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Dear Mr. Seery:

Attached is the referenced Stellar Environmental Solutions, Inc. (SES) report for the underground fuel
storage tank site at the Redwood Regional Park Service Yard, located at 7867 Redwood Road, Oakland,
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 groundwater and surface monitoring and sampling activities conducted in March
2003 (Second Quarter 2003), evaluates the efficacy of the previous ORC™ injection corrective action
program implemented to address groundwater contamination, and makes recommendations for future
corrective action measures. [f 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., R.E.A.

Project Manager
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1.0 INTRODUCTION

PROJECT BACKGROUND

The subject property is the East Bay Regional Park District (EBRPD) Redwood Regional Park
Service Yard located at 7867 Redwood Road in Oakland, Alameda County, California. The site has
undergone site investigations and remediation since 1993 to address subsurface contamination
caused by leakage from one or both 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).

OBJECTIVES AND SCOPE OF WORK

This report discusses the following activities conducted/coordinated by Stellar Environmental
Solutions, Inc. (SES) in March 2003:

B Collecting water levels in site wells to determine shallow groundwater flow direction;
B Sampling site wells for contaminant analysis and natural attenuation indicators;

B Collecting surface water samples for contaminant analysis; and
]

Evaluating the efficacy of the previous ORC™ injection corrective action program implemented
at the site and recommending further corrective action measures.

Previous SES reports (see References section) have 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). Additional monitoring well installations and corrective
action by ORC™ injection proposed by SES were approved by the ACHCSA in its January 8, 2001
letter to the EBRPD. Two phases of ORC™ injection have been conducted: September 2001 and
July 2002. A total of 25 groundwater monitoring events have been conducted on a quarterly basis
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since inception (November 1994), and a total of 11 groundwater monitoring wells are currently

available for monitoring.

SITE DESCRIPTION

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 defines the approximate 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 ACHCSA, with oversight
provided by the RWQCB. The CDFG is also involved with regard to 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.
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 quarterly to semi-annually (ACHCSA, 1996). The
latter recommendation has not yet been implemented due to continued concern over potential

impacts to Redwood Creek.

Electronic Data Format (EDF) groundwater analytical results from the groundwater monitoring
events beginning in the third quarter of 2001 have been successfully uploaded to the State of
California Water Resources Control Board’s GeoTracker database, in accordance with that agency’s
requirements for EDF submittals. Historical site groundwater and surface water analytical results are

presented in Appendix C.
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2.0 PHYSICAL SETTING

Following is a brief summary of the site hydrogeologic conditions based on geologic logging and
water level 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 that laterally grades to a clay or silty clay was encountered. 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 during 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.

Figure 3 is a groundwater elevation map constructed from the current event monitoring well static
water levels, and Table 1 (in Section 3.0) summarizes current event groundwater elevation data. The
groundwater gradient is relatively steep—approximately 2 feet per foot—between 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 to the west-southwest (toward
Redwood Creek), which is consistent with historical site groundwater flow direction.

Ve estimated site groundwater velocity at 7 to 10 feet per year using site-specific empirical data,

from the date of UST installation in the late 1970s to the date when contamination was first observed
in Redwood Creek (1993).
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Redwood Creek, which borders the site to the west, 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 exceeding 1 foot
during the winter and spring wet season. The creck is a gaining stream (i.e., it is recharged by
groundwater) in the vicinity of the site, and discharges into Upper San Leandro Reservoir located
approximately 1 mile southeast of the site.
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3.0 CURRENT GROUNDWATER AND SURFACE WATER
MONITORING EVENT ACTIVITIES

This section presents the creck surface water and groundwater sampling and analytical methods for
the most recent event. Groundwater and surface water analytical results are summarized in Section
5.0. Monitoring and sampling protocols wete in accordance with the ACHCSA-approved SES
technical workplan (SES 1998a). Current event 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 11 site wells;

B Collecting pre-purge groundwater samples for laboratory analysis of the natural attenuation
indicators nitrate and sulfate from monitoring wells MW-3, MW-4, MW-7, and MW-8;

B Collecting post-purge groundwater samples for laboratory analysis of site contaminants from
wells located within the groundwater plume (MW-2, MW-4, MW-7, MW-8, MW-9, MW-10,
and MW-11); and

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

Creek sampling and monitoring/sampling was conducted on June 19, 2003. The locations of all site
monitoring wells and creck 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 records.

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).
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Table 1
Groundwater Monitoring Well Construction and Groundwater Elevation Data
Redwood Regional Park Corporation Yard, Oakland, California

Groundwater

TOC Elevation

Well Well Depth Screened Interval Elevation (6/19/03)
MW-1 18 7 tol7 565.9 5623
MW-2 36 2010 35 566.5 5449
MW-3 42 7to4] 560.9 541.5
MW-4 26 10to 25 548.1 534.8
MW-5 26 10 to 25 547.5 5313
MW-6 26 10 to 25 545.6 5323
MW-7 24 9 to24 547.7 5349
MW-8 23 : 81023 5492 538.2
MW-9 26 111026 549.4 536.9
MW-10 26 11to 26 547.3 535.7
MW-11 26 11to26 547.9 533.2

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

All elevation are feet above USGS mean sea level. Elevations of wells MW through MW-6 were surveyed by EBRPD relative to USGS
Benchmark No. JHE49, 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 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.

The well development, purge water, and decontamination rinseate (approximately 90 gallons) 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 it will be transported
offsite for proper disposal.

CREEK SURFACE WATER SAMPLING

Surface water sampling was conducted by SES on June 19, 2003. 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 from location
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SW-3 (approximately 500 feet downstream from SW-2). In accordance with a previous ACHCSA-
approved SES recommendation, upstream sample location SW-1 was not sampled.

At the time of sampling, the creek was flowing upstream and downstream of the sampling locations.
Water depths ranged from approximately 6 to 12 inches. At the SW-2 location, where contaminated |
groundwater discharge to the creek has historically been observed, a petroleum odor was noted, as
was an orange algae growing on the saturated portion of the creek bank. It is likely that this algae is
utilizing the petroleum as a carbon source, and is therefore a good indicator of the presence of
petroleum contamination.
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40 REGULATORY CONSIDERATIONS

The following is a summary of regulatory considerations regarding surface water and groundwater
contamination. There are no ACHCSA or RWQCB cleanup orders for the site, although all site
work has been conducted under oversight of these agencies.

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 vield), RWQCB approval for this exclusion has not been obtained for the site. As
summarized in Table 2 (Section 5.0), 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 are
composed of multiple components, including ceiling value, human toxicity, indoor air impacts, and
aquatic life protection. Excedance of RBSLs suggests that additional investigation and/or
remediation is warranted. While drinking water standards [e.g., Maximum Contaminant Levels
(MCLs)] are 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
primarily be evaluated in the context of surface water quality criteria.

SURFACE WATER CONTAMINATION

As summarized in Table 2 (Section 5.0), 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 life. As discussed in the RWQCB’s RBSL document, benthic
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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 macroinvertebrate bioassessment events, which documented no measurable impacts.

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. Itis 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) demonstrates that no

significant impacts are likely.
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5.0 MONITORING EVENT ANALYTICAL RESULTS AND
HYDROCHEMICAL TRENDS

This section presents the field and laboratory analytical results of the most recent monitoring event,
followed by a summary of hydrochemical trends. Table 2 summarizes the contaminant anatytical
results of the current monitoring event, and Table 3 summarizes natural attenuation indicator results
from the current event. Figure 4 shows the current event contaminant analytical results and the
inferred limits of the total petroleum hydrocarbons as gasoline (TPHg) groundwater plume.
Appendix B contains the certified analytical laboratory report and chain-of-custody records for the
current event.

CURRENT EVENT GROUNDWATER AND SURFACE WATER RESULTS

Current site groundwater contaminant concentrations exceed their respective groundwater RBSLs
(for both cases in which the drinking water resource is and is not threatened)—with the exception of
toluene, which does not exceed either set of criteria. Site groundwater contaminant concentrations
also exceed all surface water screening levels, with the exception of toluene and MTBE.

Maximum or near maximum groundwater contaminant concentrations were detected in well MW-11,
(approximately 2/3 of the distance between the former source area and the creek). Somewhat lower
concentrations were detected in further downgradient wells MW-7 and MW-9, and in well MW-8
upgradient of MW-11. The northemn and southern edges of the plume in the downgradient area of
the plume appear to be well defined by wells MW-4 and MW-10.

No contaminants were detected in either creck water sample.

CURRENT EVENT NATURAL ATTENUATION PARAMETERS RESULTS

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 hydro-
carbons require molecular oxygen to efficiently break down the ring structure of specific
constituents. Although biodegradation of hydrocarbons can occur under anacrobic 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 active remediation.
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Table 2
Groundwater and Surface Water Sample
Analytical Results — June 19, 2003
Redwood Regional Park Corporation Yard, Qakland, California

Concentrations in pg/L
Ethyl- Total

Compound TPHg TPHd Benzene Toluene benzene Xylenes MTBE
GROUNDWATER SAMPLES
MW-2 < 50 < 50 1.9 <035 <05 < 0.5 8.7
MW-4 < 50 < 50 <{.5 <03 <05 <f.5 <20
MW-7 9,300 4,200 190 <10 250 130 200
MW-8 7,900 2,200 370 7.4 620 562 < 4.0
MW-9 7,600 1,600 490 10 620 167 <4.0
MW-10 110 < 50 9.6 <03 6.8 <0.3 9.0
MW-11 14,000 3,800 250 <25 870 693 <10
gl';"s‘;f'sdﬁ.‘)’a“’r 100/500 | 100/640 | 1.0/46 | 40/130 | 30/290 13/13 | 5/1,800
REDWOOD CREEK SURFACE WATER SAMPLES
Sw-2 <50 < 50 < 0.5 <035 < @35 <05 <20
SW-3 < 50 < 50 <0.5 <05 <05 <0.5 <20
Surface Water
Screening 500 640 46 130 290 13 8,000
Levels *?
Notes:

© RWQCB Risk-Based Screening Levels (drinking water resurce threatened/not threatened) (RWQCB, 2000).

) | gwest of chronic and acute surface water criteria published by the State of California, U.S. Environmental Protection Agency, or us.
Department of Energy.

MTBE = Methyltertiary-butyl ether.

TPHg = Totd petroleum hydrocarbons- gasoline range (equivalent to total volatile hydrocarbons pasoline range).

TPHd = Total petroleum hydrocarbons diesel range (equivalent to total extractable hydrocarbons diesel range).

pg/L = Micrograms per liter, equivalenlo parts per billion {ppb}.
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Table 3
Groundwater Sample Analytical Results
Natural Attenuation Indicators — June 19, 2003
Redwood Regional Park Corporation Yard, Oakland, California

Nitrate Dissolved
(as Nitrogen) Sulfate Oxygen Ferrous Iron Redox Patential
Sample LD. (mg/L) (mg/L) {mg/L) (mg/L) (milliVolts)
MW-1 NA NA 3.0 0.0 108
MW-2 NA NA 1.0 0.4 84
MW-3 <0.05 38 0.8 0.0 98
MW-4 0.25 53 11.9 02 25
MW-3 NA NA 0.8 02 82
MW-6 NA NA 1.6 0.3 98
MW-7 <0.05 1.7 11 24 -91
MW-§ <0.05 48 0.9 22 -104
MW-9 <0.05 69 1.2 0.0 -91
MW-10 0.23 75 37 0.2 26
MW-11 <0.05 6.3 1.3 2.0 -103

Notes:
mg/L = Milligrams per liter, equivalent to parts per million (ppm).
NA = Not analyzed.

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
contaminant plume extent 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.
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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
biodegradation.

Current monitoring event DO concentrations ranged from 0.8 mg/L to 3.7 mg/L., with one well
(MW-4) at 11.9 mg/L. The elevated DO concentration in that well may be a function of localized
supersaturation at this well resulting from the previous ORC™ injection. There was no clear
correlation between DO and hydrocarbon concentrations in the current event; however, in general,
monitoring wells upgradient and crossgradient of the plume had higher DO concentrations than
monitoring wells within and downgradient of the plume. This trend is to be expected when oxygen
is currently limiting hydrocarbon biodegradation. .

