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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 Qakland, 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 (CDFGQG).

OBJECTIVES AND SCOPE OF WORK

This report discusses the following activities conducted/coordinated by Stellar Environmental
Solutions, Inc. (SES) between October 1 and December 31, 2003:

Collecting water levels in site wells to determine shallow groundwater flow direction;

Sampling site wells for contaminant analysis and natural attenuation indicators;

Collecting surface water samples for contaminant analysis;

An exploratory borehole program conducted in late September 2003 to address data gaps for
evaluation of the ORC™ corrective action program and potential further corrective action;

B An evaluation of hydrochemical and groundwater elevation trends; and

B An evaluation of the effectiveness of the ORC™ corrective action to date.

Based on the above evaluation, EBRPD and SES are proposing herein to conduct additional
cotrective action via installation and operation of a bioventing system (discussed in detail in Section

s ?0 of this report).

Previous SES reports (see References and Bibliography section of this report) have provided a full
discussion of prior 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,
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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 (discussed in Section 6.0 of this report). A total of 28
groundwater monitoring events have been conducted on a quarterly basis 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 southwest, 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. 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 A.
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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.

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 1o 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. Figure 3 is a geologic cross-section along the longitudinal axis of
the groundwater contaminant plume, updated with lithologic information obtained in the September
2003 exploratory borehole program.

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 that 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 contaminatior. Local
perched water zones have been observed above the top of the capillary fringe.

Figure 4 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 steep topography immediately upgradient, 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.
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Appendix B contains historical groundwater elevations and a plot of water level elevation trendlines
for petroleum-impacted wells since January 2001. The foliowing general conclusions can be drawn

from the available data:

B Groundwater elevations show a seasonal fluctuation of approximately 2 to 6 feet, with lowest
elevations observed during the end of the dry season and highest elevations at the peak of the

rainy season; and

B Groundwater elevation trends are similar between wells.

We estimate site groundwater velocity to be at least 7 to 10 feet per year using site-specific empirical
data, from the date of UST installation (late 1970s) to the date when contamination was first
observed in Redwood Creek (1993). Actual groundwater velocity could be greater.

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 creek is a gaining stream (i.e., it 1s recharged by
groundwater) in the vicinity of the site, and discharges into Upper San Leandro Reservoir located

approximately 1 mile southeast of the site.

Stellar Environmental Solutions Page 8

uServer ateliarprof PRIDJECTS EBRPD-ERPRD PROJECTS{ mactivesp2003-02-EDRPD Redvoed Vear 2003 Repurty Qd-2007-REPORT-L4- 2003- Tan 15-208.doc.




3.0 DECEMBER 2003 CREEK AND GROUNDWATER
SAMPLING

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

workplan (SES 1998a). Activities included:

B Measuring static water levels and field analyzing pre-purge groundwater samples for
indicators of natural attenuation [dissolved oxygen (DO), ferrous iron, and redox potential] in
all site wells (MW-1 through MW-11);

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

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

Creek sampling and groundwater monitoring/sampling was conducted on December 10, 2003. The
locations of all site monitoring wells and creek water sampling locations are shown on Figure 2.
Well construction information and water level data are summarized in Table 1. Appendix C 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).

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
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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 {12/10/03})
MW-1 18 7t0l7 fe 565.9 562.4
MW-2 36 201035 (5 566.5 542.7
MW-3 42 Ttodl 347 560.9 537.6
MW-4 26 101025 1% 548.1 533.7
MW-5 26 101025 12 547.5 530.9
MW-6 26 101025 14 545.6 531.9
MW-7 24 91024 )5, 547.7 5337
MW-8 23 81023 (& 549.2 535.2
MW-9 26 1026 15 549.4 535.5
MW-10 26 11026 15 5473 533.8
MW-11 26 11t026 (2 547.9 531.7

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

All elevations are feet above USGS mean sea level. Elevations of Wells MW through MW-6 were surveyed by EBRPD relative to USGS
Benchmark No. JHFE49. Wells MW-7 through MW-11 were surveyed by a licensed land surveyor using existing sitealls as datum.

of natural attenuation indicators. The wells to be sampled for contaminant analyses were then
purged (by bailing and/or pumping) of a minimum of three wetted casing volumes. Aquifer stability
parameters (temperature, pH, and electrical conductivity) were measured after each purged casing
volume to ensure that representative formation water would be sampled.

Approximately 90 gallons of well purge water and decontamination rinseate from the current event
were containerized in the onsite plastic tank. Purge water from future events will continue to be
accumulated in the onsite tank until it is full, at which time the water will be transported offsite for

proper disposal.

CREEK SURFACE WATER SAMPLING

Surface water sampling was conducted by SES on December 10, 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 location SW-3
(approximately 500 fect downstream from SW-2) (see Figure 2 for locations). In accordance with a
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previous ACHCSA-approved SES recommendation, upstream sample location SW-1 was not
sampled.

At the time of sampling, water in the creek was relatively low and stagnant (between locations SW-2
and SW-3). Creck water depth was approximately 6 inches to 1 foot. Neither petroleum sheen nor
odor were evident at either location.
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40 CURRENT MONITORING EVENT ANALYTICAL
RESULTS AND REGULATORY CONSIDERATIONS

This section presents the field and laboratory analytical results of the most recent monitoring event,
preceded by a brief summary of regulatory considerations regarding surface water and groundwater
contamination. Table 2 and Figure 5 summarize the contaminant analytical results of the current
monitoring event; Table 3 summarizes natural attenuation indicator results from the current event.
Appendix D contains the certified analytical laboratory report and chain-of-custody record. Section
6.0 contains a detailed discussion of hydrochemical trends, and Appendix A contains a tabular
summary of historical groundwater and surface water analytical results and hydrochemical trend
plots.

REGULATORY CONSIDERATIONS
Groundwater Contamination

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

As stipulated in the ESL document (RWQCB, 2003), the ESLs 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 ESLs include one or more components,
including ceiling value, human toxicity, indoor air impacts, and aquatic life protection. Exceedance
of ESLs suggests that additional investigation and/or remediation is warranted. While drinking water
standards (e.g., Maximum Contaminant Levels [MCLs]) are published for the site
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Table 2
Groundwater and Surface Water Sample
Analytical Results — December 2003
Redwood Regional Park Corporation Yard, Oakland, California

Concentrations in pg/L
Ethyl- Total
Compound TPHg TPHd Benzene Toluene benzene Xylenes MTRBE
Groundwater Samples
MW-2 282 <100 43 1.6 1.3 1.2 9.4
MW-4 <50 <1 <f.3 <03 <0.3 <06 <3.0
MW-7 9,140 1,100 62 45 295 184 89
MW-8 485 100 19 1.3 26 36 <5.0
MW-9 7,080 700 287 31 901 255 <i0
MW-10 162 <100 6.9 <0.3 8.0 <0.6 2.9
MW-11 15,000 1,100 314 60 1,070 802 173
oAt 100 100 1.0 40 30 13 5.0
Redwood Creek Surface Water Samples
SW-2 86 <160 <03 <03 <03 <6 <3.0
SwW-3 60 <100 <03 <0.3 <03 <f.6 <30
gy e water 100 100 1.0 40 30 13 5.0
Notes:

@ RWQCB Environmental Screening Levels (for residential sites where groundwater is a known ot potedtirinking water resource (RWQCB,
2003).

MTBE = Methyltertiary-buty] ether.

TPHg = Total petroleurn hydrocarbons gasoline range (equivalent to total volatile hydrocarbonsgasoline range).
TPHd = Total petroleum hydrocarbons diesel range (equivalent ¢ total extractable hydrocarbons diesel range).
wg/L. = Micrograms per liter, equivalent to parts per billion (ppb).
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Table 3
Groundwater Sample Analytical Results
Natural Attenuation Indicators — December 10, 2003
Redwood Regional Park Corporation Yard, Oakland, California

Nitrogen Dissolved
(as Nitrate) Sulfate Oxygen Ferrous Iron Redox Potential
Sample LD. {mg/L) (mg/L) (mg/L) (mg/L) (milliVolts)
MW-1 NA NA 0.2 0.0 16
Mw-2 NA NA 0.6 0.1 62
MW-3 <0.44 37 1.0 0.0 99
MW-4 1.3 59 13.0 0.0 146
MW-5 NA NA 1.0 0.0 152
MW-6 NA NA 20 06 134
MW-7 <44 2.0 02 3.8 15
MW-§ <44 88 1.5 10 128
MW-9 <.44 71 0.8 0.0 138
MW-10 <0.44 66 9.0 0.0 148
MW-11 <0.44 4.0 1.2 3.2 =23

Motes:

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

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

Surface Water Contamination

As discussed in the RWQCB ESL document, benthic communities at the groundwater/surface water
interface (e.g., at site groundwater discharge location SW-2) are assumed to be exposed to the full
concentration of groundwater contamination prior to dilution/mixing with the surface water). This
was also a fundamental assumption in the instream benthic macroinvertchrate bipassessment 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
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and surface water precludes obtaining an “instantaneous discharge”™ surface water sample that is
wholly representative of groundwater contamination at the discharge location. Therefore, the most
conservative assumption is that surface water contamination at the groundwater/surface water
interface is equivalent to the upgradient groundwater contamination (e.g., site downgradient wells
MW-4, MW-7, and MW-9).

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

significant impacts are likely.

GROUNDWATER AND SURFACE WATER CONTAMINANT FINDINGS

Current event groundwater and surface water data indicate the following:

B Current site groundwater contaminant concentrations exceed their respective groundwater
ESLs (for both cases, where drinking water resource is or is not threatened) for all
contaminants. Methyl fertiary-butyl ether (MTBE) exceeds the “drinking water resource
threatened” criterion in four of the onsite wells. Site groundwater contaminant
concentrations also exceed surface water screening levels for total petroleum hydrocarbons,

gasoline range (TPHg).

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

B The existing well layout adequately constrains the lateral extent of groundwater
contamination. The vertical (lowest) limit of groundwater contamination is very likely the
top of the siltstone bedrock, at a depth of approximately 25 to 28 feet. The saturated interval
extends approximately 12 to 15 feet from top of bedrock upward through the capillary fringe.

W The plume of groundwater contamination above screeming levels appears to be
approximately 120 feet long and approximately 50 feet wide. The zone of greatest
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contamination (greater than 10,000 nug/L TPH) is an approximately 20- to 30-foot-wide by
50-foot-long area extending from just downgradient of MW-8 to the most downgradient well
MW-7.

W 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.

| Gasoline was detected in both of the current event surface water samples; however,
concentrations do not exceed the surface water screening levels.

NATURAL ATTENUATION INDICATORS

Pre-purge groundwater samples from selected wells were collected and analyzed for indicators of
natural biodegradation of the hydrocarbon contamination (a.k.a. “natural attenuation™). Petroleum
hydrocarbons prefer molecular oxygen (i.c., aerobic conditions) to break down the ring structure of
specific constituents. Although biodegradation of hydrocarbons can occur under anaerobic
conditions in the absence of oxygen, hydrocarbon biodegradation is faster under aerobic conditions.
Remediation by natural attenuation has been found to be a viable option for addressing many
hydrocarbon plumes, replacing the need for more aggressive remediation.

The concentration in soil or groundwater above which natural attenuation is unlikely to take place is
still the subject of various research studies. In general, biodegradation of petroleum hydrocarbons in
groundwater has a significant role in creating a stable plume and minimizing groundwater plume
configuration and concentrations over time; however, quickly reducing the size of a plume requires
the removal of all remaining sources. 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 DO, oxidation-reduction potential (ORP), nitrate,
ferrous iron, and sulfate.

Dissolved Oxygen

DO is the most thermodynamically-favored electron acceptor for biodegradation of hydrocarbons.
Active aerobic biodegradation of petroleum hydrocarbon compounds 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 acrobic biodegradation.

Current monitoring event DO concentrations for 9 of the 11 wells were between 0.2 and 2.0 mg/L.
As has historically (since ORC™ injection) been observed, elevated DO concentrations were
observed in MW-4 and MW-10 (9.0 mg/L. and 13.0 mg/L, respectively). The elevated DO
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concentration in these two wells is probably a function of localized DO supersaturation resulting
from the previous ORC™ injection and the fact that hydrocarbon concentrations in these wells,
especially the BTEX (benzene, toluene, ethylbenzene, and total xylenes) components, are relatively
low. The DO concentrations for the remaining nine wells indicate that site groundwater would
generally be considered to be anaerobic since concentrations are below 2.0 mg/L.

Oxidation-Reduction Potential

The ORP 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 and measure the strength of the particular reducing
environment for groundwater. The ORP of groundwater can range widely from -400 millivolts (mV)
to +800 mV. In oxidizing (aerobic) conditions, the ORP of groundwater is typically positive; ina
reducing (anaerobic) conditions, the ORP is typically negative or less positive. Therefore,
groundwater ORP values inside a hydrocarbon plume would typically be less than those measured

outside the plume.

For this monitoring event, ORP values ranged from -23 mV to +152 mV, and showed the expected
general inverse correlation with hydrocarbon concentrations. These ORP values are also consistent
with the DO concentrations, which indicated that most site groundwater is anaerobic. At these ORP
values, the reducing environment would theoretically be between manganese-reducing and iron-
reducing. The two wells with the lowest ORP values (MW-7 and MW-11) were the wells with the
highest hydrocarbon concentrations.

Nitrate, Ferrous Iren, and Sulfate

A comparison of nitrate, ferrous iron, and sulfate concentrations to hydrocarbon concentrations can
be used as indicative of anaerobic biodegradation and the strength of the reducing environment.
More specifically, anaerobic degradation of hydrocarbon compounds is indicated when, compared to
background or uncontaminated groundwater, nitrate concentrations are relatively low (or non-detect),
ferrous iron is detected, and sulfate concentrations are relatively low. A more strongly-reducing
environment has the potential to degrade a wider variety of contaminants and at faster rates.

In the current site monitoring event, for the three wells within the 1,000 pg/L TPHg contour (MW-7,
MW-9, and MW-11), nitrate concentrations were low (or non-detect), and ferrous iron was detected
in two of the wells (MW-7 and MW-11). A third well, MW-8, also had detected ferrous iron; this
well has historically had TPHg concentrations above 1,000 pg/L as well. Sulfate concentrations
were also significantly lower in the two wells with recent greatest contamination (MW-7 and
MW-11).
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Natural Attenuation Conclusions

These results indicate that the most-contaminated portions of site groundwater (central portion of the
plume) are in a very strongly-reducing (i.e. sulfate-reducing) anaerobic environment, while lesser-
contaminated groundwater (plume fringes) is probably in a nitrate-reducing environment and also
anaerobic. Recent DO and ORP data are generally consistent with the nitrate, ferrous iron, and
sulfate data. The low DO concentrations are most likely currently limiting a more efficient aerobic
biodegradation process; however, anaerobic biodegradation can also break down a significant mass
of hydrocarbons over time. As discussed in Sections 6.0 and 7.0, these conditions will almost
certainly persist for a period of at least several years, unless additional corrective action is taken to
reduce residual contamination in the unsaturated zone (i.e., by supplementing the system with
oxygen).

QUALITY CONTROL SAMPLE ANALYTICAL RESULTS

Laboratory QC samples (¢.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 D).
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5.0 ADDITIONAL SITE CHARACTERIZATION ACTIVITIES

This section summarizes site investigation activities conducted by SES at the subject property on
September 25 and 26, 2003. Figure 6 shows exploratory borehole locations. Appendix E contains
photodocumentation of our work activities.

The primary objectives of the additional site characterization program included:

B Evaluating the magnitude and extent of soil contamination in the unsaturated zone in areas
overlying the groundwater contaminant plume, which is considered a likely source of

ongoing contaminant contribution to groundwater;

W FEvaluating groundwater contamination along the northern (crossgradient) edge of the

groundwater contaminant plume; and

B Evaluating lithologic conditions, especially potential permeability differences and the
thickness of the unsaturated zone, that might be influencing the effectiveness of the ORC™
injection as a corrective action for this site.

BOREHOLE LOCATION AND SAMPLING RATIONALE

The following discusses the borehole locations, as well as the technical rationale for their locations

and sampling depths.

Borehole locations were selected to meet the aforementioned technical objectives. Boreholes BH-16
and BH-20 were located on the northern (crossgradient) edge of the contaminant plume, to provide
additional data on contaminant extent and magnitude in that area. Because recent groundwater
contaminant data are not available in these areas, “grab” groundwater samples were collected from
these two boreholes. Boreholes BH-17, BH-18, and BH-19 wete located in the roadway, upgradient
of MW-8, to evaluate contaminant magnitude in that area. Boreholes BH-17 and BH-18 were drilled
at an angle (20 degrees off vertical) because vertical drilling along the steep embankment was not
possible and the objective was to evaluate conditions as far upgradient (east) as possible. Actual
vertical depth in these samples was converted from core length by the formula:

Depth = (core length) * cosine(20 degrees) = (0.93) * (core length)
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All references to BH-17 and BH-18 depths in this report are true depth; these borehole geologic logs
(Appendix F) show core length.

Boreholes BH-21, BH-22, and BH-23 were located along the inferred centerline of the groundwater
contaminant plume, to provide additional data on potential unsaturated zone soil contamination
above the plume.

Two soil samples from each borehole were retained and submitted for laboratory analysis. The
sampling depths (all within the unsaturated zone) were selected as follows. The upper soil sample
was collected from the depth just above where field evidence (PID readings, visual observation
and/or odor) indicated contamination; these samples were used to estimate the upper limit of
unsaturated zone soil contamination. The lower soil sample was collected from the depth indicated
by field evidence to have the maximum contamination; these samples will be used to estimate the
mass of unsaturated zone soil contamination.

DRILLING METHODS AND PROTOCOLS

Exploratory borehole drilling and sampling was conducted on September 25 and 26, 2003 by EnProb
Environmental Probing (C-57 License No. 777007) under direct supervision of a SES California
Registered Geologist. Prior to drilling, Underground Service Alert (USA) was contacted with regard
to potential underground utilities, and a drilling permit was obtained from Alameda County Public
Works Agency (copy of permit included in Appendix E).

The boreholes were drilled with a truck-mounted GeoProbe™ rig that advances approximately
2-inch-diameter steel outer drive casing and interior steel sample casing lined with acetate sampling
sleeves. Continuous soil cores were collected for geologic logging and for field analytical screening.
Borehole geologic logging was conducted using the visual method of the Unified Soils Classification
System (USCS). To aid in evaluating the extent of soil contamination, soil samples were field-
screened with a photoionization detector (PID). Soil was placed in glass jars with Teflon lids with
Tygon tubing installed through a drilled airtight hole. The soil was allowed to volatilize for
approximately 30 seconds and a PID reading was collected. A summary of PID readings is shown in
Table 4.

Soil samples retained for laboratory analysis were cut into approximately 6-inch lengths (contained
within the acetate sleeve), sealed at the ends with Teflon tape and non-reactive plastic caps, labeled,
and chilled for transport to the analytical laboratory.

One “grab” groundwater sample was collected from each of boreholes BH-16 and BH-20 by

installing temporary PVC slotted casing and withdrawing water with either a new disposable plastic
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Table 4
l September 2003 Borehole Soil PID Readings
Redwood Regional Park, Oakland, California
l Sample Depth
(feet below
grade) BH-16 BH-17* | BH-18% BH-19 BH-20 BH-21 BH-22 BH-23
' 4’ <25 <25 <23 <23 27 <23 <23 <25
5 <25 <25 <25 <25 <25 <25 <25 <25
l & <25 <25 <23 <23 <23 <25 <25 <25
7 <25 <25 <25 <25 <25 <25 <25 <25
. g <25 <25 <25 <25 <25 <23 <25 <25
9 <25 66 <25 <25 <25 <25 <23 <25
10’ <25 214 78 128 <23 <25 <25 <25
' 1 <25 390 307 268 <25 <25 <25 <25
i2’ 30 264 190 206 86 <23 <25 <23
l 13 NM <25 187 116 333 <25 92 254
14 28 <25 240 230 61 <25 68 273
. 15° 45 63 <25 295 311 73 224 280
16° <23 78 25 58 160 564 41 281
17 <25 <25 <25 74 76 Topof | Topof 12
wet sample | wet sample
18 <25 <25 <25 62 Top of — — Top of
wet sample wet sample
. 19 44 <23 <25 <25 — — — —-
20 <25 <25 Top of <25 — — — —
l wet sample
' 2r <25 NM — 36 — — — -
22 3i <25 — <25 — — — —
' 23’ <25 Top of — <25 — — — —
wet sample
' 24’ <23 — — <23 — — — —
95 <75 - - Top of - . o .
wet sample
' Notes:
@ Borehole drilled at approximately 20 degree angle off vertical. “Depths” in table are true depth and were conedrfrom borehole core length,
PID = Phatoionization detector (calibrated for volatiizange hydrocarbons).
' ppmv = parts per million by volume air.
WM = Not measured.
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bailer or with tubing connected to a peristaltic pump. Those samples were collected in containers
appropriate to the individual analyses, and were managed in the same manner described above for
the soil samples. Groundwater recharge into BH-16 was extremely slow, such that the VOAs were
collected on the afternoon of September 25, 2003, and the 1-liter glass jar (for diesel analysis) was
collected the following morning.

