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QUARTERLY GROUNDWATE,R MOMTORING AND

YEAR-EI{D BIO-RXNIEDn^TION EVALUATION REFORT
AND RECOMMEI..{DATIONS
FORMER. COX CADILLAC FACILITY
230 BAY PLACE
OAKLAND. CALIFORNIA

Dear Mr. Peacock:

PES Environmental, Inc. @ES) has enclosed the above-referenced report for your review.
The report presents the results of the first year pilot program of groundwater remediation and
monitoring conducted and recommendations for further investigation at the former Bill Cox
Cadillac facility at 230 Bay Place, Oakland, Califomia. The work was performed as part of
response action requested by the Alameda County Environmental Health Services (ACEHS) to
address releases from a former 10,000-gallon gasoline underground storage tank (UST)
operated at the site by Bill Cox Cadillac. The work was conducted on behalf of Greater Bay
Trust Company, trustee for the Shephard Trust property owner, and Hanson, Bridgett,
Marcus, Vlahos and Rudy, legal counsel to the Shephard Trust (Hanson, Bridgett).

The pilot program commenced in January 1999 to test remediation of groundwater by applying
a combination of passive in-situ bioremediation methods to introduce oxygen and nutrients into
groundwater at the si0e to enhance natural biodegradation of petroleum hydrocarbons. The
methods included: (1) adding a nutrient- and hydrogen peroxide-enriched water; and
(2) placement of Oxygen Releasing Compound (ORC) in selected wells at the site. Remedial
actions were conducted in accordance with PES' Revised. Iwerim Remedial Action P/cn oRAP)
dated October 31, 1996 and Addendwn, Revised Interim Remedial Action Plan datd
November 26, L996 (coilectively referred to as Remedial Plan).

The remedial program has been effective in reducing the concentrations of petroleum
hydrocarbons in groundwater on site at the locations of wells MW-l and TW-6, located up-
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gradient and cross-gradient of the former gasoline UST. However, the remedial actions have
not shown significant progress in reducing petroleum hydrocarbons in well TW-7, located
immediately down-gradient of the former UST.

Wells TW-7 and MW-2 are located nearest to several utility trenches and vaults along the
western property boundary and within Vernon Street and Bay Place, MTBE concentrations
have been increasing in MW-2 and TW-7 throughout the remedial program and appears to be
the result of offsite sources. MTBE concentrations have been the highest in MW-2 since the
start of monitoring for MIBE in January 1999. The high concentrations of MTBE detected in
samples from well MW-2 are likely the result of an offsite source that is being conveyed
toward the site via preferential flow as a result of utility trenches adjacent to the well. In 1993
PES sampled groundwater from Wells MW-l, TW-4, TW-5, TW-6, and TW-7 and analyzed
the samples by EPA Test Method 8260. No MTBE was detected in the samples.
Additionalty, a utility location assessment was conducted by EOA in late 1995/ear1y 1996.
EOA identified numerous utility henches and vaults along the westem property boundary and
within Vemon Street, Bay Place, and Harrison Street surrounding the site. EOA interviews
with utility providers indicated that most utility trenches are backfilled with permeable
materials including gravel and sand. The depth of many of these utility trenches is sufficient
to intercept shallow groundwater flow in the site vicinity. The results of the EOA utility
assessment were presented in a document ltIeA Corrective Action PIan Developmeru Repon,
Phase I, Cox Cadillac, 230 Bay Place, Oakland, Caffirnia, dated April L, 1996.

It is PES' concern that MTBE and possibly other petroleum hydrocarbons are migrating
towards the site and masking the affects of biodegradation from the pilot program. In order to
evaluate that potential concem, PES recommends: (1) installing an offsite well between TW-7
and the intersecdon of Bay Place and Harrison Street to assess for offsite sources migrating
toward the site; and (2) continuing the groundwater monitoring including the proposed new
offsite well.

In addition, subsequent to preparing our 1996 Remedial Plan and initiating the pilot program,
several tasks previously not included in the Remedial Plan were identified by PES as nec€ssary
for the implementation of the work plan. The tasks include temporary wellhead surface
completion, permit acquisition, borehole clearance and utility marking, monitoring wel-
redevelopment, well surveying, water provision, well completion report preparation, MIBE
confirmation analyses, dissolved oxygen monitoring, and waste disposal. These tasks require
approval for funding from the California Underground Storage Tank Cleanup Fund (UST
Fund).

The scope of work described above represents appropriate and necessary action for moving
towards closure of the site, In order for the project to maintain eligibility for reimbursement
from the UST Fund, PRS requests your written concurrence and direction to implement the
scope of work presented herein.
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We look forward to your timely response to this letter. We trust that this is the information
that you require at this time. If you have any questions or comments, please do not hesitat€ to
call either of the undersigned.

Yours very truly,

PES EI{VIRONMENTAL. INC.

A,* fl"""flt

cc: Mr. Rory Campbell, Esq.
Leah S. Goldberg, Esq.

