13.3 (ft bgs) Level (MCL) Baseline
Sample Date HglL 07/12/06  10/25/06  01/03/07 | 05/26/09 Sample Date Mgl 07/12/06 10/25/06  01/03/07
COCs (EPA 8260B) Mg/l Mo/l MglL Mo/l COCs (EPA 8260B) HglL Mo/l Mg/l
1,1,1-Trichloroethane 200 13 <1 <1 <1 1,1,1-Trichloroethane 200 2.6 NS 16
1,1,2-Trichloroethane 5 <1 <1 <1 <1 1,1,2-Trichloroethane 5 <1 NS <1
1,1-Dichloroethane 5 5,300 190 0.42 25 1,1-Dichloroethane 5 4,600 NS 530
1,1-Dichloroethene 6 200 5.8 0.27J 1.9 1,1-Dichloroethene 6 94 NS 57
1,2-Dichloroethane 0.5 2.9 21 <0.5 <0.5 1,2-Dichloroethane 0.5 0.69 NS 1.6
cis-1,2-Dichloroethene 6 32 44 6.6 17 cis-1,2-Dichloroethene 6 39 NS 14
Tetrachiroethene 5 0.4J 0.45) <1 <1 Tetrachlroethene 5 0.58 NS 14
itrans-1,2-Dichloroethene 10 0.45J] 35 0.34] <1 trans-1,2-Dichloroethene 10 1.8 NS 2.8
Trichloroethene 5 7.7 54 0.61J <1 Trichloroethene 5 5.5 NS 19
\Vinyl Chloride 0.5 51 9 <0.5 <0.5 \Vinyl Chloride 0.5 120 NS 29
[Total COC Concentration NA 5,579 260 8 8 Total COC Concentration NA 4,829 NA 657
Sample ID Maximum 5-3MW4S Sample ID Maximum 5-3MW5S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase |
10.3-13.3 (ft bgs) Level (MCL) Baseline Rebound 9.3-12.3 (ft bgs) Level (MCL) Baseline Rebound
Sample Date HglL 07/12/06  10/25/06  01/03/07 | 05/26/09 Sample Date Mgl 07/12/06 10/25/06 | 05/27/09
COCs (EPA 8260B) HglL HglL Mgl Mgl COCs (EPA 8260B) HglL Mgl HglL
1,1,1-Trichloroethane 200 0.37J <1 <10 <1 1,1,1-Trichloroethane 200 <1 <1 <1
1,1,2-Trichloroethane 5 <1 <1 <10 <1 1,1,2-Trichloroethane 5 <1 <1 <1
1,1-Dichloroethane 5 1,500 260 <10 9.7 1,1-Dichloroethane 5 140 4.2 19
1,1-Dichloroethene 6 49J) 11 <10 <1 1,1-Dichloroethene 6 24 0.24) 6.6
1,2-Dichloroethane 0.5 1.6 0.64 <10 <0.5 1,2-Dichloroethane 0.5 <1 <1 <05
cis-1,2-Dichloroethene 6 25 8.6 <10 3.2 cis-1,2-Dichloroethene 6 3 3 32
Tetrachlroethene 5 0.5J <1 <10 <1 Tetrachlroethene 5 0.31J <1 <1
trans-1,2-Dichloroethene 10 1.1 22 <10 <1 trans-1,2-Dichloroethene 10 0.83J 0.46J 6.5
Trichloroethene 5 5.6 3.3 <10 <1 Trichloroethene 5 5.1 0.44) 7.3
\Vinyl Chloride 0.5 51 9.2 <10 <0.5 \Vinyl Chloride 0.5 6.9 <0.5 6.5
Total COC Concentration NA 1,612 295 0 13 Total COC Concentration NA 180 8 78
Sample ID Maximum 5-3MW6S Sample ID Maximum 5-3MW7S
Screened Interval Contaminant Phase |l Screened Interval Contaminant Phase Il Phase Ill
10-13 (ft bgs) Level (MCL) Baseline Rebound 9-12 (ft bgs) Level (MCL) Baseline Baseline Rebound
Sample Date HglL 04/30/07  12/18/07  02/07/08 | 05/27/09 Sample Date Mgl 12/18/07 ~ 02/07/08 | 11/17/08  01/20/09  02/27/09 | 05/26/09
COCs (EPA 8260B) HglL HglL Mgl MglL COCs (EPA 8260B) HglL Mgl Mgl HglL Mgl HglL
1,1,1-Trichloroethane 200 <25 <5 <1 <1 1,1,1-Trichloroethane 200 <1 <1 <10 <1 <2 <5
1,1,2-Trichloroethane 5 <25 <5 <1 <1 1,1,2-Trichloroethane 5 <1 <1 <10 <1 <2 <5
1,1-Dichloroethane 5 6,200 440 210 350 1,1-Dichloroethane 5 1,600 880 470 1,400 33 <5
1,1-Dichloroethene 6 150 19 29 38 1,1-Dichloroethene 6 56 56 34 32 2.2 <5
1,2-Dichloroethane 05 <12 <25 1.6 0.89 1,2-Dichloroethane 05 1.6 0.76 <5 3 <1 <25
cis-1,2-Dichloroethene 6 7.9 <5 7.7 75 cis-1,2-Dichloroethene 6 5.9 6.8 <10 59 50 30
Tetrachlroethene 5 <25 <5 <1 <1 Tetrachlroethene 5 <1 <1 <10 <1 <2 <5
trans-1,2-Dichloroethene 10 <25 <5 1.1 <1 trans-1,2-Dichloroethene 10 2.9 25 <10 23 5.7 <5
Trichloroethene 5 5.4) <5 9.2 3.7 Trichloroethene 5 6.3 5.3 <10 37 14 <5
\Vinyl Chloride 0.5 91 8.1 16 23 \Vinyl Chloride 0.5 29 19 9.6 20 25 <2.5
Total COC Concentration NA 6,454 467 275 423 Total COC Concentration NA 1,702 970 514 1574 107 30

Notes:

COCs = Contaminants of concern
ft bgs = Feet below ground surface
NS = Not sampled

NA = No numerical value
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Table 2
Site 5-3

Groundwater Monitoring Data

Notes:

COCs = Contaminants of concern
ft bgs = Feet below ground surface

NS = Not sampled

NA = No numerical value
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Sample ID Maximum 5-3MW8S Sample ID Maximum 5-3MW9S
Screened Interval Contaminant Phase Il Screened Interval Contaminant Phase |l Phase Il
9-12 (ft bgs) Level (MCL) Baseline Rebound 9-12 (ft bgs) Level (MCL) Baseline Baseline Rebound
Sample Date HglL 04/30/07  12/17/07 _ 02/07/08 | 05/26/09 Sample Date Mgl 04/30/07 12/117/07 _ 02/07/08 11/17/08  01/20/09  02/27/09 05/26/09
COCs (EPA 8260B) HglL UglL MglL HglL COCs (EPA 8260B) Mgl UglL UglL HglL HglL UglL MglL
1,1,1-Trichloroethane 200 <25 <1 <10 <5 1,1,1-Trichloroethane 200 <25 <25 <1 <5 <1 <1 <5
1,1,2-Trichloroethane 5 <25 <1 <10 <5 1,1,2-Trichloroethane 5 <25 <25 <1 <5 <1 <1 <5
1,1-Dichloroethane 5 16,000 78 <10 440 1,1-Dichloroethane 5 8,100 2,900 920 720 49 6 <5
1,1-Dichloroethene 6 700 2.6 <10 12 1,1-Dichloroethene 6 320 32 29 60 <1 <1 <5
1,2-Dichloroethane 0.5 17 <1 <5 <2.5 1,2-Dichloroethane 0.5 9.4J <12 2.2 <2.5 <0.5 <0.5 <25
cis-1,2-Dichloroethene 6 13J 2.8 <10 20 cis-1,2-Dichloroethene 6 8.4) 25 37 12 <1 <1 57
Tetrachlroethene 5 <25 <1 <10 <5 Tetrachlroethene 5 <25 <25 <1 <5 <1 <1 <5
trans-1,2-Dichloroethene 10 5.5J <1 <10 <5 trans-1,2-Dichloroethene 10 <25 <25 6.3 <5 <1 <1 <5
Trichloroethene 5 26 <1 <10 <5 Trichloroethene 5 18 <25 12 12 <1 <1 <5
\Vinyl Chloride 0.5 270 31 <5 12 Vinyl Chloride 0.5 110 25 19 24 <0.5 <0.5 <25
Total COC Concentration NA 17,032 86.5 0 484 Total COC Concentration NA 8,566 2982 1,026 828 5 6 5.7
Sample ID Maximum 5-3MW10S Sample ID Maximum 5-3MW11S
Screened Interval Contaminant Phase Il Screened Interval Contaminant Phase Ill
9.5-12.5 (ft bgs) Level (MCL) Baseline Rebound 9.5-12.5 (ft bgs) Level (MCL) Baseline Rebound
Sample Date HolL 11/17/08  01/20/09  02/27/09 | 05/26/09 Sample Date Mgl 11/17/08  01/20/09  02/27/09 [ 05/26/09
ICOCs (EPA 8260B) yg/L pg/L yg/L yg/L COCs (EPA 8260B) HolL Mgl yg/L yg/L
1,1,1-Trichloroethane 200 <50 <10 <5 <5 1,1,1-Trichloroethane 200 <10 <10 <2 <10
1,1,2-Trichloroethane 5 <50 <10 <5 <5 1,1,2-Trichloroethane 5 <10 <10 <2 <10
1,1-Dichloroethane 5 5,800 270 92 <5 1,1-Dichloroethane 5 8,300 1,500 57 <10
1,1-Dichloroethene 6 82 <10 <5 <5 1,1-Dichloroethene 6 390 12 25 <10
1,2-Dichloroethane 0.5 <25 <10 <2.5 <2.5 1,2-Dichloroethane 0.5 <5 <5 <1 <5
cis-1,2-Dichloroethene 6 <50 82 22 11 cis-1,2-Dichloroethene 6 12 140 120 34
Tetrachlroethene 5 <50 <10 <5 <5 Tetrachlroethene 5 <10 <10 <2 <10
trans-1,2-Dichloroethene 10 <50 16 <5 <5 trans-1,2-Dichloroethene 10 <10 16 6.2 <10
Trichloroethene 5 <50 <10 <5 <5 Trichloroethene 5 20 13 9.9 <10
Vinyl Chloride 0.5 38 <5 5 <2.5 Vinyl Chloride 0.5 160 18 7.2 <5
Total COC Concentration NA 5,920 368 119 11 Total COC Concentration NA 8,882 1,699 203 34
Sample ID Maximum 5-3MW12S
Screened Interval Contaminant Phase Ill
9.5-12.5 (ft bgs) Level (MCL) Baseline
Sample Date HglL 11/17/08
COCs (EPA 8260B) Mgl
1,1,1-Trichloroethane 200 <25
1,1,2-Trichloroethane 5 <25
1,1-Dichloroethane 5 4,400
1,1-Dichloroethene 6 25
1,2-Dichloroethane 0.5 <5
cis-1,2-Dichloroethene 6 <10
Tetrachlroethene 5 <10
trans-1,2-Dichloroethene 10 <10
Trichloroethene 5 <10
\Vinyl Chloride 0.5 78
Total COC Concentration NA 4,503




Table 3
Consensate Pretreatment Analytical Summary

Sample ID Maximum
Screened Interval (ft bgs) | Contaminant
Level (MCL) [ Phase Phase |l Phase Il
Sample Date Mgl 12/27/06 12/18/07 01/16/08 03/26/09
COCs (EPA 8260B) Mgl HglL Mgl HglL

1,1,1-Trichloroethane 200 ND<0.5 ND<1.0 ND<1.0 ND<1.0
1,1,2-Trichloroethane 5 ND<0.5 ND<1.0 ND<1.0 ND<1.0
1,1-Dichloroethane 5 1.6 17 57 ND<1.0
1,1-Dichloroethene 6 1.0 ND<1.0 ND<1.0 ND<1.0
1,2-Dichloroethane 0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
cis-1,2-Dichloroethene 6 0.94 ND<1.0 ND<1.0 ND<1.0
Tetrachlroethene 5 0.52 ND<1.0 ND<1.0 ND<1.0
trans-1,2-Dichloroethene 10 ND<0.5 ND<1.0 ND<1.0 ND<1.0
Trichloroethene 5 0.26J ND<1.0 ND<1.0 ND<1.0
\Vinyl Chloride 0.5 ND<0.5 ND<1.0 ND<1.0 ND<1.0

Total COC Concentration NA 4.32 17 5.7 0

Notes:
ft bgs -- Feet below ground surface
COCs -- Contaminants of concern
NA -- No numerical Value

Notes: ft bgs -- Feet below ground surface
COCs -- Contaminants of concern

NA -- No numerical Value Page 1 of 1




Table 4

Monitoring Well Total CVOC Comparison

. Last Percent Rebound Percent
Well ID Baseline Progress Reduction | Samplin W

Sampling pling | Deviation

Phase | Date 7/12/2006 1312007 V7 52712009 V74

2MW8S 29,708 3 100.0% 3 0.0%

3MW10S 1,602 NS NA 37 NA

AMW12S 136 NS NA 57 NA

5-3MW1S 103,377 371 99.6% 12 -96.8%

5-3MW2S 5,579 8 99.9% 8 0.0%

5_aMWas @ 4,829 657 86.4% NS NA

5-3MW4S 1,612 ND<10 99.4% 13 30.0%

5-3MW5S 180 g ® 95.6% 78 875.0%

Average “ 29,021 208 99.3% 9 -95.7%

Phase Il Date| 4/30/2007 21712008 7 /) 527112009 " /|

5-3MW6S 6,454 275 95.7% 423 53.8%

5-3MW7S 1,702 970 43.0% 30 -96.9%

5-3MW8S 17,032 ND<10 100.0% 472 4620.0%

5-3MW9S 8,566 1,026 88.0% 5.7 -99.4%

3MW10S 1,295 110 91.5% ) 11 -90.0%

5MW15S 1,435 108 92.5% 66 -38.9%

6MW16S 9,449 ND<10 99.9% 22 120.0%

Average O] 6,562 357 94.6% 147 -58.8%

Phase llI Date| 11/17/2008 212712009 V4 512712009 V' /7

5-3MW7S 514 107 79.2% ) 30 -72.0%

5-3MW9S 828 6 99.3% () 5.7 -5.0%

5-3MW10S 5,920 119 98.0% 11 -90.8%

5-3MW11S 8,882 203 97.7% 34 -83.3%

Average O] 4,036 109 97.3% 20 -81.4%

Overall Plume 5-3 Average 82,000 297 ® 99.6% 85 ©® -71.2%

Notes:

NA - Not Available; NS - Not sampled; ND - Not detected above reporting limit.

(1) "-" designates a reduction.

(2) 5-3MW3S was destroyed after Phase | as its location interfered with Phase Il electrode installations; No rebound sample taken.

(3) 5-3MWS5S Last progress sample taken 10/25/06; not sampled further during Phase | operations due to low concentration.

(4) Phase | averages do not include wells 3MW10S, 4AMW12S, and 5-3MW5S. 3MW10S was only sampled during baseline
measurements for Phase | as it extended beyond the heating area of influence for the Phase I. Monitoring continued in Phase II.

4MW12S and 5-3MWS5S had low baseline concentrations.

(5) 3MW10S total reduction is 93.1%; 5-3MW?7S total reduction is 93.7%; 5-3MW89S total reduction is 99.9%. Total reduction
refers to wells monitored during multiple phases and represents reduction from initial baseline sampling, to final
last progress sampling , for phases of utilization.

(6) No wells excluded from baseline, last progress sampling and rebound averages.

(7) Overall Plume 5-3 Average based upon plume wide hydropunch sampling at an average depth of 13 ft bgs
performed in 2002 as part of the DDI (IT, 2002h).

(8) Overall Plume 5-3 Averages include all wells with exception to 4AMW12S, and 5-3MWS5S, due to low initial

baseline concentrations.
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Table PI-1

Phase | Period Power Application

Date PCU1 | PCU?2 STA | TOTAL C”;”Ofllvztr've
(kwWhr) | whr) | kwhr) | (kwhr) dwhn
08/15/2006]  NA NA NA NA 0
08/22/2006| 40,000 _ 40,000| _ 4,768| 84,768 84,768
08/31/2006| _ 40,000] _ 40,000] _ 6,346| 86,346 171,114
00/05/2006]  43,789|  43,152| 10,526] 97,467 268,561
00/12/2006]  63,596| 50,096|  19,260| 133,852 402,433
00/19/2006|  51,926]  46,914|  23,265| 122,105 524,538
00/26/2006] 62,070 51,151| 20,785 134,006 658,544
10/03/2006]  57,095|  34,631] 20,805 112,531 771,075
10/10/2006| _ 69,052|  50,536] 19,720 139,308 910,383
10/17/2006] _ 67,735|  53,600]  20,657| 141,992 1,052,375
10/24/2006|  57,525|  49,356]  32,232| 139,113 1,191,488
10/31/2006|  54,497|  39,486]  20,526| 114,509 1,305,997
11/07/2006|  56,009|  38,612| 31,718 126,429 1,432,426
11/14/2006 17,880 17,880 1,450,306
11/21/2006|  49,900] 69,609 119,500 1,569,815
11/28/2006|  27,834| 40,388 26,974] 95,196 1,665,011
12/05/2006|  39,549|  48,435|  28,375| 116,359 1,781,370
12/12/2006]  31,569| 41,504| 21,964] 95,127 1,876,497
12/19/2006|  33,360|  37,824| 28,276] 99,460 1,975,957
12/26/2006]  27,563|  37,253|  23,876] 88,692 2,064,649
01/02/2007|  34,225| 39.774| 31,776| 105,775 2,170,424
01/09/2007|  29,496| 32,106| 23,228| 84,830 2,255,253
01/16/2007| 57,563| 41,878| 28,288 127,729 2,382,982
01/23/2007|  64,037| 49,464| 11,261 124,762 2,507,744
01/30/2007| _ 45,009| 30,997| 12,120] 88,126 2,595,870
02/06/2007|  15,615| 11,114] 12,120] 38,849 2,634,719
Total| 1,119,104| 1,018,870 496,745| 2,634,719
TOTAL kWhr USED 2,634,719

Notes:

NA = Not applicable; No power used
= Estimated usage

= PLC down

= PCU down to change electrical cable connections
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Table PI-2

Phase | Electrode Construction Details

Electrode Location (NAD 27) Depth Tvoe Material | Number of Initial
Label Easting Northing | (ft bgs) yp Thickness [ Members | Connection
C1l-Al 1,478,474 472,525 14 S 1/2" 4 PCU1
C1-B1 1,478,492 472,541 14 S 1/2" 4 PCU 1
Ci-C1 1,478,487 472,566 14 S 1/2" 4 PCU1
Ci1-D1 1,478,463 472,573 14 S 1/2" 4 PCU 1
Cl-El 1,478,445 472,557 14 S 1/2" 4 PCU1
Cil-F1 1,478,450 472,532 14 S 1/2" 4 PCU 1
C1-N1 1,478,486 472,549 14 T 1/2" 4 PCU1
C2-Al 1,478,455 472,609 14 S 1/2" 4 PCU 1
C2-B1 1,478,431 472,617 14 S 1/2" 4 PCU1
C2-C1 1,478,426 472,641 14 S 1/2" 4 PCU 1
C2-D1 1,478,444 472,658 14 S 1/2" 4 PCU 1
C2-E1 1,478,468 472,650 14 S 1/2" 4 PCU 1
C2-F1 1,478,474 472,626 14 S 1/2" 4 PCU 1
C2-N1 1,478,450 472,633 14 T 1/2" 4 PCU 1
C3-A2 1,478,515 472,590 20 S 1/2" 4 PCU 2
C3-B2 1,478,506 472,614 20 S 1/2" 4 PCU 2
C3-C2 1,478,481 472,618 20 S 1/2" 4 PCU 2
C3-D2 1,478,466 472,598 20 S 1/2" 4 PCU 2
C3-E2 1,478,474 472,575 20 S 1/2" 4 PCU 2
C3-F2 1,478,499 472,571 20 S 1/2" 4 PCU 2
C3-N2 1,478,490 472,594 20 T 1/2" 4 PCU 2
C4-A2 1,478,478 472,675 20 S 1/2" 4 PCU 2
C4-B2 1,478,494 472,695 20 S 1/2" 4 PCU 2
C4-C2 1,478,518 472,691 20 S 1/2" 4 PCU 2
C4-D2 1,478,527 472,667 20 S 1/2" 4 PCU 2
C4-E2 1,478,512 472,648 20 S 1/2" 4 PCU 2
C4-F2 1,478,487 472,652 20 S 1/2" 4 PCU 2
C4-N2 1,478,503 472,671 20 T 1/2" 4 PCU 2
C5-A5 1,478,433 472,711 17 S 1/2" 4 STA
C5-B5 1,478,460 472,708 17 S 1/2" 4 STA
C5-C5 1,478,471 472,684 17 S 1/2" 4 STA
C5-D5 1,478,455 472,662 17 S 1/2" 4 STA
C5-E5 1,478,429 472,665 17 S 1/2" 4 STA
C5-F5 1,478,417 472,689 17 S 1/2" 4 STA
C5-N5 1,478,444 472,687 17 T 1/2" 4 STA

