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Executive Summary

A removal action was conducted between May 2006 and July 2007 to address the dense
non-aqueous phase liquid (DNAPL) in the soil and groundwater at Installation Restoration
Site 4, Plume 4-2, within Alameda Point, Alameda, California. The removal action was
implemented by Shaw Environmental, Inc. (herein referred to as Shaw), under the
Environmental Remedial Action Contract with the U.S. Department of Navy (Navy),
Base Realignment and Closure, and followed the conclusions of the Engineering Evaluation/Cost
Analysis (EE/CA) completed in 2001. The main objective of the removal action was to reduce
the total concentrations of the chlorinated volatile organic compounds (VOC) in the groundwater
to below 10,000 micrograms per liter (ug/L), to the extent technically and economically
practicable.

Results of historical investigations at Plume 4-2 suggested the potential presence of DNAPL in
the soil and groundwater due to the detection of chlorinated VOCs at levels above 10,000 pg/L.
The chlorinated VOCs of concern were 1,1-dichloroethane, 1,1-dichloroethene,
1,2-dichloroethane,  cis-1,2-dichloroethene,  trans-1,2-dichloroethene, tetrachloroethene,
1,1,1-trichloroethane, 1,1,2-trichloroethane, trichloroethene, and vinyl chloride. For the purpose
of this removal action, these VOCs were also referred to as the screening analytes (SA). The
supplemental design data investigation conducted between 2001 and 2002 at the site indicated
that part of the groundwater plume was beneath the painting room and the plating shop of
Building 360, a former aircraft maintenance facility where solvents and miscellaneous chemicals
had been used, stored, and generated as waste. The estimated areal extent of the treatment plume
was 34,400 square feet, and the maximum treatment depth was approximately 40 feet
below ground surface (bgs).

The EE/CA specified a removal action involving use of in-situ electric resistance heating to
remove the VOC mass in the subsurface. Thermal Remediation Services (TRS), a technology
vendor subcontracted by Shaw, designed, installed, and operated the in-situ treatment system at
Plume 4-2. The treatment system consisted of above-ground and below-grade process
components, including 91 electrodes with integral vapor recovery wells, 14 temperature
monitoring points co-located with vapor piezometers, a 2000-kilowatt power supply and control
unit, and a fleet of vapor and liquid handling and treatment equipment. System installation,
begun in late May 2006, was completed in October 2006, followed by system startup testing and
routine operation. Treatment operation proceeded until early July 2007 when the system was
shut down at the request of Navy.

During system installation, liquid containing elevated levels of chromium and other metals was
encountered in two floor structures (also referred to as vats or trenches) inside the former plating
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shop of Building 360. The liquid, present at several electrode installation locations, was pumped
out for offsite disposal. Due to the unexpected presence of the chromium-laden liquid within the
DNAPL treatment area, additional system design investigation to assess the effect from in-situ
electrical resistance heating treatment on the chromium, in particular hexavalent chromium, was
initiated.

The investigation involved installing two additional groundwater monitoring wells and collecting
soil and groundwater samples in and around the plating shop for metals and other analyses
before treatment began. Results of soil and groundwater sampling indicated that the source of
chromium and hexavalent chromium was mostly confined within the plating shop. As such,
additional groundwater samples were taken during and after treatment to monitor for changes in
the metal concentrations that could be attributed to the result of the in-situ treatment by electrical
resistance heating.

In addition to baseline sampling, treatment progress sampling was conducted periodically at the
groundwater monitoring wells, with select well sampling performed the week following the
shutdown of the system. In September 2007, one round of groundwater well sampling was
conducted to determine the post-treatment concentrations of the chlorinated VOCs.

A total of 5,391,216 kilowatt-hours of energy was input to the ground within the treatment area
upon shutdown of the system in July. Based on the results of the post-treatment sampling in
September, all except one of the 19 monitoring wells showed SA concentrations below
10,000 pg/L. Excluding the one well above 10,000 pg/L, the reduction of SA concentrations
between baseline and post-treatment ranged from about 39% to almost 100%, with a median
value of 99.5%. The low percent reduction occurred in the west end of the treatment plume at a
monitoring well screened between 32 and 37 feet bgs outside Building 360. The yield of a
SA concentration of nearly 7,600 pg/L at that well was the cause of the relatively small reduction
in that location. The source of the elevated SA concentration is not readily known. Based on the
difference in the SA concentrations between baseline and post-treatment, the amount of
chlorinated VOCs removed from the plume was estimated at more than 2,000 pounds.
Approximately 200 pounds of the VOCs were recovered in the vapor recovery system installed
and operated by TRS.

The one well with a post-treatment concentration of 12,000 pg/L measured in September 2007 is
located inside Building 360, near the southeastern corner of the treatment plume and screened
between 26 and 31 feet bgs. Sampling results collected from the baseline through the progress
monitoring events during treatment did not show a concentration above 2,500 pg/L.
Groundwater temperature at that depth had maintained consistently above 100°C for the latter
five months of the treatment period. All of the other well sampling locations that achieved and
sustained this elevated temperature yielded total SA concentrations far below 10,000 pg/L. The
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well was sampled again for SA in October 2007, along with several other wells selected for
sampling for metals analysis following in-situ heat treatment of the groundwater. The
SA concentration was reported at 4,700 pg/L, still above the baseline concentration of
2,500 pg/L but well below the removal action goal of 10,000 pg/L.

Reduction of total and hexavalent chromium concentrations in the groundwater during treatment
was noted in several monitoring wells within and outside the plating shop. Although the
chromium concentrations showed decreases, arsenic and barium concentrations in some wells
showed increases within the first few months of the treatment period. Concentrations of these
two metal species remain elevated during the post-treatment sampling conducted in
October 2007. However, such increases are expected to be temporal due to the presence of a
reducing condition of the groundwater as a result of the in-situ thermal treatment. When the
groundwater returns to the anoxic condition, the concentrations of the two metal species should
gradually decrease to pre-treatment levels.

In conclusion, the removal action objective at Plume 4-2 was achieved. After eight months of
continuous heating, the total SA concentration in the groundwater in the first water bearing zone
was reduced to below 10,000 pg/L, with a mean concentration of approximately 1,600 pg/L.
The bulk of the VOC mass was removed to the extent technically and economically practicable.
There appears to be no mobilization of chromium and hexavalent chromium during and
following treatment of the soil and groundwater.
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1.0 Introduction

This Removal Action Completion Report, prepared by Shaw Environmental, Inc. (herein referred
to as Shaw), summarizes the removal action conducted at Plume 4-2 (Building 360) of the
Installation Restoration (IR) Site 4. IR Site 4 is located within the former Alameda Naval Air
Station (currently known as Alameda Point) in California. Removal activities were executed for
the U.S. Department of the Navy (Navy), Base Realignment and Closure, under the
Environmental Remedial Action Contract N62474-98-D-2076, Contract Task Order 0133 and
Modification Number 1. This report addresses the following main topics:

» Site description and project background

¢ Removal action objectives and approach

» Field implementation of the removal activities

e Removal action effectiveness assessment

¢ Post-removal action site conditions and recommendations

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

1.1 Site Description

Plume 4-2 resides in the western portion of IR Site 4 and encompasses an area of approximately
34,400 square feet (sf) on the west to southwest end of Building 360. Figure 1, “Site Location
Map,” shows the locations of both IR Site 4 and Plume 4-2. The building, currently unoccupied,
housed specialized production shops for repair and testing of jet-turbine and piston engines.
These included a paint shop, a parts-cleaning shop, a plating shop, and machine shops. Industrial
wastewater generated in Building 360 was treated at the wastewater treatment facility formerly
located north of Building 163, which is approximately 50 feet west of Building 360, as shown in
Figure 2, “Plume 4-2 (Building 360) Site Layout.” Aircraft engine repair operations began at the
site in 1954 (RI/FS Work Plan, NAS Alameda, Alameda, California [Canonie Environmental
Services, 1990]). Plating operations discontinued and the plating shop was dismantled and
removed in 1991. The machine shops, stripping and painting shops, and parts-assembly areas
within Building 360 were active until 1996.

The former plating shop operations included paint stripping by blasting; chrome, silver, and
nickel stripping; etching; and chrome, silver, nickel, and copper plating. The cleaning and
blasting processes used baths of phenol-based cleaners, alkaline-type cleaners, rust removers,
descaling compounds, and caustics. Chemical mixtures used in the cleaning process historically
included a mixture containing 55 percent (%) tetrachloroethylene also known as perchloroethene
(PCE). Several other mixtures containing dichlorobenzene, methylene chloride, toluene, and
30 to 70% solutions of sodium hydroxide were also used. Leaks of these chemicals were
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believed to have contributed to the subsurface contamination found across the IR Site 4 area
based on historical investigation findings (IT Corporation, 2002a).

Plume 4-2 was identified from a focused groundwater investigation previously conducted at
IR Site 4 (Tetra Tech EM, Inc. [TtEMI] and Einarson, Fowler, and Watson, 1998). The
groundwater plume was located beneath the former painting and plating shops on the west side
of Building 360 (see Figure 2). Based on the detected groundwater concentration of
1,1-dichloroethene (DCE), the investigation results suggested a potential presence of
dense non-aqueous phase liquid (DNAPL) contamination at the site.

1.2  Geology and Hydrogeology

Stratigraphy beneath IR Site 4 consists of four geologic units: the Lower San Antonio Formation,
the Upper San Antonio Unit, the Merritt Sand Formation, and artificial fill
(Draft CLEAN II-Operable Unit-2 Remedial Investigation Report [TtEMI, 1999]). The
Lower San Antonio Formation, also called the Yerba Buena Mud, extends from 90 feet to
between 150 and 175 feet below ground surface (bgs) and is composed of predominantly clay.
Above the Lower San Antonio Unit is the Upper San Antonio Formation, which is composed of
dark green-gray sand with sandy clay and silty clay. This formation extends from 70 to
90 feet bgs. Overlying the San Antonio Formation is the Merritt Sand Formation and it extends
from roughly 10 to 70 feet bgs. It is composed of an orange-brown, fine-grained, silty sand and
a fine-grained clayey sand. The top of the Merritt Sand is a dense, well-consolidated clayey sand
between 1 and 5 feet thick and has a low hydraulic conductivity. Additionally, a zone divides
the Merritt Sand into an upper eolian (i.e., dune sand) and a lower alluvial section. The eolian
section of the Merritt Sand represents sediment deposition by airborne processes, and the alluvial
section of the Merritt Sand represents sediment deposition by fluvial or water processes. The
contact zone between the eolian sand and alluvial sand sections ranges from 5 to 15 feet thick,
consisting of a dense to well-consolidated clayey sand. This clayey sand has a low hydraulic
conductivity.

Overlying the Merritt Sand Formation is the artificial fill that extends from the surface down to
roughly 10 feet bgs. The artificial fill consists of a light to dark brown, fine-grained, silty sand
with trace amounts of gravel and brick fragments. The fill is composed of dredge spoils from the
San Francisco Bay and the Oakland Inner Harbor.

Groundwater at IR Site 4 is encountered between 2 and 8 feet bgs within the artificial fill, with
the average depth around 5 to 7 feet bgs at Plume 4-2. Unlike areas to the west, there is no
intervening layer of Bay Sediment between the artificial fill and Merritt Sand beneath the site;
therefore, the first water-bearing zone (FWBZ) present elsewhere in Alameda Point behaves as a
single hydrogeologic unit at the site. The water-bearing zone is composed of artificial fill,
Merritt Sand, and Upper San Antonio Unit. Beneath this interval, the Lower San Antonio
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Formation (Yerba Buena Mud) forms a regionally continuous aquitard that inhibits water
migration from the water-bearing zone to underlying formations.

The groundwater flow directions are affected by local recharge from precipitation, seasonal
variation in groundwater elevations, and tidal influences. For Alameda Point, the groundwater
has been found to generally flow from the east and northeast inland areas to the west and
southwest. Within IR Site 4 and Plume 4-2, groundwater is affected locally by industrial
building storm drains and underground utility trenches. Water levels in the surrounding area of
industrial buildings suggest localized groundwater mounds and sinks. Based on a tidal study
conducted in nearby wells, there is no tidal fluctuation expected at the site (Tidal Influence Study
Letter Report [PRC Environmental Management, Inc., 1997]). Total dissolved solids
concentration in the shallow groundwater has been measured at approximately 5,000 milligram
per liter (mg/L) (Determination of the Beneficial Uses of Groundwater at Alameda Point,
Alameda, California [TtEMI, 2000]).

1.3  Project Background

Because of the previous investigation findings, a removal action to address the potential DNAPL
was initiated for Plume 4-2 (TtEMI, 2001). Between 2001 and 2002, a design data investigation
(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 (IT Corporation, 2002b).
Results of the investigation were discussed further in Section 2.0.

In 2004, Shaw subcontracted the field implementation of the removal action at Plume 4-2 to
Thermal Remediation Services (TRS), a small business firm with the experience and expertise to
perform the technology utilized for the removal action. The selection of TRS was also due to a
request by the Navy to allow simultaneous implementation of similar removal actions at this site
and at Building 5 (Plumes 5-1 and 5-3). Building 5 is another IR site with potential DNAPL in
the subsurface. To ensure consistency in the execution and administration of Plume 4-2 under
the Navy Remedial Action Contract, Shaw provided oversight of TRS performance, including
compliance monitoring, and project communication and coordination with the Navy.
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20 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

As previously stated, DNAPL at Plume 4-2 was suspected based on the 1,1-DCE concentration
in the groundwater. The location identified in the Engineering Evaluation/Cost Analysis
(EE/CA) for DNAPL removal covered an area of approximately 120 feet in diameter
(or 11,000 sf) and a maximum depth of 30 feet (TtEMI, 2001). The removal action boundary
was established based on a concentration contour of 10,000 micrograms per liter (ug/L).

The results from the system DDI completed in 2002 revealed a much larger area required for the
full-scale removal action than has been estimated in the EE/CA. Based on the later findings, the
treatment area was nearly 35,000 sf and the maximum depth increased to 40 feet
(IT Corporation, 2002b). The treatment boundary extended further east and west of the removal
action plume originally established in the EE/CA. Figure 3, “Plume 4-2 (Building 360) Removal
Action Area,” shows the removal action plume described in the EE/CA, compared to the removal
action plume area defined in the DDI.

2.2  Removal Action Objective

Historical investigation results identified 10 chlorinated volatile organic compounds (VOCs) in
groundwater as the screening analytes (SAs) for monitoring of the removal action at Plume 4-2.
These SAs were 1,1,1-trichloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 1,1-DCE,
1,2-dichloroethane, cis-1,2-DCE, trans-1,2-DCE, PCE, trichloroethene, and vinyl chloride, with
1,1-DCE being the predominant species historically detected. According to the EE/CA, the
primary objective of the removal action was to reduce the total SA concentrations in the
groundwater to below 10,000 ng/L, to the extent technically and economically practicable. The
EE/CA also identified electric heating of the soil and groundwater in the plume area as the
recommended removal action alternative for Plume 4-2 (TtEMI, 2001).

2.3  Treatment Approach and System Layout

Based on the treatment area and depth, established after the DDI in 2002, TRS divided the plume
into five regions, varied by areas and depths. The maximum treatment depth ranged from
approximately 18 to 44 feet across the plume.
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The treatment system involved the use of energized electrodes to generate heat resistively to
accelerate removal of the VOCs from the subsurface. Electricity to the electrodes was supplied
from a power supply and control unit and several field step-down transformers. The electrodes
were placed in a 20-foot triangular grid across the plume. The grid layout and the five treatment
regions are shown on Figure 4, “Plume 4-2 Treatment System Grid and Equipment Layout.”

The treatment system also included a vapor recovery and treatment train and a liquid treatment
train. Vapor captured from the subsurface was treated with vapor-phase granular activated
carbon (GAC) prior to its discharge to the atmosphere. Condensed vapor and vapor-entrained
liquid were treated with liquid-phase GAC prior to the discharge to the publicly-owned treatment
works (POTW). A process schematic of the treatment system is presented in TRS’ system
documentation included in Appendix A.
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3.0 Implementation of Removal Activities

Implementation of the removal action began with site preparation followed by system
installation.  Construction of the treatment system began in June 2006 and ended in
October 2006. 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

Prior to drilling for installing electrodes and other subsurface components, 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.

Because a large portion of the treatment plume was beneath Building 360, which was
constructed with a raised concrete floor including subfloor utility corridors, a survey of the
existing utilities and other structures below the building floor was also performed. Approximate
locations of the utilities and miscellancous structures that were potential obstructions were
marked on a facility layout map for use by TRS prior to borehole drilling. A copy of the
building obstructions survey map is included in Appendix B.

In addition to the utility survey, asbestos pipe removal was performed at several locations to
provide unrestricted access to electrode installation. Removed asbestos waste was contained and
disposed of to offsite landfills (see Section 3.3 for further details). Concrete coring was also
performed to allow access to the native soil below. Borehole clearance to the first 5 feet bgs was
then performed by hand augering and/or air knifing before drilling proceeded. Borehole
locations that encountered with subsurface obstructions within the top 5 feet 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.

One electrode location outside Building 360 encountered ground refusal in and around the area
during borehole clearance. This location was near the western boundary of the plume. It
appeared to be a concrete slab (or similar structure) of several feet thick extending from the
ground surface down and over a rather large surface area. Because electrode distance relative to
one another had to be kept at some minimum distance (designed spacing was about 20 to
21 feet), there was no alternate location for that electrode. As such, the electrode, which was at
grid point C5, was not installed (see Figure 4).
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3.2  Treatment System Installation

System installation included constructing electrodes, vapor piezometers (VPs), temperature
monitoring points (TMPs), groundwater monitoring wells, a vapor handling and treatment unit,
and a liquid handling and treatment unit. All process equipment and piping were installed
aboveground, within a fenced compound built outside of the groundwater plume treatment area
(also referred to as the “hot zone™). Access to the “hot zone” was restricted by an alarm system
that would sound a siren should the access security be breached. The general arrangement of the
process equipment is shown in Figure 4. Installation of these components is described in detail
below.

3.21 Electrodes

TRS installed 91 electrodes at depths of up to 45 feet bgs within the removal action plume. Each
electrode, constructed of 3-inch diameter steel pipe with a slotted screen section in the upper
portion, was installed within a 12-inch diameter borehole using a hollow-stem auger drill rig.
The annular space around the steel casing at each electrode borehole was backfilled with steel
shot pellets and graphite. The steel shot, consisting of zero-valent iron, was mixed with graphite
and tremied into the annulus space. Approximately 94,725 pounds of steel shot and
5,550 pounds of graphite were used for the 91 electrodes. The average usage of the steel
shot/graphite mix at each electrode was approximately 75 pounds per foot. A low-profile drill
rig was used for the electrodes installed inside the building.

The slotted portion of the electrode was used for capture of vapor released from the groundwater
during heating. Appendix A contains diagrams showing construction details of the electrodes
installed at Plume 4-2. The installation depths of the electrodes, as well as the number within
each of the five treatment regions are also summarized in Appendix A. As previously stated, one
electrode at C5 location was not installed due to ground refusal.

322 Vapor Piezometers and Temperature Monitoring Points

Fourteen VPs and TMPs were installed across the treatment area using the hollow-stem auger
drill rig and/or a Geoprobe® direct-push rig. Each pair of VP and TMP was co-located in the
same borehole. The VPs, constructed of Y-inch Teflon® tubing, were installed to about
3 feet bgs, while the TMPs, constructed of %-inch chlorinated polychlorinated vinyl chloride
piping, were installed at depths corresponding to the electrodes within the same treatment
regions. In each TMP, type T thermocouples were placed every 5 feet from the ground surface
to the bottom of the monitoring point. Construction details of the VPs and TMPs are presented
in Appendix A.
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323 Groundwater Monitoring Wells

Seventeen groundwater monitoring wells were initially installed for monitoring of the treatment
performance at the site. These wells, identified as MW4-2-1 through MW4-2-17, were installed
to depths varying from 10 to 40 feet bgs, and were placed across the plume based on the 2002
DDI results. The wells were constructed of 2-inch diameter, stainless steel casing with 5 feet of
0.02-inch slotted screen, and were screened at intervals that corresponded to the depths where
elevated VOC concentrations were found in the DDI. The wells were installed using a
hollow-stem auger and/or a Geoprobe® direct-push rig. About 48 hours after installation, each
monitoring well was developed in accordance with Shaw standard operating procedures for well
development.

In August 2006, two more monitoring wells were installed in and around the plume. These wells
were screened from 5 to 10 feet bgs and were used to help monitor and evaluate potential
impacts on metals mobility from the treatment operation. Further details about these wells are
discussed later in Section 5.0. A summary of well construction details and diagrams are
presented in Appendix C.

3.24 Hot Vapor Conveyance Piping

Schedule 80 chlorinated polychlorinated vinyl chloride piping of size up to 10-inch diameter was
used to convey hot vapor from the electrodes to the vapor extraction and treatment train. Piping
from the electrodes was manifolded into one main line connecting to the vapor-condensing unit.
Flow, temperature, and vacuum measuring ports, as well as the influent vapor sampling port
were installed on the main conveyance pipeline. Data collected from these ports helped monitor
the performance of the treatment system operation.

3.25 Vapor Extraction and Treatment Train

The vapor extraction and treatment train was made up of a vapor condenser, liquid-vapor
separator vessels, six vapor phase GAC vessels, and a positive-displacement blower. Hot vapor
captured from the treatment area passed through the vapor condenser for cooling before entering
the separator, in which non-condensing vapor was separated from condensing liquid. The cooled
vapor then continued through the vapor phase GAC vessels for treatment. The condensed liquid
was pumped to the liquid handling and treatment train.

The vapor phase GAC vessels, each containing 1,000 pounds of carbon, removed the VOCs in
the vapor stream to comply with the air emissions control requirements (primarily Regulation 8,
Rule 47, Sections 301 and 302) established by the Bay Area Air Quality Management District
(BAAQMD). These requirements were typical to soil vapor extraction (SVE) operations.
Following treatment, the vapor stream was sent through the blower and discharged into the
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atmosphere via a 20-foot tall stack. Except for the vapor phase GAC vessels and the blower, the
other process equipment was installed within a secondary containment area.

3.26 Liquid Handling and Treatment Train

The liquid handling and treatment train consisted of a water-holding tank, liquid transfer pumps,
cartridge filters, and liquid phase GAC vessels. Initially, 55-gallon carbon drums were used to
treat the liquid consisting of mostly condensate. However, during system startup, it was
determined that the carbon drums did not meet the pressure requirements. As such, TRS
replaced the carbon drums with the pressure vessels that could withstand higher pressure
(approximately 30 pounds per square inches) encountered with the liquid treatment system.

Condensate, formed after the vapor condenser, was pumped through the cartridge filters and the
GAC vessels before being discharged to the POTW. The filtering system went through several
modifications while in operation due to excessive sediment buildup within the system. TRS
attributed the buildup to (1) significant groundwater and sediment entrainment from some areas
within the plume, such as in the northwestern corner of the plume outside Building 360, and (2)
biological growth inside the filtration units.

Treated liquid was discharged into the sanitary sewer via a manhole under the base-wide permit
with the East Bay Municipal Utilities District (EBMUD). The discharge location is shown in
Figure 4. Initially, the discharge was conveyed via a one-inch diameter line. Because of the
groundwater and sediment issues with the treatment unit, one more discharge line was added to
facilitate flow through the liquid treatment train. Flow measurements were recorded on both
discharge lines to provide the total flow readings for EBMUD permit compliance.

To comply with discharge permit requirements, a holding tank with double containment was
used to temporarily contain the treated condensate and groundwater during the system startup
and testing period. As the treatment operation progressed, the tank was incorporated as part of
the system components. Rainwater collected into the secondary containment and filter rinsate
were pumped into the holding tank. From the holding tank, the water was then pumped through
the liquid-phase GAC for treatment along with the condensate and groundwater before discharge
to the sanitary sewer. A high-level sensor was installed inside the tank to shut off any running
feed pump in the event of a high water level in the tank.

3.27 Power Supply and Connection

Power to the treatment system was fed from an existing transformer on the north end of
Building 360. Three power poles were installed to bring the power cable from the transformer to
the 2,000-kilowatt (kW) power control unit (PCU) furnished by TRS. Figure 4 shows the power
drop location by the PCU within the treatment compound. From the PCU, electrical cables were
run to four separate, field step-down transformers that supplied lower voltage power to the
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electrodes. The PCU also supplied power to the electrical process equipment, such as the blower
and the pumps.

3.28 Pre-Operational System Inspections and Testing

Pre-operational activities included leak testing of conveyance piping, functionality and safety
testing of system components and control devices, and baseline groundwater sampling. System
testing began on September 25, 2006 and continued with completion on October 19, 2006.
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
¢ Individual system component leak and function tests

o Equipment control interlocking test

e Vacuum influence test

e Voltage safety test

o Startup tests for energy application evaluation

Based on the startup test results, TRS determined that the system would be operating at
approximately 150 to 300 volts. TRS also assessed that the vapor recovery system would exert
sufficient vacuum influence within the vadose zone over the plume area based on their vacuum
influence test results. The pre-operational test and inspection results were transmitted to the
Navy for information on October 23, 2006 and are included herein in Appendix D.

3.3  Construction and Investigation-Derived Waste Handling

Waste generated from system installation and associated construction activities consisted of
primarily asbestos-containing waste, drill cuttings, well development water, and the chromium-
laden liquid encountered within two-below grade trenches inside Building 360. Copies of the
waste manifests are provided in Appendix E.

Asbestos-containing waste was generated from the removal of utilities inside Building 360 prior
to drilling for electrode installation. @ Approximately 3 cubic yards of non-friable
asbestos-containing waste material were disposed of at Altamont Landfill in Livermore,
California. Four cubic yards of friable asbestos-containing waste material were disposed of at
Norcal Waste Systems Hay Road Landfill in Vacaville, California.

Drill cuttings were placed in soil bins. Following profiling, the cuttings were disposed of as
nonhazardous waste to Altamont Landfill facility, except for two bins of soil containing elevated
levels of chromium generated from the field treatment impact assessment activities. The impact
assessment effort, described in detail later, was executed after the finding of chromium-laden
liquid in the plating shop. The soil from the two bins was disposed of at Chemical Waste
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Management, a Class I treatment, storage, and disposal (TSD) facility in Kettleman City,
California. The liquid containing elevated levels of chromium was disposed of at the
Chemical Waste Management TSD facility in Kettleman City.

The well development water was discharged into the sanitary sewer after profiling analytical
results showed that the water quality met the EBMUD permit requirements. The request for
discharge was approved by EBMUD on November 2, 2006 (EBMUD, 2006). The discharge was
implemented immediately thereafter.

34  Additional System Design Investigation

On June 7, 2007, colored liquid was found in two below-grade trenches (also referred to as vats)
inside the former plating shop of Building 360 while preparation of drilling for electrode
installation was being conducted by TRS. Further visual inspections suggested the liquid contain
chromium because of its greenish to yellowish color. Samples were immediately collected from
two electrode locations and submitted for metals analysis. Analytical results confirmed the
presence of chromium, including hexavalent chromium (Cr6+), and other metals. Approximately
1,000 gallons of the colored liquid were later pumped from the two trenches into a
double-contained Baker tank for subsequent disposal.

Because of the finding of chromium-containing liquid in the trenches, there became a concern
about mobilizing chromium, especially Cr%*, in the underlying groundwater during the electrical
heating. As a result, following the Navy’s technical direction, Shaw proceeded with additional
system design investigation to assess impact on chromium and hexavalent chromium, with a
focus in the area of the plating shop.

The additional investigation conducted in the month of August 2006 involved collecting soil and
groundwater samples from a number of the electrode installation boreholes and installing two
additional groundwater monitoring wells. Soil samples were taken directly from the open
boreholes from surface to 5 feet bgs using a Geoprobe® direct-push rig. Groundwater samples
were collected from the boreholes using a Hydropunch® direct-push sampler. Samples were
submitted for metals, cyanide, and VOC analyses; results for soil and groundwater are
summarized in Tables 1, “Summary of Additional System Design Investigation Soil Sample
Results,” and 2, “Summary of Additional System Design Investigation Groundwater Sample
Results,” respectively. Complete analytical data packages are provided in Appendix F. Figure 5,
“Hexavalent Chromium in Soil, 5 feet bgs,” and Figure 6, “Total Chromium in Soil, 5 feet bgs,”
show the distribution of hexavalent and total chromium concentrations in soil, respectively.

The two groundwater monitoring wells were installed on the north and south perimeters of the
plume inside the building. The wells were labeled as MW4-2-18 and MW4-2-19, respectively
(see Figure 4). The monitoring wells had the same construction details as the other 17 wells,
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except that the two wells were screened from 5 to 10 feet bgs. Following development, the wells
were sampled, along with MW360-2 located outside of the plume, south of Building 360.
Samples were submitted for metals analyses only. Figure 7, “Chromium Isoconcentrations in
Groundwater,” shows the chromium and hexavalent chromium concentrations in groundwater
prior to DNAPL removal.

3.5  Baseline and Progress Performance Sampling

The baseline groundwater sampling was performed after completion of the initial phase of the
treatment impact assessment in August. All 17 groundwater monitoring wells were sampled for
VOC analysis. In addition to the baseline sampling event, groundwater sampling was performed
periodically during the treatment period to monitor the treatment performance at the site.
Samples were collected initially from the 17 monitoring wells installed for the removal action.
Near the end of the treatment period in May 2007, the two wells installed as part of the
additional investigation effort were also sampled. The primary intent of adding these two wells
to the monitoring network was to supplement the monitoring results for the shallower depths
(i.e., 5 to 15 feet bgs) around the plating shop and, by doing so, to allow more complete
evaluation of DNAPL removal progress at the site.

In each sampling event, groundwater was pumped through a dedicated cooling coil at each well
using a low flow peristaltic pump before 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 [ORP], dissolved oxygen [DO],
turbidity, and specific conductance) were stabilized, samples were collected into 40-milliliter
(mL) vials and submitted for VOC analysis.