Christopher D. Rossitto
Project Geologist

, / ,, ---/

/ crl-/. (i?t'a rfrn.-
Andrew A. Briefer, P. E. | - '

Principal Engineer
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A Report Prepared For:

Greater Bay Trust Comlmny
clo leah S. Goldberg, Esq.
Hanson, Bridgett, Marcus, Vlahos & Rudy
333 Market Street, Suite 2300
San Francisco. Califomia 94105-2173

Christopher D. Rossitto
Project Geologist

QUARTERLY GROT]NDWATER MONITORING ANI)
YEAR-END BIOREMEDIATION EVALUATION REFOR'T

TORMER COX CADILLAC FACILITY
230 BAY PLACE

OAKLAND, CALIFORNIA

MAY 24. 2000

By:
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Andrew A. Briefer, P.E.
Principal Engineer
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1.0 INTRODUCTION

This report presents the results of groundwater and bioremediation monitoring conducted by
PES Environmental, Inc. @ES) on January 11, 2000 at the former Bill Cox Cadillac facility at
230 Bay Place, Oakland, California. The work is being performed as part of response action
to address releases from a former 10,00Gga11on gasoline underground storage tank (UST)
operated at the site by Bill Cox Cadillac. The location of the site is shown on Plate 1. The
work was performed on behalf of Greater Bay Trust Company, trustee for the Shephard Trust
property owner, and Hanson, Bridgett, Marcus, Vlahos and Rudy, legal counsel to the
Shephard Trust (I{anson, Bridgett) in accordance with the agreement with Bill Cox Cadillac,
the former tenant.

Groundwater remediation and monitoring are being conducted at the site as part of interim soil
and groundwater remedial actions in accordance with PES' Revised Iruerim Remedial Action
P/az (IRAP) dated October 31,, 1996 and Addendwn, Reised Iwerim Remedial Action Plan
dated November 26, 1996 (collectively referred to as Remedial Plan). The remedial work was
requested by Alameda County Environmental Health Services (ACEHS) in a letter to
Ms. Leah Goldberg of llanson, Bridgett dated Actober 24, 196. The ACEHS approved the
Remedial Plan in a letter dated November 27, 1996.

The objective of the groundwater monitoring program at this site is to: (1) evaluate the
presence of petroleum hydrocarbons in groundwater; and (2) provide data to assess the
progress of the groundwater remedial program. The monitoring is performed in accordance
with California Regional Water Quality Control Board (RWQCB) guidelines and the Remedial
Plan.

2.0 BACKGROUND INT'ORMATION

One groundwater monitoring well (Well MW-1) and seven temponry monitoring wells
(Wells TW-l through TW-7) were installed at the site by PES to investigate subsurface
conditions following removal of a 3,000-gallon waste oil storage tank in December 1988.
MW-l was installed in February 1993 down gradient of the former waste oil tank and a
groundwater sample collected from it in March 1993. Elevated concentrations of total
petroleum hydrocarbons quantifred as gasoline (I?Hg) were detected in the sample analyzed
from Well MW-l. Gasoline detected in groundwater was characterized as "fresh" and no
waste oil constituents were det€cted. Temporary wells, Wells TW-l through TW-7 were
subsequently installed in March 1993 to investigate the de$ee and extrent, and the likely source
of the gasoline contamination in groundwater. Results of the additional investigation indicated
that elevated TPHg and benzene, toluene, ethylbenzene, and total xylenes @TBX) were
detected in groundwater samples from four of the tempomry wells and in Well MW-l. MTBE
was not detected in the samples. The highest concentrations of petroleum hydrocarbon
constituents were detected in groundwater samples from two wells (fW-5 and TW-7) closest to
a 10,000-gallon gasoline tank and associated product piping located to the west of the former
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waste oil tank. The results of the investigations were presented in PES' report, Soil and
Groundwater Investigation, Bill Cox Cadillac, 230 Bay Place, Oakland, Caffirnia datd
December 23,1993. The well locations and former waste oil tank location are shown on
Plate 2.

The 10,000-gallon underground gasoline tank and product piping were removed by DECON
Environmental Services of Haylvard, Califomia and observed and documented by Eisenberg,
Olivieri & Associates (EOA) of OaHand, California in January 1994. During removal, a hole
was observed in the product piping between the tank and dispenser. Floating free-phase
product was observed on the groundwater surface in the tank excavation. EOA, on behalf of
Bill Cox, subsequently performed limited investigations to evaluate the offsite extent of
gasoline contamination. EOA performed quarterly groundwater monitoring of wells MW- 1 ,
TW-2, TW-6 and TW-7 between December 1994 and February 1996.