Notes:

Type S - 2 single and 2 double steel sheet-piles (Figure 6 )
Type T - 4 single steel sheet-piles

NAD27 - North American Datum of 1927
PCU - Power Control Unit
STA - Six Transformer Array
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Table PI-3

Phase | Groundwater Monitoring Data

Sample ID Maximum 2MW8S Sample ID Maximum 3MW10S
Screened Interval Contaminant Phase | Screened Interval (ft bgs) | Contaminant
8.5-13.5 (ft bgs) Level (MCL) || Baseline Rebound Level (MCL) || Baseline
Sample Date Mgl 07/12/06  10/25/06 01/03/07 | 05/26/09 Sample Date Mgl 07/12/06
COCs (EPA 8260B) MglL MglL Mgl MglL COCs (EPA 8260B) MglL
1,1,1-Trichloroethane 200 11,000 34 0.34J <1 1,1,1-Trichloroethane 200 2.8
1,1,2-Trichloroethane 5 <1 <1 <1 <1 1,1,2-Trichloroethane 5 <1
1,1-Dichloroethane 5 18,000 95 0.58J <1 1,1-Dichloroethane 5 1,500
1,1-Dichloroethene 6 550 100 0.81J 1.4 1,1-Dichloroethene 6 42
1,2-Dichloroethane 0.5 0.68 <1 <0.5 <0.5 1,2-Dichloroethane 0.5 0.49J
cis-1,2-Dichloroethene 6 13 0.38J 0.92J 1.3 cis-1,2-Dichloroethene 6 1.6
Tetrachlroethene 5 3.2 <1 <1 <1 Tetrachlroethene 5 0.39J
trans-1,2-Dichloroethene 10 2 <1 <1 <1 trans-1,2-Dichloroethene 10 0.75J
Trichloroethene 5 39 0.42] <1 <1 Trichloroethene 5 5.2
\Vinyl Chloride 0.5 100 0.81 <0.5 <0.5 \Vinyl Chloride 0.5 49
Total COC Concentration NA 29,708 230 3 3 Total COC Concentration NA 1,602
Sample ID Maximum AMW12S Sample ID Maximum 5-3MW1S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase |
8-12.8 (ft bgs) Level (MCL) || Baseline | Rebound 9.3-12.3 (ft bgs) Level (MCL) || Baseline Rebound
Sample Date Mgl 07/12/06 | 05/27/09 Sample Date Mgl 07/12/06 ~ 10/25/06 01/03/07 | 05/26/09
COCs (EPA 8260B) Mgl HglL COCs (EPA 8260B) HglL Mgl HglL HglL
1,1,1-Trichloroethane 200 <1 <1 1,1,1-Trichloroethane 200 12,000 0.26J 0.38J <1
1,1,2-Trichloroethane 5 <1 <1 1,1,2-Trichloroethane 5 0.58J <1 <1 <1
1,1-Dichloroethane 5 110 19 1,1-Dichloroethane 5 85,000 3,600 10 3.4
1,1-Dichloroethene 6 15 <1 1,1-Dichloroethene 6 5,400 4,100 280 4.3
1,2-Dichloroethane 0.5 <1 <0.5 1,2-Dichloroethane 0.5 27 1.2 0.97 <0.5
cis-1,2-Dichloroethene 6 1.7 27 cis-1,2-Dichloroethene 6 39 8.1 47 4.1
Tetrachlroethene 5 0.31J <1 Tetrachlroethene 5 4.6 0.28J 1.1 <1
trans-1,2-Dichloroethene 10 0.32J 3 trans-1,2-Dichloroethene 10 2.1 16 4.1 <1
Trichloroethene 5 3.9 <1 Trichloroethene 5 74 7.7 15 <1
Vinyl Chloride 0.5 4.4 7.5 Vinyl Chloride 0.5 830 17 13 <0.5
Total COC Concentration NA 136 57 Total COC Concentration NA 103,377 7,736 371 12

Notes:

COCs = Contaminants of concern
ft bgs = Feet below ground surface

NS = Not sampled

NA = No numerical value
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Table PI-3

Phase | Groundwater Monitoring Data

Sample ID Maximum 5-3MW2S Sample ID Maximum 5-3MW3S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase |
10.2-13.2 (ft bgs) Level (MCL) || Baseline Rebound 10.3-13.3 (ft bgs) Level (MCL) || Baseline
Sample Date Mgl 07/12/06  10/25/06  01/03/07 | 05/26/09 Sample Date MglL 07/12/06  10/25/06 01/03/07
COCs (EPA 8260B) Mgl Mgl Mgl Mgl COCs (EPA 8260B) Mgl Mgl Mgl
1,1,1-Trichloroethane 200 13 <1 <1 <1 1,1,1-Trichloroethane 200 2.6 NS 1.6
1,1,2-Trichloroethane 5 <1 <1 <1 <1 1,1,2-Trichloroethane 5 <1 NS <1
1,1-Dichloroethane 5 5,300 190 0.42] 2.5 1,1-Dichloroethane 5 4,600 NS 530
1,1-Dichloroethene 6 200 5.8 0.27J 1.9 1,1-Dichloroethene 6 94 NS 57
1,2-Dichloroethane 0.5 2.9 2.1 <0.5 <0.5 1,2-Dichloroethane 0.5 0.69 NS 1.6
cis-1,2-Dichloroethene 6 3.2 44 6.6 1.7 cis-1,2-Dichloroethene 6 3.9 NS 14
Tetrachlroethene 5 0.4 0.45J <1 <1 Tetrachlroethene 5 0.58 NS 14
trans-1,2-Dichloroethene 10 0.45J 35 0.34J <1 trans-1,2-Dichloroethene 10 1.8 NS 2.8
Trichloroethene 5 7.7 5.4 0.61J <1 Trichloroethene 5 55 NS 19
\Vinyl Chloride 05 51 9 <0.5 <0.5 \Vinyl Chloride 05 120 NS 29
Total COC Concentration NA 5,579 260 8 8 Total COC Concentration NA 4,829 NA 657
Sample ID Maximum 5-3MW4S Sample ID Maximum 5-3MW5S
Screened Interval Contaminant Phase | Screened Interval Contaminant Phase |
10.3-13.3 (ft bgs) Level (MCL) || Baseline Rebound 9.3-12.3 (ft bgs) Level (MCL) || Baseline Rebound
Sample Date Mgl 07/12/06  10/25/06  01/03/07 | 05/26/09 Sample Date Mgl 07/12/06  10/25/06 | 05/27/09
COCs (EPA 8260B) Mg/l MgiL Mg/l Mg/l COCs (EPA 8260B) Mg/l Mg/l Mg/l
1,1,1-Trichloroethane 200 0.37J <1 <10 <1 1,1,1-Trichloroethane 200 <1 <1 <1
1,1,2-Trichloroethane 5 <1 <1 <10 <1 1,1,2-Trichloroethane 5 <1 <1 <1
1,1-Dichloroethane 5 1,500 260 <10 9.7 1,1-Dichloroethane 5 140 4.2 19
1,1-Dichloroethene 6 49J 11 <10 <1 1,1-Dichloroethene 6 24 0.24J 6.6
1,2-Dichloroethane 0.5 1.6 0.64 <10 <0.5 1,2-Dichloroethane 0.5 <1 <1 <0.5
cis-1,2-Dichloroethene 6 2.5 8.6 <10 3 cis-1,2-Dichloroethene 6 3 3 32
Tetrachlroethene 5 0.5J <1 <10 <1 Tetrachlroethene 5 0.31J <1 <1
trans-1,2-Dichloroethene 10 1.1 2.2 <10 <1 trans-1,2-Dichloroethene 10 0.83J 0.46J 6.5
Trichloroethene 5 5.6 3.3 <10 <1 Trichloroethene 5 51 0.44] 7
\Vinyl Chloride 0.5 51 9.2 <10 <0.5 \Vinyl Chloride 05 6.9 <0.5 6.5
Total COC Concentration NA 1,612 295 0 13 Total COC Concentration NA 180 8 78

Notes:

COCs = Contaminants of concern
ft bgs = Feet below ground surface
NS = Not sampled

NA = No numerical value
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Table PI-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass RemO\{aI Condensate Condensate Mass
Operation| (ft*/min) Manual PID Summa Non-Condensible| " Total COCs Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
SummalPID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
08/07/2006 9 1,060 N/A N/A 0.00 0.00 0.00 0.000432 0.000000
08/08/2006 19 1,063 N/A 0.16 0.16 0.06 0.00 0.000432 0.000000
08/09/2006 17 992 N/A N/A 0.41 0.12 0.00 0.000432 0.000000
08/10/2006 9 1,035 N/A N/A 0.66 0.10 0.00 0.000432 0.000000
08/11/2006 18 1,015 N/A N/A 0.90 0.28 0.00 0.000432 0.000000
08/12/2006 6 982 N/A N/A 1.15 0.12 0.00 0.000432 0.000000
08/13/2006 0 0 N/A N/A 1.40 0.00 0.00 0.000432 0.000000
08/14/2006 13 972 N/A N/A 1.65 0.36 0.00 0.000432 0.000000
08/15/2006 10 967 N/A N/A 1.90 0.32 0.00 0.000432 0.000000
08/16/2006 9 978 N/A N/A 2.15 0.32 5.86 0.000432 0.000000
08/17/2006 24 962 N/A N/A 2.39 0.95 5.86 0.000432 0.000000
08/18/2006 24 904 N/A N/A 2.64 0.98 5.86 0.000432 0.000000
08/19/2006 24 873 N/A N/A 2.89 1.04 5.86 0.000432 0.000000
08/20/2006 14 848 N/A N/A 3.14 0.64 5.86 0.000432 0.000000
08/21/2006 11 845 N/A N/A 3.39 0.54 5.86 0.000432 0.000000
08/22/2006 7 844 N/A N/A 3.64 0.37 5.86 0.000432 0.000000
08/23/2006 24 801 N/A N/A 3.88 1.28 6.83 0.000432 0.000000
08/24/2006 23 799 N/A N/A 4.13 1.30 6.83 0.000432 0.000000
08/25/2006 23 786 N/A N/A 4.38 1.36 6.83 0.000432 0.000000
08/26/2006 0 0 N/A N/A 4.63 0.00 6.83 0.000432 0.000000
08/27/2006 0 0 N/A N/A 4.88 0.00 6.83 0.000432 0.000000
08/28/2006 0 0 N/A N/A 5.13 0.00 6.83 0.000432 0.000000
08/29/2006 1 722 N/A N/A 5.37 0.07 6.83 0.000432 0.000000
08/30/2006 13 674 N/A N/A 5.62 0.85 6.83 0.000432 0.000000
08/31/2006 22 707 N/A N/A 5.87 1.57 6.83 0.000432 0.000000
09/01/2006 24 820 N/A N/A 6.12 2.07 0.01 0.000432 0.000000
09/02/2006 24 798 N/A N/A 6.37 2.09 0.01 0.000432 0.000000
09/03/2006 23 783 N/A N/A 6.61 2.04 0.01 0.000432 0.000000
09/04/2006 24 756 N/A N/A 6.86 2.14 0.01 0.000432 0.000000
09/05/2006 16 747 N/A N/A 711 1.46 0.01 0.000432 0.000000
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PI-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass Remoyal Condensate Condensate Mass
Operation| (ft*/min) Manual PID Summa Non-Condensible[ ~* Total COCs | Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
Summa/PID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
09/06/2006 24 685 N/A N/A 7.36 2.08 588.13 0.000432 0.000002
09/07/2006 16 672 N/A N/A 7.61 1.40 588.13 0.000432 0.000002
09/08/2006 16 720 N/A N/A 7.86 1.55 588.13 0.000432 0.000002
09/09/2006 24 684 N/A N/A 8.10 2.28 588.13 0.000432 0.000002
09/10/2006 24 670 N/A N/A 8.35 2.30 588.13 0.000432 0.000002
09/11/2006 24 655 N/A N/A 8.60 2.32 588.13 0.000432 0.000002
09/12/2006 24 692 N/A N/A 8.85 2.52 588.13 0.000432 0.000002
09/13/2006 22 686 N/A N/A 9.10 2.36 418.64 0.000432 0.000002
09/14/2006 18 673 N/A N/A 9.35 1.94 418.64 0.000432 0.000002
09/15/2006 24 720 N/A N/A 9.59 2.85 418.64 0.000432 0.000002
09/16/2006 24 713 N/A N/A 9.84 2.89 418.64 0.000432 0.000002
09/17/2006 19 712 N/A N/A 10.09 2.28 418.64 0.000432 0.000002
09/18/2006 13 711 12 N/A 10.34 1.64 418.64 0.000432 0.000002
09/19/2006 10 666 8.5 10.587 10.59 1.21 418.64 0.000432 0.000002
09/20/2006 17 657 10.3 N/A 10.89 2.09 473.00 0.000432 0.000002
09/21/2006 23 668 10.2 N/A 11.19 2.95 473.00 0.000432 0.000002
09/22/2006 23 651 7.2 N/A 11.49 2.95 473.00 0.000432 0.000002
09/23/2006 23 668 N/A N/A 11.79 3.1 473.00 0.000432 0.000002
09/24/2006 24 661 N/A N/A 12.09 3.22 473.00 0.000432 0.000002
09/25/2006 24 654 7 N/A 12.39 3.34 473.00 0.000432 0.000002
09/26/2006 24 651 9.4 N/A 12.69 3.40 473.00 0.000432 0.000002
09/27/2006 19 681 7.4 N/A 12.99 2.88 758.43 0.000432 0.000003
09/28/2006 21 679 9.9 N/A 13.29 3.25 758.43 0.000432 0.000003
09/29/2006 16 611 N/A N/A 13.59 2.28 758.43 0.000432 0.000003
09/30/2006 24 572 N/A N/A 13.89 3.27 758.43 0.000432 0.000003
10/01/2006 24 556 N/A N/A 14.19 3.25 758.43 0.000432 0.000003
10/02/2006 24 578 4.2 N/A 14.49 3.45 758.43 0.000432 0.000003
10/03/2006 21 600 6.2 N/A 14.79 3.20 758.43 0.000432 0.000003
10/04/2006 23 587 5.7 N/A 15.09 3.50 625.14 0.000432 0.000002
10/05/2006 22 574 6.7 N/A 15.39 3.34 625.14 0.000432 0.000002
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
Orange Cells Represent Estimated Operational Values Page 2 of 7




Table PI-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass Remov.al Condensate Condensate Mass
Operation|  (ft*/min) Manual PID Summa Non-Condensible| " Total COCs Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
Summal/PID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
10/06/2006 20 571 11.7 N/A 15.69 3.07 625.14 0.000432 0.000002
10/07/2006 23 555 N/A N/A 15.99 3.51 625.14 0.000432 0.000002
10/08/2006 24 554 N/A N/A 16.29 3.72 625.14 0.000432 0.000002
10/09/2006 20 568 10 N/A 16.59 3.24 625.14 0.000432 0.000002
10/10/2006 12 581 12.5 N/A 16.89 2.02 625.14 0.000432 0.000002
10/11/2006 21 578 9 N/A 17.19 3.58 722.14 0.000432 0.000003
10/12/2006 22 566 9.7 N/A 17.49 3.74 722.14 0.000432 0.000003
10/13/2006 24 556 8.4 N/A 17.79 4.07 72214 0.000432 0.000003
10/14/2006 24 547 N/A N/A 18.09 4.08 722.14 0.000432 0.000003
10/15/2006 24 534 N/A N/A 18.39 4.05 722.14 0.000432 0.000003
10/16/2006 20 524 15.6 N/A 18.69 3.36 722.14 0.000432 0.000003
10/17/2006 488 27 N/A 18.99 0.00 722.14 0.000432 0.000003
10/18/2006 17 544 21.2 N/A 19.29 3.06 742.71 0.000432 0.000003
10/19/2006 22 547 13.5 N/A 19.59 4.04 742.71 0.000432 0.000003
10/20/2006 19 550 15.1 N/A 19.89 3.57 742.71 0.000432 0.000003
10/21/2006 24 542 N/A N/A 20.19 4.51 742.71 0.000432 0.000003
10/22/2006 24 524 N/A N/A 20.49 4.43 742.71 0.000432 0.000003
10/23/2006 18 498 22.5 N/A 20.79 3.20 742.71 0.000432 0.000003
10/24/2006 10 508 19 21.088 21.09 1.84 742.71 0.000432 0.000003
10/25/2006 15 505 17.9 N/A 20.49 2.66 636.57 0.000432 0.000002
10/26/2006 20 519 12.2 N/A 19.90 3.54 636.57 0.000432 0.000002
10/27/2006 11 546 14.3 N/A 19.30 1.99 636.57 0.000432 0.000002
10/28/2006 23 510 N/A N/A 18.71 3.76 636.57 0.000432 0.000002
10/29/2006 24 483 N/A N/A 18.12 3.60 636.57 0.000432 0.000002
10/30/2006 24 458 N/A N/A 17.52 3.30 636.57 0.000432 0.000002
10/31/2006 20 464 19 N/A 16.93 2.70 636.57 0.000432 0.000002
11/01/2006 17 473 15.3 N/A 16.33 2.25 651.29 0.000432 0.000002
11/02/2006 14 460 16 N/A 15.74 1.74 651.29 0.000432 0.000002
11/03/2006 20 446 11.3 N/A 15.14 2.32 651.29 0.000432 0.000002
11/04/2006 24 439 N/A N/A 14.55 2.63 651.29 0.000432 0.000002
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table Pl-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass Remov.al Condensate Condensate Mass
Operation|  (ft*/min) Manual PID Summa Non-Condensible| ~° Total COCs Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
Summa/PID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
11/05/2006 24 432 N/A N/A 13.96 2.48 651.29 0.000432 0.000002
11/06/2006 22 424 16.6 N/A 13.36 2.14 651.29 0.000432 0.000002
11/07/2006 17 415 17.6 N/A 12.77 1.54 651.29 0.000432 0.000002
11/08/2006 22 432 12.2 N/A 12.17 1.99 590.71 0.000432 0.000002
11/09/2006 22 423 154 N/A 11.58 1.85 590.71 0.000432 0.000002
11/10/2006 22 430 19.5 N/A 10.98 1.78 590.71 0.000432 0.000002
11/11/2006 24 420 N/A N/A 10.39 1.80 590.71 0.000432 0.000002
11/12/2006 24 397 N/A N/A 9.79 1.60 590.71 0.000432 0.000002
11/13/2006 22 376 N/A N/A 9.20 1.30 590.71 0.000432 0.000002
11/14/2006 22 391 17 N/A 8.61 1.27 590.71 0.000432 0.000002
11/15/2006 17 371 14 N/A 8.01 0.87 276.00 0.000432 0.000001
11/16/2006 4 402 N/A N/A 7.42 0.20 276.00 0.000432 0.000001
11/17/2006 0 0 N/A N/A 6.82 0.00 276.00 0.000432 0.000001
11/18/2006 0 0 N/A N/A 6.23 0.00 276.00 0.000432 0.000001
11/19/2006 0 0 N/A N/A 5.63 0.00 276.00 0.000432 0.000001
11/20/2006 10 464 N/A N/A 5.04 0.40 276.00 0.000432 0.000001
11/21/2006 21 426 3 N/A 4.44 0.68 276.00 0.000432 0.000001
11/22/2006 16 389 N/A N/A 3.85 0.41 267.29 0.000432 0.000001
11/23/2006 24 404 N/A N/A 3.26 0.54 267.29 0.000432 0.000001
11/24/2006 23 392 N/A N/A 2.66 0.41 267.29 0.000432 0.000001
11/25/2006 24 386 N/A N/A 2.07 0.33 267.29 0.000432 0.000001
11/26/2006 24 380 N/A N/A 1.47 0.23 267.29 0.000432 0.000001
11/27/2006 24 377 2.7 0.878 0.878 0.14 267.29 0.000432 0.000001
11/28/2006 21 377 3.3 N/A 0.86 0.12 267.29 0.000432 0.000001
11/29/2006 23 363 2.1 N/A 0.83 0.12 340.86 0.000432 0.000001
11/30/2006 22 345 2.3 N/A 0.81 0.11 340.86 0.000432 0.000001
12/01/2006 22 342 3.9 N/A 0.79 0.10 340.86 0.000432 0.000001
12/02/2006 24 311 N/A N/A 0.77 0.10 340.86 0.000432 0.000001
12/03/2006 24 300 N/A N/A 0.74 0.09 340.86 0.000432 0.000001
12/04/2006 23 313 4.5 N/A 0.72 0.09 340.86 0.000432 0.000001
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
Orange Cells Represent Estimated Operational Values Page 4 of 7




