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January 24, 2003

Mr. Scott O, Seery

Hazardous Materials Specialist

Alameda County Health Care Services Agency

Department of Environmental Health, Hazardous Materials Division
1131 Harbor Bay Parkway, Suite 250

Alameda, California 94502

Subject:  Year 2002 Annual Summary Report
Redwood Regional Park Service Yard Site — Oakland, California

Dear Mr. Seery:

Attached is the Stellar Environmental Solutions (SES) Year 2002 Annual Summary Report for the
underground fuel storage tank (UFST) site at the Redwood Regional Park Service Yard, located at 7867
Redwood Road, QOakland, California. This project is being conducted for the East Bay Regional Park
District, and follows previous site investigation and remediation activities associated with former leaking
underground fuel storage tanks, conducted since 1993. The key regulatory agencies for this investigation are
the Alameda County Health Care Services Agency, the California Regional Water Quality Control Board,
and the California Department of Fish and Game.

This report summarizes activities conducted from October through December 2002, including groundwater
monitoring and sampling of site wells and surface water sampling. Hydrochemical trends and an assessment
of the ORC™ injection corrective action program are also discussed. 1f you have any questions regarding
this report, please contact Mr. Ken Burger of the East Bay Regional Park District, or contact us directly at
(510) 644-3123.

Sincerely,

Bruce M. Rucker, R.G., RE.A.
Project Manager

Vﬁicllard S. Makdisi, R.G., R.E.A.
Principal

ce: Michael Rugg, California Department of Fish and (Game
Roger Brewer, California Regional Water Quality Control Board
Ken Burger, East Bay Regional Park District
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1.0

INTRODUCTION

PROJECT BACKGROUND AND PREVIOUS ACTIVITIES

The subject property is the East Bay Regional Park District (EBRPD) Redwood Regional Park
Service Yard located at 7867 Redwood Road in Qakland, Alameda County, California. The site has
undergone site investigations and remediation since 1993 to address subsurface contamination
caused by leakage from one or more of two former underground fuel storage tanks (UFSTs) that

- contained gasoline and diesel fuel. The Alameda County Health Care Services Agency (ACHCSA)

has provided regulatory oversight of the investigation since its inception. Other regulatory agencies
with historical involvement in site review include the California Regional Water Quality Control
Board (RWQCB) and the California Department of Fish and Game (CDFG).

The following phases of site investigation and corrective action have been completed:

May and June 1993: Site USTs were removed.
September and October 1993: Initial site characterization (17 exploratory boreholes).
October 1994: Installation of six groundwater monitoring wells.

November 1994 to April 1999: Quarterly groundwater and surface water monitoring
(14 events).

April 1999; Additional site characterization (10 exploratory boreholes) and initial instream
bioassessment event.

December 1999 to September 2000: Quarterly groundwater and surface water monitoring
(two events).

B December 2000: Installation of two additional groundwater monitoring wells,

B January 2001, April 2001, and August 2001: Quarterly groundwater and surface water

monitoring (three events) and second instream bioassessment event.

September 2001: Installation of three additional groundwater monitoring wells followed by
injection of ORC™ (3,000 1bs) via 44 exploratory injection boreholes (first of two injection
phases). ‘

B December 2001: Quarterly groundwater and surface water monitoring (one event).

March and June 2002; Quarterly groundwater and surface monitoring (two events).

Stellar Environmental Solutions Page 1
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B July 2002: Injection of ORC™ (1,000 pounds) via 30 exploratory injection borcholes
(second injection phase).

W September 2002: Quarterly groundwater and surface water monitoring (one event).

B December 2002: Quarterly groundwater and surface water monitoring (one event).

OBJECTIVES AND SCOPE OF WORK

This report discusses acﬁvities conducted from October through December 2002, including:
B Collecting water levels in site wells to determine shallow groundwater flow direction;
B Sampling site wells for contaminant concentrations and natural attenuation indicators;

B Collecting surface water samples for contaminant analysis; and

|

Evaluating hydrochemical trends and assessing the effectiveness of the ORC™ injection
program in the central area of contamination.

Previous SES reports submitted in June 1999 and April 2000 provided a full discussion of previous
site remediation and investigations; site geology and hydrogeology; residual site contamination;
conceptual model for contaminant fate and transport; and evaluation of hydrochemical trends and
plume stability. An October 2000 Feasibility Study report for the site, submitted to ACHCSA,
provided detailed analyses of the regulatory implications of the site contamination and an assessment
of viable corrective actions (SES, 2000d). The two phases of ORC™ injection are summarized in
previous SES reports (SES, 2001c; SES, 2002c).

SITE DESCRIPTION

The project site is located at 7867 Redwood Road in Oakland, Alameda County, California. Figure 1
shows the location of the project site. The site slopes to the west, from an elevation of
approximately 564 feet above mean sea level (amsl) at the eastern edge of the service yard to
approximately 545 feet amsl at Redwood Creek, which approximately defines the western edge of
the project site with regard to this investigation. Figure 2 shows the site plan.

REGULATORY OVERSIGHT

The lead regulatory agency for the site investigation and remediation is the ACHCS A, with oversight
provided by the RWQCB. The CDFG is also involved due to concerns over water quality impacts to
Redwood Creek. All workplans and reports are submitted to these agencies. The most recent
ACHCSA directive regarding the site (letter dated January 8, 2001) approved the ORC™ injection
corrective action and requested continued quarterly groundwater monitoring and sampling.

Stellar Environmental Solutions Page 2
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Historical ACHCSA-approved revisions to the groundwater sampling program have included:
1} discontinuing hydrochemical sampling and analysis in wells MW-1, MW-3, MW-5, and MW-6,;
2) discontinuing creek surface water sampling at upstream location SW-1; and 3) reducing the
frequency of creek surface water sampling from guarterly to semi-annually (ACHCSA, 1996). The
latter recommendation has not yet been implemented due to continued concern over potential
impacts to Redwood Creek.
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2.0 PHYSICAL SETTING

Following is a brief summary of the site hydrogeologic conditions based on geologic logging and
water leve] measurements collected at the site since September 1993. A full discussion is presented
in the SES June 1999 report.

Shallow soil stratigraphy consists of a surficial 3- to 10-foot-thick clayey silt unit underlain by a 5- to
15-foot-thick silty clay unit. In the majority of boreholes, a 5- to 10-foot-thick clayey coarse-grained
sand and clayey gravel unit was encountered that laterally grades to a clay or silty clay. This unit
overlies a weathered siltstone at the base of the observed soil profile. Soils in the vicinity of MW-1
are inferred to be landslide debris.

Groundwater at the site occurs under unconfined and semi-confined conditions, generally within the
clayey, silty sand-gravel zone. The top of this zone varies between approximately 12 and 19 feet
below ground surface (bgs), and the bottom of the water-bearing zone (approximately 25 to 28 feet
bgs) corresponds to the top of the siltstone bedrock unit. Seasonal fluctuations in groundwater depth
create a capillary fringe of several feet which is saturated in the rainy period (late fall through early
spring) and unsaturated the remainder of the year. The thickness of the saturated zone plus the
capillary fringe varies between approximately 10 and 15 feet in the area of contamination. Local
perched water zones have been observed well above the top of the capillary fringe. Local
groundwater flow direction has been consistently measured as northeast to southwest.

Figure 3 is a groundwater elevation map constructed from the current event monitoring well static
water levels, and Table 1 (in Section 4.0) summarizes current event groundwater elevation data. The
groundwater gradient is relatively steep—approximately 2 feet per foot—Dbetween well MW-1 and
the former UFST source area, resulting from the topography and the highly disturbed nature of
sediments in the landslide debris. Downgradient from (west of) the UFST source area (between
MW-2 and Redwood Creek), the groundwater gradient is approximately 0.1 feet per foot. The
direction of shallow groundwater flow during the current event was west-southwest (toward
Redwood Creek), which is consistent with site historical groundwater flow direction.

From site-specific empirical data (using the estimated time for UFST-sourced contamination to reach
Redwood Creek), a conservative estimate of groundwater velocity within the aquifer material is at 7
to 10 feet per year, with the rate of movement within the clay rich zones being substantially less.

Stellar Environmental Solutions Page 6
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Redwood Creek borders the site to the west, and is a seasonal creek known for the occurrence of
rainbow trout. Creek flow in the vicinity of the site shows significant seasonal variation, with little
to no flow during the summer and fall dry season, and vigorous flow with depths to 1 foot during the
winter and spring wet season. The creek is a gaining stream (i.e., it is recharged by groundwater) in
the vicinity of the site that discharges into Upper San Leandro Reservoir, located approximately
1 mile southeast of the site.

Stellar Environmental Solutions Page 8
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3.0 DECEMBER 2002 CREEK AND GROUNDWATER
SAMPLING

This section presents the creek surface water and groundwater sampling and analytical methods for
the current event. Groundwater and surface water analytical results are summarized in Section 4.0.
Monitoring and sampling protocols were in accordance with the ACHCSA-approved SES technical
workplan (SES 1998a). Activities included:

B Measuring static water levels and field analyzing pre-purge groundwater samples for

indicators of natural attenuation (dissolved oxygen, ferrous iron, and redox potential) in all
site wells (MW-1 through MW-11);

W Collecting pre-purge groundwater samples for laboratory analysis of the natural attenuation
indicators nitrate and sulfate from monitoring wells MW-3, MW-4, and MW-7 through
MW-11;

B Collecting post-purge groundwater samples for laboratory analysis of site contaminants from
wells located within the groundwater plume (MW-2, MW-4, and MW-7 through MW-11);
and

B Collecting Redwood Creek surface water samples for laboratory analysis from locations
SW-2 and SW-3,

Creek sampling and groundwater monitoring/sampling was conducted on December 18, 2002. The
locations of all site monitoring wells and creek water sampling locations are shown on Figure 2.
Well construction information and water level data are summarized in Table 1. Appendix A contains
the groundwater monitoring field record.

GROUNDWATER LEVEL MONITORING AND SAMPLING

Groundwater monitoring well water level measurements, purging, sampling, and field analyses were
conducted by Blaine Tech Services under the direct supervision of SES personnel. Groundwater
sampling was conducted in accordance with State of California guidelines for sampling dissolved
analytes in groundwater associated with leaking UFSTs (RWQCB, 1989), and followed the methods
and protocols approved by the ACHCSA in the SES 1998 workplan (SES, 1998a).

Stellar Environmental Solutions Page 9
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Table 1
Groundwater Monitoring Well Construction and Groundwater Elevation Data
Redwood Regional Park Corporation Yard, Oakland, California

wmm iy

MW-1 18 7 tol7 565.9 562.4
MW-2 36 201035 566.5 545.0
MW-3 42 7 to 41 560.9 542.0
MW-4 26 1010 25 548.1 534.8
MW-5 26 10 to 25 547.5 5315
MW-6 26 10to 25 545.6 532.5
MW-7 24 9 to24 547.7 534.6
MW-8 23 8 o 23 5492 537.1
MW-9 26 111026 549.4 536.5
MW-10 26 11 1026 5473 535.2
MW-11 26 11 to 26 547.9 ' 532.8

Nates:
TOC = Top of casing.
Wells MW-1 through MW-6 are 4-inch diameter; all other wells are 2-inch diameter.

All efevations are feet above USGS mean s2a level. Elevations of Wells MW-1 through MW-6 were surveyed by EBRPD relative to USGS
Benchmark No, JHF-49, Wells MW-7 through MW-11 were surveyed by a licensed land surveyor using existing site wells as datum.

As the first task of the monitoring event, static water levels were measured using an electric water
level indicator. Pre-purge groundwater samples were then collected for field and laboratory analysis
of natural attenuation indicators. The wells to be sampled for contaminant analyses were then
purged (by bailing and/or pumping) of & minimum of three wetted casing volumes. Aquifer stability
parameters (temperature, pH, and electrical conductivity) were measured after each purged casing
volume to ensure that representative formation water would be sampled.

Approximately 114 gallons of well purge water and decontamination rinseate from the current event
was containerized in the onsite plastic tank. Purge water from future events will continue to be
accumulated in the onsite tank until it is full, at which time the water will be transported offsite for
proper disposal.

Stellar Environmenial Solutions Page 10
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CREEK SURFACE WATER SAMPLING

Surface water sampling was conducted by SES on December 18, 2001. Surface water samples were
collected from Redwood Creek location SW-2 (immediately downgradient of the former UFST
source area and within the area of documented creek bank soil contamination) and location SW-3
(approximately 500 feet downstream from SW-2) (see Figure 2 for locations). In accordance with a
previous ACHCSA-approved SES recommendation, upstream sample location SW-1 was not
sampled.

At the time of sampling, water in the creek was relatively high and flowing briskly between locations
SW-2 and SW-3. Creek water depth was approximately 1 to 2 feet. Because of the high water flow,
the historically-observed (during low water conditions) petroleum sheen at SW-2 was not evident.

Stellar Environmental Solutions Page 11
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4.0 CURRENT MONITORING EVENT ANALYTICAL
RESULTS AND REGULATORY CONSIDERATIONS

This section presents the field and laboratory analytical results of the most recent monitoring event,
preceded by a brief summary of regulatory considerations regarding surface water and groundwater
contamination. Table 2 and Figure 4 summarize the contaminant analytical results of the current
monitoring event; Table 3 summarizes natural attenuation indicator results from the current event.
Appendix B contains the certified analytical laboratory report and chain-of-custody record. Section
5.0 contains a detailed discussion of hydrochemical and surface water trends and a preliminary
evaluation of the effectiveness of the ORC™ injection corrective action. Appendix C contains a
tabular summary of historical groundwater and surface water analytical results and hydrochemical
trend plots.

REGULATORY CONSIDERATIONS

Groundwater Contamination

As specified in the RWQCB’s San Francisco Bay Region Water Quality Control Plan, all
groundwaters are considered potential sources of drinking water unless otherwise approved by the
RWQCB, and are also assumed to ultimately discharge to a surface water body and potentially
impact aquatic organisms. While it is likely that site groundwater would satisfy geology-related
criteria for exclusion as a drinking water source (excessive total dissolved solids and/or insufficient
sustained yield), RWQCB approval for this exclusion has not been obtained for the site. As
summarized in Table 2, site groundwater contaminant levels are compared to two sets of criteria:
1) RWQCB Tier 1 Risk-Based Screening Levels (RBSLs) for sites where groundwater is a current or
potential drinking water source; and 2) RBSLs for sites where groundwater is not a current or
potential drinking water source.