Soil and groundwater remediation was subsequently requested by ACEHS in a letter to
Hanson, Bridgett dated October 24, 1996. In the letter, ACEIIS specified that soil
remediation consisting of excavation of hydrocarbon-affected soil, and groundwater
remediation consisting of oxygen introduction was required. PES' Remedial Plan was
developed in response to that request. Between June 1997 and April 1999 PES conducted
several taslc as part of the Remedial Plan including site characterization, additional well
installation, soil remediation, baseline groundwater monitoring, and initial groundwater
remediation activities. The results of work conducted between June 1997 and April 1999 were
previously submitted to you in PES' report, Site Cheracteri?alion and Interim Remedial
Actions, Fomwr Cox Cad.illac Facility, Oaklattd, Califtmia, dated September 30, 1999.

A pilot program commenced in January 1999 to test remediation of groundwater by applying a
combination of in-situ bioremediation methods to introduce oxygen and nutrients into
groundwater at the site to enhance natural biodegradation rates of petroleum hydrocarbons.
The methods include: (l) adding a nutrient- and hydrogen peroxide-endched water
(hereinafter referred to as enriched water); and (2) placement of Oxygen Releasing Compound
(ORC) in selected wells at the site.

The January 2000 monitoring is the fourth monitoring event since the groundwater remediation
progfilm and baseline monitoring was initiated by PES in January 1999. Groundwater
monitoring reports presenting the results of quarterly monitoring conducted in April, July and
October 1999 have previously been submitted to your attention. The results of the
January 2000 groundwater monitoring are presented below.

This report includes: (1) the results of the quarterly groundwater monitoring conducted on
January 11, 20ffi; Q) the results of the groundwater remediation activities conducted since the
last quarterly event in October 1999; (3) the results of the previous quarterly groundwater
monitoring events and remediation activities; (4) a year-end evaluation of the groundwater
remediation program; and (5) recommendations for future remedial actions.
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3.0 JANUARY 2OOO GROUNDWATER MONTTORING ACTIVITIES

3.1 Denth to Groundwater Measurenents

Water levels were measured by Blaine Tech Services (Blaine Tech) of San Jose, California at
monitoring wells MW-l, MW-2, TW-2, TW-4, TW-5, TW-6, and TW-7 on January 11,
2000. Depth-to-groundwater measuements were obtained using an electronic water-level
indicator and recorded to the nearest 0.01-foot. The water-level indicator was cleaned with a
solution of non-phosphate detergent and de-ionized water and then rinsed before each use.
Groundwater elevation data are presented in Table I and groundwater elevation contours are
presented on Plate 3. Prior to measudng groundwater levels, dissolved oxygen concentrations
were measured in several wells by Blaine Tech. Dissolved oxygen msrsurement procedures
and results are described in Sections 3.3 and 4.3.

3.2 Groundwater Sampling and Analyses

Groundwater samples were collected ftom wells MW-l, MW-z, TW-2, TW-6, and T\il-7 by
Blaine Tech on January 11, 2000. After dissolved oxygen and water-level measurements were
obtained, the wells were purged by bailing until approximately three well volumes of water
were removed. During purging, the water was monitored for pH, temperature, conductivity,
and turbidity. Purge water was collected in DOT-approved 55-gallon steel drums and stored
on site. Following well purging, a groundwater sample was collected from each well using a
disposable bailer. The sample was tnnsferred to the appropriate laboratory sample containers
using a bottom draining bailer stopcock. The sample containers were frlled slowly to minimize
sample volatilization and ensure that the sample was free of air bubbles. The sample
containers were labeled with project site, well identification number, sample number, sampling
date and time, and requested analyses. Well sampling documentation is presented in
Appendix A.

The groundwater samples werc transported in a chilled, thermally insulated cooler under
chain-of-custody protocol to Entech Analytical Iabs, Inc. of Sunnyvale, Califomia, a
California Department of Health Services-certified laboratory. The groundwater samples were
analyzed for TPHg using EPA Test Method 8015 modifred, BTEX and methyl tertiary butyl
ether (MTBB) using EPA Test Method 8020, and MTBE confirmation using EPA Test
Method 8260. Groundwater sample analytical results are presented in Table 2 and shown on
Plate 4. Copies of the laboratory reporb and chain-of-custody documentation are presented in
Appendix B.

3.3 Dissolved Oxygen Measurements

Dissolved oxygen measurements were collected twice from the wells by PES on November 17,
1999 and once on January 11, 2000 by Blaine Tech. Total dissolved oxygen was measured on
November L7,1999 in monitoring wells MW-l, TW-4, TW-5, TW-6, and TW-7 once before

r 670020 t R00? .doc
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measuring groundwater levels, purging and sampling, and introduction of enriched water and
once after introduction of enriched water. Total dissolved oxygen was measured once on
January 11, 2000 in monitoring wells fvfw- I, IvfW-2, TW-2, TW-6, and TW-7, at the start of
the day before measuring groundwater levels and purging and sampling. No enriched water
was introduced into the wells on lanuary 11, 2000. The measurements were collected from
each well within the middle portion of the water column using a YSI, Inc., Model 51B
Dissolved Oxygen (DO) Meter. The equipment was calibrated according to the manufacturer's
specifrcations before use, Prior to each measurement, the portion of the equipment submerged
in the well was cleaned with a solution of non-phosphate detergent and de-ionized water then
rinsed with de-ionized water. Total dissolved oxygen measurements through January 11, 2000
are summarized in Table 4.