Table PI-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass Remov.al Condensate Condensate Mass
Operation|  (ft*/min) Manual PID Summa Non-Condensible| " Total COCs Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
Summal/PID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
12/05/2006 18 492 5.7 N/A 0.70 0.1 340.86 0.000432 0.000001
12/06/2006 22 566 4.1 N/A 0.68 0.14 414 .14 0.000432 0.000001
12/07/2006 16 584 3.7 N/A 0.66 0.11 41414 0.000432 0.000001
12/08/2006 13 612 2.4 N/A 0.63 0.09 414 .14 0.000432 0.000001
12/09/2006 11 644 N/A N/A 0.61 0.07 41414 0.000432 0.000001
12/10/2006 24 220 N/A N/A 0.59 0.05 41414 0.000432 0.000001
12/11/2006 24 213 2.4 N/A 0.57 0.05 41414 0.000432 0.000001
12/12/2006 20 290 0 N/A 0.54 0.05 41414 0.000432 0.000001
12/13/2006 23 381 0 N/A 0.52 0.08 602.57 0.000432 0.000002
12/14/2006 18 496 0 N/A 0.50 0.08 602.57 0.000432 0.000002
12/15/2006 23 550 N/A N/A 0.48 0.10 602.57 0.000432 0.000002
12/16/2006 24 542 N/A N/A 0.46 0.10 602.57 0.000432 0.000002
12/17/2006 24 543 N/A N/A 0.43 0.10 602.57 0.000432 0.000002
12/18/2006 22 541 0 N/A 0.41 0.08 602.57 0.000432 0.000002
12/19/2006 21 574 4.5 N/A 0.39 0.08 602.57 0.000432 0.000002
12/20/2006 21 591 1.9 N/A 0.37 0.08 510.00 0.000432 0.000002
12/21/2006 22 622 1.6 N/A 0.34 0.08 510.00 0.000432 0.000002
12/22/2006 19 523 2.2 N/A 0.32 0.05 510.00 0.000432 0.000002
12/23/2006 24 415 N/A N/A 0.30 0.05 510.00 0.000432 0.000002
12/24/2006 24 413 N/A N/A 0.28 0.05 510.00 0.000432 0.000002
12/25/2006 1 415 N/A N/A 0.26 0.00 510.00 0.000432 0.000002
12/26/2006 9 441 2 N/A 0.23 0.02 510.00 0.000432 0.000002
12/27/2006 23 407 1.5 0.211 0.211 0.03 505.00 0.000432 0.000002
12/28/2006 22 487 3 N/A 0.211 0.04 505.00 0.000432 0.000002
12/29/2006 24 511 1.3 N/A 0.211 0.04 505.00 0.000432 0.000002
12/30/2006 24 517 N/A N/A 0.211 0.04 505.00 0.000432 0.000002
12/31/2006 24 514 N/A N/A 0.211 0.04 505.00 0.000432 0.000002
01/01/2007 24 513 N/A N/A 0.211 0.04 505.00 0.000432 0.000002
01/02/2007 16 533 1.5 N/A 0.211 0.03 505.00 0.000432 0.000002
01/03/2007 13 517 4.7 N/A 0.211 0.02 416.57 0.000432 0.000002
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
Orange Cells Represent Estimated Operational Values Page 5 of 7




Table Pl-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass Remov.al Condensate Condensate Mass
Operation|  (ft*/min) Manual PID Summa Non-Condensible| ~° Total COCs Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
Summa/PID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
01/04/2007 13 504 1.2 N/A 0.211 0.02 416.57 0.000432 0.000002
01/05/2007 17 541 14 N/A 0.211 0.03 416.57 0.000432 0.000002
01/06/2007 24 545 N/A N/A 0.211 0.05 416.57 0.000432 0.000002
01/07/2007 24 534 N/A N/A 0.211 0.05 416.57 0.000432 0.000002
01/08/2007 16 509 1.3 N/A 0.211 0.03 416.57 0.000432 0.000002
01/09/2007 15 396 1.8 N/A 0.211 0.02 416.57 0.000432 0.000002
01/10/2007 24 326 3 N/A 0.211 0.03 821.57 0.000432 0.000003
01/11/2007 16 499 1.6 N/A 0.211 0.03 821.57 0.000432 0.000003
01/12/2007 24 460 1.8 N/A 0.211 0.04 821.57 0.000432 0.000003
01/13/2007 24 377 N/A N/A 0.211 0.03 821.57 0.000432 0.000003
01/14/2007 24 353 N/A N/A 0.211 0.03 821.57 0.000432 0.000003
01/15/2007 24 394 3.5 N/A 0.211 0.03 821.57 0.000432 0.000003
01/16/2007 20 461 2.2 N/A 0.211 0.03 821.57 0.000432 0.000003
01/17/2007 24 452 1.6 N/A 0.211 0.04 1257.86 0.000432 0.000005
01/18/2007 24 419 1.7 N/A 0.211 0.04 1257.86 0.000432 0.000005
01/19/2007 24 431 3.3 N/A 0.211 0.04 1257.86 0.000432 0.000005
01/20/2007 24 442 N/A N/A 0.211 0.04 1257.86 0.000432 0.000005
01/21/2007 17 425 N/A N/A 0.211 0.03 1257.86 0.000432 0.000005
01/22/2007 20 372 3.6 N/A 0.211 0.03 1257.86 0.000432 0.000005
01/23/2007 22 382 2.4 N/A 0.211 0.03 1257.86 0.000432 0.000005
01/24/2007 24 371 2.6 N/A 0.211 0.03 1089.00 0.000432 0.000004
01/25/2007 24 340 3.3 N/A 0.211 0.03 1089.00 0.000432 0.000004
01/26/2007 24 407 3.2 N/A 0.211 0.04 1089.00 0.000432 0.000004
01/27/2007 24 356 N/A N/A 0.211 0.03 1089.00 0.000432 0.000004
01/28/2007 24 403 N/A N/A 0.211 0.04 1089.00 0.000432 0.000004
01/29/2007 24 425 3.9 N/A 0.211 0.04 1089.00 0.000432 0.000004
01/30/2007 24 401 2 N/A 0.211 0.03 1089.00 0.000432 0.000004
01/31/2007 24 479 N/A N/A 0.211 0.04 840.29 0.000432 0.000003
02/01/2007 24 376 2.4 N/A 0.211 0.03 840.29 0.000432 0.000003
02/02/2007 24 492 2.8 N/A 0.211 0.04 840.29 0.000432 0.000003
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
Orange Cells Represent Estimated Operational Values Page 6 of 7




Table PI-4

Phase | Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv Condensate
Estimated Estimated Total Estimated Estimated
Date Hours .Of Flow Rate Concentration Mass Remov.al Condensate Condensate Mass
Operation|  (ft*/min) Manual PID Summa Non-Condensible| " Total COCs Removal
(Based on Vapor (Ibs) Discharged c trati Cond ¢
Summa/PID) p (gallons) oncentration | Condensate
(mg/L) (Ibs)
02/03/2007 24 485 N/A N/A 0.211 0.04 840.29 0.000432 0.000003
02/04/2007 24 455 N/A N/A 0.211 0.04 840.29 0.000432 0.000003
02/05/2007 24 527 2.5 N/A 0.211 0.05 840.29 0.000432 0.000003
02/06/2007 24 540 0.4 N/A 0.211 0.05 840.29 0.000432 0.000003
02/07/2007 24 585 0 N/A 0.211 0.05 421.93 0.000432 0.000002
02/08/2007 24 595 0 N/A 0.211 0.05 421.93 0.000432 0.000002
02/09/2007 24 603 0 N/A 0.211 0.05 421.93 0.000432 0.000002
02/10/2007 21 615 N/A N/A 0.211 0.05 421.93 0.000432 0.000002
02/11/2007 24 601 N/A N/A 0.211 0.05 421.93 0.000432 0.000002
02/12/2007 24 552 4.7 N/A 0.211 0.05 421.93 0.000432 0.000002
02/13/2007 19 438 0.2 N/A 0.211 0.03 421.93 0.000432 0.000002
02/14/2007 24 417 0 N/A 0.211 0.04 421.93 0.000432 0.000002
02/15/2007 24 414 N/A N/A 0.211 0.04 421.93 0.000432 0.000002
02/16/2007 18 472 0 N/A 0.211 0.03 421.93 0.000432 0.000002
02/17/2007 24 505 N/A N/A 0.211 0.04 421.93 0.000432 0.000002
02/18/2007 24 504 N/A N/A 0.211 0.04 421.93 0.000432 0.000002
02/19/2007 24 511 0 N/A 0.211 0.04 421.93 0.000432 0.000002
02/20/2007 24 426 0 N/A 0.211 0.04 421.93 0.000432 0.000002
Total 3,720 221.25 100,845 0.0004
Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
Orange Cells Represent Estimated Operational Values Page 7 of 7




Table PI-5

Phase | Effluent Water Analytical Summary

Constituents @ Discharge Limits @ Concentration (ug/L)

(Mg/L) 8/31/06 | 10/6/06 | 11/20/06 | 12/27/06 | 1/18/07 | 2/15/07
vocs ¥
Benzene 5 0.65 ND<0.5 0.24J® | ND<0.5 ND<0.5 | ND<0.5
Isopropyl Benzene n/a © 2.6 0.88 1.6 0.49J 0.35J 0.42J
2-Butanone n/a ND<10 ND<10 18 ND<10 ND<10 [ ND<10
TICH?” 500 1.92) ® 0.85] © 189 [ 0320 | 0260 | 1073®
svocs 9
[BIS(2-Ethylhexyl)Phthalate [ n/a | ND | ND<95 [ 80J [ ND<9.4 | ND<9.4 | ND<9.4 |
Others
[Fydrocarbon Oil & Grease @ | 100,000 | ND<5,000 [ ND<1,000 | ND<5,000 | ND<5,000 | ND<5,000 | ND<5,000]
Notes:

(1) The non-listed constituents were not detected at or above their reported practical quantitation limit (PQL).

(2) Discharge limits as defined in EBMUD Wastewater Discharge Permit No. 5024981 2 and EBMUD Ordinance No. 311.

3) The samples were analyzed by US EPA Method 8260B.

(4) ND<O0.5 - Constituent not detected at or above the reported PQL.

(5) J - The reported value is an estimated value between the Method Detection Limit (MDL) and PQL.

6) n/a - No discharge limit defined in EBMUD Wastewater Discharge Permit No. 5024981 2 or EBMUD Ordinance 311.

(7) TICH - Total Identifiable Chlorinated Hydrocarbons

8) TICH detected consisted of the following: 0.50J pg/L of 1,1-DCA, 0.80 pg/L of cis-1,2-DCE, and 0.62 pg/L of vinyl chloride.
9) TICH detected consisted of the following: 0.32J pg/L of 1,1-DCA, and 0.53 pg/L of cis-1,2-DCE.

(10) TICH detected consisted of the following: 0.37J pg/L of 1,1-DCA, 0.53 pg/L of cis-1,2-DCE, and 0.90 pg/L of chloromethane.
(11) TICH detected consisted of cis-1,2-Dichloroethene.

(12) TICH detected consisted of the following: 0.27J pg/L of 1,1-DCA, 0.49 pg/L of cis-1,2-DCE, and 0.31 pg/L of vinyl chloride.
(13) The samples were analyzed by US EPA Method 8270C.

(14) The samples were analyzed by US EPA Method-1664.
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Table PII-1

Phase Il Period Power Application

Sate pcul | pcu2 | sTA | TOTAL C”SO‘jl'vaet:"e
&whr) | (kwhr) | &whn) | kwhr) o
2/6/2007 NA NA NA NA NA
10/12/2007 765 840 62 1.667 1.667
10/2412007| 66,813  79.283| 11.177| 157.273 158,940
10/30/2007| 41,895 45.037| 13.332| 100264 259.204
11/6/2007|  62,104|  60.476|  12.647| 135,227 394,431
11/13/2007|  62,862| 50.873| 12.448| 126183 520,614
11/10/2007] 58,571 56.473| 11,010| 126,063 646,677
11/27/2007| 55,845 64.823| 15479 136147 782.824
12/412007|  58.476| 57.277|  20.685| 136,438 919,262
12/10/2007| 44.836| 36,086] 18.129]  99.101| 1,018,363
12/10/2007|  71.425| 61.947| 28.718| 162,090 1,180,453
12/26/2007| _67,999] 41.106] 20.551| 129.656| 1,310,109
12/31/2007|  44,342| 32.507| 19.733|  96.582| 1,406,691
1/8/2008]  68,073| 44.145| 22.793| 135011 1,541,702
1/15/2008|  46.427| 43.291|  20,095| 109.813| 1,651,515
1/22/2008]  61,370] 56.102| 18.523| 135995  1.787.510
1/20/2008|  37,334| 51.275| 20,186 108.795| 1,896,305
2/5/2008]  36.238| 57.678| 10.855| 113.771| 2,010,076
Total| 885.425] 839,210 285.432| 2,010,076
TOTAL kWhr USED 2,010,076

Notes:

NA = Not applicable; No power used
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Table PII-2

Phase Il Electrode Construction Details

Electrode Locations (NAD 27) Depth Material | Number of .
. . Type ) Connections

Label Easting Northing | (ft bgs) Thickness [ Members
C1-Al | 1,478,349 | 472,671 14 S 1/2" 4 PCU 1
Cl1-B1 1,478,372 472,685 14 S 1/2" 4 PCU 1
C1-Cl | 1,478,372 | 472,711 14 S 1/2" 4 PCU 1
Cl1-D1 1,478,348 472,725 14 S 1/2" 4 PCU 1
C1-E1l | 1,478,325 | 472,711 14 S 1/2" 4 PCU 1
Cl-F1 1,478,326 472,684 14 S 1/2" 4 PCU 1
C1-N1 | 1,478,349 | 472,698 14 T 1/2" 4 PCU 1
C2-Al 1,478,360 472,753 14 S 1/2" 4 PCU 1
C2-B1 | 1,478,354 | 472,779 14 S 1/2" 4 PCU 1
C2-C1 1,478,374 472,797 14 S 1/2" 4 PCU 1
C2-D1 | 1,478,400 | 472,789 14 S 1/2" 4 PCU 1
C2-El 1,478,406 472,763 14 S 1/2" 4 PCU 1
C2-F1 | 1,478,386 | 472,745 14 S 1/2" 4 PCU 1
C2-N1 1,478,380 472,771 14 T 1/2" 4 PCU 1
C3-A2 | 1,478,434 | 472,677 17 S 1/2" 4 PCU 2
C3-B2 1,478,415 472,695 17 S 1/2" 4 PCU 2
C3-C2 1,478,393 472,690 17 S 1/2" 4 PCU 2
C3-D2 1,478,385 472,666 17 S 1/2" 4 PCU 2
C3-E2 1,478,402 472,648 17 S 1/2" 4 PCU 2
C3-F2 1,478,427 472,653 17 S 1/2" 4 PCU 2
C3-N2 1,478,410 472,672 17 T 1/2" 4 PCU 2
C4-A2 1,478,416 472,765 17 S 1/2" 4 PCU 2
C4-B2 1,478,440 472,771 17 S 1/2" 4 PCU 2
C4-C2 1,478,457 472,753 17 S 1/2" 4 PCU 2
C4-D2 1,478,450 472,729 17 S 1/2" 4 PCU 2
C4-E2 1,478,425 472,723 17 S 1/2" 4 PCU 2
C4-F2 1,478,408 472,741 17 S 1/2" 4 PCU 2
C4-N2 1,478,433 472,747 17 T 1/2" 4 PCU 2
C5-A5 1,478,425 472,824 14 S 1/2" 4 STA
C5-B5 1,478,450 472,822 14 S 1/2" 4 STA
C5-C5 1,478,460 472,799 14 S 1/2" 4 STA
C5-D5 1,478,445 472,779 14 S 1/2" 4 STA
C5-E5 1,478,420 472,782 14 S 1/2" 4 STA
C5-F5 1,478,410 472,804 14 S 1/2" 4 STA
C5-N5 1,478,435 472,802 14 T 1/2" 4 STA

Notes:

Type S - 2 single and 2 double steel sheet-piles (Figure 6)
Type T - 4 single steel sheet-piles

NAD27 - North American Datum of 1927

PCU - Power Control Unit

STA - Six Transformer Array
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Table PII-3
Phase Il Groundwater Monitoring Data

Sample ID Maximum 5-3MW6S Sample ID Maximum 5-3MW8S
Screened Interval Contaminant Phase I Screened Interval Contaminant Phase I

10-13 (ft bgs) Level (MCL) || Baseline Rebound 9-12 (ft bgs) Level (MCL) || Baseline Rebound

Sample Date MglL 04/30/07 12/18/07 02/07/08 | 05/27/09 Sample Date Mgl 04/30/07 12/17/07  02/07/08 | 05/26/09
COCs (EPA 8260B) Mgl Mgl Mgl Mgl COCs (EPA 8260B) Mgl Mgl Mgl Mgl
1,1,1-Trichloroethane 200 <25 <5 <1 <1 1,1,1-Trichloroethane 200 <25 <1 <10 <5
1,1,2-Trichloroethane 5 <25 <5 <1 <1 1,1,2-Trichloroethane 5 <25 <1 <10 <5
1,1-Dichloroethane 5 6,200 440 210 350 1,1-Dichloroethane 5 16,000 78 <10 440
1,1-Dichloroethene 6 150 19 29 38 1,1-Dichloroethene 6 700 2.6 <10 12
1,2-Dichloroethane 0.5 <12 <25 1.6 0.89 1,2-Dichloroethane 0.5 17 <1 <5 <25
cis-1,2-Dichloroethene 6 7.9J <5 7.7 7.5 cis-1,2-Dichloroethene 6 13] 2.8 <10 20
Tetrachlroethene 5 <25 <5 <1 <1 Tetrachlroethene 5 <25 <1 <10 <5
trans-1,2-Dichloroethene 10 <25 <5 1.1 <1 trans-1,2-Dichloroethene 10 5.5] <1 <10 <5
Trichloroethene 5 5.4 <5 9.2 3.7 Trichloroethene 5 26 <1 <10 <5
Vinyl Chloride 0.5 91 8.1 16 23 Vinyl Chloride 0.5 270 3.1 <5 12
Total COC Concentration NA 6,454 467 275 423 Total COC Concentration NA 17,032 86.5 0 484

Sample ID Maximum 3MW10S Sample ID Maximum 6MW16S
Screened Interval Contaminant Phase I Screened Interval Contaminant Phase I

8-12.8 (ft bgs) Level (MCL) || Baseline Rebound 7-11.8 (ft bgs) Level (MCL) || Baseline Rebound

Sample Date MglL 04/30/07 12/17/07  02/07/08 | 05/27/09 Sample Date Mgl 04/30/07 12/18/07 02/07/08 | 05/26/09
COCs (EPA 8260B) Mgl Mgl Mgl Mgl COCs (EPA 8260B) Mgl Mgl Mgl Mgl
1,1,1-Trichloroethane 200 0.87J <1 <10 <1 1,1,1-Trichloroethane 200 <25 <1 <10 <1
1,1,2-Trichloroethane 5 <1 <1 <10 <1 1,1,2-Trichloroethane 5 <25 <1 <10 <1
1,1-Dichloroethane 5 1,200 340 110 32 1,1-Dichloroethane 5 9,200 25 <10 21
1,1-Dichloroethene 6 65 7.8 <10 2.2 1,1-Dichloroethene 6 62 1.2 <10 <1
1,2-Dichloroethane 0.5 0.53 <0.5 <5 <0.5 1,2-Dichloroethane 0.5 7.3] <0.5 <5 <0.5
cis-1,2-Dichloroethene 6 1.8 14 <10 2.2 cis-1,2-Dichloroethene 6 <25 1.3 <10 1.1
Tetrachlroethene 5 0.38J <1 <10 <1 Tetrachlroethene 5 <25 <1 <10 <1
trans-1,2-Dichloroethene 10 0.66J 1.4 <10 <1 trans-1,2-Dichloroethene 10 <25 <1 <10 <1
Trichloroethene 5 5.9 7.8 <10 <1 Trichloroethene 5 <25 <1 <10 <1
Vinyl Chloride 0.5 20 5.6 <5 0.98 Vinyl Chloride 0.5 180 2.9 <5 <0.5
Total COC Concentration NA 1,295 376.6 110 37 Total COC Concentration NA 9,449 30.4 0 22

Notes:
COCs = Contaminants of concern
ft bgs = Feet below ground surface
NA = No numerical value
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Table PII-3
Phase Il Groundwater Monitoring Data

Sample ID Maximum 5-3MW9IS Sample ID Maximum 5MW15S
Screened Interval Contaminant Phase Il Screened Interval Contaminant Phase Il

9-12 (ft bgs) Level (MCL) || Baseline 7.5-12.3 (ft bgs) Level (MCL)|| Baseline Rebound