Oxidation-Reduction Potential

The oxidation-reduction potential (ORP or redox potential) of groundwater is a 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 (acrobic)
conditions, the ORP of groundwater is typically positive; in reducing (anaerobic) conditions, the
ORP is typically negative (or less positive). Therefore, groundwater ORP values inside a
hydrocarbon plume are typically less than those measured outside the plume.

For this monitoring event, for the four monitoring wells within the 1,000-ug/l. TPHg contour
(MW-7, MW-8, MW-9, and MW-11) (see Figure 4), ORP values ranged from —91 mV to -104 mV.
Other monitoring wells showed positive ORP values ranging from +25 mV to +108 mV. Thus, the
ORP values showed the expected general inverse correlation with hydrocarbon concentrations.

General Mineral Analyses

An inverse relationship between general minerals—including ferrous iron, nitrate, and sulfate—and
hydrocarbon concentrations is indicative of the occurrence of anaerobic biodegradation. Specifically,
anaerobic degradation of hydrocarbon compounds is indicated when DO concentrations are low (less
than 1.0 mg/L), ORP is low (less than 50 mV), and general mineral concentrations are below
background.
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In the current site monitoring event, for the four wells within the 1,000-ug/L TPHg contour, nitrate
concentrations were generally lower and ferrous iron concentrations were generally higher than for
other monitoring wells. These results indicate that some degree of anaerobic degradation is likely
occurring within the plume. The results are also consistent with the DO and ORP data, supporting
the conclusion that oxygen is currently limiting the more efficient aerobic biodegradation process.
Sulfate concentration showed no discernable trend, indicating that anaerobic biodegradation is
probably within the iron-reducing redox environment rather than the sulfate-reducing environment.

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).

GENERAL HYDROCHEMICAL TRENDS

Appendix C contains a summary of historical groundwater analytical results. A detailed discussion
of hydrochemical trends (focused on the efficacy of the ORC injection corrective action program)
was provided in the SES Year 2002 Annual Summary report (SES, 20032) and will be addressed
again in the Year 2003 Annual Summary report. The following summary is presented because the
active life of the previously-injected ORC product has been exceeded and is not expected to provide
any significant further benefit. |

Following both ORC injection events (September 2001 and July 2002), contaminant concentrations
in all wells showed contaminant reductions. Some wells on the plume fringes (northern and southern
limits) were brought to trace or non-detectable concentrations. Natural attenuation indicators
(especially dissolved oxygen) have also demonstrated some positive effects from the injection
program. However, for wells along the centerline of the plume concentrations generally rebounded
following initial reductions. Overall, the groundwater plume appears to have stabilized in that
maximum groundwater concentrations have not increased in recent events.

The ORC model output for each ORC injection anticipated full and permanent reduction of
groundwater contamination, which was predicated on numerous variables, the most important being
the absence of a continued source of contaminant mass input to the system. The rebound in
concentrations along the centerline of the plume and in the most upgradient well (MW-8) suggest the
presence of a continued mass input from two sources: 1) the capillary fringe soils within the plume;
and 2) capillary fringe soils and groundwater upgradient of the ORC treatment grid (i.e., upgradient
of MW-8).
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CORRECTIVE ACTION EVALUATION

The cotrective action program has shown an overall reduction in contaminant mass in groundwater,
and the downgradient ORC injection barrier (just upgradient of Redwood Creek) has likely
significantly reduced contaminant discharge into Redwood Creek. However, residual groundwater
concentrations still exceed groundwater and surface water screening-level criteria. Since the active
life of the previously-injected ORC product has been exceeded, continued contaminant input to the
system and migration toward Redwood Creek is likely. Additional investigation and corrective
action are needed to address the issue of continuing contaminant mass input.

While further injection of ORC may be appropriate for additional corrective action, limited
additional site characterization is needed to identify specific areas and depths of residual contaminant
mass upgradient of MW-8 and in the unsaturated zone overlying the contaminant plume. If
additional ORC injection is warranted, any future injection design (and location) would need to be
altered from the previous design in order to optimize the remedy and focus on the remaining sources
of contaminant mass input.  Some of the potential residual contamination may be located in
drilling-inaccessible areas (steep topography immediately downgradient of the former source area
and upgradient of the ORC injection area).
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6.0 SUMMARY, CONCLUSIONS AND PROPOSED ACTIONS

The following conclusions and proposed actions are focused on the findings of the current event
activities, as well as salient historical findings.

SUMMARY AND CONCLUSIONS

B Groundwater sampling has been conducted approximately on a quartetly basis since November
1994 (26 events in the original wells). The existing well layout fully constrains the lateral extent
of groundwater contamination, and the vertical (lowest) limit is very likely the top of the siltstone
bedrock. The saturated interval extends approximately 12 to 15 feet from top of bedrock upward
through the capillary fringe.

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

B Historical monitoring data indicate that 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 area of groundwater contamination in
excess of screening level criteria appears to be no greater than 100 feet long by 40 feet wide,
significantly less than the area of contamination that existed prior to the ORC™ injections.
Maximum groundwater concentrations for the majority of the contaminants have reached the
most downgradient wells (just upgradient of the creek), and the plume appears to have stabilized
(maximum site contaminant concentrations have not increased in recent sampling events).

B No contaminants were detected in the current event site surface water (creek samples). There
continues to be visual evidence of contaminated groundwater discharge at the downgradient
creek bank.

B Hydrochemical (contaminant and natural attenuation parameter) trends indicate that the two
ORC™ injection phases (in September 2001 and July 2002) were generally successful in -
increasing DO levels and reducing groundwater contaminant concentrations, but have not been!
wholly effective in permanently reducing the contaminant concentrations within the centerline of.
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the ptume. Residual groundwater concentrations exceed groundwater and surface water
screening-level criteria, and the active life of the ORC™ product has likely been exceeded.

B The available data indicate that continued contaminant mass input is occurring within the
centerline portions of the plume and potentially from sources upgradient of MW-8, possibly from
residual light non-aqueous phase liquid [LNAPL)] in the capillary fringe/ unsaturated zone. Any
additional corrective action to prevent contaminated groundwater discharge to Redwood Creek
would need to address the potential sources of continuing mass input to the plume.

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, and
® Complete the Year 2003 Annual Summary Report following the Q4 2003 monitoring event.

B Limited additional site characterization will be conducted to identify specific areas and depths of
residual contaminant mass upgradient of MW-8 and in the unsaturated zone overlying the
contaminant plume. If the investigation findings indicate that additional ORC injection is
warranted, any future injection design (and location) would be altered from the previous design
in order to optimize the remedy and focus on the remaining sources of contaminant mass input.
The results of the additional site characterization, and any recommendations for further
corrective action, will be presented in the Year 2003 Annual Summary Report.

Stellar Environmental Solutions Page 21

I\ PROJECTS'EBRFD:2003-01-FRRPD RedwoodRepond Q1- 2003 E FCRT-2-2003- Finak. doc-




7.0 REFERENCES AND BIBLIOGRAPHY

California State Water Resources Control Board, 1989. Leaking Underground Fuel Tank Field
Manual: Guidelines for Site Assessment, Cleanup, and Underground Storage Tank
Closure. State of California Leaking Underground Fuel Tank Task Force. October.

Parsons Engineering Science (Parsons), 1998. Quarterly Progress Report 11, Redwood Regional
Park Service Yard, Oakland, California. January 28.

Parsons, 1997a. Quarterly Progress Report 7, Redwood Regional Park Service Yard, Oakland,
California. January 31.

Parsons, 1997b. Quarterly Progress Report 8 and Annual Summary Assessment, Redwood
Regional Park Service Yard, Oakland, California. April 4.

Parsons, 1997c. Quarterly Progress Report 9, Redwood Regional Park Service Yard, Oakland,
California. June 30.

Parsons, 1997d. Quarterly Progress Report 10, Redwood Regional Park Service Yard, Oakland,
California. September 22.

Parsons, 1996a. Quarterly Progress Report 5, Redwood Regional Park Service Yard, Oakland,
California. June 6.

Parsons, 1996b. Quarterly Progress Report 6, Redwood Regional Park Service Yard, Oakland,
California. September 24.

Parsons, 1995a. Quarterly Progress Report 2, Redwood Regional Park Service Yard, Oakland,
California. March 8.

Parsons, 1995b. Quarterly Progress Report 3, Redwood Regional Park Service Yard, Oakland,
California. June 23.

Parsons, 1995¢. Quarterly Progress Report 4 and Annual Summary Assessment (November 1994
- August 1995), Redwood Regional Park Service Yard, Oakland, California. November
13.

Stellar Environmental Solutions Page 22

2APROJEC 01-EBRFD Q- RT-}2-3003-Finak-doc




Parsons, 1994a. Creek and Soil Sampling at Redwood Regional Park, Oakland, California.
March 2.

Parsons, 1994b. Creek Surface Water at Redwood Regional Park, Oakland, California. May 13.

Parsons, 1994c. Workplan for Groundwater Characterization Program at East Bay Regional Park
Service Yard, Oakland, California. August 17.

Parsons, 1994d. Quarterly Progress Report 1, Redwood Regional Park Service Yard, Oakland,
California. December 28.

Parsons, 1993a. Closure of Underground Fuel Storage Tanks and Initial Site Characterization at
Redwood Regional Park Service Yard, Oakland, California. December 16.

Parsons, 1993b. Workplan for Site Characterization at East Bay Regional Park District,
Redwood Regional Park Corporation Yard, Oakland, Alameda County, California.
September 3.

Regional Water Quality Control Board, San Francisco Bay Region, 2000. Application of Risk-
Based Screening Levels and Decision Making to Sites With Impacted Soil and
Groundwater, Interim Final. August.

Stellar Environmenta! Solutions (SES), 2003a. Year 2002 Annual Summary Report, Redwood
Regional Park Service Yard, Oakland, California. January 27.

SES, 2002a. Year 2001 Annual Summary Report, Redwood Regional Park Service Yard,
QOakland, California. January 15.

SES, 2002b. First Quarter 2002 Site Monitoring Report, Redwood Regional Park Service Yard,
Oakland, California. April 16.

SES, 2002¢. Second Quarter 2002 Site Monitoring Report, Redwood Regional Park Service
Yard, Oakland, California. July 23.

SES, 2002d. Third Quarter 2002 Site Monitoring Report, Redwood Regional Park Service Yard,
Oakland, California. October 14.

SES, 2001a. Monitoring Well Installation and Site Monitoring Report, Redwood Regional Park
Service Yard, Oakland, California. February 8.

SES, 2001b. Site Monitoring Report, Redwood Regional Park Service Yard, Oakland,
California. May 4.

Stellar Environmental Solutions Page 23

ZAFROJECTE\EBRPIM00301-EARPD Redw oad Reprartid)1-2001 REPORT -02-2003-Final-.do




SES, 2001c. Well Installation, Site Monitoring, and Corrective Action Report, Redwood
Regional Park Service Yard, Oakland, California. October 26.

SES, 2000a. Site Monitoring Report, Redwood Regional Park Service Yard, Oakland,
California. April 21.

SES, 2000b. Workplan for Groundwater Monitoring Well Installations, Redwood Regional Park
Service Yard, Oakland, California. October 19.

SES, 2000c. Site Monitoring Report, Redwood Regional Park Service Yard, Oakland,
California. October 19.

SES, 2000d. Site Feasibility Study Report, Redwood Regional Park Service Yard, Oakland,
California. October 20.

SES, 1999a. Workplan for Subsurface Investigation, Redwood Regional Park Service Yard,
QOakland, California. April 8.

SES, 1999b. Residual Contamination Investigation and Remedial Action Assessment Report,
Redwood Regional Park Service Yard, Oakland, California. June 9.

SES, 1998a. Workplan for Continued Site Investigation and Closure Assessment, Redwood
Regional Park Service Yard, Oakland, California. October 9.

SES, 1998b. Site Investigation and Closure Assessment Report, Redwood Regional Park Service
Yard, Oakland, California. December 4.