As stipulated in the RBSL document (August 2000, Interim Final), the RBSLs are not cleanup
criteria; rather, they are conservative screening-level criteria designed to be protective of both
drinking water resources and aquatic environments in general. The groundwater RBSLs include one
or more components, including ceiling value, human toxicity, indoor air impacts, and aquatic life
protection. Exceedance of RBSLs suggests that additional investigation and/or remediation is
warranted. While drinking water standards (e.g., Maximum Contaminant Levels [MCLs]) are

Stellar Environmental Solutions Page 12
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Table 2
Groundwater and Surface Water Sample
Analytical Results — December 2002

Redwood Regional Park Corporation Yard, Oakland, California

Groundwater Samples

MW-2 <50 <50 43 <0.5 <0.3 <05 <2.0

MW-4 <50 <50 <(.3 <(L5 <0.5 <05 <2.0

MW-7 9,600 3,700 110 <0.5 400 189 <2.0

MW-8 3,300 290 67 <0.5 120 203 <20

MW.5 7,000 3,500 380 9.5 730 147 <10

MW-10 <530 <50 <0.5 <0.5 <0.5 <05 16

MW-11 18,000 4,500 420 <2.5 1,100 g12 <10

gg’s'ﬂsd(;‘{a‘“ 100/500 | 100/640 | 10/46 | 40/130 | 307290 13713 | 5.0/1,800

Redwood Creek Surface Water Samples

Sw-2 <30 <50 <0.5 <0.5 <0.5 <0.5 <2.0

SW-3 <50 <50 <0.5 <0.5 <0.5 <(.5 <2.0

Surface Water

Screening 500 640 44 130 290 I3 8,000

Levels @

Motes:

“ RWQCB Risk-Based Screening Levels (drinking water resonrce threatened/not threatened) (RWQCE, 2000).

®) | owest of chronic and acute supface water criteria published by the State of California, U.8. Environmental Protection Agency, or U.8.
Department of Energy.

MTBE = Methy] rertiary-butyl ether.

TPHg = Total petrolenmn hydrocarbons - gasoline range (equivalent to total volatile hydrocarbons - gasoline range).

TPHd = Total petrolenm hydrocarbons - diesel range (equivalent fo {otal extractable hydrocarbons - diesel range),

# &L = Micrograms per liter, equivalent to parts per billion (pph).
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Table 3
Groundwater Sample Analytical Results
Natural Attencation Indicators — December 18, 2002
Redwood Regional Park Corporation Yard, Oakland, California

MW-1 - ) NA 1.3 | .2 174
MW-2 NA NA 0.7 0.6 216
MW-3 <0.05 36 12 0.4 170
MW-4 0.42 59 12.1 04 264
MW-5 NA NA 0.9 0.2 210
MW-6 NA NA 1.0 0.4 166
MW-7 0.05 34 0.8 2.6 -67
MW-8 0.05 88 0.5 0.4 215
MW-0 0.06 67 0.9 0.4 124
MW-10 <0.05 Gl 6.7 04 180
MW-11 <0.05 1.9 04 2.0 -78
Notes:

mg/L = Milligrams per liter, equivalent to parts per million (ppm).

NA = Not analyzed.

published for the site contaminants of concern, the ACHCSA has indicated that impacts to nearby
Redwood Creek are of primary importance, and that site target cleanup standards should be evaluated
primarily within the context of surface water quality criteria.

Surface Water Contamination

As summarized in Table 2, site surface water contaminant levels are compared to the most stringent
screening level criteria published by the State of California, U.S. Environmental Protection Agency,
and U.S. Department of Energy. These screening criteria address chronic and acute exposures to
aquatic Iife. As discussed in the RWQCB August 2000 RBSL document, benthic communities at the
groundwater/surface water interface (e.g., at site groundwater discharge location SW-2) are assumed
to be exposed to the full concentration of groundwater contamination prior to dilution/mixing with
the surface water). This was also a fundamental assumption in the instream benthic macro-
invertebrate bioassessment events, which documented no measurable impacts.

Stellar Environmental Solutions : Page 15
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Historical surface water sampling in the immediate vicinity of contaminated groundwater discharge
(SW-2) has sporadically documented petroleum contamination, usually in periods of low stream
flow, and generally at concentrations several orders of magnitude less than adjacent (within 20 feet)
groundwater monitoring well concentrations. It is likely that mixing/dilution between groundwater
and surface water precludes obtaining an “instantaneous discharge” surface water sample that is
wholly representative of groundwater contamination at the discharge location. Therefore, the most
conservative assumption is that surface water contamination at the groundwater/surface water
interface is equivalent to the upgradient groundwater contamination (e.g., site downgradient wells
MW-4, MW-7, and MW-9).

While site target cleanup standards for groundwater have not been determined, it is likely that no
further action will be required by regulatory agencies when groundwater (and surface water)
contaminant concentrations are all below their respective screening level criteria. Residual
contaminant concentrations in excess of screening level criteria might be acceptable to regulatory
agencies, if a more detailed risk assessment (e.g., Tier 2 and/or Tier 3) can demonstrate that no
significant impacts are likely.

GROUNDWATER AND SURFACE WATER CONTAMINANT FINDINGS

Current event groundwater and surface water data indicate the following:

B Current site groundwater contaminant concentrations exceed their respective groundwater
RBSLs (for both cases, where drinking water resource is or is not threatened), with the
exception of toluene, which does not exceed either set of criteria. MTBE exceeds only the
“drinking water resource threatened” criterion, and only in one well, Site groundwater
contaminant concentrations also exceed all surface water screening levels, with the exception
of toluene and MTBE.

B Maximum groundwater contaminant concentrations for TPHg, TPHd, benzene, ethyl-
benzene, and xylenes were detected in well MW-11 (approximately 50 upgradient of
Redwood Creek). Wells MW-7 and MW-9 (both located at the extreme downgradient edge
of the site, immediately upgradient of Redwood Creek), showed the next highest
groundwater contaminant concentrations for most site contaminants. Trace to non-detectable
groundwater contaminant concentrations were present in former source area well MW-2
(approximately 130 feet upgradient of Redwood Creek), well MW-4 (northern boundary of
the plume), and MW-10 (southern boundary of the plume).

B The existing well layout fully constrains the lateral extent of groundwater contamination, and
the vertical limit is very likely the top of the near-surface (25 to 28 feet) siltstone bedrock.
‘The saturated interval extends approximately 12 to 15 feet from top of bedrock through the

capillary fringe.
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B Groundwater contamination above screening levels appears to be approximately 100 feet
long and approximately 70 feet wide. The zone of greatest contamination (greater than
10,000 pg/L. TPH) is an approximately 20- to 30-foot-wide by 50-foot-long area extending
from just upgradient of MW-11 to the most downgradient well MW-7.

B The groundwater contaminant plume has become disconnected from the former source, and
has migrated well beyond the former source area (represented by well MW-2) toward
Redwood Creek. '

B No site-sourced contaminants were detected in either of two surface water samples, nor was
there visual evidence of petroleum discharge to the Creek.

NATURAL ATTENUATION INDICATORS

Pre-purge groundwater samples from selected wells were collected and analyzed for indicators of the
natural biodegradation of the hydrocarbon contamination or “natural attenuation.” Petroleum
hydrocarbons require molecular oxygen to break down the ring structure of specific constituents.
Accordingly, although biodegradation of hydrocarbons can occur under anaerobic conditions,
hydrocarbon biodegradation is greatest under aerobic conditions. As a result of the demonstrated
degradability of petroleum hydrocarbons, remediation by natural attenuation has been found to be a
viable option for addressing many hydrocarbon plumes, replacing the need for more aggressive
remediation. However, such natural attenuation only occurs if the concentration of hydrocarbons is
low enough to facilitate the infiltration of natural oxygen through the interstitial space around the
contamination, supporting the microorganisms for which the contamination is a food source, thus
“attenuating” it.

The concentration in soil or groundwater above which natural attenuation is unlikely to take place is
still the subject of various research studies. In general, biodegradation of petroleum hydrocarbons in
groundwater has a significant role in creating a stable plume and minimizing groundwater plume
configuration and concentrations over time. Evidence of the historical occurrence and potential for
future occurrence of biodegradation can be obtained from analysis of groundwater for specific
biodegradation-indicator parameters, including dissolved oxygen, oxidation-reduction potential
(ORP), and general mineral analyses (ferrous iron, nitrate, and sulfate).

Dissolved Oxygen

Dissolved oxygen (DO) is the most thermodynamically-favored electron acceptor used in aerobic
biodegradation of hydrocarbons. Active aerobic biodegradation of petroleum hydrocarbon com-
pounds requires at least 1 to 2 mg/L of DO in groundwater. During aerobic biodegradation, DO
levels are reduced in the hydrocarbon plume as respiration occurs. Therefore, DO levels that vary
inversely to hydrocarbon concentrations are consistent with the occurrence of aerobic
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biodegradation. Current monitoring event DO concentrations ranged from 0.7 mg/L to 12.1 mg/L.
DO concentrations in the six site wells with recent groundwater contamination were all at or below
1.2 mg/L, following the model expected. However, two of the five remaining wells (inferred or
known to have no recent groundwater contamination) also have comparable low DO concentrations,
suggesting that site background DO concentrations are low. Elevated DO concentrations (above
approximately 1 mg/L) were present only in two site wells, and both are outside the contaminant
plume. These data suggest no direct correlation between DO and TPH concentrations. As discussed
in detail in Section 5.0, dissolved oxygen levels generally increased following the September 2001
ORC™ jnjection program.

Oxidation-Reduction Potential

The oxidation-reduction potential (ORP) of groundwater is a2 measure of electron activity, and is an
indicator of the relative tendency of a solute species to gain or lose electrons. The ORP of
groundwater generally ranges from ~400 millivolts (mV) to +800 mV. In oxidizing conditions, the
ORP of groundwater is positive; while in reducing conditions, the ORP is typically negative (or less
positive). Reducing conditions (less positive ORP) are consistent with occurrence of anaerobic
biodegradation. Therefore, ORP values of groundwater inside a hydrocarbon plume are typically less
than those measured outside the plume.

Current monitoring event ORP concentrations ranged from -78 mV to 264 mV. Of the four wells
with pronounced hydrocarbon contamination (MW-7, MW-8, MW-9, and MW-11), the ORP values
ranged from -78 mV to 215 mV, with a strong inverse correlation between TPH and ORP. ORP
values in the remaining wells (with no pronounced TPH contamination) all showed ORP values
greater than 166 mV. The results generally show the expected inverse correlation indicative of
biodegradation.

General Mineral Analyses

An inverse relationship between general minerals—including ferrous iron (Fe; '), nitrate (NO5), and
sulfate (S04 )—and hydrocarbon concentrations is also indicative of the occurrence of
biodegradation. Specifically, anaerobic degradation and oxidation of compounds 1s implied where
general mineral concentrations are low and TPH concentrations are high.

Ferrous iron values in the current event ranged from 0.2 mg/L. to 2.4 mg/L, with all but two of the
wells having values at or below 0.6 mg/L, and did not show the expected inverse correlation with
TPH concentrations. Neither nitrate nor sulfate showed a viable correlation with TPH
concentrations.

In summary, the natural attenuation indicator data provide mixed correlation with expected values
inside as opposed to outside the plume. It is reasonable to assume that natural attenuation is likely
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occurring in a more pronounced manner on the fringes of the plume, where there is less
contamination and more oxygen, while oxygen levels in the area of maximum groundwater
contamination are likely to be insufficient to support significant natural attenuation. This has been
modified somewhat with the ORC™ injection events (discussed in the following section). Future
monitoring for bio-indicator analyses will allow for a more complete evaluation of the occurrence of
enhanced biodegradation at the site as a result of the ORC™ injection. SES will further evaluate the
occurrence of biodegradation, the influence of natural attenuation, and the ultimate extent of the
hydrocarbon plume underlying the site.

QUALITY CONTROL SAMPLE ANALYTICAL RESULTS

Laboratory QC samples (e.g., method blanks, matrix spikes, surrogate spikes, etc.) were analyzed by
the laboratory in accordance with requirements of each analytical method. All laboratory QC sample
results and sample holding times were within the acceptance limits of the methods (see Appendix B).
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3.0 HYDROCHEMICAL TRENDS AND EVALUATION
OF CORRECTIVE ACTION EFFECTIVENESS

This section evaluates the observed hydrochemical trends with regard to plume stability and
migration of the center of contaminant mass toward Redwood Creek. An evaluation of the
effectiveness of the ORC™ injection corrective action is also made.

Groundwater monitoring has been conducted in contaminant-impacted site wells for a minimum of
eight quarterly groundwater monitoring events. Two ORC™ injection events have been conducted:
1) September 2001 (3,000 pounds ORC™ in 44 boreholes), followed by three quarterty groundwater
monitoring events; and 2) July 2002 (1,000 pounds ORC™ in 30 boreholes), followed by two
quarterly groundwater monitoring events. Both injections focused on the area of elevated petroleum
contamination in groundwater. More ORC™ product was loaded into and around the centerline of
the plume (as represented by wells MW-8 and MW-7) than along the plume margins.

GENERAL HYDROCHEMICAL TRENDS

Appendix C contains a summary of historical groundwater analytical results, as well as figures
showing historical contaminant plume extent relative to the ORC injection footprints.

In general, the lateral extent of groundwater contamination has decreased over time, specifically the
northern and southern limits of the plume have contracted, such that wells MW-4 (constraining the
northern edge of the plume) and MW-10 (constraining the southern edge of the plume) have shown
trace or no detectable contamination since before August 2001 (the first event following the first
ORC injection phase). This suggests that the ORC injection was wholly effective in eliminating
contamination on the fringes of the plume. A good example of localized reduction in contaminant
concentrations 18 shown in the March 2002 sampling event (see plume extent map in Appendix C).
In that event (2™ event following 2™ ORC injection phase), gasoline concentrations in mid-plume
well MW-11 were reduced from 5,800 pg/L to 100 pg/L.

All petroleum-impacted wells showed a decrease in contaminant concentrations relative to the
previous quarter (the first monitoring event following the ORC™ injection program), with some
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exceptions: TPHd increased in well MW-9; ethylbenzene increased slightly in well MW-2; and
benzene, ethylbenzene, and xylenes increased slightly in well MW-7. However, quarter to quarter
comparisons can be unduly influenced by seasonal effects that mask longer trends. A general
decrease of contaminant concentrations is expected in the December event due to seasonal impacts of
dilution from rainwater recharge.