Sample Date Mgl 04/30/07  12/17/07 02/07/08 Sample Date Mgl 04/30/07 12/17/07 02/07/08 05/27/09
COCs (EPA 8260B) Mgl Mgl Mgl COCs (EPA 8260B) Mgl Mgl Mgl Mgl
1,1,1-Trichloroethane 200 <25 <25 <1 1,1,1-Trichloroethane 200 <1 <1 <5 <1
1,1,2-Trichloroethane 5 <25 <25 <1 1,1,2-Trichloroethane 5 <1 <1 <5 <1
1,1-Dichloroethane 5 8,100 2,900 920 1,1-Dichloroethane 5 1,200 8.6 91 44
1,1-Dichloroethene 6 320 32 29 1,1-Dichloroethene 6 140 <1 <5 43
1,2-Dichloroethane 05 9.4J <12 2.2 1,2-Dichloroethane 0.5 1.3 <0.5 <25 <0.5
cis-1,2-Dichloroethene 6 8.4] 25 37 cis-1,2-Dichloroethene 6 7.4 <1 14 8.8
Tetrachlroethene 5 <25 <25 <1 Tetrachlroethene 5 17 <1 <5 <1
trans-1,2-Dichloroethene 10 <25 <25 6.3 trans-1,2-Dichloroethene 10 2.8 <1 <5 1.6
Trichloroethene 5 18J <25 12 Trichloroethene 5 14 <1 <5 2.5
Vinyl Chloride 0.5 110 25 19 Vinyl Chloride 0.5 68 <0.5 3.4 5.2
Total COC Concentration NA 8,566 2982 1,026 Total COC Concentration NA 1,435 8.6 108 66

Sample ID Maximum 5-3MW7S
Screened Interval Contaminant Phase Il

9-12 (ft bgs) Level (MCL) || Baseline

Sample Date MglL 12/18/07  02/07/08
COCs (EPA 8260B) Mgl gL
1,1,1-Trichloroethane 200 <1 <1
1,1,2-Trichloroethane 5 <1 <1
1,1-Dichloroethane 5 1,600 880
1,1-Dichloroethene 6 56 56
1,2-Dichloroethane 0.5 1.6 0.76
cis-1,2-Dichloroethene 6 5.9 6.8
Tetrachlroethene <1 <1
trans-1,2-Dichloroethene 10 2.9 2.5
Trichloroethene 5 6.3 53
Vinyl Chloride 0.5 29 19
Total COC Concentration NA 1,702 970

Notes:

COCs = Contaminants of concern
ft bgs = Feet below ground surface
NA = No numerical value
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Table PII-4

Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Date Hours of E:,Ez ) dc ) MaEsztllr?n:rt:(()jval c -LOtal le;t(ljrzﬁtsi\?e Esltl/lr;]sa;ed
Operation (ft/min) Manual PID Summa ?;gr:;;eon s%nnffnnﬁ?g? Non-Condensible D?Snche;rsztde Total COCs Removal
Vapor (Ibs) (gallongs) Concentration | Condensible

(mg/L) Liquid (Ibs)

10/16/2007( 13.5 412 N/A N/A 0.00 0.00 113.33 0.017 0.000016
10/17/2007| 145 400 N/A N/A 0.04 0.00 113.33 0.017 0.000016
10/18/2007 24.0 388 N/A N/A 0.08 0.01 113.33 0.017 0.000016
10/19/2007| 24.0 376 N/A N/A 0.13 0.02 113.33 0.017 0.000016
10/20/2007( 24.0 364 N/A N/A 0.17 0.03 113.33 0.017 0.000016
10/21/2007| 24.0 352 N/A N/A 0.21 0.03 113.33 0.017 0.000016
10/22/2007( 23.0 340 0.30 0.25 0.25 0.03 113.33 0.017 0.000016
10/23/2007| 24.0 600 0.00 N/A 0.29 0.07 113.33 0.017 0.000016
10/24/2007( 16.5 530 N/A N/A 0.32 0.05 113.33 0.017 0.000016
10/25/2007| 16.0 460 0.80 N/A 0.35 0.04 0.17 0.017 0.000000
10/26/2007( 24.0 561 0.60 N/A 0.38 0.09 0.17 0.017 0.000000
10/27/2007| 24.0 546 N/A N/A 0.42 0.09 0.17 0.017 0.000000
10/28/2007( 24.0 530 N/A N/A 0.45 0.10 0.17 0.017 0.000000
10/29/2007| 24.0 515 0.80 N/A 0.48 0.10 0.17 0.017 0.000000
10/30/2007( 22.0 492 0.90 N/A 0.51 0.10 0.17 0.017 0.000000
10/31/2007| 21.5 479 0.80 N/A 0.55 0.10 54.14 0.017 0.000008
11/01/2007( 23.0 464 0.70 N/A 0.58 0.11 54.14 0.017 0.000008
11/02/2007| 24.0 445 0.60 N/A 0.61 0.11 54.14 0.017 0.000008
11/03/2007( 24.0 427 N/A N/A 0.64 0.11 54.14 0.017 0.000008
11/04/2007| 24.0 408 N/A N/A 0.68 0.11 54.14 0.017 0.000008
11/05/2007| 22.5 390 0.80 N/A 0.71 0.11 54.14 0.017 0.000008
11/06/2007( 20.0 455 0.80 N/A 0.74 0.12 54.14 0.017 0.000008
11/07/2007( 24.0 501 N/A N/A 0.78 0.16 117.14 0.017 0.000017
11/08/2007| 22.0 547 1.00 N/A 0.81 0.17 117.14 0.017 0.000017
11/09/2007( 16.0 445 1.40 N/A 0.84 0.10 117.14 0.017 0.000017
11/10/2007| 24.0 446 N/A N/A 0.87 0.16 117.14 0.017 0.000017
11/11/2007( 24.0 446 N/A N/A 0.91 0.17 117.14 0.017 0.000017
11/12/2007( 20.0 447 0.70 N/A 0.94 0.14 117.14 0.017 0.000017
11/13/2007( 22.0 501 0.80 N/A 0.97 0.18 117.14 0.017 0.000017
11/14/2007( 22.0 481 0.80 N/A 1.00 0.18 128.33 0.017 0.000018

Notes:

N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PlI-4
Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Flow Estimated Estimated Estimated
Date Hours.of Rate Estimated Concentration Mass Remoyal Con-LZEr?Late Condensate Mass
Operation (ﬁg/min) Manual PID Summa (Based on Summa/PID) Non-Condensible Discharged Total COCs Removal
Vapor (Ibs) (gallons) Concentration | Condensible

(mg/L) Liquid (Ibs)

11/15/2007| 22.5 355 1.00 N/A 1.04 0.14 128.33 0.017 0.000018
11/16/2007| 24.0 454 0.70 N/A 1.07 0.20 128.33 0.017 0.000018
11/17/2007( 24.0 446 N/A N/A 1.10 0.20 128.33 0.017 0.000018
11/18/2007| 24.0 437 N/A N/A 1.13 0.20 128.33 0.017 0.000018
11/19/2007( 20.0 429 1.60 1.17 1.17 0.17 128.33 0.017 0.000018
11/20/2007| 24.0 50 1.90 N/A 1.17 0.02 92.50 0.017 0.000013
11/21/2007( 23.0 501 1.40 N/A 1.17 0.23 92.50 0.017 0.000013
11/22/2007| 24.0 492 N/A N/A 1.17 0.24 92.50 0.017 0.000013
11/23/2007( 24.0 483 N/A N/A 1.17 0.23 92.50 0.017 0.000013
11/24/2007| 24.0 473 N/A N/A 1.17 0.23 92.50 0.017 0.000013
11/25/2007( 24.0 464 N/A N/A 1.17 0.22 92.50 0.017 0.000013
11/26/2007| 20.0 455 1.10 N/A 1.17 0.18 92.50 0.017 0.000013
11/27/2007( 22.0 416 1.70 N/A 1.17 0.18 92.50 0.017 0.000013
11/28/2007| 21.0 400 1.80 N/A 1.17 0.17 152.86 0.017 0.000022
11/29/2007( 24.0 410 1.80 N/A 1.17 0.20 152.86 0.017 0.000022
11/30/2007| 24.0 387 2.00 N/A 1.17 0.19 152.86 0.017 0.000022
12/01/2007( 24.0 385 N/A N/A 1.17 0.19 152.86 0.017 0.000022
12/02/2007| 24.0 384 N/A N/A 1.17 0.19 152.86 0.017 0.000022
12/03/2007( 23.0 382 2.20 N/A 1.17 0.18 152.86 0.017 0.000022
12/04/2007| 22.0 366 2.60 N/A 1.17 0.16 152.86 0.017 0.000022
12/05/2007( 24.0 399 2.40 N/A 1.17 0.19 256.67 0.017 0.000036
12/06/2007| 24.0 443 1.90 N/A 1.18 0.21 256.67 0.017 0.000036
12/07/2007( 20.0 314 2.30 N/A 1.18 0.13 256.67 0.017 0.000036
12/08/2007| 24.0 342 N/A N/A 1.18 0.17 256.67 0.017 0.000036
12/09/2007( 24.0 370 N/A N/A 1.18 0.18 256.67 0.017 0.000036
12/10/2007| 23.0 398 1.70 N/A 1.18 0.18 256.67 0.017 0.000036
12/11/2007( 24.0 394 1.60 N/A 1.18 0.19 174.44 0.017 0.000025
12/12/2007| 24.0 406 1.70 N/A 1.18 0.20 174.44 0.017 0.000025
12/13/2007( 24.0 348 2.50 N/A 1.18 0.17 174.44 0.017 0.000025
12/14/2007| 24.0 381 2.20 N/A 1.18 0.19 174.44 0.017 0.000025

Notes:
N/A = Not Available

Yellow Cells Represent Interpolated Values
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Table PII-4

Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Date Hours of E;Eg ) dc ) MaEsztllr?n:rt:(()jval c -LOtal le)?wt:jrgitsie Eslslrarllsa;ed
Operation (ft/min) Manual PID Summa %;g:z;eon S?Jnnﬁfnn;;g?g;] Non-Condensible D?:Chezﬂszt(;a Total COCs Removal
Vapor (Ibs) (gallongs) Concentration | Condensible

(mg/L) Liquid (Ibs)

12/15/2007( 24.0 372 N/A N/A 1.18 0.18 174.44 0.017 0.000025
12/16/2007| 24.0 364 N/A N/A 1.18 0.18 174.44 0.017 0.000025
12/17/2007( 16.0 355 3.00 N/A 1.18 0.12 174.44 0.017 0.000025
12/18/2007| 15.0 224 4.10 1.18 1.18 0.07 174.44 0.017 0.000025
12/19/2007( 24.0 310 2.70 N/A 1.15 0.15 174.44 0.016610345 | 0.000024
12/20/2007| 24.0 345 2.10 N/A 1.12 0.16 188.57 0.01622069 0.000026
12/21/2007( 22.0 354 2.40 N/A 1.09 0.15 188.57 0.015831034 | 0.000025
12/22/2007| 24.0 358 N/A N/A 1.06 0.16 188.57 0.015441379 | 0.000024
12/23/2007( 24.0 361 N/A N/A 1.03 0.15 188.57 0.015051724 | 0.000024
12/24/2007| 24.0 365 2.10 N/A 1.00 0.15 188.57 0.014662069 | 0.000023
12/25/2007( 24.0 368 N/A N/A 0.97 0.15 188.57 0.014272414 | 0.000022
12/26/2007| 23.0 370 3.30 N/A 0.94 0.14 188.57 0.013882759 | 0.000022
12/27/2007( 24.0 340 2.60 N/A 0.91 0.13 160.00 0.013493103 | 0.000018
12/28/2007| 24.0 357 N/A N/A 0.88 0.13 160.00 0.013103448 | 0.000017
12/29/2007( 24.0 374 N/A N/A 0.85 0.13 160.00 0.012713793 | 0.000017
12/30/2007| 24.0 391 N/A N/A 0.82 0.13 160.00 0.012324138 | 0.000016
12/31/2007( 21.0 408 2.90 N/A 0.79 0.12 160.00 0.011934483 | 0.000016
01/01/2008| 24.0 423 N/A N/A 0.76 0.13 301.25 0.011544828 | 0.000029
01/02/2008| 22.0 438 0.90 N/A 0.72 0.12 301.25 0.011155172 | 0.000028
01/03/2008| 24.0 458 2.00 N/A 0.69 0.13 301.25 0.010765517 | 0.000027
01/04/2008| 24.0 465 1.20 N/A 0.66 0.13 301.25 0.010375862 | 0.000026
01/05/2008| 24.0 456 N/A N/A 0.63 0.12 301.25 0.009986207 | 0.000025
01/06/2008| 24.0 446 N/A N/A 0.60 0.11 301.25 0.009596552 | 0.000024
01/07/2008| 24.0 437 N/A N/A 0.57 0.10 301.25 0.009206897 | 0.000023
01/08/2008| 21.5 427 1.60 N/A 0.54 0.09 301.25 0.008817241 | 0.000022
01/09/2008| 24.0 469 2.10 N/A 0.51 0.10 238.57 0.008427586 | 0.000017
01/10/2008| 24.0 380 1.60 N/A 0.48 0.08 238.57 0.008037931 | 0.000016
01/11/2008| 20.5 561 0.60 N/A 0.45 0.09 238.57 0.007648276 | 0.000015
01/12/2008| 24.0 558 N/A N/A 0.42 0.10 238.57 0.007258621 | 0.000014
01/13/2008| 24.0 556 N/A N/A 0.39 0.09 238.57 0.006868966 | 0.000014

Notes:

N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PlI-4
Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Estim i i
Date Hours of ;lgt\g ) q ) Maszt R?rfgval 'Lotal ci?t(ljrgigze ES&Z:;EM
Operation (ft3/min) Manual PID Summa %;gr;eegeoncs%nnﬁ;n;ﬁg' Non-Condensible CD?:chee?rSif Total COCs Removal
Vapor (Ibs) (gallongs) Concentration | Condensible

(mg/L) Liquid (Ibs)

01/14/2008 21.0 553 1.50 N/A 0.36 0.07 238.57 0.00647931 0.000013
01/15/2008| 24.0 495 1.00 N/A 0.33 0.07 238.57 0.006089655 | 0.000012
01/16/2008| 24.0 497 0.80 0.30 0.30 0.06 224.29 0.0057 0.000011
01/17/2008| 24.0 494 1.10 N/A 0.31 0.06 224.29 0.0057 0.000011
01/18/2008| 24.0 456 1.90 N/A 0.31 0.06 224.29 0.0057 0.000011
01/19/2008| 24.0 474 N/A N/A 0.32 0.06 224.29 0.0057 0.000011
01/20/2008| 24.0 493 N/A N/A 0.33 0.07 224.29 0.0057 0.000011
01/21/2008| 24.0 511 1.20 N/A 0.33 0.07 224.29 0.0057 0.000011
01/22/2008 21.0 501 2.60 N/A 0.34 0.06 224.29 0.0057 0.000011
01/23/2008| 24.0 481 1.80 N/A 0.35 0.07 404.29 0.0057 0.000019
01/24/2008| 24.0 520 1.80 N/A 0.35 0.08 404.29 0.0057 0.000019
01/25/2008| 22.0 545 N/A N/A 0.36 0.07 404.29 0.0057 0.000019
01/26/2008| 24.0 542 N/A N/A 0.37 0.08 404.29 0.0057 0.000019
01/27/2008| 23.0 538 N/A N/A 0.37 0.08 404.29 0.0057 0.000019
01/28/2008| 24.0 535 4.60 N/A 0.38 0.08 404.29 0.0057 0.000019
01/29/2008| 24.0 493 2.00 N/A 0.39 0.08 404.29 0.0057 0.000019
01/30/2008| 24.0 491 2.30 N/A 0.39 0.08 470.00 0.0057 0.000022
01/31/2008| 23.0 496 2.90 N/A 0.40 0.08 470.00 0.0057 0.000022
02/01/2008| 24.0 491 3.30 N/A 0.41 0.08 470.00 0.0057 0.000022
02/02/2008| 24.0 486 N/A N/A 0.41 0.08 470.00 0.0057 0.000022
02/03/2008| 24.0 482 N/A N/A 0.42 0.08 470.00 0.0057 0.000022
02/04/2008| 24.0 A77 4.20 N/A 0.43 0.08 470.00 0.0057 0.000022
02/05/2008 9.0 533 3.00 N/A 0.43 0.04 470.00 0.0057 0.000022
02/06/2008| 24.0 530 N/A N/A 0.44 0.10 198.57 0.0057 0.000009
02/07/2008| 24.0 527 N/A N/A 0.45 0.10 198.57 0.0057 0.000009
02/08/2008| 24.0 524 N/A N/A 0.46 0.10 198.57 0.0057 0.000009
02/09/2008| 24.0 520 N/A N/A 0.46 0.10 198.57 0.0057 0.000009
02/10/2008| 24.0 517 N/A N/A 0.47 0.10 198.57 0.0057 0.000009
02/11/2008| 24.0 514 N/A N/A 0.48 0.10 198.57 0.0057 0.000009
02/12/2008| 24.0 511 0.40 N/A 0.48 0.10 198.57 0.0057 0.000009

Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PlI-4
Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Date Hours of E;Eg ) dc ) MaEsztllr?n:rt:(()jval c -LOtal le)?wt:jrgitsie Eslslrarl]sa;ed
Operation (ft/min) Manual PID Summa %;g:z;eon S?Jnnﬁfnn;;g?g;] Non-Condensible D?:Chezﬂszt(;a Total COCs Removal
Vapor (Ibs) (gallongs) Concentration | Condensible

(mg/L) Liquid (Ibs)
02/13/2008| 24.0 511 N/A N/A 0.49 0.10 114.29 0.0057 0.000005
02/14/2008| 24.0 512 N/A N/A 0.50 0.10 114.29 0.0057 0.000005
02/15/2008| 24.0 512 N/A N/A 0.50 0.11 114.29 0.0057 0.000005
02/16/2008| 24.0 512 N/A N/A 0.51 0.11 114.29 0.0057 0.000005
02/17/2008| 24.0 512 N/A N/A 0.52 0.11 114.29 0.0057 0.000005
02/18/2008| 24.0 513 N/A N/A 0.52 0.11 114.29 0.0057 0.000005
02/19/2008| 24.0 513 0.10 0.53 0.53 0.11 114.29 0.0057 0.000005
02/20/2008| 24.0 515 N/A N/A 0.53 0.11 148.57 0.0057 0.000007
02/21/2008| 24.0 516 N/A N/A 0.53 0.11 148.57 0.0057 0.000007
02/22/2008| 24.0 518 N/A N/A 0.53 0.11 148.57 0.0057 0.000007
02/23/2008| 24.0 520 N/A N/A 0.53 0.11 148.57 0.0057 0.000007
02/24/2008| 24.0 522 N/A N/A 0.53 0.11 148.57 0.0057 0.000007
02/25/2008| 24.0 523 N/A N/A 0.53 0.11 148.57 0.0057 0.000007
02/26/2008| 24.0 525 0.10 N/A 0.53 0.11 148.57 0.0057 0.000007
02/27/2008| 24.0 499 N/A N/A 0.53 0.11 70.00 0.0057 0.000003
02/28/2008| 24.0 473 N/A N/A 0.53 0.10 70.00 0.0057 0.000003
02/29/2008| 24.0 448 N/A N/A 0.53 0.10 70.00 0.0057 0.000003
03/01/2008| 24.0 422 N/A N/A 0.53 0.09 70.00 0.0057 0.000003
03/02/2008| 24.0 396 N/A N/A 0.53 0.09 70.00 0.0057 0.000003
03/03/2008| 24.0 370 0.10 N/A 0.53 0.08 70.00 0.0057 0.000003

Total 3,215 16.54 25,450 0.002

Notes:
N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PII-5
Phase Il Effluent Water Analytical Summary

Constituents® Discharge Limits Concentration (ug/L)

(ug/L) 11/19/07 | 12/18/07 | 1/16/08 | 2/19/08 | 3/25/08
vocs @
Benzene 5 4.8 ND<0.5“ | ND<0.5 ND<0.5 ND<0.5
TICH ® 500 ND<10 ND<10 10" ND<10 ND<10
Isvocs @ | 100,000 | ND<50 | ND<50 | ND<50 | ND<50 | ND<50 |
Others
[Hydrocarbon Oil & Grease® | 100,000 | ND<1,000 [ ND<1,000 | ND<1,000 | ND<1,000 [ ND<1,000 |
Notes:

(1) The non-listed constituents were not detected at or above their reported practical quantitation limit (PQL).

(2) Discharge limits as defined in EBMUD Wastewater Discharge Permit No. 5024981 2 and EBMUD Ordinance No. 311.
3) The samples were analyzed by US EPA Method 8260B.

(4) ND<5.0 - Constituent not detected at or above the reported PQL.

(5) TICH - Total Identifiable Chlorinated Hydrocarbons

6) TICH detected consisted of 10 pg/L of Methylene Chloride

(77 The samples were analyzed by US EPA Method 8270C.