Stellar Environmental Solutions Page 24

ZAPROJECTS\EBRPDZ00302-EBRPD Rodwnod Reparts03-2001 REPORT4)2-1003-Final doc




8.0 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 this limited remedial
investigation 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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Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: 6)@ Grade D.O. Meter (if req'd): \Ep! HACH
Purge Method: Sampling Method: Bailer o

Bailer Waterra XDisposable Bailer

Dis Dsable Peristaltic Extraction Po
Mid leburg Xtrackon Plmp Dedica ubmg
Submersib Other Other:

Wcll Dlamctcr Multiplier Wcll Diameter  Multiplier
; " 0.04 0.65
i ot a
(Gals.) X :@i\ Ak e z" 0.16 6" 1.47
Gals ’ kL 0.37 Other tadius” * 0.163
Temp. Conductivity

Time | (°For°C) pH (mS or u8) | Turbidity (NTU){ Gals. Removed Observations

Did well dewater? Yes No Gallons actually evacuated:

Sampl]ng Time: Samphng Pﬁfé\é JG 0 = \

Samph!‘ I.D /\ Laborg,tf)ry O o 7‘ -
Analyz\ad }ér TPH\Q BTEX /GI"BE\‘PH-D Otl}e/

Equipment Blank 1.D. Time uplicate I.D.:

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

D.O. (if req'd): FE Ty Ot,l @ Orq) el Post-purge: "

ORP (if req'd): ﬁl;n‘\ge) ‘“}}’l mV Post-purge: mV
""i-______—l"

m e et Eamideas fee RN Secens fun Soe Yose A BE412 /408 5730555




WELL MONITORING DATA SHEET

Client: <fo//y - Envivommenta/

Project #: (9 20 b §-Dlu/- |
Daye  Wa fle

Sampler;

Start Date: £ .- /F-003

WellLD.: mw-{

Well Diameter: 2

3 (8 6 8

Total Well Depth: 27,5 Depth to Water: [, 3z
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: @vc) Grade D.O. Meter (if req'd): Y51y HACH
Purge Method: Sampling Method:  , Bailer

Bailer ) Waterra isposable Bailer

Di;posable Bailer Peristaltic E;trﬁct%_nfl?rt-" )

Middleburg _Extraction Pump edicated Tubing

Ekectric Submersible " Other - Other:

. Well Diameter  Multiplier Weil Diamteter ___Multiplier
. o " 0.04 4" .65
(Gals.) X _@ pt Quidt 2 0.16 6" 1.47 2
3" 0.37 Other radius® * 0.163
Gais.
Temp. Conductivity
Time | (°For°C) pH (mS or uS) | Turbidity (NTU){ Gals. Removed Observations
Did well dewater?  Yes No Gallons actually evacuated:
Sampgﬁné Time: _—Sampling I/)@ & fg-o 5
Samp[e I\D : /\ / Le}bor%: O o
Ny
Ana]yzedk for: TFH G BTEX MT/a{ TPH-D  Other:
Equ1pmen$ Bla.nk 1.D.: Time Duplicate 1.D.:
Analyzed t\or‘ TPH-G BTEX MTBE TPH-D Other:
D.O. Gfreqd): FE T2 012> @ I | b ™ Post-purge: "h
ORP (if req'd): A:&;@e) ﬁg mV Post-purge: mV
\______--_‘__;-r

Trefu e Tl Comiiana Fas AC9N Panore Nve, Son Joce OA 95112 (ADR) 5730555



WELL MONITORING DATA SHEET

Project #: (? 206(4-Dly - |

Client: <ke/fr Envicommenta/

Sampler: Daye (U fle,~

Start Date: é - [F-03

Well Diameter: é‘f‘\"ﬁ? @ 6 8

Depth to Water: /,2,52-

Total Well Depth: 4, #1f

Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
et
—— -
Referenced to: @vc) Grade D.O. Meter (if req'd): YSI) HACH
Purge Method: Sampling Method: Bailer
Bailer Waterra isposable Bailer
Disposable Bailer Peristaltic Extraction Port
)CMiddleburg Extraction Pump Dedicated Tubing
Electric Submersible Other Other:
Well Diameter  Multiplier Well Diameter __ Multiplier
" 0.04 4 0.65
I, ! .~ ] s
F#& (Gals)X = = & 2 0.16 é L7
- 3" .37 Other radius” * 0,163
Gals.
;emp. Conductivity
Time | (Blor°C) pH (mS of18) | Turbidity (NTU)| Gals. Removed Observations
-y -~ [ & ’f? -~ - - N ¥ - _
[f;:,}; 5/& i % «M? =20 2 L../»/CCLJ-.} /E?Jd'./
- . o 1] ¢
s | 576 |9 | (54 /
g ~a T -7
[ ?@ *57« g it %’U’f ” 7 é

Did well dewater? Yes No

Gallons actually evacuated:

Sampling Time: /2! 7é&

Sampling Date:

&-ff-0Z

Sample LD.: pulo-"1

Laboratory: (7 o -7~

Equipment Blank I.D.:

Time

Analyzed for: @;TEX MTBE TP%Other: /{/‘Flﬁ){‘-e /5[ T(p]ie (@/ Jdine
w

Duplicate 1.D.:

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

D.O. (if reg'd): FE e !;?‘/ (f:’;.t? : , i E el Post-purge: "L

ORP (if req'd): @E&S — “H mV Post-purge: mV
S ————

_ et e teir fem AEER Tammre Aue Sam tmce. A 054472 (4NRY 5730555




WELL MONITORING DATA SHEET

Project#: /20 L(9-D(u - /

Client: §‘Ff/ég Ve E/‘?ﬁ’;‘:fé‘ﬂm el K‘i /

Sampler: ‘Daye (a fle,

Start Date: £ .- /F-03

Well LD.: pw- ¥

Well Diameter: @ 3 4 6 8

Total Well Depth: 7 ) ¢ %’/

Depth to Water: /¢, 4 7/

[l I I
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: @vc P, Grade D.O. Meter (if req'd): YSIy HACH
Purge Method: Sampling Method: Bailer
Bailer Waterra Disposable Bailer

Disposable Bailer
‘Middleburg

Peristaltic
Extraction Pump

Extraction Port
Dedicated Tubing

Electric Submersible Other Other:
Well Diameter  Multiplicr Well Driameter  Multiplier
- . . " 0.04 4" 0.65
. Z fé; (Gals.) X .3 = SF, {/ 2" 0.16 ¢" ]'4? )
H 3 0.37 Other radius® * 0.163
Gals
Temp. Conductivity
Time (°F'or °C) pH (mS o@' Turbidity (NTU) | Gals. Removed QObservations
; 7 —_— = o1 A ; .
{{';;;d? :_j Iy 5 (ggf’:’}’ - ﬁ?’lz“/ /{‘S g'ﬁt“"h /f.\i}»/
e ~ . .
ey |54 | 7+ | B >2or 3.&
i 1578 7.0 | ¥2 Facs S, 4

Did well dewater? Yes

Gy

Gallons actually evacuated: <, 9/

Sampling Time: />4

Sampling Date: 6 fF-0

Sample LD.: fli-$

Laboratory: (7 o -7~

Analyzed for: QP{G M Other: /U Lrade | /?L/ ‘f{"‘ﬂtﬁ (% /5%

Equipment Blank 1.D.:

@

Time

Duplicate I.D.:

Analyzed for: TPH-G BTEX

MTBE TPH-D Other:

D.O. (if req'd): FE .f}; ;}1 A @' fj;-ﬁ L Post-purge: R

ORP (if req'd):

Pre-purdey

- ] & 1'/} mV Post-purge: mV

“-___________,__.—-"
P s e T n b i Frem ARG Pagare Avra Son Ince, TN 95112 1408) 5730555



WELL MONITORING DATA SHEET

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

D.O. (if req'd): FE T 1:: 'y, @ f, Py "8/ Post-purge: "1

ORP (if req'd): m&e) — ”‘H‘ mV Post-purge: mV
"“._____’_—"'—

B et p20009-p1- | Client: Sfeflsy Enpirmaente/
' Sampler: Daye (Ua fle,~ Start Date: £ .- /-0 2
Well 1D.: )13 Well Diameter: /2 ) 3 4 6 8
l Total Well Depth: 22, 373 Depth to Water: /;;), Sy
l Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
l Referenced to: @Vc D Grade D.O. Meter (if req'd): VST HACH
Purge Method: Sampling Method: Bailer
l Bailer Waterra isposable Bailer
Disposable Bailer Peristaltic Extraction Port
§<Middleburg Extraction Pump Dedicated Tubing
I " Electric Submersible Other Other:
Well Diameter _Multiplier Well Diameter  Multiplier
I P = i T 0.04 4 0.65
i - . 2 0.16 6" 47
'L‘I‘_‘—(Gals-) X - [y’ = " 0.37 (ther radius® * 0.163
Gals.
I %Iemp. Conductivity
Time (_E or °C) pH (m$S or@ Turbidity (NTU)| Gals. Removed Observations
o -t I
l (:;-'p'ﬂ 5&7" L/ /té? é%f;/ ‘?VJGD 9"2’: x> %ﬁ’bt{.rﬂ
i (290|882 | 7Y | 937 > 20 v
{ ';? P .g:.)' :_S_’!?‘ 3 7 'f'l— 3 & _,; > "-’ ce (EJ:, l/‘;-
Did well dewater?  Yes @Io}- Gallons actually evacuated: (.. &
' Sampling Time: [3; 377 Sampling Date: /. 7 >
l Sample L.D.:  mav- 4 Laboratory: (7 o -7~
Analyzed for: (Pli-—GiTEX M@) Other: A’} 'ﬁ-,-m[ ¢ / Sul ?é e @ 133
"-\______,_——-——-—‘_'-_ 1 .
' Equipment Blank I.D.: @ Time Duplicate L.D.:

S e Taan Cemimen Tea £EOR Pamarc fiue Sow tesa Of 05112 (408 5730555




WELL MONITORING DATA SHEET

PI'OjECt #: 0;;0 6( ?' @&J - / Client: §'Ff//;€ rd 57}"1.:{'&‘1;;1 eri ?(5: /
Sampler: Daye (a Mo, Start Date: (.- /9-53
Well 1.D.: M-y s Well Diameter: (/2;; 3 4 6 38
Total Well Depth: D&, Z o Depth to Water: 35wz e =
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: @VC) Grade D.O. Meter (if req'd): VST HACH
Purge Method: ' Sampling Method: Bailer |
Bailer Waterra )(Disposab]e Bailer
Disposable Bailer Peristaltic Extraction Port
)(Middleburg Extraction Pump Dedicated Tubing
Electric Submersible Other Other:
Well Diameter Muitiplier Well Diameter  Multiplier
g ( i 0.04 4" 0.65
Al (Gals) X = _ 9; ( 2 0.16 6" 147
o —— kY 0.17 Other radius” ¥ 0.163
Gals.
ﬂ;}l‘emp. Conductivity

Time @F or "C) pH (mS oy’ﬁ)} Turbidity (NTU)| Gals. Removed Observations

o1 [ bod |G| €25 | (o5 | =

sl | 5971 ¥, } é-;:;/ 3% 5.y

371 587 [ 5.3 | 64> &S g )

Did well dewater?  Yes (ﬁ'@ Gallons actually evacuated: £. }

Sampling Time: f / - Sampling Date: (- 7. » =

Sample I.D.: A - g Laboratory: C ot 7

Analyzed for: @ BTEX MTBE TPH-D" Other: /(,f ) %,ﬁjf / S ]H’ 2 {7 @& 2%
[

Equipment Blank 1.D.: @ Time Duplicate .D.:

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

D.O. (if req'd): FE .“L‘I 8 9‘ @ 3; 7 e Post-purge: e

ORP (if req'd): A’;;@) 2 é mV Post-purge: mV

LT T e T T s Pl AT TR i P arn T Fams TR DREASY (ANRY E72 ACEE



WELL MONITORING DATA SHEET
Project#: /2 2O L(9-Dlyi- / Client: </l Enpivommonte/

Sampler: Daye (Wa fle, Start Date: (£ .- [9-03
Well LD.: iv/-"] Well Diameter: /2) 3 4 6 8

Depth to Water: /4,77

Total Well Depth:  Z», 2 |
Before: After: Before: After:
Depth to Free Product: Thickness of Free Product (feet):
e -
Referenced to: G'VC/) Grade D.O. Meter (if req'd): YST) HACH
Purge Method: Sampling Method: Bailer
Bailer Waterra isposable Bailer
Disposable Bailer Peristaltic Extraction Port
><jMidd|eburg Extraction Pump Dedicated Tubing
Electric Submersible Other Qther:
Well Diameter  Multiplier Well Diameter  Multiplier
P . — 1 0.04 a 0.65
1, 4 (Gals.) X _3 _ E:S » 0.16 6 1.4? ,
e .37 Other radius® * 0.163
Gals.
Temp. Conductivity
Time @B or °C) pH (mS o{uS) | Turbidity (NTU)| Gals. Removed Observations
‘M b o o .
e 15498 |69 | (eiY 22X A5 ¢lecd,
H = f ¥ & " f 1 .
252 _pgx“f é , (17 (L{l{ S,z
e k4T S < PP e
(:55 | 588 €T | rors gz 7.5
. oA .7
Did well dewater? Yes @ Gallons actually evacuated: /. 5

Sampling Time: [%: o5

Sampling Date:

&-fG-0

Sample ILD.: g ly- t\

Laboratory: (7 4 7~

Analyzed for: @BTEX MTBE @Other: ‘.,\;'ﬁ'fﬁlr‘ﬁ-1‘lf,'§'w§ fde @ 1347

e,

Equipment Blank I.D.: @ Tisne Duplicate [.D.:

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

D.O. (if req'd): FE 2 &{D @ . el Post-purge: "

ORP (if req'd): ~ Prepuiey ~10% mV[  postpurge mV
>

—

e Tun #€TR Pamawe fye. Sze Ince £ 85112 (408) 5730555



Curtis & Tompkins, Ltd., Analyficat Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-0900, Fox (510) 486-0532

Date: 30-JUN-023
Lab Job Number: 165932
Project ID: STANDARD
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, 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.