Following completion of drilling and sampling activities, the boreholes were tremie-grouted to
surface with a slurry of neat Portland cement and potable water.

Exploratory borehole soil cuttings were containerized in six labeled, plastic 5-gallon buckets. This
waste will continue to be stored onsite until it is known that no further investigation-derived waste
will be generated, at which time it will be disposed of at an appropriately permitted facility.

ANALYTICAL RESULTS AND DISCUSSION OF FINDINGS
Laboratory Analyses Performed

The laboratory analyses performed were based on the long site history and identified chemicals of
concern. Appendix D contains the certified analytical laboratory reports and chain-of-custody
records. All current investigation soil and groundwater samples were analyzed by Associated
Laboratories (Orange, California), which maintains current ELAP certifications for all the analytical

" methods utilized in this investigation.

Soil and groundwater samples collected were analyzed for the following site chemicals of concern:
Total volatile hydrocarbons, gasoline range (TVHg), by modified EPA Method 8015;
BTEX, by EPA Method 8020;

MTBE, by EPA Method 8020; and

Total extractable hydrocarbons, diesel range (TEHd), by modified EPA method 8015.
Table 5 summarizes the borehole analytical results. Figure 6 shows soil analytical results.

Soil Analytical Results

Gasoline concentrations in the samples collected from the depths inferred to represent maximum
unsaturated zone contamination ranged from non-detect to 821 mg/kg. Two of the boreholes had
concentrations of approximately 800 mg/kg (BH-20 and BH-21), and three boreholes had
concentrations between 170 and 414 mg/kg.
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Table 5

September 2003 Borehole Soil and Groundwater Analytical Results

Redwood Regional Park, Oakland, California

® Borehole drilled at 20° angle {off vertial). Depth reference in sail sample 1D is actually core length, and actual vertical depth is approximately 0.93 x core length.

® RPWQCB Environmental Screening Levels (for residential sites where groundwater is a known or potential drinking water reseaf® WQCB, 2003),

TEM = Total extractable hydrocarbons (diesefthrough motor oil ranges). TVHg = Total volatile hydrocarbons gasoline range. TPH = Total petroleum hydrocarbons = TVHg + TEHd. NLP = No level

published.
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Sample Depth Total
Sample LD. Bate Sampled (feet) TVHg TEHd Benzene Toluene Ethylbenzene Xylenes MTBE
Soil Analytical Results (mg/lg)
BH-16-11.5° 9/25/03 11.5 35 35 0.01 .22 0.19 0.98 <0.035
BH-16-19 9/25/03 19 5.2 49 <f.005 0.04 0.08 0.08 <0.035
BH-17-10" ™ 9/25/03 9.5 236 66 <f).125 0.73 37 7.7 <f.875
BH-17-13° @ 5/25/03 12 33 8.5 0.04 0.28 0.52 0.78 <0.175
BH-18-8' @ 9/25/03 7.5" <3.0 2.0 <0.005 <0.0035 <{.005 <0.01% <{).035
BH-18-12'® 9/25/03 i <3.0 4.0 <0.005 <f).005 0.019 0.063 <{0.035
BH-19-10° 9/25/03 1 20 55 <0.005 <{).005 043 20 <(.035%
BH-19-15° 9/25/03 15 170 6.0 0.13 <{.005 2.2 32 0.15
BH-20-11" 9/25/03 1 <30 1.5 <{.005 <005 <0).005 <0013 <0035
BH-20-13 9/25/03 13 792 77 <5 <(.5 83 26 <35
BH-21-14° 926/03 4 <3.0 4.0 <.005 <005 <(.0035 <0.M35 <0.035
BH-21-15.5" 9/26/03 15.5 821 7L 0.4% <0125 5.6 14 <0.875
BH-22-12 9/26/03 12 <3.0 2.3 <0.005 <0.005 <{.005 <0.05 <0.035
BH-22-15" 9/26/03 15 17 13 0.07 <Q.025 0.98 L5 <1753
BH-23-12 Q/26/03 12’ <3.0 2.0 <0.005 <f).005 <0.005 <0015 <{.035
BH-23-15.5" 9/26/03 15.5 414 54 <f.25 34 28 20 <].75
Soil ESLs® 100 100 0.0045 2.6 25 1.0 0.028
Groundwater Analytical Results ag/L)

BH-16-GW 9/25/03 - 9,990 600 267 7.9 780 4385 142
BH-20-GW 9/26/03 -- 956 400 2.3 1.7 80 38 7.9
Groundwater ESLs® 100 100 1.0 a0 30 13 5.0
Notes:
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Diesel concentrations in the samples collected from the depths inferred to represent maximum

unsaturated zone contamination ranged from non-detect to 77 mg/kg.

Aromatic hydrocarbons (BTEX) were detected sporadically, and were generally associated with
samples with elevated TVHg concentrations. Maximum concentrations included 0.49 mg/kg

(benzene); 3.4 mg/kg (toluene); 8.3 mg/kg (ethylbenzene); and 26 mg/kg (total xylenes).

The fuel oxygenate MTBE was detected in only borehole soil sample (BH-19-15"), although method
reporting limits for some of the samples was elevated due to elevated TPH concentrations.

Groundwater Analytical Results

Elevated concentrations of all site contaminants were detected in the BH-16 groundwater sample,
north of MW-8 and near the source area. The detected concentrations approximate the site
maximum concentrations observed in well samples in September and December 2003.

All contaminant concentrations for the BH-20 groundwater sample were approximately 1 order of
magnitude lower than those observed in BH-16, and the concentrations are consistent with its

location on lateral edge of the contaminant plume.
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6.0 HYDROCHEMICAL TREND EVALUATION

This section evaluates the observed hydrochemical trends with regard to plume stability and
migration of the center of contaminant mass toward Redwood Creek. Site groundwater monitoring
has included the following number of consecutive groundwater monitoring events: 10 events in
wells MW-9 through MW-12; 12 events in MW-7 and MW-8; 13 events in MW-5; and 21 events in
MW-1 through MW-4. Appendix A contains a tabular summary of historical groundwater analytical
results, as well as figures showing the historical extent of the contaminant plume relative to the
ORC™ jnjection footprints. Section 7.0 includes a detailed discussion of the effectiveness of the

ORC™ gorrective action.

HYDROCHEMICAL TRENDS

Contaminant concentrations in an individual well can fluctuate over time for one or more reasons—
contaminant migration; seasonal effects due to fluctuating groundwater levels (i.e., desorption from
the unsaturated zone and/or dilution of saturated zone contamination); and/or natural attenuation
(plus enhancement by ORC™ injection). These hydrochemical trends can result in changes in the
lateral extent and magnitude of a dissolved contaminant plume.

Quarter to quarter comparisons can be unduly influenced by seasonal effects that mask longer trends.
Therefore, it is useful to compare same-season data over time to determine if concentrations are
increasing, decreasing, or remaining stable. Our evaluation of hydrochemical trends focuses on
gasoline and diesel, which, combined, represent the majority of contaminant mass. To more closely
evaluate plume stability differences, the following discussion focuses on four separate portions of the
plume relative to the long axis (along the hydraulic gradient): “upgradient” (trailing edge of plume);
“mid-plume”; “downgradient”; and “plume fringe.”

Important components of plume stability include: degree of contaminant fluctuations in individual
wells over time; changes in the lateral extent of the plume; and changes in the location of the center
of contaminant mass within the plume. Historical gasoline isoconcentration contour maps in
Appendix A are presented to show temporal changes in plume lateral extent and center of

contaminant mass, which are discussed below.
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In general, the contaminant plume has disconnected from the source such that recent historical
downgradient concentrations are higher than upgradient (near the source) concentrations. To
evaluate plume stability with regard to changes in the center of contaminant mass, we evaluated total
petroleum hydrocarbons (TPHg and TPHd combined) concentrations in individual wells over time.
The data show no obvious correlation between maximum TPH concentrations and well location,
suggesting high plume instability. Since January 2001, maximum TPH concentrations have been
variously detected in upgradient, mid-plume, and downgradient wells. These variations are likely
due in large part to differing contaminant mass in unsaturated zone soils at particular locations,
resulting in variable amounts of desorbed mass to the plume during high water conditions.

Upgradient Plume Trends

Well MW-2, installed in the area of the former UFSTs, has historically shown relatively low
(sometimes not detected) contaminant levels. Well MW-8, located approximately 60 feet
downgradient of MW-2, has historically shown much higher concentrations. These data suggest that
the plume has become disconnected from the former source area near MW-2, and that the center of
contaminant mass has moved downgradient, with significant contaminant mass entrained in the soil
that continues to “feed” the dissolved concentration represented by MW-8 (the first well
downgradient of MW-2 along the inferred centerline of the plume). '

Figure 7 shows hydrochemical trends for gasoline and diesel for MW-8. Both gasoline and diesel
concentrations have fluctuated widely. A strong seasonal effect is apparent, with annual maximum
concentrations generally occurring in late winter/early spring, and annual minimum concentrations
generally occurring in the fall. Neither contaminant has shown an overall reducing concentration
trend (i.e., annual maxima and minima are approximately the same over the previous 3 years). In the
previous three March/April events, MW-8 has shown site-wide maxima (or near maxima) in TPH

concentrations.

Mid-Plume Trends

Well MW-11 represents the high concentration centerline of the plume, approximately mid-way
between upgradient well MW-8 and downgradient well MW-7. Figure 8 shows hydrochemical
trends for gasoline and diesel for this well. Gasoline concentrations showed a large reduction in
2001, followed by an equally large increase by late 2002. Since that time, concentrations have
fluctuated widely, with a strong seasonal effect. Overall, gasoline concentrations in this well are not
showing areducing trend. Diesel concentrations in this well have shown a similar trend to gasoline,
except that a downward trend over the last year may be occurring. Maximum or near maximum site-
wide TPH concentrations have been detected in 6 of the last 10 monitoring events.
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Figure 7: Gasoline and Diesel Hydrochemical Trends: Well MW-8

Redwood Regional Park Service Yard, Oakland, California
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Figure 8: Gasoline and Diesel Hydrochemical Trends: Well MW-11
Redwood Regional Park Service Yard, Oakland, California
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Downgradient Plume Trends

Well MW-7 represents the high concentration centerline of the plume at the downgradient area
approximately 20 feet from Redwood Creek. Figure 9 shows hydrochemical trends for gasoline and
diesel for this well. Beginning in January 2002, both gasoline and diesel concentrations have been
relatively stable, with no obvious seasonal effects. A large reduction in diesel was observed in the
most recent event, which does not fit the generally stable trendline. Maximum or near maximum
site-wide TPH concentrations have been detected in 5 of the last 12 monitoring events.

Plume Fringe Trends

Well MW-4 is located on the notthern edge of the plume, just upgradient of Redwood Creek.
Figure 10 shows hydrochemical trends for gasoline and diesel for this well. Concentrations of both
gasoline and diesel showed a sharp reduction beginning in April 2001; since early 2002, neither
contaminant has been detected. This well (as well as MW-10, located on the southern edge of the
plume at mid-plume distance) shows the positive effect of ORC™ injection in areas with low to
moderate contamination, on the lateral edge of the plume, where natural attenuation is not
overwhelmed by continued contaminant input (discussed in more detail in Section 7.0 of this report).

Dissolved Oxygen Trends

DO concentrations in petroleum-impacted wells are expected to increase following the ORC™
injection, then decrease within 6 to 9 months (the expected active life in the product following
injection). A substantial increase in DO was observed following the September 2001 ORC™
injection (first phase) in all impacted wells, with the exception of MW-9 and MW-11. DO
concentrations then showed the expected decrease, with the exception of MW-4 and MW-10 which
remained elevated. Following the July 2002 injection event (second phase), DO concentrations
generally showed the same trend, increasing for a period of 2 to 12 months, then decreasing. DO
concentrations have remained elevated in MW-4 and MW-10, possibly due to localized
supersaturation of oxygen resulting from the ORC™ injection. The data suggest that the injection
program has measurably increased DO concentrations within the contaminant plume, or at least has
maintained DO concentrations at pre-ORC™ injection levels.

As of the most recent groundwater monitoring event, approximately 18 months (6 monitoring events)
has passed since the second phase of ORC™ injection. This is beyond the useful life of injected
ORC™ (generally 6 to 9 months). Despite continued elevated DO in low dissolved-phase
concentrations in fringe wells MW-4 and MW-10, we infer that the previously-injected ORC™sno
longer substantially contributing to contamination reduction.
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l Figure 9: Gasoline and Diesel Hydrochemical Trends: Well MW-7
Redwood Regional Park Service Yard, Oakland, California
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Figure 10: Gasoline and Diesel Hydrochemical Trends: Well MW-4
Redwood Regional Park Service Yard, Oakland, California
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7.0 EVALUATION OF ORC™ CORRECTIVE ACTION
EFFECTIVENESS

This section evaluates the effectiveness of the QORC™ injection corrective action to date, and
whether it is technically appropriate as a continued remedy. A detailed discussion of the ORC™
injection program was provided in previous reports, and is summarized below.

Two ORC™ injection events have been conducted at the site: 1) September 2001 (3,000 pounds
ORC™ in 44 boreholes); and 2) July 2002 (1,000 pounds ORC™ in 30 boreholes). The ORC™
remedy is designed primarily to address dissolved-phase contamination; only minor effectiveness is
expected in the unsaturated zone due. Both injections focused on the area of elevated petroleum
contamination in groundwater, with the second injection occurring over a smaller footprint, based on
observed reductions in the footprint of the contaminant plume following the initial injection. More
ORC™ product was loaded into and around the centerline of the plume (as represented by wells
MW-8, MW-11, and MW-7) than along the plume margins. Figure 11 shows the footprints of the
two ORC™ injection phases.

As discussed in Section 6.0, the ORC™ jnjections were reasonably effective in increasing dissolved
oxygen (DO) concentrations. In general, DO concentrations increased more and/or stayed elevated
longer in wells along the plume fringe (MW-4 and MW-10) than in wells along the plume centerline
(MW-7, MW-8, and MW-11).

With the exception of wells MW-4 and MW-10 on the plume fringes, no significant permanent
reduction in contaminant concentrations in plume centerline wells can be directly attributed to the
ORC™ injections. These wells either showed an initial decrease in contaminant concentrations
followed by a rebound, or were only marginally improved from the onset of injection.

The available data suggest the following regarding the effectiveness of the ORC™ injection:

B The recent borehole program identified a large mass of contamination in the unsaturated zone
overlying the contaminant plume, and in the upgradient area near the former UFSTs that is
inaccessible to ORC™ injection. Seasonal desorption of contamination in these areas occurs
during high-water periods, acting as a long-term source of dissolved contamination.
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B The capillary fringe at the site is seasonally-variable, with low water conditions (i.., thinner
dissolved-phase plume) present throughout much of the year, limiting the time and area
available for ORC™ to work on the plume.

B The low-permeability soils result in a low radius of influence around injection boreholes,
therefore requiring a high borchole density to achieve desired effects.

B Partial and temporary reductions in contaminant concentrations indicate that site conditions
support aerobic biodegradation, but are limited by oxygen concentrations primarily in the
unsaturated zone.

B Permanent reductions in dissolved-phase contamination have not been achieved due to

continued contaminant input.

B Continued injection of ORC™ will likely yield similar results, essentially providing short-
term reductions in groundwater contamination, while not reducing the primary source of
residual contamination (unsaturated zone sorbed contamination). Should that contamination
be reduced/eliminated, it may be appropriate to conduct a final ORC™ injection to “polish”
residual dissolved-phase contamination to acceptable levels.
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8.0 PROPOSED BIOVENTING REMEDY

The available data indicate that the ORC™ corrective action was only partially effective in reducing
the lateral extent and magnitude of the groundwater contaminant plume because residual unsaturated
zone soil contamination will continue to act as a long-term source of contaminant input to the
system. Reduction/elimination of that secondary source will be necessary to prevent future discharge
of contaminated groundwater to Redwood Creek. As discussed in Section 7.0, ORC™ injection as a
corrective action is limited by site-specific conditions, and will be useful only as a late-stage “polish”

remedy.

EBRPD is proposing to install and operate a soil bioventing system to address the residual
unsaturated zone soil contamination, to be potentially augmented with an ORC™ injection phase
once the majority of soil contamination has been removed. The design, specifications, and
operation/maintenance of the system will be detailed in a technical workplan to be submitted to
ACHCSA and RWQCB for comment/approval. The installation, startup, operation & maintenance,
and findings of the bioventing system will be discussed in upcoming technical reports.

Bioventing is a proven technology for addressing unsaturated zone contamination in both low- and
high-permeability soils. In brief, the technology provides supplemental oxygento the contaminated
zone, which is necessary for enhancing contaminant biodegradation by naturally-occurring
microorganisms. The proposed system will consist of five air-injection vent wells (VWs), within the
area of elevated unsaturated zone soil contamination and the groundwater plume. The wells will be
connected by a network of underground plastic piping to one or two air low-flow blowers to be
located in the service yard. Approximately three vapor monitoring points (VMPs) will be installed
within the contaminated area to allow for monitoring contaminant vapor concentrations and
evaluating the effectiveness of the VWs in aerating the subsurface. Following installation and
startup, both the VWs and the VMPs will be used to conduct respiration tests to estimate
contaminant mass removal rates. Given site conditions, we estimate that the bioventing system will
be required to operate for 2 to 3 years to reduce unsaturated zone soil contamination levels such that
the soil will not be a long-term source of groundwater contamination.

The advantages of the bioventing strategy include:
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B It is a proven technology with good regulatory acceptance, low uncertainty, and safe and
straightforward system engineering and installation;

B The proposed network of injection wells will exert a sufficient radius of influence in low-
permeability soils (including the upgradient area not accessible to ORC™ injection), and can
operate under both high and low groundwater conditions, although its effectiveness is
proportional to the thickness of the unsaturated zone;

B The technology is proven effective under the site’s conditions that have been shown to

support aerobic biodegradation;

B It will address the primary source of residual soil contamination (unsaturated zone), and can
be combined with other technologies to directly address dissolved-phase contamination, as

warranted;

B The system is automated, will work continuously, and has long-term “permanence,” making
it cost-effective relative to short-term remedies such as ORC™ injection;

B Installation and operation of the system will not interfere with ongoing groundwater

monitoring;
B Contaminant mass removal can be directly determined by onsite testing; and

The completed system will be underground, maintaining the aesthetic quality of the park
setting and eliminating the risk of system disturbance.
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9.0

SUMMARY CONCLUSIONS AND PROPOSED ACTIONS

SUMMARY AND CONCLUSIONS

Groundwater sampling has been conducted on an approximately quarterly basis since
November 1994 (28 events in the initial site wells). A total of 11 site wells are available for
monitoring; 7 of the available wells are currently monitored for contamination.

Site contaminants of concern include gasoline, diesel, BTEX, and MTBE. Current
groundwater concentrations exceed applicable regulatory agency screening levels for all

constituents except toluene.

The primary environmental risk is discharge of contaminated groundwater to the adjacent
Redwood Creek. A stream bioassessment concluded that there were no direct impacts to the
surface water benthic community; however, groundwater contamination is sporadically
detected in surface water samples, and there is historical visual evidence of plume discharge
at the creek/groundwater interface. To date, surface water samples have not exceeded

surface water ESL criteria.

The existing well layout adequately constrains the lateral extent of groundwater
contamination, and the vertical limit is very likely the top of the near-surface (25 to 28 feet)
siltstone bedrock. The saturated interval extends approximately 12 to 15 feet from top of
bedrock through the capillary fringe. Groundwater elevations fluctuate seasonally, creating a
capillary fringe that varies seasonally in thickness.

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 plume of groundwater contamination above screening levels appears
to be approximately 120 feet long and approximately 50 feet wide. The zone of greatest
contamination (greater than 10,000 ug/L TPH) is an approximately 20- to 30-foot-wide by
50-foot-long area extending from just downgradient of MW-8 to the most downgradient well
MW-7.

The contaminant plume is neither stable nor reducing, as groundwater contaminant
concentrations fluctuate seasonally, and the center of mass of the contaminant plume
(represented by maximum concentrations) has swung between two separate wells in recent

history.
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‘B A two-phase ORC™ injection corrective action program was been implemented at the site.
In September 2001, approximately 3,000 pounds of ORC™ was injected into 44 borcholes
over a 4,400-square foot area of the maximum groundwater contamination. In June 2002,
approximately 1,000 pounds of ORC™ was injected in 30 boreholes overa smaller area that
showed residual high contaminant concentrations following the initial injection phase. The
ORC™ was injected over the full saturated interval (including the capillary fringe). The
findings indicate that the corrective action was partially effective in reducing the lateral
extent of the groundwater contaminant plume; however, initial contaminant reductions were
followed by rebounds to pre-injection concentrations. The data suggest that site conditions
support aerobic biodegradation when not limited by oxygen concentrations, notably on the
plume margins and upgradient former source area but not along the centerline of the

contaminant plume.

B A September 2003 exploratory borehole program confirmed that sorbed-phase contamination
in the seasonally-unsaturated zone is a primary source of long-term contaminant contribution
to the groundwater plume. Reduction/removal of this contamination will be necessary to
eliminate continued discharge of contaminated groundwater to Redwood Creek, and
ultimately obtain site closure.