®8) The samples were analyzed by US EPA Method 1664-A.
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Table PIII-1

Period Power Application

PCU1L Cumulative

Date Power

(kWhr) (KWhr)

11/18/2008 NA NA
12/02/2008 65,520 65,520
12/09/2008 44 563 110,083
12/16/2008 45,936 156,019
12/24/2008 53,979 209,998
12/30/2008 53,150 263,148
1/6/2009 44,115 307,263
1/13/2009 53,352 360,615
1/20/2009 52,153 412,768
1/27/2009 52,017 464,785
2/3/2009 48,439 513,224
2/9/2009 42,665 555,889
2/17/2009 53,537 609,426
2/24/2009 46,215 655,641
Total 655,641

[  Total kWhr USED | 655,641|

Notes:

NA = Not applicable; No power used

lofl



Table PIII-2

Phase Ill Electrode Construction Details

Electrode Locations (NAD 27) Depth Material | Number of .
- - Type ) Connections

Label Easting Northing (ft bgs) Thickness | Members
Cl-Al 1478454 472843 14 S 1/2" 4 PCU 1
Cl1-B1 1478479 472840 14 S 1/2" 4 PCU 1
Cl-C1 1478489 472818 14 S 1/2" 4 PCU 1
C1-D1 1478475 472797 14 S 1/2" 4 PCU 1
Cl-E1l 1478450 472800 14 S 1/2" 4 PCU 1
Cl-F1 1478440 472823 14 S 1/2" 4 PCU 1
C1-N1 1478465 472820 14 T 1/2" 4 PCU 1
C2-A2 1478480 472774 14 S 1/2" 4 PCU 1
C2-B2 1478464 472754 14 S 1/2" 4 PCU 1
C2-C2 1478474 472731 14 S 1/2" 4 PCU 1
C2-D2 1478499 472728 14 S 1/2" 4 PCU 1
C2-E2 1478514 472748 14 S 1/2" 4 PCU 1
C2-F2 1478504 472771 14 S 1/2" 4 PCU 1
C2-N2 1478489 472751 14 T 1/2" 4 PCU 1

Notes:

Type S - 2 single and 2 double steel sheet-piles (Figure 6 )

Type T - 4 single steel sheet-piles

NAD27 - North American Datum of 1927
PCU - Power Control Unit
STA - Six Transformer Array
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Table PIII-3

Phase Ill Groundwater Monitoring Data

Sample ID Maximum 5-3MW7S Sample ID Maximum 5-3MW9IS
Screened Interval Contaminant Phase Il Screened Interval Contaminant Phase Il
9-12 (ft bgs) Level (MCL) || Baseline Rebound 9-12 (ft bgs) Level (MCL) || Baseline Rebound
Sample Date MglL 11/17/08  01/20/09  02/27/09 | 05/26/09 Sample Date MglL 11/17/08  01/20/09 02/27/09 | 05/26/09
COCs (EPA 8260B) Mgl Mgl Mgl Mgl COCs (EPA 8260B) Mgl Mgl Mgl Mgl
1,1,1-Trichloroethane 200 <10 <1 <2 <5 1,1,1-Trichloroethane 200 <5 <1 <1 <5
1,1,2-Trichloroethane 5 <10 <1 <2 <5 1,1,2-Trichloroethane 5 <5 <1 <1 <5
1,1-Dichloroethane 5 470 1,400 33 <5 1,1-Dichloroethane 5 720 4.9 6 <5
1,1-Dichloroethene 6 34 32 2.2 <5 1,1-Dichloroethene 6 60 <1 <1 <5
1,2-Dichloroethane 0.5 <5 3 <1 <25 1,2-Dichloroethane 0.5 <2.5 <0.5 <0.5 <25
cis-1,2-Dichloroethene 6 <10 59 50 30 cis-1,2-Dichloroethene 6 12 <1 <1 5.7
Tetrachlroethene 5 <10 <1 <2 <5 Tetrachlroethene 5 <5 <1 <1 <5
trans-1,2-Dichloroethene 10 <10 23 5.7 <5 trans-1,2-Dichloroethene 10 <5 <1 <1 <5
Trichloroethene 5 <10 37 14 <5 Trichloroethene 5 12 <1 <1 <5
Vinyl Chloride 0.5 9.6 20 2.5 <2.5 \Vinyl Chloride 0.5 24 <0.5 <0.5 <2.5
Total COC Concentration NA 514 1,574 107 30 Total COC Concentration NA 828 5 6 57
Sample ID Maximum 5-3MW10S Sample ID Maximum 5-3MW11S
Screened Interval Contaminant Phase Il Screened Interval Contaminant Phase Il
9.5-12.5 (ft bgs) Level (MCL) || Baseline Rebound 9.5-12.5 (ft bgs) Level (MCL) [f Baseline Rebound
Sample Date Mg/l 11/17/08  01/20/09  02/27/09 | 05/26/09 Sample Date MglL 11/17/08  01/20/09 02/27/09 | 05/26/09
COCs (EPA 8260B) pa/L pa/L pa/L pg/L  |||ICOCs (EPA 8260B) Mgl Mgl pg/L pa/L
1,1,1-Trichloroethane 200 <50 <10 <5 <5 1,1,1-Trichloroethane 200 <10 <10 <2 <10
1,1,2-Trichloroethane 5 <50 <10 <5 <5 1,1,2-Trichloroethane 5 <10 <10 <2 <10
1,1-Dichloroethane 5 5,800 270 92 <5 1,1-Dichloroethane 5 8,300 1,500 57 <10
1,1-Dichloroethene 6 82 <10 <5 <5 1,1-Dichloroethene 6 390 12 25 <10
1,2-Dichloroethane 0.5 <25 <10 <25 <25 1,2-Dichloroethane 0.5 <5 <5 <1 <5
cis-1,2-Dichloroethene 6 <50 82 22 11 cis-1,2-Dichloroethene 6 12 140 120 34
Tetrachlroethene 5 <50 <10 <5 <5 Tetrachlroethene 5 <10 <10 <2 <10
trans-1,2-Dichloroethene 10 <50 16 <5 <5 trans-1,2-Dichloroethene 10 <10 16 6.2 <10
Trichloroethene 5 <50 <10 <5 <5 Trichloroethene 5 20 13 9.9 <10
\Vinyl Chloride 0.5 38 <5 5 <2.5 \Vinyl Chloride 0.5 160 18 7.2 <5
Total COC Concentration NA 5,920 368 119 11 Total COC Concentration NA 8,882 1,699 203 34
Notes:
COCs = Contaminants of concern
ft bgs = Feet below ground surface
NS = Not sampled Page 1 of 2

NA = Not applicable




Table PIII-3
Phase Ill Groundwater Monitoring Data

Sample ID Maximum 5-3MW12S
Screened Interval Contaminant Phase Il
9.5-12.5 (ft bgs) Level (MCL) Baseline
Sample Date Mgl 11/17/08
COCs (EPA 8260B) Mgl
1,1,1-Trichloroethane 200 <25
1,1,2-Trichloroethane 5 <25
1,1-Dichloroethane 5 4,400
1,1-Dichloroethene 6 25
1,2-Dichloroethane 0.5 <5
cis-1,2-Dichloroethene 6 <10
Tetrachlroethene 5 <10
trans-1,2-Dichloroethene 10 <10
Trichloroethene 5 <10
Vinyl Chloride 0.5 78
Total COC Concentration NA 4,503

Notes:
COCs = Contaminants of concern
ft bgs = Feet below ground surface
NS = Not sampled
NA = Not applicable

5-3MW12S only sampled once to determine concentration levels outside of Plume 5-3 per Navy request
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Table PIII-4
Phase Il
Hydropunch Groundwater Data

Sample Location 5-3-HP-01 | 5-3-HP-02 | 5-3-HP-03 | 5-3-HP-04 | 5-3-HP-05 | 5-3-HP-06 | 5-3-HP-07 | 5-3-HP-08 | 5-3-HP-09 | 5-3-HP-10 | 5-3-HP-11 | 5-3-HP-12 (F;ggﬁza-g?ll) Trip Blank
Sample Date 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08 04/16/08
Sample Depth (feet bgs) 13 13 13 13 13 13 11 115 11 11 13 13 13 NA
COCs (EPA 8260B) Hg/L Ho/L Mg/l Ho/L Hg/L Ho/L Ho/L Ho/L Mo/l ug/L ua/L ug/L ug/L ug/L
1,1,1-Trichloroethane <10 <1.0 <10 <10 <10 <10 <1.0 <10 <2.0 <10 <200 <20 <200 <1.0
1,1,2-Trichloroethane <10 <1.0 <10 <10 <10 <10 <1.0 <10 <2.0 <10 <200 <20 <200 <1.0
1,1-Dichloroethane 890 64 740 2,900 2,000 800 70 3,000 340 420 12,000 1,700 6,700 <1.0
1,1-Dichloroethene 79 13 86 180 150 92 4 200 19 34 320 91 230 <1.0
1,2-Dichloroethane <5.0 <0.50 <5.0 <5.0 <5.0 <5.0 <0.50 8.2 <1.0 <5.0 <100 <10 <100 <0.50
Cis-1,2-Dichloroethene 23 39 23 64 20 15 22 13 3.4 <10 <200 <20 <200 <1.0
Tetrachloroethene <10 <1.0 <10 <10 <10 <10 <1.0 <10 <2.0 <10 <200 <20 <200 <1.0
Trans-1,2-Dichloroethene <10 5 <10 29 <10 <10 1.7 <10 <2.0 <10 <200 <20 <200 <1.0
Trichloroethene 26 13 13 81 17 <10 3.9 16 4.3 <10 <200 <20 <200 <1.0
Vinyl Chloride 38 5.2 22 110 46 17 6.9 57 7.2 6.2 110 30 <100 <0.50
Total CVOC 1,056 139 884 3,364 2,233 924 109 3,294 374 460 12,430 1,821 6,930 0
Notes:

COCs = Contaminants of Concern

Red Text indicates Concentration above 10,000 pg/L
bgs = below ground surface

NA = Not applicable
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Table PIII-4
Phase Il
Hydropunch Groundwater Data

Sample ID 5-3HP-13 | 5-3HP-14 | 5-3HP-15 | 5-3HP-16 | 5-3HP-17 | 5-3HP-18 | 5-3HP-19 | 5-3HP-20 | 5-3HP-21 | 5-3HP-22 | 5-3HP-23 | 5-3HP-24 (FES)-SE:?H-S?M) Trip Blank
Sample Date 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08 07/25/08
Sample Depth (feet bgs) 111 11 11.3 115 10.5 11 11 11.3 11 11.3 115 11 11 NA
COCs (EPA 8260B) Ho/L Ho/L Ho/L Mo/l Ho/L Mo/l Ho/L Ho/L Ho/L Mo/l Ho/L Ho/L Ho/L Ho/L
1,1-Dichloroethane <1.0 <50 <50 <100 <100 <100 <20 <50 <10 <100 <20 <5.0 <100 <1.0
1,2-Dichloroethane <1.0 <50 <50 <100 <100 <100 <20 <50 <10 <100 <20 <5.0 <100 <1.0
1,1-Dichloroethene 4,400 8,100 9,400 15,000 12,000 9,300 1,600 3,600 620 8,500 1,500 540 5,000 <1.0
cis-1,2-Dichloroethene 180 410 170 170 190 180 <20 <50 56 340 90 31 410 <1.0
trans-1,2-Dichloroethene <0.50 <25 <25 <50 <50 <50 <10 <25 <5.0 <50 <10 <25 <50 <0.50
Tetrachlroethene 9.8 <50 90 <100 <100 <100 <20 <50 19 <100 <20 10 <100 <1.0
1,1,1-Trichloroethane 13 <50 <50 <100 <100 <100 <20 <50 <10 <100 <20 <5.0 <100 <1.0
1,1,2-Trichloroethane 45 <50 <50 <100 <100 <100 <20 <50 <10 <100 <20 9.4 <100 <1.0
Trichloroethene 15 <50 <50 <100 <100 <100 <20 <50 <10 <100 <20 <5.0 <100 <1.0
Vinyl Chloride 58 150 120 88 140 58 <10 27 6.3 170 23 6 150 <0.50
Total COC Concentration 4,669 8,660 9,780 15,258 12,330 9,538 1,600 3,627 701 9,010 1,613 596 5,560 0
Notes:

COCs = Contaminants of Concern

Red Text indicates Concentration above 10,000 pg/L
bgs = below ground surface

NA = Not applicable
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Table PIII-5
Phase Ill Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Estim i i
Date Hours of Els,:g ) q ) Masit R:rtrfgval ?tal Ci?qt(ljrgitsea?e Es&r;s;ed
Operation (ft3/min) Manual PID Summa %;g?geon%%n;?nnat;gﬁg? Non-Condensible (I:Dci)snche:rsit; Total COCs Removal
Vapor (Ibs) (gallongs) Concentration| Condensible
(mg/L) Liquid (Ibs)
11/24/2008 11.0 203 N/A N/A 0.00 0.00 0 0.00 0.00
11/25/2008| 24.0 510 N/A N/A 0.06 0.01 0 0.00 0.00
11/26/2008| 24.0 426 N/A 0.12 0.12 0.02 0 0.00 0.00
11/27/2008| 24.0 363 N/A N/A 0.19 0.03 0 0.00 0.00
11/28/2008| 24.0 327 N/A N/A 0.25 0.03 0 0.00 0.00
11/29/2008| 24.0 297 N/A N/A 0.32 0.04 0 0.00 0.00
11/30/2008| 24.0 270 N/A N/A 0.39 0.04 0 0.00 0.00
12/01/2008| 24.0 255 0.20 N/A 0.45 0.05 0 0.00 0.00
12/02/2008 18.0 261 0.50 N/A 0.52 0.04 0 0.00 0.00
12/03/2008| 24.0 457 0.20 N/A 0.59 0.11 51.71 0.00 0.00
12/04/2008| 24.0 456 0.10 N/A 0.66 0.12 51.71 0.00 0.00
12/05/2008| 24.0 524 0.00 N/A 0.72 0.16 51.71 0.00 0.00
12/06/2008| 24.0 584 N/A N/A 0.79 0.19 51.71 0.00 0.00
12/07/2008| 24.0 554 N/A N/A 0.86 0.20 51.71 0.00 0.00
12/08/2008| 22.5 517 0.20 N/A 0.92 0.18 51.71 0.00 0.00
12/09/2008| 20.0 469 0.00 N/A 0.99 0.16 51.71 0.00 0.00
12/10/2008| 24.0 433 0.00 N/A 1.06 0.19 165.43 0.00 0.00
12/11/2008| 21.0 400 0.00 N/A 1.12 0.16 165.43 0.00 0.00
12/12/2008| 24.0 423 0.90 N/A 1.19 0.21 165.43 0.00 0.00
12/13/2008| 24.0 451 N/A N/A 1.26 0.23 165.43 0.00 0.00
12/14/2008 10.5 197 N/A N/A 1.32 0.05 165.43 0.00 0.00
12/15/2008 8.0 146 N/A N/A 1.39 0.03 165.43 0.00 0.00
12/16/2008 18.0 317 N/A N/A 1.46 0.14 165.43 0.00 0.00
12/17/2008| 24.0 387 1.40 N/A 1.53 0.24 170.75 0.00 0.00
12/18/2008| 24.0 370 0.00 N/A 1.59 0.24 170.75 0.00 0.00
12/19/2008| 24.0 365 0.00 N/A 1.66 0.25 170.75 0.00 0.00
12/20/2008| 24.0 345 N/A N/A 1.73 0.25 170.75 0.00 0.00
12/21/2008| 24.0 341 N/A N/A 1.79 0.25 170.75 0.00 0.00
12/22/2008| 22.5 369 0.90 1.86 1.86 0.26 170.75 0.00 0.00
12/23/2008| 17.0 238 0.50 N/A 1.82 0.13 170.75 0.00 0.00
12/24/2008| 24.0 285 0.00 N/A 1.79 0.21 170.75 0.00 0.00

Notes:

N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PIII-5
Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Flow Estimated Total Estimated Estimated
Date Hours.of Rate Estimated Concentration Mass Remoyal Condensate Condensate Mass
Operation (ft3/min) Manual PID Summa (Based on Summa/PID) Non-Condensible Discharged Total COCs Removal
Vapor (Ibs) (gallons) Concentration| Condensible
(mg/L) Liquid (Ibs)

12/25/2008| 24.0 255 N/A N/A 1.75 0.18 203.00 0.00 0.00
12/26/2008| 24.0 240 N/A N/A 1.72 0.17 203.00 0.00 0.00
12/27/2008| 24.0 230 N/A N/A 1.68 0.16 203.00 0.00 0.00
12/28/2008| 24.0 229 N/A N/A 1.64 0.15 203.00 0.00 0.00
12/29/2008| 24.0 251 0.00 N/A 1.61 0.17 203.00 0.00 0.00
12/30/2008 19.5 278 0.00 N/A 1.57 0.15 203.00 0.00 0.00
12/31/2008| 24.0 274 0.00 N/A 1.53 0.17 112.71 0.00 0.00
01/01/2009| 24.0 247 N/A N/A 1.50 0.15 112.71 0.00 0.00
01/02/2009| 24.0 261 0.00 N/A 1.46 0.16 112.71 0.00 0.00
01/03/2009| 24.0 231 N/A N/A 1.43 0.14 112.71 0.00 0.00
01/04/2009| 24.0 214 N/A N/A 1.39 0.12 112.71 0.00 0.00
01/05/2009| 24.0 210 N/A N/A 1.35 0.12 112.71 0.00 0.00
01/06/2009 175 249 0.00 N/A 1.32 0.10 112.71 0.00 0.00
01/07/2009| 24.0 260 0 N/A 1.28 0.14 52.86 0.00 0.00
01/08/2009| 24.0 222 0 N/A 1.24 0.11 52.86 0.00 0.00
01/09/2009| 24.0 178 0 N/A 1.21 0.09 52.86 0.00 0.00
01/10/2009| 24.0 167 N/A N/A 1.17 0.08 52.86 0.00 0.00
01/11/2009| 24.0 156 N/A N/A 1.14 0.07 52.86 0.00 0.00
01/12/2009 18.0 157 0.1 N/A 1.10 0.05 52.86 0.00 0.00
01/13/2009| 20.5 189 2.3 N/A 1.06 0.07 52.86 0.00 0.00
01/14/2009( 20.0 178 2.6 N/A 1.03 0.06 85.71 0.00 0.00
01/15/2009| 20.5 181 2.2 N/A 0.99 0.06 85.71 0.00 0.00
01/16/2009| 21.0 198 2.8 N/A 0.95 0.07 85.71 0.00 0.00
01/17/2009| 225 184 N/A N/A 0.92 0.07 85.71 0.00 0.00
01/18/2009| 24.0 174 N/A N/A 0.88 0.06 85.71 0.00 0.00
01/19/2009| 23.0 174 N/A N/A 0.85 0.06 85.71 0.00 0.00
01/20/2009| 18.5 193 5.9 0.81 0.81 0.05 85.71 0.00 0.00
01/21/2009| 18.0 178 5.00 N/A 0.79 0.04 171.57 0.00 0.00
01/22/2009| 22.5 155 4.50 N/A 0.78 0.05 171.57 0.00 0.00
01/23/2009| 225 167 4.40 N/A 0.76 0.05 171.57 0.00 0.00
01/24/2009| 22.5 174 N/A N/A 0.75 0.05 171.57 0.00 0.00

Notes:

N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PIII-5
Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Estimated i i
Date Hours of E:g ) q ) Mass Removal 'I('jotal le)itézﬁtsztie Es&n;:;ed
Operation (f/min) Manual PID Summa %;g?ﬁeon%%n;fnngzﬁ'g; Non-Condensible %?:Cheanrsztf Total COCs Removal
Vapor (Ibs) (gaIIongs) Concentration| Condensible
(mg/L) Liquid (Ibs)
01/25/2009| 225 163 N/A N/A 0.73 0.05 171.57 0.00 0.00
01/26/2009| 22.0 167 2.90 N/A 0.71 0.04 171.57 0.00 0.00
01/27/2009 19.0 165 0.00 N/A 0.70 0.04 171.57 0.00 0.00
01/28/2009| 23.0 169 2.00 N/A 0.68 0.05 351.86 0.00 0.00
01/29/2009| 23.0 209 0.00 N/A 0.66 0.05 351.86 0.00 0.00
01/30/2009 18.0 419 0.00 N/A 0.65 0.08 351.86 0.00 0.00
01/31/2009 13.0 279 N/A N/A 0.63 0.04 351.86 0.00 0.00
02/01/2009 13.0 224 1.20 N/A 0.62 0.03 351.86 0.00 0.00
02/02/2009| 22.0 392 N/A N/A 0.60 0.09 351.86 0.00 0.00
02/03/2009( 21.0 416 0.90 N/A 0.58 0.09 351.86 0.00 0.00
02/04/2009| 22.0 391 1.00 N/A 0.57 0.08 429.33 0.00 0.00
02/05/2009| 21.0 337 0.80 N/A 0.55 0.07 429.33 0.00 0.00
02/06/2009| 22.0 364 0.90 N/A 0.53 0.07 429.33 0.00 0.00
02/07/2009| 24.0 314 N/A N/A 0.52 0.07 429.33 0.00 0.00
02/08/2009| 21.0 401 N/A N/A 0.50 0.07 429.33 0.00 0.00
02/09/2009| 21.0 401 0.80 N/A 0.49 0.07 429.33 0.00 0.00
02/10/2009| 22.0 322 0.30 N/A 0.47 0.06 658.75 0.00 0.00
02/11/2009| 23.0 361 0.10 N/A 0.45 0.06 658.75 0.00 0.00
02/12/2009| 24.0 376 0.40 N/A 0.44 0.07 658.75 0.00 0.00
02/13/2009| 24.0 378 0.60 N/A 0.42 0.07 658.75 0.00 0.00
02/14/2009| 24.0 362 N/A N/A 0.41 0.06 658.75 0.00 0.00
02/15/2009 14.0 223 N/A N/A 0.39 0.02 658.75 0.00 0.00
02/16/2009 14.0 235 0.60 N/A 0.37 0.02 658.75 0.00 0.00
02/17/2009 15.0 237 0.70 N/A 0.36 0.02 658.75 0.00 0.00
02/18/2009 13.0 268 0.40 N/A 0.34 0.02 431.00 0.00 0.00
02/19/2009 18.0 192 0.60 N/A 0.32 0.02 431.00 0.00 0.00
02/20/2009| 20.0 174 0.50 N/A 0.31 0.02 431.00 0.00 0.00
02/21/2009| 24.0 108 N/A N/A 0.29 0.01 431.00 0.00 0.00
02/22/2009| 24.0 87 N/A N/A 0.28 0.01 431.00 0.00 0.00
02/23/2009| 22.0 139 N/A 0.26 0.26 0.01 431.00 0.00 0.00
02/24/2009| 21.0 199 N/A N/A 0.26 0.02 431.00 0.00 0.00