Since TRS required the use of groundwater sample results to assist with system adjustment and
optimization, sampling was conducted generally monthly between December 2006 and
May 2007. One round of sampling was conducted in July 2007 after the shutdown of the system
to verify the anticipated drop in the VOC concentrations at some of the “hot” wells. Table 3,
“Summary of Groundwater SA Concentrations from Baseline through Post-Treatment,”
summarizes the groundwater SA concentrations beginning from the baseline sampling event.
Complete laboratory analytical data packages are provided in Appendix G. Groundwater
concentration distributions from baseline through the progress sampling are presented in
Figure 8, “Plume 4-2 Baseline and Progress Treatment Sampling Results.”
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3.6  Discharge and Emissions Monitoring

A part of the routine treatment system operation involved monitoring of the air emissions and
treated 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. Air emissions from the treatment system were monitored using a field instrument,
supplemented with results from influent vapor sampling. The vapor samples were collected in
general on a monthly basis and submitted for U.S. Environmental Protection Agency TO-15
analysis.

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 by
vinyl chloride. The additional sampling was requested by BAAQMD prior to commencement of
the treatment operation (Notification of Proposed Six Phase Heating/Vapor Extraction at
Alameda Point — Bldg. 360, IR Site 4, Plume 4-2 [BAAQMD, 2006]). All vapor samples were
collected using SUMMA canisters. Sample results not only did not show detection of vinyl
chloride in the effluent but also indicated low mass emissions of the five regulated VOCs in the
recovered vapor stream. 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 H.

Field measurements of the vapor concentration were collected at the inlet, midpoint, and outlet of
the vapor phase GAC treatment train using a photoionization detector (PID) with a
11.7 electro-volt lamp. Monitoring was generally conducted once daily during the manned
operation of the treatment system. Since the predominant VOC species in the vapor stream was
1,1-DCE, the PID measurements of total VOCs generally corresponded relatively well to the
laboratory results.

Discharge to the POTW was also monitored through sampling of the treated effluent from the
condensate treatment train. Monitoring was performed in accordance with the basewide
discharge permit (Number 5024981 2) issued by EBMUD in September 2006. After results of a
startup sample verified that the effluent met the discharge criteria, sampling of the effluent was
performed on a monthly basis from November 2006 through July 2007. Sample results and flow
data were also 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 system operation at the site.
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3.7  System Optimization

During treatment operation, adjustments were made to optimize the system performance to focus
mostly on subsurface energy distribution and VOC concentration reduction within the plume.
Groundwater temperatures were one of the key operation parameters used in combination with
well sampling results to help with decisions on system adjustment and optimization. It has been
from past experiences that a substantial reduction in the VOC concentration is achievable when
the groundwater temperature reaches the boiling point.

The general optimization approach was as follows: once the well sampling results indicated that
the VOC concentrations were below the removal action goal of 10,000 pg/L and the
temperatures at those wells were maintained for a week or so, power supply was then
redistributed to increase energy supply to some other areas that had shown cooler subsurface
temperatures and limited VOC concentration reduction. In few occasions, some electrodes
around the wells that had met the removal action goal were also temporarily turned off to
facilitate power redistribution to the cooler areas. For instance, on March 22, 2007, TRS shut
down 22 electrodes around MW4-2-1, MW4-2-4, MW4-2-6, and MW4-2-15 after the
March sampling results indicated that the VOC concentrations at these wells dropped below
10,000 pug/L and the temperatures ranged from 94°C to 116°C. This allowed for increased
energy input in other needed areas, especially inside Building 360 where some monitoring wells
had shown relatively small reduction in the VOC concentrations. These electrodes were later
brought back to service after receipt of a request from the Navy to continue treatment of the
entire plume in late March to further reduce the VOC concentrations in the groundwater.

When power redistribution under the existing power supply configuration was not enough to
enhance the treatment performance in certain areas of the plume, additional power cables were
installed to facilitate power delivery to those areas. In early June 2007, TRS installed additional
electrical cables to channel power from the PCU directly to several electrodes in the area around
MW4-2-19, successfully bringing the VOC concentration in the area from 34,000 pg/L recorded
in May 2007 to below the initial removal action goal. The July 2007 sample results showed that
the total VOC concentration at MW4-2-19 dropped to about 1,400 pg/L, well below the
treatment goal of 10,000 pg/L.

3.8  Termination of Treatment

Groundwater treatment continued at Plume 4-2 until a treatment asymptote was reached. The
treatment asymptote was determined based on the following operation and performance
parameters:

e Well VOC concentrations were below 10,000 pg/L and showed a general trend of
reaching asymptotic levels
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e Vapor VOC mass captured in the vapor recovery system approached an asymptote

o The average groundwater temperature across the plume was maintained near or above
the water boiling points

As of May 2007, the average groundwater temperature reached to 95°C, with a one-degree
gradual rise over a two- to three-week period. Sampling results from late May showed that
almost all well concentrations had reached below 10,000 pg/L and simultaneously approached
asymptotic levels. The vapor VOC mass recovery rate had also not shown substantially changed
throughout the period. Further discussions of the treatment performance are provided in
Section 4.0. Based on these observations, by early July 2007, the system was shut down and
treatment operations ceased.

3.9  Post-Treatment Sampling

Another round of sampling post-system shutdown was performed in September 2007 to
determine the post-treatment levels of the chlorinated VOCs in the treatment plume. Sample
results are also included in Table 3. In October 2007, groundwater samples were collected from
select wells for metal analyses to determine effects, if any, on mobility of metals (primarily
hexavalent chromium) post-treatment of the groundwater. The sample from MW4-2-17 was also
analyzed for VOCs. The decision to sample the monitoring well again for VOCs was a result of
the finding from the September sampling event.
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40 Removal Action Effectiveness Assessment

This section discusses the effectiveness of the treatment system based on its effects on SA
concentrations and mass removal and cost. The treatment effectiveness, including effects on
chromium mobility during treatment, is also discussed.

41  Effects on Screening Analyte Concentrations and Mass Removal

This section presents the effects of the treatment system on the groundwater SA concentrations
as well as any impacts on the mobility of chromium, with specifics on achievement of the
treatment goal of 10,000 pg/L for the SAs. The changes in the SA concentrations in the
groundwater were also used to estimate mass removal attributed to the in-situ treatment.

41.1 Changes in Screening Analyte Concentrations

Based on the groundwater sampling results, the SA concentrations in the groundwater dropped
below 10,000 pg/L by July. The average reduction of SA concentrations across the treatment
area varied from 55% to nearly 100%. Table 4, “Groundwater VOC Concentration Comparison
between Baseline and Last Progress Sampling,” shows a comparison of the SA concentrations
between baseline and the May/July sampling events. The lowest percentage of reduction was
recorded at MW4-2-17, while all others were near 90% and above. The cause of the low
reduction at MW4-2-17 was not readily known since the groundwater temperature near the
monitored interval of the well was over 100 degrees Celsius (°C) (based on the adjacent
TMP Q13), a temperature at which significant reductions in the groundwater concentrations
occurred in all other monitoring wells within the plume.

Figure 9, “Well SA Concentration Changes from Baseline through Treatment,” shows the
changes in the SA concentrations versus temperature at the 17 monitoring wells from baseline
through treatment. As shown in the figures, the SA concentrations at most of the wells generally
decreased to below the treatment goal as temperature rose above 100°C. Some wells also
displayed initial rise in the SA concentrations, followed by a gradual reduction as treatment
continued. The initial rise could likely be due to an increase in the solubility of the SA sorbed
onto the soil into the groundwater caused by heating. As the temperature continued to rise, the
SA began to dissipate via various pathways, including volatilization, resulting in decreases in
their concentrations in the groundwater. Discussions of the SA mass removal pathways are
presented later in the document.

Concentration reduction in the shallower depths between 5 and 15 feet bgs beneath the building
had shown some limitation. As shown in Figure 8, MW4-2-14 in particular showed no apparent
reduction in the total SA concentration between December 2006 and March 2007. The relatively
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low decrease in the SA concentrations in the shallower depths prompted the decision to include
the two monitoring wells, MW4-2-18 and MW4-2-19, into the SA monitoring network. The
primary goal was to help assess the effectiveness of the heat treatment of the shallow
groundwater and provide more complete evaluation of DNAPL removal progress and
performance beneath the building. As the May sampling results showed, the total SA
concentration at MW4-2-19 was found above the removal action goal, prompting another
decision to facilitate energy delivery to that area, as previously discussed in Section 3.7.

The September 2007 post-treatment VOC sampling results showed additional changes of
SA concentrations in the groundwater. This sampling event was conducted two months after
termination of the treatment operation. A comparison of the sampling results between
May/July 2007 and September 2007 is shown in Table 5, “Groundwater Chlorinated
VOC Concentration Comparison between May/July and September 2007.” All except one well
showed a total SA concentration of below 10,000 pg/L. The well with a total SA concentration
of 12,000 pg/L was MW4-2-17, with 1,1-DCE the predominant SA species. On
October 23, 2007, six wells were sampled to determine post-treatment metal levels in the plume.
MW4-2-17 was resampled for only VOC on that day. The new total SA concentration at
MW4-2-17 was measured at approximately 4,700 pg/L, well below the 10,000 pg/L treatment
goal.

Results of a statistical analysis of all September groundwater concentrations also indicate that the
removal action goal of below 10,000 pg/L for the groundwater within the treatment plume was
achieved. Following the U.S. Environmental Protection Agency guidance for the statistical
analysis, the mean SA concentration was estimated at 1,600 pg/L, with a 95% upper confidence
limit of approximately 3,000 pg/L. The statistical evaluation approach and results are provided
in Appendix L.

The groundwater within the treatment plume was mostly in a reducing condition. The DO level
ranged from 0.2 to 2.0 mg/L, with only one well with a DO level at 2.0 mg/L, compared to
11 wells with a DO level at 2.0 mg/L and greater during the baseline sampling. The ORP values
ranged from -280 to 68 millivolts, with most of the values in the negative, versus the positive
values found in most of the baseline samples. Based on these field readings, the groundwater
remained in a mostly anoxic, reducing condition. Table 6, “DO and ORP Data Comparison
between Baseline and Post-Treatment,” shows the DO and ORP values measured in the baseline
and the two post-treatment sampling rounds.

41.2 Effect on Metals During Treatment

This section discusses about the effects of the in-situ groundwater treatment by electric
resistance heating on metals. The metals of concern were originally chromium and hexavalent
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chromium only. However, it was later noted that increases in arsenic and barium concentrations
occurred during and after the treatment. As such, the effects on arsenic and barium are also
discussed in this section.

4.1.21 Effects on Chromium

Results of the impact assessment effort indicated that chromium detected in soil and groundwater
was mostly confined to the area directly beneath the trenches within the plating shop (see
Figures 5 through 7). As such, four groundwater monitoring wells located outside and two
inside the plating shop were selected to monitor for changes in the chromium concentration,
particularly for Cr®*, during the treatment of the groundwater. Any increase in the
concentrations of total chromium and Cr®" would be indicative of (1) potential migration of the
metal species and/or (2) formation of Cr®" in the course of the treatment. Sample results are
presented in Table 7, “Summary of Additional System Design Investigation Groundwater
Sample Results.”

Based on the sampling results, there was no apparent indication of migration of chromium in the
groundwater during the treatment process. Figure 10, “Plume 4-2 Chromium Concentration
Changes in Groundwater During and After In-Situ Treatment,” displays the concentrations of
total chromium and Cr®" within the first few months of the treatment operation and
post-treatment. This finding is expected due to the presence of a reducing condition in the
groundwater during and right after the treatment.

4122 Effects on Arsenic and Barium

Although no apparent mobility issue was noted with chromium, increases in concentrations of
arsenic and barium were observed in several groundwater monitoring wells, including
MW4-2-11 and MW4-2-19. As previously mentioned, these two chemical species were not part
of the metals of concern identified during the additional system design investigation, and were
therefore not specifically monitored for. The highest arsenic concentration was found at
MW4-2-11, where the concentration increased from 3.7 pg/L from baseline to 117 pg/L in
February 2007 (nearly 4 months after heating had begun). The arsenic concentration continued
to rise to 160 pg/L based on the October 2007 sampling results. The highest barium
concentration was found at MW4-2-19, where the concentration increased from 158 pg/L from
baseline to 1,170 pg/L in February 2007. The arsenic concentration at MW4-2-19 also increased
from 2.2 ug/L to 22.8 ug/L between the same timeframe. During the October 2007 sampling
event, arsenic and barium at MW4-2-19 were found at 46.2 pg/L and 1,020 ug/L, respectively.
The concentrations of arsenic and barium remained above the respective base-wide background
levels.
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The concentration rise of these two metal species was probably because of the reducing
condition and rising temperature of the groundwater during the treatment. In the reducing
condition, arsenic becomes more soluble. As shown in Tables 6 and 7, its relatively high
concentrations were generally accompanied with low DO and ORP at those wells. In higher
groundwater temperature, barium salt would become more soluble, resulting in increases in the
groundwater concentrations. Barium sulfate, a barium salt, can also be affected by changes in
reduction-oxidation potential. The reduction of sulfate to sulfide in a reducing condition would
result in an increase in the barium concentration in the groundwater within the plume. However,
these conditions are reversible. The increases in the groundwater concentrations of these two
metal species are, therefore, expected to be temporal and spatially contained when the
groundwater plume returns to the oxic condition with an increase in the ORP.

413 Mass Removal Estimate

The amount of chlorinated VOC mass removed as a result of the treatment is roughly determined
based on the difference in the residual mass estimated within the plume before and after
treatment. The residual mass within the treatment plume is approximated based on (1) the
approximate lateral and vertical extent of the plume, (2) an assumed 30 percent of water-filled
porosity, (3) an assumed 0.1% of organic carbon content (for sandy soil) and an average bulk soil
density of approximately 50 kilograms per cubic foot, and (4) estimated concentrations of the
VOC sorbed onto the soil particles (assumed in equilibrium with the groundwater
concentrations).

The first basis was used to calculate the physical volume of the treatment zone. The second basis
was to determine the groundwater treatment volume which was further divided for the five
regions as previously described. Using the average groundwater concentrations for each
screened interval within each region, the groundwater VOC mass in each screened layer region
was estimated, and the total dissolved phase mass in each region as well as across all five regions
was determined.

The third and fourth bases were used to provide an estimate of the VOC mass in the soil in the
saturated zone. Using the average groundwater concentrations, the equilibrium soil
concentration for each of the VOCs (or SA) was calculated based on the following soil
adsorption equation:

Cs=Kq *C,

Where,

C; = soil concentration of the VOC species
K, = distribution coefficient for the VOC species, also equals to K, * f,c
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K, = soil adsorption coefficient for the VOC species normalized for soil organic carbon
content

f,. = fractional organic carbon content in soil

C, = groundwater concentration of the VOC species in equilibrium with its soil
concentration, C;

With the average soil concentration determined for each screened interval within each region, the
soil VOC mass for the screened layer in each region was estimated from the soil volume and
density, and the total soil mass across the region and the overall treatment area was determined.
Together with the estimated groundwater dissolved phase mass, the overall VOC mass in the
treatment zone was determined. Based on the groundwater sample results obtained between
baseline (August 2006) and post-treatment (September 2007), the total chlorinated VOC mass
removed from within the treatment plume was estimated at 2,800 pounds. A majority of the
mass reduction was from 1,1-DCE.

It is postulated that the VOC mass removal from the subsurface during the in-situ treatment was
through several mechanisms — volatilization, groundwater recovery, hydrolysis, biodegradation,
oxidation-reduction reactions, and other thermally-enhanced chemical reactions. These mass
removal mechanisms are discussed further below.

41.3.1 Volatilization

Since all SAs are volatile compounds and their volatilities are directly proportional to
temperature, the increase in the groundwater temperature during the electric resistance heating
would therefore accelerate the mass transfer of the SAs from the groundwater into the vapor
phase — a physical process referred to as volatilization. Most of the SAs volatilized into the
vapor phase would be captured, as soon as they entered the vadose zone, by a vapor recovery
well mounted locally at the top of each electrode. However, there could be some that might not
have been fully captured if they had strayed outside the vacuum influence of the vapor recovery
wells.

According to the vacuum measurements taken by TRS at the vapor piezometers in the midst of
the treatment, some levels of vapor capture were maintained. However, some of the vacuum
readings were recorded at or slightly below zero. Although the measured values might be
indicative of the steam pressure buildup as heating continued, they might also suggest small to
no vacuum influence at those locations. During the treatment operations, periodic adjustment of
the operating vacuum at some vapor recovery wells was made to reduce entrainment of
groundwater and sediment into those wells. Further discussions of the groundwater entrainment
are presented in Section 4.1.3.2. The reduction of the applied vacuum at the recovery wells
could result in a lack of sufficient vacuum to capture all offgas in the vadose zone within the
treatment area, resulting in an unaccounted loss of some of the VOC mass removed.
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Based on the offgas influent vapor sample results and the vapor extraction flow rates recorded,
the total VOC mass recovered in the vapor stream was estimated at 200 lbs. Figure 11,
“Cumulative VOC Mass Recovery and Temperature Plots versus Hours of Operation During
In-Situ Groundwater Treatment,” presents plots of the cumulative VOC mass captured in the
offgas influent and average groundwater temperature over hours of treatment operation from
October 2006 to July 2007.

4132 Groundwater Recovery

Another mechanism that assisted in the removal of the chlorinated VOCs from the subsurface
was recovery of groundwater via vacuum-enhanced entrainment in vapor wells. Groundwater
entrainment into the vapor recovery wells occurred frequently from portions, if not all, of the
treatment plume area. Besides physical observation, the substantial increases in the
VOC concentrations in the untreated liquid influent stream that had been periodically monitored
further verified the occurrence of groundwater entrainment into the extraction system.

Although entrainment of the groundwater into the vapor recovery system could assist in the
removal of the chlorinated VOCs from the groundwater, this process was not a part of the
intended removal mechanism. The condensate treatment train was designed to handle primarily
a small amount of water condensed from the steam vapor captured by the vapor recovery wells;
the relatively large quantity of groundwater collected via entrainment thus adversely affected the
operation and performance of the condensate management system. As a result, periodic
adjustment of the operating vacuum at the wellheads had to be made as part of the system
optimization effort to minimize groundwater entrainment into the system. Over an eight-month
system operation period, a total of one million gallons of treated condensate/groundwater mix
were processed through the condensate treatment system.

The substantially low VOC concentrations found in the condensate/groundwater stream also
resulted in significantly smaller contaminant mass in the aqueous phase than in vapor phase.
Based on the untreated condensate sampling results, the amount of VOCs captured in the liquid
phase was estimated at 1.4 pounds, as compared to 200 pounds from the recovered vapor.

4133 VOC Mass Removal via Other Pathways

As previously stated, the mass of VOCs in the subsurface could have been depleted via
biological and/or chemical reactions and other physical transport means that occurred more
readily in elevated temperatures. Some of the biological and chemical reactions include
hydrolysis, reductive de-halogenation (abiotic), and biodegradation. Hydrolysis of
1,1,1-trichloroethane into acetic acid and dehydrohalogenation into 1,1-DCE has been
documented (Using the Abiotic Transformation Rate of 1,1,1-Trichloroethane to Estimate the
Date of Discharge [Britton et al, 2006]). Dehalo-elimination is likely the mechanism in which
1,1-DCE might have been partly removed in an abiotic reduction process. One characteristic
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product of such a reaction is acetylene (Transformation of Halogenated Aliphatic Compounds
[Vogel et al, 1987]).

Abiotic reductive dehalogenation of chlorinated VOCs is also expected to occur in groundwater
at sites with presence of ferrous iron and strong reducing conditions. There has been testing at
some sites that resulted in approximately 40 percent of 1,1-DCE loss in sandy soil containing
reduced iron (Abiotic and Biotic Pathways in Chlorinated Solvent Natural Attenuation
[Brown et al, 2006]). As previously mentioned, the steel shot used in the conductive backfill at
each electrode contained zero-valent iron. With the groundwater becoming more reducing as the
treatment progressed, reductive dechlorination of the chlorinated VOCs, such as 1,1-DCE, into
non-chlorinated alkanes and alkenes could likely have occurred.

Although these processes were not specifically monitored for during the treatment, some of the
end or byproducts noted, such as biofouling in the condensate handling and treatment
components, suggested the possible occurrence of such processes in various stages of the
groundwater treatment by electric resistance heating. However, as these processes were not
monitored, VOC mass lost via these processes could not be determined or accounted for.

Besides mass depletion due to reactions, VOC migration outside of the treatment area in
dissolved and/or vapor forms could account for additional loss of the chlorinated VOC mass
from the plume. As previously discussed, some of the chlorinated VOC volatilized from the
groundwater might not have been captured by the vapor recovery wells due to limited vacuum
influence from those wells. This could also occur to the chlorinated VOC species migrated into
the stagnant zone surrounded by the vapor recovery wells on top of the electrodes. In this case,
the VOC would or could be left in the vadose zone soil with the mass not accounted for.

42 Treatment Cost

Treatment costs associated with this removal action included primarily those incurred for
(1) design, construction, and operation of the treatment system by TRS, (2) site preparation,
(3) electricity for supplying system power, (4) additional system design investigation, (5) system
sampling and analysis and performance monitoring, and (6) system operational support by
Shaw field personnel. Excluding management and general administrative costs, the total cost
incurred was approximately $3.5 million. This cost includes the power consumption to provide a
total energy input of 5,391,216 KW hours over an eight-month treatment period. A rough cost
breakdown is presented as follows:

 System design, construction and operation (included electricity) — $3.0 million
o Site preparation (included system dismantling) — $100,000

o Additional System Design Investigation — $ 80,000

 System sampling and analysis and performance monitoring — $ 100,000
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e O&M support — $200,000

Based on the estimated reduction of VOC mass within the treatment plume, the cost for the
removal action at Plume 4-2 was calculated to be around $1,200 per pound of chlorinated VOC
mass removed. The equivalent energy cost was estimated at $0.65 per kilowatt-hour input to the
subsurface.
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5.0 Post-Removal Action Conditions

The bulk mass of the chlorinated VOCs has been removed to below the removal action goal. A
residual amount of the organic contaminant is still present in dissolved phase. Based on the
post-treatment sampling results, the main constituent present is 1,1-DCE. Figure 12, “Plume 4-2
Post-Removal Action SA Concentrations in Groundwater,” shows the post-removal action
groundwater VOC concentrations within the treatment area.

The presence of zero-valent iron in the electrode backfill may continue to provide further
removal of the dissolved phase chlorinated VOCs in the groundwater via reductive
dechlorination. However, the extent of this treatment with the electrode backfill has not been
established. It is not known if the chlorinated VOCs could be further reduced passively to
respective final cleanup goals (such as their respective maximum contaminant levels).
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Table 1
Summary of Additional System Design Investigation Soil Sample Results

Sample Location Alameda K12-0 K12-3 L12-0 L12-3 L12-5 M10-0 M10-3 M10-5 M11-0 M11-3 M12-0 M12-5 N11-0
Sample Depth (feet bgs) Background 0 3 0 3 5 0 3 5 0 3 0 5 0
Date Collected Concentration 8/28/2006 8/15/2006 8/28/2006 8/15/2006 8/15/2006 8/28/2006 8/15/2006 8/15/2006 8/28/2006 8/15/2006 8/28/2006 8/16/2006 8/28/2006
Parameter [ Units Result]Qual ResultjQual ResultjQual Result]Qual ResultfQual ResultjQual ResultfQual ResultjQual ResultfQual ResultfQual ResultjQual Result]Qual ResultjQual
Metals (EPA 6020/7471A)

Antimony mg/kg 27 10.7|U 12|UJ 11]U 10.8]UJ 11.1]UJ 11.1]U 111UJ 11.8]UJ 10.8JU 10.8|U 10.4JU 11.5|U 10.4]J
Arsenic mg/kg 3.1 1.91 1.2{U 1.51]U 1.13|U 142 46 1.28 1.37 1.77|U 1.5 1.22|U 243 1.43|U
Barium mg/kg 47.4 33 30.7 39.1 341 84.9 49.2 15 456 50.2 409 139 88.6 53.1
Beryllium mg/kg 0.6 0.22|J 0.602)U 0.316}J 0.539|U 0.554{U 0.314)J 0.549|U 0.588]U 0.308)J 0.217)J 0.214)J 0.246]J 0.405]J
Cadmium mg/kg 0.42 0.536]U 0.602|Y 0.549|U 0.539]U 0.554|U 2.65 0.549|U 0.588]U 0.542{U 0.538]U 0.521jU 34.6 0.558|U
Chromium mg/kg 33.1 29.1 29.9 21.2 245 217 124 36.4 31.8 349 45.5 73.2 301 1180
Cobalt mg/kg 7.9 461\ 3.34|J 4.21|J 46|J 3.911J 17.7 3.021 3.91)J 6.09 4.99|J 5.04]J 147 713
Copper mg/kg 10.5 7.64 6.93 7.19 5.89 6.13 248 497\ 6.7 8.73 7.13 394 177 13.5
Hexavalent Chromium mg/kg 30 (PRG) 0.6 1.37 0.439|U 1.19 1.9 74 9 5.08 3.08 6.82 8.82 43.1 905
Lead mg/kg 9.9 4.19 1.72 4.27 4.26 3.93 26.6 39 3.14 7.89 5.05 5.76 56.6 10.1
Mercury mg/kg 0.12 0.215]U 0.241jU 0.22|U 0.216]U 0.221]U 0.138J 0.22|U 0.235|U 0.217jU 0.215|U 0.208)U 0.231]U 0.223|U
Molybdenum mg/kg - 5.36]U 6.02{U 5.49|U 5.39|U 5.54|U 5.55|U 5.49|U 5.88]U 5.42|U 5.38|U 5.21|U 577U 5.58]U
Nickel mg/kg 30.1 23.8|J 21.91 2291 20.8J 19.6]J 87.1|J 19.5J 18.5|J 28.6|J 22.71J 413|J 431|J 33.9|J
Selenium mg/kg - 292 1.86 2.65 248 2.44 6.49 1.98 2.77 3.36 2.41 2.91 4.78 3.58
Silver mg/kg 0.58 5.36U 6.02{U 5.49|U 5.39|U 5.54|U 5.55|U 5.49|U 5.88|U 5.42|U 5.38|U 7.87 25.7 7.32
Thallium mg/kg - 1.07|V 1.2|U 1.1JU 1.08|U 1.11|U 1.11|U 1.1JU 1.18|U 1.08]U 1.08|U 1.04JU 1.15]U 1.12)U
Vanadium mg/kg 25.1 19.6 14.5 17 16.4 17.3 241 14 17.7 22.5 18.8 18.3 23 25.3
Zinc mg/kg 29.2 19 12.5 19.1 174 16.7 80 14.8 15.7 24.6 23.2 23.9 52.9 34
General Chemistry

Carbon, Total Organic mg/kg -- NA NA NA 13400 2690 NA 1100] U 1180jU NA NA NA 1150]U NA
Cyanide, Total ma/kg -- NA NA NA 1.08JU 1.11|U NA 11 U 1.18{U NA NA NA NA NA
Volatile Organic Compounds (EPA 5035/8260B)

1,1,1,2-Tetrachloroethane ug/kg - 4.8|U 5.2]U 5.2{U 4.8JU 49U 5.2|U 5|U 5|U 44|U 4.6|U 4.71U 5.1)U 5.1{U
1,1,1-Trichloroethane ug/kg - 2.7]J 5.2]U 5.2{U 48|V 4.9|U 5.2jU 5|U 5|U 44|U 12 4.7{U 220]J 4.6}
1,1,2,2-Tetrachloroethane Hglkg - 4.8|U 5.2|U 5.2{U 4.8|UJ 49|U 5.2)U 5|U 5|U 4.4|U 4.6|UJ 4.7{U 5.1|UJ 51U
1,1,2-Trichloroethane ug/kg - 48]U 5.2|U 521U 48JU 49U 5.2U 5|U 5]U 44U 46|U 4.7\U 49| 511U
1,1-Dichloroethane ug/kg - 48|U 5.2|U 5.2|U 5|J 231 5.2{U 5|U 5|U 4.4|U 1.9J 4.7\U 71 5.1|U
1,1-Dichloroethene Hg/kg - 48|V 5.2|U 5.2|U 4.8|U 4.9|U 52U 5|U 5|U 441U 4.6|U 4.7V 51 5.1|U
1,1-Dichloropropene pg/kg - 4.8|U 5.2|U 5.2|U 4.8JU 49|V 5.2|U 5|U 5]U 44U 46|U 4.7[U 5.1JU 51U
1,2,3-Trichlorobenzene Hglkg - 4.8|U 5.2|U 5.2|U 4.8|UJ 49|U 5.2|U 5iU 5lU 44U 4.6]UJ 4.7|U 5.1jUJ 51U
1,2,3-Trichloropropane ug/kg - 4.8|U 5.2|U 5.2|U 4.8]UJ 4.9|U 5.2|U 5iU 5|U 44U 4.6|UJ 4.7\V 5.11UJ 51U
1,2,4-Trichlorobenzene pg/kg - 48U 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2|U 5|U 5|U 4.4|U 4.6|UJ 4.7|U 5.1juJ 5.1|U
1,2 4-Trimethylbenzene ug/kg - 48|V 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2|U 5|U 5|U 4.4|U 4.6]UJ 4.7|U 5.1juJ 5.1|U
1,2-Dibromo-3-Chloropropane Hg/kg - 4.8|U 5.2|U 5.2|U 4.8|UJ 49|U 52U 5|U 5|U 4.4|U 4.6|UJ 4.7|U 5.1]UJ 5.1|U
1,2-Dibromoethane uglkg - . 48]V 5.2|U 5.2|U 4.8|U 49|V 5.2|U 5{U 5]U 44U 46)U 4.7|U 511U 51U
1,2-Dichlorobenzene pg/kg - 48|V 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2|U 5|U 5]U 44JU 46|UJ 4.7|U 5.1]UJ 51U
1,2-Dichloroethane pg/kg - 4.8|U 5.2|U 5.2|U 4.8|U 49|V 5.2|U 5{uJ 5]UJ 441U 4.6|UJ 4.7\U 5.1]U 51U
1,2-Dichloropropane pg/kg - 4.8|U 5.2|U 5.2|U 4.8|U 4.9|U 5.2jU 5|U 5|U 4.4|U 4.6|U 4.7|U 5.1jU 5.1|U
1,3,5-Trimethylbenzene Hg/kg - 4.8|U 5.2|U 5.2|U 4.8|UJ 49|U 5.2|U 5]U 5|U 4.4|U 4.6/UJ 4.71U 5.1juJ 5.1|U
1,3-Dichlorobenzene uglkg - 4.8|U 5.2|U 5.2|U 4.8|UJ 49|U 5.2|U 5{U 5|U 4.4|U 4.6{UJ 4.71U 5.1]UJ 5.1|U
1,3-Dichloropropane Hg/kg - 4.8|U 5.2|U 5.2|U 4.8JU 49|V 5.2|U 5iU 5|U 44|U 46U 4.7|U 51U 51U
1,4-Dichlorobenzene pg/kg - 4.8|U 5.2|U 5.2jU 4.8]UJ 49U 5.2|U 5iU 5|U 44U 4.6|UJ 471U 5.1{UJ 51U
2,2-Dichloropropane pg/kg - 4.8|U 5.2|U 5.2jU 4.8JU 4.9|U 5.2|U 5]U 5|U 44U 4.6|U 47U 51U 51U
2-Butanone pg/kg - 11 10JU 10jU 8.1]J 9.9|U 11 10{UJ 10{UJ 13 9.3|UJ 10 8.3]J 27
2-Chlorotoluene Hg/kg - 4.8|U 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2|U 5|U 5|U 44|U 4.6|UJ 4.7|U 5.1|UJ 5.1|U
2-Hexanone pg/kg - 48|U 52{U 52|V 48{U 49U 30J 50{UJ 50{uJ 44U 46]UJ 47|U 51U 16]J
4-Chlorotoluene pglkg - 4.8|U 5.2]U 5.2|U 4.8|UJ 4.9jU 5.2|U 5|U 5|U 4.4|U 4.6|UJ 4.7|U 5.1|WJ 5.1|U
4-Isopropyltoluene ug/kg - 48]V 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2|U 5|U 5|U 4.4|U 4.6|UJ 4.7|1U 5.1|WJ 5.1|U
4-Methyl-2-Pentanone Hg/kg - 9.5|U 10]U 10JU 9.6]u 9.9jU 10U 10{UJ 10{UJ 8.8|U 9.3|UJ 9.5|U 10{U 10{U
Acetone ug/kg - 43 10|U 15 37y 11 39 8.4|J 16 64 17 53 53|J 170
Benzene yg/kg - 4.8|U 5.2|U 5.2|U 4.8|U 491U 5.2|U 5|U 5|U 44|U 46|U 4.7|1U 5.1|U 5.1{U
Benzene, Propyl- yg/kg - 4.8|U 5.2|U 5.2|U 4.8]uJ 4.9{U 5.2|U 5| 5|U 44U 4.6|UJ 4.7|U 5.1{UJ 51U
Bromobenzene ug/kg - 48]V 5.2|U 5.2|U 4.8|UJ 491U 5.2|U 5|U 5|U 4.4|U 4.6|UJ 4.7\U 5.1{UJ 511U
Bromochloromethane ug/kg - 4.8|]U 5.2|U 5.2|U 48|U 4.91U 5.2|U 5|U 5|U 44|V 4.6|U 4.7\U 51U 511U
Bromodichloromethane uglkg - 4.8|U 5.2|1U 5.2|U 4.8|U 4.9|U 5.2|V 5|U 5]U 4.4|U 4.6]U 47|V 5.1V 5.1JU
Bromoform pg/kg - 9.5|U 10]U 10JU 9.6|UJ 9.9{U 10JU 10{U 10jU 8.8JU 9.3|UJ 9.5|U 10]UJ 10jU
Bromomethane Hg/kg - 4.8|U 5.2|U 5.2|U 48|V 49|V 5.2|U 5|U 5|U 441U 4.6|U 4.7\U 5.1]U 5.1|U
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Table 1