Continued injection of ORC™ will not be effective in addressing the primary source of
residual contamination, but might be useful as a late-stage “polish” technique to address
residual dissolved-phase contamination following removal of the unsaturated zone soil

contamination.

B Soil bioventing is a proven technology for contaminant mass removal in the unsaturated
zone, under conditions similar to the site, and appears to be the most appropriate corrective
action strategy giving consideration to technical, cost, safety, and aesthetic issues. A 2-to
3-year program of bioventing will likely reduce unsaturated zone contamination such that it
will no longer be a long-term source of contamination to groundwater.

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.

® Submit a technical workplan to ACHCSA and RWQCB detailing the proposed bioventing
system installation and operation, obtain regulatory agency concurrence, and implement the

corrective action.
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M Continue to evaluate analytical results (and bioventing contaminant removal data) in the
context of hydrochemical trends, impacts of groundwater contamination on Redwood Creek,

and the effectiveness of the corrective action.
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10.0 LIMITATIONS

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

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

The findings of this report are valid as of the present. Site conditions may change with the passage
of time, natural processes, or human intervention, which can invalidate the findings and conclusions
presented in this report. As such, this report should be considered a reflection of the current site

conditions as based on the investigation and remediation completed.
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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 TPHgy TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Nov-94 66 < 50 3.4 <0.5 <05 0.9 4.3 NA
2 Feh-95 89 < 50 18 2.4 1.7 7.5 29.6 NA
3 May-85 < 50 < 50 3.9 <0.5 1.6 2.5 8 NA
4 Aug-95 < &80 < 50 5.7 <05 <05 <05 5.7 NA
5 May-96 < 50 < 50 <0.5 <05 <0.5 <05 — NA
6 Aug-96 < 50 < 50 <05 <0.5 <05 <(.5 — NA
7 Dec-96 < 50 < 50 6.3 <0.5 1.6 <05 7.9 NA
8 Feb-97 <50 <50 0.69 <0.5 0.55 <05 1.2 NA
9 May-97 67 < 50 8.9 <05 5.1 < 1.0 14 NA
10 Aug-97 < 50 < 50 4.5 <{0.5 1.1 <05 5.6 NA
11 Dec-97 61 < 50 21 <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 <05 <05 <0.5 - 7

14 Apr-99 82 710 4.2 <05 3.4 4 12 7.5

15 Dec-99 57 < 50 20 0.6 59 <Q.5 27 4.5

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

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

18 Apr-01 110 < 50 10 <05 11 6.4 27 10

19 Aug-01 260 120 30 6.7 1.6 6.4 45 27

20 Dec-01 74 69 14 0.8 3.7 35 22 6.6




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 <05 <05 <05 — 7.7
23 Sep-02 98 < 50 5.0 < 0.5 <0.5 <05 — 13
24 Dec-02 < 50 < 50 4.3 <05 <0.5 <08 —_ <20
25 Mar-03 130 82 39 <05 20 4.1 63 16
26 Jun-03 < 50 < 50 1.9 <0.5 <05 <05 1.9 B.7
27 Sep-03 120 < 50 8.6 0.51 0.53 <05 9.6 23.0
28 Dec-03 282 <100 4.3 1.6 1.3 1.2 8.4 9.4

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 5% < 0.5 <0.5 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-97] 1,900 150 8.6 3.5 78 53 143 NA
11 Dec-97 1,000 84 4.6 2.7 61 54 123 NA
12 Feb-98] 5,300 340 110 24 320 402 856 NA
13 Sep-93] 1,800 < 50 8.9 <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 14 459 <20
16 Sep-00 570 380 <0.5 <05 16 4.1 20.1 24
17 Jan-01] 1,600 650 4.2 0.89 46 13.8 65 8.4
18 Apr-01 1,700 1,100 4.5 2.8 48 10.7 66.0 5.0




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 <20
20 Dec-01 <50 110 <0.5 <05 <05 1.2 1.2 <20
21 Mar-02 < 50 < 50 <0.5 <05 <0.5 <0.5 <0.5 <20
22 Jun-02 < 50 = 50 <05 <0.5 <0.5 <05 <0.5 <20
23 Sep-02 < 50 < 50 <0.5 <(0.5 <0.5 <05 <05 <20
24 Dec-02 < 50 < 50 <0.5 <0.5 <05 <0.5 <05 <20
25 Mar-03 < 50 < 50 <05 < 0.5 <0.5 <05 <0.5 <20
26 Jun-03 < 50 < 50 <0.5 <0.5 <05 <05 <05 <20
27 Sep-03 < 50 < 50 <0.5 <0.5 <05 <05 <05 <20
28 Dec-03 <50 <100 <0.3 <0.3 <f}3 <0.6 <05 <50

Well MW-5

Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Nov-94 50 < 850 <0.5 <0.5 <05 <05 — NA
2 Feb-95 70 < 50 0.6 <0.5 <05 <f.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 <0.5 <0.5 <0.5 <05 — NA
8 Aug-96 80 < 50 <0.5 <0.5 <0.5 <0.5 — NA
7 Dec-96 < 50 < 50 <05 <05 <0.5 <05 — NA
B Feb-97 < 50 <50 <(.5 <05 <0.5 <0.5 — NA
9 May-97 < 50 <50 <0.5 <5 <0.5 <0.5 — NA
10 Aug-97 <50 <50 <0.5 <05 <0.5 <05 — NA
11 Dec-97 <50 <50 <0.5 <05 <0.5 <05 — NA
12 Feb-28 <50 <50 <05 <056 <0.5 <0.5 — NA
13 Sep-98 <50 <50 <05 <05 <0.5 <0.5 — <2

Groundwater monitoring in this well discontinued with Alameda County Hezlth Care Services Agency approval
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Well MW-7
Event Date TPHg TPHd | Benzene | Tcluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE

1 Jan-01] 13,000 3,100 85 4 500 289 888 95

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

3 Aug-01] 12,000 5,000 55 25 440 198 718 19

4 Dec-01] 9,100 4,600 89 <25 460 228 777 <10

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

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

7 Sep-02| 9,600 3,900 180 <0.5 380 160 720 <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
11 Sep-03; 10,000 3,300 150 11 300 136 597 <20
12 Dec-03| 9,140 1,100 62 45 295 184 586 89

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

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

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

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

4 Dec-01| 3,500 950 69 24 310 431 812 <4,0
5 Mar-02 14,000 3,800 650 17 1,200 1,510 3,377 240

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

7 Sep-02{ 1,000 420 22 <05 64 50 136 <20
8 Dec-02| 3,300 290 67 <05 190 203 460 <20
9 Mar-03[ 13,000 3,500 610 12 1,160 958 2,680 < 10
10 Jun-03| 7,900 2,200 370 7.4 620 562 1,559 <4.0
11 Sep-03| 3,600 400 120 3.3 300 221 644 <20
12 Dec-03 485 100 19 1.5 26 36 83 < 5.0
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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 §16 1,689 48
2 Dec-01] 9,400 2,700 250 5.1 520 317 1,092 <10
3 Mar-02] 1,700 300 53 4.2 120 67 244 20
4 Jun-02| 11,000 2,500 200 16 600 509 1,325 85
5 Sep-02| 3,600 2,800 440 11 260 39 750 <4.0
6 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 1,600 450 10 620 167 1,287 <4.0
9 Sep-03| 8,300 2,900 420 14 870 200 1,504 < 10
10 Dec-03| 7,080 700 287 31 901 255 1,474 <10
Well MW-10
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene | Total Xylenes | Total BTEX MTBE
1 Aug-01 550 2,100 17 <0.5 31 44 92 40
2 Dec-01 < 50 81 <0.5 <0.5 <05 <05 — 25
3 Mar-02 <50 <50 0.61 <0.5 <0.5 <05 0.61 6.0
4 Jun-02 < 50 <50| 0.59 <05 0.58 < 0.5 1.2 9.0
5 Sep-02 160 120 10 <05 6.7 3.6 20 26
6 Dec-02 < 50 < 50 <0.5 <0.5 <0.5 <0.5 — 16
7 Mar-03 110 < 50 11 <05 12 1.3 24 15
8 Jun-03 110 < 50 9.6 <35 6.8 <0.5 16 9.0
9 Sep-03] <50 < 50 1.1 <05 1.5 <0.5 3 7.0
10 Dec-03 162 <100 6.9 <0.3 8 <0.6 15 9.9




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 <0.5 <05 0.64 <05 0.64 2.4
4 Jun-02| 8,200 2,600 570 13 560 170 1,313 <4
5 Sep-02| 12,000 4,400 330 13 880 6554 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
9 Sep-03| 10,000 3000 250 9.9 700 527 1,487 <4
10 Dec-03| 15,000 1,100 314 60 1070 802 2,246 173




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

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

Sampling Location SW-1 (Upstream of Contaminated Groundwater Discharge Location SW-2)
Event Date TPHg TPHd | Benzene | Toluene | Ethylbenzene { Total Xylenes Total BTEX MTBE
1 Feb-94 50 < 50 <05 <05 <0.5 <05 — NA
2 May-95 < 50 < 50 <05 <05 <0.5 <0.5 — NA
3 May-96 < 50 < 50 <0.5 <05 < 0.5 <0.5 —_ NA
4 Aug-96 < 50 < 50 <05 <05 <0.5 <0.5 — NA
5 Dec-96 < 50 < 50 <05 <05 <05 <05 —m NA
6 Feb-97 < 50 < 50 <05 <0.5 <05 <0.5 — NA
7 Aug-g7 <50 < 50 <05 <05 < 0.5 <0.5 — NA
8 Dec-97 <50 <50 <05 <05 <05 <05 —_ NA
g Feb-98 <50 <50 <0.5 <05 <05 <05 — NA
10 Sep-98 < 50 <50 <0.5 <0.5 <05 <05 — <20
11 Apr-99 < 50 <50 <0.5 <0.5 <05 <05 — <2.0
Sampling at this location discontinued after April 1999 with Alameda County Health Services Agency approval.




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 <0.5 4.4 3.2 9.5 NA
2 May-95 <50 <50 <05 <05 <0.5 <0.5 — NA
3 Aug-95 < 50 < 50 <05 <0.5 <0.5 <0.5 — NA
4 May-96 < 50 < 50 <0.5 <05 <0.5 <0.5 - NA
5 Aug-98 200 < 50 7.5 < 0.5 5.4 <0.5 13 NA
8 Dec-96 < 50 <50 <0.5 <05 <05 <0.5 — NA
7 Feb-97 < 50 < 50 <05 <0.5 <05 <05 — NA
8 Aug-97 350 130 13 0.89 19 11 44 NA
9 Dec-97 < 50 < &0 <0.5 <0.5 <05 <05 -— NA
10 Feb-98 < 50 < 50 <05 <0.5 <05 < 0.5 — NA
11 Sep-98 < 50 <50 <0.5 <05 <05 <05 — <20
12 Apr-99 81 <50 2.0 <0.5 2.5 1.3 5.8 23

13 Dec-99| 1,300 250 10 1.0 47 27 85 2.2

14 Sep-00 160 100 2.1 <05 5.2 1.9 9.2 34

15 Jan-01 <50 < 50 <05 <0.5 0.53 <05 0.5 <20
16 Apr-01 < 50 < 50 <05 <05 <0.5 <0.5 — <20
17 Sep-01 440 200 21 <05 17 1.3 20 10

18 Dec-01 < &0 < 50 <05 <05 <05 <05 - <20
19 Mar-02 < &0 < 50 <0.5 <05 <0.5 < 0.5 - <2.0
20 Jun-02 < 50 < 50 <0.5 <0.5 <0.5 <05 - <20
21 Sep-02 220 590 10 <0.5 13 <05 23 <20
22 Dec-02 < 50 < 50 <0.5 <0.5 <05 <05 - <2.0
23 Mar-03 <50 < 50 <05 <0.5 0.56 <05 0.56 2.8

24 Jun-03 < 50 < 50 <0.5 <05 <0.5 <05 - <2.0
25 Sep-03 190 92 2.1 <0.5 4.2 <0.5 6.3 <20
26 Dec-03 86 < 100 <0.3 <0.3 <03 <0.6 - < 5.0




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

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

1 May-95 < 50 < 50 <0.5 <0.5 <0.5 <05 — NA
2 Aug-95 < 50 < 50 <0.5 <05 <05 <05 — NA
3 May-96 < 50 74 <05 <0.5 <0.5 <0.5 — NA
4 Aug-96 69 < 50 <0.5 <0.5 < (.5 <0.5 —_ NA
5 Dec-96 <50 <50 <05 <0.5 <05 <05 — NA
6 Feb-97 < 50 < 50 <05 <Q0.5 <05 <0.5 — NA
7 Aug-97 < 50 < 50 <05 < 0.5 <05 <05 — NA
8 Dec-97 < 50 < 50 <05 <05 <0.5 <0.5 — NA
9 Feb-98 < 50 < 50 <05 <0.5 <0.5 <0.5 — NA
10 Sep-98 <50 <50 <05 <05 <05 <0.5 — <20
11 Apr-99 <50 <50 < (.8 <5 <0.5 <0.5 — <20
12 Dec-99 = 50 <50 <05 <05 <05 <05 — <20
13 Sep-00 NS NS NS NS NS NS —_— NS
14 Jan-01 < 50 <50 <35 <05 <0.5 <05 — <20
15 Apr-01 < 50 <50 <05 <05 < 0.5 <0.5 — <2.0
18 Sep-01 NS NS NS NS NS NS — NS
17 Dec-01 <50 <50 <05 <05 <0.5 <0.5 — <20
18 Mar-02 <50 < 50 <05 <0.5 <05 <0.5 — <20
19 Jun-02 < 50 < 50 <05 < (0.5 <0.5 <0.5 — 2.4

20 Sep-02 NS NS NS NS NS NS — NS
21 Dec-02 < 50 <50 <05 <05 <0.5 <0.5 - <20
22 Mar-03 < 50 < 50 <0.5 <05 <0.5 <0.5 - <20
23 Jun-03 < 50 < 50 <0.5 <05 <(0.5 <0.5 - <2.0
24 Sep-03 NA NA NA NA NA NA - NA
25 Dec-03 60 < 100 <0.3 <03 <03 <06 - <50

NA = Not Analyzed for this Constituent
NS = Not Sampled (no surface water present during sampling event)
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approsimate

Al concantrations in pg/l
(micrograma per ler)

— T | Footprint of Septembar 2001
! — =« ORC Injection

| Foolprint af July 2002
| — = OQRC Injection

UFST = Underground fusel storags tank
[NS] = Not sampled

= Not detected

MTBE = Methyl 1eriary butyl ather

2008-02-07

-¢-MW'6 TPHg [4.400 \:.\\ - TPHg = Total petrolesm hydrocarbons —
@ TPHd |1,400 =] TPHg| 110 pasofine range
B | 320 TPHd| ND
T |68 a2 | TPHd = Total petroleum hydrocarbons —
E | 400 T | ND digsal range
X <] E 12
WMTBE ND % |13 BTEX = Banzene, toluena, ethylbanzens
MTBE| 11 and total xylanes
g I
4 [ Scaie I foe
MW-5
% Stellar Environmental Solutions ANALYTICAL RESULTS AND TPH-GAS PLUME—MARCH 27, 2003 Figure 4
Geoscience & Engineering Consulting Redwood Regional Park Service Yard, Oakland, CA by: MJC e i




o
j\f MW-3
i LEGEND & NOTES
MW-1 Grobndwater monidonng
+ weell MW-1
TR NS
MW-3 TPHa | ND BS A SW-2  Arsa of discolorad soil and
TPHg | 7,800 =5 Hg o _¢_MW-1 creek soll and "grab’
TPHd (2200 i surface waler sample
8 |am : i *
: ;: 7 o focation SW-2
MTBE| &7 - - i 5
m 5 iﬂ 1000 TPHg isoconcentration in ug/L
{TPHd| ND
- T
BTEX| MO WTEER o
MTBE| NO Locations and dimensions of roads,
TPHg {5,300 = tralls, creak, and parking lol Gre
TPHd |4 200 ol \ approximats
E | 180 / o -*'- el ™S 5 All concertrations in pg/L
T |<10 o, J‘, (micrograms per litar)
E |50 o o N ‘.
X 1% o LA > ’, Footprinl of Saptember 2001
MTBE] 200 N LA o ORC Injaction
4 Foatprint of July 2002
G TPHg 14,000 Dﬁﬂplrl'lracﬂn: ;
P i TPHd | 3,600
! | B | 250 UFST = Undarground fuel slorage tank
TPHg| ND T | ND = Mot sampied
BTX | ND ' 1. E ara @ i
E |08 f X | 8e3 [Ng] = Not detected
MTEE| 24 [MTBE| ND
+ m MTBE = Mathyl teriary butyl ather
MW-& TPHg |7.800 m TPHg = Tatal petroleumn hydrocarbons —
@ TPHe [1,600 TPHg| 110 pasoline range
B [480 TPHd | NO
T 10 B |a28 TPHd = Total petroleum hydrocarbons -
E | B0 T | NQ diesal range
X | 167 E |68
WITRE| ND % | ND BTEX = Benzene, toluena, athylbenzene
MTBE| o and total xytenas
[ND | ? T
4 Seas i Tee
MW-5
.| Y Stellar Environmental Solutions ANALYTICAL RESULTS AND TPH-GAS PLUME—JUNE 19, 2003 Figure 4
g Geoscience & Engineering Consulting Redwood Regional Park Service Yard, Oakland, CA by: MJC JULY 2003




j\/‘ MW-3
TPHg | 120
TPHd | ND
B |88 @ LEGEND & NOTES
TPHg |3,600 L MW-1  MW-1  Groundwater monitoring
TPHd | 400 i + well MW-1
8 |10 X | NO
T |33 MTBE| 23
A SW-2  Area ol discolorsd soll and
TPHg | ND £_109 creek soil and "grab”
X [2n p
TPHd | ND = B BFE waler sample
|BTEX| ND MIBE| MO location SW-2
[MTEE] D .
TPHg 10,000 F = 1,000 TPHg isoconcentration in ug/L
TPHd 12,300 ™ Sy Trea
B | 150 o - 1
L) Al o # Locations and dimenslons of roads
E 1300 ” 59@‘ ] s tralls, creek, and parking lot are
X |38 ¥ /’ - P ” approyimae
m MTBE] ND v =) ’ Al concentrations-in pg/L
:;m 1:: ”, Mﬁ,’/m (micrograme par litar)
~4L ! TPHd| 3,000
B |21 ! B | 250 UFST = Underground fuel storage tank
LI \ 7 T |98
E |42 =ueid = ?ﬂIII = Not sampied
X | mnD |
x 527
E 1 = Not detected
MTBE| ND 9 \ lTeE] o
_¢_ MTBE = Methtyl tertiary butyt ather
RURY ThiHg |8 300 TPHg = Total petrolsum hydrocarbons -
TPHd 12.800 TEHg| NO gasoline mnge
B | 420 TPHd| ND
T | 14 B |11 TPHd = Total patraleumn hydrocarbons —
E |&70 T | ND digsel range
X | 200 E 1.5
MTBEL WD X | ND BTEX = Banzene, toluene, athylbenzens
el 7 and total xylanes
SW-3
0 20
4-[ns] T
|
MW-5 Scale in fest
| Y Stellar Environmental Solutions ANALYTICAL RESULTS AND TPH-GAS PLUME—SEPTEMBER, 2063 Figure 4
o A .
: Geoscience & Engineering Consutting Redwood Regional Park Service Yard, Oakland, CA e T———
o




Elevation {feet above mean sea level)

548 |

546 |

544

542

540

538

536

Historical Groundwater Elevations

Redwood Regional Park Service Yard - Oakland, California

534 |

532 = ——

530

Jan-01 Apr-01  Juk01  Oct-01 Jan-02 Apr02 Jul02 Oct02 Jan-03 Apr-03 Jul-03 Oct-03 Jan-04

Date of Water Level Measurement



HISTORICAL GROUNDWATER ELEVATIONS
REDWOOD REGIONAL PARK SERVICE YARD

7867 REDWOOD ROAD, OAKLAND, CALIFORNIA

Well 1.D.|] MW-1 Mw-2 MW-3 MwW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11

TOC Elevation| 565.90 566.50 560.90 548.10 547.50 545.60 547.70 54920 549.40 547.30 54790
Date Menitored Groundwater Elevations (feet above mean sea level)
September 18, 1998 | 563.72 | 54419 | 540.80 | 534.51 | 531.06 | 54560 | | |
April 6, 1999 565.15 546.90 542.25 535.59 532.30 532.88
December 20, 1988 562.90 544.70 541.486 534.89 531.16 532.22
September 28, 2000 562.80 542.74 538.34 532.21 530.90 531.95
January 11, 2001 56290 | 54510 | 541.70 | 53500 | 53120 | 532.30
April 13, 2001 562.10 545.70 541.70 535.10 531.50 532.40
September 1, 2001 560,90 | 542.00 537.70 533.90 530.70 531.80
December 17, 2001 562.20 545.20 542 20 534.80 531.40 532.40 534.80 538.40 534.60 535.70 535.20
March 14, 2002 563.00 547 10 542.20 535.50 532.40 533.30 535.70 541.80 535.00 537.60 536.60
June 18, 2002 562.10 544.70 541.10 534.60 531.20 532.20 534.80 537.90 534.70 535.60 535.30
September 24, 2002 561.40 | 542.20 | 537.30 | 533.50 | 53060 | 531.80 | 53350 | 53550 | 53530 | 533.80 | 531.70
December 18, 2002 562 40 545.00 542.00 534.80 531.50 532.50 534.60 537.10 536.50 53520 532.80
March 27, 2003 562.60 545.70 541.70 534.80 531.60 532.40 535.10 538.90 537.20 536.20 533.60
June 19, 2003 562.30 544.90 541.50 534.80 531.30 532.30 534.80 538.20 536.90 535.70 533.20
September 10, 2003 561.60 54210 537.80 533.80 530.80 531.90 533.70 535.60 535.60 53410 531.90
December 10, 2003 562.40 542.70 537.60 533.70 530.90 531.80 533.70 535.20 535.50 533.80 531.70

Notes:

TOC = Top of well Casing

Redwood/Excel Files/Reports/Historical Water Levels.xls




WELLHEAD INSPECTION CHECKLIST

Page | of [
client _ Lhrllar  Environmesdal Date {216 -©OF
lite Address Muggg( %EMM[’-— ﬂak__b,ﬂé, ch
l‘)b Number o3(210- 4l Technician Ac
. Other Aclion Well Not
B wei e | | ool 2 | s | o | | o || S
- \
W L Y.
1 Mmw-% 4
Mmw-4 X
l MW-5 ~
M- b K
mw-3 oL
pw-Z o
) e d
MW 10 \
MW -1} Y

NOTES: mMwW -8

lBOH' missing

U D I NN NN NG EN N oI

www hiainetach.con:

LOS ANGELES SAM DIEGO

BLAIME TECH SERVICES, INC.