Notes:

N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PIII-5
Phase Il Daily Concentrations and Estimated VOC Removal

Non-Condensible Vapor Total VOC Concentration (ppmv) Condensate
Estimated i '
Date Hours of E:'EZ Estimated Concentration Mass Removal Con-lt-j(()etglsate le)?wt(ljrzsgie Es&rgied
Operation (ft3/min) Manual PID Summa (Based on Summa/PID) Non-Condensible Discharged Total COCs Removal
Vapor (Ibs) ( aIIongs) Concentration| Condensible
9 (mg/L) Liquid (Ibs)
02/25/2009( 13.0 204 1.20 N/A 0.26 0.01 153.29 0.00 0.00
Total 2009.5 8.9 20,543 0.0
Notes:

N/A = Not Available
Yellow Cells Represent Interpolated Values
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Table PIII-6

Phase Il Effluent Water Analytical Summary

. ) Discharge Limits Concentration (ug/L)
Constituents

(ug/L) 12/22/08 | 1/20/09 | 2/23/09 | 3/26/09
vocs ¥
Benzene 5 ND<0.5 ) ND<0.5 ND<0.5 ND<0.5
Toluene 5 ND<1.0 ND<1.0 ND<1.0 ND<1.0
Ethylbenzene 5 ND<1.0 ND<1.0 ND<1.0 ND<1.0
Total Xylenes 5 ND<1.0 ND<1.0 ND<1.0 ND<1.0
TICH © 500 ND<10 ND<10 ND<10 ND<10
[svocs © | 100,000 ND<50 [ ND<50 | ND<50 | ND<50 |
Others
[Hydrocarbon Oil & Grease™ | 100,000 1,500 | ND<1,000 | ND<1,000 | ND<1,000 |

Notes:

SICICEICICIS

Page 1 of 1

The non-listed constituents were not detected at or above their reported practical quantitation limit (PQL).

Discharge limits as defined in EBMUD Wastewater Discharge Permit No. 5024981 2 and EBMUD Ordinance No. 311.
The samples were analyzed by US EPA Method 8260B.
ND<5.0 - Constituent not detected at or above the reported PQL.
TICH - Total Identifiable Chlorinated Hydrocarbons
The samples were analyzed by US EPA Method 8270C.
The samples were analyzed by US EPA Method 1664.
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Alameda Plume 5-3, Phase Il Pre-Restoration
Radiological Clearance

Radiological surveys were performed during two separate soil disturbance events while
installing monitoring wells, collection wells, and electrodes in preparation for Phase I1
DNAPL remediation of Plume 5-3. These surveys demonstrate that no contamination
above free release criteria was encountered while performing sub-slab excavation in the
Phase II area.

The initial surveys were performed between March 12, 2007 and March 14, 2007 as
drilling was performed to install 56 vapor extraction wells and 6 monitoring wells.
During these operations, total (fixed plus removable) and removable contamination
surveys were performed on soils and, digging and drilling equipment. Gamma dose rate
was routinely monitored and indicated a uniform dose rate of 7 pR/hr with no significant
deviation. Maximum survey values observed were:

Table 1. Initial Phase |1 Radiological Surveys

Number | Maximum observed | Free release criteria
(dpm/100cm?) (dpm/100cm?)
Total beta/gamma 278 345 5000
(fixed + removable) | alpha 40 100
beta/gamma 101 1000
Removable alpha 190 5 20

Additional surveys' were performed between April 9, 2007 and May 11, 2007 as
additional wells and sheet pile electrodes were installed. During these operations total
(fixed + removable) and removable contamination surveys, gamma dose rate surveys, and
gamma survey measurements (2 x 2 Na I detector) were performed. Gamma dose rate
measurements indicated a uniform dose rate of 5-7 pR/hr with no work area anomalies
identified. Gamma surveys located anomalies associated with yellow bathroom tiles, and
an area later determine to be an under-slab energized power line.

Contamination surveys were performed on the soils removed, in the excavations, and for
free release of the equipment:

Table 2. Additional Phase Il Radiological Surveys

Number | Maximum observed | Free release criteria
(dpm/100cm?) (dpm/100cm?)
Total beta/gamma 185 781 5000
(fixed + removable) | alpha 26 100
beta/gamma 43 1000
Removable alpha 43 4 20

All results are consistent with background levels and provide no indication of elevated
radionuclide levels.

! Elevated values of 1350 — 2800 associated with under-slab energized power line

JM Langsted 5/4/2009



Survey Number Log

Project Name Alameda Point
Project Number 108816

DATE SURVEY DESCRIPTION SURVEY
NUMBER

3/12/07 Well location 5-3MW 7-S survey of soil sample and 108816-1
sampling equipment (augers)

3/12/07 Well location 5-3MW 9-S survey of soil sample and 108816-2
sampling equipment (augers)

3/12/07 Well location 5-3MW 8-S survey of soil sample and 108816-3
sampling equipment (augers)

3/12/07 Well location 5-3MW 6-S survey of soil sample and 1088106-4
sampling equipment (augers)

3/12/07 Vapor extraction locations: V-1 thru V-5, survey taken 108816-5
of soil pile and digging equipment

3/13/07 Vapor extraction locations: V-6 thru V-14, survey taken | 108816-6
of soil pile and digging equipment

3/13/07 Vapor extraction locations: V-16 thru V-24, survey 108816-7
taken of soil pile and digging equipment

3/13/07 Vapor extraction locations: V-25 thru V-29 and V-31 108816-8
thru V-34, survey taken of soil pile and digging
equipment

3/13/07 Vapor extraction locations: V-35 thru V-43, survey 108816-9
taken of soil pile and digging equipment

3/13/07 Well location 5-3MW 8-S survey of soil sample and 1088106-10
sampling equipment (augers)

3/13/07 Well location 5-3MW 6-S survey of soil sample and 108816-11
sampling equipment (augers)

3/14/07 Vapor extraction locations: V-44 thru V-52, survey 108816-12
taken of soil pile and digging equipment

3/14/07 Vapor extraction locations: V-53 thru V-58, survey 108816-13

taken of soil pile and digging equipment




Shaw

ronmental, Inc.

Project: A

da Point

B. Poff

Rev. 01
06/99
Daily Operational Check Sheet (Hand-held Instruments)
Instrument Type (check one) Instrument ID Instrument Setup Data A
Dose Rate Frisker Instrument L2929 Probe L43-10-1cCal. Date 2/14/2007|Source 4600 +/- 91.361BKGD 0.3 +/- 0.96
Scaler X Serial No. 84406 Serial No. 60386 Cal Due 2/14/2008 (cpm) Alpha (@sov | (cpm) alpha (25D)
Radiation Detected (check) Source ID High 4691 5 1
Alpha X Beta/lgamma X  Source #1 Th-230  Activity 14,398 Serial No. 4702647 |Low 4509 : -1
(Isotope) (dpm)
Source #2 Tc-99 Activity 11,099 Serial No 1174/89 1988 +/- 80.681 44.2 +/- 11.38
(150(0;36) (dpm) (cpm) Botagamma 250) i (cpm) Bolagamma (250)
High 2069 i 56
LOW 1907 b 33
Scaler Setup Date 12-Mar-07
Material Background Date N/A
Date Technician Battery | Physical | Calibration ___!_B_a_c_k_g_r_gl_lp_d__((_:g_r[ll_________Sigyfgg_(_c_gr_rl)ﬂﬁ_f__ Sat/Unsat Comments
Check Check Check Alpha i Beta/gamma Alpha i Beta/lgamma
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Daily Check Sheet L2929 #84406 alameda pointr.xls Page - of - 3/14/2007 7:18 AM




Shaw Environmental, Inc.

SCALER SETUP SHEET Alpha

Project Name/# Alameda Point Date 12-Mar-07
Instrument/# 1.2929/84406 Date Calibrated 14-Feb-07
Probe Type/# L43-10-1/PR0O60386 Source Activity 14.400.00
Technician Anthony Martinez Source Type Th230
Location Alameda Point HV Check/Setting 847 volts

1. Total Background Counts observed: record counts in 1 - 10

Chi-squared Calculations

| 0 -0.3 0.09

2 0 -0.3 0.09

3 1 0.7 0.49

4 0 -0.3 0.09

5 1 0.7 0.49

6 0 -0.3 0.09

7 0 -0.3 0.09

8 1 0.7 0.49

9 0 -0.3 0.09

10 0 -0.3 0.09
2. Total Source Counts observed: record counts in 1 -10

Chi-squared Calculations

1 4642 41.40 1713.96

2 4630 29.40 864.36

3 4536 -64.60 4173.16

4 4626 25.40 645.16

5 4589 -11.60 134.56

6 4545 -55.60 3091.36

7 4539 -61.60 3794.56

8 4630 29.40 864.36

9 4659 58.40 3410.56

10 4610 9.40 88.36
Net source cts = 4600.30 counts Efficiency =
Std. Dev. Net = 45.68 counts Corr. Factor =
Net Ct. Rate = 4600.30 cpm LLD=
MDA= 16.45 dpm/100 cm”"2 J

Date

Alpha Set Up 2929 #8440 x1s I

B. Poff
Rev. 0299/01

| (Bluc cells for input} |

Count Time 1.00

Average Counts =

Average Count Rate =

Standard Deviation =

Sum of Squares =

Average Counts =

Average Count Rate =

Standard Deviation =

Sum of Squares =

31.95% cpm/dpm

3.13 dpm/cpm

5.26 counts

23/15 f07—

dpm

minutes

0.30 counts

0.30 cpm

0.48 counts

2.10

4600.60 counts

4600.60 cpm

45.68 counts

18780.40

3/12/2007 9:54 AM



B. Poff
Rev. 0299/01

Source Activity Correction Worksheet

Isotope Th230 il B
1D # 95TH4702647 Equation: Act, = Act, x e -(.693/t)
Initial Activity (dpm) 14400.00
Ret. Date 47171995
alf-life (years) 8.00E+04 2.92E+07 days (Half-life)
Current Date 3/12/2007 4347.00 days (1)
Corrected Activity= 14398.514 dpm
Equations
2
Chi-squared Calculations (B-Baw) =Bia 10
Sum of Squares =B, + ... By,
Lower Limit of Detection (LLD) F_LD =2.71 + 4.65"0.5(Bkdg /) |
Minimum Detectable Activity (MDA) WDA = LLD/(Eff x Count Time) |

Alpha Set Up 2929 #84400.x1s

[}

3/12/2007 9:54 AM



Scaler Instrument Reliability Facator (R.F.) Check

Project Name/# Alameda Point Date/Time__3/12/07 / 0850
Instrument/#__ 1.2929/84406 Source Type/Activity Th230 / 14398dpm
Probe Type/#__ 143-10-1/PR060386 Technician__Anthony Martinez

Determination of Instrument Reliability Factor (R.F.)

a. Recordten 1 min. C. Subtract the d. Square the
source counts: average counts: difference:
C -Cav (C-Cav)*2
4642 4642.00 21548164
4630 4630.00 21436900
4536 4536.00 20575296
4626 4626.00 21399876
4589 4589.00 21058921
4545 4545.00 20657025
4539 4539.00 20602521
4630 4630.00 21436900
4659 4659.00 21706281
4610 4610.00 21252100
b. 46006 (sum)/10= 4600.60 avg. (Cav) 2.12E+08
(sum=SS)
e. Solve for Observed Standard Deviation:(Sn)
Where:
Sn= Sqrt(SS/N-1)  2.12E+08 /9 = 45.68  SS= sum of squares

N= number of observations (10)

f. Solve for Reliability Factor: (R.F.)

Where:
RF. = Sn__ = Sn = 4568 = 0.67 Sn= observed Standard Deviation
On Sqgrt(Cav) 67.83 On= theoretical Standard Deviation

Date 55,//?/0’7—




Scaler Instrumentation Check Sheet

Praject Name/# é@zﬁﬂ zgm' / Z/ﬂé& (0

Instrument/# Y0

Probe Type/# L4¥3-/p "Z///,/e(?bﬁ.?g(o
Technician /4)’7‘#70!7}/ /7744///};67

Background Measurament(s)

Count time = /

Total counts observed:

minute!s)

Date/Time 3//2’/0 2 A? e3p

Calibrated: a_/dlﬁz/due 2 1Y o8
Source type/activity_ 7AZ30 / /<4 299 sy
4

(A checidetting__8Y 7 Vo/ts

Calculate (?b, SD,, and C,:

-, :
/ [ C, = Z};, - .30 counts; SD, = . -¥83 counts
) 0
{ 0 ¢, - E:_” - _..3_0. epm;
2. Instrument Efﬁcieqcy (E) / Correction Factor (C.F.)

Calculats the Source Activity (A):

Time since source was prepared (T): 43 7 7 4"4}/5

A = A g A= Zq\gfa dpm;

A, = A(1+B) = A/Zé dpm

Count the Source for the seiected tme (t}] = C,.

(10 measurements)

MM 10
43D 4539 -

Y530 _4p30 “: T

= ﬂ@—é— counts;, .S'Dz =

c~=&=ﬁéﬁicpm g 3195 @m. g . L. 3/3 dpm
RP-002, REV. 2 May 9, 1996

A-S
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Shaw Environmental, Inc.

SCALER SETUP SHEET

Beta/Gamma

Project Name/# Alameda Point

Instrument/# Ludlum 2929/84406

Probe Type/# Ludlum 43-10-1/PR060386
Technician Anthony Martinez

Location Alameda Point

Date
Date Calibrated
Source Activity
Source Type
HV Check/Setting

1. Total Background Counts observed: record counts in 1 - 10

Chi-squared Caleulations

36 -8.2 67.24
46 1.8 3.24
48 3.8 14.44
40 -4.2 17.64
46 1.8 3.24
43 -1.2 - 1.44
39 -5.2 27.04
40 -4.2 17.64
55 10.8 116.64
49 4.8 23.04

2. Total Source Counts observed: record counts in 1 -10

Chi-squared Calculations

1978 -53.90 2905.21
2065 33.10 1095.61
2035 3.10 9.61
2034 2.10 4.41
2027 -4.90 24.01
2076 44.10 1944.81
2032 0.10 0.01
2099 67.10 4502.41
1991 -40.90 1672.81
1982 -49.90 2490.01

Net source cts =
Std. Dev. Net =

Net Ct. Rate = 1987.70 cpm

1987.70 counts

40.74 counts

.

Efficiency =

Cor. Factor =

LLD=

[MDA=

187.76 dpm/100 cm”2

Shaw RSO REVIE W

Beta Set Up L2929 #844006.x1s

Date

l {Blue cells for input} I

Tc99

1.00

Count Time

Average Counts =

Average Count Rate =

Standard Deviation =

Sum of Squares =

Average Counts =

Average Count Rate =

Standard Deviation =

Sum of Squares =

17.91% cpm/dpm

5.58 dpm/cpm

33.62 counts

12-Mar-07
14-Feb-07
11.100.00 dpm

847 volts

02 )13/07-

minutes

44A2‘0 counts
44.20 cpm
5.69 counts

291.60

2031.90 counts

2031.90 cpm

40.34 counts

14648.90

B. Poff
Rev. 0299/01

3/12/2007 10:05 AM



B. Poff
Rev. 0299/01

Source Activity Correction Worksheet

Isotope TeH9 . s = N
ID# 1174/89 Equation: Act; = Act, xe -(.693/t)
Initial Activity (dpm) 11100.00

Ref. Date 7/25/1989

Half-lite (vears) 2.12E+05 7.74E+07 days (Half-life)

Current Date 371272007 6439.00 days (t)

Corrected Activity= 11099.360 dpm

Equations

(B- Bavg)2 =Bi. 1

Chi-squared Calculations
Sum of Squares = B, + ... By

Lower Limit of Detection (LLD) |LLD = 2.71 + 4.65"0.5(Bkdg /t) |
Minimum Detectable Activity (MDA) U\/IDA = LLD/(Eff x Count Time)
Review:

93 17/0?-

Date

Beta Set Up L2929 #84400.xls 2 3/12/2007 10:05 AM



Scaler Instrument Reliability Facator (R.F.) Check

Project Name/# Alameda Point Date/Time___3/12/07 / 0850
Instrument/#__ 1 2929/84406 Source Type/Activity T¢c-99 / 11099dpm
Probe Type/# 143-10-1/PR060386 Technician__ Anthony Martinez

Determination of Instrument Reliability Factor (R.F.)

a. Recordten 1 min. (o Subtract the d. Square the
source counts: average counts: difference:
C -Cav (C-Cav)*2
1978 1978.00 3912484
2065 2065.00 4264225
2035 2035.00 4141225
2034 2034.00 4137156
2027 2027.00 4108729
2076 2076.00 4309776
2032 2032.00 4129024
2099 2099.00 4405801
1991 1991.00 3964081
1982 1982.00 3928324
b. 20319 (sum)/10=2031.90 avg. (Cav) 41300825
(sum=SS)
e.  Solve for Observed Standard Deviation:(Sn)
Where:
Sn = Sqrt(SS/N-1)  41300825/9 = 40.34 SS= sum of squares

N= number of observations (10)

f. Solve for Reliability Factor: (R.F.)

Where:
R.F.= Sn__ = Sn = 40.34 = 0.90 Sn= observed Standard Deviation
On Sqrt(Cav) 45.08 On= theoretical Standard Deviation

The R.F. should be between 0.64 and 1.22.

RCS Revi 7297 Date 05//‘9,/0'?L




Scaler Instrumentation Check Sheet

Praject Name/# Date/Time 0650
Instrument/# L2929 /39"/0 & Calibrated: Z_lizg 102 due _2_/&/_2’_

Probe Type/# £ 43-/p -[ ,/ FPOLD3E L Source type/activity_ 7L+ -99 ///077 a’ "7
Technician ﬁﬁnn% Mardinez @Y checkketting__ 577 Vo /s

Background Measurament(s)

Count time = / minute!s)

Total counts observed: Calculate C—:b, SDb, and C’b:

_fﬂL _?_ 5C.

A0 5,,=§C' = ‘ll/"z counts, SD, =
_10_ _.5_
4 49 G 442

C, == =—— "% cpm;

F

= 5.9 counts

N

Instrument Efficiency (E) / Correction Factor (C.F.)