4.0 GROI]I{DWATER MONITORING RESTJLTS

4.L Groundwater Elevation Messurcments

Depth+o-groundwater data collected from the wells on January 11, 2000 were converted to
groundwater elevations referenced to site datum. Groundwater elevations ranged from
91.75 feet in well MW-2 to 98.64 feet in well TW-2. Groundwater flow direction at the site is
to the southwest, at a hydraulic gradient of approximately 0.05-foot per foot. Groundwater
elevation data through Ianuary 11, 2000 are presented in Table 1. Groundwater elevation
contours for measurements collected on January 11, 2000 are presented on Plate 3.

Results of the January 2000 groundwater elevations indicate a general increase since the
October 1999 monitoring event. As expected, higher groundwater elevations were observed
during wet weather months (January and April) and lower groundwater elevations were
observed during dry weather months (July and October). As with historical obsewations, the
groundwat'er flow direction continues to be toward the southwest.

4.2 Groundwater Samnle AnalJrtical Results

The analytical results of the groundwakr samples collected on January 11 , 2000 along with the
previous quarterly results are presented in Table 2. Analytical results of the January 11, 2000
samples are also shown on Plate 4. TPHg was detected in the samples from wells MW-1,
MW-2, and TW-7 at concentrations of 2,400 pglL, ll,W pglL, and 52,W pglL,
respectively. MTBE was detected in tlre samples from wells MW-2 and TW-7 at
concentrations of 8,400 pglL and 2,600 yglL, respectively. Benzene was detected in the
samples from wells MW-l, MW-2, and TW-7 at concentrations of 52 pglL,890 pglL, and
8,500 pgll-, respectively. The highest concentrations of toluene, ethylbenzene and total
xylenes were detected in tlre sample from well TW-7 at 7,100 pglL, 1,600 pgll-, and
6,100 pglL, respectively. Copies of the laboratory reports and chain-of-custody
documentation are presented in Appendix B.

I
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Historically the highest concentrations of TPHg and BTEX have been detected in the
groundwater from wells nearest to the former gasoline UST and product piping, specif,cally
Wells MW-l and TW-7. However, a significant decrease in concentrations of TPHg and
BTEX, as well as MTBE, was observed in groundwater from well MW-l in January 2000
compared to the previous sampling events. Increased concentrations of TPHg, toluene, total
xylenes and MTBE were found in the January 2000 sample from well TW-7 compared to
October 199. Significant increases in TPHg, benzene and MTBE concentrations were
observed in the January 2000 sample from MW-2 compared to the October 1999 sample.
Similar to samples from October 1999, no detectable concentrations of TPHg, BTEX and
MIBE were found in samples from TW-2 and TW-6.

MTBE concentrations in wells MW-2 and TW-7 located downgradient and nearest to several
utility trenches, have been significantly higher than in onsite wells and increasing. The highest
concentration of MTBE to date (8,400 pglL) was found in the lanuary 11, 2000 sample from
well MW-2. MTBE concentrations have been the highest in MW-2 sinc€ the. start of
monitoring for MTBE in January 1999. The concentration of MTBE iri TW-7 has increased
each quarter since January 1999 except for the October 1999 quarter. The high concentrations
of MTtsE detected in samples from well MW-2 are likely the result of elevated concentrations
from offsite that is being conveyed toward the site via preferential flow as a result of utility
trenches adjacent to the well. In 1993 PES sampled groundwater ftom Wells MW-I, TW-4,
TW-5, TW-6, and TW-7 and analyzed the samples by EPA Test Method 8260. No MTBE
was detected in the samples. Additionally, a utility location assessment was conducted by
EOA in late 1995/early 1996. EOA identified numerous utility trenches and vaults along the
westem property boundary and within Vernon Street, Bay Place, and Harrison Street
surrounding the site. EOA interviews with utility providers indicated that most utility trenches
are backfrlled with permeable materials including gravel and sand. The depth of many of these
utility trenches is sufficient to intercept shallow groundwater flow in the site vicinity. The
results of the EOA utility assessment were presented in a document ti d Corrective Action
Plan Developrnent Repon, Phase I, Cox Cadillac,230Bay Place, Oakland, California, datrd
April 1, 1996.

4.3 Dissolved Oxygen Measurement Results

Before well purging and enriched water inroduction on November 17, L99g, total dissolved
oxygen concentmtions ranged from 0.8 milligrams per liter (mg/L) in well TW-5 to
10.6 mg/L in well TW'4. Before purging the wells on January 11, 2000, total dissolved
oxygen concentrations ranged from 3.9 mg/L in well MW-2 to 5.2 mglL in well TW-7.