SAN JOSE SACRAMENTO




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

i

WELL GAUGING DATA '

Project# _ (JB(210- Al Date [2.(0-03 Client _Sbrflar Ensiven '

Site__ ReAweod Redonel Park Eaklad CH .

Well | Depthto Thico]?ess h\ri]z?::li)fei Survey l

SRl el el el

-l |4 352 [0 | Te

-2 | 4 73.85 | .o p |

M> | 4 7232 | 45.10 |
-4 | 4 1457|2045 P

mw-s | 4 \o.bO | 23.c0 I

W-b | 4 1293 | 21.55 |

MY | Z 14.05 2543 P |
MW-% | 7 Moo |22.%0 P

-7 | 2 2.195 | 7.%0. P !

Mwipl z (3.5S | 7% 35 f |

mwW-1 | 2 (b.20 | 20.%20 v f .

i

|

s

i

I




WELL MONITORING DATA SHEE 1

loject #: 031210 ,44[

Chient: M:M )

Epler: A

Date: (2.0 03

Well 1.D.: Mw -\

3 @ 6 8

Well Diameter: 2

l)tal Well Depth (TD): kq 20

Depth to Water (DTW): 3 57

Thickness of Free Product (feet):

lepth to Free Product:

eferenced to: @a Grade D.O. Meter (if req'd): YSI ( m

'TW with 80% Recharge [(Height of Water Column x 0.20) + DTW]: ~—
Baler Waterra Sampling Method: Bailer

Purge Method:

Disposable Bailer Peristaltic
l Positive Air Drisplacement Extraction Pump Extraction Port
Electric Submersibie Other Dedicated Tubing
Other:
MUQ‘S Well Diampler_ Multiplier __Well Digmeter _ Multiplier
r " 0.04 4" 0.65

| (Gals.) X = Gals. - oan o st 0165
'Case Volume Specified Volumes Calculated Volume § 037 Other radius = 5.
h Temp Cond. Turbidity |

Time (°F or @ pH (mS or @ (NTUs) Gals. Removed Observations

s (g 2o 1 Ak ) — 2 p "9/
)

')id well dewater? Yes  No Gallons actually evacuated:
iampling Date: Sampling Time: Depth to Water:

ample L.D.: Laboratory:  Kiff CalScience  Other M
l\nalyzed for: TPH-G BTEX MTBE TPH-D Ouygenates(5) Other
iB 1.D. (if applicable): © Tirne Duplicate L.D. (if applicable):

nalyzed for: TPH-G BTEX MTBE TPH-D Oxygenates(5) Other:

e Uy, "~ me, _ . me/
0. (if req'd): @) bH.12 L Post-purge: L
R.P. (if req'd): @E’: Lb mV Post-purge: mY
——

klaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558




WELL MONITORING DATA SHEE 1
Project #: pZ12/0- Ael Client: g flar Engiron.
Sampler: fi¢. Date: |2.10 03

Well LD.: png -2

Well Diameter: 2

3 /M) 6 8

Total Well Depth (TD): -], 2

Depth to Water (DTW): 22 85

Thickness of Free Product (feet):

Depth to Free Product:
Referenced to: (@’a

Grade D.O. Meter (if req'd):

YSI

o™y

gt

DTW with 80% Recharge [(Height of Water Column x 0.20) + DTW]:  2b.%8

Purge Method:  Bailer
Disposable Bailer

Mﬂlﬂ
eciric Submersi

Waterra Sampling Method:
Peristaltic
Extraction Pump
Other
Other:

Bailer

=7 Disposable Bailer

Extraction Port
Dedicated Tubing

Well Digmeter __Multiplier Well Diargeter  Multiplier
L] L)

! 2 2 1 0.0¢ 4 0.65
0  (Gals)X - O G » o & 7
] Case Volume Specified Volumes Calculated ‘v’cﬂun??.s ¥ 037 Other dius” * 0.163
Temp Cond. Turbidity

Time CFor Y| pH (mS or (NTUs) Gals. Removed Observations

pdz | — |— | —— — | — |e*: o™l

w4 [ 12.8 |bb | BT 47 10 cligwt odo

J
Wl |dewadored (@) 15 g
s |4 b | 4o 10 —

Did well dewater? Yes No

Gallons actually evacuated: {§

Sampling Date: {2z./p.pZ Sampling Time: Mli

Depth to Water:

24.2{

Sample LD.: mMuj-72

Laboratory:  Kiff CalScience

Other ﬁésaddﬂ

Oxygenates (5)  Other:

ER 1.D. (if applicable):

Analyzed for: POy BTED /MTED @
@

Duplicate 1.D. (if applicable):

Time

Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates(5) Other:
D.O. (if req'd): @ 6.b 8L Post-purge: iy
O.R.P. (if req'd): (f’rc—purge]. (01 mV Post-purge: mV

e

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558




WELL MONITORING DATA SHEE1

!‘Oje(‘.t # p3)1210- Al Client: %W_@)}mﬂ )
lampler: A Date: {2.{0-63
Well LD.: my-% Well Diameter: 2 3 ﬂ) 6 8
-
lotal Well Depth (TD): 45.(D Depth to Water (DTW}): 23.32.
@epth to Free Product: Thickness of Free Product (feet):
=N =3
eferenced to: (pve’ Grade  |D.O. Meter (if req'd): yst  (HACH)
R
'IW with 80% Recharge [(Height of Water Column x 0.20) + DTW]:
Purge Method: Bailer Waterra Sampling Method: ailer
Disposable Bailer Peristaltic
' Positive Air Displacement Extraction Pump Extraction Port
Electric Submersibie Other Dedicated Tubing
' Other:
‘ ﬁiﬁ\d— h(\&{_géﬁs We]]llngiamet:r ]g'i‘;r:tinlicr :&:::IIDiam 1 l;hﬁ;;u ier
(Gals) X = Gals. r 0.16 ¢ o ]
Case Volume Specified Volumes Calculated Volume 3 037 Other radius”* 0.163
Temp Cond. Turbidity
Time (*For°C)| pH (mS or uS) (NTUs) Gals. Removed Observations
s | — |— | — | —— Fe*: o *e
:?id well dewater?  Yes (N> Gallons actually evacuated: ————
ampling Date: \2 . 10 .03 Sampling Time: O‘f‘({g Depth to Water:
ample LD.: MW -5 Laboratory:  Kiff CalScience  Other WM
nalyzed for: TPH-G BTEX MTBE TPHD Oxygenates(5) Other: N\ :—hw\;(/ + g.,,(@,;t-e_
EB I1.D. (if applicable): © Taroe Duplicate 1.D. (if applicable):
Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates (5) Other:
D.O. (if req'd): @3 [ O ™ Post-purge: "L

O.R.P. (if req'd): ére-;;rge." % mV Post-purge: mV
e

(800) 545-7558

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112




WELL MONITORING DATA SHEE)

Project#: pZ)2/0- Ael Client: ¢l flar Eniren.

Sampler: A Date: |2-(D-03

well LD pliw) ,4 Well Diameter: 2 3 6 8

Total Well Depth (TD): 7, A5 Depth to Water (DTW): W4.3F

Depth to Free Product: Thickness of Free Product (feet): .

Referenced to: /éc\ ) Grade D.O. Meter (if req'd): vst  ( HACH)

DTW with 80% Recharge [(Height of Water Column x 0.20) + DTW]: 11 .38

Purge Method:  Bailer Waterra Sainpling Method: ailer
Disposable Bailer Peristaltic

Positive Air Displacement Extraction Pump Extraction Port
e Other Dedicated Tubing
Other:

Wel! Diameter  Multiplier Well Diameter  Multiplier
: 1" 0.04 4" 0.65
‘_"': I" ¥ _(Gals.) X g N M Gals. i: g;: glther :':;.:usz *0.163
' Case Volume Specified Volumes___ Calculated Volume ) i
Temp ~ Cond. Turbidity
Time (°F or ?@: pH (mS 01'@ (NTUs) Gals. Removed Observations
——— M
W0 — | = 2. 6™
s | s |34 %4 4o 2 clear
120\ well | dasdkered @ @qal
Wos |24 |39 | Sl 3 —
Did well dewater? (?es) No Gallons actually evacuated: B

Sampling Date: {7. (0-17?7 Sampling Time: IIZO 05 Depth to Water: (5 3\

Sample 1.D.: MN 4 Laboratory:  Kiff CalScience  Other AGWQ
Analyzed for: m(@@ Oxygenates (5) Other: ,\/'-fmk t Su{&{e

EB 1.D. (if applicable): Time Duplicate [.D. (if applicable):
Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates(5) Other:

D.O. (if req'd): (p} \%.0 e Post-purge:
O.R.P. (if req'd): f urge; lﬂ? mVy Post-purge: mV

mgfL

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558




WELL MONITORING DATA SHEE 1

!)J'ect #_p3)210- Ad

Client: ﬁl@( Endiren.

lmpler: Ac

Date: (2.-0-6%

Well Diameter: 2 3 @ 6 8

ie_ll I.D.: Z\W.&
tal Well Depth (TD): 77. e

Depth to Water (DTW): lb.bD

Thickness of Free Product (feet):

Fth to Free Product:
eferenced to: i’ Grade D.O. Meter (if req'd): YS1 ACH
tw with 80% Recharge [(Height of Water Column x 0.20) + DTW]:
Purge Method:  Bailer Waterra Sampling Method: ailer
' Disposable Bailer Peristaltic =7 Disposable Bailer™
Positive Air Displacement Extraction Pump Extraction Port
Electric Submersible Other Dedicated Tubing
l Other:
ﬁ;ﬂ Mﬁg Well Diameler _ Multiplier __Well Diameler  Mulliplier
o 1 0.04 4 0.65
. (Gals.) X = Gals. i 3';3 g‘m L‘:;‘r 150,163
Case Volume Specified Volumes Calculated Volume ) . raads ™
. Temp Cond. Turbidity
. Time (‘For°C)| pH (mS or uS) {NTUs) Gals. Removed Observations
-—-""--_ vl
IU)’W — | — — & O™

i

lid well dewater? Yes No

Gallons actually evacuated:

ampling Date:

Sampling Time:

Depth to Water:

ample 1.D.:

Laboratory: Kiff CalScience  Other A%OCJ(JM

nalyzed for:

TPH-G BTEX MTBE TPH-D Oxygenates (5)

Qther:

B 1.D. (if applicable):

@

Time

Duplicate 1.D. (if applicable):

halyzed for: TPH-G BTEX MTBE TPH-D Oxygenates (5) Other:
0. (ifreq'd):  { Pre_—l;;.)l?\ge: N ( .0 " Post-purge: "
R.P. (if req'd): 61‘@:231;%\‘ \5% mV Post-purge: my

Llaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558
|




WELL MONITORING DATA SHEE1

Project #: pZ)210- Al

Client: gdyflar Endiren.

Sampler:  fe-

Date: |2.-10 0%

Well LD.: pW-b

Well Diameter: 2

3 @6 8

Total Well Depth (TD): 27 .s¢

Depth to Water (DTW): |3 #3

Depth to Free Product: _

Thickness of Free Product (feet):

=)

7 -
Referenced to: ( WO Grade D.O. Meter (if req'd): YSI
—
DTW with 80% Recharge [(Height of Water Column x 0.20) + DTW]:
Purge Method: Bailer Waterra Sampling Method: Bailer
Disposabie Bailer Peristaltic “CDisposable Baile™
Positive Air Displacement Extraction Pump Extraction Port
Eleciric Submersible QOther Dedicated Tubing
Other:
Beld Am{;’ﬁs Well Diameier  Muliplier Wil Dismeler _ Muliiplier.
T 1" 0.04 4" 0.65
—{Gals) X B Gals. 2 g‘;: f)"l “: 2%0.163
1 Case Volume Specified Voluines Calculated Volume ; : ther raws "7
Temp Cond. Turbidity -
Time (’For°C)| pH (mS or pS) (NTUs) Gals. Removed Observations

— —————

1640

i

= 0L

Did well dewater?  Yes  No Gallons actually evacuated:

Sampling Date: Sampling Time: Depth to Water:

Sample L.D.: Laboratory:  Kiff CalScience  Other M
Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates (5) Other:

BB LD. (if applicable): @ Duplicate LD. (if applicable):

Analyzed for: TPH-G BTEX MTBE TPHD Oxygenates (5}  Other:

D.O. (ifreqd):  (Prepugd| 2.0 "), Post-purge: ",
O.R.P. (if req'd): @q-p@ !% mV Post-purge: my

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558



WELL MONITORING DATA SHEE 1

hect # pB12/0- Al Client: glyfldr Endiren.
'Elpler: Ac Date: (2.10- 0%
well LD.: pws - F Well Diameter:{2) 3 4 6 8 _
tal Well Depth (TD): 25 43 Depth to Water (DTW): 4. 05
epth to Free Product: Thickness of Free Product (feet):
!eferenced to: @ Grade D.0. Meter (if req'd): YSI Ct@
'IW with 80% Rechar;[(ﬂeight of Water Column x 0.20) + DTWI: |{. 37

Waterra Sampling Method: Bailer

Purpe Method:  Bailer

@ Peristaltic
Positive Air Displacement Extraction Pump Extraction Port
Dedicated Tubing

Electric Submersible Other
' Other:
Well Diameter __ Multiplier Well Diameter ultiplie
vz 3 0 e e
{Gals.} X = Gals. . ’ e,
Case Volume: Specified Volumes Calculated Volume 3 037 Otier radius” * 0,163
Temp Cond. Turbidity
Time (°For @ pH (mS 01‘@ (NTUs) Gals. Removed Observations
W45 | — | —1 — — 52 38"
#\33! Bo [Le| P | \#€ Z Clouely fodsr
233 |34 |b3r | 732 | 2M 4 -
%35 |38 |L.b | FB0 37 b “
id well dewater? Yes (@O Gallons actually evacuated: {,
st

amphng Date: {2-/0- ©3 Sampling Time:i:rlilg 1240 Depth to Water: 16.59
SampleID M e Laboratory:  Kiff CalScience  Other M

Analyzed for: @@ @ Oxygenates (5) Otber: V. frﬂ#& ¥ %{éx@

EB LD. (if applicable): @ Time Duplicate I.D. (if applicable):

Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates (5)  Other:

D Q. (if req'd): Te-purge’l) 0.2 ™. Post-purge: "L
O R.P. (if req'd): ]@111;; s mV Posi-purge: mVy

CA 95112 (800) 545-7558

'Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose,




WELL MONITORING DATA SHEE 1 '
Project #_p2)21p- Adl ' Client: sAyfltr Enviren. i
Sampler: fic Date: (210 -0 '
Well LD.: p\wW-9 Well Diameter: @ 3 4 6 8
Total Well Depth (TD): 72 .%o Depth to Water (DTW): 4. 0D l
Depth to Free Product: Thickness of Free Product (feet): N
Referenced to: ﬁ@ Grade D.O. Meter (if req'd): YSI ac l
|
DTW with 80% Recharge [(Height of Water Column x 0.20) + DTW]: 15. Llo l
Purge Method: Bailg Waterra Sampling Method: ailer
CDisposablc Balder Peristaltic
Positive Air Displacement Extraction Pump Extraction Port l
Electric Submersibie Other Dedicated Tubing
Other:
Well Diameter _ Multiplier Well Diameter  Muitinlier '
4.8 - 016 & e
(Gals) X % - . Gals. 2 01 ' A
1 Case Volume Specified Volumes Calculated Volume 3 037 Other radius”* 0163 l
Temp Cond. Turbidity '
Time (°F or@ pH (mS or/f5) (NTUs) Gals. Removed Observations
ppoo | — | —| — — 2 o™ |
(228 [B1 |LZ | B3 Zioo? | L€ Olpudy Joder
Al a4 |3 | 84 T | 3 ] |
244 25 b4 | 94 71000 4.5 " .
Did well dewater?  Yes @ Gallons actually evacuated: 4. & '
. . . Pi
Sampling Date: |2./0- £% Sampling Time: ggo ,‘Z;Pb Depth to Water: [, 08
Sample [.D.: MM-S/ Laboratory:  Kiff CalScience  Other _Asioo_faﬁ l
Analyzed for: @ @ @TBE) Oxygenates (3) Other: A/ drate + Su CC@'{L l
EB 1.D. (if applicable): € Time Duplicate I.D. (if applicable):
Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates(5) Other: l
D.O. (if req'd): Pre-purge: l g "8/ Post-purge: e
OQR.P. (ifreq'd): ¢ Pre-purge. | 2% mVy Post-purge: mVY l
Blaine Tech Services, Inc. 16_30 Rogers Ave., San Jose, CA 95112 (800) 545-7558 l




WELL MONITORING DATA SHEE 1

i!oj ect#: pZ2/0- Al Client: gduflar Eniren.
tnpler: A Date: (2-[0-03
Well LD.: AW - 1 Well Diametcr@ 3 4 6 8
ltal Well Depth (TD): 20y 0 Depth to Water (DTW): {3, 15
Fth to Free Product: Thickness of Free Product (feet): —
eferenced to: ﬁ% ) Grade D.O. Meter (if req'd): Y81 @Aéﬂ )
IDN with 80% Recharge [(Height of Water Column x 0.20) + DTW]: “,,47,
Purge Method:  Bailer Waterra Sampting Method: ai]er
¢ Disposable Ball> Peristaltic
' Positive Air Displacement Extraction Pump Extraction Port
‘ Electric Submersible Other Dedicated Tubing
‘ l Other:
| Well Diameter  Multiplier  Well Diameter  Multiplier
e 2 e P
(Gals.) X = Gals. . ' o .
ase Volume Specified Volumes Calculated Vo]umt:S R 07 Other radius” #0163
l
Temp Cond. Turbidity
Time (°F 01‘{- €y) pH (mS or@®) (NTUs) Gals. Removed Observations
o | — 11— — | — | — | o™k
b 2t | B8 ozl 2% (0% , loar
"l B8 |eF| T (66 4 Cleal
B (K bl | 9s? (61 b Cloudy
id well dewater?  Yes ( Nos Gallons actually evacuated: {5
_ . . +
ampling Date: (2 - (0 -03 Sampling T1metpﬂ’ao r-gszo Depth to Water: [{, (L

-

Sample LD.: p)-4 Laboratory:  Kiff CalScience Otmer Aesoctn

nalyzed for; (fpH-3 JBTEXD (VITE) T@ Oxygenates (5) Other: A/, -,lre/e £ S;,{-Q,[e,
B 1.D. (if applicable): @ Time Duplicate LD. (if applicable):

=2l

-

Analyzed for: TPH-G BTEX MTBE TPH-D Oxygenates (5) Ofther:

CA 95112 (800) 545-7558

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose,

D.O.(ifreqd):  Erepuiy| 0.9 e, Postpurge .
O.RP. (lf rcq'd): Pl’t-@‘, ( gg my Post-purge: mv