Summary of Additional System Design Investigation Soil Sample Results

Sample Location Alameda K12-0 K12-3 L12-0 L12-3 L12-5 M10-0 M10-3 M10-5 M11-0 M11-3 M12-0 M12-5 N11-0
Sample Depth {feet bgs) Background 0 3 0 3 5 0 3 5 0 3 0 5 0
Date Collected Concentration 8/28/2006 8/15/2006 8/28/2006 8/15/2006 8/15/2006 8/28/2006 8/15/2006 8/15/2006 8/28/2006 8/15/2006 8/28/2006 8/16/2006 8/28/2006
Parameter Units Result]Qual Result|Qual Result]Qual Result]Qual Result|Qual Result|Qual Result]Qual Result{Qual ResultjQual Result|Qual Result]Qual Result]Qual Result|Qual
Carbon Tetrachloride ualkg - 4.8|U 5.2|U 5.2|U 48|V 4.9|U 5.2|U 5|U 51U 4.4|U 4.6|U 4.7\U 5.1|U 5.1|U
Chlorobenzene ug/kg -- 4.8|U 5.2|U 5.2|U 48|V 4.9|U 5.2|U 5|U 5|U 4.4|U 4.6|U 4.71U 5.1|U 5.1U
Chlorodibromomethane ualkg -- 4.8|U 5.2|U 5.2|U 438|U 49|U 5.2|U 5|U 5|U 4.4|U 4.6|U 4.71U 51V 51U
Chloroethane pg/kg -- 9.5|U 10V 10{U 9.6]U 9.9|U 10{U 10{U 10{U 8.8|U 9.3|U 9.5{U 10jU 10U
Chloroform pg/kg -- 4.8|U 5.2|U 5.2|U 48|U 4.9|U 5.2|U 5|U 5iU 441U 4.6|U 4.7|V 51U 511U
Chloromethane ug/kg - 9.5]U 10{U 10jU 9.6]U 9.9JU 10|V 10]U 10]U 8.8|U 9.3|U 9.5]U 10JU 10U
Cis-1,2-Dichloroethene uglkg -- 4.8JU 5.2|U 5.2|U 4.8|U 491U 5.2|U 5|U 5|U 4.4|U 4.6/U 4,71V 5.1]U 511U
Dibromomethane uglkg - 4.8|U 5.2|U 52|V 4.8|U 4.9V 5.2|U 5|U 5|U 4.4|U 4.6|U 4.7|U 5.1]U 5.1{U
Dichlorodifluoromethane uglkg -- 9.5|U 10JU 10jU 9.6{U 9.9|U 10jU 10|V 10{U 8.8|U 9.3|U 9.5|U 10{U 10[U
Ethylbenzene uglkg -- 4.8|U 5.2|U 5.2|U 4.8|U 49|U 5.2|U 5|V 5|U 4.4|U 4.6|U 4.7|1U 51U 51U
Hexachlorobutadiene pg/kg -- 4.8|U 5.2|U 5.2|U 4.8]UJ 49|V 5.2|U 5|U 5|U 4.4|U 4.6|UJ 471U 5.1]uUJ 5.1V
Isopropylbenzene ug/kg -- 4.8V 5.2|U 5.2|U 4.8|UJ 49|V 5.2|U 5]V 5|V 44|V 4.6{UJ 4.7|U 5.1]UJ 5.1|U
M,P-Xylene parkg -- 4.8|U 5.2|U 5.2|U 4.8|U 49|V 5.2JU 5]U 5|U 4.4|U 4.6|U 471U 5.1]U 51|V
Methyl Tert-Butyt Ether palkg -- 48|V 5.2|U 5.2|U 4.8|U 49|V 5.2|U 51U 5|V 4.4|U 4.6|U 4.7|U 5.1]U 5.1|U
Methylene Chloride ug/kg - 4.8|U 5.2|U 5.2|U 4.8|U 49|U 5.2{U 5|U 5|U 4.4|U 4.6]U 4.7|1U 51U 5.1|U
N-Butylbenzene parkg -- 4.8|U 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2{U 5|U 5|V 4.4|U 4.6]UJ 4.7|U 5.1]UJ 5.1|U
Naphthalene ualkg -- 48|V 5.2|U 5.2|U 4.8|UJ 49|V 5.2|U 5|U 5|V 4.4|U 4.6{UJ 4.7|U 5.1|UJ 5.1|U
O-Xylene ualkg - 4.8V 5.2|U 5.2|U 48|U 4.9|U 5.2|U 5]V 5|V 44|V 4.6|U 4,71V 5.1|U 51|V
Sec-Butylbenzene ug/kg -- 4.8|U 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2{U 51U 5|V 4.4|U 4.6|UJ 471U 5.1]UJ 51|V
Styrene ualkg -- 48|V 5.2|U 5.2|U 4.8|U 49|V 5.2{U 51U 5|V 4.4|U 4.6|U 471U 5.1]U 51U
T-Butyl Alcohol (Tha) ug/kg - 19]U 21U 21|U 19jU 20|V 21|U 20{UJ 20]UJ 18JU 19|UJ 19|V 20|U 20|V
Tert-Butylbenzene uglkg -- 4.8{U 5.2|U 5.2|U 4.8|UJ 4.9|U 5.2{U 51U 5|V 4.4|U 4.6]UJ 4.7|U 5.1|UJ 5.1|U
Tetrachloroethene uglkg -- 4.8V 52|V 5.2|1U 48|V 49|V 5.2|U 5|U 5|V 4.4|U 46|V 4.7|U 51U 5.1|U
Toluene uglkg -- 4.8]U 5.2|U 5.2|U 438|U 4.9|U 5.2{U 5[V 5|V 44|V 4.6|U 4.7|U 5.1]U 5.1|U
Trans-1,2-Dichloroethene ~ ug/kg -- 4.8|U 5.2|U 5.2|U 4.8|U 49|U 5.2]U 5{U 5|V 4.4|U 4.6|U 4.7|U 5.1]U 5.1|U
Trichloroethene ug/kg - 25 5.21U 5.2(U 4.8|U 4.9|U 5.2|U 5{U 5]V 441U 4.6|U 471U 5.1|U 7.3
Trichlorofluoromethane uglkg -- 4.8|U 5.2{U 5.2|]U 48|V 49|V 5.2|U 51UJ 5|UJ 4.4|U 4.6[UJ 4.7|U 51U 5.1|U
Vinyl Chloride Hg/kg - 9.5|U 10U 10{U 9.6|U 9.9|U 10JU 10{U 10U 8.8|U 9.3|U 9.5|U 10{U 10JV
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Table 1

Summary of Additional System Design Investigation Soil Sample Results

Sample Location Alameda N11-3 N11-5 N12-0 N12-3 N12-5 P12-0 P12-5
Sample Depth (feet bgs) Background 3 5 0 3 5 0 5
Date Collected Concentration 8/15/2006 8/15/2006 8/28/2006 8/16/2006 8/16/2006 8/28/2006 8/15/2006
Parameter Units ResultfQual ResultfQual ResuttfQual ResultfQual Result]Qual Result]Qual ResultfQual
Metals (EPA 6020/7471A)

Antimony mg/kg 2.7 11.5|V 12.2]UJ 10.6{U 10.8|VU 11.7{U 10.7)JU 11.4jUJ
Arsenic mg/kg 34 1.15]V 1.22|U 1.79|U 1.73 1.61 1.57|U 1.14)U
Barium mg/kg 474 25.2 41.9 295 48.9 33.8 121 483
Beryllium mg/kg 0.6 0.576]U 0.608JU 0.243]J 0.539|U 0.585{U 0.305}J 0.572)U
Cadmium mg/kg 0.42 0.576]U 0.608]U 0.531|U 10.5 2.33 0.535|U 0.732)V
Chromium ma/kg 33.1 N 334 27.2 284 109 56.9 116
Cobalt mg/kg 7.9 3.7 3.13)y 5.06]J 15 9,53 7.57 6.48
Copper mg/kg 10.5 6.36 5.571J 10.4 34.3 16 13.4 29.8
Hexavalent Chromium mg/kg 30 (PRG) 163 9.51 459 37.7 747 6.89 26.4
Lead mg/kg 9.9 5.15 2.48 7.24 35.8 13.8 6.52 16
Mercury mg/kg 0.12 0.0762}J 0.243|]V 0.212|U 0.216]U 0.234]U 0.214jU 0.229|V
Molybdenum ma/kg -- 5.76jU 6.08]U 5.31|U 5.39|U 5.85{U 5.35|U 5.72|U
Nickel mg/kg 30.1 401 15.4|J 26.3|J 157|J 75.6J 30.8|J 446|J
Selenium mg/kg -- 2.44 2.2 3.06 4.73 4.15 2.93 2.34
Silver mg/kg 0.58 4)) 6.08]U 5.31]U 16.6 3.74]J 5.35|U 5.72)U
Thallium malkg -- 1.15)U 1.221U 1.06]U 1.08|U 1.47{U 1.07{V 1.14{V
Vanadium mg/kg 2541 17.7 16.5 23.3 19.1 19.4 20.9 18.5
Zinc ma/kg 29.2 19.1 13.7 28 36.4 28 22.6 26.6
General Chemistry

Carbon, Total Organic mg/kg - 1150{U NA NA 3970 NA NA 3090
Cyanide, Total malkg -- 0.291|J 1.22|U 1.33 1.59 NA NA 1.14|U
Volatile Organic Compounds (EPA 5035/8260B)

1,1,1,2-Tetrachloroethane palkg - 5.1]U 5|U 5|U 5|U 491U 49|V 49|V
1,1,1-Trichloroethane ug/kg - 20 200 37 700 9500 52000 26000
1,1,2 2-Tetrachloroethane uglkg -- 51]U 5{U 5|U 5|R 4.9|UJ 4.9|UJ 4.9|UJ
1,1,2-Trichloroethane pglkg -- 5.1]U 5|V 5|U 5|V 15)J 49U 49U
1,1-Dichloroethane uglkg -- 17 120 5|V 111J 170}J 73|J 280]J
1,1-Dichloroethene uglkg -- 20 560 4.1]J 18]J 240]J 98|J 180}J
1,1-Dichloropropene ua/kg -~ 511U 51U 5|U 5|U 4.9|U 49|V 49|V
1,2 3-Trichlorobenzene ug/kg -- 51U 5{U 5|U 5|R 4.9|UJ 4.9|UJ 49U
1,2,3-Trichloropropane ug/kg -- 5.11U 51U 5]U 5|R 4.9|UJ 4.9|1UJ 4.9|UJ
1,2 4-Trichlorobenzene uglkg - 511U 5|V 5|U 5|R 4.9]UJ 4.9|UJ 4.9|UJ
1,2,4-Trimethylbenzene ua/kg -- 51|V 5jU 5|U 5|R 4.9]UJ 4.9]UJ 4.9|UJ
1,2-Dibromo-3-Chloropropane uglkg -- 5.1|U 5{U 5|U 5|R 4.9JUJ 4.9JUJ 4.9|UJ
1,2-Dibromoethane yg/kg -- 511U 5|U 5|U 5|U 4.9|U 49|U 49U
1,2-Dichlorobenzene ug/kg - 5.1|U 5|U 5|U 5|U 4.9]UJ 4.9|UJ 4.9]UJ
1,2-Dichloroethane uglkg -- 5.1]uJ 5|UJ 5|U 5|R 4.8|J 4.9|U 4.9|U
1,2-Dichloropropane Halkg -- 511U 5|U 5|V 51U 49|V 4.9|U 49|V
1,3,5-Trimethylbenzene palkg - 5.1]U 5|U 5|U 5|R 4.9|UJ 4.9lUJ 4.9]UJ
1,3-Dichlorobenzene ug/kg - 511V 5|U 5|U 5|R 4.9|UJ 4.9|UJ 4.9|UJ
1,3-Dichloropropane ualkg - 511U 5|U 5|U 5|U 4.9|U 4.9]U 49|V
1,4-Dichlorobenzene ug/kg - 5.1JU 5|U 5|U 5|R 4.9|UJ 4.9|UJ 4.9]UJ
2,2-Dichloropropane ugrkg -- 5.1V 5|U 5|U 5|U 4.9|U 491U 49|V
2-Butanone pg/kg - 10JUJ 10jUJ 19 14|J 9.7{U 51 6.4]J
2-Chlorotoluene pa'kg - 511U 5|U 5|U 5|R 4.91UJ 4.9]uJ 4.9|UJ
2-Hexanone ug/kg - 51jUJ 50{UJ 50|U 50|U 49{U 491U 49|U
4-Chlorotoluene pg/kg - 5.1jU 5|U 5|U 5|R 4.91UJ 4.9|UJ 4.9]UJ
4-Isopropyltoluene ua’kg -- 5.1]U 5|U 5|U 5|R 4.9]UJ 4.9]UJ 4.9|UJ
4-Methyl-2-Pentanone uakg -- 10jUJ 10{UJ 10|V 10|V 9.7|U 9.7|U 9.8]u
Acetone ug’kg - 16 7.2|J 60 64]J 18]J 2114 15]J
Benzene ua/kg - 5.1Ju 5|V 5|V 5|U 4.9|U 4.9V 49U
Benzene, Propyl- uglkg -- 5.1JU 5|V 5|V 5|R 4.9]UJ 4.9|UJ 4.9]UJ
Bromobenzene Holkg -- 5.1]u 5|U 5|U 5|R 4.9|UJ 4.9|UJ 4.9]UJ
Bromochloromethane pa/kg -- 51U 5|V 5|U 5|U 4.9|U 4.9|U 4.9|U
Bromodichloromethane palkg -- 5.1]U 5|V 5|U 5|U 4.9|U 4.9|U 4.9|U
Bromoform ualkg -- 10]U 10V 10{U 10|R 9.7|1UJ 9.7|uJ 9.8]uJ
Bromomethane Hg/kg - 5.1]U 5|V 51U 51U 4.9|U 4.9|U 491U
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Table 1

Summary of Additional System Design Investigation Soil Sample Results

Sample Location Alameda N11-3 N11-5 N12-0 N12-3 N12-5 P12-0 P12-5
Sample Depth (feet bgs) Background 3 5 0 3 5 0 5
Date Collected Concentration 8/15/2006 8/15/2006 8/28/2006 8/16/2006 8/16/2006 8/28/2006 8/15/2006
Parameter Units Result|Qual Result|Qual Result|Qual Result|Qual Result|Qual Result|Qual ResultjQual
Carbon Tetrachloride ug'kg -- 5.1V 5|U 5|U 5|U 4.9|U 4.9]U 4.9|U
Chlorobenzene uglkg -- 5.1V 5{U 5|V 5|U 491U 4.9|U 4.9|U
Chlorodibromomethane ug/kg -~ 51U 5|U 5|V 5|U 491U 4.9|U 49|V
Chloroethane ua/kg - 10jU 10jU 10|U 10jU 9.7|U 9.7|U 9.8|U
Chloroform uglkg - 5.1V 51U 5|U 5|U 4.9|U 4.9|U 4.9|U
Chloromethane uglkg - 10jU 10JU 12 10U 9.7|U 9.7V 9.8|U
Cis-1,2-Dichloroethene uglkg -- 2.21J 4.2]J 5|U 51U 5.2|J 49|V 4.9|U
Dibromomethane palkg -- 5.1{U 5|V 5|U 5|U 49|V 4.9|U 4.9|U
Dichlorodifluoromethane pg/kg -- 10jU 10]U 10]U 10jU 9.7|1U 9.7V 9.8|U
Ethylbenzene palkg -~ 51U 5|U 5|U 5{U 4.9|U 491U 4.9|U
Hexachlorobutadiene pg/kg - 51U 5|U 5|V 5]R 4.9|UJ 4.91UJ 4.9]UJ
Isopropylbenzene ualkg - 5.1]U 5|U 5|U 5]R 4.91UJ 4.9|1UJ 4.9|UJ
M,P-Xylene ug/kg - 5.1]U 5|U 51U 5|U 49|V 4.9|U 4.9]U
Methyl Tert-Butyl Ether uglkg - 51U 5|V 5|U 5]V 49U 49U 49U
Methylene Chloride ug/kg - 5.1|U 5|U 51U 5|U 4.9|U 4.9V 4.9|U
N-Butylbenzene yg/kg -- 5.1|U 5|U 5|V 5|R 4.9|UJ 4.9]UJ 4.9|UJ
Naphthalene uglkg -- 5.1]U 5|U 5|V 5|R 4.9]UJ 4.9|UJ 4.9|UJ
O-Xylene ualkg -- 51|V 5|V 51V 5|U 49|V 4.9V 4.9{U
Sec-Butylbenzene uglkg -- 5.1|U 5|V 5|V 5|R 4.9(UJ 4.9|UJ 4.91UJ
Styrene uglkg -- 5.1V 5|V 5|V 5|U 49|V 4.9V 4.9|U
T-Butyl Alcohol (Tba) ug/kg -- 21]UJ 20]UJ 20|V 20|U 19|V 19|V 20lu
Tert-Butylbenzene uglkg -- 5.1V 5|V 5|U 5|R 4.9|UJ 4.9|UJ 4.9|UJ
Tetrachloroethene Halkg -- 51|V 5|U 5]V 5|U 4.9|U 4.9]U 4.9|U
Toluene uglkg - 51U 5|U 51U 5|U 49|V 4.9]U 44]J
Trans-1,2-Dichloroethene ualkg -- 51U 5|U 5{U 5|U 4.1)J 49|V 4.9]U
Trichloroethene ualkg - 11 9.3 5jU 5|U 4.1) 21 4.9|U
Trichloroflusromethane pglkg -- 5.11UJ 51UJ 5|V 5|U 4.9|U 4.9|U 4.9|U
Vinyl Chloride g/kg - 10[U 10[U 10{U 10{u 7.3|J 9.7]u 17|
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Table 1

Summary of Additional System Design Investigation Soil Sample Results

Table 1 Notes:

Lig/kg denotes micrograms per kilogram.

bgs denotes below ground surface.

J denotes estimated value.

mg/kq denotes milligrams per kilogram.

NA denotes not analyzed.

U denotes not detected at or above the stated reporting limit.
U/ denotes estimated reporting limit.
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Table 2

Summary of Additional System Design Investigation Groundwater Sample Results

Location Code Aameda D6 E5 35 K12 K13 T L12 EE L4 W10 NEE EE M14
Sample Number Bah;:far:’sufd 426 4.2.E5 Sw O:N?qff %01 goki2 4-2K13 42111 42112 42113 42114 4-2-M10 4-2-M11 4-2-M13 4-2M14
Sample Date Concentration 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/24/2006 8/22/2006 8/22/2006 8/25/2006 8/24/2006 8/22/2006 8/22/2006 8/24/2006 8/23/2006
Parameter Units Result|Qual Result|Qual Result|Qual Result]Qual ResultlQual Result]Qual Result|Qual Result]Qual Result}Qual Result|Qual Result|Qual Result]Qual Result|Qual
Metals -

Antimony pg/L 11.8 11U 1jU 1{U 11U 1.32 11U 11U 2.3 3.99 1jU 1|U 1|V 11U
Arsenic ug/L 8 12.8 16.3 9.95 2.75 3.67 5.35 3.73 11.1 4.56 5.29 3.71 1.12 3.57
Barium ug/L 123.3 193 495 131 67.6 73.2 85.8 80.5 427 111 67.5 120 164 243
Beryllium ug/L 1 0.768|J 1.83 11U 11U 11U 1{U 11U 0.952|J 1jU 1|U 11U 11U 11U
Cadmium pg/L 1.3 11U 0.606]J 11U 1|V 11U 1jU 11U 86.8 248 11U 11U 3.76 11U
Calcium ug/L 78223 9230 NA NA NA 30400 25000 NA 62700 NA NA NA NA NA
Chromium ug/L 3.4 62.1 126 18.8 3.07 23.7 12.5 4.02 10500 34.6 15.8 5.98 291 0.884|J
Cobalt g/t 100.6 15.8 33.6 5.85 2.56 7.64 5.28 4.12 43.4 7.48 5.24 2.88 9.24 7.12
Copper ug/L 4.6 20.7 55.6 6.24 2.46 797 4.74 217|J 123 717 5.92 1.14]J 1.78 1.03
Hexavalent Chromium ug/L 1.5 13.9J 27.2|J 10{U 10]UJ 10{UJ 10{1UJ 10|V 7781 10{UJ 10U 10jU 13.9]J 10]UJ
Iron pg/il 1624 25800 NA NA NA 6570 2560 NA 41700 NA NA NA NA NA
Lead ua/L 1.3 7.72 17.8 2.32 0.626]J 2.01 2.18 0.541]J 219 211 0.888|J 11U 11U 11U
Magnesium ug/L -- 9120 NA NA NA 14900 17400 NA 18200 NA NA NA NA NA
Manganese ug/L 1171 509 NA NA NA 525 660 NA 835 NA NA NA NA NA
Mercury ug/L 0.1 0.2{U 0.2|U 0.2|U 0.2|UJ 0.2|U 0.21UJ 0.2|U 0.385 0.2|U 0.2|uJ 0.2|U 0.2|U 0.2|1UJ
Molybdenum ug/L 5.6 65.2 26.5 30 19.9|U 309 21.9|U 21.3 107 90.9 571 8.7 34.1 18.1|U
Nickel ug/L 74 84.5 158 22 6.27 25.1 14.5 10.5 719 48.7 22.1 6.55 146 15.8
Potassium ug/L 40552 1560 NA NA NA 7490 17200 NA 16700 NA NA NA NA NA
Selenium ug/L 1.9 1|U 0.93]J 1|U 11U 1|U 1|U 1|U 1.27 0.521|J 0.691|J 0.76]J 0.986]J 0.767]J
Silver /L 1.6 11U 11U 0.755|J 1|U 0.744]J 11U 11U 61.6 0.939]J 1|U 1|V 1|V 11U
Sodium pg/L 937369 270000{J NA NA NA 94900 222000 NA 118000]J NA| NA NA NA NA
Thallium pa/l 2.3 11U 11U 1JU 1|]U 1|U 11U 1|U 1|U 1|U 1|U 1|U 11U 11U
Vanadium ug/L 8.4 63.3 121 20.3 13.2 23.1 236 7.76 91.3 8.79 20.1 35 3.45 4.12
Zinc ug/L 10.5 54.9 108 25.6 9.48|J 19.9 21 6.43]J 145 12.8 15.7 6.34]J 13 7.36]J
General Chemistry

Carbon, Total Organic mgll -- 11.4 NA NA NA NA 11.3 NA 15 NA| NA NA NA NA
Chloride mg/L -- 20.7 NA NA NA NA 101 NA 65.7 NA| NA NA NA NA
Cyanide, Total mg/L - NA NA 0.01]U 0.01]U 0.0432 0.104 NA 0.0573 NA NA 0.106 NA 0.01|U
Sulfate mg/L -- 24.9 NA NA NA NA 30.5 NA 56.9 NA NA NA NA NA
Total Alkalinity ma/L - 600 NA NA NA NA 485 NA 300 NA NA NA NA NA
Total Dissolved Solids ma/L - 1650 NA NA NA NA 885 NA 560 NA NA NA NA NA
Volatile Organic Compounds

1,1,1,2-Tetrachloroethane pg/L - 0.5|U 0.5|U 0.5V 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5]V
1,1,1-Trichloroethane ug/L -- 0.5|U 0.5|V 0.5|U 0.5|U 0.5|U 0.5|U 290 45 0.5|U 9.6 5800 110 3
1,1,2,2-Tetrachloroethane ug/L -- 0.5|U 0.5|]U 0.5]U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U 0.5|U 0.5]U 0.5|U 0.5]U 0.5]U
1,1,2-Trichloroethane ug/L -- 0.5|U 0.5|U 0.5|]U 0.5|U 0.5|U 0.5|]U 13 5.9 5.8 12 56 18 120
1,1-Dichloroethane ug/L -- 14 5.1 2.5 33 0.96 16 580 210 280 130 3700 500 5700
1,1-Dichloroethene ug/L -- 14 0.85 15 13 0.5 11 530 200 140 1200 5500 880 8500
1,1-Dichloropropene ug/L -- 0.5|U 0.5|V 0.5|U 0.5|U 0.5]U 0.5|U 0.5|U 0.5]U 0.5|U 0.5]U 0.5|U 0.5|U 0.5|U
1,2, 3-Trichlorobenzene ug/L -- 0.5|U 0.5|U 0.5]U 0.5|U 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5]V
1,2,3-Trichloropropane ug/L -- 0.5|U 0.5]U 0.5]V 0.5|U 0.5jU 0.5]U 0.5|U 0.5{U 0.5|U 0.5|U 0.5]U 0.5]U 0.5]U
1,2,4-Trichlorobenzene ug/L -- 0.5|U 0.5|U 0.5|U 0.5|]U 0.5|U 0.5]U 0.5|U 0.5|U 0.5]U 0.5|U 0.5|U 0.5]U 0.5|U
1,2,4-Trimethylbenzene ug/L -- 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U 0.5{U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|1U
1,2-Dibromo-3-Chloropropane ug/L - 21UJ 2|uJ 2]UJ 2|U 2|UJ 2|V 2|V 2|V 2|V 2|V 2|U 2{U 2|V
1,2-Dibromoethane ug/L - 11U 11U 11U 1{U 11U 11U 11U 11U 11U 1|U 1|V 1|V 11U
1,2-Dichlorobenzene ug/L - 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.51U 0.5]U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U 0.5V
1,2-Dichloroethane pg/L -- 0.5]U 0.5|U 0.25]J 0.64 0.5|U 0.51U 14 8.3 19 14 62 29 220
1,2-Dichloropropane ug/L - 0.5|U 0.5|U 0.5|]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U 0.32|J
1,3,5-Trimethylbenzene ug/L -- 0.5]U 0.5|U 0.5]U 0.5]U 0.5|]U 0.5{U 0.5]UJ 0.5|V 0.5|U 0.5|U 0.5]UJ 0.5{U 0.5|]U
1,3-Dichlorobenzene ug/L -- 0.5|U 0.5]U 0.5|U 0.5|U 0.5|]U 0.5]U 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]1U 0.5]U
1,3-Dichloropropane pg/L - 0.5|U 0.5|U 0.5]U 0.5{U 0.5|U 0.5{U 0.5|U 0.5|V 0.5|U 0.5|U 0.5|U 0.5]1U 0.5|U
1,4-Dichlorobenzene pg/L -- 0.5]U 0.5|U 0.5]U 0.5{U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5]U 0.5|U
2,2-Dichloropropane ug/L - 0.5|U 0.5|U 0.5V 0.5|UJ 0.5|U 0.5]U 0.5]U 0.5|UJ 0.5]UJ 0.5]UJ 0.5]U 0.5{UJ 0.5]UJ
2-Butanone ug/L - 10U 10jU 10]U 10]U 10|V 10jU 10JU 10U 10U 10U 10{U 10{U 10U
2-Chlorotoluene ug/L - 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5{U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5]U 0.5V
2-Hexanone ug/L - 10{U 10jU 10]U 10jU 10|V 10{U 10jU 10U 10U 10U 10]U 10jU 10]U
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Table 2