After enriched water introduction into wells TW-4, TW-5, TW-6, TW-7, and MW- 1 on
November 17 , 1999, dissolved oxygen concentrations were measured at greater than 15 mg/L
(the maximum range of the dissolved oxygen meter used).
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Dissolved oxygen concentrations measured during this monitoring period are included with the
well sampling documentation presented in Appendix A. Dissolved oxygen concentrations
measured through January Lt,2000 are also presented in Table 4.

Dissolved oxygen concentrations were elevated on November 17 , 1999 and during previous
events as a result of oxygen enhancement following introduction of the enriched water solution
as lnrt of tlte bioremediation program. Dissolved oxygen msrsurements are used as an
indication of the effectiveness of the oxygenation achieved during groundwater remediation.
The elevated concentrations of dissolved oxygen in the wells demonstrate that the enriched
water introductions have been effective in providing a source of oxygen. Dissolved oxygen is
an indirect indicator of hydrocarbon concentration. In areas of high hydrocarbon
concentration, dissolved oxygen is expected to be consumed by the native bacteria and residual
dissolved oxygen concentrations are expected to be low after some period following the
introduction.

To assess the consumption of dissolved oxygen, PES conducted monito-ring of the dissolved
oxygen in July 1999. Dissolved oxygen ]vas measurcd in the wells three tlays per week from
July 9, 1999 through July 30, 1999, following the July 7, 1999 enriched water inhoduction, to
assess the decline of oxygen in groundwater in the wells. In general, in wells receiving
enriched water, the monitoring showed that the dissolved oxygen declined to background
concentrations (concentrations prior inhoduction of oxygen at remediation startup) between
approximately 7 and 20 days in wells v.ith elevated hydrocarbon concentrations. In wells with
low or non-detect hydrocarbons, the dissolved oxygen remained elevated throughout this same
dissolved oxygen monitoring period. Prior to each event of enriched water introduction,
approximately every six weeks, dissolved oxygen concentrations in the wells were measured.

5.0 GROUNDWATER REI!{EDIATION ACITVITIES

Groundwater remediation was conductred by applying a combinaflon of in-situ bioremediation
methods to introduce oxygen and nutrients into groundwater at the site to enhance natural
biodegradation rates of petroleum hydrocarbons. The methods are described below.

5.1 Enriched Water Introduction

An oxygen source in the form of a solution of potable water, hydrogen peroxide, and a blend
of nutrients (enriched water) was prepared and introduced to wells TW-4, TW-5, TW-6,
TW-7, and MW-l on November 17, 1999. Concentrated hydrogen peroxide was added to a
mixing tank where it was mmbined with potable water and small quantities of nitrogen and
phosphorus nutrients. A centrifugal pump, gate valves, flow meters, and pipeline delivery
system were attached to the mixing tank to allow controlled addition of enriched water to the
designated wells.
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An approximate volume of 900 gallons of enriched water at a concentration of 2,000 parts per
million (ppm) hydrogen peroxide was introduced into the wells on November 17, 1999. A
total of approximately 4,680 gallons of enriched water has been introduced into tlle wells since
March 1999, resulting in the addition of approximately 183 pounds of oxygen to groundwater
on site. Enriched water introductions were conducted twice per quarter (every six weeks)
through Novemb er l7 ,1999. Enriched water introduction through November 17, 1999 is
summarized in Table 3.

5.2 Oxygen Releasine Compound (ORC) Installation

FolJ.owing enriched water introduction, ORC was installed in each of the five designated wells.
The ORC is manufactured by Regenesis Bioremediation Products of San Iuan Capistrano,
California. The ORC is a powder form of time release magnesium peroxide. The ORC is
blended with an inert carrier matrix of sand and the blend is contained in an approximately
2-inch diameter polyethylene webbed sock in l-foot lengths (ORC Filter Sock). The ORC
Filter Socks become saturated following insertion into groundwater, antl begin releasing
oxygen into the subsurface. The ORC Filter Socks provide continuous supply of oxygen
between enriched water introductions.

6.0 GROIJNDWATER REIIIEDIATION RESI]LTS

The approach for remediation of groundwater has consisted of applying a combination of
passive in-situ bioremediation methods to introduce oxygen and nutrients into groundwater at
the site to enhance biodegradation of petroleum hydrocarbons, The methods have included
introductions of enriched water and placement of ORC into selected wells at the site.
Groundwater remediation has been ongoing since March 1999.

The objective of the groundwater remediation was !o reduce the concentrations of petroleum
hydrocarbons, specifically benzene, in soil and groundwater to achieve acceptable risk levels.
The remedial goal for groundwater at the site was based on risk analyses conducted by EOA.

The remedial program has been effective in reducing the concentrations of petroleum
hydrocarbons in groundwater on site at the locations of wells MW-l and TW-6.
Concentrations of hydrocarbons significantly decreased at well TW-6 by April 1999, soon after
the initial enriched water introductions in March 1999. Concentrations of hydrocarbons
signifi.canfly decreased at well MW-l by January 2000, after 8 months of enriched water
introductions. Results of the January 2000 sample analyses indicate that benzene
concentrations in groundwater samples from wells TW-6 and lvflv-l are below the remedial
goal of 69 pglL.