‘Three wells within the contaminant plume (MW -4, MW-7, and MW -8) have been analyzed for the
primary site contaminants (TPHg, TPHd, benzene, and MTBE) for at least eight quarters. Well
MW-4 has shown an overall decrease in all contaminant concentrations over the previous year of
monitoring, including a decrease between the pre- and post-ORC™ injection events. Contaminant
concentrations in the most recent event (indicative of wet weather conditions) are well below the
concentrations of the previous wet weather event (January 2001). Well MW-8 has shown similar
downward trends for all contaminants except TPHd (the concentration of which is equivalent to that
measured a year ago). Well MW-7 has shown a downward trend for TPHg and MTBE. Benzene in
this well is at approximately the same concentration as a year ago, while TPHd has increased
slightly. Figures 5, 6, and 7 show the plots of TPHg and TPHd concentrations over time for MW-4,
MW-8, and MW-7, respectively.

The hydrochemical trends for the chemical of concern do not show a simple linear reduction trend
line. This is expected because the system is dynamic, with many variables such as seasonal effects
and the short interval between groundwater sampling events and the two ORC™ injection events.
Generally, the February 2002 and May 2002 data appear at odds with the principal trends. In
addition, the wells on the margins sometimes show significantly fluctuating levels, or may, as with
MW-4, deceptively appear to reflect the best-case scenario in which all samples following the initial
injection of September 2001 drop to an asymptote for both gas and diesel (Figure 5). We concluded
that the most effective way to filter out seasonal and other “noise” of the data set was to compare the
three quarterly samples collected before the first injection event with the last three quarterly samples
collected in 2002, and average the results into two datasets. Furthermore, as our principal concern
involves the centerline of the plume with the highest concentrations and greatest potential to impact
Redwood Creek, we examined the contaminant concentrations in the most upgradient well with
significant concentrations (MW-8) and the most downgradient well in the centerline (MW-7).

UPGRADIENT PLUME TRENDS

Well MW-8 was installed to monitor the residual high concentration portion of the plume
(approximately 80 feet upgradient of Redwood Creek) that showed significant TPHg and BTEX.
Figure 6 shows the pre- and post-ORC™ injection hydrochemical data for MW-8. The location of
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Figure 5: TPH-gasoline and TPH-diesel Hydrochemical Trends: Well MW-4
Redwood Regional Park Service Yard, Oakland, California
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Figure 6: TPH-gasoline and TPH-diesel Hydrochemical Trends: Well MW-8
Redwood Regional Park Service Yard, Qakland, California
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Figure 7: TPH-gasoline and TPH-diesel Hydrochemical Trends: Well MwW-7

Redwood Regional Park Service Yard, Oakland, California
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MW-8 is considered to be in the centerline of the plume, and therefore ORC™ injection loading in
that area was a maximum. While the plot of all eight data points for MW-8 shows significant
fluctuation, when three pre-ORC™ injection quarterly sample results for gasoline and BTEX are
compared to the last three quarterly samples, the results show a significant decrease. Average
gasoline concentrations of the three pre-ORC™ injection sample setsis 11,533 pg/L., compared to an
average of 2,400 pg/L for the last three quarterly samples. This translates into a reduction of more
than 80 percent. Likewise, the diesel concentrations showed a reduction from 2,733 pg/L. to 603 pg/L.
(an approximately 88% reduction).

DOWNGRADIENT PLUME TRENDS

Well MW-7 represents the high concentration centerline of the plume at the downgradient area
approximately 20 feet from Redwood Creek. Figure 7 shows the pre- and post-ORC™ injection
data. Using the aforementioned data set averaging, pre-injection average gasoline concentration in
MW-7 was 12,667 pg/l. vs. 9,500 pg/L from the last three events. This represents an approximately
25 percent reduction. Likewise, the diesel concentration showed a reduction from an average of
4,000 pg/L to 3,500 pg/L (an approximately 13% reduction).

Dissolved Oxygen Trends

Dissolved oxygen (DO) concentrations in petroleum-impacted wells are expected to go up following
the ORC™ injection, then decrease within 6 to @ months (the expected active life in the product
following injection). A substantial increase in DO was observed following the September 2001
ORC™ injection (first phase) in all impacted wells with the exception of MW-9 and MW-11. DO
concentrations then showed the expected decrease with the exception of MW -4 and MW-10 which
remained elevated. Following the July 2002 injection event (second phase), DO concentrations have
either increased or stayed at pre-injection concentrations in all impacted wells except in MW-8. The
data suggest that the injection program has measurably increased DO concentrations within the
contaminant plume, or at least has maintained DO concentrations at pre-ORC injection levels.

As of the most recent groundwater monitoring event, approximately 5 months {two monitoring
events) has passed since the second phase of ORC™ injection. The useful life of injected ORC™ i35
generally 6 to 9 months. The effectiveness of the ORC™ injection program will be better evaluated
following the results of the next monitoring event, to see if any further reduction is evident,
particularly in wells MW-8 and MW-7. At that time, an evaluation will be made as to whether
additional corrective action is needed, and if so, would additional CRC™ injection be the most
appropriate action.
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6.0 - SUMMARY, CONCLUSIONS AND PROPOSED ACTIONS

SUMMARY AND CONCLUSIONS

B Groundwater sampling has been conducted on an approximately quarterly basis since
November 1994 (24 events). A total of 11 site wells are available for monitoring; 7 of the

available wells are currently monitored for contamination.

B A two-phase ORC™ injection corrective action program has been implemented at the site.
In September 2001, approximately 3,000 pounds of ORC™ was injected into 44 boreholes
over a 4,400-square foot area of the maximum groundwater contamination. In June 2002,
approximately 1,000 pounds of ORC™ was injected in 30 boreholes over a smaller area that
showed residual high contaminant concentrations following the initial injection phase. The
ORC™ was injected over the full saturated interval (including capillary fringe). The
corrective action is designed to facilitate biodegradation within the central area of the plume,
with the ultimate objective of reducing or eliminating continued discharge of contaminated
groundwater to Redwood Creek.

M Current site groundwater contaminant concentrations exceed their respective groundwater
RBSLs (for both cases, where drinking water resource is and is not threatened), with the
exception of toluene, which does not exceed either set of criteria. MTBE exceeds only the
“drinking water resourcethreatened” criterion, and only in one well. Site groundwater
contaminant concentrations also exceed all surface water screening levels, with the exception
of toluene and MTBE.

M Maximum concentrations for the majority of site contaminants in the most recent
groundwater samples were detected in well MW-11 (approximately 50 upgradient of
Redwood Creek). Wells MW-7 and MW -9 (both located at the extreme downgradient edge
of the site, immediately upgradient of Redwood Creek), showed the next highest
groundwater contaminant concentrations for most site contaminants. Trace to non-detectable
groundwater contaminant concentrations were present in former source area well MW-2
(approximately 130 feet upgradient of Redwood Creek), well MW-4 (northern boundary of
the plume), and MW-10 (southemn boundary of the plume).

B Groundwater contamination above screening levels appears to be approximately 100 feet
long and approximately 70 feet wide. The zone of greatest contamination (greater than

Stellar Environmental Solutions Page 26

Dot 02 1042002 T 27- (- aes:




10,000 pg/I. TPH) is an approximately 20- to 30-foot-wide by 50-foot-long area extending
from just upgradient of MW-11 to the most downgradient well MW-7.

The groundwater contaminant plume has become disconnected from the former source, and
has migrated well beyond the former source area (represented by well MW-2) toward
Redwood Creek.

The existing well layout fully constrains the lateral extent of groundwater contamnination, and
the vertical limit is very likely the top of the near-surface (25 to 28 feet) siltstone bedrock.
The saturated interval extends approximately 12 to 15 feet from top of bedrock through the
capillary fringe.

No site-sourced contaminants were detected in the two surface water samples in the current
event. Historically, creek contamination is evident only in low-flow periods. Creek
contamination has been detected only once above surface water screening level criteria

(gasoline and xylenes in December 1999).

In general, the petroleum-impacted wells showed a decrease in contaminant concentrations
relative to the previous quarter, the first monitoring event following the ORC™ injection

program.

The lateral limits of contamination (isocontours) have decreased relative to the previous
event, with the center of contaminant mass moving downgradient, toward Redwood Creek.
Significant reductions in contaminant concentrations in plume-boundary wells MW -4 and
MW-10 were observed immediately following and in all events since the first ORC™
injection phase, suggesting that the ORC injection has been wholly effective in shrinking the
lateral limits of the contaminant plume.

Gasoline and diesel concentrations in the centerline of the plume in both upgradient (MW-8)
and downgradient (MW-7) wells show significant reductions when the averaged
concentration of the last three quarterly events (after the last ORC™ injection) are compared
with the average concentration in the first three (pre-ORC™ injection) monitoring events.

The BTEX and MTBE, at far lower concentrations than the dominant TPHd and TPHg
contaminants, show a similar (although not as pronounced) pattern of reduction in wells
MW-4, MW-7, and MW-8, with the exception of benzene in well MW-7 which increases
slightly when the three quarterly averages are compared.

In general, the ORC injection phase has increased dissolved oxygen concentrations in
groundwater, or at least has maintained pre-injection DO concentrations.

Natural attenuation is suggested to be occurring at the site, mainly at the plume margins and
former source area. Prior to ORC™ injection, natural attenuation was likely minimal to non-
existent in the higher concentration portion along the centerline of the plume due to limited
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oxygen content, suggesting that natural attenuation has not historically been sufficient to
mitigate impacts to the Creek. The natural attenuation pattern has been accelerated through
the use of ORC™,

PROPOSED ACTIONS

The EBRPD proposes to implement the following actions to address regulatory concerns:
B Continue the quarterly program of Creek and groundwater sampling and reporting.

B Evaluate the results of the next quarterly event in the context of the efficacy of the corrective
action, and implement additional corrective action if warranted.
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7.0 LIMITATIONS

This report has been prepared for the exclusive use of the East Bay Regional Park District, its
authorized representatives, and the regulatory agencies. No reliance on this report shall be made by
anyone other than those for whom it was prepared.

The findings and conclusions presented in this report are based on the review of previous
investigators’ findings at the site, as well as onsite activities conducted by SES since September
1998. This report provides neither a certification nor guarantee that the property is free of hazardous
substance contamination. This report has been prepared in accordance with generally accepted
methodologies and standards of practice. The SES personnel who performed these activities are
qualified to perform such investigations and have accurately reported the information available, but
cannot attest to the validity of that information. No warranty, expressed or implied, is made as to the
findings, conclusions, and recommendations included in the report.

The findings of this report are valid as of the present. Site conditions may change with the passage
of time, natural processes, or human intervention, which can invalidate the findings and conclusions
presented in this report. As such, this report should be considered a reflection of the current site
conditions as based on the investigation and remediation completed.
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~ Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555
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WELL MONITORING DATA SHEET

Project #: P22 &6 |

Client: s apavigor

Sampler: P

Start Date: \;__% ‘@ io-?__

Well LD.:

Well Diameter: 2 3 @ 6 8

PAW — § ———
Total Well Depth:  \g. %~ Depth to Water: 3. sT
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
= : -
Referenced to: ﬂﬂvc Grade D.0. Meter (if req'd): ( YSD HACH
Purge Method: w/ Sampling Method: Baiter
Bailer erra DiWﬂiIa
Disposable Bailer .~ Peristaltic Extriction Port
Middleburg ,/’/ Extraction Pump a/Dedicated Tubing
Electric Sub}e‘r'gble Other Other:
Well Diameter ultiplier Well Diamgter ultiplier
" 0.04 4 0.65
, (Gals.) X = 2 0.16 " |.4? 2
El 0.37 Other radius” * 0,163
Gals.
Temp. Conductivity
Time | (For°C) pH (mS or puS) | Turbidity (NTU)| Gals. Removed Observations
/ 1

/

/

y

v

i

/

Did well dewater?  Yes No

Gallons actually evacuated:

Sampling Time:

Sampling Date: 12}

Safnple ILD.: wyw - |

Laboratory: #Z,ene 4 ' Tor pi NE

Analyzed for: TPH-G BTEX MTBE TPH-D

Other:

4 = s

Equipment Blank I1.D. e Tima Duplicate I.D.:

Analyzed for: TPH-G BTEX MTBE TPH-D Other:

D.O. (if req'd): Tt o.m 1.3 L Post-purge: "
ORP (if req'd): Pl'e-p;—g“:c:;'j 1Y mv)| Post-purge: mV

Blaine Tech Services, Inc. 1&30"Rbgers Ave., San Jose, CA 95112 (408) 573-0555




l M
) WELL MONITORING DATA SHEET
I Project#:  pay244-58 3 Client: syaipe rwigond
Sampler: Lopct Start Date: 5|1 _307_
' Well LD 4\, — = Well Diameter: 2 3 (47 6 8
l Total Well Depth:  2%. ¢ 2 Depth to Water: 2.1.5§
Before: After: Before: After:
I Depth to Free Product: } Thickness of Free Product (feet):
l Referenced to: /pve D Grade  |D.O. Meter (if reg'd): as HACH
Purge Method: Sampling Method: Bailer |
- Bailer Waterra @:j
Disposable Bailer Peristaltic Extraction Port
Middleburg Extraction Pump Dedicated Tubing

@;-r:‘t;ic Submersible Other Other:

Well Diameter  Multiplier Well Diameler  Multiptier

= 1" 0.04 4 0,65
|1l ewx 2 - 33 R
Temp.- Conductivi
' Time @-r °C) pH (mS or 5 Turbidity (NTU)| Gals. Removed Observations
Jliodd | 576 |0 | %55 ss” 1\ Lt
odp, | 595 | b4 | 304 o 22 ¥
l oM 9 9.4 b.9 sy >2op 23 T-2B D
i
l Did well dewater?  Yes @ Gallons actually evacuated: 33
' Sampling Time: |p52- Sampling Date: g;\; W% { o2
Sample LD.: yyu — 2 Laboratory: £Z,eme 4 ToMpleanNS
i Analyzed for: (TPH-G  BTEX MTBE TPH-D) Other: ‘
l Equipment Blank 1.D.: @ wme  Duplicate ILD.:
Analyzed for: TPH-G BTEX MTBE TPHD Other
Bpo. Gfread: Tar-p.q, (Prepugb 54 "h|  Posvpuree "
ORP (if req'd): W) 2t mV Post-purge: mV
I Blaine Tech Services, inc. 1680 Rogers Ave,, San Jose, CA 95112 (408) 573-0555




WELL MONITORING DATA SHEET

Project#: 53194656 )

Cliel]t: SW‘W\'\W .