Manager

Reviewed by: 4 2%%?%? _/;%g;/}zi

Reviewed by:

P ions Manager

-

This package may be reproduced only in its entirety.

NELAP # 01107CA Page 1 of \\
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Chain of Custody Record Y p—
I . frata _,__(ﬂ_éﬂéj__o
Laboratary iy b TO“"J’:MS 1d Method of Shipment h”‘”“ucn‘”‘ﬂ T
2333 f&,ﬁj\l\ ) , - Page L of L
Address Shipment No,
Bekeld (i J. -~ JRT— /
SOV . ¥ 0. sfs Require
51\3\ e OW§ Cooler No _ /
Project Ownar East '541\ RC'-INN\M\ YK Pusiind : Gt fador ; o
Site Address %67 Kedwood Projact Manager f g 27
Balclivd A Telaphons No. _(319) 644-3123 s/ </ 5
R o Y
Project Name Redopd ef%\Qmﬁ\ Payx Fax No. (510) 644-3859 S § = Remarks
Project Number Samplers: (Signature) . My 'ﬂm Q }iff
S
Fiold Sample Mumber Ltg::;i::‘rd Date | Time S_ar‘r:;[za Type/Size of Container Caul:resm‘éa::;icm r~
\ { S5w-13 “liapy) 905 | HyO| 40wl Vo o | O Ho Nel2) | X N
L0 L-Lawiyt *’J\:LS') P 1 X
| g Sw-3 I §i5 H9 L Yol | Hd J X N
LQ v " -L AL amirtglass v~ V|4 X
Pregervation Corrpct? L e
ﬁ"(es Np O R oyeived— |5 9mice
) A607d | Ol Ambient AT hact
[ J
Relinguished by: Date | Recelved by: ale | Relinguished by: Date | Recelved by Date
Signalure %M'{UM““ 5{,?,03 Signaiu@_’(’__.__;l 4/ 1> Sgnare Sigrature
| : ) e
Prinlod @‘N“ R\Kkﬁf Tima Pﬁniﬁ “CL{ [’( L(/ Tirme Printed Time Printed Tima
Ry '
Company S%C\‘“{ E“\lﬂ Sa\“\“ﬁﬂ ?OS Company C"‘ . f G? !}T Company Company
Turnround Time: ‘-_’L week Relinquished by: Date | Reteivad by: Dals
Slgnature Signalure
Comments:
5 Printed Time Printad Time
§
§ Company Company
i Envit tal Sglutions 2198 Sixth Streel #201, Berkeley, CA 94710




c Curtis & Tompkins, Lid.

“Tyifluorotoluene (FID) 95 57-150 80158

Lab #: 165932 Location: Redwood Regional Park
' Client: Stellar Environmental Solutions Prep: EPA 5030B
Projectf: STANDARD
Matrix: Water Sampled: 06/19/03
' Units: ug/L Received: 06/19/03
Diln Fac: 1.000 Analyzed: 06/19/03
Batch#: 82350
Field ID: SwW-2 Lab ID: 165932-001
I'Type: SAMPLE
Gascline C7-C12 ND 50 8Q015B
' MTRE ND 2.0 EPA 8021B
Benzene ND 0.50 EPA B0Z1B
Toluene ND 0.50 EPA B021B
l Ethylbenzene KD 0.50 EPA 8021B
m,p-Xylenes ND 0.50 EPA 8021B
. o-Xylene ND 0.50 EPA 8021B
Bromoflucrobenzene (FID) 104 65-144 8015B
' Trifluorotoluene {(PID} BG 54-149 EPA B(021B
Bromofluorokenzene (PID) 91 58-143 EPA 8021B

Field ID: SW-3 Lab ID: 165932-002
Type: SAMPLE

Gasoline C7-Cl2 ND 50 8015B

MTRE ND 2.0 EPA B0O21B
Benzene ND 0.50 EPA 8021B
Toluene ND 0.50 EPA 8021B
Ethylbenzene ND 0.50 EPA B8021B
m,p-Xylenes ND 0.50 EPA B0Z21B
o-Xylene ND 0.50 EPA B0Z21B

rrogate
Trifluorotoluene (FID) 92 BO15B
Bromofluorcbenzene (FID) 104 65-144 B8Cl5B
Trifluorotoluene (PID) 80 54-149% EPA B021B
Bromoflucrobenzene (PID) 30 58-143 EPA B021B

ND= Not Detected
RL= Reporting Limit
Page 1 of 2 1.0




c Curtis & Tompkins, Lid. .

Lab #: 165932 Location: Redwood Regicnal Park
Client: Stellar Environmental Solutions Prep: EPA 5030B

Projecti#: STANDARD

Matrix: Water Sampled: 06/15/03

Units: ug/L Received: 06/18/03

Diln Fac: 1.000 Analyzed: 06/19/03

Batch#: 82350

Type: BLANK Lab ID: QC217174

Gasoline C7-C12

ND 0
MTEBE ND 2.0 EPA 8021B
Benzene ND 0.50 EPA 8021B
Toluene ND 0.50 EPA 8021B
Ethylbenzene ND 0.50 EPA 8021B
m,p-Xylenes ND 0.50 EPA 8021B
o-Xylene ND 0.50 EPA 80Z1B

Trifluorotoluene (FID) 89 57-150 801&B
Bromofluorobenzene (FID) 95 6€5-144 8015EB
Trifluorotoluene (PID) 78 54-14% EPA 8021B
Bromofluorobenzene (PID) 83 58-143 EPA 8021B

ND= Not Detected
RL= Reporting Limit
Page 2 of 2 1
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c Curtis & Tormnpkins, Lid.

Lab #: 165932 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 5030B

Project#: STANDARD Analysis: EPA B8021B

Type: LCS Diln Fac: 1.000

Lak ID: QC217175 Batch#: 82350

Matrix: Water Analyzed: 06/19/03

Units: ug/L

MTRE 20.00 21.786 108 51-125
Benzene 20.00 19.58 o8 78-123
Toluene 20.00 19.26 96 79-120
Ethylbenzene 20.00 18.82 94 g80-120
m, p-Xylenes ' 40.00 398.12 98 76-120
o-Xylene 20.00 19.38 97 B0-121

Trifluorcotoluene (FID) NA
Bromofluorobenzene (FID) N&a
Trifluorotoluene (PID} 78 54-149
Bromofluorobenzene {(PID) 86 58-143

NA= Not Analyzed
Page 1 of 1 z.0




c Curtis & Tompkins, Lid. l

Lab #: 165932 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 5030B

Projecti: STANDARD Analysis: 8015B

Type: LCS Diln Fac: 1.000

Lab ID: Qr217176 Batch#: 82350

Matrix: Water Analyzed: 06/19/03

Units: ug/L

Gascline C7-C12

MTRE NA
Benzene NA
Toluene NA
Ethylbenzene NA
m,p-Xylenes - NA
o-Xylene NA

TrifluorotoluenE'(FID)

Bromofluorobhenzene {(FID} 100 6£5-144
Triflucroteoluene (PID) NA )
Bromofluorobenzene (PID) NA

NA= Not Analyzed
Page 1 of 1

w
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Curtis & Tompking, Lid.

C

Redwood Regicnal Park

Lab #: 165932 Locatiom:

Client: Stellar Environmental Solutions Prep: EPA 5030B
Project#: STANDARD Analysis: B0O15B
Field ID: ZZZZ2Z22222 Diln Fac: 1.000
Type: MS Batch#: B2350

MSS Lab ID: 165927-010 Sampled: 06/18/03
Lab ID: QC217192 Received: 06/18/03
Matrix: Water Analyzed: 06/19/03
Units: ug/L

Gasoline C7-C12 <18.00 2,000 1,851 93 76-120
MTRBE NA
Benzene NA
Toluene NA
Ethylbenzene NA
m,p-Xylenes NA
a-Xylene NA

Trifluorotcluene (FID} 110 57-150
Bromoflucrcocbenzene {(FID) 109 65-144
Trifluorotoluene (PID) N&
Bromofluorchenzene {PID) Na

NA= Not Analyzed
Page 1 of 1




C

Curtis & Tormpkins, Ltd.

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

Project$#: STANDARD Analysis: 8015B

Field ID: ZZZZZZZZZZ Diln Fac: 1.000

Type: MSD Batch#: 82350

MSS Lak ID: 165927-010 Sampled: 06/18/03

Lab ID: Q217181 Received: 06/18/03

Matrix: Water Analyzed: 06/19/03

Units: ug/L

Gasoline C7-Cl2 2,000 1,858 93 76-120 © 20
MTRBE NA

Benzene NA

Toluene NA

Ethylbenzene NA

m,p-¥ylenes NA

o-Xylene

Trifluorotoiuene (FID) 108 57-150
Bromofluorobenzene (FID) 109 65-144
Trifluorotoluene (PID) NA
Bromofluorabenzene (PID) NA

NA= Not Analyzed
RPD= Relative Percent Difference
Page 1 of 1
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. c Curtis & Tompkins, Lid.

Lab #: 165932 Location: Redwood Regiomnal Park
lient: Stellar Environmental Solutions Prep: EPA 3520C
Eroj ect#: STANDARD Analysis: EPA B015B
Matrix: Water ‘ Sampled: 06/19/03
nits: ug/L Received: 06/19/03
Eiln Fac: 1.000 Prepared: 06/23/03
atchi: 82433 Analyzed: 06/26/03
Field 1ID: SW-2 Lab ID: 165932-001

'rpe: SAMPLE

iesel C10-C24 “ND 50

Hexacosane 95 44-146

ield ID: SwW-3 Lab ID: 165932-002
e: SAMPLE

iesel C10-C24

exacosane 110 44-146

e: BLANK Cleanup Method: EPA 3630C
Lab ID: QC217504

lDiesel Cl0-C24 ND 50

Hexacosane T 104 44 —1;6

= Not Detected
L= Reporting Limit

Page 1 of 1 6.0




c Curtis & Tompkins., Lid.

Lab #: 165932 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 3520C

Project#: STANDARD Analysis: EPA 8015B

Type: LCS Diln Fac: 1.000

Lab ID: QC217505 Batch#: 82433

Macrix: Water Prepared: 06/23/03

Units: ug/L Analyzed: 06/25/03

Cleanup Method: EPA 3630C

Diesel C10-C24 2,500 2,468 99 38-137

Hexacosane 120 44-146

Page 1 of 1 7.0




C

Curtis & Tompkins, Lid.