Monitoring has indicated that remediation activities have not reduced the concentrations of
petroleum hydrocarbons in groundwater at the location of well TW-?. As mentioned in
Section 4.2, wells MW-2 and TW-7 are located down-gradient and nearest to several utility
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trenches and vaults along the western property boundary and within Vemon Street and Bay
Place. TW-7 is near the former UST at the westem property boundary and MW-2 is located
offsite along the curb down-gradient of TW-7. MTBE concentrations have been increasing in
MW-2 and TW-7 throughout the remedial program and appears to be the result of offsite
sources that are mignting toward the site via the utility trenches adjacent to the site. Prior
sampling by PES in 1993 indicated MTBE was not present in groundwater from onsite wells.
Consequently, the presence of MTBE suggests that offsite sources of MTBE and petroleum
hydrocarbons may be affecting groundwater on the downgradient portion of the site.

7.0 CONCLUSIONS AI{D RECOMMENDATIONS

In accordance with the Remedial Plan, PES has conducted l-year of the pilot groundwater
remediation program and quarterly groundwater monitoring at the site by application of a
combination of passive in-situ bioremediation methods to introduce oxy_gen and nutrients into
groundwater at the site to enhance biodegradation of hydrocarbons. The program has been
effective at locations up-gradient and cross-gradient of the former gasoline UST. The remedial
actions have not yet shown significant progress in reducing petroleum hydrocarbons in well
TW-7 located immediately down-gradient of the former UST and adjacent to potential offsite
contributing sources.

Based on the results of one year of groundwater remediation activities and quarterly
monitoring, PES recommends: (1) inshlling an offsite well near the intersection of Bay Place
and Harrison Street to assess for upgradient sources migrating toward the site; and
(2) continuing the groundwater monitoring including the proposed upgradient well.

PES proposes that the additional groundwater monitoring well be installed northwest of MW-2
to characterize the nature of petroleum hydrocarbons from potential offsite sources. PES also
proposes quarterly monitoring of groundwater using the new well in addition to the previously
monitored wells.

I
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I
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PES Environmental, Inc.

Table 1
Groundwater Elevation Data Through January 11, 2000

Interim Remedial Actions
Former Cox Cadillac, 23O Bay Place

Oakland, California

' = Referenced to site datum
ETOC : Below top of casing
NA : Data not available
NM = Deoth to water not measured

| 6700201 R007.{s - Table I

Well
Number

Date
Measured

Top-of-Casing
Reference Elevalion

(feet* )
Depth to Water

(feet BTOCI

Groundwater
Elevation
(feet*l

MW-1

MW-2

TW-2

TW.4

TW-5

TW-6

TW-7

1t12t99
4/13/99
7 t7 t99
10/6/99
1 /11 /00

1t12t99
4t13t99
7 t7 t99
10/6/99
1 t11 tOO

1t't 2t99
4t13/99
7 t7 /99
10/6/99
1 t11 tOO

1/12 /99
4t13/99
7 t7 t99
r 0/6/99
1/1 1/OO

1t12t99
4t13199
7 t7 t99
10/6/99
1t11tOO

1t12t99
4t13t99
7nt99
10/6/99
1t11tOO

1t12t99
4113t99
7 t7 t99
10/6/99
1t11tOO

100.00
100.00
r 00.00
100.00
100.00

97.44
97.48
97.48
97.48
97.48

r00.43
100.43
100.43
100.43
100.43

99.35
99.35
99.35
99.35
99.35

99.40
99.40
99.40
99.40
99.40

98.75
98.75
98.75
98.75
98.75

97.96
97.96
97.96
97.96
97.96

2 .79
2.OO
2.60
2.94
2.69

5.62
5.30
5.80
q qcl

5.73

1 . 9 1
2 . 5 1
1 . 8 S
1 . 9 7
1.79

N M
1 .42
2.36
NM
2.63

NM
1.96
3 .12
NM
1.O3

5 .52
4.91
6.04
6.64
6.41

4.81
4.73
5 .17
5.70
5.42

97  .21
98.00
97.40
97.06
97.31

91 .86
92 .18
91 .68
91 .49
91 .75

98.52
97 .92
98 .54
98.46
98.64

NA
97.53
96.99

NA
96.72

NA
97 .44
96.28

NA
98.37

93.23
93.84
92.71
92 .11
92.34

93 .1  5
93.23
92.79
92.26
92.54

Notes:
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PES Environmenlal, Inc.

Table 2
Groundwater Sample Analytical Results Through January 1 1. 2OOO

Interim Remedial Actions
Former Cox Cadillac, 230 Bay Place

Oakland, California

Notes:
TPH - Total Petroleum Hydrocarbons
MTBE - Methyl tert-butyl ether
/s/L : Micrograms per liter.
<0.50 : Not detected at or above indicated laboratory reporting limit.