WELL MONITORING DATA SHEE x

roject #: p31210- Al Client: gl flar Epsiren.
ampler: fie_ Date: (2-(0-03
Vell LD.: W -\O Well Diameter: /2) 3 4 6 8
“otal Well Depth (TD): 29 .25~ Depth to Water (DTW): {2.85
depth to Free Product: Thickness of Free Product (feet): ‘
Leferenced to: (F&() Grade D.O. Meter (if req'd): YSI ( HAE}%
N
YTW with 80% Recharge [(Height of Water Colummn x 0.20) + DTW}: \b .51
'urge Method:  Bail Waterra Sampling Method: ai]er
@m Peristaltic
Positive Air Displacement Extraction Pump Extraction Port
Electric Submersible Other, Dedicated Tubing
Other:
Well Riameter ultipligr Well Digmetiec ultiplier
* 0.04 4 0.65
2.5  @Gux__ 3 e - i 0-16 ¢ .
1 Case Volume Specified Volumes Calculated Volunie ] 0.37 Other radius”* 0.163
Temp Cond. Turbidity
Time CForfC)] pH (mS or @5) (NTUs) Gals. Removed Observations

p—

We | = — & 0 M
24 (132 (12 | A 136 2.5 ¢ loudy

VI3 Mq 11 X 17 s 0
g (Bl v | ¥R 1A 1s "

—

Did well dewater?  Yes @ Gallons actually evacuated: J.&
. . . Post
‘Sampling Date: (2. (o -03 Sampling Time: m {’130 Depth to Water: 15.22

Sample LD.: oW -(O Laboratory:  Kiff CaiScience  Other Aﬁiﬂéﬂ
Analyzed fm@-;m@ Oxygenates (5)  Other: A/i"‘m'(f.—' + S“,(ML
e ————
@

EB LD. (if applicable): Time Duplicate 1.D. (if applicable):

Analyzed for: TPH-G BTEX MIBE TPH-D Oxygenates (5) Other:

D.O. (if req'd): ﬁre—pur;ez D Qo O "l Post-purge: L
O.R.P. (if req'd): @ [49' mVY Post-purge: my

Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558




WELL MONITORING DATA SHEEY

Project#: ©% lZlD' At Client: Sletla, Enviren
ampler: Date: 2. [p-©%
ku 1D.: mw. i\ Well Diameter: {9 3 4 6 8
otal Well Depth (TD): Zg. % Depth to Water (DTW): .20
epth to Free Product: Thickness of Free Product (feet):
Referenced to: (@E) Grade D.O. Meter (if req'd): ysI @
TW with 80% Rechargf(ﬂeight of Water Column x 0.20) + DTW]:  ].0%~

Purge Method: Bmler Waterra Sampling Method: _Haile
Peristaltic Disposable Bailgy
Positive Air Displacement Extraction Pump Extractioni Port
Electric Submersible Other Dedicated Tubing
l Other
Well Digmeter _ Multiplier | Diameter  Multiplie
. " 0.04 4" 0.65
i 7115 (Gais)X 32 = (l ‘1’5 Gals. i g‘;?, 60Ith ]ff. s1*0.163
Case Volume Specified Volumes Calculated Volume ) o acu )
Temp Cond, Turbidity
Time (°F 01'@ pH (mS 0T@ (NTUs) Gals. Removed Observations

s | — |7 | T — | — |g# 32"%
A, 135 |8 | 959 2y | 225 Clowdy/odor

% By 8 | 43l 209 4.5
l %52 w8 b3 | 4ol 228 Las “

Did well dewater?  Yes @) Gallons actually evacuated: (, 35
Sampling Date: \2-10° 02 Sampling Time: ﬁgg g?g Depth to Water: (3, F5
Sample LD.:  fWO- l Laboratory:  Kiff CalScience  Other Asswaft&{
lAnalyzed for: @@ Oxygenates (5) Other: A/ Htrq,-/e + Sw{é-,(&
EB L.D. (if applicable): @ Time Duplicate 1.D. (if applicable):
lAnalyzed for: TPH-G BTEX MTBE TPH-D Oxygenates (5)  Other:
lD.O. (freqd)::  Plepugdl 1.2 e Post-purge: e/,
O.R.P. (if req'd): @ «23 mV Post-purge: mV

l Blaine Tech Services, Inc. 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558
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ASSOCIATED LABORATORIES

I 806 North Batavia - Orange, California 92868 - 714/771-6900 FAX 714/538-1209
CLIENT Stellar Envirmonmental Solutions (10503) LAB REQUEST 117492
ATTN: Bruce Rucker
2198 Sixth Street REPORTED 10/03/2003
' #201
Berkeley, CA 94710 RECEIVED  09/27/2003

l PROJECT  #2003-02
Redwood Park Service Yard

l SUBMITTER Client

l COMMENTS

‘Lhis laboratory request covers the following listed samples which were anatyzed tor the parameters inchcated on the
attached Analytical Result Report. All analyses were conducted using the appropriate methods as indicated on the report.
This cover letter is an integral part of the final report.

Order No. Client Sample Identification
466333 BH-16-11.5
466334 BH-16-1¢
466335 BH-17-10
466336 BH-17-13
466337 BH-18-8
466338 BH-18-12
466339 BH-19-10
466340 BH-19-15
466341 BH-20-11
466342 BH-20-13
466343 BH-20-GW

this report or if we can be of further service.

ORIES by,

~Be
1ce President

NOTE: Unless notified in writing , all samples will be discarded by appropriate disposal protocol 30 days from date reported.

TESTING & CONSULTING
I'he reports ol the Associaled Laboratones are conftdential property of our chents and Chemical

may not be reproduced or used for publication 1n part or in budl without our writien Microbiological

permission. This is for the mutual protection of the pubtic, our clients, and ourselves. .
Environmental

Labrequest 117492 cover, page | of 2

' I'nank you tor the opportumty to be ot service to your company. Please tee! tree to call 1t there are any quesiions regarding




CLIENT Stellar Envirmonmental Solutions (10503) LAB REQUEST 117492
ATTN: Bruce Rucker
2198 Sixth Street REPORTED  10/03/2003
#201
Berkeley, CA 94710 RECEIVED  09/27/2003

PROJECT #2003-02
Redwood Park Service Yard

SUBMITTER Client

COMMENTS

‘T'his laboratory request covers the tollowing fisted samples which were analyzed tor the parameters indicated on the
attached Anatytical Result Report. All analyses were conducted using the appropriate methods as indicated on the report.
This cover letter is an integral part of the final report.

Order No. Client Sample Identification
466344 BH-21-14
466345 BH-21-15.5
466346 BH-22-12
466347 BH-22-15
466348 BH-23-12
466349 BH-23-15.5
466350 Laboratory Method Blank-5
466351 Laboratory Method Blank-W
466425 BH-16-GW

‘Thank you tor the opportunity to be of service to your company. Please feel free to call i1t there are any questions regarding
this report or if we can be of further service.

ABS L T S by,

Edward 5. Behare, PH.D.
Vice President

NOTE: Unless notified in writing , all samples will be discarded by appropriate disposal protocol 30 days from date reported.

- TESTING & CONSULTING
L'herepotts of the Assocated Laboratones are confidential property ot our ¢ltents and Chemical

may not be reproduced or used for publication 1n part or in Gl without our written Microbiological

permission. This is for the mutual protection of the public, our clients, and oursetves. .
Environmental

Lab request 117492 cover, page 2 of 2




.)rder #: 466333 Client: Stellar Envirmonmental Solutions

Matrix: SOLID Client Sample 11>: BH-16-11.5
ate Sampled: (9/25/2003
ime Sampled: (9:05

Sampled By:

l Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
' TEPH Diesel h | 35| 1 1.0 mgKg 10/01/03 AF
' Surrogates Units Control Limits
o-Terphenyl (sur) | 99 % 55- 200
lozm BTEX + MTBE
Benzene | 0.01] 1 0005 mgKg 092903 LT
l Ethyl benzene [ 0.19] 5 0025 mgKg 0972903 LT
Methyl t - butyl ether ] ND| 1 0035 mgKg 092903 LT
" Toluene N 0.22| 5 0025 mgKg 092903 LT
l Xylene (total) | 0.98] 5 0075 mg/Kg 09/29/03 LT
'OISM - (zasoline
Gasoline S | 39 5 150 mgKg 09/29/03 LT
l Surrogates Units Control Limits
a,a.a-Trifluorotoluene | o 55| : ' %% 55-200

o Wm Om SN WS am oM WS

LR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor f ‘

‘4SS'()C TATED IABORATORIES Analytical Results Report

Lab Kequest 1174%2 resuits, page | of 20




Order #: 466334 Client: Stellar Envirmonmental Solutions I

Matrix: SOLID Client Sampie 1D: BH-16-19
Date Sampled: (9/25/2003
Time Sampled: 09:20 l
Sampled By:
Analyte Result DF DLR Units Date/Analyst l
8015 TEPH Diesel
TEPH Diesel | 49| 1 1.0 mgKg 10/01/03 AF l
Surregates Units Control Limits
o-Terphenyl (sur} N 94} % 55-200
8021B BTEX + MTBE
Benzene | ND| 1 0.005 mg/Kg  09/29/03 LT
Ethyl benzene o 1 008 1 0.005 mg/Kg 092903 LT
Methyl t - butyl ether N ND| 1 0.035 mg/Kg 09/29/03 LT
Toluene T B | 0.04| 1 0005 mgKg 09/29/03 LT
Xylene (total) | 0.08 1 0015 mgKg 09/29/03 LT
3015M - Gasoline
~ Gasoline o B 5.2 1 3 mgKg 09/29/03 LT
Surrogates Units Control Limits
" a,a,a-Trifluorotoluene N | 150] % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES ____ Analytical Results Report

Lab Kequest 117492 results, page 2 ot 20




_ l)rder #: Client: Stellar Envirmonmental Solutions
Matrix: SOLID Client Sample 11): BH-17-10
‘ate Sampled: (19/25/2003
ime Sampled: 11:20
Sampled By:

l Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel

TEPH Diesel 1 66| 1 10 mgKg 10/01/03 AF
' Surrogates LUnits Control Limits

" o-Terphenyl (sur) | %] o T 55-200 7

'mle BTEX + MTBE

Benzene NDj 25 0.125 mgKg 09/30/03 LT
' Ethyl benzene 37 25 0125 mgKg 093003 LT

Methy] t - butyl ether ND| 25 0875 mgKg 09/30/03 LT
0.73] 25 0.125 mgKg 09/30/03 LT

|
|
|
. Toluene | ‘ L
l Xylene (total) N 79 25 0375 mgKg 0973003 LT

l‘iOlSM - Gasoline

Gasoline | 236 25 750 mgKg 09/30/03 LT
' Surrogates Units Control Limits
a,a,a-Trifluorotoluene | h 1481 % 55 - 200 a

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

Analyticat Results Report
Lab Request 117492 results, page 3 ot 2U




Order #: 466336

Matrix: SOLID

Date Sampled: 09/25/2003
Time Sampled: 11:45
Sampled By:

Client: Stellar Envirmonmental Solutions
Client Sample 11: BH-17-13

Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | 83 i 10 mgKg 10/01/03 AF
Surrogates Units Conirol Limits
o-Terphenyl (sur) | 100| - % 55-200
8021B BTEX + MTBE
Benzene | 0.04| 50025 mgKg 0930/03 LT
Ethyl benzene | 052 5 0025 mgKeg 093003 LT
Methyl t - butyl ether B ND| 5 0175 mgKg 09/30/03 LT
~ Toluene T 028 25 0125 mg/Kg 09/30/03 LT
Xylene (total) ] 0.78] 5 0075 mgKg 09/30/03 LT
8015M - Gasoline
Gasoline e 33| 5 150 mg/Kg 09/30/03 LT
Surrogates Units Control Limits
a,a,a-Trifluorotoluene | i61| A 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES

Analytical Results Report

Lab Request 117492 results, page 4 of 20



l)rder #: 466337 Client: Stellar Envirmonmental Solutions

Matrix: SOLID Client Sample 11): BH-18-8

ate Sampled: 09/25/2003
ime Sampled: 12:20

Sampled By:
B Anaye Result DF DLR Units Date/Analyst
8015 TEPH Diesel
. TEPH Diesel - | ?’.IJ["'" T 1.0 mgKg 10/01/03 AF
Surrogates Units Control Limits
l o-Terphenyl (sur) - 95 ‘ % 55-200
lole BTEX + MTBE
" Benzene | ND[ 1 0005 mgKg 092903 LT
l Ethyl benzene | ND| 1 0005 mgKg 0929/03 LT
Methyl t - butyl ether T B | ND| 1 0.035 mgKg 09/29/03 LT
Toluene | ND| "1 0005 mgKg 09/29/03 LT
l Xylene (total) | ND| 1 0015 mgKg 0929/03 LT
iﬂlSM-Gasoline
Gasoline T |  Np 1 3 mgKg 0929/03 LT
l Surrogates Units Control Limits
" " TaaaTrifluorotoluene ' | 62 % 55-200

|
i
|
1
|
|
!
{

LR = Detection Iimit tor reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor f
s ;

'4SSOCIA TED LABORATORIES _ Avalytical Results Report

Lab Request 117492 results, page 3 of 20




Order #: 466338 Client: Stellar Envirmonmental Solutions '

3015M - Gasoline

Gasolime - - | NDJ 1 3 mg/Kg 09/36/03 LT

Surrogates Units

Matrix: SOLID Client Sample 1): BH-18-12
Date Sampled: (9/25/2003
Time Sampled: 12:40 '
Sampled By:
Analyte Result DF DLR Units Date/Analyst '
8015 TEPH Diesel
TEPH Diesel ' l 4.0[ 1 10 mgKg 100103 AF l
Surrogates Units Control Limits
o-Terphenyl (sur) i | ' 81| % 55 - 200 i l
8021B BTEX + MTBE '
Benzene | ND| 1 0.005 mgKg 09/29/03 LT ’
Ethyl benzene | 0.019) I 70005 mgKeg 092903 LT l
Methy] t - butyl ether | ND| 1 0035 mgKg 092903 LT 1
Toluene ) ) | ND| 1 0.005 mg/Kg 09/2903 LT
Xylene (total) | 0.063| 1 0015 mg/Kg 09/29/03 LT l

Control Limits

a,a,a-Trifluorotoluene | 129| B % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

>

ASSOCIATED LABORATORIES Analytical Results Report

Lab Request 117492 resulis, page 6 ot 20




l)rder #: 466339

Matrix: SOLID
ate Sampled: 09/25/2003
time Sampled: 13:30
Sampled By:

Client: Stellar Envirmonmental Solutions

Client Sample 11): BH-19-10

. Analyte Result DF DLR Units Date/Analyst
$015 TEPH Diesel
~TEPH Diesel B | 55 10 100 mgKg 100103 AF _
Surrogates Units Control Limits
l o-Terphenyl (sur) S | 84| % 55-200
'0213 BTEX + MTBE
Benzene ) | ND 1~ 0.005 mgKg 09/29/03 LT
l Ethyl benzene ] 1043 5 0025 mgKg 09729/03 LT
Methyl t - butyl ether ] ND| 1 0.035 mgKg 092903 LT
~ Toluene ] ND| 1 0005 mgKg 09/29/03 LT
' Xylene (total) '| 20f 5 0075 mgKg 0929/03 LT
‘DISM - (zasoline
Guotne T U ek e it
l Surrogates Units Control Limits
" aaa-Trifluorotoluene | 175| % 55 2200
lDLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor ]

ASSOCIATED LABORATORIES Analytical Results Report
Lab Request 117492 results, page 7 of 20




Order #: Client: Stellar Envirmonmental Solutions
Matrix: SQLID Client Sample 11): BH-19-15

Date Sampled: 09/25/2003

Time Sampled: 13:45

Sampled By:

me pm om o

Analyte Result DF DLR Units Date/Analyst
$015 TEPH Diesel
TEPH Diesel - | 60 1 1.0 mgKg 10/01/03 AF
Surrogates ' Units Control Limits
o-Terphenyl (sur) | 7 ) % 55-200 '
8021B BTEX + MTBE '
Benzene AL 0.13| 5 0025 mgKg 0930003 LT
Ethyl benzene o 1 22p 25 0125 mgKg 093003 LT l
Methyl t - butyl ether | 015 I 0.035 mgKg 09/30/03 LT
 Toluene ‘|’ - ND| 1 0.005 mgKg 09/30/03 LT

Xylens (total) 32| 7725 0375 mgKg 09/30003 LT ‘

$015M - Gasoline

Gasoline | 170 25 75.0 mgKg 09/30/03 LT
Surrogates Units Control Limits
a,a,a-Triﬂuorotolucr_le T I_ ]32| % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES Analytical Results Report

Lab Kequest | 1749 results, page § of 20




.)rder H2 Client: Stellar Envirmonmental Solutions
Matrix: SOLID Client Sample 1D: BH-20-11
'ate Sampled: 09/25/2003 ‘

‘ime Sampled: 15:20

Sampled By:

. Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel B 15| 1 1.0 mgKe 10/01/03  AF
l Surrogates Units Control Limits
o-Terphenyl (sur} | K ‘ % 55-200
'0213 BTEX + MTBE
Benzene | ND| "1 0005 mgKg 09/29/03 LT i
. Ethyl benzene 1 ND| 1 0.005 mgKg  09/29/03 LT
Methy! t - butyl ether ' | 'ND| 1 0035 mgKe 092903 LT
Toluene o | R ND| 1 0005 mgKg 09/29/03 LT
. Xylene (total) | ND| 1 0015 mg/Kg 0929/03 LT
‘01 5M - Gasoline
~ Gasoline | ~ ND| 13 mgKg 092903 LT
Surrogates Units Control Limits
" aaa-Trtluorotoluene ' | -5 % | 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

4 SSQC[Q ZEQ [ 4 BQR 4 IQR [ES Analytical Results Report
. Lab Request 117492 results, page % of 20




Order #: 466342 Client: Stellar Envirmonmental Solutions
Matrix: SOLID Client Sample 1I»: BH-20-13

Date Sampled: (9/25/2003
Time Sampled: 15:40
Sampled By:

Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | 77 1 10 mgKg 10/01/03 AF
Surrogates Units Control Limits
o-Terpheny! (sur) | o 71' _ % ) 55 -200_ B
$021B BTEX + MTBE
Benzene | ND| 100 05 mgKg 0973003 LT
Ethyl benzene | 831 100 05 mgKg 093003 LT
Methyl t - butyl ether | ND| 100 35 mg__/Kg 09/30/03"' LT
Toluene A | “ND| 100 0.5 mgKg 09/30/03 LT
~ Xylene (total) S | 26| 100 15 mg/Kg 09/30/03 LT

8015M - Gasoline

Gasoline | 792 100 3000 mgKg f)_9_/_30f03 7 LT
Surrogates Units Control Limits
a,a,a- Trifluorotoluene | 127| % o __ 551 %00 o V
DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor 7/ .“
. /

ASSOCIATED IABORATORIES Analytical Results Report

Lab Kequest 117492 results, page 10 ot 20 .




IOrder #e 466343 Client: Stellar Envirmonmental Solutions
Matrix: WATER Client Sample 11): BH-20-GW

ate Sampled: 09/25/2003
ime Sampled: 16:00

Sampled By:
. Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
. TEPH Diesel [ 0.4] 1 0.1 mgL  10/01/03 AF
Surrogates Units Control Limits
l o-Terphenyl (sur) | 101 ) % 55-200
lsozns BTEX + MTBE
Benzene | 9.3 R 03 ugl 09/29/03 LZ
Ethyl benzene | 80 ST 15 wglL 09/29/03 LZ
Methyl t - butyl ether | 7.9] 1 5wl 09/29/03 LZ
| L 1 03 ug/L 09/20/03 LZ
| 38| 1 0.6 uglL 09/29/03 LZ

8015M - Gasoline

Toluene
.  Xylene (total)

~ Gasoline | 9s6f 1 50 ug/L  09/29/03 LZ
Surrogates Units Control Limits
~ a,aa-Trifluorotoluene ""'|"""'*"”1"66]’”" % 55200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor 2 !