‘Lab #:

165932

Location:

i Redwood ‘.l'iégl onal Park

lient: Stellar Environmental Solutions Prep: EPA 3520C
Eroject#: STANDARD Analysis: EPA 8015B
Field 1ID: 2222222222 Batch#: 82433

SS Lab ID: 165941-002 Sampled: 06/18/03
matrix: Water Received: 06/19/03
nits: ug/L Prepared: 06/23/03
Diln Fac: 1.000 Analyzed: 06/25/03
Lab ID: QL217506

Hexacosane

102 44-146

MSD

Lab ID:

QC217507

c10-C24

121

35-138 18 33

Hexacosane 122

PD= Relative Percent Difference

Page 1 of 1
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Curtis & Tompkins, Lid., Analytical Laboratories, Since 1878

2323 Fifth Street, Berkeley, CA 94710, Phone {510) 4856-0900, Fax (510) 486-0532

Date:

Lalb Job Number:
Project ID:
Location:

30-JUN-03

165947

030619-DW-1

Redwood Regional Park

Thig 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
gsamples which were submitted for analysis.

Reviewed by:

Reviewed by:

Pro t 'Manager

(?i§?a€' ns Manager

This package may be reproduced only in its entirety.

NELAP # 0ll07CAa

Page 1 of gﬁj




/¢ Curtis & Tompkins, Ltd.
Laboratory Numbers: 165947 Sampled Date: 06

Client: Stellar Environmental Solutions Received Date: 06/19/03
Project #: 030619-DW-1
Location: Redwood Regional Park

CASE NARRATIVE

This hardcopy data package contains sample and QC results for fourteen water
samples, which were received from the site referenced above on June 19, 2003. The
samples were received cold and intact.

TVH/BTXE:

High Trifluorotoiuene surrogate recovery was observed for sample MW-9 (CT# 165947-
010) as a result of hydrocarbons coeluting with the surrogate. No other analytical
problems were encountered.

TEH by EPA 8015M:

High hexacosane surrogate recovery was observed for sample MW-4 (CT# 165947-
003). This high bias should not affect the quality of the result because the sample was
not detected for hydrocarbons. No other analytical problems were encountered.

General Chemistry:
No analytical problems were encountered.
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‘ Curtis & Tompkins, Lid.

Lab # 165547 Location: Regiona
Client: Stellar Environmental Solutiens Prep: EPA 5030B
Project#: 030619-DW-1
Matrix: Water Sampled: 06/19/03
Units: ug/L Received: 06/19/03
Field 1D: MW-2 Diln Fac: 1.000
Type: SAMPLE Batch#: g2381
Lab ID: 165947-001 Analyzed: 06/20/03

Analvte PTEE, TR

Gascline C7-C1l2

ND 0
MTBE 2.0 EPA
Benzene 0.50 EPL
Toluene ND 0.50 EPA
Ethylbenzene ND 0.50 EPA
m,p-Xylenes ND 0.50 EPA
¢c-Xylene ND D.50 EPA

ﬁTrlfluorotoi

BO15EB

57-150

uene

“ET5T

Bromofluorcobenzene (FID) 106 65-144 8015B

Trifluorotoluene (PID) Bl 54-14% EP2 8021B
Bromofluorobenzene (PID}) g2 58-143 EPA 8021B

Field ID: MW-4 Diln Fac: 1.000
Type: SAMPLE Batch#: 82381
Lab ID: 165947-003 Analyzed: 06/20/03

: Analyte B
Gascline C7-C12 ND 50
MTRE ND 2.0
Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 0.50
o-Xylene ND .50
__ﬂ*rr % m AL TR

BG15B

\D|

Trifluorotolhene {FID}

57-150
Bromofluorobenzene (FID) 105 65-144 8Cl5B
Trifluorotoluene (PID) B8l 54-149 EPA 8021B
Bromofluorckenzene (PID} ] 58-143 FEPA B021B

* o=
H=
Y=
ND=
RL=

Page

value outside of QC limits; see narrative

Heavier hydrocarbons contributed to the guantitation
Sample exhibits chromatographic pattern which does not resemble standaxd
Not Detected
Regorting Limit
of




Curtis & Tompkins, Lid.

C

Lab #

165547

Location:

Redwood Regiona

Client: Stellar Environmental Solutions Prep: EPA SC30B
Projecti: 03061%-DW-1

Matrix: Water Sampled: 06/19/03
Units: ug/L Received: 06/19/03
Field ID: MW-7 Diln Fac: 20.00
Type: SAMFPLE Batch#: 82381

Lab ID: 165947-006 Analyzed: 06/20/03

AL 3408

soline C7-Cl2 9,300 H 1,000 8015B
MTBE 200 40 EPA B021B
Benzene i90 10 EPA BO21E
Toluene ND 10 EPA BD21B
Ethylbenzene 250 10 EPA B021B
m,p-Xylenes 130 10 EPAE B0Z21B
o-Xvlene ND 10 EPA 8021B

REC - himit

oiﬁéne iFIﬁ)

oxr

r

57-150

56158

Bromofluorobenzene (FID) 100 65-144 8015B

Trifluorotoluene (PID) 82 54-149 EPA 8021B

Bromoflucrobenzene (PID) g4 58-143 EPA _B021B

Field 1D: MW-B Diln Fac: 2.000

Type: SAMPLE Batch: 82398

Lab ID: 165247-008 Analyzed: 06/23/03
ANf Iy LS.

Gasoline C7-C12

MTBE ND 4.0 EPA
Benzene 370 1.0 EPA
Toluene 7.4 1.0 EPA

620 1.0 EPA
m,p-Xylenes 530 1.0 EPA
o-Xvlene 32 1.0 EPA

Trlfluorotolﬁene (FiD}

20158
Bromofluorabenzene (FID) 103 6£5-144 8015B
Trifluorotoluene {PID} 83 S4-149 EPA BO21B
Bromofluorcbenzene (PID} 87 58-143 EPA B021B

vValue outside of QC limits;

* =
H= Heavier hydrocarbons contributed to the gquantitation
Y= ibits chromatographic pattern which does not resemble standard

Sample e

Not Detected
RL= Regorting Limit
of

' Ethylbenzene

see narrative




Sample Name :

GC07 TVH 'A'

165947-006,82381

FileName ¢ @:\GCO7\DATAN\171AQ20 . raw
Method : TVHBTXE
Staxrt Time : 0.00 min End Time : 26.00 min
Scale Factor: 1.0 Plot Qffset: 9 mv
(]
o

[uii] sy

Fl

I A

Cr

=
L

2
i

on
T
1

b bdoed e

Sample #: al

Date : &/23/03 07:54 AM
Time of Injection: 6/20/03
Low Point : 9.37 mv

Plot Scale: 101.7 mv

Response [mV]

o
(o]

.
<>

Data File RTX 502

Page 1 of 1
11:41 FM
High Point : 111.03 =V
- —
e

f‘_‘:?.
T

(e ) :
I T

9 ¥ 4 0

8

i

bbb b

cl

9t

ce 0c gl

e

174

C6

TRIFLUO -

C-8

BROMOF —

C-10




l GC07 TVH 'A' Data File RTX 502

Sample Name : 165947-008,82398 Sample #: bl Page 1 cf 1

leName 1 G:\GCQ7\DATA\174AC012.raw Date : &/24/03 08:13 AM
Ethod 1 TVHETXE Time of Injection: 6/23/03 03:54 PM
bart Time : 0.00 min End Time : 26.00 min Low Point : -18.52 mV High Point : 662.63 mV
Scale Pactor: 1.0 Plot Offset: -19 mv Plot Scale: 68l.1 mV
I Response [mV]
i_
' =]
=Cc-6 -
NE
B == — 4.03
— 5.43
P N—
l —TRIFLUO - -§:38
_: 7.07
= 7.53
—c-8 - -8.79
] 27
_— 8%4
] 9.90
o 10.30
lﬂ = ...1§:$
S 12.4%
T —
— 1313
[ T 13.67
S 14.03
- 14.67
I "—BROMOF — 1821
— _ -15.70
5-—C-10 16.02
— 16.74
- 17.10
= —17.41
e 17.97
e -18.27
= -18.61
] —18.99
- -19.52
= 3%
= —20.50
—] 21.09
i — 21.6%
N3 T .
—c-t2 - %%i
' ~ — —22.45
— 2315
I — —23.52
o= )~ 92 2338
i - -
= /77 < —24.55
— =24.99
l 3 ()7,?1 /6 S 25.41
1 : - oo -~25.87




C

Curtis & Tompkins, Lid.

Lab # 165947 Location Redwood Regicna
Client: Stellar Environmental Sclutions Prep: EPA L5030B
Projectf#i: 030619-DW-1
Matrix: Water Sampled: 06/19/03
Units: uq/L Received: 06/138/03
Field ID: MW-9 Diln Fac: 2.000
Type: SAMPLE Batchi: 82398
Lab ID: 165947-010 Analyzed: 06/23/03

E Brialy

Gasoline C7-Cl2 i}

MTBE 4.0

Benzene 490 1.0 EPA B(G21B
Toluene 10 1.0 EPA B0O21B
Ethylbenzene 620 1.0 EPA 80Q21E
W, p-Xylenes 160 1.0 EPA 8021B
o-Xylene 6.9 1.0 EpPA 8021B
s Surrogat TERBC . “

Trifluorotoluene (FID} 152 * B57-150C 8015B

Bromofluorobenzene {(FID} 106 65-144 8015B

Triflucrotoluene (PID) 82 54-149 EPA 8021B

Bromofluorobenzene (PID) 88 58-143 EPA 8021B

Field ID: MW-10 Diln Fac: 1.000
Type: SAMPLE Batch#: 823B1

Lab ID: 165947-012 Analyzed: 06/20/03

Gasoline C7-C12
MTRBE

Benzene
Toluene
Ethylbenzene

m, p-Xylenes
o-Xvlene

Trifluorotoluene (

FID) 80158

Bromofluorobenzene (FID} 101 65-144 8015B
Trifluorotoluene (PID) 80 54-149 EPA B0Z1B
Bromofluorcbenzene {(PID}) 91 58-143 FEPA 8021B

*= Value outside of QC limits; see narrative
H= Heavier hydrocarbons contributed to the quantitation

Y= Sample exhibits chromatographic pattern which does not resemble standard

ND= Not Detected
RL= Regorting Limit
Page of

!
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I GC07 TVH 'A' Data File RTX 502

Sample Name : 165947-010,823%8 Sample #: cl Page 1 of 1
ileName : G:\GCO7\DATA\174A013 . raw pate : 6/24/03 08:13 AM
'ethod : TVHBTXE Time ¢f Injection: 6/23/03 04:29% FM
tart Time : 0.00 min Engd Time : 26.00 min Low Point : -17.83 mv High Point : 648.72 mV
Scale Factor: 1.0 Plot Offset: -18 mv Plot Scale: 666.6 mV
I Response {mV]
— — [y ~S Lo Ll N = o o o2}
n () (&) (o) [y falin] o (o) n [an) wn [ain)
[aie) o) [t ) () [ fa] () L) > fane) [aw) {atn}
Io Do Dl o D e T b v e b e b
—': ;_; = HE j' :éi
l = . ~1.92
— 3.96
l = -4.93
= 5.40
]
l —TRIFLUO — 838
— S 7.06
= -7.53
R -8.12
-8 _ -8,52
— 8.93
= fg:gﬁ
I-- i
l- N 21393
R 12.43
— 13.13
E = 13.67
o 14.03
' “—BROMOF — —15.21
=P B —15.70
E%—WC 10 16.02
l - 16.74
— 17.10
-~ 17.42
> ~1841
l - 18.61
-= -18.99
- ~19.52
B k!
= —20.50
— 21.09
e 2180
I wZez - 3198
=] —22.60
= g2
— - 23.90
I e /)7 W 7 -54.19
: _24.54
- ——ff— 2499
l = ey 7 S G 72541
] 25.87




GC07 TVH 'A' Data File RTX 502 I
Sample Name : 165947-012,82381 Sample #: al Page 1 of 1
FileName ;G \GCO7\DATA\171R007 . raw Date : 6/23/03 07:54 AM
Method : TVHETXE Time of Injection: 6/20/03 04:05 PM
Start Time : 0.00 min End Time : 26.00 min Low Point : 8.95 mV High Point : 112.48 mV
Scale PFactor: 1.0 Plot Qffget: 9 mV Plot Scale: 103.5 mV
Respanse [mV] I
— [l () - [l o ] o0 w 5 ::
(] fan] (s o] o) (o] [t ] jan] (e >
o Lo b feebon T been P oo o oo P b oo b Fo el l
— -“‘1.'56|
_— 1.89
—1C-6 -
= ~2.79
= A3.13l
= 4,18
7 - 4.90'
_—— 5.89
TRIFLUO 6.39
_— —6.83.
E ...... 7'56
- -8.13
-8 Y 8.50.
—— 9.89
= 10.3
_: ~10.97
e ---12.1'
3 154
el —
EN==
EEIp— 13.8.
P 14,
— -14.68
"—BROMOF — ,15.;
] - 15.
Z-—c-10 -16.01
— T e 16.71
— --1731.
- 17°4
- -17.9
— ~18.8
—] 18.
= ~19.53
Shes 3858
= -20.
= -21.0
= -21.61
P C-12 ~439)
— 22 .8
= 231
= ~23.5
= /New /G -gg-gl
= 24.
- — % /
- -25.07
- Cr 659(/7“6/2 254
- -25.8




Cb Curtis & Tompkins, Lid.