Sampler: ... -

Start Date: \3". 1 o2

Well I.D.: M ~2

Well Diameter: 2 3 (%) 6 8

Total Well Depth: ud. ©

|Depth to Water: \g. 45"

Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet): -
Referenced to: /i pvc) Grade  |D.O. Meter (if req'd): ﬂ’Si/) HACH
L e
Purge Method: Sampling Method: Bailer
Bailer H_/Waié; (Disposable Bailel >
Disposable Bailer _ .~ Peristaltic "Extraction Port
Middleburg, - Extraction Pump Dedicated Tubing
_Efl;csﬁ'ié'Submersible Other Other:
- Well Dismoter_ Muitinlier __ Well Diameter___Multiplier
" 004 a 0.65
(Gals.) X - 2 0.16 6" 47
3 0.37 Other radius™ * 0.163
Gals.
Temp. Conductivity
Time (°F or °C) pH (mS or u8) | Turbidity (NTU)] Gals. Removed Observations

| MY LML U ples Foe- |

JLW/ CAMLHPTE

-

Did well dewater? es.. .. No—

e ]

Gallons actually evacuated: —

Sampling Time:

Sampling Date: 42 \15,[02.—

Sample LD.: yyw -2

Laboratory: gZueme 4 Tempeins

7

Analyzed for: TPH-G BTEX MTBE TPH-D

Other: N‘W@MM @ 220
£

Equipment Blank L.D.: @ Time Duplicate I.D.:
Analyzed for: TPH-G BTEX MTBE TPH-D Other:
D.O. (if req'd): jr’}/‘?z‘ g’e_@ J. 2 " Post-purge: L

ORP (if req'd): ( Pre-pur D 1116

my Post-purge:

Blaine Tech Services, inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555
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WELL MONITORING DATA SHEET

022155 | _ (Client er ;e epavigond
enpokt . Start Date: \ D—! B iﬂl
ot — U Well Diameter: 2 3 6 8
Total Well Depth: 26.5 ! Depth to Water: 13,23
|Before: After: Before: After:
epth to Free Product: Thickness of Free Product (feet):
s Referenced to: Gvct) Grade D.O. Meter (if req'd): GSI) HACH
Purge Method: Sampling Method: Bailer "
i Bailer Waterra ("’ﬁi—s'is—.;‘a_l;ie Bailer )
Disposable Bailer Peristaltic Extraction Port
Middleburg Extraction Pump Dedicated Tubing

' lectric Submersil_qlé) Other Other:
- C _Ej__ i —_—

Well Diamegter _ Muitiplier Well Diameter  Multiplier
| 1" ' 0.04 4" 0.65
- - 2" 0.16 a" 1.47
agglg_(cais.) % ‘g - 2‘5 * g 3" 037 Other radius? * 0,163
Temp. Conductivity
Time r °C) pH (mS or n8S) | Turbidity (NTU)| Gals. Removed Observations
L ct.5 | 7.3 - &ST 1 §-5 CAEPE
Mw 1> "}d] DT = 24.20
it'éwf E5.0 1.0 £%3% (33 - | pw*22.00D
|
| ‘E)id well dewater? @ No Gallons actually evacuated: 13
Sampling Time: 36D @ 6ty yephonvby Sampling Date: 12 1g]op
|Sample I.D.: yypy — 4 Laboratory: Z,ene 4 Tompieins
1 P .,- ? I 52‘
'Anaiyzed forGH-G BTEm Other: (W/ SIS @, ‘r&)
@
Equipment Blank L.D.: T Time Duplicate LD.:
Analyzed for: TPH-G BTEX MTBE TPH-D Other:
'D.O. (ifreq'd): Ye32:p.4 @) 2 - e Post-purge:| - "
iORP (if req'd): @ y 2b ‘-( mV Post-purge: mV

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555




WELL MONITORING DATA SHEET

Project #:  p312.1¢-56 Client: s e rwvigors
Sampler: .. Start Date: ;._4 1 lo2— |
Well LD.: ¢, - Well Diameter: 2 3 (@) 6 8
Total Well Depth:  *2{,.4 2~ Depth to Water: (g, o2
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: /{@ Grade  |D.O. Meter (if req'd): (Ysi”)  HACH
L
Purge Method: Sampling Method: Bailer
Bailer Waterra Disposable Bailes”"
Disposable Bailer Peristaltigf,/ Extractipn«P'gﬂ
Middleburg Ext@cﬁﬁh Pump De@i,ca‘t’éd Tubing
Electric Submersible /,@'t’her Other: .+~
e Well Diamete: ultiplier Well Diameter __Muitiplier
: - " ’ 0.04 4" 0.65
4 (Gals)) X = 2" 0.16 6" 1.47
1 ) 3" 0.37 Other radius® * 0.163
1Gals.
Temp. Conductivity
{ Time | (For°C) pH (mS or pS) | Turbidity (NTU)| Gals. Removed |-  Observations
1 / -
% ~
/’/ ¥
/
£
v
e
|Did well dewater?  Yes No Gallons actually evacuated:
{Sampling Time: Sampling Date: 2}
; i
[Sample I.D.: yyy ¢~ Laboratory: £ ene 4 Tompans
|Analyzed for: TPH-G BTEX MTBE TPH-D Other:
i {Equipment Blank L.D.: @ Time Duplicate ID.:
ik
|émnalyzed for: TPH-G BTEX MTBE TPH-D Other
i3 . ' m
HD.O. (ifreq'd): T2t 0-1 o.9 "l Post-purge: ¥t
i‘ — . -
@:BRP (if req'd): @‘D 2.0 mV Post-purge: mV

R
#Bilaine Tech Services, Inc. 1680 Rogers Ave,, San Jose, CA 95112 (408) 573-0555
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WELL MONITORING DATA SHEET

l Project#: 52421458 | Client: sma1 e epavigord
'Eampler: enpeke Start Date: 2412 oz
b Well 1.D.: S —b Well Diameter: 2 3 @ 6 8
I Total Well Depth:  214% Depth to Water: [tz
| Before: After: Before: After:
lDe’pth to Free Product: Thickness of Free Product (feet):
I Referenced to: évc / Grade D.O. Meter (if reg'd): @y HACH
™ Purge Method: , Sampling Method: Bailer
Bailer Waterra Disposable Biler
l Disposable Bailer Peristaltic / Extractieﬁrt
. A
w Middleburg Extraction Pump Dedicdted Tubing
' Electric Submersible pﬂiér Other: i,,"r/
) Well Diamefer uitipiier Well Digmeter  Multiplier
l"; ' 0.04 4" 0.65
| - _ 2" 0.16 6 1.47
l Gale (Gals) X 3 0.37 Other radius’ * 0,163
l Temp. Conductivity
Time | (°For°C) pH (mS or uS) | Turbidity (NTU)| Gals. Removed Observations
- >
' _ / . 1
e yd
- /
e <
/f
W Did well dewater?  Yes No Gallons actually evacuated:
mSampling Time: Sampling Date: 2}
- ]
_|Sample LD yyu - Laboratory: guwne 4 Tompiears
I‘Analyzed for: TPH-G BTEX MTBE TPH-D Other
& Equipment Blank 1.D. @ Tims Duplicate I.D.:
Analyzed for: TPH-G BTEX MTBE TPH-D Other:
i{D.O. (if req'd): :F&4 %z f’"’f Pre-purge:| [+@ e Post-purge: "8/
ORP (ifreq'd): Pre-purge:[ 1bb mV Post-purge: mV

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0535




WELL MONITORING DATA SHEET

Project #: P22y & 68 ) Client: = TRALE— VL BT .
Sampler: ., 1~ Start Date: 5]y Joz—
Well LD.: 4, — 7 Well Diameter: (3) 3 4 6 8
Total Well Depth: 25, %% Depth to Water: 3, 4o
Before: After: Before: After:
Depth to Free Product: ~ _ Thickness of Free Product (feet):
Referenced to: ﬁvc) Grade D.O. Meter (if req'd): 6’81 ) HACH
Purge Method: Sampling Method: Bailer
Bailer Waterra @
@@ Peristaltic Extraction Port
Middleburg Extraction Pump Dedicated Tubing
Electric Submersible Other Other:
Well Diometer _Multiplier Well Diameter  Multiplier
" ' 0.04 4" 0.65
2 (Gals)X ’5 = b 2 0.16 5" 1.4'_; 2
3" 0.37 Other radins® ¥ 0.163
Gals.
Temp. Conductivity .
Time | (For°C) | pH | (mSorfiS} |Tubidity (NTU)| Gals. Removed |  Observations
\50, : -
.\“5’ Sh 5 ‘-{.G’ o712~ > 2F0 A Beor! [ gne o00L
L* v
21 | 5p.5 | 457 | pg | >2e0 “
204 | §6-(, | 4.0 b4 > 200 b )
v ww P wﬂhm}" . fm{tbm[a( . shll Low.
Did well dewater?  Yes (No ) Gallons actually evacuated: b
Sampling Time: 133 Sampling Date: i;—ﬁ % [ 02—

Sample LD.: gy -7

Laboratory: »~Z,ene 4 Tompeans

Analyzed for: @H-G BTEX MTBE@ Other: )\ gt /&M Wi PUEEE @ 300

Equipment Blank I.D.:x_-@-;me Duplicate I.D.f:

Analyzed for: TPH-G BTEX MTBE TPH-D Other:

D.O. (if req'd): To*® - 2, Pre-purge] 0.9 mey Post-purge: ma/,
ORP (if req'd): /P;’;'];:u@* ) <67 mV Post-purge: mV

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555
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WELL MONITORING DATA SHEET

l Project#  pu124¢-56 ) Client! 11 me epivieon
{Sampler: . b Start Date: 5 |, Jor
i Well ILD.: 4, ~ « Well Diameter: (Z2) 3 4 6 8
' Total Well Depth:  2.2.72 Depth to Water: 2. 1o
Before: After: |Before: After:
l Depth to Free Product: Thickness of Free Product (feet):
l Referenced to: évc ) Grade D.O. Meter (if reg'd): ﬁsr) HACH
Purge Method: Sampling Method: Bailer
' Baller Waterra ME>
Peristaltic Extraction Port
| Middleburg Extraction Pump Dedicated Tubing
. Electric Submersible Other Other;
|Well Diameter  Multiplier Well Diameter  Multiplier
3 " ’ 0.04 4" 0,65
_ ( 2" 0,16 6" 1.47
l EIL(G?IIS-) " - U' .8 3" 0.37 Other radius® * 0.163 -
l Temp. Conductivi
Time @r T pH {mS or @ Turbidity (NTU){| Gals. Removed Observations
I 1205 | 5% b. % 141 > 290 [- b B eond
s I
1 ot | 574 | ©.% | 7199 > 25D 3.2
. . f
1209 57.6 b.¥ | 7?5/ -0 $.o
|
I Did well dewater?  Yes @ Gallons actually evacuated: &
. Sampling Time: (.12 Sampling Date: 17'\; 1% { oz
_ |Sample LDy - § Laboratory: ~,¢yne 4 Tom prEANS
I Analyzed for: @ BTEX MTBE TPH-DD Other: URE_(BE QWEE®, |(SE
l- Equipment Blank 1.D.; @ Tione Duplicate L.D.:
Analyzed for: TPH-G BTEX MTBE TPH-D Other:
l D.O. (if req'd): et g_b(m 0.5 " Post-purge: "L
I ORP (if req'd): l;re—purgg;/ ) 215~ mV Post-purge:

Blaine Tech Services, Inc. 1680 Rogers Ave., 5an Jose, CA 95112 (408) 573-0555




WELL MONITORING DATA SHEET

Project #: 92121 &-58 ) Client: s arivigort
Sampler: g, 4 Start Date: 2.4y j°7__
Well 1D i ~ ) Well Diameter: @ 3 4 6 38
Total Well Depth:  26.09 Depth to Water: (g .10
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: (/ﬁf@ Grade D.O. Meter (if req'd): @ HACH
Purge Method: Sampling Method: Bailer
Bailer . Waterra Disposable Bailer
Peristaltic Extraction Port
Middleburg Extraction Pump Dedicated Tubing
Electric Submersibie Other Other: '
Well Dinmeter _Mujtiplier Well Dismeter  Multiplier
" 004 o 0.65
2 (Gals.) X % - b 2" 0.16 6" 1.47
—_— 3" 0.37 Other radius” * 0.163
Gals.
Temp. Conductivity
Time @or °C) pH (mS o@ Turbidity (NTU)| Gals. Removed Observations
1232 | §6.4 | 4Y a1% > 270 2— sz[& pOIE—
f 8 &7 . o
wid | 570 T | ¥ 200 i
P - 8 T e o B e o N b -
¥ Low ?l'\' WJAWﬁ. cHeti4 “‘t’ YAl R . sU | lLow -
Did well dewater?  Yes @ Gallons actually evacuated: &
Sampling Time: |{3zyo Sampling Date:  124(% foz
Sample LD.! yyw — 1t Laboratory: Zuens 4 Tompiens
Analyzed for: m TPH-DY Other: VT / MWE @135
Equipment Blank LD.: @ wme  Duplicate I.D.:
Analyzed for: TPH-G BTEX MTBE TPHD Other:
D.O. (if req'd): '%“'2 2.0 m* 0.4 "Rl Post-purge:| - e
s .
ORP (if req'd): Pre-purge: =78 mV Post-purge: mV

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (408) 573-0555




Curtis & Tompkins,_ Ltd.. Anaytical Laboratories. Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0900

Date: 07-JAN-03

Lab Job Numbkér: 162711
Project ID: 021218-551
Location: Redwood Regional Park

This data package has been reviewed for technical correctness
and completeness. Release of this data has been authorized

by the Laboratory Manager or the Manager's designee, ags verified
by the following signatures. The results contained in this
report meet all requirements of NELAC and pertain only to those
samples which were submitted for analysis.

———

i i
Reviewed by: ikaf?\T%;25>)/,7

Prdject Mafiager

_ ==

Reviewed by: Q;@\\

Ogﬁzétigﬂi Manager
{ | \

™ -~

This package may be reproduced only in its entirety.