ASSOCIATED LABORATORIES  Analytical Resuts Report

Lab Request 117492 results, page 11 of' 20




Order #: 466344

Matrix: SQLID

Date Sampled: (9/26/2003
Time Sampled: 08:45
Sampled By:

Client: Stellar Envirmonmental Solutions
Client Sample 1: BH-21-14

Analyte Result DF DLR Units Date/Analyst l
8015 TEPH Diesel
TEPH Diesel | 4.9] 1 10 mgKg 1 q{01/03___:___'A:j§f'7”; .
Surrogates Units Control Limits
o-Terphenyl (sur) | 65] ' % 55-200 i '
8021B BTEX + MTBE l
Benzene ] ND| 1 0.005 mg/Kg 09/29/03 LT
Etltyl benzene | ND| 1~ 0005 mgKg 092903 LT l
Methyl t - butyl ether ; ND| 1 0.035 mgKg 09/29/03 LT
Toluene O ND| 1 0.005 mgKg 09/29/03 LT
"~ Xylene (total) | ND| 1 0.015 mgKg 09/29/03 LT .
8015M - Gasoline l
" Gasoline N | ND| 1 3 mgKg 09/29/03 LT
Surrogates Units Control Limits .
a,a,a-Tritluorotoluene o % 55-200

l 113|

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES

Analytical Results Report

Lab Request 117492 results, page 12 of 20




l)rder #: 466345

‘Matrix: SOLID

ate Sampled: 09/26/2003
‘ime Sampiled: 09:00

Client: Stellar Envirmonmental Solutions
Client Sample 1ID: BH-21-15.5

Sampled By:
| Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | 71 1 10 mgKg 10/01/03 AF
' Surrogates Units Control Limits
o-Terphenyl (sur) | 39 % 55-200
'0213 BTEX + MTBE
Benzene ) | 0.49] 25 0125 mgKg 09730/03 LT
' Ethyl benzene | 5.6| 50 0.25 mg/Kg 09/30/03 LT
" Methyl t - butyl ether | ND| 25 0875 mgKg 09/30/03 LT
Toluene | ND| 25 0.125 mg/Kg 09/30/03 LT
l Xylene (total) | N l4| 50 0.75 mgKg 0930/03 LT
'801 5M - Gasoline
Gasoline | 821| 50 150.0 mgKg 09/30/03 LT
l Surrogates units Control Limits
a,a,a-Trifluorotoluene ) % 55-200

ASSOCIATED LABORATORIES

Analytical Results Report

DLR = Detection limit tor reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

Lab Request 117492 results, page 13 of 20




Order #: Client: Steliar Envirmonmental Solutions
Matrix: SOLID Client Sample 11: BH-22-12

Date Sampled: 09/26/2003

Time Sampled: 09:40

Sampled By:

Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | 23| 1 1.0 mgKg 10/01/03 AF
Surrogates Units Control Limits
o-Terphenyl (sur) ) | " 83 % 55-200
8021B BTEX + MTBE
Benzene ) | ND| 1 0005 mgKg 09/29/03 LT
Ethyl benzene - | ND['"*"T""" 0.005 mgKg 09/29/03 LT
Methyl t - butyl ether - | NDl"' 1 0035 mgKg 09/29/03 LT
 Toluene N ND| 1 0005 mgKg 09/25/03 LT
Xylene (total) ) | ND| 1 0015 mgKg 09/29/03 LT

8015M - Gasoline

Gasoline 1 ND| 1 3 mgKg 09/29/03 LT

Surrogates Units Control Limits

' "124| ' % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOQCIATED LABORATORIES Analytical Results Reporl

-\

Lab Request 117492 results, page 14 ot 2U




l)rder #: 466347

Matrix: SOLID

ate Sampled: 09/25/2003
ime Sampled: 10:00

Client: Stellar Envirmonmental Solutions
Client Sample 11): BH-22-15

Sampled By:
l Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | B 10 mgKg 100103 AF
' Surrogates Units Control Limits
o-Terpheny! (sur) ' | 71| % 55-200
.30213 BTEX + MTBE
Benzene | 0.07| 3 0.025 mgKg 09/30/03 LT__
Ethyl benzene | 0.98] 57 0.025 mgKg 093003 LT
Methyl t - butyl ether Hl ND| 5 0175 mgKg 09/30/03 LT
Toluene ] ND} 57 0025 mgKg 093003 LT
Xylene (total) [ ‘ 15| 775 0075 mgKg 09/30/03 LT
8015M - Gasoline
Gasoline | 175 150 mg/K’g"""""09736'/‘05_’"_‘*1;?_:
Surrogates Units Control Limits
| 189 %  55-200

a,a,a-Trifluorotoluene

ASSOCIATED LABORATORIES

Analytical Results Report

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor ) ‘

Lab Kequest 117492 results, page 15 ot 20




Order #: 466348 Chient: Stellar Envirmonmental Solutions l

Matrix: SOLID Client Sample I: BH-23-12

Date Sampled: 09/26/2003
Time Sampled: 10:30 '
Sampled By:
Analyte Result DF DLR Units Date/Analyst l
8015 TEPH Diesel
TEPH Diesel 2 1 10 mgKg 10/01/03 AF B l
Surrogates Units Control Limits
" oTerphenyl(swn | __"67'| - % 55 - 200 - .
8021B BTEX + MTBE
Benzene | ND| 1 0005 mg/Kg“_O_QBOI()’jV T
Ethyl benzene | ND| 17 0005 mgKg 09/30/03 LT
" Methyl t - butyl ether N | ~ NDJ 1 0035 mgKg 0930003 LT
Toluene N ND| 1 0.005 mgKg 09/30/03 LT
~ Xylene (total) | ND| 1 0015 mgKg 093003 LT
8015M - Gasoline
 Gasoline - | ND| ! 3 mgKg 093003 LT
Surrogates Units Control Limits
aaa Trfluorotoluene N l i 93'|“ % - 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES __ Avelytical Results Report

-l
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l()rder #:| 466349 Client: Stellar Envirmonmental Solutions
Matrix: SQLID Client Sample 11»: BH-23-15.5

ate Sampled: 09/26/2003
Time Sampled: 10:40

Sampled By:
| Analyte Resut DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | 54| 1 10 mgKg 100103 AF
Surrogates Units Control Limits
o-Terphenyl (sur) B ) | 71| o % 55-200
8021B BTEX + MTBE
~ Benzene - NDj 50 025 T mgKg  09/30/03 LT

* Ethyl benzene | 2.8 50 025 mg/Kg 09/30/03 LT
Methyl t - butyl ether | ~ NDJ 5 175 mgKg 09/30/03 LT
|
|

34| 50 025 mgKg 0930/03 LT
9.0] 50 0.75 mgKg 09/30/03 LT

Toluene
Xylene (total)

8015M - Gasoline

Gasoline '| 414} 507 1500 mgKg 093003 LT
Surrogates Units Control Limits
' a,a,a-Tritluorotoluene o T 150] e 557500 o

DLR = Detection limit tor reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES  Analytical Resutts Report

Lab Request 117492 results, page 17 ot 20




Order #: 466350 Client: Stellar Envirmonmental Solutions I

Matrix: SOLID Client Sampie 1D: Laboratory Method Blank-S
Date Sampled:
Time Sampled: l
Sampled By:
Analyte Result DF DLR Units Date/Analyst l_
3015 TEPH Diesel
TEPH Diesel ) | ND| 1 10 mgKg 10/01/03 AF l
Surrogates Units Control Limits
o-Terphenyl (sur) " N 126 % 55-200 .
8021B BTEX + MTBE
Benzene | ND 177 0005 mgKg 092903 LT
Ethyl benzene | ND| 1 0,005 mgKg 09/29/03 LT
Methyl t - butyl ether ] ND| 1 0.035 mg/Kg 09/29/03 LT
Toluene | NDJ 1~ 0005 mgKg 09/29/03 LT
Xylene (total) | ND| 1 70015 mgKg 092903 LT
8015M - Gasoline
 Gasoline o 7 D 1777773 mgKg 09/29/03 LT
Surregates Units Control Limits
a,a.a-Trifluorotoluene | 106| % 55 - 200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor //

ASSOCIATED LABORATORIES ___ Analytical Results Report
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l)rder #: 466351 Client: Stellar Envirmonmental Solutions
Matrix: WATER Client Sample 11): Laboratory Method Blank-W

ate Sampled:
ime Sampled:

Sampled By:

i Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
l TEPH Diesel | ND| 1 0.1 mg/L 10/01/03  AF
. Surrogates Units Control Limits
o-Terphenyl (sur) | 1191 % 55-200
'0213 BTEX + MTBE
Benzene ] NDj 1 03 wugl  09/29/03 LZ
' Ethyl benzene | ND| 1 03 ugl 06/29/03 LZ
Methyl t - butyl ether | NDj t 5 ug/l 09/29/03 LZ
Toluene | ND| 1 03 ugl 09/29/03 LZ
' Xylene (total) T ] ND| 1 0.6 wug/l  09/29/03 LZ
r(l 15M - Gasoline
Gasoline | ND| 1 50 ug/L 09/29/03 LZ
. Surrogates Units Control Limits
~a,a,a-Trifluorotoluene - | o 128] % 55200
IDLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor )

ASSOCIATED LABORATORIES Analytical Results Report

Lab Request 117492 results, page 19 of 20
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Order #: 466425 Client: Stellar Envirmonmental Solutions
Matrix: WATER Client Sample 1D: BH-16-GW

Date Sampled: (9/26/2003
Time Sampled:
Sampled By:

Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
"TEPH Diesel ' o I 0.76'"!7 1 0.1 mgL 10/01/03  AF
Surrogates Units Control Limits
o-Terphenyl (sur) " | fOﬁl % 55 -2(307
8021B BTEX + MTBE
Benzene | 267| 10 30 ugl 09/29/03 LZ
Ethyl benzene - | 780} 20 60 ugL 09/29/03 LZ
Methyl t - butyl ether - | 14’2| 10 500 uglL 09/29/03 LZ
Toluene ’ 1 7.9| 10 30 ugll 09/29/03 LZ
Xylene (total) |‘ 485 10 6.0 ug/L 09/29/03 LZ

8015M - Gasoline

 Gasoline | 9990 100 5000 ugl 09/29/03 LT
Surrogates uUnits Control Limits
" “a,a,a-Trifluorotoluene ] 278¥| 7 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

Analytical Results Repori

-—]
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QC Sample:

Matrix:

Extraction Method :

Prep. Date:

Analysis Date:

ID#'s in Batch:

Reporting Units =

ASSOCIATED LABORATORIES
QA REPORT FORM
LCS/LCSD
SOLID
3545
09/29/03
10/01/03

LR 117492, 117478

mg/Kg

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Yalue Result True %%eRec L.Limit | H.Limit
Test Method LCS ND 26.7 25 107 0% 130%
DIESEL 3015D LCSD ND 283 25 113 70% 130%

LCS Result = Lab Controf Sample Result

True = True Value of LCS

L.Limit / H.Limit = LCS Control Limits

SURROGATE RECOVERY
Sample No. O-Terphenyl
QC Limit 55-200
Method Blank 126
LCS 144
LCSD 148

10/3/2003

8015d_fesd_0929s




ASSOCIATED LABORATORIES
QA REPORT FORM
QC Sample: LCS/LCSD
Matrix: SOLID
Prep. Date: 09/29/03
Analysis Date: 9/29-9/30/03
TD#'s in Batch: LR 117435, 117478, 117492
Reporting Units = mg/Kg

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Resnlt True %Rec L.Limit | H.Limit
Test Method 1LC8 ND 5.0 5 100 80% 120%
TPH 8015M-G LCSD ND 49 5 98 80% 120%

LCS Result = Lab Control Sample Result
True = True Vaiue of LCS
L.Limit / H.Limit = LCS Control Limits

SURROGATE RECOVERY
Sample No. AAA-TFT
QC Limit 55-200
Method Blank 103
LCS 168
LCSD 160

AAA-TFT = a,a.q-Trifluorotoluene

10/3/2003 8015g_lcsd_0929s1




l ASSOCIATED LABORATORIES
I LCS REPORT FORM
l QC Sample: LCS/LCSD
Matrix: SOLID
' Prep. Date: 00/29/03
' Analysis Date: 9/29-9/30/03
LAB ID#'s in Batch: LR 117492
' REPORTING UNITS = mg/Kg
' PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS
PREP. BLK {LCS LCSD
l Test Method Value Result TRUE %Rec Result % Rec
Benzene 8021 ND 0.016 0.02 80 0.017 85
' Toluene 8021 ND 0.021 0.02 1035 0.021 105
Ethyibenzene 8021 ND 0.021 0.02 105 0.021 105
' Xylenes 8021 ND 0.062 0.06 103 0.069 115
LCS = Lab Control Sample Result L.Limit H.Limit
l TRUE = True Value of LCS 80% 120%%
L.LIMIT / HLIMIT = LCS Control Limits
l SURROGATE RECOVERY
l Sample No. AAA-TFT
QC Limit 55-200
' Method Blank 106
LCS 141
. LCSD 114
AAA-TFT = g a,a-Trifluorotoluene
l 10/3/2003 8021 btex_lcsd 0929




ASSOCIATED LABORATORIES
QA REPORT FORM
QC Sample: 1.CS/LCSD
Matrix: WATER
Extraction Method : 3510B
Prep. Date: 09/30/03
Analysis Date: 10/01/03
ID#'s in Batch: LR 117492, 117414
Reporting Units = mg/L

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Result True %Rec L.Limit | H.Limit
Test Method LCS ND 0.84 1 84 80% 120%
DIESEL 8015D LCSD ND 0.89 1 89 80% 120%

LCS Result = Lab Controf Sample Result
True = True Value of LCS
L.Limit / H Limit = 1L.CS Control Limits

SURROGATE RECOVERY
Sample No. O-Terphenyl
QC Limit 55-200
Method Blank 119
LCS 152
LCSD 155
10/3/2003 8015d_lesd_0930w




ASSOCIATED LABORATORIES
QA REPORT FORM
QC Sample: LCS/LCSD
Matrix: WATER
Prep. Date: 09/26/03
Analysis Date: 09/29/03-09/30/03
ID#'s in Batch: LR 117433, 117467, 117492
Reporting Units = mg/L

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Result True %Rec | L.Limit | H.Limit

Test Method LCS ND 530 500 106 20% 120%

TPH 8015M-G LCSD ND 564 500 113 80% 120%
LCS Result = Lab Control Sample Result
True = True Value of LCS
L.Limit/ H Limit = LCS Control Limits
SURROGATE RECOVERY

Sample No. AAA-TFT
QC Limit 55-200
Method Blank 128
LCS 185
LC8D 190
AAA-TFT = a,a,a-Trifluorotoluene
10/3/2003 8015g_lcsd_01929wi




ASSOCIATED LABORATORIES l
LCS REPORT FORM l
QC Sample: LCS /LCSD '
Matrix: WATER
Prep. Date: 09/29/03 '
Analysis Date: 09/29/03
LAB ID#'s in Batch: LR 117433, 117434, 117492 .
REPORTING UNITS = mg/L '
PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS l
PREP. BLK [LCS LCSD
Test Method Value Result TRUE %Ree Result %Rec l
Benzene 8021 ND 18.4 20 92 18.8 94
Toluene 8021 ND 19.8 il 99 20.1 101 l
Ethylbenzene 2021 ND 204 20 102 20.8 104
Xylenes 8021 ND 61.6 60 103 61.8 103 .
LCS = Lab Control Sample Result L Limit H Limit
TRUE = True Value of LCS 80% 120% .
LLIMIT / HLIMIT = LCS Control Limits '
SURROGATE RECOVERY l
Sample No. AAA-TFT ,
QC Limit 55-200 l
Method Blank 128
LCS 141 l
LCSD 130
AAA-TFT = a,a.a-Trifluorotoliene l
10/3/2003 8021_btex_losd_0929w l
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ASSOCIATED LABORATORIES
806 North Batavia - Orange, California 92868 - 714/771-6900 FAX 714/538-1209
CLIENT Stellar Environmental Sclutions (10503) LAB REQUEST 121278
ATTN: Bruce Rucker
2198 Sixth Street REPORTED 12/17/2003
#201
Berkeley, CA 94710 RECEIVED 12/11/2003

PROJECT Redwood Regional Park
SUBMITTER Client

COMMENTS

This laboratory request covers the following listed samples which were analyzed for the parameters indicated on the
attached Analytical Result Report, All analyses were conducted using the appropriate methods as indicated on the report.
This cover letter is an integral part of the final report.

Order No. Client Sample Identification

483716 MW-2

483717 MW-3

483718 MW-4

483719 MW-7

483720 - MW-8

483721 MW-9

483722 MW-10

483723 MW-11

483724 Laboratory Method Blank

Thank you for the opportunity to be of service to your company. Please feel free to call if there are any questions regarding
this report or if we can be of further service.

ASSO: DL ORJES by,

Ed S. Behate, Ph.D.
Vice President

NOTE: Unless notified in writing , all samples will be discarded by appropriate disposal protocol 30 days from date reported.

TESTING & CONSULTING
‘Thereports of the Associated Laboratories are contidential property of our clients and Chemical
may 1ot be reproduced or used kor publication i part or in tuli without our written Microbiological
permission. This is for the mutual protection of the public, our clients, and ourselves. Environmental

Lab request 121278 cover, page 1 o'l




Order #: 483716

Client: Stellar Environmental Solutions

Matrix: WATER Chent Sample 1D: MW.2

Date Sampled: 12/10/2003
Time Sampled: 14:15

Sampled By:
Analyte Result DF DLR Units Date/Analyst
8015 TEPH Diesel
TEPH Diesel | ND| 1 0.1 mglL 12/16/03 AF
Surrogates Units Control Limits
o-Terphenyl (sur) |""' 114 % 55-200
8021B BTEX + MTBE
Benzene | 4.3 1 03 ug/lL 12/12/03 1Z
Ethyl benzene i | 1.3| 1 0.3 ug/L 12/12/03 LZ
Methyl t - butyl ether | 9.4| 1 5 ug/L 12/12/03 LZ
Toluene o h o | 1.6| 1 03 ug/lL 12/12/03 LZ
Xylene (total) | 1.2[ ) 0.6 ug/L 12/12/03 LZ
Surrogates Units Control Limits
a,a,a-Trifluorotoluene | 203*i % 70 - 130
8015M - Gasoline
Gasoline | 282] 1 50 wug/L 12/12/03 LZ )
Surrogates Units Control Limits
a,a.a-Trifluorotoluene % 55-200

| 203*'

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor f ‘

ASSOCIATED LABORATORIES Analytical Results Report

Lab Request 12127¥% results, page 1 of ¥




|Order #: Client: Stellar Environmental Solutions
Matrix: WATER Client Sample 1}: MW-3

'_)ate Sampled: 12/10/2003
lme Sampled: (9;45
Sampled By:

I Analyte Result DF DLR Units Date/Analyst

300.0 Nitrate as NO3 by Ion Chromatography

l Nitrate (as NO3) | ND)j 1 044 mglL 12/11/03  GP
' Sulfate | 37| 1 1.0 mg/L 12/11/03  GP
IDLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilutton Factor

Analyticat Results Report &

Lab Kequest 121278 results, page 2 ot Y




Order #: Client: Stellar Environmental Solutions
Matrix: WATER Client Sample »;: MW-4

Date Sampled: 12/10/2003

Time Sampled: 14:05

Sampled By:

Analyte Result DF DLR Units Date/Analyst

300.0 Nitrate as NO3 by fon Chromatography

Nitrate (as NO3) | ET 044 mgll 1211103 GP
Sulfate ] 59 1 10 mgLl 121103 GP l
8015 TEPH Diesel
 TEPH Diesel [ ND| 1 0.1 mg/L 12/16/03  AF .
Surrogates Umits Control Limits
" "o-Terphenyl (sur) ‘ 133 | % 55 - 200 '
$021B BTEX + MTBE l
Benzene | NDj 1 03 ugll  12/12/03 1LZ
Ethyl benzene ) ] NDI 1 03 ugl 12/12/03 LZ
Methyl t - butyl ether | NDl 1 5 ugl 12;’ 12/03 LZ I
Toluene | ND| 1 03 ugll 12/12/03 LZ
Xylene (total) | NDj 1 0.6 ug/L 12/12/03 LZ '
Surrogates Units Control Limits
a,a,a-Trifluorotoluene | 187| % 70 - 1307 | l
3015M - Gasoline
Gasoline | ND 1 50 ug/L 12/12/03  1Z '
Surrogates Units Control Limits
a,a,a-Trifluorotoluene | 187| % 55-200 I

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor }

ASSOCIATED LABORATORIES __ Analytical Results Report

Lab Request 121278 results, page 3 ot %




l)rder #: Client: Stellar Environmental Solutions
Matrix: WATER ' Chent Sample 1D: MW-7
'ate Sampled: 12/10/2003
ime Sampled: 13:40
Sampled By:

l Analyte Result DF DLR Units Date/Analyst

3040.0 Nitrate as NO3 by Ion Chromatography

Nitrate (as NO3) | ND| 1 044 mgl  12/11/03 GP
Sulfate | 20 1 1.0 mgl 12/11/03  GP
!015 TEPH Diesel
. TEPH Diesel o | L1 0.1 mgl  12/16/03 AF
Surrogates Units Control Limits
l " o-Terphenyl (sur) | 109) % 55-200
inzm BTEX + MTBE
Benzene | 62} 10 3.0 ug/L 12/12/03 LZ
Ethyl benzene | 295 10 3.0 ug/ll 12/12/03 1Z
' Methy! t - butyl ether | 89 10 500 wug/L 12/12/03 1Z
Toluene I 43| 10 3.0 uglL 12/1.’%{03 LZ i
l Xylene (total) | 184| 10 60 wgl 121203 1Z
Surrogates Units Control Limits
a,a,a-Trifluorotoluene o | 201¥| % 70 - 130

3015M - Gasoline

' Gasoline | 9140 10 5000 ugL 12/12/03 LZ
Surrogates Units Control Limits
l_ a,a,a-Trifluorotoluene | 201*| % 55- 200

LR = Detection limit for reporting purposes, NID = Not Detected below indicated detection limit, DF = Dilution Factor

) e am = ==

SSOCIATED LABORATORIES Analytical Results Report

-~
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Client: Stellar Environmental Solutions
Chlient Sample H): MW-3

Order #: 483720

Matrix: WATER

Date Sampled: 12/10/2003
Time Sampled: 12:50

Sampled By:
Analyte Resuit DF DLR Units Date/Analyst
300.0 Nitrate as NO3 by Ion Chromatography
Nitrate (as NO3) o | ~ NDJ 1 0.44 mgL 12/11/03 GP
"~ Sulfate | 88] 1 1.0 mg/L 12/11/03 GP
8015 TEPH Diesel
TEPH Diesel | 0. 1 0.1 mg/lL 12/16/03 AF
Surrogates Units Control Limits
o-Terpheny! (sur) | 112] % 55 —__%(_)O
$021B BTEX + MTBE
Benzene | 19 1 03 wuglL 12/13/03 LZ
Ethyl benzene | 26[ 1 0.3 ug/lL 12/13/03 LZ
Methyl t - butyl ether | ND| 1 5 ugl 12/13/03 1LZ
Toluene | 1.5[ 1 0.3 ugl 12/13/03 LZ
Xylene (total) | 36| 1 0.6 ug/L 12/13/03 LZ
Surrogates Units Control Limits
a,a,a- Tritluorotoluene | 182[ % 70 - 130 -
8015M - Gasoline
Gasoline | 485] 1 50 ug/L 12/13/03 LZ
Surrogates Units Control Limits
aaa-Tritluworotoluene | 182 % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES

Analytical Results Report

Lab Request 121278 results, page 5 of'Y
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l)rder #: Client: Stellar Environmental Solutions
Matrix: WATER Client Sample 1D: MW.0
'ate Sampled: 12/10/2003
lime Sampled: 13:20
Sampled By:

' Analyte Result DF DLR Units Date/Analyst

300.0 Nitrate as NO3 by Ion Chromatography

Nitrate (as NO3) | ND| 1 0.44 mglL 12/11/03  GP
Sulfate S | '711 1 1.0 mglL 12/11/03 GP
!015 TEPH Diesel
' TEPH Diesel | 0.7| 1 01 mgl  12/16/03 AF
Surrogates Units Control Limits
' o-Terphenyl (sur) | 104] % 55-200
iozm BTEX + MTBE
~ Benzene = | 287 10 30 ug/lL 12/13/03 LZ
" Ethyl benzene | 901 20 60 wug/lL 12/13/03 LZ
I Methyl t - butyl ether | 60| 1 5 ug/L 12/13/03 LZ
Toluene | 31} 1 03 ugl 12/13/03 LZ
l  Xylene (total) | 255 10 60 wug/L 12/13/03 LZ
' Surrogates Units Control Limits
a,a,a-Trifluorotoluene | 131[ % 70 - 130 B

015M - Gasoline

i S ...