Summary of Additional System Design Investigation Groundwater Sample Results

Location Code Alameda D-6 E-5 J-5 K-12 K-13 L-11 L-12 L-13 L-14 M-10 M-11 M-13 M-14
Sample Number Bal';:f:s“,"d 4206 4-2-E5 SW O:N?quG 601 goka2 4-2K13 42111 42112 42113 42114 4-2M10 4-2-M11 4-2M13 4-2M14
Sample Date Concentration 8/25/2006 8/25/2006 8/24/2006 8/23/2006 8/24/2006 8/22/12006 8/22/2006 8/25/2006 8/24/2006 8/22/2006 8/22/2006 8/24/2006 8/23/2006
Parameter Units Result|Qual ResultjQual Result{Qual ResultjQual Result]Qual Result]Qual Result|jQual ResultjQual Result|Qual Result]Qual Result]Qual ResultjQual Result]Qual
4-Chlorotoluene ug/L - 0.5]U 0.5|V 0.5|V 0.5|U 0.5]V 0.5|U 0.5|V 0.5]V 0.5V 0.5V 0.5|U 0.5]U 0.5|U
4-Isopropyltoluene ua/l -- 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U 0.5|U 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U
4-Methyl-2-Pentanone ug/L -- 10jU 10]U 10|U 10{U 10jU 10jU 100V 10JV 10jU 10U 10|V 10jU 10JU
Acetone pg/L - 10jU 10U 10{U 10{U 10jU 5.3|J 10|V 10jU 10jU 10{U 5.3|J 10U 10U
Benzene ug/L -- 0.5V 0.5]V 0.5|U 0.5|U 0.5]U 0.5]U 0.33]J 0.5]V 0.5V 0.5]U 0.5|V 0.5]V 0.83
Benzene, Propyl- ug/L -- 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U 0.5]U 0.5|V 0.5|U 0.5|U
Bromobenzene ug/L - 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5]U 0.5]U 0.5V 0.5V 0.5{U 0.5V 0.5V 0.5]U
Bromochloromethane ug/L - 1|U 1V 11U 1]U 1JU 1JU 11U 11U 1|U 1{U 1|U 1jU 11U
Bromodichloromethane ug/L - 0.5|U 0.5V 0.5|U 0.5|U 0.5]VU 0.5]U 0.5|U 0.5]U 0.5V 0.5{U 0.5{U 0.5V 0.5[U
Bromoform ug/L - 0.5]U 0.5V 0.5|U 0.5|U 0.5]U 0.5]U 0.5|U 0.5|U 0.5V 0.5|U 0.5V 0.5V 0.5{U
Bromomethane ug/L -- 0.5{U 0.5V 0.5|U 0.5|U 0.5V 0.5]U 0.5V 0.5|U 0.5V 0.5|U 0.5]U 0.5V 0.5|U
Carbon Tetrachloride ug/L -- 0.5]U 0.5]U 0.5|U 0.5|U 0.5|U 0.5V 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5V 0.5{U
Chlorobenzene ug/L -- 0.5]U 0.5{U 0.28]J 0.5|U 0.5V 0.5V 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|]U
Chlorodibromomethane ug/L -- 0.5]U 0.5V 0.5|U 0.5|U 0.5]VU 0.5]U 0.5|V 0.5|U 0.5V 0.5|U 0.5|U 0.5]U 0.5]U
Chloroethane ug/L - 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5JU 0.75 1.1 0.97 0.5]UJ 4.1 0.5|U 3.7|uJ
Chloroform pg/L - 0.5]U 0.5V 0.5|U 0.5|U 0.5]V 0.5V 0.94 2.1 0.5|U 0.92 5 1.1 46
Chloromethane ug/L - 0.5]U 0.5V 0.5|U 0.5|U 0.5]U 0.5]V 0.5V 0.5|U 0.5|U 0.5|U 0.5|U 0.5|V 17
Cis-1,2-Dichloroethene ug/L - 1.3 1.7 1.3 29 0.5]V 8.4 12 36 4.1 13 34 10 82
Dibromomethane ug/L -- 0.5]U 0.5V 0.5|U 0.5|U 0.5V 0.5]U 0.5]U 0.5]V 0.5|V 0.5|U 0.5|U 0.5{U 0.5]U
Dichlorodifluoromethane pa/l -- 0.5]U 0.5]U 0.5]U 0.5|U 0.51U 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U
Ethylbenzene ug/L -- 0.5]U 0.5V 0.5|U 05|V 0.5]U 0.5]U 0.5]U 0.5]V 0.5V 0.5|U 0.5|U 0.5|U 0.5]U
Hexachlorobutadiene ug/L - 1jU 1ju 1]U 1jU 1|U 1]u 1]U 1]U 1jU 1|U 1jU 1jU 1]U
Isopropylbenzene ug/L - 0.5|U 0.5{U 0.5]U 0.5]U 0.5{U 0.5|U 0.5|U 0.5)U 0.5|U 0.5|U 0.5|U 0.5|U 0.5|U
M,P-Xylene ug/L - 1jU 1ju 1|U 1|U 1|U 1jU 1]U 1]U 0.91)J 1|U 1jU 1jU 1]U
Methyl Tert-Buty! Ether ug/L - 11U 1{U 1|V 1|V 1{U 11U 1U 1|U 11U 1|U 1|V 1V 11U
Methylene Chloride ua/L -- 11U 1|U 11U 1]V 1|V 11UJ 11UJ 11U 1|U 1|U 1.11J 1|U 1.2
N-Butylbenzene ug/L -- 0.5]U 0.5{U 05|V 0.5|U 0.5]U 0.5]U 0.5|U 0.5|V 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U
Naphthalene pg/L - 0.5]U 0.5]U 0.5|U 0.5[U 0.5|U 0.5]U 0.5]U 0.5|U 0.5|U 0.5|U 0.5|U 0.5]U 0.5|U
0-Xylene ug/L - 0.5]U 0.5]U 0.5|U 0.5|U 0.5]V 0.5]U 0.5]V 0.5]U 0.28|J 0.5|U 0.5|U 0.5|U 0.5|U
Sec-Butylbenzene pg/L - 0.5]U 0.5]U 0.5]U 0.5|U 0.5|U 0.5]U 0.5]U 0.5|U 0.5]U 0.5|U 0.5|U 0.5|U 0.5]U
Styrene ua/L - 0.5]U 0.5]V 0.5|U 0.5|U 0.5]U 0.5]V 0.5{U 0.5V 0.5V 0.5|U 0.5|U 0.5|U 0.5|U
T-Butyl Alcohol (Tha) ug/L -- 20|V 20]V 20]U 20|V 20JU 20]UJ 20]U 20{V 20|V 20{UJ 20{U 20]U 20]ud
Tert-Butylbenzene ug/L -- 0.5]U 0.5]V 0.5|U 0.5|U 0.5]U 0.5]V 0.5|U 0.5|V 0.5V 0.5|U 0.5)U 0.5{U 0.5|U
Tetrachloroethene pg/L -- 0.5|U 0.5|U 0.5]U 0.5(U 0.5|U 0.5]U 0.5}V 0.5|U 0.5|U 0.5|U 0.61 0.5(U 038
Toluene ug/L -- 0.5]U 0.5V 0.5]U 0.5|U 0.5]U 0.5]V 0.5)V 0.5V 0.24|J 0.39]J 0.42]J 0.5]U 0.5|V
Trans-1,2-Dichloroethene ug/L -- 0.5]U 0.29)J 0.49)J 0.76 0.5|U 0.79 5.3 1.8 1.5 45 18 49 42
Trichloroethene ug/L - 0.29]J 0.28}J 0.251J 14 0.5]U 1.2 6.4 0.59 0.5V 7.5 12 1.1 8.2
Trichlorofluoromethane ua/L -- 0.5]U 0.5]U 0.5]U 0.5]U 0.5|U 0.5]UJ 0.5]UJ 0.5|U 0.5|U 0.5|U 0.5|UJ 0.5|U 0.5]U
Vinyl Chloride pg/L -- 0.5]U 0.4}J 0.421J 0.65 0.5]U 0.5]U 13 1.6 4 2.7 34 5 48
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Table 2
Summary of Additional System Design Investigation Groundwater Sample Results

Location Code Alameda N-11 N-12 N-13 P-12 P-13
Sample Number Bah;:fa';”?d 4-2-N11 4-2.N12 42.N13 42P12 42-P13
Sample Date Concentration 8/22/2006 8/23/2006 8/23/2006 8/22/2006 8/23/2006
Parameter | Units Result]Qual Result|Qual Result|Qual Result|Qual Result|Qual
Metals

Antimony pg/L 11.8 11U 11U 1|U 1|U 1|U
Arsenic ug/L 8 1.92 14.9 7.8 6.7 4.28
Barium ~ug/k 123.3 155 432 481 438 718
Beryllium ug/L 1 1] 0.86]J 1.08 1{U 1.05
Cadmium ug/L 1.3 1{U 0.6831J 212 1.98 55.9
Calcium ua/L 78223 78100]J NA 154000 NA! NA
Chromium ug/L 34 15.3 48.4 3.2 10.6 9.65
Cobalt ug/L 100.6 4.06 39.1 327 110 810
Copper ug/L 4.6 1]UJ 14.4 1.1 1.16)UJ 375
Hexavalent Chromium ug/L 75 10{UJ 10JU 10JUJ 10{UJ 10juJ
Iron pg/L 1624 266]J NA 57200 NA NA
Lead pg/L 1.3 1|V 5.12 [ 1jU 0.573|J
Magnesium pg/L -- 46600 NA 49300 NA NA
Manganese ug/L 1171 2950 NA 15700 NA NA
Mercury ug/L 0.1 0.2|V 0.2|UJ 0.2|UJ 0.2]U 0.2|UJ
Molybdenum ug/L 5.6 6.4 10.4|U 3.65|U 2|U 2.89|U
Nickel ug/L 7.4 3.84 137 1120 442 5760
Potassium ug/L 40552 27400 NA 31400 NA NA
Selenium ug/L 1.9 1.29 1.54 1.1 1.3 0.896)J
Silver ugll 1.6 11U 11U 1|U 1|U 1|U
Sodium ua/L 937369 101000}J NA 179000 NA NA
Thallium ua/L 2.3 11U 11U 1|U 1|U 11U
Vanadium ug/L 8.4 2.01 40 2.47 2 1.59
Zinc ug/L 10.5 10.9 53.1 18.7 24.4 924
General Chemistry

Carbon, Total Organic mg/L - 5.89 NA 10.8 NA NA
Chloride ma/L -- 265 NA 713 NA NA
Cyanide, Total ma/L -- 0.01{V NA 0.01|]U NA 0.01|U
Sulfate mg/L -- 55.9 NA 30.2 NA NA
Total Alkalinity mg/L -- 240 NA 108 NA NA
Total Dissolved Solids mg/L - 875 NA 1720 NA NA
Volatile Organic Compounds

1,1,1,2-Tetrachloroethane ug/L - 0.5]U 2.5|U 0.5|U 0.28]J 0.96|J
1,1,1-Trichloroethane ug/L -- 5000 15000 30000 NA 68000
1,1,2,2-Tetrachloroethane ug/L -- 0.5]U 2.5]U 0.5|U 0.5|U 0.5|U
1,1,2-Trichloroethane g/l - 38 160 340 100}J 250
1,1-Dichloroethane ug/L - 2300 7600 23000 NA 11000
1,1-Dichloroethene pgll -- 6800 18000 37000 NA 18000
1,1-Dichloropropene ug/L - 0.5]U 2.5|U 0.5|U 0.5|U 0.5|U
1,2,3-Trichlorobenzene ug/L -- 0.5]U 2.5|U 0.5|U 0.5|U 0.5|U
1,2,3-Trichloropropane ug/L -- 0.5]U 2.5|U 0.5]U 0.5|U 0.5|U
1,2,4-Trichlorobenzene ug/L -- 0.5]U 2.5|U 0.5|U 0.5|U 0.5|U
1,2,4-Trimethylbenzene ug/l -- 0.5|U 2.5|U 0.23]J 0.5|U 0.64]J
1,2-Dibromo-3-Chloropropane ug/L -- 2{U 10{U 2|V 2|U 2|U
1,2-Dibromoethane ug/L -- 1|U 5]U 1]U 11U 1]V
1,2-Dichlorobenzene ug/t -- 0.5]U 2.5|U 0.5]U 0.5|U 0.5|U
1,2-Dichloroethane pg/L -- 36 200 410 180 300
1,2-Dichloropropane ug/L - 0.5|U 2.5|U 0.34}J 0.5|U 0.5|U
1,3,5-Trimethylbenzene ug/L -- 0.5]UJ 2.5|U 0.5]U 0.5]UJ 0.5|U
1,3-Dichlorobenzene pg/L - 0.41J 2.5|U 2.21J 0.51)J 0.71)J
1,3-Dichloropropane pg/L -- 0.5|U 2.5|U 0.5|U 0.5V 0.5|U
1,4-Dichlorobenzene ug/L -- 0.5|U 2.5|U 0.5|U 0.5V 0.5|U
2,2-Dichloropropane ug/L - 0.5jU 2.5]UuJ 0.5|UJ 0.5V 0.5{UJ
2-Butanone pa/L -- 10|V 390 970 471J 830
2-Chlorotoluene g/l - 0.5]U 2.5|U 0.5]U 0.5)U 0.5|U
2-Hexanone pa/L -- 10U 50|U 8.8]J 10{U 191
fgz;g’;l]wﬂmﬁameda (FZNO)\Plume 4-2RARFiTables| Table 2 P a g e 3 Of 5 DCN: SHAW_J% ﬁg}l:;ﬁo]



Table 2
Summary of Additional System Design Investigation Groundwater Sample Results

Location Code Alameda N-11 N-12 N-13 P-12 P-13
e \) Sample Number Bah:g;’sufd 4-2-N11 42-N12 42-N13 42-P12 42-P13
N Sample Date Concentration 8/22/2006 8/23/2006 8/23/2006 8/22/2006 8/23/2006

Parameter Units Result]Qual Result]Qual Result|Qual ResultjQual Result]Qual

4-Chlorotoluene ug/L - 0.5|U 25|U 0.5|U 0.5)U 0.5]U

4-Isopropyltoluene ug/L -- 0.5|U 2.5|U 0.5|U 0.5)U 0.5|U

4-Methyl-2-Pentanone ug/L -- 10]U 50U 10]U 10{U 10jU

Acetone ug/L - 10jU 180 250 481J 610

Benzene ug/L - 0.5|U 2.5|U 1.91J 0.75]J 1.11J

Benzene, Propyl- ug/L - 0.5]U 2.5|V 0.5|U 0.5|U 0.5|U

Bromobenzene ug/L -- 0.5]U 2.5|U 0.5|U 0.5|U 0.5|U

Bromochloromethane Mg/l -- 11U 5|U 1ju 11U 11U

Bromodichloromethane ug/L -- 0.5|U 2.5|U 0.5]U 0.5|U 0.5|U

Bromoform ug/L - 0.5|U 2.5|U 0.5|U 0.5|U 0.5|U

Bromomethane ugiL -- 0.5|U 2.5{U 0.5|U 0.5]U 0.5|U

Carbon Tetrachloride ug/L -- 0.5]U 2.5V 0.5]U 0.5|U 0.5|U

Chlorobenzene pall - 0.5|U 2.5)U 0.5|U 0.5|U 0.5lU

Chlorodibromomethane ua/L - 0.5|U 2.5]U 0.5|U 0.5|U 0.5|U

Chloroethane ua/L - 1.8 71 52|J 7.7\J 27}

Chloroform ug/L -- 5 9.5 29|J 12]J 191J

Chloromethane ug/L -- 0.5|U 8.7 12]J 0.75|J 22|J

Cis-1,2-Dichloroethene ug/L -- 38 73 260 90 93

Dibromomethane ua/L - 0.5]U 2.5|U 0.5]U 0.5|U 0.5|U

Dichlorodifluoromethane ug/l -- 0.5|U 2.5V 0.5|V 0.5|U 0.5]U

Ethylbenzene ug/L - 0.5|U 2.5[U 0.35]J 0.23}J 0.55}J

Hexachlorobutadiene ug/L -- 1|U 5|U 11U 11U 11U

Isopropylbenzene ug/L - 0.5|U 2.5|U 0.5|U 0.5|U 0.5|U

M,P-Xylene uglL -- 1]u 5|U 1|U 1|U 0.66|J
(\) Methyl Tert-Butyl Ether g/l -- 11U 5|U 11U 11U 1|U

Methylene Chloride ug/L -- 0.68|J 4]J 7.5|J 3.9|J 4.6(J

N-Butylbenzene ug/L -- 0.5|U 2.5|U 0.5|U 0.5|U 0.5|U

Naphthalene ug/L -- 0.5|U 2.5|U 0.5|U 0.67]J 0.55|J

0O-Xylene ug/L -- 0.5|U 25U 0.5|U 0.5|U 0.27|J

Sec-Butylbenzene ug/k - 0.5]U 2.5|U 0.5|U 0.5|U 0.5|U

Styrene gl -- 0.5|U 2.5]U 0.5|U 0.5|U 0.5|U

T-Buty! Alcohol {Tha) ug/L - 201U 100{U 20|UJ 20|V 20{UJ

Tert-Butylbenzene uag/L - 0.5|U 2.5|U 0.5|U 0.5V 0.5|U

Tetrachloroethene g/l -- 24 3.7 8.7|J 6.4]J 7.4|J

Toluene ug/L - 0.55 340 650 480 1300

Trans-1,2-Dichloroethene g/l - 25 47 170 72 54

Trichloroethene pglL - 31 19 471J 171J 26]J

Trichlorofluoromethane ug/L - 0.5|]UJ 2.5|U 0.5|U 0.5]UJ 0.5|U

Vinyl Chloride uglL -- 21 33 130 33]J 34

D
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Table 2

Summary of Additional System Design Investigation Groundwater Sample Results
Table 2 Notes

! Alameda background metals concentrations from:

Surnmary of Background Concentrations in Soil and Groundwater, Alameda Point, Alameda California, Tetra Tech EM Inc., Nobember 2001

g/ denotes micrograms per liter.

EPA denotes U.S. Environmental Protection Agency.

J denotes estimated value.

mg/L denotes milligrams per liter.

NA denotes not analyzed.

U denotes not detected at or above the stated reporting limit.
UJ denotes estimated reporting himit.

ConcTP:1:1124716 Alameda (FZNO)iPlume 4-2IRAR\F\Tables| Table 2
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Table 3 L-/)

Summary of Groundwater SA Concentrations from Baseline through Post-Treatment

O

@

Parameter Trichlycie-thane Trichlycl)i-thane Dichlo:";thane Dichlollr';t;!hene 1:2-Dichloroathane Dicrﬁ::e'fl:lene Te::::r:: ° Dic];nrliornz.e’t':éne Trichloroethene Ct‘:;:}i(:ie Total SAs
Units Hot Hor Mo Ho bt Ho Mo Ho Ho Ha Ho

Well ID Cog\:i:ion Resuit Result Result Result Resuft Resuit Result Result Result Result

MW4-2-1 08/30/06 3% 59 510 12000 110 46 <50 37 16 438 13,173
MWw4-2-1 12/11/06 220 45 550 16000 n 46 033 39 23 31 11,025
MwW4-2-1 01/22/07 <12 24 410 11000 50 43 <12 37 26 <12 11,590
MW4-2-1 02/13/07 <12 17 280 10000 39 51 <12 48 28 12 10473
MW4-2-1 03/19/07 <12 <12 18 5300 73 75 <12 50 32 82 5,491
MW4-2-1 05/16/07 <050 <0.50 0.67 1600 <0.50 61 <0.50 26 19 26 1,709
MWw4-2-1 071107 <050 <0.50 <0.50 50 <0.50 20 <0.50 17 13 <0.50 3
MWw4-2-1 09/24/07 <0.50 <0.50 <0.50 22 <0.50 14 <0.50 <0.50 031 <0.50 24
MW4-2-2 08/30/06 2100 140 100 41000 80 81 <50 110 15 <50 43,626
MW4-2-2 1211106 1 44 78 15000 48 45 0.29 4 17 56 15,290
MW4-2-2 01/22/07 <12 <12 12 6000 78 23 <12 21 59 <12 6,070
MW4-2-2 02/13/07 <12 <12 <12 3700 <12 18 <12 14 <12 <12 3,732
Mw4-2-2 03/19/07 <50 <5.0 <50 1700 <50 12 <5.0 88 <50 <50 1,721
MW4-2-2 05/16/07 0.66 <0.50 <0.50 580 <0.50 59 <0.50 24 037 043 §90
MW4-2-2 09/24/07 <050 <0.50 <0.50 290 <0.50 48 <0.50 1.7 <0.50 12 298
MWw4-2-3 08/29/06 9400 300 130 72000 130 170 5 230 24 68 82,396
MW4-2-3 12/11/06 1200 240 150 33000 150 160 <12 170 21 56 35,097
MW4-2-3 01/22/07 14 88 98 50000 86 130 <12 160 20 <12 50,596
MW4-2-3 02/13/07 53 12 25 36000 32 130 <12 <12 21 <12 36,225
MW4-2-3 03/19/07 <12 <12 <12 15000 <12 96 <12 93 1 <12 15,200
MW4-2-3 04/10007 32 <0.50 <0.50 600 <0.50 14 <0.50 8.1 1 <0.50 626
MW4-2-3 05/16/07 24 <0.50 <0.50 400 <0.50 23 <0.50 0.68 074 <0.50 406
Mw4-2-3 09/24/07 0.89 <0.50 <050 170 <0.50 34 <0.50 13 <0.50 03 176
Ty e ’ Page 10f6 o S350 v 0100
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Table 3 b A
Summary of Groundwater SA Concentrations from Baseline through Post-Treatment

111- 1.1.2- 1,1- 1,1- . Cis-1,2- Tetrachloro- Trans-1,2- . Vinyl
Parameter Trichloroethane | Trichloroethane | Dichloroethane | Dichloroethene 1.2-Dichloroethane Dichloroethene ethene Dichloroethene Trichloroethene Chloride Total SAs
Units Hor Hot Hor o Hot Hon o Hot Hat Hor Hor
Well ID Col[l;::teion Result Result Result Result Resutt Resutt Result Result Result Result
MwW4-24 08/30/06 15 280 260 34000 400 210 <50 200 22 31 35,390
MW4-24 12/13/06 <12 99 180 14000 170 100 <12 95 14 76 14,666
MW4-24 01/22/07 <12 56 67 32000 110 230 <12 250 30 <12 32,743
MwW4-24 02/13/07 <12 <12 <12 9800 <12 140 <12 100 10 <12 10,050
MW4-24 03/19/07 <0.50 <0.50 <050 300 <0.50 97 <0.50 43 04 <0.50 314
MW4-24 0517107 <050 <0.50 <0.50 150 <0.50 35 <0.50 19 <0.50 <0.50 155
MW4-24 09/25/07 <050 <0.50 <0.50 610 <0.50 15 <0.50 77 0.28 0.52 634
MW4-2-5 08/30/06 45 85 41 12000 82 73 <50 79 29 <50 12,368
MwW4-2-5 12/11/06 <0.50 79 140 26000 190 130 079 150 15 12 26,717
MW4-2-5 01/22/07 <12 <12 18 12000 38 94 <12 100 6.5 <12 12,257
MW4-2-5 02113/07 <12 <12 <12 9600 6.4 83 <12 90 <12 <12 9,779
MW4-2-5 03/19/07 <50 <5.0 <560 2600 <50 42 <50 31 <50 <50 2,613
MW4-2-5 05/16/07 <50 <5.0 <5.0 4600 <50 84 <50 48 <50 <50 4,132
MW4-2-5 0711107 <0.50 <0.50 <0.50 630 <0.50 24 <0.50 16 0.86 0.36 EK]
MW4-2-5 09/25/07 <0.50 <0.50 <0.50 7400 <0.50 120 <0.50 75 17 22 7,599
MW4-2-6 08/29/06 360 300 1100 40000 460 270 36 220 40 43 42,197
MW4-2-6 1211206 69 230 790 31000 330 210 <12 180 45 46 32,900
MW4-2-6 01/23/07 <12 " 340 46000 130 160 <12 220 45 24 46,990
MW4-2-6 02/14/07 <12 56 130 27000 78 230 <12 250 4 19 21,804
MW4-2-6 03/19/07 035 0.26 15 610 0.39 1 <050 6 21 <0.50 632
MW4-2-6 0517107 <050 <0.50 0.24 63 <0.50 0.74 <0.50 <0.50 048 <050 64
MW4-2-6 09/24/07 <0.50 <0.50 <0.50 8.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 9
vt ! Page 2 of 6
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Table 3 b

Summary of Groundwater SA Concentrations from Baseline through Post-Treatment

O

O

1.1,1-

11,2

11-

11-

Cis-1,2-

Tetrachloro-

Trans-1,2-

Vinyl

Parameter Trichloroethane | Trichloroethane | Dichloroethane | Dichloroethene 1:2-Dichloroathane Dichloroethene ethene Dichloroethene Trichloroethenie Chloride Total SAs
Units ot o Ho Ha ot Mot Mot Ha Mo I8 Ha

Well ID co:l;:on Resuit Resuit Result Result Resuft Result Result Result Result Resuit

MW4-2-7 08/29/06 2000 280 320 52000 230 190 23 210 32 13 55,217
MW4-2-7 12111106 <12 310 290 29000 270 260 <12 260 36 13 30,439
MW4-2-7 01/22/07 32 <5.0 24 2600 <50 25 <50 19 22 <50 2,652
MW4-2-7 02/13/07 12 <0.50 0.64 700 <0.50 17 <0.50 28 061 <0.50 707
Mw4-2-7 03/19/07 0.73 <0.50 <0.50 310 <0.50 039 <0.50 044 042 <0.50 312
MW4-2-7 05/16/07 05 <0.50 0.2 140 <050 <0.50 <0.50 <050 0.2 <050 141
MW4-27 09/24/07 <0.50 <0.50 <050 15 <050 17 <0.50 0.41 <050 <0.50 17
MW4-2-8 08/29/06 1300 140 90 28000 120 130 21 150 85 52 29,946
MW4-2-8 12/12/06 24 160 69 40000 100 130 <12 190 12 <12 40,685
MW4-2-8 01/22/07 <12 <12 <12 7600 <12 110 <12 81 <12 741 1,798
MW4-2-8 02/13/07 <12 <12 <12 510 <12 27 <12 8 <12 <12 545
MW4-2-8 03/20/07 0.62 <0.50 <0.50 110 <0.50 0.93 <0.50 043 <050 <0.50 12
MW4-2-8 05/16/07 0.34 <0.50 <0.50 190 <0.50 16 <050 048 <0.50 0.32 193
MW4-2-8 09/24/07 <0.50 <0.50 <0.50 270 <0.50 6.8 <0.50 3 <0.50 0.83 281
MW4-2-9 08/29/06 450 69 1200 21000 120 79 <50 57 63 26 23,064
MW4-29 12/12/06 130 35 570 9200 63 42 <12 33 46 638 10,126
MW4-2-9 01/23/07 6.8 37 820 20000 89 7 <12 61 63 14 21,162
MW4-2-9 02114107 <12 40 800 19000 86 82 <12 75 74 23 20,180
MW4-2.9 03/20/07 <12 <12 yal 670 6.8 42 <12 8.1 96 <12 758
MW4-2-9 05/15/07 0.35 <0.50 14 81 <0.50 041 <0.50 0.56 1.1 <0.50 85
MW4-2-9 09/24/07 <0.50 <0.50 <0.50 2% <0.50 063 <0.50 0.33 <0.50 <050 21
oy (e 4 AR it Page 3 0f6 O e 2
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Table3© Y (L

Summary of Groundwater SA Concentrations from Baseline through Post-Treatment

Parameter Trichligithane TrichI:;r‘c')i-thane Dichlollo](;mane Dichlo:"c:t;lhene 1:2 Dichloroethane Dicr:l:::e’fr-nene Te:talf:r,: ® Dicl;nrl:;r':-el':e-ne Trichloroethene Clﬁ?{?de Total Shs
Units Hot Hot ar HoL Har Mot Hor Ho Hot P 178

Well ID Col[l)«:(‘::ion Result Resuft Resutt Result Restit Resuit Result Result Result Resuit

MW4-2-10 08/30/06 6.1 110 120 17000 170 90 <50 90 7 <50 17,593
MW4-2-10 12111106 <12 74 78 16000 10 94 <12 99 97 <12 16,465
MW4-2-10 01/22/07 <12 <12 <12 4700 54 81 <12 63 53 <12 4,855
MW4-2-10 02/13/07 <0.50 <0.50 <050 1400 <0.50 43 <0.50 27 21 0.73 1413
MW4-2-10 03/19/07 <50 <50 <50 3900 <50 62 <50 48 42 <50 4,014
MW4-2-10 05/17/07 <0.50 044 <0.50 520 079 49 <050 38 0.34 027 531
MW4-2-10 09/24/07 <050 7 " 1400 97 18 <0.50 16 2 1 1,465
MW4-2-11 08/29/06 44000 42 11000 14000 150 120 72 80 27 47 69,473
MW4-2-11 12/12/06 9300 190 7100 56000 140 370 55 280 45 280 31M
MW4-2-11 01/23/07 16 4.2 63 3800 26 65 <50 57 6.1 16 4,030
Mw4-2-11 02/14/07 <12 83 59 6000 <12 180 <12 86 83 16 6,358
MW4-2-11 03/20/07 17 1 3 2700 <25 430 1.5 70 71 17 3,212
Mw4-2-11 05/15/07 21 34 46 1500 <25 200 <25 40 31 3 1,756
MW4-2-11 09/24/07 047 <0.50 1 18 <0.50 13 <0.50 0.22 <0.50 05 21
MW4-2-12 08/25/06 20000 87 290 54000 51 54 96 86 18 74 74,603
MW4-2-12 12112/06 28 81 83 66000 35 100 16 180 25 82 66,556
MW4-2-12 01/23/07 84 <0.50 <050 330 <0.50 0.94 047 12 027 <0.50 k23]
MW4-2-12 02/14/07 31 <0.50 <0.50 210 <0.50 38 024 25 <0.50 <050 220
MW4-2-12 03/20/07 17 <0.50 <0.50 420 <0.50 11 0.25 5 0.36 0.26 439
MW4-2-12 05/15/07 2 <0.50 <050 390 <0.50 15 0.23 9.2 037 0.22 417
MW4-2-12 09/24/07 037 <0.50 <050 1300 <0.50 15 <0.50 1 0.33 1.3 1,328
ConcTPi  Alameds {F ZNO)\PL 3 DCN. SHAW._3260_FZNG_ 00100
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Table 3 C/ N Q
Summary of Groundwater SA Concentrations from Baseline through Post-Treatment