Well
Number

Sample
Date

TPH AS
Gasoline

lu'qlLl
MTBE
lsqlLl

Benzene
lpElLl

Toluene
luolLl

EthyF
benzene
luolLl

Total
Xylenes
ktslLl

MW-1

MW-2

TW.2

TW-6

TW.7

1/12t99
4t13t99
7 t7 t99
10/6/99
1t11tOO

1t12/99
4t13t99
7 t7 lsg
10/6/99
1 t11 tOO

1t12t99
4t13t99
7 t-t t99
10/6/99
1 111 IOO

1t12t99
4t13t99
7 t7 t99
10/6/99
1t11tOO

1 t12t99
4/1 3/99
7 t7 t99
10/6/99
1 l',t l loo

39,OOO
29,OOO
31,OOO
32,000
2.400

<50
<50

< 2,500
2,800
11,OOO

<50
<50
<50
<50
<50

29,000
<50

E E

<50
<50

29,000
54,000
42,OOO
29,000
52,OOO

800
520

<250
< 250
< 5.0

2.900
3,800
7,000
300

4.400

< 5.0
< 5.0
< 5.0
<  5 .0
< 5.O

210
22
8 .1

<  5 ,0
< 5.0

<100
1 ,200
2,200
580

2,600

2,600
r ,500
1 ,900
2,100

52

1 .5
o.76
<25
73

890

<0.50
<0 .50
<0 .50
< 0.50
< 0.50

9,900
o.70
13

0 .59
< 0.50

7,300
4,500
I,OOO
9,700
8,500

< 0.50
< 0.50
<25
<25
< 100

<0 .50
< 0.50
< 0.50
< o.50
< 0.50

4,100
<0 .50
<0 .50
<o .50
<0.50

670
1,800
4,500
1,600
7,100

970
s00
870
910
3.S

2,900
<50

1 ,600
1 ,800

63

<0.50
< 0.50
<25
<25

< 100

< 0.50
<0 .50
< 0.50
< 0.50
< 0.50

1,000
<0 .50
<0 .50
<0 .50
< 0.50

2,700
't 80

1 ,200
1,600
1,600

5,700
4,OOO
3,900
4,400

12

<0 .50
< 0.50
<25
<25

< 100

< 0.50
< 0.50
<0 .50
<0 .50
< o.50

4,000
o.62
2.2

<o.50
< 0.50

960
8,200
3,500
2,100
6,700

| 6700201 R007.rs - Table 2
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PES Environmental, Inc.
Table 3

Summary o{ Enriched Water Introduction to Wells
Interim Remedial Actions

Former Cox Cadillac, 230 Bay Place
Oakland, California

Well
Name

Date
lntroduced

Flow Rate
(qDm)

Volume of Enriched
Water Introduced

(oallons)

Concentration
ol H202
(DDml

Amount of 02
Introduced
(oounds)

MW-I

TW-4

TW-5

TW-6

TW-7

3t11t99
3t17t99
4t13t99
6t1tgg
7 nt99
8/19/99
10/6/99
11t',t7tgg

3/r  1/99
3tI7 t99
4t13tSg
6/1/99
7ntsg
8t19t99
10/6/99
11t17t99

3/1 r /99
3t17 t99
4t13t99
6t1t99
7nt99
8/19/99
10/6/99
11t17t99

3/1 1/99
3t17 t99
4t13t99
6t1t99
7 nt99
8/19/99
10/6/99
11r't7t99

3/1 1/99
3/17 t99
4t13t99
6/1/99
7n t99
8/19/99
10/6i99
1't t17 t99

0.04
0.33
0 .13
o.27
o

n 2

0.97
n o

o.o5
o.ol
o .12
o.o4
o.o5
o.o4
0.02
0.03

0.07
0.05
0.36
0.83
0 .61
1 .27
t . t  5
t . o4

0 .29
o.24
t . o J

1 .22
1

1 .03
o.54
o.62

o .12
o.o7
0.28
0 .8
1 .36
1 .05
0.63
0.78

2 .2
70.2
26.5
41  . 1

o
86 .1

232.4
240.1

3 .0
2 .7
23.4
5 .4
8 .8
12.3
4 .8
7 .2

4.4
10 .3
70.8
125.1
1 02.9
365

275.3
278.4

17 .3
51  . 9
322

182 .9
278 .1
296.7
129 .9
166 .3

6 .9
15

54.2
1  19 .9
374.4
301 .3
151  . 9
204.8

1 ,050
1 ,050
1 ,050
1 ,500

o
I ,500
1 .500
2,OOO

r ,050
1,050
1.Osp
r,500
1 ,500
1 ,500
1 ,500
2,OOO

1,050
1 ,O50
1 ,050
1,500
1,500
1,500
1,500
2,OOO

1,050
r ,050
1 ,050
1 ,500
1 ,500
1 ,500
1 ,500
2,OOO

1,O50
1,O50
1,050
1,500
1,500
1,500
1 ,500
2,OOO

o.09
2.75
1 .O4
t . o l

o.o0
3 . 3 7
9 . 1 1
9 . 4 1

o.12
0 .11
0.93
o .21
0.34
o.48
0 .19
0.28

o .17
0.40
2.77
4.90
4.03
14 .30
10 .79
10 .91

0.68
2.O3
12.62
7 .17
10 .90
1  r .63
5.09
6 .52

o.27
0.59
2 .12
4.70
14 .83
11 .81
5 .95
8 .18

TOTAL 4.680.3 TOTAL 183.42

Noles:
gpm : gallons per minute
ppm : parts per million
Approximately 20 ppm of nitrogen as nitrate and 37 ppm of phosphate was present in solution.