Lab # 165947
Client: Stellar Environmental Solutions
Project#:

Location Redwood Regional Park
Prep: EPA 5030B
030619-DW-1
Matrix: Water Sampled: 06/19/03
Units: ug/L Received: 06/19/03
l;ield ID: MW-11 biln Fac: 5.000
vpe: SAMPLE Batchi: 82398
Lab ID: 165947-014 Analyzed: 06/23/03

Avialyrt

Gasoline C7-C12 ‘,

MTRBE ND EPA 8021B
Benzene 250 .5 EPA 80Z21B
Toluene ND .5 EPA 8021B
Ethylbenzene 870 .5 EPA 8021B
m,p-Xylenes 680 .5 EPA 8021B
o-Xvlene 13 .5 EPA 8021B

Trlfluorotdlﬁené KFID)

§7-150 BO15B
Bromofluorobenzene (FID) 101 £5-144 BQ1SB
Trifluorotoluene (PID) 87 54-149 EPA 8021B
Bromofluorobenzene (PID) 85 58-143 FEPA 8021B
Type: BLANK Batchi: 82381
kab ID: QCc217288 Analyzed: 06/20/03
iln Fac: 1.000
r E— _
Gasoline C7-Cl2 ND 50 BO1l5B
I MTBE ND 2.0 EPA B0O21B
Benzene ND 0.50 EPA 8021B
Toluene ND 0.50 EPA 8021RB
Ethylbenzene ND 0.50 EPA 8021B
l m,p-Xylenes ND 0.50 EPA B021B
o-Xvlene ND 0.50 EPA B021B
T

“Trifluorotoluene (FID) 57-150 BOLSB

Bromofluorabenzene (FID) 95 £5-144 BO1EB
Trifluorctoluene (PID) 78 £4-149 EPA 8021B
Bromofluorobenzene (PID) 83 58-143 FEPA 8021B

Value outside of QC limits; see narrative
Heavier hydrocarbons contributed to the guantitation

Not Detected
Reporting Limit
Page 4 of

* =

H=

Y= Sample exhibits chromatographic pattern which does not resemble standard
ND=




Sample Name :

FileName
Method

Start Time
Scale Factor:

GC07 TVH 'A' Data File RTX 502
165947-014,82398 gample #: cl Page 1 of 1

: G:\GCCT\DATA\174A016.raw Date : 6/24/03 D0B:13 AM

¢ TVHBTXE Time of Injection: 6/23/03 06:15 PM

1 0.00 min End Time : 26.00 min Low Point : -9.30 mV High Point : 477.60 mV

1.0 Plot Offset: -9 mv Plot Scale: 4B6.9 mv
Response [mV]

[&N)
2
(st}

g ¥ 4 0

~
o3

T I I

Gl

|

juns] su
¢

¥l

9l

I e A A T A T A e T

C-6

TRIFLUO -

BROMOF
C-10

C-12

/e -7/
077 I6S sy

24.9
25 4

258




Sample Name
i leName
thod

GC07 TVH 'A!

: cov/les,qe217290,82381,03ws098%,2.5/5000
: G:\GCO7\DATA\171A003.raw
: TVHBTXE

Data File RTX 502

Sample #:
Date :

£/20/03

02:10 PM

Page 1 of 1

Time of Injecticn: 6/20/03

0l:44 PM

End Time i 26.00 min 182.9%7 mv

Plot Qffset: 5 mV

Low Point : 5.48 mV
Plot Scale: 177.5 mV

: 0.00 min
1.0

art Time High Point :

Scale Factor:

Response [mV]

r— 001
091

=
[l
L

—Orl

Z
oo oo b

= 2 2 ©
I T TR i A
_|+cB

0

Z

¥

9

TRIFLUO

8

0l

A

7l

BROMOF —
C-10

9l

Bl

0z

[
[

P

TR e e e e e e e e e
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Cb Curtis & Tompkins, Ltd.

edwood Region ark

Lab %: 165947 Location:

Client: Stellar Environmental Solutions Prep: EPA 5030B

Project#: 030619-DW-1

Matrix: Water Sampled: 06/15/03

Units: ug/L Received: 06/19/03
Type: BLANK Batch#: B23958 l
Lab ID: QC217364 Analyzed: 06/23/03
Diln Fac: 1.000

Gasoline C7-C12 ND 0
MTBE ND 2.
Benzene ND 0.50
Toluene ND 0.50
Ethylbenzene ND 0.50
m,p-Xylenes ND 0.50
o-Xvlene ND 0.50
......................................... - TR LR

(FID) 21 57-150 B015B
Bromofluorobenzene (FID) 99 65-144 8015B
Trifluorctoluene (PID) 76 54-149 EPA 8021B
Bromoflucrobenzene (PID) 85 58-143 FEPA 8021B

* =

H= Heavier hydrocarbeons contributed to the guantitation
¥= Sample exhibits chromatographic pattern which does not resemble standard
ND= Not Detected
RL= Regorting Limit
Page of 9

Value outside of QC limits; see narrative
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‘ Curtis & Tompkins, Lid.

Lab # 165947 Location: Redwood Regional Par
l Client: Stellar Environmental Sclutions Prep: EPA 5030B

Project#: 030619-DW-1 Analysis: 8015B

Type: LCS Diln Fac: 1.000

Lab ID: QC2172580 Batch#: 82381

Matrix: Water Analyzed: 06/20/03

Units: ug/L
I -

| Gasoline C7-Cl2 1,000 997.7 100 80-120
l Trifluorotoluener (FID) 100 57-150

Bromofluorcbhenzene (FID) 100 65-144

Page 1 of 1 10.0




c Curtis & Tompkins, Ltd.

Lab #: 165947 Location: Redwood Regicnal Park

Client: Stellar Environmental Solutions Prep: EPA 5030B

Project#: 030619-DW-1 Analysis: EPA BOZ1B

Type: LCS biln Fac: 1.000

Lab ID: QC21728% Batchif: 82381

Matrix: Water Analyzed: 06/20/03

Units: ug/L ]

MTBE

9
Benzene 10.00 9.560 96 78-123
Toluene 10.00 5,351 94 79-120
Ethylbenzene 10.00 8.981 90 80-120
m, p-Xylenes 20.00 19.34 a7 76-120
o-Xylene 9

Trifluorotoluene (PID) 74 54-149
Bromoflucrobenzene (PID) 80 58-~143

=
w

BN S S S N IE Y I B O me

Page 1 of 1



c Curtis & Tompkins, Lid.

Lab #: 165947 Location: Redwood Regional Park
Client: Stellar Environmental Selutiens Prep: EPA 5030B

Project#: 030619-DW-1 Analysis: 8015B

Type: LCs Diln Fac: 1.000

Lab ID: QC217366 Batch#: 82398

Matrix: Water Analvyzed: 06/23/03

Units: ug/L

Gasoline C7-Cl2 995.8 100 B0-120

Trifluorotoluene (FID) 100 57-150
Bromofluorobenzene (FID) 103 65-144
Page 1 of 1 12.0



c Curtis & Tompkins, Ltd. l

Lab #: 165547 Location: Redwood Regional Park

Client: Stellar Environmental Solutions Prep: EPA 5030B

Project#: 030619-DW-1 Analysis: EPA 8021B

Type: LCS Diln Fac: 1.000

Lab ID: QC217365 Batchi: 82398

Matrix: Water Analyzed: 06/23/03

Units: ug/L

MTEE 10.060 10.04 160 51-125 l
Benzene 10.00 9.609 96 78-123

Toluene 10.00 9.361 94 79-120
Ethylbenzene 10.00 B.965 a0 80-120

m, p-Xylenes 20.00 19.55 98 76-120

o-Xylene 10.00 9.481 95 80-121 l
Trifluorotoluene (PID) 78 54-149

Bromofluorobenzene (PID) 87 58-143 l
Page 1 of 1 14.0



C

Curtis & Tompkins, Ltd.

Lab # 165947 Location: Redwood Regional Park
I Client: Stellar Environmental Solutions Prep: EPA 5030B

Projecti: 030619-DW-1 Analysis: B8015B

Field ID: MW-2 Batch#: 82381

MSS Lab ID: 165947-001 Sampled: 06/19/03

Matrix: Water Received: 06/19/03

Units: ug/L Analyzed: p6/20/03

[ Diln Fac: 1.000

Type: MS Lab ID: QC217301

Gascline C7-Cl2 <18.00

2,000

1,853

93 76-120

.Tilfiuorotoluene (FID) 107 57—535
Bromofluorohenzene (FID) 108 65-144
Type: MSD Lak ID: QC217302

Gasoline C7-Cl2

94‘“

76-120 2 20

Triflucrotoluene (FID) 108

Bromofluorobenzene (FID) 109

RPD= Relative Percent Difference
Page 1 of 1

11.0



c Curtis & Tompkins, Lich

Lab #: 165947 Location Redwood Regional Park
Client: Stellar Environmental Scolutions Prep: EPA 5030B

Project#: 030619-DW-1 Analysis: EPA B021B

Field ID: ZZZZZZZZ22 Batch#: 82398

MSS Lab ID: 165972-003 Sampled: 06/20/03

Matrix: Water Received: 06/20/03

Units: ug/L Analyzed: 06/23/03

Diln Fac: 1.000
Type: MS Lab ID: QC217428

MTRBE <0.3700 20.00 21.02 105 33-131
Benzene <{0.06500 20.00 19.54 98 75-128
Toluene <0.06000 20.00 19.11 96 79-127
Ethylbenzene <{0.03800 20.00 18.12 91 78-124
m,p-Xylenes «0.03400 40.00 38.60 97 67-121
o-Xylene <0.03600 20.00 19.23 96 77-131

Trifluorotoluene (PID)
Bromoflucrobenzene (PID)

58-143

Type: MSD

Lab ID:

QC217429

MTBE

87 95 33-131 20

20.00 19.
Benzene 20.00 18.88 94 75-128 3 20
Toluene 20.00 18.44 92 79-127 4 20
Ethylbenzene 20.00 17.55 88 78-124 3 20
m,p-Xylenes 40.00 37.35 93 67-121 3 20
o-Xylene 20.00 18.44 92 77-131 4 20

Trlfluorotolueﬁe (PID)
Bromofluorobenzene (PID)

58-14

3

RPD= Relative Percent Difference
Page 1 of 1
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' | ' c M Curtis & Tompkins, Lid.