Parameter Trichl:;-thane Trichlz:i(hane Dichloir'c:mane Dichlolg;athene 1:2-Dichioroethane Dictfl:i«s:éfr‘nene Te::::rltzr ° DicThrIZr::eIt':(;ne Trichloroethene Ctﬁ?r?de Total SAs
Units 18 178 Hor (18 Hor Hor Har Hat Hor Hot Hat

Well ID Col[l)(;c:on Resuft Resutt Resutt Result Result Result Result Result Resuit Result

MW4-2-13 08/29/06 150000 810 350 240000 230 460 26 860 63 37 392,803
MW4-2-13 12/12/08 2600 1900 1400 150000 170 1600 41 1800 100 220 159,831
MW4-2-13 01/23/07 1500 8.7 20 8800 <12 68 <12 64 <12 <12 10,461
MW4-2-13 02/14/07 810 <12 89 5100 <12 100 <12 52 <12 <12 6,071
MW4-2-13 03/20/07 310 <12 <12 5300 <12 280 <12 120 58 <12 6,016
MW4-2-13 05/15/07 350 <12 <12 7100 <12 190 <12 110 <12 <12 7,750
MW4-2-13 0711107 210 087 0.66 730 <0.50 66 045 21 078 064 1,030
MW4-2-13 09/24/07 21 <0.50 <050 1400 <0.50 70 <0.50 34 0.86 19 1,528
MW4-2-14 08/28/06 26 160 5600 8000 260 140 <50 80 1 130 14,407
MW4-2-14 12/13/06 59 170 8200 15000 340 160 <12 99 1" 140 24,126
Mw4-2-14 01/24/07 <12 220 8300 14000 350 200 <12 130 20 I 23,297
MW4-2-14 02/15/07 <12 270 8200 15000 490 240 <12 150 19 88 24,457
Mw4-2-14 03/20/07 <12 210 8900 17000 280 200 <12 120 23 110 26,843
MW4-2-14 05/15/07 <12 190 2100 5200 150 220 54 100 18 52 8,035
MW4-2-14 a7/111/07 <0.50 26 46 78 1 72 049 2.9 17 39 144
MW4-2-14 09/25/07 <0.50 <0.50 46 16 <0.50 <0.50 <050 0.36 <0.50 16 23
MW4-2-15 08/29/06 10 29 7800 23 22 <50 2 26 <50 7,959
MW4-2-15 12/13/06 <12 37 77 17000 45 33 <12 43 <12 <12 17,235
MWw4-2-15 01/24/07 <12 13 57 9900 19 A4 <12 38 <12 <12 10,061
MW4-2-15 02/14/07 <12 <12 <12 10000 <12 28 <12 32 <12 <12 10,060
MW4-2-15 03/18/07 <12 <12 <12 3200 <12 22 <12 16 <12 <12 3,238
MW4-2-15 05/15/07 <12 <12 <12 5000 <12 26 <12 19 <12 <12 5,045
MW4-2-15 0711/07 0.35 <0.50 049 830 <0.50 12 047 1.7 0.79 <0.50 835
MW4-2-15 09/24/07 <0.50 <0.50 <0.50 490 <0.50 47 <0.50 24 0.36 029 498
st ’ Page 5of 6 o



Table 3 O

Summary of Groundwater SA Concentrations from Baseline through Post-Treatment

C

Parameter Trich:;;thane Trichlj.)':(,)i-(hane Dichlo1r’¢:(;thane Dichlo:"t:c;thene 1.2 Dichloroethane Dictfl;::étzr-lene Te::::rlr: ° DicThr::z;':(;ne Trichloroethene C!Yl.:r);lde Total SAs
Units Hot Ho o Hot Ha Pat Hon P o o 1

Well ID Col[l)c:iteion Result Result Result " Result Result Result Result Result Result Resuit

MW4-2-16 08/28/06 5500 120 5300 22000 190 120 6 92 15 160 33,503
MW4-2-16 12/12/06 8000 130 5300 38000 200 120 10 120 2 220 52,122
MW4-2-16 01/24/07 1200 180 7200 53000 190 150 16 160 38 67 62,201
MW4-2-16 02/15/07 23 250 4900 39000 260 210 15 190 kil 83 44,962
MW4-2-16 03/20/07 6.6 300 1100 16000 140 190 71 10 23 64 .08
MW4-2-16 04/110/07 5.1 6.6 64 830 0.42 29 0.67 17 1.1 0.32 855
MW4-2-16 05/15/07 55 14 5.5 630 <050 0.76 0.79 0.79 0.65 023 646
MW4-2-16 09/25/07 0.46 <0.50 047 1200 <0.50 0.54 <0.50 14 <0.50 0.69 1,204
MW4-2-17 08/28/06 970 44 15 1500 29 25 04 38 0.68 0.57 2,500
MW4-2-17 12/13/06 55 47 43 610 1 52 <0.50 49 0.38 11 686
MW4-2-17 01/24/07 043 26 13 1200 3 4 15 18 12 11 1,235
MW4-2-17 02/15/07 022 13 2 1600 0.9 46 14 9.9 1 073 1,622
MW4-2-17 03119/07 <0.50 <0.50 <0.50 790 <0.50 29 0.58 6.4 0.69 021 801
MwW4-2-17 05/15/07 034 <0.50 <0.50 1100 <0.50 14 0.36 2 0.34 <050 1,104
MW4-2-17 09/24/07 <0.50 <0.50 <0.50 112000 <050 2 0.65 20 14 08 12,045
MW4-2-17 10/23/07 <0.50 <0.50 <0.50 4700 <0.50 13 0.26 78 0.55 03 4122
MW4-2-18 05/15/07 <0.50 28 220 270 9 54 <0.50 38 0.69 91 603
MW4-2-18 09/25/07 <0.50 0.94 120 310 45 1 <0.50 52 0.66 24 476
MW4-2-19 05/15/07 <12 9.3 470 33000 9 190 5.1 190 94 50 34,017
MW4-2-13 07111/07 32 3 23 1200 29 10 <25 33 16 4 1,395
MW4-2-19 09/24/07 46 0.24 14 660 0.34 27 <050 9.9 85 15 740
Notes:

SAs denotes site-specific Screening Analytes.

P : Paga 6 of6 s,



Table 4
O Groundwater VOC Concentration Comparison
Between Baseline and Last Progress Sampling

August 2006 May/July 2007
Baseline . Per
( ) (Last Progress Sampling) Regucci?c:n
Well ID VOC Concentration (pg/L)

MWwW4-2-1 13,173 73 99.5
MW4-2-2 43,626 587 98.7
MW4-2-3 82,396 400 99.5
MW4-2-4 35,390 155 99.6
MW4-2-5 12,368 731 94.0
MW4-2-6 42,797 64 99.9
MW4-2-7 55,277 140 99.8
MW4-2-8 29,946 190 99.4
MW4-2-9 23,064 81 99.6
MW4-2-10 17,593 531 97.0
- MW4-2-11 69,473 1,756 ' 97.5
L) MW4-2-12 74,603 417 99.4
MW4-2-13 392,803 1,030 99.7
MW4-2-14 14,402 144 99.0
MW4-2-15 7,959 835 89.5
MW4-2-16 33,503 646 98.0
MW4-2-17 2,500 1,104 55.8

VOC (volatite organic compound) concentration is based on the total concentration of the 10 screening analytes (refer to Table 3 of the
Removal Action Completion Report for a complete list of the VOCs).

MWW4-2-18 and MW4-2-19 were not included because these two wells were not part of the original DNAPL treatment monitoring well
network.

ug/L denotes microgram per liter.

O
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Table 5

Groundwater Chloriniated VOC Concentration Comparison
Between May/July and September 2007

May/July 2007 September 2007
Rebound
Well Identification Chlorinated VOC Concentration (ug/L)
MW4-2-1 73 24 No
MW4-2-2 587 298 No
MW4-2-3 400 175 No
MW4-2-4 155 634 Yes
MW4-2-5 731 7,599 Yes
MW4-2-6 64 9 No
MW4-2-7 140 17 No
MW4-2-8 190 281 Yes
MWwW4-2-9 81 27 No
MW4-2-10 531 1,465 Yes
MW4-2-11 1,756 21 No
MW4-2-12 417 1,328 Yes
MW4-2-13 1,030 1,528 Yes
MW4-2-14 144 23 No
MW4-2-15 835 498 No
MW4-2-16 646 1,204 Yes
MW4-2-17 1,104 12,045/4,7222 Yes
MWwW4-2-18 603 476 No
MW4-2-19 1,395 740 No

Chlorinated volatile organic compound (VOC) concentration is based on the total concentration of the 10 screening analytes (refer to
Table 3 of the Removal Action Completion Report for a complete list of the VOCs).

apMW4-2-17 was sampled again in October 2007. The sample results are reported at 4,722 pg/L as shown.
g/l denotes microgram per liter.
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Table 6
(D DO and ORP Data Comparison Between Baseline and Post-Treatment

Plume 4-2, Building 360, Alameda Point, Alameda, California

Baseline Post-Treatment Post-Treatment (October
Well (August 2006) (September 2007) 2007)
\dentification | po (ppm) |  ORP DO ORP DO ORP
(mV) (ppm) (mV) (ppm) (mV)
Mw4-2-1 0.7 131.0 2.0 -195.5 NR NR
MW4-2-2 2.3 481 0.2 -80.3 NR NR
MW4-2-3 12,12 98.1 0.6 -125.7 NR NR
MW4-2-4 341 128.1 0.2 -124.5 NR NR
MW4-2-5 05 162.8 0.3 -200.2 NR NR
MW4-2-6 1.9 56.8 0.8 -824 3.5 -36.6
MW4-2-7 1.7 354 04 27.0 NR NR
MW4-2-8 2.3 79.2 0.2 -164.8 NR NR
MW4-2-9 0.3 -54.0 1.9 515 2.1 91.8
MW4-2-10 3.3 75.1 0.3 359 NR NR
, MW4-2-11 5.2 -62.4 0.4 -285.9 2.3 -271.0
kD MW4-2-12 1.2 -54.4 04 37.0 NR NR
MW4-2-13 1.0 745 0.8 68.1 1.3 -218.2
MW4-2-14 3.0 -10.1 1.8 -79.2 NR NR
MW4-2-15 1.0 -59.9 0.2 -142.3 NR NR
MW4-2-16 29 -17.2 0.3 -79.2 NR NR
MwW4-2-17 2.0 45 0.8 -1121 NR NR
MW4-2-18 9.5 -7.2 0.6 -109.4 1.0 -66.0
MW4-2-19 5.2 143.2 1.5 -184.2 1.7 -255.0
DO denotes dissolved oxygen.
mV denotes millivolt.
NR denotes not recorded.

ORP denotes Oxidation-Reduction Potential.

ppm denotes parts per million (or milligram per liter).

Note

aThis value is suspicious, probably due to reading error.

@
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Table 7

Summary of Additional System Design Investigation Groundwater Sample Results

Well ID Alameda Metals MW360-2 MW4-2-6 MW4-2-6 MW4-2-6 MW4-2-6 MW4-2-6 MW4-2-9 MW4-2-9 MW4-2-9 MW4-2-9 MW4-2-9 MW4-2-11
Sample Collection Date Background 08/30/06 08/29/06 12/12/06 01/23/07 02/14/07 10/23/07 08/29/06 12112/06 01/23/07 02/14/07 10/23/07 08/29/06
Parameter Shallow Groundwater ' | Units Result|Qual Result]Qual Result]Qual Result|Qual Result]Qual Result]Qual ResultjQual Result{Qual Restilt]Qual Result|Qual Result]Qual ResultjQual
Metals

Aluminum 96.2 ug/L NA NA 1000JU 1000|U NA NA NA 1000jV 1000|U NA NA NA
Antimony 11.8 pg/L 1|uU 0.666]J 1|V 0.664|J 0.577|J 1| 1juU 1MV 1|u 0.607}J 11U 0.673|J
Arsenic 8 ug/L 3.19 8.42 4.48 1.75 10.8 232 3.32 9.63 16.5 25.1 5.27 3.76
Barium 123.3 pg/L 683 145 269 859 850 752 57 438 63.2 78.4 293 63.6
Beryllium 1 pg/L 11U 1|V 1|U 1|U 1|uU 1|u 1U 1|U 1|V 1|u 1|V 1|U
Cadmium 1.3 pg/L 11U 1|V 1|V 1|U 1|U 1|U 11U 1|U 1|V 1|U 1|U 1
Calcium 78223 Mg/l 138000 125000 101000 206000 NA NA 26100 22100 25800 NA NA 272000
Chromium 34 yg/L 1V 1.3 11U 1.18 1.03 1|U 1V 0.749)J 0.63|J 0.765)J 1|u 162
Cobalt 4.6 ug/t 14.3 4.14 4,07 36 2.81 1.85 3.79 6.73 23 1.83 1.2 2.53
Copper 75 ug/L 1|V 1.09 2.28 0.924)J 0.591|J 1|V 1.53 3.09 2.81 3.03 1| 40.2
Hexavalent Chromium 100.6 pg/L 10§UJ 10|U 10[U 10{U 10|V 10JU 10]U 10{U 10|V 10jU 10{U 92.6
Iron 1624 Mg/l 3751y 1000V 1000|U 1000|V NA NA 1000JU 1000|U 1000|U NA NA 1000JU
Lead 1.3 pg/L 11U 11U 1|U 11U 1|U 1|u 1|U 11U 1|V 1| 1ju 1|U
Magnesium - ugit 163000 106000 104000 195000 NA NA 33400 21900 23900 NA NA 366[J
Manganese 1171 pg/L 3750 221 1340 3550 NA NA 509 366 449 NA NA 1fU
Mercury 0.1 ugiL 0.2[U 02|V 0.2|U 0.2|U 0.2|U 0.2|w 0.2ju 0.2JU 02|V 0.2|U 0.2|UJ 0.2JU
Molybdenum 5.6 pg/L 1.76}J 105 5.03 322 3.07 1.19|J 18.6 277 139 1.1 2V 97
Nickel 74 ug/lL 17.8 9.49 7.34 125 9.3 6.36 205 233 10.9 10.6 30.9 9.1
Potassium 40552 ug/lL 990}J 7430 3950 5850 NA NA 2980 3750 5250 NA NA 34600
Selenium 1.9 ug/lL 1ju 1.2 1.04 2 1.68 0.94|J 0.901J 0.874)J 2.19 2.74 0.744)J 2.04
Silver 1.6 Mg/l 1u 1| 1|U 1|u 1|V 1|u 1|U 11U 1|U 1|V 11U 1|U
Sodium 937369 ug/L 435000 353000 280000 532000 NA NA 276000 239000 286000 NA NA 148000
Thallium 23 pg/L 1|U 11U 1|U 1|U 1|U 1juU 1|u 1V 1|u 1| 1|uU 1|
Vanadium 8.4 pg/L 1|U 6.72 8.17 8.3 6.85 3 1.08 1.51 455 459 3.77 121
Zinc 10.5 ug/L 7.58(J 5{J 14.1 9.56|J 6.5[J 8.48|J 50.7 16.1 133 18.3 10.6 10{U
General Chemistry

Carbon, Total Organic - mg/L 8.35 1.7 NA| NA NA NA 13.7 NA NA NA NA 281
Chloride - mg/L 776 772 NA| NA! NA NA 316 NA| NA| NA NA 542
Cyanide, Total - mg/L 0.01JU 0.01|u 0.01|U NA| NA NA 0.01|u 0.01jv NA| NA NA 0.01|U
Sulfate - mg/L 152 122 NA NA| NA NA 7.1 NA NA| NA NA! 69.2
Total Alkalinity - mg/L 444 289 NA NA| NA NA 313 NA| NA| NA NA 254
Total Dissolved Solids - mg/L 1960 1710 NA NA| NA NA 920 NA| NA NA NA 1230
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Table 7

Summary of Additional System Design Investigation Groundwater Sample Results

Well ID Alameda Metals MW4-2-11 MW4-2-11 MW4-2-11 MW4-2-11 MW4-2-13 MW4-2-13 MW4-2-13 MW4-2-13 MW4-2-14 MW4-2-18 MW4-2-18 MW4-2-18
Sample Collection Date Background 12/12/06 01/23/07 0214107 10/23/07 12/12/06 01/23/07 02/14/07 10/23/07 06/28/06 08/31/06 12/12/06 01/23/07
Parameter Shallow Groundwater * | Units Result|Qual Result]Qual Result]Qual Result|Qual Result|Qual ResultjQual Result]Qual Result|Qual Result[Qual Result]Qual Result|Qual Result|Qual
Metals

Aluminum 96.2 Mg/l 1000jU 642)J NA| NA| 2370 240[y NA NA NA| NA! 1000|U 1000JU
Antimony 118 pg/L 0.975|J 1.76 1.17 1V 1V 0.671|J 0.928)J 1u 0.519|J 1|u 0.769|J 1|V
Arsenic 8 ugiL 295 113 117 160 34 62.7 39.2 10.4 15.2 227 6 7.83
Barium 123.3 Mg/l 105 74 146 871 510 305 400 250 275 68.8 16.9 126
Beryllium 1 Mg/l 11U 1|uU 1|V 1|U 3.51 1|u 1|U 11U 1|uU 1ju 1|V 11U
Cadmium 1.3 Mgl 1|v 1V 1ju 1V 17.9 2.3 3.14 16.1 1|U 11U 1|V 11U
Calcium 78223 pglL 182000 102000 NA NA| 113000 42100 NA NA 189000 NA 67900 75000
Chromium 34 Mg/l 2.85 m7 45 13.1 7700 428 201 17.7 3.67 7 1.27 2.05
Cobalt 46 HglL 6.85 5.1 4.62 3.1 357 5.47 343 2.08 8.31 2.98 1.88 212
Copper 75 HglL 1.03 2.26 1ju 1V 1.9 3.37 1.64 96.5 1.36 1|U 1|V 1|U
Hexavalent Chromium 100.6 pg/L 10JU 10jU 10]U 10|V 10{U 10{U 10jU 10]U 10|V 10{U 10|V 10jU
Iron 1624 Mo/l 263|J 576|J NA NA 171000 3570 NA NA| 6920 NA! 1000JU 205(4
Lead 13 HglL 1|u 0.8981J 1|U 1V 11.5 1.04 1.31 0.781|J 1|u 1ju 1|V 11U
Magnesium - ug/L 67600 3310 NA NA 76000 35000 NA NA 116000 NA| 29100 20600
Manganese 1171 ugiL 1190 102 NA 12900 2100 NA NA 13700 NA 740 681
Mercury 0.1 ug/L 0.2|U 0.2|U 0.2|U 0.2jW 0.2|V 0.218 0.185]J 0.3541J 02|V 02|V 0.2|W 0.2|U
Molybdenum 56 pg/L 252 395 211 114 8.56 38.9 14.1 1.38)J 49 9.26 10.7 9.44
Nickel 74 ugiL 13.6 13 14.8 24 15800 98.9 N7 31 122 7.56 5.73 5.13
Potassium 40552 Mg/l 50600 45800 NA 24900 17000 NA NA 29000 NA 9110 10500
Selenium 1.9 pg/L 2.65 10 7.33 2.75 1.24 1.04 1.04 1|u 0.776|J 1|V 1|V 11U
Silver 1.6 pg/L 1| 1|U 1|U 1V 1|V 1|u 1|u 1.09 1|U 1|V 1|U 1JU
Sodium 937369 ug/L 227000 125000 NA 1680000 1570000 NA NA 356000 NA 106000 95200
Thallium 2.3 Mg/l 11U 1|V 11U 1|U 1|u 1|u 1|V 1jU 1|U 1ju 1V 1|V
Vanadium 84 Mg/l 3.06 17.9 10.2 2.89 34 5 5.07 251 5.58 3.32 1V 0.532|J
Zinc 105 pg/L 8.36]J 7.74 55)J 9|J 148 144 7.22|J 6.22)J 10|V 5.31J 137 9.09|J
General Chemistry

Carbon, Total Organic - mg/L NA| NA NA NA NA NA NA NA 14.8 NA NA NA
Chloride - mg/L NA NA NA NA! NA NA NA NA 752 NA NA NA
Cyanide, Total - mg/L 0.028 0.01{u 0.01juU 0.01|u NA NA NA NA| 0.01ju NA NA NA
Suffate - mg/L NA NA NA NA| NA NA NA NA| 464 NA NA NA|
Total Alkalinity - mg/L NA NA| NA NA NA NA NA NA| 534 NA NA NA|
Total Dissolved Solids - mg/L NA NA| NA| NA| NA NA NA NA 1930 NA NA NA
fg/;g{ﬁl]ﬂﬂ?&ﬂameda (FZNO)\Plume 4-21RAR\F\Tables| Table 7 P a g e 2 Of 4 DCM'SHAW_Jﬁ_e;Zx_ZDBI’J;(;lJ]
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Table 7

Summary of Additional System Design Investigation Groundwater Sample Results

Well ID Alameda Metals MW4-2-18 MW4-2-18 MWw4-2-19 MW4-2-19 MW4-2-19 MW4-2-19 MW4-2-19
Sample Collection Date Background 02/14/07 10/23/07 08/31/06 12/13/06 01/23/07 02/14/07 10/23/07
Parameter Shallow Groundwater ' | Units Result|Qual Result]Qual Result|Qual Result|Qual Result|Qual Result]Qual Result|Qual
Metals

Aluminum 96.2 ug/L NA NA NA 1000|U 1000jU NA NA
Antimony 11.8 pg/L 1|u 1|V 11U 0.757J 1|uU 0.618)J 1|U
Arsenic 8 pg/L 8.83 215 2.23 1.3 15.7 228 46.2
Barium 123.3 pg/L 10.8 307 158 116 963 1170 1020
Beryllium 1 ug/L 1V 1ju 1|V 1|uU 11U 1u 1V
Cadmium 1.3 Mg/l 1|U 1|V 1|u 11U 1|u 1|V 1V
Calcium 78223 Mg/l NA| NA NA 61500 352000 NA NA
Chromium 34 ugit 1.7 3.05 6.81 0.861|J 4.18 1.68 8.97
Cobalt 46 Mg/l 2.51 38 9.29 1.42 1.68 1.41 1.27
Copper 7.5 ug/L 0.625(J 1|U 317 1.33 1.25 1u 1ju
Hexavalent Chromium 100.6 ug/L 10{U 10]U 14.6 10{U 10{U 10{U 10]U
Iron 1624 Mg/l NA NA 1000{U 448|) NA NA
Lead 1.3 Mg/l 1|U 11U 11U 1|u 0.816|J 1|U 1|U
Magnesium - pg/L NA NA NA 24000 56600 NA NA
Manganese 1171 ug/L NA NA NA 768 3470 NA NA
Mercury 0.1 Mg/l 0.2|U 0.2ju 0.2{u 0.2jU 0.2|U 0.2|U 0.2JUJ
Molybdenum 5.6 Mg/l 9.77 5.93 3.89 133 9.23 89 8.37
Nickel 74 ug/L 6.66 84 16.6 427 4.59 4.15 2.99
Potassium 40552 pg/lL NA NA 28000 61000 NA NA
Selenium 1.9 pg/L 1|u 0.618)J 1.44 0.807{4 229 2.18 1.5
Silver 1.6 Mg/l 1ju 1u 1juU 1| 1|u 1|u 1|u
Sodium 937369 Mg/l NA NA NA| 111000 466000 NA NA
Thallium 2.3 Mg/l 1|u 1|U 1|U 1|U 1| 1|u 1ju
Vanadium 8.4 pg/L 0.604]J 1.1 2.69 32 9.76 1.17 1.81
Zinc 10.5 pg/L 8.82|J 5.19)J 5.64|J 5.81\J 10.9 10|V 10{U
General Chemistry

Carbon, Total Organic - mg/L NA NA NA NA NA NA NA
Chloride - mg/L NA NA NA| NA| NA NA NA
Cyanide, Total - mg/L NA NA NA NA NA NA NA
Sulfate - mg/L NA NA NA NA NA NA 199
Total Alkalinity - mg/L NA NA NA NA NA NA NA
Total Dissolved Solids - mg/L NA NA NA NA NA NA NA
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Summary of Additional System Design Investigation Groundwater Sample Results

Table 7 Notes

' Alameda background metals concentrations from:

Summary of Background Concentrations in Soil and Groundwater, Alameda Point, Alameda California, Tetra Tech EM Inc., Nobember 2001
J denotes estimated value.

mg/L denotes milligrams per liter.

NA denotes not analyzed.

U denotes not detected at or above the stated reporting limit.

UJ denotes estimated reporting limit.

pg/L denotes micrograms per liter.
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Appendix A
TRS Process Equipment Schematic, Construction Drawings
and Summary Details for Electrodes, Temperature Monitoring
Points, Vapor Piezometers
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Electrode Construction Summary

~  REGION2 (13 Eléctrodes) REGION 3 (8 Electrodes) N4 /(28 Electrodes): s HA23Electrad:
Date Completed | Electrode | Total Depth Date Completed | Electrode | Total Depth Date Completed | Electrode |Total Depth Date Completed | Electrode | Total Depth Date Completed | Electrode | Total Depth
Nol Installed C5 s 6/1/2006 F9 30.25 9/13/20086 Mi4 19 5/30/2006 G6 45 6/27/2006 E3
6/22/2006 Cé 41 6/23/2006 F10 30 6/5/2006 N14 19 7/7/2006 G7 45 6/16/2006 F3
6/22/2006 Cc7 41 6/1/2006 G9 30.25 6/3/2006 N15 19.5 7/8/2006 G8 45 8/15/2008 G3
6/26/2006 D4 41 5/23/2006 G10 30 6/4/2006 P14 19 7712006 H6 45 6/19/2005 G4
6/21/2006 D5 41 B/22/2006 G11 30 6/3/2006 P15 19 5/25/2006 H7 45 6/16/2006 H4
7/9/2006 D6 41 6/2/2006 H10 30.5 6/4/2006 Q1is 19.5 5/26/2006 H8 45.5 6/16/2006 H5
7/9/2006 D7 41 5/30/2006 H11 30 6/3/2006 Q6 19.5 6/28/2006 H9 45 6/27/2006 J5
7/9/2006 D8 41 6/3/2006 Ji1 30.5 6/4/2006 R16 19.5 5/25/2006 J7 45.5 6/1/2006 J6
7/8/2006 E4 41 6/29/2006 J12 30 REGION 3 AVERAGES: 19.3 5/31/2006 J8 45.5 6/16/2006 Ké
6/21/2006 ES 41 9/8/2006 K12 30 6/29/2006 J9 45 6/1/2006 K7
6/15/2006 E6 41 9/7/2008 K13 30.25 6/4/2006 J10 455 6/2/2006 L7
7/10/2006 E7 41 9/18/2006 L13 30 6/29/2006 K8 45 6/1/2006 L8
6/2/2006 E8 41 9/7/20086 L14 30 6/6/2006 K9 45.5 6/6/2006 M9
6/23/2006 E9 41 o \ e 6/5/2008 K10 45 6/6/2006 N10
6/20/2006 F4 41 B6/4/2008 Ki1 45.5 6/13/2006 P11
6/20/2006 F5 41 5/24/2006 LS 45 6/12/2006 Qi2
6/16/2006 F6 41 6/5/2006 L1g 45 6/13/2006 Qi3
6/1/2006 F7 41 1812006 L11 45 6/14/2006 Qi4
7/8/2006 F8 41 9/15/2006 L12 45 6/6/2006 R13
6/15/2006 G5 41 9/1212006 M10 45 6/13/2006 R14
REGION 1 AVERAGES: 41 9/13/2006 M11 45 6/14/2006 R15
9/14/2006 Mi2 45 6/15/2006 515
9/19/2006 M13 45 6/15/2006 S16
9/11/2006 N11 45 REGION 5’ AVERAGES:}
9/12/2006 N12 45
9/14/2006 N13 45
Date Completed MW Screen 9/11/2006 P12 45
Interval 9/13/2006 P13 45
6/6/2006 MW 4-2-14 6 -11" REGION 4 AVERAGES:] = 451
6/6/2006 MW 4-2-17 26'- 31
6/7/2006 MW 4-2-15 26' - 31"
6/12/2006 MW 4-2-9 13- 18
6/12/2006 MW 4-2-8 15" - 20
6/26/2006 MW 4-2-13 35' - 40
6/27/2006 MW 4-2-11 5'-10
717/2006 MW 4-2-16 g - 14
7{7/2008 MW 4-2-10 25 - 30°
718/2006 MW 4-2-4 25'-30
7/8/2006 MW 4-2-6 15' 20'
7/9/2006 MW 4-2-7 26'- 31
7/10/2006 MW 4-2-3 30" - 35
7/11/2006 MW 4-2-5 3237
711212008 MW 4-2-1 20"~ 25'
7/12/2006 MW 4-2-2 31" - 36
7/12/2006 MW 4.2.12 26" - 31"
Date Completed TMP Total Depth
6/13/2006 Go7 45.0
6/15/2006 P11 35.0
6/15/2006 P15 19.0
6/13/2006 H10 29.0
6/14/2008 K08 45.0
6/14/2006 Jo5 35.0
6/16/2006 co7 40.0
6/16/2006 D04 40.0
6/15/2006 Q13 35.0
6/16/2006 M12 45.0
6/23/2006 F03 40.0
6/23/2006 FD4 35.0
6/30/2006 E07 40
9/7/2006 K11 4
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Appendix B
Building Floor Survey for Utility Clearance
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Appendix C
Monitoring Well Construction As-Builts
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12.28.07 December 28, 2007



N

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/14/06

Drilling Log

Monitoring Well MW4-2-1
Page: 20of5
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, T}
Location _Alameda, CA Proj. No. _108876 HIV ypé
Surface Elev. (msl)_13.14 . Total Hole Depth  _27.0ft. North _470459 East 1481805 ;g%”:g’,‘,’é’ sand - RMC Pacifie
TopofCasing ‘NA__ Water Level Initial Y 100t Static _NA Diamet:(r) 8in. fzgep ;gi/%ig’cszac/ﬁc, Lapis
- Di 2in. 51t ; Sch 40 PVC/0.020 in. Well Casing - Sch 5, Type 304
Screen: Dia . Length Type/Size — Stainless Steel (SS)
Casing: Dia 2in. Length 20ft. Type Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
. . i P wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core Limited Access CME-75 Protective Casing - 4 in dia Sch
Drill Co. _WDC Exploration & Wells _ Method _Hollow Stem Auger 40CpPVC
; : i Garrick Anderson, CPG ; 006-0441 Surface elevation reflects
Driller R. McGahey/A. Vasquez)| og By Garmick Ande Date _7/12/06  permit # W2006-0 Strveyad rareed foor
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
§ 198 Tl e |18 Description
Bz [ 3% | 25| 48 dS3 582
a= =E e |l ge  z8l 572 (Color, Texture, Structure)
o AR a® 2 Geologic Descriptions are Based on ASTM/USCS.
) Depths are below ground level.
— 0 NZ N\ Initial hole cleared for utilities to five feet with air-knife and backfilled
%, / with air-knifed cuttings. Cuttings above 8 feet not described due to
| | 4 no sample returns to surface.
4
— 2 — ‘
%
. 1<
% &
X
- 5 — /4 /4
K
— 8 // // POORLY GRADED SAND; very dark grayish brown (2.5Y 3/2), fine
{ ’ grained with 5-10% medium grains; moist to very moist
- Y
109 /4
2 %
i ] (// / Becomes dark grayish brown (2.5Y 4/2). Loose, fine grained, 1%
{ medium grains, trace silt, wet.
- 12 ) %
2
— 14 — D))
2 &

AN

Continued Next Page
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/14/06

Drilling Log

Sha ® Monitoring Well MW4-2-1
W Page: 3of5
Project _Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No. _108816
< are < 3 e
- S ~{| Y 5z e 9 Description
8z || 32 |25 g8 83 592
a= =t e g8 2 g 57l & (Color, Texture, Structure)
© DR G 2 Geologic Descriptions are Based on ASTM/USCS.