Caiculats the Sourcs Activity (A):

Time since source was prepared (T): —(OH-MS
A = AT A= 11099 dpm; A, = A(1+8) = N/A  dom

. Count the Source for the seiected ume (1} = C,.
(10 measurements)

kla 3L’/ counts

20 I o
L “"—3‘2 C =4 l =_20E‘9 counls; SDg =

C,=&=_J_9_g.g_cpr" E = E_ .mj_ CF=-£=_5___8-5 dpm
t : A, pm E cpm
RP-002, REV. 2 . May 9, 1996

AS



1570 Bear Creek Road
P.O. Box 4339
Sh - Oak Ridge, Tennessee 37830
aw Tel: (865) 482-6497
Q1 Fax: (865) 482-189,
Shaw E&1,Inc. F= @ 0

INSTRUMENT INFORMATION:

Inst. Make: Ludlum Measurements Model # 2929 Shaw Unit #/ Serial # gL{ L{ D (/)

N \
Probe Make: =N D LA wan Model# {>-1Q ~ | Serial # PKD&:DB%(D
CALIBRATION DATA:

As Found As Left -
Functional Check 0 HYV meter check “ Beta Threshold S. L v 4my ¢
No

Volume on Beta Ok? No Volume on Alpha Ok" Beta Window SO mv 50mv v

Alpha Threshold __ /7S mv  175my «~
HYV (as found) q \'{ *] Plateau Determined @ NO HYV after Plateau g L{ 2

*Sources and Instruments uscd in calibration are traceable to NIST through primary or secondary stundards. *

Electronic Cal: .
Pulser Make: Ludlum Measurements Model # 500  Serial # (D 3 ggl Cal Date 3/ 3 10 b

Efficiency CaI : .
Source ID —7 o L]l Isotope ?U -~ r)..'_S‘;L DPM 2 C} 1 0 D Uncertainty +/- i %

Source ID GI M l K7 Isotope ‘—\ ﬁﬁ DPM 96 R S 0 Uncertainty +/- Lll %

ELECTRONIC SCALER +/-10% 4 1 EFFICIENCY
Scal Input As | Alpha 1 minute count | Beta 1 minute count
@€ 1 CPM | Found
Beta -10mv

X1000 | 400000 | tdop pi$
X100 | 40000 | 4o o)
X10 4000 4o

- —_ 5 0
CPM /2_0({5 CPM éi7f[l 4'7567‘4 Z/ \27‘/4
Bkg. (cpm) 2 Bkg. (cpm) (e B B-# <7 = 03{%

X1 400 “4o0 j G
Alpha | -200mv Net cpm= {2- 0 0’ I Net cpm = gé / /
X1 400 iy

A+ct dpm<22 2 220 A+ct dpm 25 750

* 100 = -7 * 100 =

L{O 7 % Efficiency 35 % Efficiency

X10 4000 Y500
X100 | 40000 [ci2p(¥
X1000 | 400000 |ig G /0OD

IR

Comments:

Calibrated by  Bill Jordan Signature %Oﬁ X‘ML_

Calibration Date Z// )2/ D ; Calibration Due Date 02/ éZ/ 8

CHecle Y %JW WiE 2/ 17/97




Shaw  .ronmental, Inc. Project:Al  da Point 2 ot

06/99

Daily Operational Check Sheet (Hand-held Instruments)

Instrument Type (check one) Instrument ID Instrument Setup Data
Dose Rate Frisker Instrument L2360 Probe L43-93-Z Cal. Date 12/12/2008}Source 2169 +/- 106.52 ;BKGD 0.4 +/- 1.04
Scaler X Serial No. 38501 Serial No. 230871 cal. Due 12/12/2007] (cpm) Alpha 2spi ¢ (cpm) Alpha (250
Radiation Detected (check) Source ID High 2276 ! 1
Alpha X Betalgamma X  Source #1 Th-230  Activity 14,398 Serial No. 4702647 |Low 2062 -1
(Isotope) (dpm)
Source #2 Tc-99 Activity 11,099 Serial No. 1174/89 695 +/- 31 .2} 1251 +/- 31.2
(Isotope) (dpm) (cpm)  Beta'gamma (2301 E (cpm)  Betagamma (23D
High 726 ; 156
e %4 e
""""""" écaler Setup Date . 12-Ma r~O7
Material Background Date N/A
Date Technician Battery | Physical | Calibration| Background (cpm) ______%99[?9_(_‘3_!2[1‘1)_4{{[_ Sat/Unsat Comments
Check Check Check Alpha Beta/gamma i Alpha ; Beta/gamma

2/3)07 | Qs AT | SarT | Sar | 128 | 2083 1z | ST

)07 (Wybine, ST | SaT [ SaT | | 120 | 2070] 689 | Qar | Tvikial ChecKout

o2 OWoadins 0 [ SaT | SaT| Sor | O | 124 [ 2105} €91 | Sar
Q Protect (nmol4>'(~ecl§ Insttument vethhvned tn Vendov P
= (Y QMB 3/15) o e

/
/
/

e 1//Mu/ ,

— A e v AR VA LT

—— N ZARS Y Y/

Daily Check Sheet 2360 #38501 alameda point.xls Page of 3/14/2007 712 AM



Radiological Field Screening Calculation Form

Project: Alameda Point Date: 3/12/2007

Project #: 108816

Instrument: L2360 Serial #: 38501
circle one:
Probe: L43-93-2 Serial #: PR230871
circle one
Alpha Alpha2 Beta Beta?
cpm cpm

1 1 1 1 183 33489

2 4 16 2 194 37636

3 3 9 3 180 32400

4 0 0 4 193 37249

5 2 4 5 230 52900

6 2 4 6 179 32041

7 0 0 7 205 42025

8 2 4 8 211 44521

9 2 4 9 165 27225

10 3 9 10 224 50176

¥ Alpha 19 < Alpha? 51 % Beta 1964 % Beta® 389662

Average 1.9 Average 196.4
(< Alpha)’ 361 (ZBeta) 3857296
6 Alpha = {[(10 x £ Alpha®)-(S Alpha)?}/100)""? 12  2xoAlpha= 24
o Beta = {[(10 x T Beta®)-(< Beta)?}/100}'? 19.8 2x0 Beta= 39.7

Alpha FSL = Alpha Average + 2 x ¢ Alpha = 4 cpm

Beta FSL = Beta Average + 2 x ¢ Beta = 236 cpm

Date g/IZ/O 7

Date 05/1?/0’%




Shaw Environmental, Inc.

B. Poft
Rev. 0299/01

SCALER SETUP SHEET Alpha I {Blue cells for input} l

Project Name/# Alameda Point Date 12-Mar-07

Instrument/# L2360/38501 Date Calibrated 12-Dec-06

Probe Type/# L43-93-2/PR230871 Source Activity 14,400.00 dpm

Technician Anthony Martinez Source Type Th230

Location Alameda Point HV Check/Setting 682 volts

1. Total Background Counts observed: record counts in 1-10 Count Time 1.00 minutes

Chi-squared Calculations

1 0 -0.4 0.16
2 1 0.6 0.36
3 0 -0.4 0.16 Average Counts = 0.40 counts
4 0 -0.4 0.16
5 0 -0.4 0.16 Average Count Rate = 0.40 cpm
6 1 0.6 0.36
7 0 -04 0.16 Standard Deviation = 0.52 counts
8 1 0.6 0.36
9 1 0.6 0.36 Sum of Squares = 2.40
10 0 -0.4 0.16

2. Total Source Counts observed: record countsin 1-10

Chi-squared Calculations

1 2191 21.80 475.24
2 2239 69.80 4872.04 Average Counts = 2169.20 counts
3 2152 -17.20 295.84
4 2074 -95.20 9063.04 Average Count Rate = 2169.20 cpm
5 2148 -21.20 449.44
6 2160 -9.20 84.64 Standard Deviation = 53.26 counts
7 2262 92.80 8611.84
8 2132 -37.20 1383.84 Sum of Squares = 25533.60
9 2179 9.80 96.04
10 2155 -14.20 201.64

Net source cts = 2168.80 counts Efficiency = 15.06% cpm/dpm

Std. Dev. Net = 53.27 counts Corr. Factor = 6.64 dpm/cpm

Net Ct. Rate = 2168.80 cpm LLD= 5.65 counts

MDA= 37.52 dpm/100 cm”2 ]

7
Shaw RSO REVI v%ﬁ/ X Date___ O 3/ [9/ 07—
l"‘ ¥ 7

Alpha Set Up 2360 #38501 xls |

3/12/2007 10:16 AM



B. Poff
Rev. 0299/01

Source Activity Correction Worksheet

Isotope Th230 iR %
ID # 95TH4702647 Equation: Act;= Act, x e -(.693/t)
Initial Activity (dpm) 14400.00
Ref. Date 41771995
Half-life (vears) 8.00E+04 2.92E+07 days (Half-life)
Current Date 3/12/2007 4347.00 days (t)
Corrected Activity= 14398.514 dpm
Equations
2

Chi-squared Calculations (B-Bawg)” =Bia 10

Sum of Squares = B, + ... By,
Lower Limit of Detection (LLD) ILLD = 2.71 + 4.65"0.5(Bkdg /t) I
Minimum Detectable Activity (MDA) [MDA = LLD/(Eff x Count Time) |
Review:

/?/ 07—

Date
Alpha Set Up 23060 #38501.xIs 2

3/12/2007 10:16 AM



Scaler Instrument Reliability Facator (R.F.) Check

Project Name/# Alameda Point

Instrument/#__ 1L2360/38501

Probe Type/#__143-93-2/PR230871

Determination of Instrument Reliability Factor (R.F.)

a. Record ten 1 min. c. Subtract the
source counts: average counts:
C -Cav

2191 2191.00
2239 2239.00
2152 2152.00
2074 2074.00
2148 2148.00
2160 2160.00
2262 2262.00
2132 2132.00
2179 2179.00
2155 2155.00

b. 21692 (sum)/10= 2169.20 avg. (Cav)

e.  Solve for Observed Standard Deviation:(Sn)

Sn = Sart(SSIN-1) 47079820/

f. Solve for Reliability Factor: (R.F.)

RF. = Sn = Sn =
On Sqrt(Cav)

The R.F. should be between 0.64 and 1.22.

RCS Rev

9=

Date/Time___3/12/07 / 0850
Source Type/Activity Th230 / 14398dpm
Technician__Anthony Martinez

d. Square the
difference:
(C-Cav)"2

4800481
5013121
4631104
4301476
4613904
4665600
5116644
4545424
4748041
4644025

47079820
(sum=SS)

Where:
53.26  SS= sum of squares
N= number of observations (10)

Where:
1.14 Sn= observed Standard Deviation
On= theoretical Standard Deviation

Date Q%[?ﬁ/,é‘ t



Scaler Instrumentation Check Sheet

Praject Name/# D 14 o058 Date/Time 3//2/0 'JO 7/ 5
Instrument/#_L23p0/ 28.5n/ 2 Calibrated: (2. / (21 O (due | 2 _1/2.1 07
Probe Type/# [43-93-2 /PR 23081/ Source type/activity__Th #3°/ 79,540 o

Technician Mm)é M‘dﬂ HV check/setting___ ¢ 52 Volf<.

Background Measurament(s)

Count time = / minute(s)

Total counts observed: Calculate C-'b, SD,, and C,:

0 .

/ 0 5C,
—Q I Eb = iN = .qo
o [
--0 D —
6-G. M0,
2. Instrument Efﬁcieqcy (E) / Correction Factor (C.F.)

Calculate the Source Activity (A}):

Time since source was prepared (T): %3"’ 1 (‘,A,\{S

A = Aga““”f'”" A = !5{:22 dpm; As = A{1 .,.B_) = bg! 4 dpm

Count the Source for the sejected ume (t} = C_.
{10 measurements)

ZLQ/___EM 10

2/Yg 2155
C =C - 53 = .Z.Llaf_ counts;, SD, = VI (SDg)l + (SD,)* = Mcoun.fs

C:_C[‘_‘z._ZL‘QZcpm'_ E:%:Mﬂ; C_F=.J‘.=_Q’_6Zﬂ’ﬂ

dpm E cpm

RP-002, REV. 2 May 9, 1996
' A6



B. Poff
Rev. 0299/01

Shaw Environmental, Inc.

SCALER SETUP SHEET Beta/Gamma I {Blue cells for input} I
Project Name/# Alameda Point Date 12-Mar-07

Instrument/# Ludlum 2360/38501 Date Calibrated 14-Feb-07

Probe Type/# Ludlum 43-93-2/PR230871 Source Activity 11.100.00 dpm
Technician Anthony Martinez Source Type Tc99

Location Alameda Point HV Check/Setting 682 volts

1. Total Background Counts observed: record counts in 1 -10 Count Time 1.00 minutes

Chi-squared Calculations

1 149 23.9 571.21

2 103 -221 488.41

3 129 3.9 15.21 Average Counts = 125.10 counts
4 132 6.9 47 .61

5 117 -8.1 65.61 Average Count Rate = 125.10 cpm

6 130 4.9 24.01

7 127 1.9 3.61 Standard Deviation = 15.60 counts
8 112 -13.1 171.61

9 106 -19.1 364.81 Sum of Squares = 2188.90

10 146 20.9 436.81

2. Total Source Counts observed: record counts in 1-10

Chi-squared Calculations

1 844 24.30 590.49
2 812 -7.70 59.29 Average Counts = 819.70 counts
3 773 -46.70 2180.89
4 839 19.30 372.49 Average Count Rate = 819.70 cpm
5 850 30.30 918.09
6 854 34.30 1176.49 Standard Deviation = 27.05 counts
7 792 -27.70 767.29
8 804 -15.70 246.49 Sum of Squares = 6586.10
9 825 5.30 28.09
10 804 -15.70 246.49
Net source cts = 694.60 counts Efficiency = 6.26% cpm/dpm
Std. Dev. Net = 31.22 counts Corr. Factor = 15.98 dpm/cpm
Net Ct. Rate = 694.60 cpm LLD= 54.72 counts
MDA= 874.39 dpm/100 cm~2 |

Beta Set Up L2360 #38501.xls

Date 03'/[?’/0?‘

3/12/2007 10:37 AM



B. Poff’
Rev. 0299/01

Source Activity Correction Worksheet

Isotope Tc99 ’ :
D # 1174/89 Equation: Act; = Act, x e -(.693/t)
Initial Activity (dpm) 11100.00
Ref. Date 7/25/1989
Half-life (years) 2.12E+05 7.74E+07 days (Half-life)
Current Date 3/12/2007 6439.00 days (1)
Corrected Activity= 11099.360 dpm
Equations
Chi-squared Calculations (B-Bayg)” =By 10
Sum of Squares =B, + ... By,
Lower Limit of Detection (LLD) |LLD =2.71 + 4.65"0.5(Bkdg /t) |
Minimum Detectable Activity (MDA) IMDA = LLD/(Eff x Count Time)J
Review:
’!v// %, gy
'14")7‘1 (2K i oz ?/
ShawrRsSO—

Beta Set Up L2360 #28501.xIs 3/12/2007 10:37 AM



Scaler Instrument Reliability Facator (R.F.) Check

Project Name/# Alameda Point Date/Time__3/12/07 / 0925
Instrument/#__ 1.2360/38501 Source Type/Activity Tc-99 / 11099dpm
Probe Type/# _ 143-93-2/PR230871 Technician__Anthony Martinez

Determination of Instrument Reliability Factor (R.F.)

a. Recordten 1 min. C. Subtract the d. Square the
source counts: average counts: difference:
C -Cav (C-Cav)*2
844 844.00 712336
812 812.00 659344
773 773.00 597529
839 839.00 703921
850 850.00 722500
854 854.00 729316
792 792.00 627264
804 804.00 646416
825 825.00 680625
804 804.00 646416
b. 8197 (sum)/10=  819.70 avg. (Cav) 6725667
(sum=SS)
e. Solve for Observed Standard Deviation:(Sn)
Where:
Sn = Sqrt(SS/N-1) 6725667 /9 = 27.05 SS= sum of squares

N= number of observations (10)

f. Solve for Reliability Factor: (R.F.)

Where:
R.F.= Sn__ = Sn = 27.05 = 0.94 Sn= observed Standard Deviation
On Sart(Cav) 28.63 On= theoretical Standard Deviation

Date %4 3//3/() 7
/7




Scaler Instrumentation Check Sheet

Praject Name/# ﬁldmﬁﬁ ﬁzgég 2’&8& 12 Date/Time ,3222/ p7 /0 7250
Instmment]#_égihb/ 3850/ Calibrated: _ZZ_IL;_/Qé due /2 1/21067
Probe Type/# / 4/3 - 53 ~Z //’,?Z 3587/ Source type/activity_7 ¢ 79 [ /1099 dony

Technician 477%204(/ MAf’-ﬁﬂ ¢z etﬁng_ﬁao_g Vo/fs

Background Measurament(s)

Count time = / minute(s)
Total counts observed: Caleulate Eb, SD,, and C,:
/49 . 130
L3 /27 2c,
129 /2 C, = iN . 135.) counts, SD, = ./5:60 counts
[32 [0
7 /Y o .G /25 oo

by

Instrument Efficiency (E) / Correction Factor (C.F.)

L

Calculats the Sourcs Activity (A):
Time since source was prepared (T): {; g d/l»y_s
A = Aaa‘m‘"”f'“w A= ZZ CZQQ dpm; A, = A(1+B,) = NZA' dpm

Count the Source for the seiected tme {t] = C,:
(10 measurements)

Y 354

}:c
_ﬁz_— —:zia— | C—: 10 glq 7 counls; SDS = - 27‘ 05 counts
850 80y
¢, -C-C-= G946 cowns. 5D, = D,y + (SD,)* = 3127 s
=§ _Qﬁ“i_ g- S 10620 @m. cf,_ /5.98 dom
t . A, dpm cpm
RP-002, REV. 2 . May 9, 1996
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1570 Bear Creek Road

P.O. Box 4339

Ouak Ridge, Tennessee 37830
Tel: (865) 482-6497

Fax: (865) 482-1890

s

Shaw E&|, Inc.

Certlf cate of Instrument Calzbratzonf |

INSTRUMENT INFORMATION:

3&S0l
serialt_ 1T 230%7 |

Inst. Make Ludlum Model # 2360 Unit/ Serial #

Probe Make Ludlum Model # *3"%3"2‘

As Found

: As Left
Work Order # /\/ / H" Functional Check = Beta Threshold __ ) 5 mv %
Beta Window 4:3 mv 30 v
CALIBRATION DATA: - Alpha Threshold _jp&y ~ mv__ 120 «ffiv
HYV (as found) Y2 (atcal) (2O Plateau Determina@/ NO Pulse size' 10 mv

*Sources and Instruments used in calibration are traceable to NIST through primary or secondary standards. *

Electronic Cal: _
Pulser Make Ludlum Model # 500 Serial# ¢ 38K).  caibate T/ 3/ O
Isotope Py - ')'%O! Activity 25720 () DPM  Uncertainty +-___ = %

Efficiency Cal:
SourceID @) (lq

Source ID Q’Z’?/ &) Isotope n~ G4

Activity 2.5 2SO DPM  Uncertainty +/- t:,f %

Analog Meter +/- 10% Scaler +/-2 % 4 Tt EFFICIENCY
Scale Input As Input As Alpha Source Beta Source
CPM Found Left CPM Found Left
X1000 | 400000 | Yoo\l [ — 400000 |[“C0o<f6 | ———
X100 | 40000 | 4 — 40000 |[¥b)|p | —— | Toe_S/ 77> Toe 22 ¥ 2
X10 4000 LK — 4000 Y013 —— | Center $ 224 Center 275K
X1 400 4p0 | — 400 H0] —— | Heel S3 49 Heel >
X1 100 (00 —_— 100 18> — Avg. (cpm) S2.H4F | Avg. (cpm)_2 77 /
X10 | 1000 I — 1000 ivop | —— - -
X100 ] 10000 | 10 | — | 10000 || Gag<S | —— | Bke(pm)__/ | Bkg.(cpm) /79
X1000 | 100000 | 100 — 100000 ¢4 — v
. : I = — S > 4K net(cpm) | 26 /.2 net (cpm)
&\ \\\ P - 2970 p actualdpm| 2. S 7S actual dpm
><\ ; />< ~ (7.7 % Efficiency| 70 / % Efficiency
< :
: — 1 \\ g ?5 %Beta Cross | , £59 %Alpha Cross
Comments: | .
|
]
Calibrated by 1S, | [ 0D A Slgnaturm ),.ML Date (Z-|L 0L

Calibration Due (2~ (2~ (077 Reviewed by

foif byl

/

2-/3-94

3-16-06 WAJ




Shaw Environmental, Inc.
Alameda Point

Survey Coversheet
Rev 01
)

page [ oY

RADIOLOGICAL SURVEY FORM - Coversheet Alpha Beta/gamma
Inst. #1 Ludlum Efficiency: 15.06% 6.26%
Survey Number 108816-1 Model: 2360 /43-93 MDA: 37.52 874
Serial #: 38501/PR230871 CF: 6.64 15.98
Location: 5-3MW 7-S Cal. Due: 12/12/2007 BKG: 0.52 125
Material Background used to caluculate Net Count. Alpha Beta/gamma
General Area Dose Rate 7uR/hr Inst. #2 Ludlum Efficiency: 31.95% 17.91%
Smears taken on hand augers and drill rig augers at each sample location Model: 2929/ 43-10-1 MDA: 16.45 187.76
See Attached Data Sheet for Dpm/100cm? Activities Serial #: 84406/PR060386 CF: 3.13 5.58
rwing Attached: Yes No Cal. Due: 2/1472008  BKG: 1 52
Survey Dates: 3/12/2007 Alpha Beta/gamma
Inst. #3 Ludlum Efficiency:  N/A N/A
Surveyor: Anthony Martinez Model: Model 19 MDA: N/A N/A
. Serial #: 82281 CF: N/A N/A
Surveyor: Mﬂ\% W\M Cal. Due: 12/12/2007 BKG: N/A 7uR/hr
)
Survey Location Instrument Removable Contamination| Direct Readings (Gross) [ Instrument Dose Rate Material Background
E-W, N-S, Vert. Used (counts/ Probe) (counts/Probe) Count |Additional Comments (cpm/100cm”2)
(Swipe ID No.) (#) Beta/Gamma Alpha Beta/Gamma Alpha Time uR/hr Beta/gamma Alpha
1 1,3 N/A N/A 183 1 1 1 soil  sample 7 196.4 1.9
2 1,3 N/A N/A 194 2 1 4.5' soil sample 7 196.4 1.9
3 1,3 N/A N/A 180 0 1 5' soil sample 7 196.4 1.9
4 1,3 N/A N/A 205 0 1 10’ soil sample 7 196.4 1.9
5 1,3 N/A N/A 211 1 1 12.9' soil sample 7 196.4 1.9
6 12,3 43 0 194 1 1 Hand auger ~ 3"-3' 7 172.3 0.8
7 1,2,3 49 0 172 0 1 Hand auger  3"-5' 7 172.3 0.8
8 1,2,3 53 0 184 0 1 Hand auger 2" 7 172.3 0.8
9 1,2,3 46 0 165 2 1 Drill Rig Auger section #1 7 172.3 0.8
10 1,2,3 45 0 144 1 1 Drill Rig Auger section #2 7 172.3 0.8
Reviewed By: gLl gtf 0:9: /‘7A 7
RO Fhosfiz/o Date

Note: All soil piles
Backgrounds established on site daily for the L2929/43-10-1.