Tab B 165947 ; Location: Redwood Regional Park
Client: Stellar Enviromnmental Solutions Prep: EPA 3520C

Project#: 030619-DW-1 Analvsis: EPA 8015B
Matrix: Water Sampled: 06/15/03
Units: ug/L Received: 06/19/03
Diln Fac: 1.000 Prepared: 06/23/03
Batch#: 82433 Analyzed: n6/26/03
Field ID: MW-2 Lab ID: 165947-001
Type: SBMPLE

Diosel C106-C2d |

lField ID: MW -4 Lab ID: 165947-003

Hexacosane

Type: SAMPLE

I

“Sioeel Ci0-C24

Hexacosane

Field ID: MW-7 Lab ID: 165947-006
Type : SAMPLE

Field ID: MW-8 Lab ID: 165947-008
Type : SEMPLE

Hexacosane

lField ID: MW-9 Lab ID: 165947-010
Type: SAMPLE

Anaivt
Diesel Cl0-C24

BUrrogate. BT

E L
l Hexacgsane 9

*= Yalue outside of QC limits; see narrative

L= Lighter hydrocarbons contributed to the quantitation

Y= Sample exhibits chromatographic pattern which does not resemble standard
ND= Not Detected
RL= Regorting Limit

Page of

16.0




Chromatogram

Sample Name : 165947-006,82433

Sample #: 82433 Page 1 of 1

FileName ¢ G:\GC17\CHA\173A091.RAW Date : 6/26/03 11:19 AM
Method X Time of Injection: 6/26/03 06:01 AM
Start Time : 0.00 min End Time ;31,90 min Low Point : -15.53 mV High Point : 1024.00 mv
Scale Factor: 0.0 Plot Offset: -16 mV Plot Scale: 1039.5 mV :
Response [mV] l
o ) () [owm] (e - ] - [ [y
fnt = - o = e o < [ ) < =
i 1 ' | 1
o AT Y YT A TR AT YT YT TS ARSTRNRERRL FAETSARETA FARTAERAT FUE [T
;E 1 T PO SITY i 12
..\>-—§c_10 — 2:1,
— gg?
~—c12 - ﬁ:%
— 5_1_4
— 8
>— 6.2
— 6.7
=c-16 éﬁi
— -84
= s
5 10
= g
de22 - igf
== E
— _—c-24 - 'g
ER.— 188
T —] . 6L
e = 16. %8
E= i 1o
— 1787
= 18]
E | ]
S 1€ 9¢
= | 2¢.
— | +CB 20.
- Tc-3s "R 216/
= %AOE
g = zall
=
o I
oo — .
—cs0 - Ve, '
i
=
E 7765997 -ooe |



l Chromatogram

Sample Name : 165947-008,682433 Sample #: B2433 Page 1 of 1
FileName : G:i\GCI7\CHA\173A09%.RAW Date : 6/26/03 11:19% AM
ethod H Time of Injection: 6/26/03 06:41 AM
I;tart Time : 0.00 min End Time : 31.90 min Low Point : =~15.07 mv High Point : 1024.00 mv
Scale Factor: 0.0 Flot Qffset: -15 mV Plot Scale: 1039.1 mv
l Response [mY]
— el [ = (&) ] | o S 53
(e (e} (] [aw] (=] [ [ole) (o] fa fa
[ L) () () [wn] [~ [a) i) [aw) C!Z‘ =
l L Lol ool Dbl s oo e e o b o
= Lpaon ;
_“_: —J +Rg-
l w10 - %zg
l =—c12 - ggg
—= 4.91
= 5133
= .
| -= 5
e 4
3c-16 -
= 8.3
I &3 ?02*
= 10.77
— 11.1€
= it
l [ . @
= 13-8r
—c22 - 137
e i
= él
SR 2%
— o 18
l%- = 1€.6¢
e 1714
. 1865
l = 184z
= . -1¢ 8¢
l = E |- +CB HR 26.57
= B 21.2¢
o 21.9;
ol —]
- 22.5¢
I — L23.1%
= 23.6(
= 24.2:
l = 24 .87
.
= 26.3¢
l =
&
' —lcs0 _ ﬂ?&/ "8
i
e
= CT?/6S 997 -Cc&




Sample Name : 165947-010,82433

Chromatogram

Sample #: B2433 Page 1 of 1

FileName ¢ G:NGC17MCHAMN1IY3A093. RAW Date : 6/26/03 11:15 bM I
Methog Time of Injection: 6/26/03 07:22 AM
Start Time : 0.01 min End Time : 31.91 min Low Point : 22,79 mv High Point : 650,49 mv
Scale Factor: G.0 Plot Qffset: 23 mv Piot Scale: 627.7 mv
Response [mv] l
— e ] (] Cal (%] = F = on fS.al fap) o
8] o Ln o wn o n [ on o wn - o
< s} s - o ! o = e <] o T e
B jfllHliHIHiiElI‘!II[III[‘IIHIIII|I[I|Hii||IJ|HH|H:! I
~——IC-10 - %i
— N gg
=" %‘éi
= 2?9
CD—EE l?
=Hc-16 - %
_— 8.9
= : i
— . 10.
= : nk
T __ 12
= g 12
_:gc-zz - 1337
= y 13.82
f Sp— N z
= : ~14:
- _—iC-24 S 12
= — ol
5 = {( 1662
— o : 16 La
= [ <}
_ 17.9°
e 1E !
<
. i
= 20.0:
HR 20"
=36 21.
- 21.9¢
23.!
~2 23.7:
-
24
o
o 26.37
i
o0
c-50 - /77 ? l
Bé 7,
r—-‘#
C/ /629?C/;7ﬁ5A5, l



l c Curtis & Tompkins. Ltd.
:Lab #: 165947 iocation: Redwood Regional Park

Client: Stellar Environmental Solutions Prep: EPA 3520C
ProjectH#: 030619-DW-1 Analysis: EPA 8015B
Matrix: Water Sampled: 06/19/03
Units: ug/L Received: 06/19/03
Diln Fac: 1.000 Prepared: 06/23/03
Batchf: 82433 Analvzed: 06/26/03

Field ID: MW-10 Lab ID: 165547-012
YRe: SAMPLE

Diesel C10-C24

Hexacosane 44-146

ield ID: MW-11 Lab ID: 165947-014
vpe: SAMPLE

BLANK Cleanup Method: EPA 3630C
QCZ217504

Analvie
C24

-l46

*= Value ocutside of QC limits; see narrative
L= Lighter hydrocarbons contributed to the gquantitation
Y= Sample exhibits chromatographic pattern which does not resemble standard
= Not Detected
R1= Regortin% Limit
Page of 16.0




Chromatogram

Sample Name : 165947-014,82433 Sample #: 82433 Page 1 of 1
FileName : G:A\GC17\CHA\173A095.RAH Date : 6/26/03 11:26 AM
Method : ATEH171.MTH Time of Injection: &/26/03 0B:43 MM
Start Time : 0.00 min End Time : 31.950 min Low Point : ~16.40 mV High Point : 1024.00 mV
Scale Facter: 0.0 Plot Qffset: -16 mv Flot Scale: 1040.4 mV
Response [mV] l
— ] L = £n (o] ) o (o] 8
() [ 2 [ [ o () L) [] [
[ [ ] s — () o () ] [l [ .
- I A e T e A e
= Lpaon
m—c10 - —;1:
= ——— =X
ez - 5.
= =5.
-2 =
= =7.
—c16 - =8
5= =
= =8
S :
—c-22 - E :
D= =
- _—C-24 — =
- -1
= — *
E—— = =]
52 1 '
= = =19.4
ra_ - =19.8
= = 20
— 3 =29
=c36 - =21.
. 7 218
— —23
— —23.6
[ B— ]
+ l
o =
(23] — l
o /s
= W -
—c-50 - 07 l
= —HR
=
Fa— A 9
= (7T#/6 5%y ~C/ I




' Chromatogram

ple Name : ccv,03ws0739,4dsl Sample #: 1000mg/L Page 1 of 1
‘eﬂame : G:\GCLI\CHA\173R001.RAR pate : 6/22/03 02:20 FM

hed : RTEH167.MTH Time of Injection: 6/22/03 01:46 PM
tart Time : 0.0l min End Time + 31.91 min Low Poipnt : 24.87 mV High Point : 5B62.88 mv
cale Factor: 0.0 Plot Qffset: 25 mV Plot Scale: 558.0 mV

Response [mv] -
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Cb Curtis & Tornpkins, Ltd.

Lab #: 165547 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Prep: EPA 3520C

Project$#: 030619-DW-1 Analysis: EPA 8015B

Type: LCS Diln Fac: 1.000

Lab ID: QC217505 Batch#: 82433

Matrix: Water Prepared: 06/23/03

Units: ug/ L Analyzed: 06/25/03

Cleanup Method: EPA 3630C

Diesel C10-Cz24

Hexacosane 120 44-146

Page 1 of 1
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C

Curtis & Tompkins, Ltdl.

'Type : MS

Lab # 165947 Location Redwood Regional Park
Client: Stellar Environmental Sclutions Prep: EPA 3520C
Projecti#: 030619-DW-1 Analysis: EPA 8015B
Field ID: ZZZZZZZZZZ Batchi: 82433
MSS Lab ID: 165941-002 Sampled: 06/18/03
Matrix: Water Received: 06/19/03
Units: ug/L Prepared: 06/23/03
Diln Fac: 1.000 Bnalyzed: 06/25/03
Lab ID: QC2175086

l Diesel C10-C24 457.0 2,500 2,896 98
. Hexacosane 102 44-14¢6
'Type: MSD Lab ID: QC217507

" Diesel Cl0-C24

2,500

121

35-138 18

Hexacosane 122

RPD= Relative Percent Difference
Page 1 of 1
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Cb Curtis & Tompkins, Ltd.

Redwood Regiomal Park

Lab # 165947 Location

Client: Stellar Enviromnmental Solutions Analysis: EPA 300.0
Project#: 030619-DW-1

Analyte: Nitrogen, Nitrate Sampled: 06/19/03
Matrix: Water Received: 06/19/03
Units: mg/L Analyzed: 06/19/03
Batchf: B2380

MW -4
MW-7
MW-8
MW-9
MW-10
MW-11

SAMPLE 165547-002
SAMPLE 165947-004
SAMPLE 165947-005
SAMFLE 165947-007
SAMPLE 165947-009
SAMPLE 165547-011
SAMPLE 165247-013
BLANK QC217283

58 888 8|

.10
.05
.05
.05
.05
.05
.05

0000000 o

H PR RRERBP DR

.0G0
.000
.000

.000
.000
.000
.000

ND= Not Detected
RL= Reporting Limit
Page 1 of 1
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' c Curtis & Tompkins. Ltd.
Lab # 165947 Location Redwood Regional Park
i Client: Stellar Environmental Solutions Analysis: EPA 300.0
Project#: 030619-DW-1
Analyte: Nitrogen, Nitrate Batrch$: 82380
Field ID: ZZ22Z2222222 Sampled: 06/10/03
MSS Lab ID: 165880-004 . : Received: 06/16/03
Matrix: Water Analyzed: C 06/19/03
Units: mg/L
BS QC217284 0.95%60 0.9760 98 90-110 1.000
BSD pC217285 0.9960 1.006 101 90-110 3 20 1.000
MS QC217286 0.0395%4 ¢.5080 0.5306 a7 80-120 1.020
MSD C217287 0.5080 0.5230 95 80-120 1 20 1.020
IRPD.—. Relative Percent Difference
Page 1 of 1 2.1




‘ Curtis & Tompkins, Lid.

Lab #: 165947 Location: Redwood Regional Park
Client: Stellar Environmental Solutions Analysis: EPA 200.0

Project#: 030619-DW-1

Analyte: Sulfate Sampled: 06/19/03

Matrix: Water Received: 06/19/03

Units: mg/ L Analyzed: 06/15/03

Batchi: 82380

SAMPLE

.50

MW-3 165947-002 38 0
MW-4 SAMPLE 1659%47-004 53 1.0 2
MW-7 SAMPLE 165947-005 1.7 0.50 1
MW-8 SAMPLE 165947-007 48 0.50 1
MW-9 SAMFLE 165947-009 69 1.0 2
MW-10 SAMPLE 165947-011 75 1.0 2
MW-11 SAMPLE 165947-013 6.3 0.50 1
BLANK QC217283 0.50 1

ND= Not Detected
RL= Reporting Limit
Page 1 cof 1



c Curtis & Tompkins, Ltd.