Continued

POORLY GRADED SAND; dark grayish brown (2.5Y 4/2); fine
grained with trace medium grains; trace silt; wet

SP

POORLY GRADED SAND WITH SILT; olive brown (2.5Y 4/4);
loose; fine grained; 10-15% silt; wet

1| sp-
sM

trace medium grains; trace silt; wet

SP

TD=27 ft
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SINGLE COMPLETION WELL DETAILS - Page: 4 of 5

PROJECT NUMBER;_108816 BORING/WELL NO.:_MW4-2-1

PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASINGELEV.: na____ (MSL)
COUNTY:_Alameda GROUND SURFACE ELEV.: _13.14ft. (MSL)
WELL PERMIT NO.: _W2006-0441 DATUM:_CCS27, Zone 3, NAVD88

]

EXPLORATION BORING

-
T— i A. Total Depth 27t
I B. Boring Diameter 8 i
/ G Drilling Method Hollow Stem Auger
‘ WELL CONSTRUCTION
i C. Casing Length (BGL) 25 ft
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 20
EH F. Screen Length S
Slotted Interval from 20 to _25
Slot Type continuous wrap SS
Slot Size 0.020 in.
A G G. Surface Seal —_ _ ft
chees Seal Material n/a
H. Annular Seal 17 ft.
::::. Seal Material Baselite I-1-V cement
—— :Z::' . Transition Sand 1 ft.
= Transition Material _RMC Pacific #60 sand
R J. Filter Pack 9
';:: % Material _RMC Pacific-Lapis Lustre # 2/16 sand
- K. Backfil -t
F Material _n/a
T:::- L. Top of Casing Height _nla
AR — M. Protective Cover Diameter 4 in.
4 -
A= 0 Stz peansealewel
B

Shaw* shaw Envionmental, inc.




‘.\—'/"

A )
S’

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

Fd
Sh ® Monitoring Well MW4-2-2
aW Page: 2 of 5
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Ty
Location _Alameda, CA Proj. No. _108876 HIV yp_e
Surface Elev. (msl)_13:05f. _ Total Hole Depth _37.0 1 North 470456 East _1481801 peansition sand - RMC Pacifi
Topof Casing VA Water Level Initial L 10.01t. Static _NA Diameter _8in. fgx:t:eP ;%%ngn%Paclﬁc, Lapis
- Di 2in. 51t ; Sch 40 PVC/0.020 in. Well Casing - Sch 5, Type 304
Screen: Dia : Length Type/Size . Stainiess Steel (SS)
Casing: Dia _2/n. Length _311#. Type _Sch$, Type 304, Stainless Steel Screen - 0.020 in continuous
. , Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core Limited Access CME-25 gﬁ@cﬁﬁe Cas‘/%a _4india Sch
Drill Co. _WDC Exploration & Wells _ Method _Hollow Stem Auger 40 CPVC
Driller R. McGahey/A. Vasquechfg By Gamick Anderson, CPG  pate _7/12/06  permit # W2006-0449 f:rr‘fa;f: ;Ige;zgf:lg‘egcts
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
5 q o € 21 8 D ipti
= == =1 32 35 3 escription
8= = £ ae || g8 23 g—' 2 (Color, Texture, Structure)
o DR a® 2 Geologic Descriptions are Based on ASTM/USCS.
! Depths are below ground level.
— 0 \Z (’ Initial hole cleared for utilities to five feet with air-knife and backfilled
B _ D with air-knifed cuttings. Cuttings above 10 feet not described due to
Y% g
% no sample returns to surface.
- 2 — ~\ ]
TR
\ 4
D
. R
%4
YR
N
\ J
-6 > ¥
W
= - v
$
- 8 —] § /
<
» — \/
9 M
- 10 Y | 00 . : 15200 silt
v : SILTY SAND; dark grayish brown (2.5Y 4/2); 15-20% silt; fine
B 4 N : grained sand, 5% medium grained; loose; very wet
b é SM
<
PP /N S
12 / \/ 00 POORLY GRADED SAND WITH SILT; decreased silt to 10-15%;
B - NG very wet
% ‘\\/
i AN
.*\// ]l sp-
L 16 — 3’/
<

%

|
%
|

>
%
%

D

%

|
|
NN
—

!
N
N

|
KL

9| sm

I I
N
[
W
N

T
1
AN
AN
[
[
]
1]
|
|

SILTY SAND; dark grayish brown (2/5Y 4/2); 25-30% silt; 70-75%
fine grained sand; wet/soupy

Continued Next Page




Shaw-

Alameda Pt CTO 133

Drilling Log
Monitoring Well MW4-2-2

Page: 30of5
US Navy

Proj. No. _108816

Well
Completion
PID
(ppm)

% Recovery
Blow Count
Recovery
Graphic
Log

Sample ID

ASTM/USCS

Description

(Color, Texture, Structure)
Geologic Descriptions are Based on ASTM/USCS.

Continued

POORLY GRADED SAND WITH SILT; dark olive brown (2.5Y 3/3);
fine grained with trace medium grains; 10-15% silt; very wet

SILTY SAND; dark grayish brown (2.5Y 4/2); 20-25% silt; very
wet/soupy

25-30% silt and soupy at 35 feet.

AN

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

TD=37 ft
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SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY:_Alameda

WELL PERMIT NO.: _W2006-0449

Page: 4 of 5

BORING/WELL NO.:_MW4-2-2

TOP OF CASING ELEV.: na________ (MSL)
GROUND SURFACE ELEV.: _13.051t. (MSL)
DATUM:_CCS27, Zone 3, NAVDS88

e

_JT_‘
L
L Aﬁ_
G
Z R
D
E H
A C
I
—%—
J
F

EXPLORATION BORING

A. Total Depth 37t

B. Boring Diameter 8 __ in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) 36 ft.
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2 in.

E. Depth to Top of Screen 31

F. Screen Length 5
Slotted Interval from 31 to _36_ ft.
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal —— it
Seal Material n/a

H. Annular Seal 28 ft.
Seal Material Baselite I-1I-V cement

I. Transition Sand 1 ft.
Transition Material _RMC Pacific #60 sand

J. Filter Pack 7 ft.
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill - ft.
Material _h/a

L. Top of Casing Height _na__ ft

M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

Sh = Shaw Env'ronmentalv Inc.
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Shaw*

Project _Alameda Pt CTO 133

Drilling Log
Monitoring Well

MW4-2-3

Page: 20of 5

Owner _US Navy

Location _Alameda, CA

Proj. No. _108816

Surface Elev. (msl)_16.50 ft.
TopofCasing NA
Screen: Dia _2in.
Casing: Dia _2.n.

Fill Material _See Comments

Total Hole Depth
Water Level Initial

Length _Sft

Length 301

36.5 1.

North _470429 East 1481821

Y 1001

Static _NA Diameter _8in.

Type/Size Sch 40 PVC/0.020 in.

Type _Sch 5, Type 304, Stainless Steel

Drill Co.

WDC Exploration & Wells

Driller J- Zimmer/J. Trujillo

Log By

Method _Hollow Stem Auger
Garrick Anderson, CPG

Rig/Core _Limited Access

7/10/06  permit #_W2006-0450

Date

Checked By _Eugene Mullenmeister, PG

C57 License No.

283326

COMMENTS

Annular seal - Cement, Type
Hi-v

Transition sand - RMC Pacific
#60 sand

Filter Pack - RMC Pacific, Lapis
Lustre #2/16 sand

Well Casing - Sch 5, Type 304
Stainless Steel (SS)

Screen - 0.020 in continuous
wrap, Sch 5, Type 304 SS
Prolective Casing - 4 in dia Sch
40 CPVC

Surface elevation value reflects
surveyed raised floor.

Depth
()
Well
Completion
PID
{(ppm)

Sample ID

% Recovery

Blow Count

Recovery

Graphic
Log

Description

ASTM/USCS

(Color, Texture, Structure)
Geologic Descriptions are Based on ASTM/USCS.

T

o
N
, 4|
4

|
I
|
ANVAN NN A NN SNANANAN AN AN
',

Depths are below ground level.

no sample returns to surface.

75-80% fine sand; wet

SM

SP-

(10YR 4/4); 10% silt; loose; fine grained; wet

SM

grained; wet

SP

Céntinued Next Page

SILTY SAND; dark grayish brown (2.5Y 4/2);

Initial hole cleared for utilities to five feet with air-knife and backfilled
with air-knifed cuttings. Cuttings above 10 feet not described due to

loose; 20-25% silt;

POORLY GRADED SAND WITH SILT; dark yellowish brown
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Drilling Log

Shaw® Monitoring Well MW4-2-3
Page: 3 of 5
Project _Alameda Pt CTO 133 Owner _US Navy
i Alameda, CA i. N 108816
Location Proj. No. _1Y0G'0
. § g% ol o 08, Description
gz || =2 | oE| g8 33 582
]= = E oo El¢ £ g =2 (Color, Texture, Structure)
o 0l o 2 Geologic Descriptions are Based on ASTM/USCS.
Continued
POORLY GRADED SAND; light olive brown (2.5Y 5/4); loose; fine
grained; wet
‘Wet at 25 feet.

POORLY GRADED SAND WITH SILT; olive brown (2.5Y 4/4);
10% silt; loose; wet

SILTY SAND; light olive brown (2.5Y 5/3); 20-30% silt; fine sand;
loose; wet/saturated

TD=36.5 ft

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06
T
) -
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER:;_108816 BORING/WELL NO.:_MW4-2-3

PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASING ELEV.: na________ (MSL)
COUNTY: _Alameda CEMENT FLOOR ELEV.: 16.50 ft. (MSL)
WELL PERMIT NO.: _W2006-0450 DATUM:_CCS27, Zone 3, NAVD88

—v—]

EXPLORATION BORING

——
L \ A. Total Depth 365 ft,
| B. Boring Diameter 8 in.
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
4 X -+ .
C. Casing Length (BGL) 35 ft.
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 _ .
o E. Depth to Top of Screen 30
EH F. Screen Length S
Slotted Interval from 30_ to _35_ ft.
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C %‘ G. Surface Seal - ft
oy e | Seal Material n/a
ARAAAS —%— H. Annular Seal 25 ft,
Seal Material Baselite I-1I-V cement
—— S . Transition Sand 1 .
Transition Material _RMC Pacific #60 sand
J. Fitter Pack 105 i,
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill = ft.
E J Material _n/a
L. Top of Casing Height _na ft
M. Protective Cover Diameter 4 in.
—~
—— k=3  BOL- below ground lovel

Shaw® shaw Environmental, Inc.




108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Project _Alameda Pt CTO 133

Location

Alameda, CA

Drilling Log
Monitoring Well MW4-2-4

Page: 20f5

Owner _US Navy COMMENTS

Annular seal - Cement, Type
Proj. No. _108816 [ .pv

Surface Elev. (msl)_12.75 1.
Topof Casing 1392t water Level Initial

Total Hole Depth

Screen:Dia _2in.______ iength _Sft.
Casing: Dia _2in. — Length
Fill Material _See Comments

30.51t

Yson

2551t

North _470373 East 1481785 Transition sand - RMC Pacific
Lustre #2/16 sand
Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous

Rig/Core _Geoprobe 7730DT

#60 sand
Static _NA Diameter _8.in. Fitter Pack - RMC Pacific, Lapis
i Sch 40 PVC/0.020 in. Well Casing - Sch 5, Type 304
Type/Size Stainless Steel (SS)
wrap, Sch 5, Type 304 SS
Protective Casing - 4 in dia Sch

Drill Co. _WDC Exploration & Wells __ Method _Hollow Stem Auger 40CcPVC
Driller J- Zimmer/J. Trujillo Lctg By Joe Strack Date _7/8/06 _  permit #_W2006-0451 fltllrrvfe;c}:g 5!;\:)3;;‘%1’;2@ to
Checked By _Eugene Mullenmeister, PG C57 License No. _283326
< o k< f -
2 = =g 3§ 2 2 Description
= —_ > o O
iy 32 [|2E( 88 o3| 5§82
a< = E Lo E@ 23| 5§ Il 2 (Color, Texture, Structure)
o RAES a® 2 Geologic Descriptions are Based on ASTM/USCS.
™ Depths are below ground level.
— 0 NZRINZ Z®l [ 6" concrete surface. Initial hole cleared for utilities to five feet with
" . / > 4l air-knife and backfilled with air-knifed cuttings.
POORLY GRADED SAND WITH SILT; dark yellowish brown
— 2 — / / (10YR 4/2); 90% very fine sand; 10% silt; loose; noncohesive; damp
-4 -
L Y &
- 6 7 //,‘ Becomes moist at 6 feet; silt content increases.
- g 9 0.0
. KK B
/ / SILTY SAND; moderate yellowish brown (10YR 5/4); 60% very fine
- . 4 sand; 40% "fines," nonplastic; saturated
— 10 — /4
12 /4
B R
Y/ Y
/4 00 At 15 feet, silt content decreases. Contains 80% very fine to fine
— 16 — sand, with trace coarser sand.
/ /4 SM
R
B L
i Continued Next Page
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

\ Drilling Log

\
1 « .
Sha = Monitoring Well MW4-2-4
W Page: 3 of 5
Project _Alameda Pt CTO 133 Owner _US Nawy
Location _Alameda, CA Proj. No. _108816
§ of Eo o |8 Description
g5 | 38 || gz 8Y 522
8= =E “ellBHE 38/ 57 |2 (Color, Texture, Structure)
o R o® 2 Geologic Descriptions are Based on ASTM/USCS.
Continued
SILTY SAND; moderate yellowish brown (10YR 5/4); 80% very fine
0.0 to fine sand; trace coarse sand; nonplastic; saturated
Fewer cuttings returns due to soupy sand.
| POORLY GRADED SAND WITH SILT; 85% very fine to fine sand,
5% medium sand, trace coarse and very coarse sand, subrounded:
10% silt; wet
i ] TD=30.5ft
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY::_Alameda

WELL PERMIT NO.: _W2006-0451

BORING/WELL NO.:_MW4-2-4

TOP OF CASING ELEV.: 13921 (MSL)
GROUND SURFACE ELEV.: _12.75ft. (MSL)
DATUM:_CCS27, Zone 3, NAVD88

—

-ﬂT_
L
¥
&
D
A C
e
F %
1
B

It

EXPLORATION BORING

A. Total Depth 305 it

B. Boring Diameter 8 i

Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length _31.67 .
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2__ i

E. Depth to Top of Screen 25.5

F. Screen Length ) ft.
Slotted Interval from 255 to 305 ft
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal - ft
Seal Material n/a

H. Annular Seal 21 it
Seal Material Baselite I-1I-V cement

I. Transition Sand _25 ft
Transition Material _RMC Pacific #60 sand

J. Filter Pack 7 ft.
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill - ft.
Material _n/a

L. Top of Casing Height 117 fi.

M. Protective Cover Diameter 4 in

MSL = mean sea level
BGL = below ground level

Shaw* shaw Envionmental, Inc.
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

Monitoring Well MW4-2-5
Page: 20of5
Project Alameda Pt CTO 133 Owner _US Navy COMMENTS
Location _Alameda, CA Proj. No. _1088716 flnl-,\,}llarsea[-cement' Tvpe
Surface Elev. (msl)_12.85ft.  Total Hole Depth _39.01t North 470375 East _1481788 Fransition sand - RMC Pacifie
TopofCasing _NA____ Water Leve! Initial Y63t Static _NA Diameter _8.in. fzts‘i;ep ;gf,ﬁg’nap acific, Lapis
Screen: Dia _2.in. Length _Sft Tvpe/Size _Sch 40 PVC/0.020 in. Well Casing - Sch 5, Type 304
9 ypelSize Stainless Steel (SS)
Casing: Dia _2in. Length _32ft Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core _Geoprobe 7730DT Profuctive Casing -4 in dia Sch
Drill Co. _WDC Exploration & Wells _ Method _Hollow Stem Auger 40CpPVC
Driller J. Zimmer/J. Trujilo _ ogBy J. Strack/G. Anderson, CPGnate _7/11/06  permit #_W2006-0452 Surface delevaticzrlrefelrs to
surveyeq grounda ieve:,
Checked By _Eugene Mullenmeister, PG C57 License No. _ 283326 yedd
- 0 . e
. § 198 53l e IS Description
8g 32 (25 g8 o3 5% (2
a= S osff B2 3 é S22 (Color, Texture, Structure)
o Wi @ 2 Geologic Descriptions are Based on ASTM/USCS.
™ Depths are below ground level.
— 0 NZRINZ 6" concrete surface. Initial hole cleared for utilities to five feet with
N - >/ "\ air-knife and backfilled with air-knifed cuttings.
POORLY GRADED SAND WITH SILT; dark yellowish brown
r 2 / (10YR 4/2); 90% very fine to fine sand; 10% silt; loose;
i | noncohesive; damp to moist
- 4 — /
R
\ J
— O
6 v / /4 Becomes moderate yellowish brown (10YR 5/4) and wet near 6
R _ / / feet.
L. KK
MY o ___
: SILTY SAND; moderate yellowish brown (10YR 5/4); 80% very fine
— 10 — /4 to fine sand; 20% silt, nonplastic; loose; saturated
N " /é
— 12 — /
L KK
— 14 — /4
" i /4
— 16 —b7 //4
e K
— 20 ~ TPOORLY GRADED SAND WITH SILT; 10-15% silt, silt decreasing;
5 _ / / trace medium to coarse grained sand; saturated
| 9o | N
22 / Becomes soupy at 22 feet.
N1%Z A
( Continued Next Page
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

—Y Monitoring Well MW4-2-5
aw® J Page: 30of5

Project _Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No. _108816
- 0 -
- S 198 Sz o |9 Description
iz 32 | oE1 Y8 S 522
;= S £ ee | g 3 § g = (Color, Texture, Structure)
O NIR o 9 Geologic Descriptions are Based on ASTM/USCS.

Continued

POORLY GRADED SAND WITH SILT; 10% silt, trace medium to
coarse grained sand; saturated, soupy

14| sp-
1l sm

SILTY SAND; olive brown (2.5Y 4/3); 25-35% silt; fine grained with
trace medium sand; saturated

2 sm

TD=39 ft

Note: Above 30 feet, soil descriptions were generated from soil grab
_ 42 —| sample specimens collected from the veins of hollow stem auger
flytes. As a result, the depths of all descriptions and soil horizon

- - boundaries are approximate.
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER;_108816 BORING/WELL NO.:_MW4-2-5

PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASINGELEV.: na_______ (MSL)
COUNTY: _Alameda GROUND SURFACE ELEV.: _12.851t. (MSL)
WELL PERMIT NO.: _W2006-0452 DATUM:_CCS27, Zone 3, NAVDS88

—v—]

EXPLORATION BORING

—
IJ_. i A. Total Depth 39 t
| B. Boring Diameter 8 in.
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
< - .
C. Casing Length _385 it
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 32
E H F. Screen Length S
Slotted Interval from 32 to 37
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal —- ft
IHE_ Seal Material n/a
—¥ H. Annular Seal _29 ft
Seal Material Baselite I-1I-V cement
— . Transition Sand 1t
Transition Material _RMC Pacific #60 sand
J. Filter Pack 9
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
F J Material _n/a
L. Top of Casing Height 1.5 ft.
M. Protective Cover Diameter _4 i
—~
— K X I\Bﬁgt : tr)':aelg\r/\]/ Z(ragulﬁﬁlevel

",
A\
2N
[ Y

Shaw* shaw Envionmental, Inc.
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

aw°®

S

Drilling Log

Monitoring Well MW4-2-6

Page: 2 0of 5
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Ty
Location _Alameda, CA Pro. No. 108816 | 1;%"" e
Surface Elev. (msl)_16.47 ft. _ Total Hole Depth  _20.51. North _470388 East _1481834 pransition sand - RMC Pacifi
Top of Casing zNA— Water Level Initial Static _NA o Peica/rgztze; 8in. %’;%g%big%:ajﬂc’ Lapis
- Di in. i C, 5 in. ‘ell Casing - Sch 5, Type 304
Screen: Dia ‘ Type/Size . Stainiess Steel (SS)
Casing: Dia _2in. Type _Sch5, Type 304, Stainless Steel Screen - 0.020 in continuous
, Sch 5, Type 304 SS
Fill Materiat _See Comments Rig/Core _Geoprobe 7730DT ggf’ecﬁﬁe Cas{,p; -4india Sch
Drill Co. _WDC Exploration & Wells _ pMethod _Hollow Stem Auger 40 CPVC
ier J- Zimmer/J. Trujill Joe Strack 7/8/06 it # W2006-0453 Surface elevation value reflects
Driller v £immer/J. | rujio Log By _ Date Permit #_W<UUO-Ufo0 surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- w . g
. 5 ~ 98 S8 ¢ [8 Description
2 32 (e &8 &3 &2 |2
a= = £ ae || g 28 g -2 (Color, Texture, Structure)
o RUES a® 2 Geologic Descriptions are Based on ASTM/USCS.
™ Depths are below ground level.
— 0 "{ \% Initial hole cleared for utilities to five feet with air-knife and backfilled
/ / with air-knifed cuttings. Cuttings above 5 feet not described.
> /4
B R
¢
i 7 // SILTY SAND; moderate yellowish brown (10YR 5/4); 60% very fine
{ grained sand; 40% silt, nonplastic; loose; noncohesive; saturated
— 6 — /4
% /4
- 8 — )
> /4
I i /4
— 10 — /é SM
¢
2
7

Continued Next Page
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

/ \
» ) . »
Sha® Monitoring Well MW4-2-6
Page: 30of5
Project Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No. _108816
c as e 8 _
. 8 ~ 198 5z e > Description
g~ TO ot || g3 32 52 || 2
Qs (-t =5 o % =
&= = £ o il B 2ol 57 I B (Color, Texture, Structure)
o Nl ok 2 Geologic Descriptions are Based on ASTM/USCS.

Continued

SILTY SAND; moderate yellowish brown (10YR 5/4); 60% very fine
grained sand; 40% silt, nonplastic; loose; noncohesive; saturated

| sm

TD=20.5 ft
Note: Soil descriptions were generated from soil grab sample

B - specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.
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SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY:: _Alameda

WELL PERMIT NO.: _W2006-0453

Page: 4 of 5
BORING/WELL NO.:_MW4-2-6
TOP OF CASING ELEV.: _n/a (MSL)
CEMENT FLOOR ELEV.: 16.47 ft. (MSL)

DATUM:_CCS27, Zone 3, NAVD88

—v—]

—
L
*

AP

EXPLORATION BORING

A. Total Depth _ 205 .

B. Boring Diameter 8 in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) 20 it
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2 in.

E. Depth to Top of Screen 15

F. Screen Length S i
Slotted Interval from 15 to _20_ ft
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal - ft
Seal Material n/a

H. Annular Seal 12 1.
Seal Material Baselite I-1I-V cement

. Transition Sand 1t
Transition Material _RMC Pacific #60 sand

J. Filter Pack 7t
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill = ft.
Material _n/a

L. Top of Casing Height _nla__ft

M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

Saw"*’ Shaw Environmental, Inc.




108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

{
Sh ® Monitoring Well MW4-2-7
aW Page: 2 of 5
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, T
Location _Alameda, CA Proj. No. _108816 |y Ype
Transiti d - RMC Pacifi
Surface Elev. (msl)_16.48 . Total Hole Depth _31.51f North _470397 East _1481837 260 s . acie
Top of Casing 2NA__ Water Lev:lf;nitial NA Static _NA — Peggzt:; 8in.___ gl';%;{ ng-sngn%Paclﬁc, Z‘Zs
- Di in. , i C . in. ell Casing - Sch 5, Type
Screen: Dia — Length TypelSize . Stainless Steel (SS)
Casing:Dia _2in.__ |ength _26.2ft Type _Sch b, Type 304, Stainless Steel Screen - 0.020 in continuous
.. wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/iCore _Limited Access CME-75 Profective Casﬁq -4india Sch
Drill Co. _WDC Exploration & Wells _ Method _Hollow Stem Auger 4wocPve
sler J- Zimmer/J. Trujill Garrick Anderson, CPG 7/9/06 i« 4 W2006-0454 Surface elevation value reflects
Driller J. £Zimmer/J. 1rujiio ng By Date Permit #_Yv<UUO-US09 surveyed raised floor,
Checked By _Eugene Mullenmeister, PG C57 License No. __283326

- 123 e
- 5 198 B¢ o« |9 Description
=~ =3 oE o 5 S % Eo S
S g [=% Ta 8 Q %S =3
g€ £ s | ge z é 8 E (Color, Texture, Structure)
o DR m Q Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

I
o
|
4:

Initial 16-inch diameter hole cleared for utilities to five feet with
air-knife and backfilled with air-knifed cuttings. Cuttings above 15
feet not described due to no sample retumns to surface.

4

AN

§’<

SILTY SAND; light olive brown (2.5Y 5/4); 80% sand; 20% silt;
loose; fine grained; wet

Silt decreases to 10% at 21 feet.

¢
<
¢
2
¢
¢
<
%,
Y
— 12—
¢
2
¢
2
X
2
2
7

POORLY GRADED SAND:; trace silt; wet

Continued Next Page
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

N Drilling Log

AN

C \} . ]
S ~ o Monitoring Well MW4-2-7
aw Page: 3of5
Project _Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No. _108816
= g 198 sg o |8 Description
8z | 3% [|2E| 48 8% 53 |2
av = E eS| H2 38§ |2 (Color, Texture, Structure)
o Dl o 2 Geologic Descriptions are Based on ASTM/USCS.
Continued
i ] POORLY GRADED SAND; trace silt; wet
SP
| TPOORLY GRADED SAND WITH SILT; light olive brown (2.5Y 5/4);
s 10% silt; fine grained; loose; wet
~ | T SILTY SAND:; light olive brown (2.5Y 5/4); 65-80% sand; 20-35%
- silt; loose; fine grained; wet

TD=31.51t
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SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY::_Alameda

WELL PERMIT NO.: _W2006-0454

Page: 4 of §
BORING/WELL NO.:_MW4-2-7
TOP OF CASINGELEV.: na_______ (MSL)
CEMENT FLOOR ELEV.: 16.48 ft. (MSL)

DATUM:_CCS27, Zone 3, NAVD88

—1—

_Jr{n__‘
L
o
4 N\
\&
D
A C
—_—
F
L
—_—
B

EXPLORATION BORING

A. Total Depth 31.5
B. Boring Diameter 8 in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) _312 it

Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 _in.
E. Depth to Top of Screen 26.2
F. Screen Length S

Slotted Interval from 262 to 312 it

Slot Type continuous wrap SS
Slot Size 0.020 in.
G. Surface Seal I 3
Seal Material n/a
H. Annular Seal 228 ft,
Seal Material Baselite I-1I-V cement
I. Transition Sand 12 .
Transition Material _RMC Pacific #60 sand
J. Filter Pack 75 .
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill — ft.
Material _n/a
L. Top of Casing Height _nla__ ft
M. Protective Cover Diameter —4 i

MSL = mean sea level
BGL = below ground level

Shaw® Shaw Envionmental, Inc
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

Monitoring Well MW4-2-8
Page: 2 of 5
Project _Alameda Pt CTO 133 Owner _USNavy COMMENTS
Location _Alameda, CA Proj. No. _108816 ,;_\lr;-rylarseai-Cement, K
Surface Elev. (msl)_16.48 ft.  Total Hole Depth _40.0ft. North _470399 East _1481831 I%":Zf‘,’f,’ sand - RMC Pacific
TopofCasing [NA_ WaterLevel Initial _NA Static _NA Diameter _8in. thset;eszc%-sig'%Paciﬁc, Lapis
Casing: Dia _2in. Length 351 Type _Sch 8, Type 304, Stainless Steel Screen - 0.020 in continuous
. . R wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core _Geoprobe 7730DT Protective Casing - 4 in dia Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 4@0cPve
Driller J-_Zimmer/J. Trujillo Lc?g By Eugene Mullenmeister Date _6/12/06  permit #_W2006-0455 flLlJrfva;: ,fﬁ'{?éif,"f’; :grl.ue reflects
Checked By _Eugene Mullenmeister, PG C57 License No. _ 283326
5 o E a I
g S 353 ¢ o Description
&2 32 [ cE| g8 S8 S22
8= 2 £ as || g8 28 (‘DEA = (Color, Texture, Structure)
o Dl s Z:’ Geologic Descriptions are Based on ASTM/USCS.
Depths are below ground level.
— 0 \NZ \ Initial hole cleared for utilities to five feet with air-knife and backfilled
B i / % with air-knifed cuttings. Cuttings above 5 feet not described.
4 &
N WINZ §
_ 4 D K
r
3 ] 4 %4 SILTY SAND; olive brown (2.5Y 4/4); 80% fine to medium grained
— 6 — / \/ sand; 20% silt; trace clay; wet
4 &
A
L s G K
2%
= — /‘ §
-0 R
< \%4
R R
B Z R
78
— 14 R &4
>
i ] /4 :\'é Becomes light olive brown (2.5Y 5/4) at ~15 feet.
| NV N
%%
- KK
X
O K ~ ~POORLY GRADED SAND WITH SILT; light olive brown (2.5Y 5/8);
| N / .\/ 90% fine to medium grained sand; 10% silt; wet
AN -
— 22 — / §/ A sp.
i | 4 § SM
2
- 24 K X
N _ Y
Continued Next Page




\\ DI"I"Ing LOg
ShaW® Monitoring Well MW4-2-8

Page: 30of5
) Project _Alameda Pt CTO 133 Owner _US Navy
N > Location _Alameda, CA Proj. No. _108816
5 98 o o |8 Description
gc || 3% |oE| a8 Sg 582
a= 2 E es | g ER g—‘ = (Color, Texture, Structure)
o Mt a® 2’ Geologic Descriptions are Based on ASTM/USCS.
Continued
i ] POORLY GRADED SAND WITH SILT; light olive brown (2.5Y 5/6);
L 26 — 90% fine to medium grained sand; 10% silt; wet
11 se.
SM
| .
N i i ~ | " SICTY SAND; Tight ofive brown (2.5Y 5/6); 65% fine to medium
) _ 38 I~ grained sand; 25% silt; 5% clay; wet
o > M
- 40—
B | TD=40 ft
— 42 Note: Soil descriptions were generated from soil grab sample
R N specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
— 44 — approximate.
; — 48 —
Q
gl .
El- 50 —
S
T
&
e 52 —
o
- 54
N gL .
(V]
J S 56 —
2
Z
of— 58 —




SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY::_Alameda

WELL PERMIT NO.: _W2006-0455

Page: 4 of 5
BORING/WELL NO.:_MW4-2-8
TOP OF CASINGELEV.: na____ (MSL)
CEMENT FLOOR ELEV.: 16.48 ft. (MSL)

DATUM:_CCS27, Zone 3, NAVD88

==

_Jq_
L
i
/1
5]
4 N\
X
D
A C
— ::
F 1'1:.
B

EXPLORATION BORING

A. Total Depth _40

B. Boring Diameter 8 __ in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) 40 ft.
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2 in.