NELAP # 01107CA Page 1 of




Cb Curtis & Tompkins. Lic

| aboratory Numbers: 162711 Sampled Date: 12/18/02
Client: Stellar Environmental Solutions Received Date: 12/18/02
L ocation: Redwood Regional Park

Project#: 021218-551

CASE NARRATIVE

This hardcopy data package contains samples and QC results for seven water
samples, which were received from the site referenced above on December 18, 2002.
The samples were received cold and intact. -

TVHIBTXE: High Triflucrotoluene surrogate recoveries were observed for samples MW-
2 (CT# 162711-001), MW-7 (CT# 162711-004) and MW-8 (CT#162711-005) due to
coelution of the hydrocarbons with the surrogate. No other analytical problems were
encountered. -

TEH by (EPA 801 SB(M))£ No analytical problems were encountered.

General Chemistry: No analytical problems were encountered.




Chain of Custody Record ’ 624 / / Lab joono,
‘ 5 liE , Date I3 (X[ O 2
Laboratory cuans o Topktss  pomodor Shipment
) e e e Page _L of _J_
Address _ X223 M f"pf_' S Shipment Ne.
Benkar oy (4 o ——
’ Airbill No. / Analysis Required /
colentT N . AN . Cocwenaly CoolerNo. 3
F LT A7l A2 ot S = .
~Bite- Address Project Manager _ B ALY fruiitoe £
F,t;‘\ﬂ.l&'l.k“‘] y C_A Telephone No, _(510) 644-3123 &06-
Project Name RieDsmom Lo A PaeleFax No. (510) 644-3859 £/ \& Q v Remaks
Project Number __ @2\ 21% 5% | Samplers; (Signarure),é-ﬁgg% N
o+ b . r ’ T I;
Fiold Sampta Number mof;‘:"_'“’ Date | Time S“T;“p‘;"’ Type/Size of Containar cﬂo'afm”"éa:::ﬂml v \ -!15 T
. . " »- .
S Hhsloz w52 W Jage| v/ ieapeet X er) wE XX
N - 230 \;;)l(t‘, Wgﬁ,\j 1 Mg | X
- XL LY +, .
w4 1250 | | how W) Uil | ee/np 6| XXX ot/ @i (00
T ;
hw -7 ™3 b AX A @ 3ee
% 2024 " BIX XX e nss
Py - 1248 s b | XX X @ 230
' F LEET
#Mwi- e Ny vt b XXX @ jit2s
M 1] Ylswe| V| A 4 b [X 5N @135
Preservatinn Corpact? Received Bnllce
D Yes O|No [ NA BITold [0 Ambient [hatact
A ' \
Relinquished by: ) Date Received by i . f\ . }, 0;:% Date Relinguished by: Date Recewed by; Date
Signa!um‘,/_/é%; b2 '5 Signature VWI{L fd ]Z} ) Signalure Signature
AT pafp ; \7&3 M b
prinied St GNP \Q'W\ [ _L)f*'g’\ ’ Time | Printed Timo | Printed Time
Compary Mﬁm‘ﬁ/_ ]L:.Z_D Company C_/V'{‘*\’\,Lp *‘/Y?h”{k'wb 1‘32&’ | Company 7 ‘Campan_»,r .
Turnaround Time: Refinquished by: Dale | Receied by: Date
. e T Signature Signature
Comments: -~ &) e PQATYE =46 bt Howp Tient ? ?
2 Printad Time Printed Time
8
g Campary Compary

“  Stellar Environmental Solutions

2198 Sixih Street #201, Berkeley, CA 94710



c Curtis & Tompkins, LG

Lab # 162711 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 5030B

Project#: 021218-551 :

Matrix: Water Sampled: 12/18/02

Units: ug/L Received: 12/18/02

Field ID: MW -2 Diln Fac: 1.000
Type: SAMPLE Batchit: 77822
Lab ID: 162711-001 Analyzed: 12/20/02

- — I o —
Gasoline C7-C12 ND 50 BO15B (M}

MTRBE ND 2.0 EPA 8021B
Benzene 4.3 0.50 EPA B8021B
Toluene ND 0.50 EPA 8021B
Ethylbenzene ND 0.50 EPA BOZ1B
m,p-Xylenes ND 0.50 EPA B8021B
o-Zvlene ND 0.50 EPA B021B

B Surrcgate Angivay.
Trifluorctoluene (FID} 80158 (M)
Bromoflucrobenzene {FID) 1io 66-143 BO1GRB (M)

Triflucrotoluene (PID) 117 53-142 EPA 8021B

Bromofluorokenzene (PID) 114 52-142 EPA 8021EB
Field ID: MW-4 Diln Fac: 1.000
Type: SAMPLE Batch#: 71822
Lab ID: 162711-003 Analyzed: 12/20/02
T EnglvEes =513
Gasoline C7-C12 8015E (M)
MTEBE ND 2.0 EPZA 8021B
Benzene ND 0.50 EPA BO21B
Toluene ND 0.50 EPA 8021B
Ethylbenzene ND G.50 EPA BO21B
m, p-Xylenes ND 0.50 EP2Z 8021B
o-Xvliene ND 0.50 EPA B0Z21B
B Surrogakt B T ArtalvEd

Trifluorcotoluene {(FID) 98 68-145 BO1S5B (M)

Bromofluorobenzene (FID} 109 6£6-~143 BG15B (M)

Trifluorotoluene (PID) 114 53-143 EPA 8021B

Bromofluorobenzene (PID} 113 52-142 EPA B0Z1B

*= Value outside of QC limits; see narrative
b= See narrative
ND= Not Detected
RL= Reporting Limit
>LR= Response exceeds instrument's linear range
Page 1 of




c Curtis & Tompkins, Lid.

| Lab #: 162711 Location: Redwood Regional Park
' Client: Stellar Environmental Solutions Prep: EPA 5030B
Projectf: 021218-551
Matrix: Water Sampled: 12/18/02
' Units: ug/ L Received: 12/18/02
Field ID: MW-7 Lab ID: 162711-004
IIType: SAMPLE
: Analyte i b B 1 #iys
Gasoline C7-C12 1. 12/20/02 8015B(M)
MTRE 2.0 i1.000 12/20/02 EPA 8021B
l Benzene, 0.50 1.000 12/20/02 EPA 8021iB
Toluene G.50 1.000 12/20/02 EPA B0OZ1B
Ethylbenzene 1.0 2.000 12/22/02 EPA 8021B
m, p-Xylenes 0.50 1.000 12/20/02 EPA 8021R
li o-Xylene 0.50 1.000 12/20/02 EPA 8021B

— o o ™ =
Trifluorotoluene (FID) 307 * >LE b 68-145 1.000 B015E (M)
! Bromofluorobenzene (FID) 126 66-143 1.000 77822 12/20/02 8015B(M}
I Trifluorotoluene (PID) 165 * §53-143 1.000 77822 12/20/02 EPA 8021B
'L Bromofluorobenzene (PID) 129 52-142  1.000 77822 12/20/02 EPA 8021B
lField ID: MW-8 Lab ID: . . 162711-005
Type: 'SAMPLE

' Gasollne C7-C12 12/20/02 BOlSB{M)
| MTBE ND 12/20/02 EPA BQ21B
Benzene . 67 12/20/02 EPaA B021B
Toluene ND 12/20/02 EPA B021B
Ethylbenzene 190 12/22/02 EPA 8021B
m, p-Xylenes 130 12/22/02 EPA B021B
o-Xvlene 13 12/20/02 EPA 8021B
B T TONAE FOEERER
' Tritiuorotoluene (FID) 1. BO15B (M)
Bromofluorobenzene (FID) 119 66-143 1.000 77822 12/20/02 B801lSB({M}
lTrifluorotoluene {PID) 161 *# 53-143 1.000 77822 12/20/02 EPA 8021B
lBromofluorDbenzene (PID) 128 52-142 1.C00 77822 12/20/02 EPA 8021R
*= Value outside of QC limits; see narrative
4 b= See narrative
ND= Not Detected
RL= Reporting Limit
>LR= Response exceeds instrument's linear range
lPage 2 0of 5 5.3




c Curtis & Tornpkins, Lid.

Lab #: 162711 Location: Redwood Regiona
Client: Stellar Environmental Sclutions Prep: EBFA S5030B
Project#: 021218-551

Matrix: Water Sampled: 12/18/02

Units: ug/L Received: 12/18/02

Type : SAMPLE

T Am Ay e 2
Gasoline 7. CL2 8015B{M)
MTRE ; 77838 12/22/02 EPA 8021R

. 77838 12/22/02 EPA 8021B
77838 12/22/02 EPA B021B
77838 12/22/02 EPA B021B
77838 12/22/02 EPA BO21B
77838 12/22/02 EPA B021B

Benzene
Toluene
Ethylbenzene
m, p-Xylenes
o-Xylene

Field ID: MW-5 Lab ID: 162711-006 l
3 4= T o ﬁ o A Co R TR A :

BT Odar RE: i ] TR INTE

Trlfluorotoluene {FID} 123 &8- 145 1. 000 12?20;02 BO15B (M)
Bromofluorobenzene (FID) 124 6§6-143 1.000 12/20/02 8015B(M)
Trifluorotoluene (PID) 125 £5§3-143 5.000 12/22/02 EPA 8021B
Bromof luorobenzene (PID)} 121 52-142 5,000 12/22/02 EPA 8021B
Field ID: MW-10 . Diln Fac: 1.000 .
Type : SAMPLE . Batch#: 77822
Lab ID: 162711-007 Analyzed: 12/20/02
. ETRER RS T : ptsen
Gasoline C7-Cl2 ND 8015B (M)
MTRE 16 - EPA B021B
Benzene ND . EPA 8021B
Toluene ND . EPA 8021B
Ethylbenzene ND . EPA 8021B
m,p-Xylenes ND . EPA 8021B
o-¥vlene ND . EPA B021B
w Trogat B Coo Tt FArialyeres

rl 6B8-145 (M)
Bromof luorobenzene (FID) 126 66-143 8015B (M)
Trifluorotoluene (PID) 113 53-143 EPA B0Z21B
Bromof luorobenzene (PID) 120 52-142 EPA B8021B

*= Value outside of QC limits; see narrative
= See narrative
ND= Not Detected
RL= Reporting Limit
>LR= Response exceeds instrument's linear range
Page 3




C

Curtis & Tompkins, Ltd.

Leocation:

Lab #: 1e2711

Client: Stellar Envirommental Solutions Prep: EPA S5030B

Project#: 021218-E51

Matrix: Water Sampled: 12/18/02

Units: ug/L Received: 12/18/02
MW-11 Lak ID 162711-008
SAMPLE

EnalyEe

EhE Znalvee

SO1SE (M)

Gasoline C7-C12 12/22/02

MTBE 12/22/02 EPA 8021B
Benzene 2.5 12/22/02 EPZ 8021B
Toluene ND 2.5 12/22/02 EPA 8021B
Ethylbenzene 1,100 5.0 12/23/02 EFPA BOZ21iB
m,p-Xylenes 890 2.5 12/22/02 EPA 8021B
o-Xvlene 22 2.5 12/22/02 EPA 8021B

LIENrregEE

'Trlfluorotoluene

'68 145

B01SE (M)

(FID} 5.
Bromcfluorobhenzene (FID) 120 66-143 5.000 77838 12/22/02 B8015B(M)
lTrifluorotoluene (PID) 173 * 53-143 5.000 77838 12/22/02 EPA 8021B
Bromofluorobenzene (PID) 122 52-142 5.000 77838 12/22/02 EPA 8021B
IType : BLANK Batch#: 77822
Lab ID: QC199601 Analyzed 12/20/02
Diln Fac: 1.000
T ARaIvEe T R GRS TITH
Gago11ne C7 Ccl2 ND 50 BOL15B (M)
MTBE ND 2.0 EPA 8021B
Benzene ND .50 EPA 8CZ21R
Toluene ND 0.50 EPA 8C21B
Ethylbenzene ND 0.50 EPA BOZ1B
Tl m,p-Xvlenes ND 0.50 EPA B021B
o-Xvlene ND 0.50 EPA BOZ21B
8 [ & R AL T
Trifluorotoluene (FID) 45 68-145 B015B (M)
Bromofluorobenzene (FID) 108 66-143 BOLSE (M)
Trifluocrotoluene (PID) 117 53-143 EPA B021B
Bromofluorobenzene (PID) 114 52-142

see narrative

*= Value outsgside of ¢QC limits;:
= See narrative

Not Detected

Reporting Limit

>LR= Response exceeds instrument's linear range
'Page of

EPA 80Z21B




GC04 TVH 'J' Data File FID .
Sample Name : 162711-004,778322 Sample f#: al Page 1 of 1
FileName ;G \GCC4A\DATAN254J008 . raw Date : 12/21/02 10:15 AM
Method : TVHBTXE Time of Injection: 12/20/02 09:18 PM
Start Time : 0.0C¢ min End Time : 26.00 min Low Point @ 6.50 mV High Pecint : 10%4.41 mV
Scale Factor: 1.0 Plot Qffseb: 7 mV Plot 5cale: 1087.5% mV
Response [my] l
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GC04 TVH 'J' Data File FID

mple NHame : 162711-005,77822 Sample #: al Page 1 of 1
FileName : G:\GCO4\DATA\ 3545009 . raw Date : 12/21/0z 10:15 AM

¥athod : TVHBTXE Time of Injection: 12/20/02 09:54 PM

art Time : ©.00 min End Time + 26,00 min Low Point : £.446 mv High Point : 10%4.40 mV
ale Factor: 1.0 Plot Offset: 6 mV Plet Scale: 1087.3% mV

-

l Response [my]
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GC04 TVH 'J' Data File FID

Sample Name : 162711-0G&,77822 Sample #: al Page 1 of 1
FileName : Gz \GTO4\DATAN3S4J010. raw Date : 12/21/02 10:15 AM

Method : TVHBTXE Time of Injecticn: 12/20/02 10:30 PM

Start Time : D.00 min End Time : 26,00 min Low Point @ 6.54 mv High FPFeint . 10S4.41 mvV
Scale Factor: 1.0 Plot CQffset: 7 mVv Plot Scale: 1087.9 mV

Response {mv]
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GC04 TVH 'J' Data File FID

ample Name : 162711-008,7783B Sample #: bl Page 1 of 1
FileName : G:\GCO4\DATA\3I55J020 . raw Date : 12/22/02 03:07 AM
Method : TVHETXE Time of Injecticon: 12/22/02 02:41 AM

art Time : 0.00 min End Time + 26,00 min Low Polnt : 6.76 mV High Peint : 1094.41 mV
cale Factor: 1.0 Plot Offset: 7 mV Plot Scale: 1087.7 mv
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GC04 TVH 'J' Data File FID I

Sample Name : cov/lcs,gol$$602,77822,02ws1992,5/5000 Sample #: Page 1 of 1
FileName : G \GCO4\DATA\354J004 .raw Date : 12/20/02 07:20 FM

Method : TVHBTXE Time of Injection: 12/20/02 06:54 PM

Start Time : 0.00 min End Time : 26.00 min Low Point : 6.29 mV High Point : 1094.42 mV
Scale Factor: 1.0 Plock Offget: & mV Plot Scale: 1088.1 mV

Response [mv]
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‘ Curis & Tompkins, Ltd.