Gasoline | 7080} 10 5000 ug/L 12/13/03 LZ
Surrogates Units Control Limits
a,a,a- Triflucrotoluene | 141] % 55-200

LR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES Analytical Results Report
Lab Request 121278 results, page 6 ot'Y '
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Order #: 483722 Client: Stellar Environmental Solutions l-

Matrix: WATER Client Sample 1D: MW-10
Date Sampled: 12/10/2003
Time Sampled: 12:30 l
Sampled By:
Analyte Result DF DLR Units Date/Analyst l_

300.0 Nitrate as NO3 by Ion Chromatography

044 mg/L 12/11/403 GP .

Nitrate (as NO3) | ND| 1
Sulfate | 66| 1 1.0 mglL 121103 GP
8015 TEPH Diesel l
~ TEPH Diesel | NDJ 1 0.1 mgl 12/17/03 AF .
Surrogates Units Control Limits
o-Terphenyl (sur) | 93| % 55-200
$021B BTEX + MTBE
" Benzenc - | 6.9| 1 03 ugl 12/13/03 LZ
Ethyl benzene | 8.0] 1 03 ug/L 12/13/03 LZ L
Methyl t - buty! ether | 9.9| 1 5 wg/L 12/13/03 LZ
Toluene | ND| 1 03 ugl 12/13/03 LZ
Xylene (total) | ND| I 06 uwgl 121303 1Z
Surrogates Units Control Limits
~ a,a,a-Trifluorotoluene | 14| % 70 - 130 o

8015M - Gasoline

Gasoline | 162| 1 50 ug/L 12/13/03 LZ
Surrogates Units Control Limits
a,a,a- Tritluorotoluene ‘ | 14| % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

Analytical Resulis Report

Lab Request 121278 results, page 7 ot ¥




Client: Stellar Environmental Solutions
Llient Sample 1D: MW-11

l)rder #:] 483723

Matrix: WATER

ate Sampled: 12/10/2003
ime Sampled: 13:55

Sampled By:
' Analyte Result DF DLR Units Date/Analyst
300.0 Nitrate as NO3 by Ion Chromatography
Nitrate (as NO3) b O ND| 1 0.44 mg/L 12/11/03 GP
l Sulfate | 4.0) 1 1.0 mg/L 12/11/03 GP
8015 TEPH Diesel
TEPH Diesel i | 11 i 0.] mglL 12/17/03 AF
Surrogates Units Control Limits
o-Terphenyl (sur) | 104| % 55-200
8021B BTEX + MTBE
Benzene | 314 20 6.0 ug/lL 12/13/03 LZ
Ethyl benzene l 1070| 20 6.0 ugl 12/13/03 LZ
" "Methyl t - butyl ether | 173)| 20 100.0 ug/lL 12/13/03 LZ
Toluene | 60| 20 6.0 ug/L 12/13/03 LZ
Xylene (total) | 802} 20 120 ug/L 12/13/03 LZ
Surrogates Units Control Limits
a,a,a-Trifluorotoluene l 163 % 70 - 130
8015M - Gasoline
Gasoline | 15000| 20 10000 ug/L 12/13/03  LZ
Surrogates Units Control Limits
a,a,a- Tritluorotoluene | 165| % 55 - 200

DLR = Detection Jimit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

Analytical Results Report

ASSOCIATED LABORATORIES

1.ab Request 121275 resuits, page 8ot Y




Order #: Client: Stellar Environmental Solutions
Matrix: WATER Client Sample 1D: Laboratory Method Blank
Date Sampled:
Time Sampled:

Sampled By:
Analyte Result DF DLR Units Date/Analyst
300.0 Nitrate as NO3 by Ion Chromatography
Nitrate (as NO3) o | ND| 1 044 mgl  12/1103 GP
Sulfate o | NDJ 1 1.0 mg/lL 12/11/03 GP
8015 TEPH Diesel
TEPH Diesel ' | NDj 1 0.1 mg/lL 12/16/03 AF
Surrogates Units Control Limits
o-Terphenyl (sur) " | 120 % 55-200
80218 BTEX + MTBE
" Benzene | ND| 1 03 ugl 12/13/03 LZ
Ethyl benzene ] NDJ I 03 ug/l 12/13/03 LZ
Methyl t - butyl ether | ND| 1 5 ug/L 12/13/03 LZ
 Toluene O NDj 1 03 ug/L 12/13/03 1Z
Xylene (total) | NDJ 1 06 ug/L 12/13/03 LZ
Surrogates Units Control Limits
a,a,a-Trifluorotoluene | 162] % 70-130 7
8015M - Gasoline
Gasoline | ND| 1 50 wug/L 12/13/03 1Z
Surrogates Units Control Limits
" a,aa-Tritfluorotoluene " | 162] % 55 - 200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED LABORATORIES __ Avalytical Results Report

Lab Request 12127¥ results, page Yot ¥
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ASSOCIATED LABORATORIES

QA REPORT FORM
QC Sample : LR 121260
Matrix: WATER
Prep.Date: 12/11/03
Analysis Date: 12/11/03
Lab ID#'s in Batch: LR 121180, 121278, 121259, 121260, 121215, 121227, 121243,

MATRIX SPIKE / MATRIX SPIKE DUPLICATE RESULT

REPORTING UNITS=  mg/L

‘Sample Spike Matrix Matrix %Rec "/;Rec
Test Method Result Added _ Spike j Spike Dup MS MSD RPD
cL 300.0 36 200 23s | 236 100 100 0
S04 300.0 64 200 273 278 105 107 2
NO3 300.0 37.0 100 141 138 104 101 2
NO2 300.0 ND 100 103 104 103 104 1
RPD = Relative Percent Difference of Matrix Spike and Matrix Spike Dup %Rec Limits = 80 - 120
%REC-MS & MSD = Percent Recovery of Matrix Spike & Matrix Spike Duplicate RPD Limits = 20
PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK [LCS

Test Method Value Result True %Rec L.Limit | H.Limit
CL 300.0 ND 49.0 50 98 90% 110%
S04 300.0 ND 50.1 50 100 90% 110%
NO3 300.0 ND 24.3 25 97 90% 110%
NO2 300.0 ND 5.0 5 10(]'= 90% 110%

VALUE = Preparation Blank Value; ND = Not-Detected
LCS = Lab Control Sample Result

TRUE = True Value of LCS

L.LIMIT / HLIMIT = LCS Control Limits

127182003 300 ic 1211w




ASSOCIATED LABORATORIES
QA REPORT FORM
QC Sample: LCS/LCSD
Matrix: WATER
Extraction Method : 3510B
Prep. Date: 12/16/03
Analysis Date: 12/16/03
ID#'s in Batch: LR 121444, 121461, 121278, 121511
Reporting Units = mg/L

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Result True %eRec L.Limit | H.Limit
Test Method 1LCS ND 0.70 1 70 70% 130%
DIESEL 2015D LCSD ND 0.83 1 83 70% 130%

LCS Result = Lab Control Sample Result
True = True Value of LCS
L.Limit / H.Limit = LCS Control Limits

SURROGATE RECOVERY
Sample No. O-Terphenyl
QC Limit 55-200
Method Blank 120
LCS 133
1LCSD 149
12/18/2003 8015d _lesd 1216w




ASSOCIATED LABORATORIES
l LCS REPORT FORM
l QC Sample: LCS/LCSD
Matrix: WATER
l Prep. Date: 12/12/03
l Analysis Date: 12/12/03-12/13/03
LAB ID#'s in Batch; LR 121278
' REPORTING UNITS = mg/L
' PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS
PREP. BLK |LCS 1LCSD
l Test Method Value Result TRUE %Rec Result %Rec
Benzene 8021 ND 18.3 20 92 21.2 106
l Toluene 8021 ND 18.3 20 92 21.0 105
Ethylbenzene 8021 ND 18.3 20 92 20.9 105
' Xylenes 8021 ND 53.5 60 89 62.2 104
LCS = Lab Control Sample Result L Limit H.Limit
l TRUE = True Value of LCS 80% 120%
LLIMIT/ HLIMIT = LCS Control Limits
l SURROGATE RECOVERY
l Sample Neo. AAA-TTFT
QC Limit 55-200
Method Blank 162
l LCS 62
l LCSD 194
AAA-TFT = a,a,a-Trifluorotoluene
l 12/18/2003 8021_btex_lesd_1212wl




ASSOCIATED LABORATORIES
QA REPORT FORM
QC Sample: LCS/LCSD
Matrix: WATER
Prep. Date: 12/12/03
Analysis Date: 12/12/03-12/13/03
ID#'s in Batch: LR 121278, 121204, 121196, 121329, 121091
Reporting Units = mg/L

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Result True % Rec L.Limit | H.Limit

Test Method LCS ND 575 500 115 80% 120%

TFH 8015M-G LCSD ND 554 500 111 80% 120%
LCS Result = Lab Control Sample Result
True = True Value of LCS
L.Limit / H Limit = LCS Control Limits
SURROGATE RECOVERY

Sample No. AAA-TFT
QC Limit 55-200
Method Blank 162
LCS 180
LCSD 184
AAA-TFT = a,a,a-Trifluorotoluene
12/18/2003 8015g lesd 1212w]
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ASSOCIATED LABORATORIES |
806 North Batavia - Orange, California 92868 - 714/771-6900 FAX 714/538-1209 ;
CLIENT Stellar Environmental Solutions (10503) LAB REQUEST 121363 }
ATTN: Bruce Rucker
2198 Sixth Street REPORTED  12/16/2003
#201
Berkeley, CA 94710 RECEIVED  12/12/2003

PROJECT #2003-02

Redwood Regional Park Service Yard
SUBMITTER Client

COMMENTS

This laboratory request covers the tollowing listed samples which were analyzed for the parameters indicated on the
attached Analytical Result Report. All analyses were conducted using the appropriate methods as indicated on the report.
This cover letter is an integral part of the final report.

Order No. Client Sample ldentification
484139 SW-3
484140 SW-2
484141 Laboratory Method Blank

Thank you for the opportunity to be of service to your company. Please feel free to call if there are any questions regarding
this report or if we can be of further service,

ASSO DL TORIES by,

Ed ‘BEhare, Ph.D.
Vice President

NOTE: Unless notified in writing , all samples will be discarded by appropriate disposal protocol 30 days from date reporied.

TESTING & CONSULTING

‘T'he reports of the Associated Laboratories are conhidential property of our chients and Chemical
may not be reproduced or used forpublication 1 part or 11 full without our wntten Microbinlogical
permission. This is for the mutual protection of the public, our clients, and ourselves. Environmental

Labrequest 121363 cover, page 1 o'l




l)rder #: 484139 Client: Stellar Environmental Solutions

Matrix: WATER Client Sample Ib: SW-3
ate Sampled: 12/10/2003

‘ime Sampled: (08:10

Sampled By:

i Analyte Resut DF DLR Units Date/Analyst
8015 TEPH Diesel
l ~ TEPH Diesel | ND| 1 0.1 mgl 12/15/03 AF
I Surrogates Units Control Limits
 o-Terphenyl (sur) ] 75| % 55-200
'02113 BTEX + MTBE
" Benzene | ND| 1 03 uglL 12/13/03 LZ
. Ethyl benzene - | ND| 1 03 wug/L 12/13/03 LZ
" Methyl t - butyl ether [ ~ ND| 1 5 ug/L 12/13/03 LZ
" Toluene - ] NDj 1 03 ugl 12/13/03 LZ
l  Xylene (total) S | ND| 1 T 0.6 ug/L 12/13/03  LZ
Surrogates Units Contrel Limits
l aas Trflorotolaene | 53] % 70-130
l8015M - Gasoline
Gasoline o | 60| 1 50 ug/L 12/13/03 LZ
. Surrogates Units Control Limits
| a,a,a- Tritfluorotoluene o | 92) o Ty 552000
il
|
l DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor /"
ASSOCIATED LABORATORIES __ Anelytical Results Report éﬂ
l Lab Kequest 121303 results, page | ol 3




Order #: 484140 Client: Stellar Environmental Solutions I
Matrix: WATER Client Sample 11): SW-2

Pate Sampled: 12/10/2003
Time Sampled: 08:20 l
Sampled By:

Analyte Result DF DLR Units Date/Analyst l

8015 TEPH Diesel

TEPH Diesel | NDj ] 0.1 mg/lL 12/15/03 AF l

Surrogates Units Control Limits

o-Terphenyl (sur) ' | 86| % 55-200

Benzene 03 ug/lL 12/13/03 LZ

1
Eth§i"i5é}i_zene } 1 “63 w/L 12713103 LZ
Methyl t - butyl ether __ l ND| 1 5 uglL 12/13/03 LZ
| 1
| 1

§021B BTEX + MTBE l

" Toluene NDj 03 uwgl  1213/03 LZ
" Xylene (total) - ND)| 06 ugl  12/1303 1Z
Surrogates Unmits Control Limits

a,a,a-Trifluorotoluene | 93 " % 70 - 130

8015M - Gasoline

' Gasoline ’ - | 876|' 1 50 ug/L 71241303 LZ
Surrogates Units Control Limits
' aaa-Trifluorotoluene I 93] ' % 55-200

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

ASSOCIATED IABORATORIES Analytical Results Report

Lab Request 121363 results, page 2 ot 3




lOrder #:1 484141

Matrix: WATER
ate Sampled:
ime Sampled:

Sampled By:

Client: Stellar Environmental Solutions
Client Sample 1D: Laboratory Method Blank

l Analyte Result DF DLR Units Date/Analyst
3015 TEPH Diesel
l TEPH Diesel ] ND| 1 0.1 mglL 12/15/03  AF
l Surrogates Units Control Limits
o-Terphenyl (sur) | 82 % 55-200
'302113 BTEX + MTBE
Benzene | NDj 1 03 ugl 12/13/03 LZ
~ Fthyl benzene | ND| 1 03 ugL 12/13/03 LZ
Methyl t - butyl ether | ND)| 1 5 ugl 12/13/03  1LZ
Toluene | ND| 1 03 ug/lL 12/13/03 LZ
Xylene (total) | ND| 1 0.6 ug/L 12/13/03 LZ
Surrogates Units Control Limits
a,a,a- Lritluorotoluene | 92 %  70-130
$015M - Gasoline
Gasoline ‘ ND| 1 50 ug/l 12/13/03 LZ
Surrogates Units Contro! Limits
' - a,a,a:Tﬁtluorotoluene Yo 55-200

I 2|

ASSOCIATED LABORATORIES

Analytical Results Report

DLR = Detection limit for reporting purposes, ND = Not Detected below indicated detection limit, DF = Dilution Factor

Lab Request 121363 results, page 3 ot 3




ASSOCIATED LABORATORIES .
LCS REPORT FORM l
QC Sample: LCS /LCSD '
Matrix: WATER
Prep. Date: 12/112/03 l
Analysis Date: 12/12/03-12/13/03
LAB ID#'s in Batch: LR 121157, 121363 l
REPORTING UNITS = mg/L l
PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS .
PREP. BLK [LCS LCSD
Test Method Yalue Result TRUE %Rec Result %Rec l
Benzene 8021 ND 221 20 111 22.4 112
Toluene 8021 ND 222 20 111 23.0 115 I
Ethylbenzene 8021 ND 235 20 118 240 120
Xylenes 8021 ND 69.0 60 115 70.1 117 '
LCS = Lab Control Sample Result L.Limit H_Limit
TRUE = True Value of LCS 80% 120% l
LLIMIT  HLIMIT = LCS Conirol Limits
SURROGATE RECOVERY l
Sample No. AAA-TFT
QC Limit 55-200 '
Method Blank 92
LCS 103 l
LCSD 107
AAA-TFT = a,a.a-Trifluorotoluene .
12/16/2003 8021_btex_losd 1212w l




QC Sample:
Matrix:

Extraction Method :
Prep. Date:
Analysis Date:

ID#'s in Batch:

Reporting Units =

ASSOCIATED LABORATORIES
QA REPORT FORM
LCS/LCSD
WATER
3510B
12/15/03
12/15/03

LR 121363, 121279, 121116, 121219, 121292

mg/L

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Result True %Rec | L.Limit | H.Limit
Test Method LCS ND 0.76 1 76 70% 130%
DIESEL 8015D LCSD ND 0.84 1 84 70% 130%

LCS Result = Lab Control Sample Result

True = True Value of LCS

L.Limit / H.Limit = LCS Control Limits

SURROGATE RECOVERY
Sample No. O-Terphenyl
QC Limit 55-200
Method Blank 82
LCS 109
LCSD 117

12/16/2003

80154 lesd 1215w




ASSOCIATED LABORATORIES
QA REPORT FORM
QC Sample: LCS/LCSD
Matrix: WATER
Prep. Date: 12/12/03
Analysis Date: 12/12/03-12/13/03
ID#'s in Batch: LR 121157, 121194, 121363, 121284, 121344
Reporting Units = mg/L

PREPARATION BLANK / LAB CONTROL SAMPLE RESULTS

PREP BLK
Value Result True %Rec L.Limit | H.Limit
Test Method LCS ND 469 500 94 20% 120%
TPH 8015M-G LCSD ND 540 500 108 80% 120%

LCS Result = Lab Conirol Sample Result
True = True Value of LCS
L.Limit / H Limit = LCS Control Limits

SURROGATE RECOVERY
Sample No. AAA-TET
QC Limit 55-200
Method Blank 92
LCS 157
LCSD 168

AAA-TFT = a,a,a-Trifluorotoluene

1271672003 8015g_lesd_1212w
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Subject: GeoProbe rig at borehole BH-22.

Site: 7867 Redwood Road, Oakland, California
Date Taken: September 26, 2003 Project No.: SES 2003-02

Photographer: Bruce Rucker | Photo No.: 01

Subject: GeoProbe rig at BH-21.

Site: 7867 Redwood Road, Ozkland, California
; Date Taken: September 26, 2003 II Project No.: SES 2003-02

| Photographer: Bruce Rucker | Photo Mo, 02

STELLAR ENVIRONMENTAL SOLUTIONS, INC.




Subject: Boreholes (marked with orange cones, left to right) BH-22, BH-20, BH-13 and BH-21

Site: 7867 Redwood Road, Oakland, California

Date Token: September 26, 2003

Project No.: SES 2003-02

Photographer: Broce Rucker

Photo No.: 03

Subject: Boreholes (marked with orange cones, left to right) BH-18. BH-17, BH-19 and BH-16

Site: 7867 Redwood Road, Oakland, Califormnia

Date Taken: September 26, 2003

Project No.: SES 2003-02

Photographer: Bruce Rucker

Photo No,; 04

STELLAR ENVIRONMENTAL SOLUTIONS, INC.