E. Depth to Top of Screen 35

F. Screen Length 5
Slotted Interval from _35 +to _40
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal -  ft
Seal Material n/a

H. Annular Seal 315 1t
Seal Material Baselite I-1I-V cement

. Transition Sand 15 it
Transition Material _RMC Pacific #60 sand

J. Filter Pack 7t
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill - ft.
Material _N/a

L. Top of Casing Height _na _ ft

M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

4
(S

Shaw® shaw Environmental, Inc.




108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

3 . .
Shaw® Monitoring Well MW4-2-9
Page: 20of 5

Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS

Annular seal - Cement, Type
Location _Alameda, CA Proj. No. _108816 |1y ¢
Surface Elev. (msl)_16.46 . Total Hole Depth _18.3 1. North 470419 East _1481875 pmsition sand - RMC Pacific

. NA - NA . NA ; 8in. Filter Pack - RMC Pacific, Lapis
Top of Casing 2..__ Water Lev;lf;nmal Static P Pegrgzt:; ._’_ Ln,ﬁrg #2/16 33”55 s
- Di in. , i Cl X in. ell Casing - Sch 5, Type

Screen: Dia = Length Type/Size . Stainess Steel (SS)
Casing:Dia 2. |ength _13.3f Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous

wrap, Sch 5, Type 304 SS

Fill Material See Comments Rig/Core Geoprobe 7730DT Protective Casing - 4 in dia Sch
Drill Co. _WDC Exploration & Wells _ Method _Hollow Stem Auger 40 CPVC
iller J- Zimmer/J. Trujillo Eugene Mullenmeister 6/12/06 i+ 4 W2006-0456 Surface elevation value reflects
Driller /L LO.Q By Z4d Date Permit # 2o s surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- 2] . g
< _$ =1 § I 2 Description
3z 32 0E || g8 oz 8% (=2
o~ = E be | E@ 2 é g = (Color, Texture, Structure)
O DR @ 2 Geologic Descriptions are Based on ASTM/USCS.
I Depths are below ground level.
— 0 NG NE Initial hole cleared for utilities to five feet with air-knife and backfilled
// / with air-knifed cuttings. Cuttings above 5 feet not described.
R AR
2 ¥
L 2 —] )
A ¥
S R
R
\ )
2 &
i ™ ¥ SILTY SAND; olive brown (2.5Y 4/4); 80% fine to medium grained
4 sand; 20% silt; trace clay; wet
- 6 — /4 /
- KK
%
| 8 ] d C
% %
- - /4 | 00
— 10 —}: X sM
— 14 - Color change to light olive brown (2.5Y 5/6).
i ) Continued Next Page
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Drilling Log

) o
Sha® Monitoring Well MW4-2-9
Page: 30of 5
Project _Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No, _108816
5 of Ex o |8 Description
gz | 32 [ oE( 98 8% 5932
8= SE ce ) ge Q) B2 || = (Color, Texture, Structure)
o | Sy O =
o Dl Q 5’(’ Geologic Descriptions are Based on ASTM/USCS.
Continued
SILTY SAND; light olive brown (2.5Y 5/6); 80% fine to medium
grained sand; 20% silt; wet
Eel sm
- - TD=18.3 f#t
Note: Soil descriptions were generated from soil grab sample
| i specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.
i ]
. .

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER:_108816 BORING/WELL NO.:_MWA4-2-9

PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASING ELEV.: _nla __(M8L)
COUNTY: _Alameda CEMENT FLOOR ELEV.: 16.46 ft. (MSL)
WELL PERMIT NO.: _W2006-0456 DATUM:_CCS27, Zone 3, NAVD88

——

—— EXPLORATION BORING
L _ A. Total Depth 183 it
I B. Boring Diameter 8 in
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
\ B C. Casing Length (BGL) 183  ft.
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 13.3
E H F. Screen Length S
Slotted Interval from 133 to 183 ft.
Slot Type continuous wrap SS
Slot Size 0.020 in.
G. Surface Seal — ft
AC bz I‘+‘ Seal Material n/a
: o H. Annular Seal 9.9 ft.
Seal Material Baselite I-1l-V cement
— — I. Transition Sand 14 1.
Transition Material _RMC Pacific #60 sand
J. Filter Pack 7 ft.
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
F J Material _n/a
L. Top of Casing Height _nla__ it
M. Protective Cover Diameter 4 in.
— K - I\B/ICSQIL- z tTe?gvrs‘/ Z?gulﬁ:j/eilevel

Y
; 3
<. s

Shaw® shaw Envionmental, Inc.
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

{
S aw® Monitoring Well MW4-2-10
W Page: 2 of 5

Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Type

Location _Alameda, CA Proj. No. _108816 |y - _

Surface Elev. (msl)_12.57 ft. _  Total Hole Depth _30.0t. North _470333 East _1481820 ;{;%":g’,?é’ sand - RMG Pacifi

- NA v M 30 . NA . in. Filter Pack - RMC Pacific, Lapis
Top of Casing e Water Lev;lf;mnal oft Static — P‘Iig/rg:tze; Bin | ee sand
- Di in. A J C, 3 in. Well Casing - Sch 5, Type 304

Screen: Dia : Length Type/Size : Stainless Steel (SS)

Casing: Dia 2in. Length 24.51t Type Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
wrap, Sch 5, Type 304 SS

Fill Material _See Comments Rig/Core Protective Cas{% -4india Sch

Drill Co. _WDC Exploration & Wells _ Method _Hollow Stem Auger 40 CPVC

Driller J. Zimmer/J. Trujillo | ogBy Garrick Anderson, CPG  pate _7/7/06  permit #_W2006-0442 PID from "headspace.”

Checked By _Eugene Mullenmeister, PG C57 License No. __283326 Surface elevation reflects
surveyed ground level.

- [92] T
- 5 _It 98 Eoll o S Description
oty 32 oE || g8 oJOgl &2 |2
2= 3 £ as || g8 2 § (‘D-E = (Color, Texture, Structure)
o DR @ 2 Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

Initial hole cleared for utilities to five feet with air-knife and backfilled
with air-knifed cuttings. Cuttings above 2 feet not described.

POORLY GRADED SAND; dark grayish brown (2.5Y 4/2); loose;
fine grained sand, rare medium grained sand; trace silt; wet

grained; loose; wet

Contains 10-15% silt at 13 feet.

loose; wet

Silt decreases to 15% at 19 feet.

Continued Next Page




Shaw-

Alameda Pt CTO 133

Drilling Log
Monitoring Well MW4-2-10

Page: 3 of5
US Navy

Alameda, CA Proj. No. _108816
- (9] L gl
§ 198 Eal o (9 Description
£= 38 ot || 93 39 £o (| 3
ag o2 oE €8 ogl a8 (2
o~ B g || BE 28 &4 || =2 (Color, Texture, Structure)
o [ Sl O =
(6] nle m Q

Geologic Descriptions are Based on ASTM/USCS.

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

0.0

Continued
Saturated at 20 feet. No cuttings returns to surface from 20-27 feet.

SILTY SAND; light olive brown (2.5Y 5/4); fine grained sand;
25-45% silt; very loose; saturated/fluid

TD=30 ft
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SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY:_Alameda

WELL PERMIT NO.: _W2006-0442

Page: 4 of 5
BORING/WELL NO.:_MwW4-2-10
TOP OF CASINGELEV.; nla  (MSL)
GROUND SURFACE ELEV.: _1257ft. (MSL)

DATUM:_CCS27, Zone 3, NAVD88

——]

ﬂq—
L
* ‘T
/ G
3
g R —¥—
D
E H
A C
I
—*—
—_— —
J
F
—
— 3838 K3
B

EXPLORATION BORING

A. Total Depth 30 _ .
B. Boring Diameter 8 in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length _31.83 ft.

Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
E. Depth to Top of Screen 245
F. Screen Length S

Slotted Interval from 245 to 295 ft.

Slot Type continuous wrap SS
Slot Size 0.020 in.
G. Surface Seal - ft.
Seal Material n/a
H. Annular Seal 22 it
Seal Material Baselite I-1I-V cement
I. Transition Sand 1 ft.
Transition Material _RMC Pacific #60 sand
J. Filter Pack 7 ft.
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
Material _Nh/a
L. Top of Casing Height _233 ft
M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

Sh
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

s < Monitoring Well MW4-2-11
aw Page: 20of4
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, T
Location _Alameda, CA Proj. No. _108816 | pikv e
i i .
Surface Elev. (msl)_16.47 . Total Hole Depth  _10.01t North 470386 East _1481935 peansition sand - RMC Pacifi
Top of Casing 2.LVA___ Water Lev:lf;nitial NA sStatic _NA — Peicazzt:; 8. gé’setfg ;gj‘,%%z%‘p a:ﬂc’ LZ’;’S
- Di in. 3 i Ci . in. elf Casing - 5, Type 3
Screen: Dia ‘ Length TypelSize ' Stainiess Steel (SS)
Casing: Dia _2in. Length _Sft Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
i ial _See Comments i Geoprobe 7730DT wrap, Sch §, Type 304 SS
Fill Material _o¢€¢€ e, Rig/Core probe Protective Casing - 4 in dia Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 40CPVC

Driller J- Zimmer/J. Trujillo

LogBy Eugene Mullenmeister

Date _6/27/06  permit #_W2006-0443 Surface elevation value reflects

surveyed raised floor.

Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- ) -
- § _| 98 % g e IS Description
Bz || 3L |25 48 Sz 8|2
3% = g ae | ER 2 é 57| 8 (Color, Texture, Structure)
o DR @ @ Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

ML

Initial hole cleared for utilities to five feet with air-knife and backfilled
with air-knifed cuttings. Cuttings above 5 feet not described.

SANDY SILT; mottled yellowish brown (10YR 5/4) and yellowish red
(5YR 4/6); 25% clay; 35% silt; 40% very fine sand; moist

TD=10 ft

Note: Soil descriptions were generated from soil grab sample
specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.




SINGLE COMPLETION WELL DETAILS Page: 3 of 4

PROJECT NUMBER:;_108816 BORING/WELL NO.;_Mw4-2-11
PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASINGELEV.: na__ (MSL)
COUNTY: _Alameda CEMENT FLOOR ELEV.: _1647ft (MSL)
WELL PERMIT NO.: _W2006-0443 DATUM:_CCS27, Zone 3, NAVD88

—v—

EXPLORATION BORING

N

———
l£ i A. Total Depth 10 ft.
| B. Boring Diameter 8 _ in
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
4 R —x—
C. Casing Length (BGL) 10 .
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
> E. Depth to Top of Screen S
E H F. Screen Length 5
Slotted Interval from 5 to _10_
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal - ft
e Ll Iﬁk Seal Material n/a
—¥— H. Annular Seal 2 ft.
Seal Material Baselite I-1I-V cement
— —- I. Transition Sand 075 .
Transition Material _RMC Pacific #60 sand
J. Filter Pack 7.25 .
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill s ft.
F J Material _n/a
L. Top of Casing Height _na__ft
M. Protective Cover Diameter 4 in.
—
—— K= BOL- beoworound fovel
B

Shaw" Shaw Envionmental, Inc.
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Drilling Log

Monitoring Well MW4-2-12
Page: 20of5
Project Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj. No, _108816 | prv
” - RMC Paci
Surface Elev. (msl)_16.45 % Total Hole Depth ~_31.21% North _470384 East _1481930 aesition sand - RMC Pacifi
Top of Casing 2_"‘/'4____ Water Levzlf;nitial NA Static _NA — P\E/)grgzt:(r) ﬁ’l_ @%%’gg%’sign%’: a;’ﬁc' L:O‘Zs
- D in. 3 ; C| X in. ‘efl Casing - Sch 5, Type
Screen: Dia ‘ Length Type/Size ' Stainless Steel (SS)
Casing: Dia _2in. Length _261 Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
. wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core _Limited Access CME-25 Pmﬁectiﬁe Cas%;)pg -4 india Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 40CPVe
aler R. McGahey/A. Vasque. Garrick Anderson, CPG 7/12/06 i« 4 W2006-0444 Surface elevation value reflects
Driller cGaney: queZ| og By Date Permit #_V<0U0-U444 surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
PID by "headspace”
- ) -
- i _I 98 Szl o 9 Description
82 32 |25 Q8 o3 88 (=2
a~ 2 £ ae || B2 S é g | = (Color, Texture, Structure)
o O @ 2 Geologic Descriptions are Based on ASTM/USCS.
? Depths are below ground level.
— 0 "'( %’ Initial hole cleared for utilities to five feet with air-knife and backfilled
" _ / ;\/ with air-knifed cuttings. Cuttings above 15 feet not described.
W
>R
/ Y
4 —
Y %
W
— 6 — b
% /é

[{e]

=4

o

-

5 10.6
Q

w

3

3 15.7
Z :
.

o

G

=

z

(U]

0

S 8.9
2

<

S

O

[+4

[U]

(o]

-

o

rd

3

3 8.6
[a)

(i}

e i

@

8

SILTY SAND; olive brown (2.5Y 4/3); very fine grained sand;
15-20% silt; loose; very wet

Becomes olive brown (2.5Y 4/4) at 18 feet.

Becomes olive brown (2.5Y 4/3) at 20 feet. Trace medium sand.

SILTY SAND; loose fine-grained sand; 20-25% silt; very wet; poor
cuttings returns

Continued Next Page




108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log
Monitoring Well MW4-2-12

Page: 3of 5
Project _Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No. _108816
-~ (%} T
. s 198 %z ¢ |8 Description
4o 32 [[2E| Y8 83 &2 (=2
;= = E te || ge 28 g-—l Z (Color, Texture, Structure)
o DR o ® 2 Geologic Descriptions are Based on ASTM/USCS.
Continued
SILTY SAND; loose fine-grained sand; 20-25% silt; very wet; poor
cuttings returns
%l sm
27
Turns soupy at 30 feet.
TD=31.2 ft
- 34 —
L 36 —
L 44 —
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER;_108816 BORING/WELL NO.:_MW4-2-12
PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASINGELEV.: na _____ (MSL)
COUNTY:_Alameda CEMENT FLOOR ELEV.:  _1645it. (MSL)
WELL PERMIT NO.: _W2006-0444 DATUM:_CCS27, Zone 3, NAVD88

——]

e EXPLORATION BORING
IJ: i A. Total Depth _312
| B. Boring Diameter 8 __ in.
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
4 —¥—
C. Casing Length (BGL) 3
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 26
EH F. Screen Length S
Slotted Interval from 26 to _31
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal N | §
Seal Material n/a
H. Annular Seal 23 ft.
Seal Material Baselite I-1I-V cement
. Transition Sand 1 it
Transition Material _RMC Pacific #60 sand
J. Filter Pack 7 it
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
F Material _n/a
L. Top of Casing Height _nla__ ft.
M. Protective Cover Diameter 4 in.
— MSL = mean sea level
BGL = below ground level

(N

Shaw* shaw Environmental, Inc
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

S a Monitoring Well MW4-2-13
w Page: 20of5
Project _Alameda Pt CTO 133 Owner _US Nawy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj.No. 108816 |y '
Surface Elev. (msl)_16.48 . Total Hole Depth _40.0ft. North _470378 East _1481934 ;Z,"ﬁ;’i‘,’é’ sand - RMC Pacifie
Top of Casing 2NA— Water Lev;l f;nitial NA Static _NA — Peig/rgtztze; 8in.__ %ﬁ%’ ;gf,;igf/’ acifc; :Z‘ZS
- Di in. , i Ci X in. ‘ell Casing - Sch 5, Type
Screen: Dia ‘ Length TypelSize : Stainiess Steel (SS)
Casing: Dia _2in. Length _357. Type _Sch5 Type 304, Stainless Stee! Screen - 0.020 in continuous
, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core Geoprobe 7730DT gggecﬁﬁe Cas%;pg- 4in dia Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 40 CPVC
iler J- Zimmer/J. Trujillo Jim Teo 6/26/06 « 4 W2006-0445 Surface elevation value reflects
Driller /] Lo.g By Date Permit #_YV<UUO-Us40 surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
5 of  § o 8 Descripti
- _2 - =le 39 ¢ b escription
2z 32 (25| a8 o3 8% (=
a~ SE Lo | Eg g 24| =2 (Color, Texture, Structure)
5] L Syl © 5
© DR o < Geologic Descriptions are Based on ASTM/USCS.

—
o
L
AR
Tz

T
I
|

ANVANANAN NS A A S AN AN AN ANNNINY

Depths are below ground level.

"] sm

BM/MU

Initial hole cleared for utilities to five feet with air-knife and backfilled
with air-knifed cuttings. Cuttings above 4 feet not described.

SILTY SAND; dark gray (7.5YR 4/2); loose/no cohesion; wet
Becomes dark reddish gray (5YR 4/2). Moist to wet.

Dark gray (7.5YR 4/2). Loose/no cohesion and wet.

SILTY SAND (60%); (10YR 4/2); loose, non-cohesive; mixed with
SANDY SILT WITH CLAY (40%); 10YR 4/4); slightly stiff, wet

SILTY SAND; (10YR 4/2); loose; fine-grained sand; non-choesive;
wet

Continued Next Page
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

S ® Monitoring Well MW4-2-13
aw Page: 3of5
Project _Alameda Pt CTO 133 Owner _US Navy
Location _Alameda, CA Proj. No. _108816
§ of il . |8 Description
Ec || 38 |oE| Yz 83 522
a~ 2 £ es 82 23 5 | & (Color, Texture, Structure)
o ahe o 2 Geologic Descriptions are Based on ASTM/USCS.
Continued
SILTY SAND; (10YR 4/2); loose; fine-grained sand; non-choesive;
wet
SM
Becomes slightly cohesive at 35 feet.
Becomes (10YR 4/4) Sandy Silt at 40 feet. Some clay, cohesive,
\ and wet. f
o - TD=40 it
— 42 - Note: Soil descriptions were generated from soil grab sample
R i specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
- 44 — approximate.
[~ N
| 52 -




N

R

SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY: _Alameda

WELL PERMIT NO.: _W2006-0445

Page: 4 of 5

BORING/WELL NO.:_MW4-2-13
TOP OF CASING ELEV.: _n/a (MSL)
CEMENT FLOOR ELEV.: 16.48 ft. (MSL)
DATUM:_CCS27, Zone 3, NAVD88
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EXPLORATION BORING

A. Total Depth 40 _ it

B. Boring Diameter 8 in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) 40 1t
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2 i

E. Depth to Top of Screen 3475 1t

F. Screen Length S
Slotted Interval from 3475 to 39.75 ft.
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal - ft
Seal Material n/a

H. Annular Seal _335 i
Seal Material Baselite I-1I-V cement

I. Transition Sand 1 ft.
Transition Material _RMC Pacific #60 sand

J. Filter Pack 55 ft.
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill - ft.
Material _n/a

L. Top of Casing Height _nla ft

M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

Shaw‘ Shaw Environmental, Inc.
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

S > Monitoring Well MW4-2-14
aw Page: 2 of4
Project Alameda Pt CTO 133 Owner us Navy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj. No. _108816 | pjv ¢
Transitic d - RMC Pacifi
Surface Elev. (msl)_16.48 . Total Hole Depth  _11.01 North _470399 East _1481983 #g%":aﬁg san c. actie
TopofCasing ‘NA__ Water Level Initial _NA Static _NA Diameter _8in. ’L:Ztset:: ;%%ngﬁpac’ﬂc' Lapis
Screen: Dia _2.in. Length _Sf. Type/Size _Sch 40 PVC/0.020 in. gt/e/_/ ?asi!g - f?g S5) Type 304
- ) ainless Steel
Casing: Dia _2in. Length 67 Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core Geoprobe 7730DT meecﬁve Casf;,pg _4india Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 40 CPVC
Driller J. ZimmerJ. Trujillo | ogBy EUgene Mullenmeister Date _6/6/06 _  permit #_W2006-0446 Surface ;le\(aézg% value reflects
Surveyed raist 00r.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- 0 L
s 195 B4 o |S Description
£ —_ o 2 o0 = 1]
32 32 aE [ g8 o 3l 88 || 2
a~ = £ ag || Ee 28 g = (Color, Texture, Structure)
o RIES o ® 3 Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

0.0

Initial hole cleared for utilities to five feet with air-knife and backfilled
with air-knifed cuttings. Cuttings above 5 feet not described.

SILTY SAND; olive gray (5Y 4/2); 85% fine to medium grained
sand; 15% silt; wet

SM

TD=11 t

Note: Soil descriptions were generated from soil grab sample
specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.
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SINGLE COMPLETION WELL DETAILS Page: 3 of 4

PROJECT NUMBER:_108816 BORING/WELL NO.:_MW4-2-14
PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASINGELEV.: na______ (MSL)
COUNTY: _Alameda CEMENT FLOOR ELEV.:  _16481t (MSL)
WELL PERMIT NO.: _W2006-0446 DATUM:_CCS27, Zone 3, NAVD88

——

e EXPLORATION BORING
& A. Total Depth 1M1 ft.
I B. Boring Diameter 8 _ in
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
4 R —+
C. Casing Length (BGL) 1M .
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen -6
E H
F. Screen Length S
Slotted Interval from 6  to _11_ ft
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal - ft
f*‘ Seal Material n/a
—¥— H. Annular Seal 3 ft.
Seal Material Baselite I-1I-V cement
— — I. Transition Sand 1 .
Transition Material _RMC Pacific #60 sand
J. Filter Pack 7t
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
E J Material _n/a
L. Top of Casing Height _na__ ft
M. Protective Cover Diameter 4 in.
_,i MSL = mean sea level
K - BGL = below ground level
B

Shaw* shaw Envionmental, Inc
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

. b o
Shaw ® Monitoring Well MW4-2-15
Page: 20of5
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj. No. _108816 HRV .
Surface Elev. (msl)_16.49ft.  Total Hole Depth _31.0ft. North _470339 East _1481937 ;@%"E;”,?é’ sand - RMC Pacifi
. NA - NA : : in. Filter Pack - RMC Pacific, Lapis
TopofCasing [NA__ water Level Initial Static _NA Diameter 8in.____ | /8 e e cand
Screen: Dia _2.in. Length _Sft Type/Size _Sch 40 PVC/0.020 in. 2/9// ICasirég - ??g 85) Type 304
R , tainless Stee
Casing: Dia _2in. Length _261% Type _Sch5, Type 304, Stainless Steel Screen - 0.020 in continuous
wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core _Geoprobe 7730DT ngective Casﬁ;- 4in dia Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 40 CPVC
Driller J-_Zimmer/J. Trujillo Log By Eugene Mullenmeister Date _6/7/06 _  permit #_W2006-0447 Surface elevation value reflects
" | surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- 1] . g
. 5 198 Eg ¢ |8 Description
52 32 |25 8B o3 8% |2
a= = £ as | E@ 3 é g — Z (Color, Texture, Structure)
o RES o 2 Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

9| sm

0.0

|
R
|

AN NN AN NSNS A ANAN AN ANINNNES
W

sP-
SM

Initial hole cleared for utilities to five feet with air-knife and backfilled
with air-knifed cuttings. Cuttings above 5 feet not described.

SILTY SAND; grayish brown (2.5Y 5/2); 80% fine to medium
grained sand; 20% silt; wet

POORLY GRADED SAND WITH SILT; light olive brown (2.5Y 5/4);
92% fine to medium grained sand; 8% silt; wet

Continued Next Page




Shaw:

Project _Alameda Pt CTO 133

Drilling Log
Monitoring Well MW4-2-15

Page: 3 of 5
US Navy

Proj. No. _108816

Depth
(t)
Well
Completion
PID
(ppm)

% Recovery
Blow Count
Recovery
Graphic
Log

Sample ID

ASTM/USCS

Description

(Color, Texture, Structure)
Geologic Descriptions are Based on ASTM/USCS.

Continued

POORLY GRADED SAND WITH SILT; light olive brown (2.5Y 5/4);
92% fine to medium grained sand; 8% silt; wet

N

.’

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

TD=31 ft

Note: Soil descriptions were generated from soil grab sample
specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER;_108816 BORING/WELL NO.:_MW4-2-15
PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASING ELEV.: _n/a _ (MSL)
COUNTY: _Alameda CEMENT FLOOR ELEV.: 16.49 ft.__(MSL)
WELL PERMIT NO.: _W2006-0447 DATUM:_CCS27, Zone 3, NAVD88

—1—

EXPLORATION BORING

——
L i A. Total Depth 31 it
I B. Boring Diameter 8 _ in
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
< % .
C. Casing Length (BGL) 31 it
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 26
EH F. Screen Length S ft.
Slotted Interval from 26 to _31 ft
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal = ft
sl st Iﬁf“ Seal Material n/a
—*— H. Annular Seal 2225 .
Seal Material Baselite I-1I-V cement
- —= . Transition Sand 095
Transition Material _RMC Pacific #60 sand
J. Filter Pack 73 .
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill == ft.
E J Material _n/a
L. Top of Casing Height _na_ ft
M. Protective Cover Diameter 4 in.
—— -
—— k= BOL - bolow greund evel

Shaw'*’ Shaw Environmental, Inc.
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108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log

Sha e Monitoring Well MW4-2-16
W Page: 20of4
Project Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj. No. _108816 | v d
t - f
Surface Elev. (msl)_16.46 ft. _ Total Hole Depth _14.01. North _470359 East _1481974 Jansition sand - RMC Pacifi
TopofCasing ‘NA__ water Level Initial Y 431 Static _NA Diameter _8in. fo,;eP gch,gz%(zpac’ﬂc' Lapis
- Di 2in. 5t ; Sch 40 PVC/0.020 in. Well Casing - Sch 5, Type 304
Screen: Dia . Length Type/Size . Stainiess Stoel (SS)
Casing: Dia _2in. Length 91t Type _Sch b, Type 304, Stainless Steel Screen - 0.020 in continuous
. A See C " i wrap, Sch 5, Type 304 SS
Fill Material ee Comments Rig/Core Protective Casing - 4 in dia Sch
Drill Co. _WDC Exploration & Wells Method _Hollow Stem Auger 40 CPVC
iller J- Zimmer/d. Trujillo Garrick Anderson, CPG 7/7/06 it # W2006-0448 Surface elevation value reflects
Driller i ng By Date Permit #_Y¥<0UO-U446 surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
c ol e € (23 . g
S |92 57 o Q Description
EP =0 ol 3 Q9| =© @
8= S £ e || g 3 é L = (Color, Texture, Structure)
© Dl @ 2 Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

Initial hole cleared for utilities to five feet with hand auger. Cuttings
above 5 feet not described.

POORLY GRADED SAND; brown (10YR 5/3); fine grained sand;
trace silt; wet

~5 inches of Silt near bottom.

TD=14 ft

Note: Soil descriptions were generated from soil grab sample
specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.
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SINGLE COMPLETION WELL DETAILS

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY:_Alameda

WELL PERMIT NO.: _W2006-0448

Page: 3 of 4
BORING/WELL NO.:_MW4-2-16
TOP OF CASING ELEV.: _n/a (MSL)
CEMENT FLOOR ELEV.: 16.46 ft. (MSL)

DATUM:_CCS27, Zone 3, NAVD88

——]
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EXPLORATION BORING

A. Total Depth 14

B. Boring Diameter 8 in.
Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) 14 it
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2 in.