Lab #: 162711 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 5030B
Projectf: (021218-551
Matrix: Water T Sampled: 12718702
Units: ug/1, o Received: 12/18/02
Type: BLANK Batchi: 77838
Lak 1ID: QC199659 Analyzed: 12/21/02
Diln Fac: 1.000

Gasoline C7-Cl2 ND 50 80158 (M)
MTBE ND 2.0 EPA 8021B
l Benzene ND C.50 EPA B021B
Toluene . ND n.50 EPA 8(021B
Ethylhenzene ND 0.50 EPA BOZ21B
m,p-Xylenes ND 0.50 EPA 8021B
o-Xvlene ND D.50 EPA B021B

Trifluorctoluene (FID)

"8015B (M)

Bromofluorobenzene (FID) 103 66-143 8015B (M}
Trifluorotoluene (PID) 113 53-143 EPA 8021B
Bromofluorobenzene {PID) 108 52-142 EPA 8021B
"Type : BLANK ' " Batchi#: 77866
Lab ID: QC199773 Analyzed: 1z/23/02
Diln Fac: 1.000
l AREIVES Fesn R ARAIVEL
Ethylbenzene ND 0.50 EPA B021B

Trlfluorotoluene (FID} 92 68 145
Bromofluorobenzene (FID) 101 66-142 B8015B (M)
Trifluorotoluene (PID) 115 53-143 EPA B021B
Bromofluorobenzene (PID) 108 52-142 EPA 8021B

*= Value outside of QC limits; see narrative
See narrative
Not Detected

RL— Reporting Limit

'EPR_ Response exceeds instrument's linear range

o

age 5 of & 5.3




‘ Curtis & Tormgkins, Lid.

Lab # 162711 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 5030B

Projectf#: 021218-551 Analysis: B015B (M)

Type: LCS Diln Fac: 1.000

Lab ID: Q195602 Batchit: 77822

Matrix: Water Analyzed: 12/20/02

Units: ug /L

Gagoline C7-C12 2,122 106 75-120

Trifluorotoluene (FID} . 122
Bromofluorckbenzene (FID) 113

W0 En BN GE T G mE En G Wy SB un om en

-

Page 1 o<of 1




c Curtis & Tompkins, Lid

Lab #: 162711 Location: Redwood Regiocnal Park
Client: Stellar Environmental Solutions Prep: EPA 5030B

Project#: 021218-551 Analysis: EPA 8021B

Type: Lcs Diln Fac: 1.000

Lab ID: QC195603 Batch#: 77822

Matrix: Water 2nalyzed: 12/20/02

Units: ug/L

MTBE 20.00 20.00 160 *51-125

Benzene 20.00 20.44 10z 65-122
Toluene 20.00 19.43 97 67-121
Ethylbenzene 20.00 20.15 101 ..70-121
m,p-Xylenes 40,00 39.24 98 792-125
o-Xylene 20.00 21.01 105 - 73-122

Trifluorotoluene (PID) 112 53-143

Bromofluorchenzene (PID) 111 52-142
age 1 of 1 12.1
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c Curtis & Tompkins, Lict

162711

Lab #: Location: Redwood Regiocnal Park
Client: Stellar Environmesntal Solutions Prep: EPA 5030B

Project#: 021218-551 Analysis: 80158 (M}

Type: BS Diln Fac: 1.000

Lab ID: QC159660 Batchi - 77838

Matrix: Water Analyzed: 1z/21/02

Units: ug/L

Gasoline C?—Clﬁ 1,000 1,083 108 79-120

Trifluorotoluene (FID) 104 68-145
Bromofludrobenzene (FID) 114 66-143

Page 1 of 1
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‘ Curtis & Tormpkins, Lid,

Labr#. 162711

Location: Redwood Regional Park
Client: Stellar Environmental Sclutions Prep: EPA 5030B
Project#: 021218-551 Analysis: BUO15B (M)
Type: BSD Diln Fac: 1.000
Lab ID: QUC199669 Batchi: 77838
Matrix: Water Analyzed: 12/22/02

Units: ug /L

Gasoline. C7-C12 2,000 2,165 108 79-120 0 20

Trifluorotoluene (FID) 129 68-145
BEromofluorobenzene (FID) 1317 66-143

RPD= Relative Percent Difference

lPage 1 of 1 10.0




‘ Curlis & Tompkins. Lid.

RedwoodwReglonaiV?arkr

Lap & - 162711

Location:
Client: Stellar Environmental Solutions Prep: EPA 5030B
Project#: 021218-551 Analysis: EPA B8021RB
Type: LCS Diln Fac: 1.000
Lab ID: QC199661 Batch#: 77838
Matrix: Water Analyzed: 12/21/02
Units: ug/L

- s -

MTRE

Benzene 10.00 9.172 92 6b-122
Toluene 10.00 B.,720 87 &7-121
Ethylbenzene 10.00 8.803 B8 70-121
m, p-Xylenes 20:00 17.00 85 72-125
a-Xylene 10.00 9.226 92 73-122

Triflusrotoluene (PID) 127 53-143
Bromofluorobenzene (PID) 120 52-142

Pages 1 of 1
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‘ Curtis & Tompkins, Ltd

Lab #: 162711 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 5030RB
Project#: 021218-551 Analysis: EPA 8021B
Matrix: Water Batch#: 77866
Tnits: ug/L Analyzed: 12/23/02
Diln Fac: 1.000
Type: BS Lab ID: QC1L99774

Ethylbenzene T 20.00 17.59 88 70-121

Trlfluorotoluene (PID) 28 53-143
Bromofluorokenzene (FPID) 101 52-142

|
1
'
'
|
'
|
i
-

Tvp BSD Lak ID: Q198775

Ethylbenzene T 20.00 "18.34 52 70-121 4 20

Trlfluorotoluene (PID} 109 53-143

Bromofluorobenzene (PID) 110 52-142

!
I
'
)
’
’
'
1

RPD= Relative Percent Difference

'age 1 of 1 31.0




c Curtis & Tompkins. Lid.

Lab #: 162711 Location Redwood Regional Park

Client: Stellar Envirconmental Solutions Prep: EPA 5030R

bProjecti#: 021218-551 Analysis: EPA BO0O21B

Field ID: ZLZAZZ22272 Batch#: 77822

MSS Lab ID: 162751-002 Sampled: 12/18/02

Matrix: Water Received: 12/18/02

Units: ug/L Znalyzed: 12/21/902 '
Diln Fac: 1.000

QC189604

MTBE 0.9526 20.

Benzene <0.2000 20.00 20.33 15277
Toluens «<0.2500 20.00 19.13 26
Ethylbenzene <0.1500 20.00 26.05 100
m, p-Xylenes <0.1500 40.00 39.77 59
o-Xylene <0.1600 20.00 20.78 104

Trifluorotoluene (PID)
Bromoflucrobenzene {(PID) 119 52-142

Tyvpe; MSD Lab ID: QC13%9605

MTBE 3
Benzene . 20.00 20.24 101 52-149 0
Tcluene 20.00 19.60 38 £9-130 2
Ethylbenzene - 29.00 20.38 102 70-131 2
m, p-Xylenag T 40.00 39.62 99 £8-137 ¢
o-Xylene 20.00 21.50 108 73-133 3

2
Trifiuorcteoluene {PID) 120 53-143
Bromofluorobenzene (PID) 121 52-142

*= Value outgide of QC limits; see narrative
RPD= Relative Percent Differsnce
Page 1 of 1




c Curtis & Tompkins, Ltd.

l Lab #: 162711 Location Redwood Regional Park
Client: Stellar Envircnmental Solutions Prep: EPA 503CB
roject#: 021218-551 Analysis: EPA B8021B
. Field ID: ZELZEZZTLE Batch¥: 77838
MSS Lab ID: 162744-001 Sampled: 12/19/02
Matrix: Water Received: i2/19/02
Units: ug/L Analyzed: iz/21/02
I Diln Fac: 1.000
"I‘ype M3 Lab ID: Q159662
l MTBE 1.484 20.00 22 .26 104 33-131
- Benzene <0.2000 20.00 195.91 100 52-149
Toluene T <Q.2500 20.00 19.54 28 69-130
' Ethylbenzene <0.1500 20.00 20.89 104 70-131
m, p-Xylenes <0.1500 40.00 40.75 102 68-137
o-Xylene <0.1600 20.00 22 .09 110 73-133

Triflucrotaluene {(PID) 119 53-143
l Bromofluorobenzene {PID) 1ig 52-142
lType: MsD Lab ID: QUC129663

MTEE 20.00 23.01 108 33-131

32 20
Benzene 20.00 1%.65 o8 52-149 1 30
Toluene 20.00 20.04 100 £9-130 3 30
Ethylbenzene 20.00 20.99 1G5 70-131 1 30
m,p-Xylenes 40.00 41.17 103 68-127 1 30
o-Xylene , 20.00 21.77 109 73-133 1 30

Trifluorotoluene (PID) 117 53-143
Bromofluorobenzene (pID! 113 52-142

RPD= Relative Percent Difference
age 1 of 1 15.1




c Curtis & Tompkins, Lid.

Lab #: 162711 Location: Redwood Regiona
Client: Stellar Environmental Solutions Prep: EPA 3520C
Projectf: 021218-551 Analysis: EPA BO15B
Matrix: Water Sampled: 12/18/02

Units: ug/L Received: 12/18/02
Batchi: 77887 Prepared: 12/23/02

Field ID: MW-2 Piln Fac: 1.000

Type: SAMPLE Analyzed: 12/26/02

Lab ID: ' 162711-001

Cc10-C24

Hexacosane

Field ID: ’ MW-4 Diln Fac: 1.000
Type: SAMPLE Analyzed: 12/26/02
Lab ID: 162711-003

Z ETY
Diesel <C10-C24

Hexacosane

Field ID: M- 7 Diln Fac: 2.000 l
Type: SAMPLE Analyzed: 12/26/02
Lab ID: 162711-004

Diesel C104C24

p————

Hexacosane 90

Field ID: MW-8 Diln Fac: 1.000
Type: SAMPLE Analyzed: 12/28/02 _
Lab ID: 162711-0045

ANy
Diesel C10-C24

Hexacosane o 87 39—137.

L= Lighter hydrocarbons contributed to the guantitation

Y= Sample exhibits fuel pattern which does not resemble standard
ND= Not Detected
RL= Reg@rtin% Limit
Page of




Chromatogram

Sample Name : 162711-004, 77887 Sample #: 77887 bage 1 of 1
FileName : G:\GCL3\CHB\358B063.RAW Date : 12/26/02 09:57 AM

Method : BTEH35B8.MTH Time of Injection: 12/26/02 (3:24 AM

Start Time : 0.01 min Eng Time i 31.91 min Low Point : 2,91 mV High Point : 762.16 mv
Scale Factor: 0.0 Plot Offset: 3 mv Flot Scale: 759.2 mV

Response [mv]
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Sampie Name :

Filenzmes

Method

Start Time

Geaie Factor:

(uu] =)

Chromatogram

162711-008, 700875 Sample #:; TTERY Page 1 of 1

T G AGOTRNVIHEN 380DGHE, RAW Date : 12/29/2002 04:1& PM

BTEH30Y.MTH Time of Injecticon: 12/28/2002 05:39 AM

r 3,01 min End Time : 31.591 min Low Point @ 19.05 mV High Point : 363.01 mV

0.0 Ploi Offset: 19 mV Plot Scale: 344.0 mV

Respanse [mv]
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‘ Curtis & Tormpkins, Litd.

Lab #: 162711 Location Redwood Regicnal Park
Client: Stellar Enviromnmental Solutions Prep: EPA 3520C
Project#: 021218-551 Analysis: EPA BO15B
Matrix: Water Sampled: 12/18/02
Units: ug/L Received: 1z2/18/02
l Batch#: 77887 Prepared: 12/23/02
Field 1D: MW-9 Diln Fac: 1.000
Type: SAMPLE Analyzed: 1z/28/02
.Lab ID: 162711-006

Diesel ClO-C24V‘

Hexacosane

Field iD: MW-10 Diln Fac: 1.000
Type : SAMPLE Analyzed: 12/26/02
Lab ID: 162711-007

|

=T
Diesel C10-C24

Hexacosane

@ Field 1D: MW-11 Diln Fac: 1.000
Type: SAMPLE Analyzed: 1z2/26/02
Lab 1ID: 162711-0Q08

Hexacosane

Type: BLANK Diln Fac: 1.000
Lab ID: Q199858 Analyzed: 12/26/02

DieseTHCID-C24 '

felnp-t iR M
Hexacosane 104 39-137

L= Lighter hydrocarbons contributed to the guantitation

= Bample exhibits fuel pattern which does not resemble standard
= Not Detected

RL= Regortin Limit

Page of %
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Chromatogram

Sample Hame ;o 162711-005, 77887 Gample #: 77867 bPage 1 of 1
FileName  GIAGUISNCHBAIGORONT . RAW Date @ 12/29/200Z 045:17 IM

Method : BTEHJ309.MTH Time of Tnjection: 1272872002 06:20 AM

Start Time @ 4,00 min End Time © 31.90 min Low Foint @ -1%.80 mv High Polnt @ 1024,00 mv
Scale Factor: 0.0 Flot Offset: -20 m¥ Plot Scale:r 1043.83 my

Response [mV]
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Chromatogram

Sample MName : 162711-008,77887 Sample #: 77387 Page 1 of 1
FilaName 1 Gr\GCI3\CHB\358BH64, RAW Date : 12/26/02 0%:58 AM
Mathod : BTEH358.MTH Time of Injection: 12/26/02 09:14 AM
Start Time : 0.00 min End Time : 31.90 min Low Paint : -15.52 mv High Point : 1024.00 mv
Scale Factor: 0.0 Plot Offset; -16 mv Plot Scale: 1039.5 mv
l Response [mY]
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Chromatogram

Sample Name : cov, 0Zwsl752,dsl Sample #: 100mg/L Page 1 of 1
FileName ¢ G:\GC13\CHE\358B002_RAW Date : 12/24/02 (03:49 PM

Method : BTEH35B.MTH Time of Injection: 12/24/02 02:03 PM

Start Time : 0.01 min End Time : 31,91 min Low Point @ 32.55 mV High Point : 183.44 mV
Scale Factor: 0.0 Piot QOffset: 33 mvV Plot Scale: 150.9 mV

Respense {mv]
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c Curtis & Tempkins, Lid.