Stellar Environmental Sclutions, Inc. i i
2198 Sixth Street, Bely, C 24710 sml Bﬂrmg I.Dg

Geoscie & ng Consulting

LT

BORING NUMBER _BM:38 pyge _1_ of _2
PROJECT _Redwood Req. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakiand PROJECT NUMBER _2003-02

— with blue-grey discoloration

:20: % 23

2003-02-14

I TOTAL DEPTH _31 feet BOREHOLE D{A. ___2-inch
SURFAGE ELEV. WATER FIRST ENCOUNTERED ~17 ft.
l DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
l w3Z| e
ety GRAFHIC 252 |82 |NSTRUMENT)  DESCRIPTION/SOIL CLASSIFICATION REMARKS
' : 0 ] Asphalt roadway "Instrument® is a
- — Light brown clayey silt @, photo ionization detector.
T — dry, friable, no cohesion, ) .
I — 2 — stiff, dense "Readings” are in parts
R per million per volume
— air (ppmv)
' — 4 - <1 Continuous core soil
— sampling & 100% sampie
— = 6 ‘ recovery, unless noted
' E—— otherwise.
— 6 — <1
l — 13 7' Becomes sl. cohesive
— 8 — 3
l 7] <1 Brown silty clay X, sl. soft
[ 1 0: to sl. stiff, moist, cohesive,
Y] 2 sl. friable
l [ B 11' Becomes sl. stiff
—12 30 12' Becomes mod. stiff
' — no data
l :1 4+ 28 Brown clayey silt (m minor sm.
[ 45 \ gravel, dry, friable, not cohesive
| 16 5 Brown silty clay (" with blue-
l I grey discoloration, moist, mod.
E— 20 stiff, cohesive
l 18— 11 17" V. moist, sl. stiff
T ericro SN 44 19' Becomas red-brown




2003-02-15

Steilar Environmental Solutions, Inc. I
2198 Sixth Street, Berkeley, CA 94710 Soil Boring Log

Gmeone & Engincerig Gonaaling

N

N - A e e e

BORING NUMBER _BH-16 page _2  of

PROJECT _Redwood Reg. Park Serv, Yard QWNER East Bay Regiconal Park District
LOCATION 7867 Redwood Rd., Oakland _ PRQJECT NUMBER 2003-02

TOTAL DEPTH __31 feet BOREHOLE DIA. __2-inch
SURFACE ELEV. WATER FIRST ENCOUNTERED ~17ft.

DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
pl GRAFHIC %é% 5% INSTRUMENT|  DESCRIPTION/SOIL CLASSIFICATION REMARKS

20

15
AN
14
24' Sample color fully blue-grey

25' Becomes light brown

*BH-16-GW" sample
collected (VOAs only) I

on 2/25/03.
- Bedrock Yellow-brown weathered siltstone,| Extremely slow recharge
— 7 dense, dry, friable, angular
—32— fractures Diesel container filled
— = on 9/26/03.
—~ Bottom of borehole = 31' '
T Water level = 17"
—34 on 9/26/03

|
|
38
x 3



Stellar Environmental Solutions, Inc. Soil Boring Log
2198 Sixth Street, ka, A 94710

Gaoscie Consulting

BORING NUMBER 87 page 1 of _2_

PROJECT _Redwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Qakland PROJECT NUMBER _2003-02

TOTAL DEPTH _27.5 feet BOREHOLE DIA. __2-inch
SURFACE ELEV. WATER FIRST ENCOUNTERED 16 ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeft GEOLOGIST B. Rucker DATE DRILLED 9/25/03
]

poaly GRAPHIC i 32| NTADNG | DESCRIPTIOSOIL GLASSIFIGATION REMARKS
- 0 .

; A "Instrument” is a
— - Light brown clayey silt ()}, dry, A
— friable, no cohesion, stif?;.lense photo ionization detector.
_ 2 _ "Readings” are in parts
I - per million per volume
. air (ppmv)
— 4 _ <1 Continuous core soil
= = sampling & 100% sample
= <1 recovery, unless noted
— otherwise.
— 6 — <1 6' Becomes sl. cohesive
— <1
-8 <1 _
— - / Brown silty clay (38, sl.-mod. This bovehole drilted
E— BH_W{ i 66 stiff, cohesive, sl. friable, moist ﬁ.‘wwe (off
_1 7 9.5' Not friabls, fully cohesive vertical): "Dépths’
—10— 214 ¥ herein répresent
] 273 Vertical depth, not core
[ / length, except that
40 A depth reference in soil
_1 2_ sr-17-15' J 3%0 12.5' V. maist, blue-grey samples is core length,

— 264 discoloration begins not depth.

:1 4: ) Depth = (0.93) (core length)
—-_— _ <1

:1 6: 63 16' Bacomes soft-sl. stiff,

v. moist, silt is minor
78

—18— 14
—~ 3
—20— / 23 20" Becomes stiff

2003-02-24




Stellar Environmental Solutions, Inc. Soil Boring Log
2198 Sixth Street, Berkeley, CA 94710

: J Consulting

N

BORING NUMBER _BH-17 page _ 2 of

PROJECT _Redwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland _ pROJEGT NUMBER _2003-02

TOTAL DEPTH _27.5 feet BOREHOLE DIA. __2-inch

SURFACE ELEV. WATER FIRST ENCOUNTERED ~16 ft.

DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe

DRILLER Jeft GEOLOGIST B. Rucker DATE DRILLED ©/25/03

= P

s aRAHIIC %Eé 32| MSIADNE || DESCRIPTION/SOIL CLASSIFICATION REMARKS '

:20:/ 24 21.5' Weathered siltstone '

I / 17 fragments, dry, friable

:22_ /] no reading

— 22' Light brown clayey silty (ML), l

— 5 N saturated, soft

:24: Brown silty clay (CL), cohesive, .

- sl. friable, stiff, sl. moist, v. minor

— — small gravel

e | 23.5' Becomes gravelly (~30%),

:26: sl. stiff '

: : Blue grey-light brown, silty clay

o8| (CH), sl.-mod. stiff, v. moist l

— T 27' Becomes gravelly (~40%, .

: ] sm.-med., subangular}, sl. moist, tiaar:g?g'%euipti r .

30— sl. cohesive saturated cores

b~ — Bottom of borehole = 27

— Water level = 12' after

— 10 min. '

30

34 —

—36— l
| 40— :
g
g




Stetlar Environmental Selutiens, Inc. ' o
2198 Sixth Street, Berkeley, CA 94710 Soil Boring Log

Geoscience ineering Consulting

BORING NUMBER s BH-E8 page _1_ of _2

PROJECT _Redwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland  PROJECT NUMBER 2003-02

l TOTAL DEPTH _30.5 feet BOREHOLE DIA. ___2-inch
SURFACE ELEV. WATER FIRST ENCOUNTERED _unknown
l DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER _Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
l e
iy GRATHIC 25 S=[INSTAUMENT|  pEgGRIPTION/SOIL CLASSIFICATION REMARKS
' _ 0 - Light brown clayey silt (Mk) “Instrument” is a
— friable, no cohesion, stiff, "‘dry photo ionization detector.
l : 2 : "Readings" are in parts
| ] per million per volume
I— air (ppmv)
I — 4 — 22 Continuous core soil
— sampling & 100% sample
— - 16 recovery, unless noted
l — 7 - - otherwise.
- 6 — 8 Brown silty clay {CL), sl. stiff,
— - / 18 cohesive, sl. friable, sl. moist
- - 7
l ] /! 2 6.5 Blue-grey mottling (minor)
— 8 — Ba? F no reading
— = 8.5' Becomes soft-sl. stiff, moist This borehole drilled
l =~ 7 at 20° ange (off
—10— 10' Silt content increases herein represent
l ] / by vertical depth, not core
I— length, except that
L 10— 17 12' Weathered siltstone depth reference in soil
- gy fragments samples is core length,
' — ' 13.5' Becomes stiff, silt not depth.
4] I decreases to minor Depth = (0.93) (core length)
l SR 15
16— -0
l | ] 29 16.5' Becomes sl. stiff, moist
[ / 25
l —18 b ,
- 14 Brown clayey silt (ML), mod.
— cohesive, mod. friable, med.
' — - / 18 \ stiff, sl. moist
20
g8 L O_ Brown silty clay {&L), s!. stiff,
% / moist, cohesive
' 8




2003-02-27

Stellar Environmental Solutions, Inc.
2198 Sixth Street, Berkeley, CA 94710

Geosclence' ' Oonsu!ﬁng

PROJECT _Bedwood Req. Park Serv. Yard

Soil Boring Log

BORING NUMBER _BH-18 2_ of

[\

Page

OWNER East Bay Reqgional Park District

LOCATION 7867 Redwood Rd., Oakland

PROJECT NUMBER _2003-02

TOTAL DEPTH _30.5 feet

BOREHOLE DIA. _2-inch

SURFACE ELEV. WATER FIRST ENCOUNTERED _unknown
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
e
gy GRATIC 85251 "TiG || DESCRIPTION/SOIL CLASSIFICATION REMARKS
:20:/ 21 21' Becomes yellowish-brown,
— moist, rootlets and organics
:22: 22' Becomes gravelly (~20%,
- — small, angular)
— Yellowish-brown silty clay (CH),
—24 soft, v. moist, high plasticity,
— cohesive
- 24'-25' Sl. stiff, mod. plasticity
—26— 26" Minor small gravel
— Yellow-brown clayey silt (ML),
— mod. stiff, cohesive, sl. friable,
—28 sl. moist
— ] 27 Sample saturated, minor
| small-med. gravel
—30 \ 28' Weathered siltstone fragments | Water level = 14.5°
- after 10 min.
I \ Weathered siltstone, dry, friable
30 Bottom of borehole = 30.5 feet
34
36—
38—
_40_

E
E




Stellar Environmental Solutions, Inc. Soil Boring Log
2198 Sixth Street, Berkeley, CA 94710

BORING NUMBER BHTD page _ 1 of _2_

PROJECT _Bedwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland PROJECT NUMBER 2003-02

TOTAL DEPTH _26 feet BOREHOLE DIA. __2-inch
SURFACE ELEV. WATER FIRST ENCOUNTERED ~17-ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
wE

Dty GRAPHIC g%g 52 INSTRUMENT|  pESGRIPTION/SOIL CLASSIFICATION REMARKS
: 0 N Asphalt roadway "Instrument” is a
- Light brown clayey silt (ML), photo ionization detector.
E—— dry, friable, no cohesion, _ )
o ] stiff, dense "Readings" are in parts
T per million per volume
— air {(ppmv)
: 4 : 1 Continuous core soil
— — sampling & 100% sample
— = 8 recovery, unless noted
= otherwise.
— 6 — 11
-~ 8
— 8 — 2
— 8

128 _

' Brown silty clay {CL}, sl. stiff,

268 moist, cohesive, sl. friable

206 11' Becomes mod. stiff

14" Minor small gravel

205 15' Bacomes sl. stiff

16' Becomes red-brown with
58 ) )
blue-grey discoloration

74
Clay (CH), soft, wet, cohesive
62
Silty clay (CL)
15
Clay (CH)
7

2003-02-16




Stellar Environmental Soluions, Inc. i i
2198 Sixth Street, Beey. CA 9,4710 SD“ Bﬂrlng Lﬂg

Geosciel uulﬁng

BORING NUMBER _BH-19 page _2  of _2

PROJECT _Redwood Req. Park Serv. Yard OWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland  PROJECT NUMBER 2003-02

TOTAL DEPTH __26 feet BOREHOLE DIA. ___2-inch
SURFACE ELEV. WATER FIRST ENCOUNTERED ~17 ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER _Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
Szl o
yaly GRAPHIC %E% 22| MREADING"|  DESCRIPTION/SOIL GLASSIFICATION REMARKS
:20— 20.5' Minor small gravel

— 36

[ oo 14 22' Very wet -
- 22.5-23' Fragments of siltstone

|
o

—e4 23 24.5' Sample saturated

—26 Bedrock Yellow-brown weathered siltstone,

— dense, dry, friable

T Bottom of borehole = 26'

Borehole swellad shut
I— at 16'. Couldn't get a
—30 water level reading.

2003-02-17

E




2003-02-18

Stellar Environmential Salutions, Inc.
2198 Sixth Street, Berkeley, CA 94710

G

rl ulﬂng

PROJECT _Redwood Reg. Park Serv. Yard

LOCATION 7867 Redwood Rd., Oakland

TOTAL DEPTH ._27 feet

Soil Boring Log

BORING NUMBER :BHF20 page _ 1 of _2

OWNER East Bay Regional Park District

PROJECT NUMBER _2003-02
BOREHOLE DIA, __2-inch

SURFAGE ELEV. WATER FIRST ENCOUNTERED 17.5 ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/25/03
]
yoRly GRAPHIC i 3= |NoEaha |  DESCRIPTION/SOIL CLASSIFICATION REMARKS
-0 "Instrument” is a
— Brown clayey silt (ML), dry, e
— friable, no cohesion, stiff, dense photo ionization detector.
: ) : "Readings" are in parts
I per million per volume
I air (ppmv)
— 4 27 Continuous core soil
— sampling & 100% sample
— = 21 recovery, unless noted
— otherwise.
— 6 — 18
— 15
— 8 — 1
— 11
—10— 9 10' Becomes sandy and gravelly
— ] {v. small gravel)
B L - - BHao 10
— LTt en o Red-brown gravelly, clayey sand
Lt 86 (SW), dry, friable, s!. cohesive, dense
533 11' Blue-grey and fuel gdor
AT 13' Becomes sl. stiff, mod.
61 \ plasticity
211 Light brown silty clay {8L),
sl.-med. stiff, cohesive, not friable,
*@o si. moist
14.5' Becomes gravelly, mod. stiff
76 16' Gravel absent
Brown clay ¢H), soft and wet




Stellar Environmental Salutions, Inc. Soil Boring Log

t 2198 Sixth Street, Berkeley, CA 94710

Geoscience & Engineering Consulting ) l

BORING NUMBER _BH-20 page _2  of _2

PROJECT _Bedwood Reg. Park Serv. Yard QWNER East Bay Regional Park District l'
LOCATION 7867 Redwood Rd., Oakland PROJECT NUMBER _2003-02

TOTAL DEPTH _27 feet BOREHOLE DIA. __2-inch l
SURFACE ELEV. WATER FIRST ENCOUNTERED 17.5 ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe l
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED $/25/03
{
=
R GRATLIC %Eé E% INSTRUMENT)  DESCRIPTION/SOIL CLASSIFICATION REMARKS l
—20— l
:22 22.5'-23' Fragments of siltstone l
[ 04 i
26
= Bedrock Grey weathered siltstone, '
— \ dry, dense l
:28: ' Bottom of borehole = 27'
A , Collect "BH-20-GW"
- - at 1605. '
30} —
I Water level = 18' (and l
— ] rising)
_32:
:34: '
35 l
[ g .
.| Fao- 1
é: e —
| i




Stellar Environmental Solutions, Inc. i i
2198 Sixth Street Berkeley CA 04710 sml Bﬂrmg Lﬂg

Geosclence & ” Consultmg

BORING NUMBER _BH=21"page _ 1 of _1_

PROJECT _Redwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland _ PROJECT NUMBER _2003-02

. TOTAL DEPTH 20 feet BOREHOLE DIA. __2-inch
SURFACE ELEV. WATER FIRST ENCOUNTERED 16 ft.
l DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER _Jeff GEOLOGIST B. Rucker DATE DRILLED 9/26/03
l wIElop
py GRAPHIC 252 22| ETADWG"|  DESCRIPTIONSOIL GLASSIFICATION REMARKS
l -0 "Instrument” is a
—  — Brown clayey silt (ML), dry, A
— = friable, no cohesion, stiff, dense photo ionization detector.
: 2 : "Readings* are in paris
- per miliion per volume
I— air (ppmv)
' — 4 — 21 Continuous core soil
— = sampling & 100% sample
— = 9 recovery, uniess noted
' — 1 otherwise.
— 6 12
' = - 13
— 8 — 9
] - 6
=1 0— 8
' B : 1 Red-brown silty clay (GL), mod. No measurable water
w 2_ ] stiff, cohesive, not friable, sl. moist | 4 borehole immed.
T—— 12' Silty decreases to minor after drilling
. — <1 13' Becomes sl. stiff and moist
'"1 4_ 13.5' Biue-grey discoloration begins
: : BH -21-1 - 3
. | 73 15.5' Becomes graveily, v. moist,
— fuel odor. Gravel is small
16 - BH21 15.5 - 564 _
' i ,-:;_! - ;Q iy f-' ' Brown gravelly sand -{ﬁ),
- el saturated, fully friable
l —18— Blue-grey clayey silt (ML)
] 19' Bacomes gravelly (~30%)
— 19.5' Gravel absent
' 1 Feo
B B Bottom of borehole = 20"
' g




Stellar Environmental Solutions, Inc. Soil Baring Log
2198 Sixth Street, BI, CA 94710

Geoscie .. Consulting

BORING NUMBER k€2 Page _1_ of _ 2

PROJECT _Redwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland  pPROJECT NUMBER _2003-02

|
|
i
TOTAL DEPTH _23 feet BOREHOLE DIA. ___2-inch |
1
i
|

SURFACE ELEV. WATER FIRST ENCOUNTERED 18 ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/26/03
o
oA GRAEHIC 25 52| NSTAOMET|  DESCRIPTION/SOIL CLASSIFICATION REMARKS
0 .
I : “Instrument” is a
I 3{::;2:;?:: yf:;:ﬂ(r l;ilf;:lry photo ionization detector.
: 2 : "Readings" are in parts
I per million per volume I
I air (ppmv)
: 4 : <l Continuous core soil I
- sampling & 100% sample
— <1 recovery, unless noted
— - otherwise.
6] b I
— <1
— 8 — <1 8'-8.5' Gravelly silt lens, color
= change to red-brown
- — <1
—10— <1
: : <1 +34". Minor blus-grey discoloration | No measurable water
in borehole immed.

—12 <1 -~
74 .12
e Brown silty clay ((g), blue-grey after drilling
92 discoloration, cohegive, sl. friable,

sl. moist, stiff
68 13' Mod. stiff
24 | 14 sistiff

41 15' Silt decreases to minor
16" Silt increases to ~30%
16.5' Sample v. moist-wet
18' Sample saturated
: B 18.5' Becomes gravelly
T 19.5' Becomes dry
7

2003-02-21
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2003-02-22

Stellar Environmental Solutions, inc.
2198 Sixth Street, Berkeley, CA 94710

Geoscie & Engg Consulting

PROJECT _Redwood Req. Park Serv. Yard

LOCATION 7867 Redwood Rd., Oakland

TOTAL DEPTH _23 feet

SURFACE ELEV.

DRILLING COMPANY _EnProb

DRILLER Jeff

GEOLOGIST B. Rucker

Soil Boring Log

BORING NUMBER _BH-22 page _2 of _2

OWNER East Bay Regional Park District

PROJECT NUMBER 2003-02

BOREHOLE DIA. ___2-inch

WATER FIRST ENCOUNTERED 18 ft.

DRILLING METHOD GeoProbe

DATE DRILLED 9/25/08

DEPTH GRAPHIC
(feet) LOG

INSTRUMENT
READING

SAMPLE
INTERVAL/
RECOVERY

BLOW

GOUNTS

DESCRIPTION/SOIL CLASSIFICATION

REMARKS

7

20" Sample moist

—22 —

Bedrock

Woeathered siltstone, dry, dense

No measureable water

Bottom of borehole = 23'

in borehole after drilling
to 23' (no time allowed
for recharge)




Stellar Environmental Solutions, Inc. Soil Baring Log

BORING NUMBERyB#8 Page _1_ of __1

PROJECT _Redwood Reg. Park Serv. Yard QWNER East Bay Regional Park District
LOCATION 7867 Redwood Rd., Oakland PROJECT NUMBER _2003-02

i
i
i
TOTAL DEPTH __20 feet BOREHOLE DIA. ___2-inch | |
|
1

BH-23-15.5 16' Minor small gravel, v. moist

Blue-grey clayey, sandy gravel

. = \ (@C), moist

Bottom of borehole = 20 feet

16.5' Gravel absent, soft,
cohesive

SURFACE ELEV. WATER FIRST ENCOUNTERED 17.5 ft.
DRILLING COMPANY _EnProb DRILLING METHOD GeoProbe
DRILLER Jeff GEOLOGIST B. Rucker DATE DRILLED 9/26/03
2k

vy GRAPLIC %E §§ INSTRUMENT|  pESCRIPTION/SOIL GLASSIFICATION REMARKS
_ 0 - Brown clayey silt (ML), dry ‘Instrument” s a |.
I dense, sl. cohesive, fri’able’ photo ionization detector.
_ 2 _ <1 "Readings" are in parts
I per million per volume I'
R <1 air (ppmv)
_ 4 - <1 Continuous core soil ll
— — sampling & 100% sample
— <1 recovery, unless noted :
— otherwise.
— 6 — <1 |
— = <1
— 8 — <1 8' Color change to red-brown
— = <1
—10— <1
- — / <1 Red-brown silty clay &), s!.
— / moist-dry, cohesive, sl. stiff
—12— /1 1
. ev-2312 [ < 11.5' Blue-grey discoloration
— begins
B 1 4— 13" Soft-sl. stiff, Suel ador
— 14.5' Silt decreases to minor, Water level = 12.5'
— / mod. stiff, sl. moist 10 mins. after drilling
. / t0 20

17.5' Minor small gravel, sample
wet
18.5' Gravel increases to 40%

)
T

2003-02-23