E. Depth to Top of Screen 9

F. Screen Length 5
Slotted Interval from 9 to _14
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal ——  ft
Seal Material n/a

H. Annular Seal 6 ft.
Seal Material Baselite I-1I-V cement

I. Transition Sand 1 ft.
Transition Material _RMC Pacific #60 sand

J. Filter Pack 7t
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill - ft.
Material _n/a

L. Top of Casing Height _nla ft.

M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

Shaw* shaw Envionmental, inc




108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06

Drilling Log
Monitoring Well MW4-2-17

Page: 2 of 5
Project Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj. No. 108816 |ppv
Transiti - RMC Paci
Surface Elev. (msl)_16.48 1. Total Hole Depth _31.01t. North _470353 East 1481973 pisition sand - RMC Pacifi
TopofCasing ‘NA__ Water Level Initial _NA Static _NA — P\??metzg 8in. fztgep ;g,‘,big,cd’:ac'ﬁc' La;zs
- D 2in. 51t + C /0.020 in. Well Casing - Sch 5, Type 30
Screen: Dia R Length Type/Size ' Stainiess Steel (SS)
Casing:Dia _2in. _ Length _26 ft. Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
. . . 7730DT wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core _Geoprobe 7730D Protective Casing - 4 in dia Sch
Drill Co. _WDC Exploration & Wells Method _FHollow Stem Auger 40 CPVC
star J. Zil /J. Trujill Eugene Mullenmeister 6/6/06 « 1 W2006-0557 Surface elevation value reflects
Driller J. £ZimmerJ). Irujiio  |ogBy EUg Date Permit # 222097 | surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- 1] T
- s ag g EJ o |9 Description
=70 = (] Q 9 =
az o2 of || 48 Q3 a¥ |f 2
8= = £ g | EHE 38| S I 2 (Color, Texture, Structure)
o Dl a® 2 Geologic Descriptions are Based on ASTM/USCS.
™ Depths are below ground level.
- 0 NN Initial hole cleared for utilities to five feet with air-knife and backfilled
B _ / / with air-knifed cuttings. Cuttings above 5 feet not described.
2 — »
B 4 I \‘
i T % /4 SILTY SAND; very dark grayish brown (10YR 3/2); 85% fine
5 D grained sand; 15% silt; wet
— 8 —

Becomes light yellowish brown (10YR 5/4) at 9 feet. Silt content
SM increases to 20%.

T
i
NWA%

W

0.0

=
Oyt

a_%)

WELL GRADED SAND WITH SILT; light yellowish brown (10YR
6/4); 90% fine to medium grained sand; 10% silt; wet
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Continued Next Page




Drilling Log
Monitoring Well MW4-2-17

aw

S

Page: 30of5
N Project _Alameda Pt CTO 133 Owner _US Navy
/‘ Location _Alameda, CA Proj. No. 108816
- (2] T
- 5 198 5z « |8 Description
o | 38 |5 Q8 S S=2
8= = £ ae | Ee 39 g-* Z (Color, Texture, Structure)
o piES ot 2 Geologic Descriptions are Based on ASTM/USCS.
Continued
:';",S:, ‘ WELL GRADED SAND WITH SILT; light yellowish brown (10YR
'ozo“’of 6/4); 90% fine to medium grained sand; 10% silt; wet
:'000‘7:'
b ‘3, L oo 9
90200
,;oaoja'c sw
[0 f,oo )
e o
5o 5
,'0 na: .
50% 9
TD=30 ft
i ] Note: Soil descriptions were generated from soil grab sample
L 34 — specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
- - approximate.
) 38
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SINGLE COMPLETION WELL DETAILS Page: 4 of 5

PROJECT NUMBER;_108816 BORING/WELL NO.:_MW4-2-17
PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASINGELEV.: na ____ (MSL)
COUNTY: _Alameda CEMENT FLOOR ELEV.:  _16.481t._ (MSL)
WELL PERMIT NO.: _W2006-0557 DATUM:_CCS27, Zone 3, NAVD88

—n—

EXPLORATION BORING

—
L _ A. Total Depth 31t
I B. Boring Diameter 8 in.
G Drilling Method Hollow Stem Auger
WELL CONSTRUCTION
T C. Casing Length (BGL) 31 .
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 26
EH F. Screen Length S
Slotted Interval from 26 to _3
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal - ft
iz M tcoce Seal Material n/a
H. Annular Seal 222 1
Seal Material Baselite I-1I-V cement
- I. Transition Sand 18 .
Transition Material _RMC Pacific #60 sand
J. Filter Pack 7 it
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
F Material _h/a
L. Top of Casing Height _ha__ ft.
M. Protective Cover Diameter 4 in.
—
— 'I;ACSEII: z g:a?gvr\]/ Z?gljgﬁ:avel

Shaw"" Shaw Environmental, Inc.




Drilling Log

_ Sha&; Monitoring Well MW4-2-18
Page: 20of4
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Annular seal - Cement, Type
Location _Alameda, CA Proj. No. _108816 | iyv ) yp.
Surface Elev. (msl)_16.48 1. Total Hole Depth _12.0#. North _470459 East _1481932 ;g%”:’a”,?é’ sand - RMC Pacific
TopofCasing [NA____ Water Level Initial Y 4.5%. Static _NA Diameter _8in. fztset;epggzbiglcd%c:ﬂc, Lapis
:Dia _2in. 51t i Sch 40 PVC/0.020 in. Well Casing - Sch 5, Type 304
Screen: Dia - Length Type/Size : Stainiess Stee! (SS)
Casing:Dia 2. Length _6.5ft Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous
wrap, Sch 5, Type 304 SS
Fill Material _See Comments Rig/Core Geoprobe 6620DT ngactive Casf;,p; _4india Sch
Drill Co. _ResonantSonic Intemational Method _Hollow Stem Auger 40 CPVe
iller J- Ambniz Joe Strack 8/28/06 it # W2006-0721 Surface elevation value reflects
Driller LO.Q By Date Permit# 22202l surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326

> - 9] T
- S _ 1l 9¢ 52 o 9 Description
g2 32 [oE Y8 S 522
8= = £ og || g 2 é g (= (Color, Texture, Structure)
o DR ] 2 Geologic Descriptions are Based on ASTM/USCS.

Depths are below ground level.

Asphalt and concrete debris.

POORLY GRADED SAND WITH SILT; dark yellowish brown; 90%
very fine to fine sand; 10% silt; medium dense; noncohesive; moist

Concrete debris near 5 feet.

wet

TD=11.5t

Note: Soil descriptions were generated from soil grab sample

— 14 — specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06




SINGLE COMPLETION WELL DETAILS Page: 3 of 4

PROJECT NUMBER;_108816

PROJECT NAME:_Alameda Pt CTO 133

COUNTY:_Alameda

WELL PERMIT NO.: _W2006-0721

BORING/WELL NO.:_MW4-2-18
TOP OF CASING ELEV.: _n/a (MSL)
CEMENT FLOOR ELEV.: 16.48 ft. (MSL)
DATUM:_CCS27, Zone 3, NAVD88

—n—

——F
L
+

N\

2PN

EXPLORATION BORING

A. Total Depth 12 1t

B. Boring Diameter 8  in.

Drilling Method Hollow Stem Auger

WELL CONSTRUCTION

C. Casing Length (BGL) 1.5
Material _Sch 5, Type 304, Stainless Steel

D. Casing Diameter 2 in.

E. Depth to Top of Screen 6.3

F. Screen Length 5
Slotted Interval from 63 to 113 ft.
Slot Type continuous wrap SS
Slot Size 0.020 in.

G. Surface Seal -  ft
Seal Material n/a

H. Annular Seal 35 ft.
Seal Material Baselite I-1l-V cement

I. Transition Sand 2 ft.
Transition Material _RMC Pacific #60 sand

J. Filter Pack 6 it
Material _RMC Pacific-Lapis Lustre # 2/16 sand

K. Backfill - ft.
Material _n/a

L. Top of Casing Height _nhla__ ft.

M. Protective Cover Diameter 4 in.

MSL = mean sea level
BGL = below ground level

Shaw* shaw Envionmental In
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Drilling Log

Sag Monitoring Well MW4-2-19

Page: 2 of 4
Project _Alameda Pt CTO 133 Owner _US Navy COMMENTS
Location _Alameds, CA Proj. No. _108816 pular seal - Gement, Type
Surface Elev. (msl)_16:57 ft. _ Total Hole Depth  _12.51t. North 470335 past _1481920 pransition sand - RMC Pacifi
TopofCasing -NA__ Water Level Initial L 5.0t Static _NA Diameter _8in.__ | FilterPack RMCP acific, Lapis
Screen:Dia 20 length S ft, Type/Size Sch 40 PVC/0.020 in. ggﬁ) giiﬂgég?g Sf} Type 304
Casing: Dia _2.n. Length _6.51. Type _Sch 5, Type 304, Stainless Steel Screen - 0.020 in continuous

wrap, Sch 5, Type 304 SS

Fill Material _See Comments Rig/Core _Geoprobe 6620DT Protective Casing - 4 in dia Sch
Drill Co. _ResonantSonic Intemational  \Method _Hollow Stem Auger 40CPVC
i Joe Strack 8/24/06 < 4 W2006-0722 Surface elevation value reflects
Driller LO.Q By Date Permit # T2 022 | Surveyed raised floor.
Checked By _Eugene Mullenmeister, PG C57 License No. __283326
- (9] T
- R -8 § Tz e |8 Description
'gg 2 o€ || 48 o3l af 2
3E 2 g as | E@ 2 é s 2 (Color, Texture, Structure)
© RES @ '2 Geologic Descriptions are Based on ASTM/USCS.
Depths are below ground level.
B POORLY GRADED SAND WITH SILT AND CLAY; olive brown;
90% very fine to fine sand; 10% fines; loose; poor cohesion; slightly
R moist
SP-
SM
i T TSILTY SAND; wetto saturated
B SM
B TD=11.5ft
5 4
Note: Soil descriptions were generated from soil grab sample
— 14 — specimens collected from the veins of hollow stem auger flytes. As a
result, the depths of all descriptions and soil horizon boundaries are
approximate.

108816 DRILLING LOG Rev: 11/8/06 GINT.GPJ CALTRANS.GDT 11/13/06
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SINGLE COMPLETION WELL DETAILS Page: 3 of 4

PROJECT NUMBER:_108816 BORING/WELL NO.:_MW4-2-19
PROJECT NAME:_Alameda Pt CTO 133 TOP OF CASING ELEV.: n/a (MSL)
COUNTY: _Alameda CEMENT FLOOR ELEV.: 16.51 ft. (MSL)
WELL PERMIT NO.: _W2006-0722 DATUM:_CCS27, Zone 3, NAVD88

N

e

EXPLORATION BORING

———
IJ'- - A. Total Depth _125 1.
| B. Boring Diameter 8__ in
G Drilling Method Hollow Stem Auger
7 K e WELL CONSTRUCTION
\ C. Casing Length (BGL) 115 .
Material _Sch 5, Type 304, Stainless Steel
D. Casing Diameter 2 in.
D E. Depth to Top of Screen 6.3
E H F. Screen Length S
Siotted Interval from 63 to 113 it
Slot Type continuous wrap SS
Slot Size 0.020 in.
A C G. Surface Seal - ft
o SR cconns I*F‘ Seal Material n/a
I H. Annular Seal 35 ft
Seal Material Baselite I-1I-V cement
- — . Transition Sand 125
Transition Material _RMC Pacific #60 sand
J. Filter Pack 52 it
Material _RMC Pacific-Lapis Lustre # 2/16 sand
K. Backfill - ft.
F J Material _n/a
L. Top of Casing Height _na__ft.
M. Protective Cover Diameter 4 in.
o
—— K=& BOGL = belowgroundicvel
B

Shaw " Shaw Envionmental, inc




| Appendix D
System Installation Test Report

ConcTP-1:\124716 Alameda (FZNO)\Plume 4-2\RAR\FM_2 RAR_f.doc DCN: SHAW_3260_FZNO_0010_0
12.28.07 December 28, 2007



\ ) Installation and Testing Report for SPH Operations &
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Purpose

The purpose of this report is to present a brief description of Thermal Remediation Services, Inc.
(TRS) system installation and start up testing methods and results for the remedial work at Plume 4-2,
Former Alameda NAS, Alameda, CA.

System Construction

Subsurface installation of the electrodes commenced on May 23, 2006 and continued until
July 18, 2006 when drilling activities were stopped, at Shaw’s direction, to further investigate
contaminated liquids found in the vats of the Plate Shop, inside Building 360. Subsurface
installation resumed on September 7, 2006 and concluded on September 19, 2006. Ninety-
one electrodes, seventeen groundwater monitoring wells, and fourteen temperature
monitoring points were installed by the TRS drilling subcontractor. The as-built information
for the above mentioned system components are attached with this document.

The surface equipment was delivered in three different phases, with electrode cables and the
vapor recovery (VR) blower received on June 27, 2006, the Power Control Unit (PCU)
received on June 29, 2006, and the condenser unit/cooling tower received on September 19,
2006. The condenser unit and the cooling tower were placed inside a 20’ x 40’ x 4”
secondary containment berm. Interlock wiring was completed on all of TRS’ equipment on
October 3, 2006.

The VR blower unit is a skid mounted 40 horsepower rotary displacement blower, equipped
with inlet and discharge silencers, housed inside an insulated sound enclosure. The control
components are permanently mounted on the exterior of the enclosure for simplification of
installation and operation. This unit was tested at the manufacturer’s facility prior to delivery
and has been field tested for proper operation at one other site prior to installation at Alameda
NAS and maintenance has been completed in accordance with the manufacturer’s
specifications.

The TRS PCU is a 2,000 kilowatt (kW), self contained, variable output transformer. The unit
is housed in an 8’ x 8’ x 40’ modified shipping container. A control room is situated at one
end where the unit can be operated, manually or remotely, by the integrated computer and
programmable logic controller (PLC) system.

The TRS steam condenser consists of two skid-mounted units. One unit contains a water-
cooled plate heat exchanger, two condensate storage tanks (knock-out pots), condensate
pump, condensate filter, recycle pump, blowdown pump, and the control components and
valves to operate the system, all housed in an insulated, galvanized steel enclosure. The
second unit consists of a cooling tower and cooling fan. These units were factory tested for
leaks and functionality prior to shipment to the site.

Vapor recovery piping and treatment system construction commenced on July 17, 2006 and
was completed with the addition of the vapor granular activated carbon (GAC) vessels on
October 7, 2006. The VR system is constructed with schedule 40 CPVC (chlorinated
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polyvinyl chloride) pipe and schedule 80 CPVC pipe fittings influent of the condenser unit.
Post condenser materials include schedule 80 PVC pipe and fittings, polypropylene cam and
lock fittings, and PVC suction hose.

Electrical power was brought to the site and connected to the PCU during the week ending
September 1, 2006.

The liquid hold up vessel (6,500 gallon high density polyethylene tank) was delivered to the
site on September 26, 2006 and placed inside a 24’ diameter by 28” high secondary
containment berm. A float switch was installed in the tank and interlocked to shut down the
SPH system in the event of a high tank liquid level condition.

The condensate treatment system construction was initiated on October 3, 2006 with the
arrival of the liquid GAC vessels. Construction of the condensate treatment system was
completed on October 17, 2006. The system is constructed with schedule 80 CPVC pipe,
fittings, and PEX® tubing and fittings.

As-built drawings for the installation locations of each of the components are attached with
this document.

System Quality Inspections and Testing

Quality control inspections of the heating and treatment system were performed in
accordance with TRS’ standard operating procedures, and are divided into five steps:

Integrity and completion of the vapor recovery piping
Function testing of the treatment system components
Step-and-touch voltage safety checks

Subsurface energy application evaluation (start up)
Subsurface vacuum influence evaluation

Nk =

Vapor Recovery Piping Inspections

Inspection of the vapor recovery system requires first a visual inspection of each of the
joined components (glue joints) as well as inspecting the integrity of the vapor recovery
piping itself. Upon achieving a satisfactory result of the visual inspection, the inspection is
conducted again with the vacuum blower operating, simulating normal site conditions. This
test involves visually and audibly inspecting the entire VR piping system for leaks.

The vacuum blower was activated for testing on October 7, 2006, at an operating vacuum of
approximately 3” Hg. Due to higher than expected groundwater levels in the treatment area,
the applied field vacuum was limited during testing to prevent the collection of excessive
water from the subsurface. This was accomplished by opening the dilution air valve at the
vapor recovery blower inlet. Visual and audible inspections were conducted over a span of
90 minutes. No leaks were found in the VR piping system.

ALAOS Installation and Testing Report 102306 acf 3



~

()

On October 18, 2006, vacuum gauge connections were installed at the end of each vapor
recovery header (thirty total) to verify vacuum influence over the entire VR piping system.
All thirty test locations indicated negative pressures, confirming vacuum application
throughout the entire VR piping system.

Treatment System Function Tests

Testing of the treatment system commenced on September 25, 2006. The condenser cooling
tower sump was filled with water and the condenser operation was initiated. Items inspected
include checks for leaks and functionality (hand/off/auto switches, float switches, valves),
and the ability to maintain normal operation. Once functionality was determined satisfactory,
equipment interlock testing commenced. Testing of interlocks took place between September
27, 2006 and October 6, 2006 and performed as designed.

The condensate treatment system was tested for readiness by initiating the system under
normal operating conditions and visually inspecting all connections for leaks. The system
was also verified for the proper operational parameters (flow, differential pressures, and
applied field vacuum) on all gauges and valves. The discharge line to the POTW discharge
point was tested with potable water and inspected for leaks at each connection over the entire
length of the line. Final testing was completed on October 17, 2006. No leaks were found in
the conveyance piping, liquid granular activated carbon vessels, and the treated condensate
discharge line to the POTW discharge point. Each of these tests was deemed satisfactory. An
as-built process-flow diagram is included with this document.

Step-and-Touch Voltage Safety Tests

This test is a critical safety test for application of the heating technology. Refer to the
submitted Standard Operating Procedures (SOPs) “ALA05 Voltage Safety Survey SOP 1.0
100406 acf.pdf’ and “ALAOS5 Exclusion Zone Entry SOP 2.0 100506 acf.pdf’. The electrode
field was initially energized on October 3, 2006 for step and touch, and step and step voltage
safety testing. No voltage potential in any area around the site was greater than the 15 volt
limit in dry conditions. After a rain event on October 5, 2006, the grout seals on eight of the
electrodes on the south side of the exterior of the Building 360 annex had elevated voltage
potentials. TRS has electrically isolated the grout seals with a suitable elastomer to provide
the required electrical isolation and covered this material with plywood to protect the
elastomer from the outdoor elements. An additional voltage survey was conducted on
October 18, 2006, after the final electrode cabling configuration was completed. No voltage
potential in any area around the site was greater than the 15 volt limit. The voltage survey
results are attached with this document.

Subsurface Energy Application Evaluation

System testing and energy application evaluation commenced on October 3, 2006. TRS
initiated applying electrical energy to the electrode field to evaluate the electrical conditions
of the load (treatment volume). The evaluation includes observations of cable/electrode
amperage as well as an overall evaluation of the electrical balance of the load. This
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evaluation was conducted over night on October 7, 2006. This pre-operation test indicates we
will be operating at approximately 150 to 300 volts and well within the amperage limits of
the delivery cables.

Subsurface Vacuum Influence Evaluation

Vacuum influence on the site is measured at vacuum piezometers installed at each
temperature monitoring point location (14). The results of the piezometer vacuum
measurements are included with this document. Due to higher than expected groundwater
levels in the treatment area, the applied field vacuum is being limited to prevent collecting
excessive water from the subsurface. This is accomplished by opening the dilution air valve
at the vapor recovery blower inlet.

As of October 20, 2006, TRS has completed installation and testing of the SPH system at

Plume 4-2, Former Alameda NAS, Alameda, CA. The system is ready for full operation, and
will commence upon written approval from Shaw Environmental & Infrastructure.
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-2- Above 20.0 20
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Vacuum Influence Test 10/18/2006
Pizeometer Measured
Location Vac (in WC)

Cco7 -0.80

D04 -2.30

F04 -0.05

F03 -0.16

J05 -0.35

K08 -0.25

G07 -0.10

EO07 -0.01

H10 -0.08

K11 -0.34

M12 -0.09

P11 -0.07

Q13 -2.00

P15 -0.85

Blower Vac (in Ig:::‘:g::sg; Flowrate

Hg) Ha) (SCFM)
45 25 440
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Voltage Survey

s Maximum allowable observed voltage is 15-volts.
-—Date/time: _10/7/2006 _ 7:15 Inspector's Name: G Knight
PCU output Voltage: 585 VAC
Location Voltage Detection Points Voltzfge Fixed or
Number Black Probe Red Probe Rgiglltg?s L 02?12:0(?/R)
1 Gate Post Gate Handle 0 F
2 Concrete Fence Post 0 F
3 Concrete Fence Post 0 F
4 Concrete Bldg. 163 fence Post 0 F
5 Concrete Bldg. 163 Steel Door Frame 0 F
6 Fence Post Gate Handle 0 F
7 Concrete Fence Post (by switch gear box) 0 F
8 Concrete Fence Post (by switch gear box) 0 F
9 Concrete Fence Post/Gate 0 F
10 Concrete SDXR-2 0 F
11 Concrete SDXR-1 0 F
12 Concrete Pad Lock/Access Grate 1.09 F
13 Concrete Water Valve Bollard 0 F
14 Concrete Water Valve 0 F
15 Concrete H4 Concrete Seal 4.6 F
16 Concrete K7 Concrete Seal 4.4 F
17 Concrete L7 Concrete Seal 2.8 F
18 Concrete Water Valve Bollard 0 F
19 Concrete Annex Door Frame 0 F
20 Concrete Building 360 Door Frame 0 F
21 Concrete Annex Center Column 0 F
7N 22 Concrete Annex Door Frame 0 F
\ J 23 Concrete Plate Shop Door Frame 0 F
- 24 Concrete Plate Shop Door Frame 0 F
25 Concrete SDXR-4 0.9 R
26 Concrete Annex Access Grate 1.8 R
27 Concrete Locker (south annex wall) 4.8 R
28
29
30
31
32

),




.-
I4

\__-Date/time:

Voltage Survey

Maximum allowable observed voltage is 15-volts.

10/18/2006 __16:00 Inspector's Name:

PCU output Voltage: 585 VAC

B.Pierce

Location Voltage Detection Points Voltgge Fixed or
Number Black Probe Red Probe R(e&t)illtr;?s L o;?ir;:o(rg/m
1 Gate Post Gate Handle 0 F
2 Concrete Fence Post 0 F
3 Concrete Fence Post 0 F
4 Concrete Bldg. 163 fence Post 0 F
5 Concrete Bldg. 163 Steel Door Frame 0 F
6 Fence Post Gate Handle 0 F
7 Concrete Fence Post (by switch gear box) 0 F
8 Concrete Fence Post (by switch gear box) 0 F
9 Concrete Fence Post/Gate 0 F
10 Concrete SDXR-2 0.76 V F
11 Concrete SDXR-1 0.67V F
12 Concrete Pad Lock/Access Grate 0 F
13 Concrete Water Valve Bollard 092V F
14 Concrete Water Valve 0 F
15 Concrete H4 Concrete Seal 0.62V F
16 Concrete K7 Concrete Seal 0 F
17 Concrete L7 Concrete Seal 0 F
18 Concrete Water Valve Bollard 0 F
19 Concrete Annex Door Frame 0 F
20 Concrete Building 360 Door Frame 0 F
21 Concrete Annex Center Column 0 F
TN 22 Concrete Annex Door Frame 0 F
\J 23 Concrete Plate Shop Door Frame 0 F
T 24 Concrete Plate Shop Door Frame 0 F
25 Concrete SDXR-4 0 R
26 Concrete Annex Access Grate 1V R
27 Concrete Locker (south annex wall) 0 R
28 Gate Post Gate Post 0 R
29 Concrete Fence Post near D 4 0 R
30 Concrete Metal Door near G 11 0.84Vv R
31 Concrete South Access Gate 0 R
32 Concrete SDXR-3 0 R
33 Concrete Hallway Access Door Frame 1.7V R
34 Concrete Water Supply Manifold 0 R
35 Concrete Stairs 0 R
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Appendix F
Laboratory Analytical Data Packages for Treatment Impact
Assessment Soil and Groundwater Samples
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APPENDIX F — LABORATORY ANALYTICAL DATA
PACKAGES FOR TREATMENT IMPACT
ASSESSMENT SOIL AND GROUNDWATER
SAMPLES

THIS RECORD CONTAINS LARGE VOLUMES OF
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LOCATED WITH THE ADMINISTRATIVE RECORD
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DUE TO EXTENSIVE VOLUME, THIS DATA WILL
NOT BE IMAGED.

TO VIEW THE DATA, CONTACT:

DIANE C. SILVA
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NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST
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TELEPHONE: (619) 532-3676



Appendix G
Labaratory analytical data packages for Groundwater
Baseline, Progress, and Rebound Samples
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Laboratory Analytical Data Packages for System Compliance
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Appendix I
Statistical Analyses of September Rebound Groundwater
Sampling Data
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Statistical Analysis of Alameda Plume 4-2

The objective of this statistical analysis is to estimate the mean concentration of total SAs in the
Alameda Plume 4-2 during the September 2007 sampling event when all 19 wells were
monitored, and to test whether the mean total SAs is less than 10,000 pg/L. The plume is
monitored in 5 strata, or operational units, representing different proportions of the total water
volume of the plume. Since each stratum represents a different volume of water in the plume a
stratified statistical analysis design is appropriate. The use of stratification is a standard method
of analysis to estimate the mean, variance of a characteristic and is discussed in sampling texts
such as Cochran'. Because the mass of all physical samples is insignificant compared to the total
mass of the population, the finite population correction factor is ignored. Also, as Region 3 had
only one sampling well it was impossible to get a reliable mean or variance estimate for this
stratum and Region 3 was thus collapsed with Region 2 to form a single collapsed stratum. Table
1 below shows the 4 strata used in the statistical analysis design along with the results for Total
SAs for each well within the stratum during the September 2007 sampling period. Table 2 gives
the stratum weights representing the proportion of water volume each stratum represents.

Table 1. Strata and Results

. Sample
Strata Well ID Collection Units Total SAs
Date
Region 1 MW4-2-1 9/24/2007 pg/L 23.71
MW4-2-2 9/24/2007 ug/L 297.70
MW4-2-3 9/24/2007 Ho/L 175.00
MW4-24 9/24/2007 ug/L 633.50
MW4-2-5 9/25/2007 pg/L 7598.90 |.
Region 2&3 | MW4-2-9 9/24/2007 ug/L 26.96
MW4-2-18 9/25/2007 pg/L 476.30
MW4-2-14 9/25/2007 pg/L 22.56
Region 4 MW4-2-6 9/24/2007 yg/L 8.50
MW4-2-7 9/24/2007 ug/L 17.11
MW4-2-8 9/24/2007 ug/L 280.63
MW4-2-11 9/24/2007 pg/L 21.49
MW4-2-12 9/24/2007 ug/L 1328.00
MW4-2-13 9/24/2007 pg/L 1527.76
Region 5 MW4-2-10 9/24/2007 pg/L 1464.70
MW4-2-15 9/25/2007 pg/L 497.75
MW4-2-16 9/25/2007 pg/L 1203.56
MW4-2-17 9/24/2007 pg/L 12044.85
MW4-2-19 9/24/2007 pg/L 739.58

' W. Cochramn (1977) Sampling. John Wiley, NY,NY
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Table 2. Water Volume and Weights by Strata

Total GW Stratum Number

Strata Vol by Weight | of Wells
Region (L)

Region 1 2,021,299.20 0.26 5

Region2 &3 637,259.40 0.08 3

Region 4 2,760,523.50 0.36 6

Region § 2,251,548.00 0.29 5

Total 7,670,630.10 1.00 19

To determine if the plume mean for Total SAs is less than the 10,000 pg/L an upper 95% upper
confidence limit (UCL), based on the t-statistic, was used. As the data within each strata and across all
strata appears highly skewed Chen'’s test was also applied. Chen’s test is suggested for use by EPA 2
when data appears highly skewed and is more appropriate in these situations than the 95% UCL based

on the t-distribution. Table 3 below gives the stratum weights, weighted summary statistics, and the 95%

UCL and results of Chen'’s test for testing whether the mean for Total SAs is greater than 10,000 pg/L.

Note the result for Chen’s test is a p-value. The p-value is a probability and is thus a value between 0 and

1. If the p-value is less than 0.05, in our case, there is evidence to support the fact that the mean is
greater than 10,000 ug/L. However, as the p-value is 1.0, this strongly suggests that the mean for the
plume is less than 10,000 pg/L. The 95% UCL(t) based on the t-distribution gives a UCL of 3085.7ug/L
which is also less than 10,000 ug/L.

Ta‘ble 3: Plume and Strata Estimates, UCL and Chen’s Test

Chen's
Weighted . Test
. . A Weighted .
Weighted . Weighted Third Weighted | 95% Mean
Strata %r:itu*:? Mean V‘yae:%l:lt:: Variance Moment séfg:a;fd Skew- UCL(T) >
9 {ug/L) of Mean about Mean ness (ug/L) | 10,000
Mean (p-
value)
Region 1 0.26 460.0 | 7.47E+05 1.49E+05 1.43E+09
Region 2&3 0.08 14.6 | 4.69E+02 1.56E+02 1.76E+04
Region 4 0.36 190.9 | 6.44E+04 1.07E+04 1.50E+07
Region 5 0.29 9364 | 2.12E+06 4.25E+H05 6.82E+09
Plume Total 1.00 1601.9 | 2.94E+06 5.85E+05 8.26E+09 | 7.65E+02 1.64E+00 | 3085.7 1.00

For comparative purposes, the analysis was also carried out on the unweighted and unstratified raw data.

This analysis is inappropriate as it would down weight information representing a larger proportion of the
water volume. However, it is being included here as it is commonly used whether it is appropriate or not.

ProUCL 4.0, (which can not handle stratified data) gave a 95% UCL based on the gamma distribution of

3431 pg/L for the mean of Total SAs and Chen’s test also gave a p-value of 1.0. Again, two procedures
indicate that the mean concentration of Total SAs in the plume is less than 10,000 ug/L.

2 USEPA (2006), EPA QA/G-9:Data Quality Assessment A Reviewer’s Guide, EPA/240/B-06/002
Chen, L (1995), Testing the mean of a skewed distribution, Journ. of The American Stata. Assoc., 90:767-772
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