Survey_CoverSheet 108816-1.xls

prior to sampling using L2241/ L44-10, all reading were less than or equal to background.

3/15/20078:23 AM




Survey Continuation Sheet
Rev 02
(.99

Shaw Environmental, Inc.

Alameda Point Page ol of L/
Surveyor: Anthony Martinez (Printed Name) Survey No. 108816-1
4
Surveyor: (Signature)
Survey Location Instrument Removable Confgmination Direct Readings (Gross) Instrument Dose Rate Material Background
E-W, N-S, Vert. Used (count/ Probe) (counts/probe) Count Additional Comments (cpm/100cm”2)
(Swipe 1D No.) (#) Beta/Gamma Alpha Beta/Gamma Alpha Time uR/hr Beta/gamma Alpha
11 1,23 44 0 194 1 1 Drill Rig Auger  seciton #3 7 172.3 0.8
12 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
31 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
32 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
33 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
34 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
35 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

Reviewed By:

7t O s o sfir
Wr/(ﬁ%oyhﬁ?__ Dafe /

Survey_ContinuationSheet 11-35 108816-1.x1s 313120077 55 AM



Shaw Environmental, Inc.

"Removable” CONTAMINATION DATA CONVERSION SHEET

Alameda Point
108816

J. Hamm
Rev. 05

02/02

Project Name/No.:

Alameda Point/108816

Survey Number

108816-1

Location: 5-3MW 7-S Page 3 of q
Survey Date: 12-Mar-07 Probe-Area Corr. Factor:

Gross Counts Background Net Counts Efficiency Activity Instrument Used
lap Bera’Gamma Alpha Buia ‘Gamma Alpha Beta/Gamma Alpha Beta’Gamma Alpha Beta/Gamma Alpha Meter Probe
iD No cpvprobe | cpmypiobe | cpmuprobe | cpmiprobe | epmv100em”2 cpnv/100em 2 dpnv/ 100 cm”*2 dpnv/ 100 em2
[Q 43 0 52.00 -9.00 -1.00 0.1791 0.3195 -50.25 -3.13 84406 PR060386
7 49 0 52.00 -3.00 -1.00 0.1791 0.3195 -10.75 -3.13 844006 PR060386
g 53 0 52.00 1.00 -1.00 0.1791 0.3195 5.58 -3.13 24406 PR060386
9 40 0 52.00 -0.00 -1.00 0.1791 0.3195 -33.50 -3.13 84406 PR060386
10 45 0 52.00 -7.00 -1.00 0.1791 0.3195 -39.08 -3.13 84406 PR0O60386
11 44 0 52.00 -8.00 -1.00 0.1791 0.3195 -44.67 -3.13 84406 PR0060386

Removable 108816-1 xIs

3/13/2007 7:48 AM




Shaw Environmental, Inc.

Alameda Point
108816

"TOTAL" CONTAMINATION DATA CONVERSION SHEET

J. Hamm
Rev. 05
02/02

Project Name/No.:

Alameda Point / 108816

Survey Number

108816-1

Location: 5-3MW 7-S l'ugeL/ of ‘/
Survey Date: 12-Mar-07 Probe-Arca Corr. Factor: 1.14
Gross Counts Background Net Counts Efficiency Activity Instrument Used
Map Beta/Gamma Alpha Beta Gamma Alpha Bet/Gamma Alpha Ber/Gamma Alpha Beta/Gamma Alpha Meter Probe
ID No cpnvprobe | cpnvprobe | cpmeprobe | cpnvprobe | cpmituvem2 cpm10vem™2 dpnv/ 100 e 2 dpnv/ 100 ey’ 2
] I1R3 1 196.40 1.9 -15.28 -1.03 0.1506 0.0626 -101.43 -16.39 38501 PR230871
2 194 2 196.40 1.9 -2.74 0.11 0.1506 0.0626 -1R.17 1.82 38501 PR230871
3 180 0 196.40 1.9 -18.70 -2.17 0.1506 0.0626 -124.14 -34.60 38501 PR230871
4 205 0 196.40 1.9 9.80 -2.17 0.1506 0.0626 065.10 -34.60 38501 PR230871
3 211 1 196.40 1.9 16.04 -1.03 0.1506 0.0626 110.52 -16.39 38501 PR230871
0 194 | 172.30 0.8 24.74 0.23 0.1506 0.0620 164.26 3.04 38501 PR230871
7 172 0 172.30 0.8 -0.34 -0.91 0.1506 0.0626 -2.27 -14.57 38501 PR230871
8 184 0 172.30 0.8 13.34 -0.91 0.1506 0.0626 88.57 -14.57 38501 PR230871
9 105 2 172.30 0.8 -R.32 1.37 0.1506 0.0626 -55.26 21.85 38501 PR230871
10 144 1 172.30 0.8 -32.26 0.23 0.1506 0.0626 -214.22 3.64 38501 PR230871
11 194 1 172.30 0.8 24.74 0.23 0.1506 0.0626 164.26 3.64 38501 PR230871
()
Revie @7 G O =4
(7 —
Direct 108816-1.xIs Date: 0:5://2/0 F 3/14/2007 2:52 PM




Survey Coversheet
Rev 03

690

Shaw Environmental, Inc.

Alameda Point Page Z of fz

[RADIOLOGICAL SURVEY FORM - Coversheet Alpha Beta/gamnia
Inst. #1 Ludium Efficiency: 15.06% 6.26%
Survey Number 108816-2 Model: 2360/ 43-93 MDA: 37.52 874 .
Serial #: 38501/PR230871 CF: 6.64 15.98
Location: 5-3MW 9-S Cal. Due: 12/12/2007 BKG: 0.52 125
Material Background used to caluculate Net Count. Alpha Beta/gamma
General Area Dose Rate 7uR/hr Inst. #2 Ludlum Efficiency: 31.95% 17.91%
Smears taken on hand augers and drill rig augers at each sample location Model: 2929 /43-10-1 MDA: 16.45 187.76
See Attached Data Sheet for Dpm/100cm? Activities Serial #: 84406/PR060386 CF: 3.13 558
Drawing Attached: Yes C‘QQ Cal. Due: 2/14/2008 BKG: 1 52
Survey Dates: 3/12/2007 Alpha Beta/gamma
Inst. #3 Ludium Efficiency:  N/A N/A
Surveyor: Anthony Martinez Model: Model 19 MDA N/A N/A
' Serial #: 82281 CF: N/A N/A
Surveyor: QM%W\/\/\M , Cal. Due: 12/12/2007 ___BKG. N/A 7uRIhr
0] A
Survey Location Instrument Removable Contamination| Direct Readings (Gross) | Instrument Dose Rate Material Background
E-W, N-S, Vert. Used (counts/ Probe) (counts/Probe) Count |Additional Comments (cpm/100cm”2)
(Swipe ID No.) (#) Beta/Gamma Alpha Beta/Gamma Alpha Time uR/hr Beta/gamma Alpha
1 1,3 N/A N/A 179 2 1 surface-6" s soil sample 7 196.4 1.9
2 1,3 N/A N/A 193 0 1 1" soil sample 7 196.4 1.9
3 1,3 N/A N/A 230 2 1 5' soil sample 7 196.4 1.9
4 1,3 N/A N/A 238 0 1 7.5 soil sample 7 196.4 1.9
5 1,3 N/A N/A 232 1 1 10'  soil sample 7 196.4 1.9
6 1,3 N/A N/A 220 2 1 12.9' soil  sample 7 196.4 1.9
7 1,2,3 51 0 161 1 1 Hand auger 2" 7 172.3 0.8
8 1,2,3 49 0 166 1 1 Hand auger 3"-3' 7 172.3 0.8
9 0 191 2 1 Hand auger 3"-5' 7 172.3 0.8
10 0 169 2 1 Rock Bar 7 172.3 0.8
Reviewed By: o 3/‘ ?/d 7

Note: All soil piles were scanned prior to sampling using L2241/ L44-10, all reading were less than or equal to background.
Backgrounds established on site daily for the L2929/43-10-1.

Survey_CoverSheet 108816-2.xls 3/15/20078. 23 AM




Shaw Environmental, Inc.
Alameda Point

Surveyor:

Surveyor:

Anthony Martinez

(Printed Name)

(Stenataney

Survey No. 108816-2

Surver Contimiation Sheet
Rev 02
699

Page 2 of i

Survey_ContinuationSheet 11-35 108816-2 xls

Survey Location Instrument Removable Contand Direct Readings (Gross) Instrument Dose Rate Material Background
E-W. N-S. Vert. Used (count/ Probe) (counts/probe) Count Additional Comments (cpm/100cm*"2)
(Swipe ID No.) (#) Beta/Gamma Alpha Beta/Gamma Alpha Time uR/hr Beta/gamma Alpha

11 1,2,3 43 2 165 0 1 Drill Rig Auger  seciton #1 7 172.3 0.8

12 12,3 46 0 144 1 1 Drill Rig Auger  seciton #2 7 172.3 0.8

13 1,2,3 45 0 170 0 1 Drill Rig Auger  seciton #3 7 172.3 0.8

14 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

15 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

16 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

17 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

18 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

19 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

20 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

21 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

22 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

23 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

24 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

25 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

26 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

27 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

28 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

29 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

30 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

31 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

32 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

33 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

34 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

35 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A

Reviewed By: {)3//?/07\
Date = 7

313120077 55 AM



Shaw Environmental, Inc. Alameda Point o Hamm
108816 02102

"Removable” CONTAMINATION DATA CONVERSION SHEET
Project Name/No.: Alameda Point/108816 Survey Number 108816-2

ocation: 5-3MW 9-S

Page3 of L/

Survey Date:

12-Mar-07

Probe-Area Corr. Factor:

Gross Counts Background Net Counts Efficiency Activity Instrument Used

fap Beta/Gamma Alpha Bera Gamma Alpha Bura/Gamma Alpha Bet/Gamma Alpha Beta/Gamma Alpha Meter Probe
1D No cpm/prebe cpmyprobe cpprobe cpmipiobe cpm/ 1ohem” 2 cpnv/ 100cm ™2 dpm/100 cm™2 dpn/ 100 cm™2

7 S 0 32.00 -1.00 -1.00 0.1791 0.3195 -5.58 -3.13 84406 PR060386
8 49 0 52.00 -3.00 -1.00 0.1791 0.3195 -16.75 -3.13 84406 PR060386
9 40 0 52.00 -6.00 -1.00 0.1791 0.3195 33.50 -3.13 84406 PR060386
10 48 0 52.00 -4.00 -1.00 0.1791 03195 -22.33 -3.13 84406 PR0O60386
11 42 2 52.00 -9.00 1.00 0.1791 0.3195 -50.25 3.13 84406 PR0O60386
12 40 0 52.00 -6.00 -1.00 0.1791 0.3195 -33.50 -3.13 84406 PR060386
13 45 0 52.00 -7.00 -1.00 0.1791 0.3195 -39.08 -3.13 84406 PR060386

Removable 108816-2 +ls

Ay
/A ¥

oy
e P

3/13/2007 7:49 AM




Shaw Environmental, Inc. Alameda Point L
108816 02/02
"TOTAL" CONTAMINATION DATA CONVERSION SHEET
Project Name/No.: Alameda Point / 108816 Survey Number 108816-2
Location: 5-3MW 9-S Page [/ of ‘{
Survey Date: 12-Mar-07 Probe-Area Corr. Factor: 1.14
Gross Counts Background Net Counts Efficiency Activity Instrument Used

Map Buta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Beta/Gamma Alpha Meter Probe
iD No cpm/probe cpnvprobe cpm’probe cpnuprobe cpm/100cm”2 cpnv/ I tibem™2 dpnv 100 ecm”2 dpm/ 100 cm” 2
1 179 2 190.40 1.9 -19.84 0.11 0.15006 0.0626 -131.71 1.82 38501 PR230871
2 193 0 196.40 1.9 -3.88 -2.17 0.1506 0.0626 -25.74 -34.60 38501 PR230871
3 230 2 196.40 1.9 38.30 0.11 0.1500 0.0626 254.34 1.82 38501 PR230871
4 238 0 196.40 1.9 47.42 -2.17 0.1506 0.0626 314.90 -34.60 38501 PR230871
S 232 | 196.40 1.9 40.58 -1.03 0.1506 0.0626 269.48 -10.39 38501 PR230871
6 220 2 196.40 1.9 206.90 0.11 0.1506 0.0626 178.65 1.82 38501 PR230871
7 161 | 172.30 0.8 -12.88 0.23 0.15006 0.0626 -85.54 3.64 38501 PR230871
8 160 ! 172.20 0.8 -7.1R 0.23 0.1500 0.0626 -47.69 3.04 38501 PR230871
9 191 2 172.30 0.8 21.32 1.37 0.1506 0.0626 141.55 21.85 38501 PR230871
10 169 2 172.20 0.8 -3.76 1.37 0.1506 0.0626 -24.98 21.85 38501 PR230871
1 165 0 172.30 0.8 -8.32 -0.91 0.1506 0.0626 -55.26 -14.57 38501 PR230871
12 144 | 172.30 0.8 -32.26 0.23 0.1506 0.0626 -214.22 3.04 38501 PR230871
13 170 0 172.30 0.8 -2.62 -0.91 0.1506 0.0626 -17.41 -14.57 38501 PR230871

Direct 108816-2 xIs

3/13/2007 7:39 AM




Survey Coversheet
Rev 03
699

Shaw Environmental, Inc.

Alameda Point Page [/ of 3

RADIOLOGICAL SURVEY FORM - Coversheet Alpha Beta/gamma
Inst. #1 Ludlum Efficiency: 15.06% 6.26%
Survey Number 108816-3 Model: 2360 /43-93 MDA 37.52 874
Serial #: 38501/PR230871 CF: 6.64 15.98
Location 5-3MW 8-S Cal. Due: 12/12/2007 BKG: 0.52 125
Material Background used to caluculate Net Count. Alpha Beta/gamma
General Area Dose Rate 7uR/hr Inst. #2 Ludlum Efficiency: 31.95% 17.91%
Smears taken on hand augers and drill rig augers at each sample location Model: 2929/ 43-10-1 MDA: 16.45 187.76
See Attached Data Sheet for Dpm/100cm? Activities Serial #: 84406/PR060386 CF: 3.13 5.58
Drawing Attached: Yes (No D ’ Cal. Due: 2/14/2008 BKG: 1 52
Survey Dates: 3/12/2007 Alpha Beta/gamma
Inst. #3 Ludium Efficiency:  N/A N/A
Surveyor: Anthony Martinez Model: Model 19 MDA: N/A N/A
- Serial #: 82281 CF: N/A N/A
Surveyor: Mﬂw \/\/\Mﬁ/\w]\ Cal. Due: 12/12/2007 BKG: N/A 7uR/hr
U
Survey Location Instrument Removable Contamination| Direct Readings (Gross) | Instrument Dose Rate Material Background
E-W, N-S, Vert. Used (counts/ Probe) (counts/Probe) Count |Additional Comments (cpm/100cm”2)
(Swipe ID No.) (#) Beta/Gamma Alpha Beta/Gamma Alpha Time uR/hr Beta/gamma Alpha
1 1,3 N/A N/A 214 2 1 1.5-2' soil sample 7 196.4 1.9
2 1,3 N/A N/A 221 3 1 3 soil  sample 7 196.4 1.9
3 1,3 N/A N/A 224 3 1 3.5-4'" soil sample 7 196.4 1.9
4 1,3 N/A N/A 208 1 1 4,5'-5 soil sample 7 196.4 1.9
5 1,3 N/A N/A 154 1 1 6'-7.5 soil sample 7 196.4 1.9
6 1,2,3 51 0 161 0 1 Hand auger 2" 7 172.3 0.8
7 1,2,3 43 0 177 1 1 Hand auger ~ 3"-3' 7 172.3 0.8
8 1,2,3 53 1 180 1 1 Hand auger 3"-5' 7 172.3 0.8
9 12,3 45 0 174 2 1 Rock Bar 7 172.3 0.8
10 N/A N/A N/A N/A N/A 1 N/A N/A N/A N/A
Reviewed By: & %’/ ﬁ/og‘

Note: All soil piles were scanned prior to sampling using L2241/ L44-10, all reading were less than or equal to background.
Backgrounds established on site daily for the L2929/43-10-1.

Survey_CoverShect 108816-3.xls 3/15/20078 24 AM




Shaw Environmental, Inc. Alameda Point

J. Hamm
108816 s
_ "Removable” CONTAMINATION DATA CONVERSION SHEET
Project Name/No.: Alameda Point/108816 Survey Number 108816-3
Location: 5-3MW 8-S Page 2 of 3
Survey Date: 12-Mar-07 Probe-Area Corr. Factor: |
Gross Counts Background Net Counts Efficiency Activity Instrument Used
Map Beta:Gamma Alpha Beta‘Gamma Alpha Beta/Gamma Alpha Bew/Gamma Alpha Beta/Gamma Alpha Meter Probe
D No. cpmiprobe | epmiprobe | cpnvpiobe | cpniprobe | cpnv/ionem 2 cpnv ] 0cm*2 dpmi/ 100 cni2 dpn/ 100 em”2
6 N 0 52.00 1 -1.00 -1.00 0.1791 0.3195 -5.58 -3.13 84406 PR060386
7 43 0 52.00 1 -9.00 -1.00 0.1791 0.3195 -50.25 -3.13 84406 PR060386
8 53 | 52.00 1 1.00 0.00 0.1791 0.3195 5.58 0.00 84406 PR0G0386
9 45 0 52.00 1 -7.00 -1.00 0.1791 0.3195 -39.08 -3.13 84406 PR060386

Removable 108816-3.xls

3/13/2007 7:50 AM




Shaw Environmental, Inc. Alameda Point J Hamm

108816 " e0s
"TOTAL" CONTAMINATION DATA CONVERSION SHEET
rl’rojeﬁ Name/No.: Alameda Point / 108816 Survey Number 108816-3
Location: 5-3MW 8-S Page S of 3
Survey Date: 12-Mar-07 Probe-Area Corr. Factor: 1.14
Gross Counts Background Net Counts Efficiency Activity Instrument Used
Map Beta’Gamma Alpia B3eta Gamm. Alplia Beta/Gamma Alpha Beta/Ganma Alpha Beta/Gamma Alpha Meter Probe
iD No. cpmiprobe [ epmprebe | epmprobe | epruprobe | epmyionem2 | cpnvionem”2 dpn/ 100 em™2 dpm/ 100 cm™2

] 214 2 196.40 1.9 20.06 0.11 0.1506 0.0626 133.23 1.82 38501 PR230871
2 221 3 196.40 1.9 28.04 1.25 0.1506 0.0626 180.22 20.03 38501 PR230871
3 224 3 190.40 1.9 31.46 1.25 0.1506 0.0626 208.92 20.03 38501 PR230871
4 208 | 196.40 1.9 13.22 -1.03 0.1506 0.0626 87.81 -160.39 38501 PR230871
5 154 1 196.40 1.9 -48.34 -1.03 0.1506 0.0626 -320.96 -16.39 38501 PR230871
6 161 0 172.30 0.8 -12.88 -0.91 0.1506 0.0626 -85.54 -14.57 38501 PR230871
7 177 | 172.30 0.8 5.36 0.23 0.1506 0.0626 35.58 3.64 38501 PR230871
8 180 1 172.30 0.8 8.78 0.23 0.1506 0.0626 58.29 3.04 38501 PR230871
9 174 2 172.30 0.8 1.94 1.37 0.1506 0.0626 12.87 21.85 38501 PR2308&71
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RADIOLOGICAL SURVEY FORM - Coversheet Alpha Beta/gamma
Inst. #1 Ludlum Efficiency: 15.06% 6.26%
Survey Number 108816-4 Model: 2360/ 43-93 MDA 37.52 874
Serial #: 38501/PR230871 CF: 6.64 15.98
Location: 5-3MW 6-S Cal. Due: 12/12/2007 BKG: 0.52 125
Material Background used to caluculate Net Count. Alpha Beta/gamma
General Area Dose Rate 7uR/hr Inst. #2 Ludium Efficiency: 31.95% 17.91%
Smears taken on hand augers and drill rig augers at each sample<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>