Lab # 162711 Location: Redwood Regional Park
Client: Stellar Environmental Soclutions Prep: EPA 3520C

Project#: 021218-551 Analysis: EPA BO15B

Matrix: Water Batch#: 77887

Units: ug/L Prepared: 12/23/02

Diln Fac: 1.000 Analyzed: 12/26/02
Type: ' BsS Lab ID: QCl1l93859

Diesel C10-C24 2,500 T 94 37-120

Hexacosane g8 39-137

Type: ~ BSD _ Lab ID: Q193860

Diesel C10-C24 2,500 2,742 110  37-120 16 26

Hexacosane 105 39-137

RPD= Relative Percent Difference
IPage 1 0f 1 5.0




c Curtis & Tompkins, Lid.

Lab # 162711 Location: Redwood Regicnal Park
Client: Stellar Environmental Sclutions Analysis: EPA 300.0

Projecti: 021218-551

Analyte: Nitrecgen, Nitrate Batch#: 77752

Matrix: Watexr Sampled: 12/18/02

Units: mg /L Received: 12/18/02

Diln Fac: 1.000 Analyzed: 12/19/02

Mw-3 SAMPLE 162711-002 ND

0.05

MW -4 SAMPLE 162711-003 0.42 0.05
MW-7 SAMPLE 162711-004 ND 0.05
MW -8 SAMPLE 162711-005 0.05 0.05
MW-9 SAMPLE 162711-006 0.05 0.05
MW-10 SAMPLE 162711-007 0.06 0.05
MW-11 SAMPLE 162711-008 ND 0.05
BLANK QC199355 ND 0.05

ND= Not Detected
RL= Reporting Limit
Page 1 of 1
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c Curis & Tempkins, Lid.

l Lab #: 162711 Location: Redwood Regional Park
Client: Stellar Envirconmental Sclutions Analysis: EPR 200.0

l Project#: 021218-551
Analyte: Nitrogen, Nitrate Batch#: 77752
Field ID: ZEZZEZZZ2ZZE Sampled: 12/09/02
MSS Lab ID: 162486-001 Received: 12/09/02

l Matrix: Water ) Analvzed: 12/19/02
| Units: mg/L

. BS QC199356 1.000 1.075 108 90-110 1.000
BSD QC1993%7 1.600 .. 1.032 103 90-110 4 20 1.000
MS 0C1959358 7,223 5.000 - 12.49 105 80-120 10.00

ll MSD oC159358% 5.000 - 12.33 102 80-120 1 20 10.00
PD= Relative Percent Difference

llgage 1 of 1 2.0




‘ Curtis & Tompkins, Lid,

Tab #: 162711 Locaticn: Redwood Regicnal Park

Client: Steilar Environmental Scluticns Analysis: EPA 300.0

ProjectH: 021218-551

Analvyte: Sulfate Sampled: 12/18/02

Matrix: Water Received: 12/18/02

Units: mg/L l

162711-002 36 0.50 1.000 77752 12/19/01
MW -4 SAMPLE 162711-003 59 1.0 2.000 77738 12/19/0
MW -7 SAMPLE 162711-004 3.4 0.50 1.000 77752 12/19/02
MW -8 SAMPLE 162711-005 g8 1.0 2.000 77738 12/19/C02
MW-9 SAMPLE 162711-006 67 1.0 2.000 77738 12/19/0
MW-10 SAMPLE 162711-007 &l 1.0 2.000 77738 12/19/02
MW-11 SAMPLE 162711-008 1.9 0.50 1.000 77752 12/19/02
BLANK (QC199303 ND 0.50 1.000 77738 12/18/02.
BLANK (QC199355 ND 0.50 1.00¢0 77752 12/1%/02

ND= Not Detected
RL= Reporting Limit
Page 1 of 1
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c Curtis & Tompkins, Lid.

l Lab #: 162711 Location: Redwood Regional Park
Client: Stellar Environmental Scluticns Analysis: EPA 300.0
Project#: 021218-551
l Analyte: Sulfate Units: mg/ L
Field ID: ZZZZZZZEEZ, Sampled: 12/09/02
MSS Lab ID: 162486-001 Received: 12/09/02
l Matrix: Water

-Type: Lab ID . "M88 Result

I BS QC189304 10.00 10.20 162 90-110 1.000 77738 12/18/02

BSD QC199305 10.00 10.25 103 290-110 1 20 1.000 77738 12/18/02
BS  (Cl9293%5s 10.00 10.28 103 20-110 1.000 77752 12/19/02
BSD (QC199357 10.00 9.846 98B 20-110 4 20 1.000 77752 12719/02
MS QC1599358 32.42 50.00 83.94 103 72-125 10.00 77752 12/19/02
MSD  QC199359 50.00 85.36 106 72-125 2 20 10.00 77752 12/19/02
PD= Relative Percent Difference

Fage 1 of 1 4.0




Curtis & Tompkins, Ltd., Analytical Laboratories. Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0900

Date: 06-JAN-03
Lab Job Number: 162689

Project ID: 2001-53

Location: Redwood Park Service Yard

This data package has been reviewed for technical correctness
and completeness. Release of this data has been authorized

by the Laboratory Manager or the Manager's designee, as verified
by the following signatures. The results contained in this
report meet all requirements of NELAC and pertain only to those
samples which were submitted for analysis.

Reviewed by:

This package may be reproduced only in its entirety.

NELAP # 01107CA Page 1 of _ “|
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C

Curtis & Tompkins, tid.

Lab # 162689

Location

Redwood Park Service Yard

Client: Stellar Envirenmental Solutions Prep: EPA L030B
Project#: 2001-53
Matrix: Water Sampled: 12/18/02
Units: ug/L Received: 12/18/02
Diln Fac: ' 1.00¢0 Analyzed: 12/20/02
Batchi: « 77812
 Field 1D: SW-2 ‘Lab ID: 162689-001
Type: SAMPLE '

Gasoline C7-C12

0 8015B (M)
MTBE ND 2.0 EPA 8021B
Benzene ND 0.50 EPA BO0Z1B
Toluene ND 0.50 EPA B021B
Ethylbenzene N 0.50 EPA 8021B
m,p-Xylenes ND 0.50 EPA B021B
o-Xylene ND 0.50 EPA 8021B

i HEray 3 I

Trifluorctoluene (FID) a7 68-145 B0L5B (M)

Bromoflucrobenzene (FID) 100 66-143 BOLGB (M)

Triflucroteluene (PID) 100 53-143 EPA 8021B

Bromofluorobenzene (PID) 101 52-142 EPA 8021B

Field ID: SW-3 Lak ID: 16268%9-002

Type:

Gasoline C7-C12 0 8015B (M)

MTBE ND 2.0 EPA B021B
Benzene ND 0.50 EPA BOZ1B
Toluene ND 0.50 EPA B0OZ21B
Ethylbenzene ND 0.50 EPA 8021B
m, p-Xylenes ND 0.50 EPA BOZ1B
o-Xylene ND 0.50 EPA B8021B

Trifluocrotcluene (FID)
Bromofluorobenzene (FID)
Trifluorotoluene (PID})
Bromofluorobenzene (PID)

s

103
100
104

68-145
66-143
53-143
52-142

8015B (M)
8015E (M)
EPA BGZ1B
EPA 8021B

ND= Not Detected
RL= Reporting Limit
Page 1 of 2




c Curtis & Tompkins, Ltd.

Lab #: 162689 — Location: ~ Reawood Park Service Yard
Client: Stellar Environmental Soluticns Brep: EPA 5030B

Units: ug/L Received: i2/18/02
Diln Fac: 1.000 Analyzed: 12/20/02
| Batchif: 77812

Type: BLANK Lab ID: QCl19395¢64

I Project$: 2001-53
Matrix: Water Sampled: 12/18/02

Gasoline C7-C12 8015B (M)

MTBE ND 2.0 EPA 8021B
Bénzene ND 0.50 EPA 8021B
Tcluene ND 0.50 EPA BOZ1B
Ethylbenzene ND 0.50 EPA BOZ21B
m, p-Xylenes ND 0.50 EPA 8021B
o-Xylene ' ND 0.50 EPA 80218

Triflucrotoluene (FID) 95 6£8-145 8015B (M)
Bromofluorcbenzene (FID) 97 BHe-143  BO1SB (M)
Triflucrotoluene (PID) 98 53-143 EPA B8021B

Bromof luorobenzene (PID) 97 52-142 EPA 8021B

ND= Not Detected

L= Reporting Limit
age 2 of 2 1.0




c Curtis & Tormpkins, Lid. l

Lab # 162689 Locaticn Redwood Park Service Yard
Client: Stellar Environmental Seolutions Prep: EPA S5030B

Projectf: 2001-53 hnalysis: BO15B (M) I
Type: LCS Diln Fac: 1.000

Lab ID: RC199565 Batch#: 77812

Matrix: Water Analyzed: 1z2/20/02 '
Units: ug/L

Gasoline C7-C12 1,000 1,017 102 79-120 l:

2k
Trifluorotoluene (FID) 102 68-145
Bromofluorobenzene (FID) 94 66-143

Ql

Page 1 of 1
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‘ Curis & Tompkins, Lid.

l Lab #: 162689 Location: Redwood Park Service Yar
Client: Stellar Environmental Sclutions Prep: EPA 5030B
Project#: 2001-53 Analysis: EPA BOZ21B
l Type: LCS Diln Fac: 1.000
Lab ID: QC1995¢64 Batch#: 77812
Matrix: Water Analyzed: 12/20/02
l Units: ug/L

l MTEE 10.00 9.930 995 51-125
Benzene 10.00 9.703 97 65-122
Toluene .. 10.00 9,615 86 67-121
Ethylbenzene " 10.00 9.153 92 70-121
l m, p-Xylenes - 20.00 17.17 86 72-125

o-Xylene 10.00 9.852 a9 73-122

Trifluorotoluene (PID! 26 53-143
Bromofluorobenzene (PID) 98 52-142

i

l?age 1 of 1 3.0




c Curtis & Tompkins, Lid.

Lab # 162689 Location: Redwood Park Service Yard
Client: Stellar Environmental Solutions Prep: EPA 5030B
Project#: 2001-53 Analysig: EPA 8021B
Field ID: SW-2 Batch#: 77812
MSS Lab ID: 162689-001 Sampled: 12/18/02
Matrix: Water Received: 12/18/02
Units: © ug/L Analyzed: 12/20/02
Diln Fac: -1.,000 _
Type: MS Lab ID: QC199s67

MTEE <0.3700 20,00 19.75 99 33-131

Benzene <0 ,06500 20.00 19.93 100 52-14
Toluene <0.06000 20.00 20.585 103 69-13
Ethylbenzene <0.03800 20.00 20.02 100 70-1321
m, p-Xylenes _ <0.03400 40,00 37.45 94 68-137
o-Xylene <0.03600 20.00 20.86 o104 T3-133
Trifluorotoluene (PID} 102 53-143 l
Bromofluorobenzene {(PID) 103 52-142
Type: MSD Lab 1D: QCl99ke&8

MTBE 20.00 18.62 93 ‘33-131

& 20
Benzene 20.00 19.22 96 52-149% 4 30
Toluene 20.00 21.97 110 69-130 7 30.
Ethylbenzene 20.00 192.32 97 70-131 4 30
m, p-Xylenes 40.00 37.15 93 68-137 1 30
o-Xylene 20.00 20.53 103 73-133 2 30

Trifluorotoluene (PID} 28 53-143
Bromofluorocbenzene (PID) 100 52-142

RPD= Relative Percent Difference
Page 1 of 1
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c Curtis & Tompkins, Lid

Type: SAMPLE

l Lab #: 162689 Location: Redwood Park Service Yard
Client: Stellar Envircnmental Solutions Prep: EPA 3520C
Projectf#: 2001-53 Analysis: EpPA 8015B (M)
l Matrix: Water Sampled: 12/18/02
Units: ug/L Received: 12/18/02
biln Fac: 1.000 Prepared: 12/23/02
I Batch¥: 77893 Analyzed: 12/24/02
IField ID: SW-2 Lab ID: 162689-001

Diesel C10-C24 ~ ND 50

Hexacosane a7 39-137

lField iD: SwW-3 - - Lab ID: 162689-002
Type: SAMPLE

Diesel C10-C24 ) ND 50

Hexacosane 88 39-137

Type: BLANK Lab ID: QC1992873

Diegel C10-C24 ND 50

Hexacosane 97 39-137

?-

Not Detected

RL= Reporting Limit

lPage lof1 7.0




c Curtis & Tompkins, Lic,

Lab #: 162689 Location: Redwood Park Service Yard
Client: Stellar Environmental Sclutions Prep: EPA 3520C

Project#: 2001-53 Analysis: EPA 80Q15B (M)

Matrix: Water Batch#: 77893 l
Units: ug/L Drepared: 12/23/02

biln Fac: 1.000 Analyzed: 12/24/02

Type: BS Lab ID: 0C199874 I

Diesel C10-C24 37-120

Hexacosane 106 39-137 l

Type: BSD Lab ID: Q199875

Diesel Cl10-C24

Hexacosane 117 39-137

RPD= Relative Percent Difference
Page 1 of 1




HISTORICAL GROUNDWATER MONITORING WELLS ANALYTICAL RESULTS

REDWOOD REGIONAL PARK SERVICE YARD, OAKLAND, CALIFORNIA
(all concentrations in ug/L, equivalent to parts per billion [ppb])