Lab # 165947 Location Redwood Regicnal Park
|Client: Stellar Environmental Solutions Analysis: EPA 300.0

Project#: 030619-DW-1

Analyte: Sulfate Batchi: 82380

Field ID: Z2ZRZLZ42E Sampled: 06/10/03

MSS Lab ID: 165880-004 Received: 06/16/03

Matrix: Water Analyzed: 06/19/03

Units: mg/L

BS QCz217284

9.960 9.8930 100 $0-110 1.000
BSD QC217285 9.960 10.10 101 90-110 2 20 1.0006
MS QC21728¢6 0.6009 5.080 5.509 97 80-120C 1.020
MSD QC217287 5.080 5.450 95 80-120 1 20 1.020
lRPD: Relative Percent Difference
Page 1 of 1 a1




HISTORICAL GROUNDWATER MONITORING WELLS ANALYTICAL RESULTS
REDWOOD REGIONAL PARK SERVICE YARD, OAKLAND, CALIFORNIA

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

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

1 Nov-94 66 < 50 3.4 <0.5 < 0.5 0.9 4.3 NA
2 Feb-95 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 57 <05 <05 <05 5.7 NA
5 May-96 < 50 < 50 < 0.5 <0.5 <0.5 <0.5 — NA
6 Aug-96 < 50 < 50 <05 <05 <0.5 <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 <0.5 51 <1.0 14 NA
10 Aug-97 <50 < 50 4.5 <0.5 1.1 <0.5 5.6 NA
11 Dec-97 61 < 50 21 <0.5 6.5 3.9 31.4 NA
12 Feb-98| 2,000 200 270 92 150 600 1,112 NA
13 Sep-98 <50 < 50 <0.5 <0.5 <05 <05 — 7

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

15 Dec-98 57 < 50 20 0.6 5.9 <0.5 27 45

16 Sep-00 < 50 <50| 0.72 < 0.5 <0.5 <05 0.7 7.9

17 Jan-01 51 < 50 8.3 <0.5 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 1.6 6.4 45 27

20 | Deco1| 74 69 14 0.8 37 . 3.5 22 6.6

NA = Not Analyzed for this constituent

GW8.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 0.51 1.9 1.3 8.3 8.2
22 Jun-02 < 50 < 50 <0.5 <0.5 <0.5 <05 — 7.7
23 Sep-02 98 < 50 5.0 <05 <05 <0.5 — 13
24 Dec-02 < 50 < 50 4.3 <05 <0.5 <0.5 — <20
25 Mar-03 130 B2 a9 <0.5 20 4.1 63 16
26 Jun-03 = 50 < 50 1.9 <05 <05 <0.5 1.9 8.7
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 17 440 460 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 <05 <05 47 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-971 1,900 150 8.6 35 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 B56 NA
13 Sep-98| 1,800 < 50 B.9 <0.5 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 <05 < 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 28 48 10.7 66.0 5.0

NA = Not Analyzed for this constituent

GWESW-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 <5 110 <0.5 <05 <05 1.2 1.2 <20
21 Mar-02 < 50 < 50 <0.5 <05 <05 <0.5 <0.5 <2.0
22 Jun-02 < 50 < 50 <0.5 < 0.5 < 0.5 < 0.5 <05 <20
23 Sep-02 < 50 < 50 <05 <05 <05 <0.5 <0.5 <20
24 Dec-02 < 50 < 50 <0.5 <05 <05 <05 <0.5 <20
25 Mar-03 < 50 < 50 <0.5 <0.5 <0.5 <0.5 <0.5 <20
26 Jun-03 < 50 < 50 <05 <05 <0.5 <05 <05 <20

Well MW-5

Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Nov-94 50 < 50 <05 <05 <05 <05 — NA
2 Feb-95 70 < 50 0.6 <0.5 <05 <0.5 0.6 NA
3 May-95 < 50 < 50 < 0.5 <0.5 <05 <0.5 — NA
4 Aug-95 < 50 < 50 <05 <0.5 <05 <05 — NA
5 May-96 < 50 < 50 <05 <05 <0.5 <05 — NA
6 Aug-96 LY < 50 <0.5 <05 <0.5 <05 — NA
7 Dec-96 < 50 < 50 <0.5 <0.5 <05 < 0.5 — NA
8 Feb-97 < 50 < 50 <Q5 <0.5 <05 < 0.5 — NA
9 May-97 < 50 < 50 <05 <0.5 <05 <0.5 — NA
10 Aug-97 < 50 < 50 <0.5 <05 <05 <0.5 — NA
11 Dec-97 < 50 < 50 <05 <05 <05 <05 — NA
12 Feb-98 < 50 < 50 <0.5 <05 < 0.5 <05 — NA
13 Sep-98 < 50 <50 <05 <0.5 <0.5 <0.5 — <2

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

NA = Not Analyzed for this constituent

GWA&SW-Analytical Summary XLS




Well MW-7
Event Date TP Hg TPHd | Benzene | Toluene | Ethylhenzene | 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 <05 530 278 948 52

3 Aug-01f 12,000 5,000 55 25 440 198 718 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 3,200 180 <05 380 160 720 <20
8 Dec-02] 9,600 3,700 110 <05 400 188.9 699 <20
9 Mar-03] 10,000 3,600 210 12 360 143 725 45
10 Jun-03| 9,300 4,200 190 < 10 250 130 570 200

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 2.4 30 431 812 < 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 <0.5 190 203 460 <2.0
g Mar-03| 13,000 3,500 610 12 1,100 958 2,680 <10
10 Jun-03| 7,900 2,200 370 74 620 562 1,559 < 4.0

NA = Not Analyzed for this constituent GWSSW-Analytical Summary. XLS
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Well MW-9
Event | Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Aug-01{ 11,000 170 340 13 720 616 1,689 48
2 Dec-01 9,400 2,700 250 5.1 520 37 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
8 Dec-02| 7,000 3,500 380 9.5 730 147 1,266 <10
7 Mar-03| 4,400 1,400 320 6.9 400 93 820 <20
8 Jun-03| 7,600 1,600 480 10 620 167 1,287 <4.0
Well MW-10
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Aug-01 550 2,100 17 <05 31 44 92 40
2 Dec-01 < 50 81 <0.5 <05 <05 <{.5 — 25
3 Mar-02 < 50 <50| 0.61 <05 <0.5 <05 0.61 6.0
4 Jun-02 < 50 < 50 0.59 <0.5 0.58 <05 1.2 9.0
5 Sep-02 160 120 10 <0.5 6.7 3.6 20 26
2] Dec-02 < 50 < 50 <05 <05 <05 <0.5 — 16
7 Mar-03 110 < 50 11 <0.5 12 1.3 24 15
8 Jun-03 110 < 50 9.6 <05 5.8 <0.5 16 9.0

NA = Not Analyzed for this constituent

GWSESW-Analytical Summary.XLS




Well MW-11
Event | Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
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 <05 < 0.5 0.64 <0.5 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
6 Dec-02| 18,000 4,500 420 <25 1100 912 2,432 <10
7 Mar-03| 7,800 2,600 170 4.7 530 337 1,042 53
8 Jun-03| 14,000 3,800 250 <25 870 693 1,813 <10
NA = Not Analyzed for this constituent GWE&SW-Analylical Summary.XLS




REDWOOD REGIONAL PARK SERVICE YARD, OAKLAND, CALIFORNIA

HISTORICAL SURFACE WATER ANALYTICAL RESULTS

(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 TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Feb-94 50 <50 <0.5 <0.5 <0.5 <05 — NA
2 May-95 < 50 <50 <05 <0.5 <0.5 <05 — NA
3 May-96 < 50 < 50 <05 <0.5 <05 <05 — NA
4 Aug-96 < 50 <50 <05 <0.5 <0.5 <0.5 — NA
5 Dec-96 < 50 < 50 <0.5 <05 <0.5 <0.5 — NA
6 Feb-97 < 50 < 50 <05 <0.5 <0.5 <05 — NA
7 Aug-97 < 50 <50 <05 <05 <05 < 0.5 — NA
8 Dec-97 < 50 < 50 <05 <05 <05 <0.5 — NA
9 Feb-98 < 50 < 50 <05 <05 <05 <0.5 — NA
10 Sep-98 < 50 <50 <0.5 <0.5 <05 <05 — <20
11 Apr-99 < 50 <50 <0.5 <0.5 <05 <0.5 — <20
Sampling at this location discontinued after April 1999 with Alameda County Health Services Agency approval.

NA = Not Analyzed for this constituent

GWESW-Analytical Summary. XLS




Sampling Location SW-2 (Area of Historical Contaminated Groundwater Discharge)
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene { Total Xylenes | Total BTEX MTBE

1 Feh-94 130 < 50 1.9 <05 4.4 3.2 9.5 NA
2 May-95 < 50 < 50 <0.5 <05 <0.5 <0.5 — NA
3 Aug-95 < 50 < 50 <05 <05 <0.5 <05 — NA
4 May-96 < 50 < 50 <0.5 <05 <0.5 <0.5 — NA
5 Aug-96 200 < 50 7.5 <0.5 5.4 <05 13 NA
6 Dec-98 <50 < 50 <05 <05 <{0.5 <05 — NA
7 Feb-97 < 50 < 50 < 0.5 <05 <05 <05 - NA
8 Aug-97 350 130 13 0.89 19 11 44 NA
9 Dec-97 < 50 < 50 <05 <05 <05 <0.5 — NA
10 Feh-98 < 50 < 50 <05 =< 0.5 <05 <05 — NA
11 Sep-98 < 50 <50 <05 <05 <05 <0.5 — <20
12 Apr-99 81 <50 2.0 <05 25 1.3 5.8 2.3

13 Dec-99| 1,300 250 10 1.0 47 27 85 22

14 Sep-00 160 100 21 <05 5.2 1.9 9.2 3.4

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

18 Dec-01 < 50 < 50 <05 <05 <0.5 <05 - <20
19 Mar-02 < 50 < 50 <05 <05 <0.5 <05 - <20
20 Jun-02 < 50 < 50 <05 <05 <05 <05 - <20
21 Sep-02 220 590 10 <05 13 <05 23 <20
22 Dec-02 < 50 < 50 <05 <05 <05 <05 - <20
23 Mar-03 < 50 <50 <05 <05 0.56 <05 0.56 2.8

24 Jun-03 < 50 < 50 <0.5 <05 <0.5 <05 - <20

NA = Not Analyzed for this constituent
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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-95 <50 < 50 <0.5 <05 <0.5 <05 — NA
2 Aug-95 < 50 < 50 <0.5 <05 <05 <0.5 — NA
3 May-96 < 50 74 <05 <05 <0.5 <05 — NA
4 Aug-96 69 < 50 <05 <05 <0.5 <05 — NA
5 Dec-965 < 50 < 50 <0.5 <05 <05 <0.5 — NA
8 Feb-97 < 50 < 50 < 0.5 <05 <0.5 <0.5 — NA
7 Aug-97 <50 < 50 <0.5 <05 <0.5 <0.5 — NA
8 Dec-97 < 50 <50 <0.5 <05 <05 <05 — NA
g Feb-98 < 50 < 50 <0.5 <05 < (0.5 <05 — NA
10 Sep-928 <50 <50 <05 <05 <05 <(0.5 — <2.0
11 Apr-99 < 50 <50 <05 <0.5 <0.5 <05 — <20
12 Dec-89 < 50 <50 <0.5 <05 <0.5 <05 — <20
13 Sep-00 NS NS NS NS NS NS — NS
14 Jan-01 < 50 <50 <05 <0.5 <06 <05 — <20
15 Apr-01 < 50 <50 <0.5 <05 <0.5 <05 -— <20
16 Sep-01 NS NS NS NS NS NS — NS
17 Dec-01 < 50 < 50 <056 <05 <05 <0.5 — < 2.0
18 Mar-02 < 50 < 50 <05 <05 <0.5 <05 — <20
19 Jun-02 < 50 < 50 <05 <05 <0.5 <05 — 2.4
20 Sep-02 NS NS NS NS NS NS — NS
21 Dec-02 < 50 < 50 <0.5 <0.5 <05 <0.5 - <20
22 Mar-03 < 50 < 50 <05 <0.5 <05 < 0.5 - <2.0
23 Jun-03 < 50 < 50 <0.5 <0.5 <05 <0.5 - <20

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

NA = Not Analyzed for this constituent
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