IHE Bl T Il U SN B BN B B Il AN B Y B BEE B Em Bl

Well MW-2
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Nov-94 66 <50 34 <05 < 0.5 0.9 4.3 NA
2 Feb-85 89 < 50 18 2.4 1.7 7.5 29.6 NA
3 May-95 < 50 < 50 3.9 < 0.5 1.6 2.5 8 NA
4 Aug-95 < 50 < 50 5.7 < 0.5 <0.5 < 0.5 5.7 NA
5 May-96 < 50 < 50 < (0.5 <0.5 <05 <05 —_ NA
6 Aug-96 < 50 < 50 <05 < 0.5 <05 <05 — NA
7 Dec-96 < 50 < 50 6.3 < 0.5 1.6 <05 7.9 NA
8 Feb-97 < 50 <50| 0.69 < 0.5 0.55 <05 1.2 NA
9 May-97 67 < 50 8.9 <05 5.1 < 1.0 14 NA
10 Aug-97 < 50 < 50 4.5 < (0.5 1.1 <05 5.6 NA
11 Dec-97 61 < 50 21 <05 6.5 3.9 314 NA
12 Feb-98] 2,000 200 270 92 150 600 1,112 NA
13 Sep-98 < 50 < 50 <05 <05 <05 <05 —_ 7

14 Apr-99 82 710 4.2 < 0.5 34 4 12 7.5

15 Dec-99 57 < 50 20 0.6 5.9 <0.5 27 45

16 Sep-00 < 50 <80 0.72 <0.5 <05 <05 0.7 79

17 Jan-01 51 <50 8.3 <05 1.5 < 0.5 9.8 8.0

18 Apr-01 110 < 50 10 < 0.5 11 6.4 27 10
19 Aug-01 260 120 30 6.7 16 6.4 45 27

20 Dec-01 74 69 14 0.8 37 35 22 6.6

NA = Not Analyzed for this constituent

GWA&SW-Analytical Summary XLS




Well MW-2 (continued)

Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

21 Mar-02 < 50 < 50 2.3 0.31 1.9 1.3 8.3 8.2

22 Jun-02 < 50 < 50 < (0.5 <0.5 <5 < 0.5 — 7.7

23 Sep-02 98 < 50 5.0 < 0.5 < 0.5 < 0.5 — 13.0

24 Dec-02 < 50 < 50 4.3 <05 < 0.5 <05 —_ <20

Well MW-4
Event | Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Nov-94| 2,600 230 120 4.8 150 88 363 NA
2 Feb-95] 11,000 330 420 17 440 450 1,337 NA
3 May-95| 7,200 440 300 13 390 330 1,033 NA
4 Aug-95| 1,800 240 65 6.8 89 67 227 NA
5 May-96] 1,100 140 51 < 0.5 < (0.5 a7 98 NA
6 Aug-96| 3,700 120 63 2 200 144 409 NA
7 Dec-96( 2,700 240 19 <05 130 93 242 NA
8 Feb-97( 3,300 < 50 120 1.0 150 103 374 NA
9 May-97 490 < 50 2.6 6.7 6.4 6.7 22 NA
10 Aug-97] 1,900 150 8.6 3.5 78 53 143 NA
11 Dec-97| 1,000 84 4.6 2.7 61 54 123 NA
12 Feb-98] 5,300 340 110 24 320 402 856 NA
13 Sep-98| 1,800 < 50 8.9 <05 68 27 104 23

14 Apr-99] 2,900 710 61 1.2 120 80 263 32

15 Dec-99} 1,000 430 4 2 26 14 45.9 <20
16 Sep-00 570 380 <0.5 < 0.5 16 4.1 20.1 2.4

17 Jan-01 1,600 650 4.2 0.89 46 13.8 65 8.4

18 Apr-01 1,700 1,100 4.5 2.8 48 10.7 66.0 5.0

NA = Not Analyzed for this constituent

GWE&SW-Analytical Summary XLS




Well MW-4 (continued)

Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
19 Aug-01] 1,300 810 3.2 4.0 29 9.7 46 < 2.0
20 Dec-01 <50 110 <5 <05 <05 1.2 12 <20
21 Mar-02 < 50 < 50 < 0.5 < 0.5 <05 < 0.5 < (.5 <2.0
22 Jun-02 < 50 < 50 < 0.5 < 0.5 <0.5 < (0.5 < (0.5 <20
23 Sep-02 <50 <50 < 0.5 <0.5 < 0.5 <05 < 0.5 <20
24 Dec-02 < 50 < 50 <05 < 0.5 <0.6 <0.5 < 0.5 < 2.0

Well MW-5
Event Date TPHy TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Nov-94 50 < 50 <05 <05 < 0.5 < 0.5 — NA
2 Feb-95 70 < 50 0.6 <05 < 0.5 < 0.5 0.6 NA
3 May-95 < 50 < 50 <05 <05 < 0.5 <5 — NA
4 Aug-95 < 50 < 50 <05 <05 < 0.5 < 0.5 — NA
5 May-96 < 50 < 50 <05 <05 < 0.5 <05 — NA
6 Aug-96 80 < 50 <05 <05 < 0.5 <0.5 — NA
7 Dec-96 < 50 < 50 <05 <05 < 0.5 < 0.5 — NA
8 Feb-87 < 50 < 50 < 0.5 <05 < 0.5 < 0.5 — NA
9 May-97 < 50 < 50 <05 <05 < 0.5 < 0.5 — NA
10 Aug-87 < 50 < 50 < 0.5 < 0.5 < 0.5 < (0.5 — NA
11 Dec-97 < 50 < 50 < 0.5 <05 < 0.5 <0.5 — NA
12 Feb-98 < 50 < 50 < 0.5 < 0.5 <05 <05 — NA
13 Sep-98 <50 <50 < 0.5 < 0.5 < 0.5 <Q0.5 — <2

Groundwater monitoring in this well discontinued with Alameda County Health Care Services Agency approval

NA = Not Analyzed for this constituent

GWESW-Analytical Summary. XLS




Well MW-7
Event Date TP Hg_; TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Jan-01] 13,000 3,100 95 4 500 289 888 95

2 Apr-01] 13,000 3,900 140 < 0.5 530 278 948 52

3 Aug-01| 12,000 5,000 55 25 430 198 718 19

4 Dec-01 9,100 4,600 89 <2.5 460 228 777 < 10

5 Mar-02| 8,700 3,900 220 6.2 450 191 867 200

6 Jun-02] 9,300 3,500 210 6.3 380 155 751 18

7 Sep-02| 9,600 3,900 180 <5 380 160 720 <20
8 Dec-02| 9,600 3,700 110 <05 400 188.9 699 <20

Well MW-8
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Jan-01] 14,000 1,800 430 17 360 1230 2,037 96

2 Apr-01] 11,000 3,200 320 13 560 1,163 2,056 42

3 Aug-01| 9,600 3,200 130 14 470 463 1,077 14

4 Dec-01| 3,500 950 69 24 310 431 812 < 4.0
5 Mar-02| 14,000 3,800 650 17 1,200 1,510 3,377 240

6 Jun-02| 2,900 1,100 70 2.0 170 148 390 19

7 Sep-02| 1,000 420 22 <05 64 50 136 < 2.0
8 Dec-02| 3,300 290 67 <05 190 203 460 <20

NA = Not Analyzed for this constituent

GWE&SW-Analytical Summary. XLS




Well MW-9
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes Total BTEX MTBE
1 Aug-01f 11,000 170 340 13 720 616 1,689 48
2 Dec-01 9,400 2,700 250 5.1 520 317 1,092 < 10
3 Mar-02| 1,700 300 53 4.2 120 67 244 20
4 Jun-02] 11,000 2,500 200 16 600 509 1,325 85
5 Sep-02] 3,600 2,800 440 11 260 39 750 <4.0
3 Dec-02| 7,000 3,500 380 9.5 730 147 1,266 <10
Well MW-10
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Aug-O1 550 2,100 17 < 0.5 31 44 92 40
2 Dec-01 < 50 81 <5 <05 < 0.5 <0.5 — 25
3 Mar-02 < 50 < 50 0.61 < (0.5 <05 < 0.5 0.61 6.0
4 Jun-02 < 50 < 50 0.58 <0.5 0.58 < 0.5 1.2 9.0
5 Sep-02 160 120 10 < 0.5 6.7 3.6 20 26
6 Dec-02 < 50 < 50 <05 < 0.5 <05 < 0.5 -— 16
Well MW-11
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTEBE
1 Aug-01] 17,000 7,800 390 17 820 344 1,571 < 10
2 Dec-01 5,800 2,800 280 7.8 500 213 1,001 < 10
3 Mar-02 100 94 < 0.5 < (.5 0.64 <05 0.64 2.4
4 Jun-02{ 8,200 2,600 570 13 560 170 1,313 < 4
5 Sep-02] 12,000 4,400 330 13 880 654 1,877 < 10
3] Dec-02| 18,000 4,500 420 <25 1100 912 2,432 <10

NA = Not Analyzed for this constituent

GW&SW-Analytical Summary. XLS




HISTORICAL SURFACE WATER ANALYTICAL RESULTS
REDWOOD REGIONAL PARK SERVICE YARD, OAKLAND, CALIFORNIA

(all concentrations in ug/L, equivalent to parts per billion [ppb])

Sampling Location SW-1 (Upstream of Contaminated Groundwater Discharge Location SW-2)
Event Date TI’ﬂg} TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes Total BTEX MTBE
1 Feb-94 50 < 50 < (0.5 < 0.5 <05 <05 —_ NA
2 May-95 < 50 < 50 <05 <5 < 0.5 <05 — NA
3 May-56 < 50 < 50 < (.5 <05 < 0.5 < 0.5 — NA
4 Aug-96 < 50 < 50 <05 < 0.5 < (0.5 <05 — NA
5 Dec-96 < 50 < 50 < 0.5 <056 <{.5 <05 — NA
6 Feb-97 < 50 < 50 < 0.5 < 0.5 < (0.5 < 0.5 — NA
7 Aug-97 < 50 < 50 <0.5 <0.5 < 0.5 <05 — NA
8 Dec-97 < 50 < 50 < 0.5 <05 <05 < 0.5 — NA
9 Feb-98 < 50 < 50 < 0.5 <05 < 0.5 < (0.5 — NA
10 Sep-98 < 50 <50 < Q.5 <05 <05 < 0.5 —_ <20
11 Apr-99 < 580 <50 <05 < (0.5 < 0.5 <5 — <2.0
Sampling at this location discontinued after April 1998 with Alameda County Health Services Agency approval.

NA = Not Analyzed for this constituent GWE&SW-Analytical Summary.XLS




Sampling Location SW-2 (Area of Contaminated Groundwater Discharge)

Event Date TPHy TPHd | Benzene [ Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Feb-94 130 < 50 1.9 <05 4.4 3.2 9.5 NA
2 May-95 < 50 < 50 <05 < 0.5 <05 < 0.5 — NA
3 Aug-95 < 50 < 50 < 0.5 <05 <05 < 0.5 — NA
4 May-96 < 50 < 50 <05 < 0.5 <0.5 <05 — NA
5 Aug-96 200 < 50 7.5 <05 5.4 <0.5 13 NA
6 Dec-96 < 50 < 50 <05 <05 <05 < 0.5 — NA
7 Feb-97 < 50 < 50 <0.5 <{.5 < 0.5 < (0.5 — NA
8 Aug-97 350 130 13 0.89 19 11 44 NA
9 Dec-97 < 50 < 50 <05 <05 <05 <05 — NA
10 Feb-98 < 50 < 50 < 0.5 <05 < 0.5 < 0.5 — NA
11 Sep-98 < 50 <50 <05 <05 <05 <05 — <20
12 Apr-99 81 <50 2.0 <0.5 2.5 1.3 5.8 2.3

13 Dec-99| 1,300 25( 10 1.0 47 27 85 2.2

14 Sep-00 160 100 2.1 < 0.5 5.2 1.9 9.2 3.4

15 Jan-01 < 50 < 50 <05 < 0.5 0.53 < 0.5 0.5 <2.0
16 Apr-01 < 50 < 50 < 0.5 <05 < 0.5 <05 — <20
17 Sep-01 440 200 2.1 < (.5 17 1.3 20 10

18 Dec-01 < 50 < 50 <05 <05 <05 <05 - <20
19 Mar-02 < 50 < 50 < 0.5 <05 <05 < 0.5 - <20
20 Jun-02 < 50 < 50 < 0.5 <0.5 < .5 < 0.5 - < 2.0
21 Sep-02 220 580 10 <05 13 < 0.5 23 <20
22 Dec-02 < 50 < 50 <05 < 0.5 < 0.5 < 0.5 - <20

NA = Not Analyzed for this constituent

GWESW-Analytical Summary XLS




Sampling Location SW-3 (Downstream of Contaminated Groundwater Discharge Location SW-2)

Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes Total BTEX MTBE

1 May-85 < 50 < 50 < 0.5 < 0.5 < 0.5 < 0.5 — NA
2 Aug-95 < 50 < 50 < 0.5 < 0.5 <05 <05 — NA
3 May-96 < 50 74 < 0.5 < 0.5 < 0.5 < (0.5 — NA
4 Aug-96 69 < 50 < 0.5 <05 < 0.5 < 0.5 — NA
5 Dec-96 < 50 < 50 <05 <05 <5 <05 — NA
6 Feb-97 < 50 < 50 < {.5 < 0.5 < (.5 < 0.5 — NA
7 Aug-97 < 50 < 50 <05 < 0.5 <05 < 0.5 — NA
8 Dec-97 < 50 < 50 <05 <05 < 0.5 <05 —_ NA
g Feb-98 < 50 < 80 <05 <05 < 0.5 < 0.5 — NA
10 Sep-98 < 50 <50 < (0.5 <05 < 0.5 < 0.5 — <20
11 Apr-99 < 50 <50 < 0.5 < 0.5 <05 < 0.5 — < 2.0
12 Dec-99 < 50 <50 <05 <05 <05 <05 — <20
13 Sep-00 NS NS NS NS NS NS — NS
14 Jan-01 < 50 <50 < 0.5 < 0.5 < 0.5 < 0.5 — <2.0
15 Apr-01 < 50 <50 <05 <05 < 0.5 < 0.5 — < 2.0
16 Sep-01 NS NS NS NS NS NS — NS
17 Dec-01 < 50 < 50 <05 < 0.5 < (.5 < 0.5 — <2.0
18 Mar-02 < 50 < 50 < 0.5 < 0.5 < 0.5 < 0.5 — <2.0
19 Jun-02 < 50 < 50 <05 < 0.5 <05 <05 — 2.4
20 Sep-02 NS NS NS NS NS NS — NS
21 Dec-02 < 50 < 50 <05 <05 <05 <0.5 - < 2.0

NS = Not Sampled (no surface water present during sampling event)

NA = Not Analyzed for this constituent

GWE&SW-Analytical Summary.XLS
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