16700201R007.is - Table 3
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PES Envhonmental, Inc.

Table 4
Summary of Toial Dissolved Oxygen Measurements

lnterim Remedial Actions
Former Cox Cadillac, 230 Bay Place

Oakland, California

I
I
l

Well

Number

Date

Measured

Time
of Dav

Total Dissolved
Oxvoen (mo/Ll

Notes

MW-1

MW-2

TW-2

TW4

1t12 /99
3t't 1t99
3t17 t99
3/17 t99
4t13t99
6/r /99
6/1/99
7 /7 tgg
7 t7 t99
8/19/99
8/19/99
I 0/6/99
10/6/99

11  t17  t99
11  t17  t99
1 t11 tOO

1t12 t9g
4t13t99
4t13t99
7/7t99
7 t7 t99
r 0/6/99
r 0/6/99
1 t11 tOO

1/12t99
4t13t99
4t13t99
7 t7 t99
7t7t99
10/6/99
10/6/99
1 t11 tOO

3t11t99
3t17t99
3t17 t99
4t13t99
4t13t99
6/1/99
6t1t99
7nt99
7nt99

15 :3O
15 :46
12 :3O
l8 :13
9:44
14 :59
18 :46
9:2O
19 :38
I O:45
18 :48
1O:42
17 :11
11 :13
17:34

NA

|  z : JV

9 :17
19 :11
8:56
1  9 :13
10 :10
' l6:58

NA

l5 :03
9 :1  0
19 :06
8:50
19 :O l
9:59
l6 :48

NA

15 :20
12 :18
17:54
9:00
19 :03
14:29
l8 :33
9:09
19 :36

3.4
o.72
1 4. ' l

>  15 .0
8 .9
6 .2

> ' t  5.0
3 .55

>  18 .O
1 .0

>  15 .0
10 .3

>15 .0
4.4

>15 .0
4 .O

o.2
0 .6
1 .O3
7 .22
1 .2
0 .5
3 .9

5 .5
2 .6
5 .8

o.65
5 .14
3 .2
2 .6
4.6

3 .4
14.4
12 .6
12.2

>15 .O
q ' l

>15 .0
>18 .0
>18 .0

( 1 )
( 1 )
(21
(3)
t2l
(2)
(3)
t2l
(31
l2l
(31
l2l
(31
(21
(3)
t2l

( 1 )
(21
(3)
(21
(3)
(21
(3)
(21

( 1 )
(21
{3)
t2l
(3)
l2l
(3)
(2 '

( 1 )
(21
(3)
(21
(3)
tzl
(3)
l2l
(3)

16700201Roo7.ns - Table 4 Page I of 3 5t24tOO
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Table 4
Summary of Total Dissolved Oxygen Measuremenls

Interim Remedial Actions
Former Cox Cadillac. 23O Bay Place

Oakland, California

t
I
I
I
I
I
I
l
t
l
I
I

Well

Number

Date

Measured

Time

of Dav

Total Dissolved

Oxvoen {mo/L}

Notes

TW-4
(continuedl

TW-5

TW-6

8/19/99
8/19/99
10/6/99
r 0/6/99

11  t17  t99
11  t17  t99

1t12t99
3t11 t99
3t17t99
3t1-t t99
4t13t99
4t't3t99
6t1t99
6/1/99
7nt99
7 t7 t99
8/19/99
8/19/99
10/6/99
1 0/6/99

11  t17  t99
11t17 tgg

1t12t99
3/r  1/99
3t17t99
3t17 tgg
4t13t99
4/13t99
6t1 t99
6/1/99
7 t7 t99
7 t7 I9g
8/19/99
8/19/99
r 0/6/99
10/6/99

1 1 t17 t99
11  t17  t99
1 t11 tOO

1O:41
18:27
9 :50
16 :40
11 :16
I  / ; J C

1 6 : 4 O
15 :36
12:2O
17:57
9:39
19 :28
14:4O
18 :38
9:05
l9 :32
10 :38
18 :33
'10 :31

17 :O8
11:22
17:37

15:O2
15 :39
12:23
18 :06
9:35
19:23
14 :48
18 :40
9:00
19 :21
I O:35
18 :38
1O:27
17 :06
11:24
17:39

NA

13 .4
>  15 .0
>15 .0
>15 .0
10 .6

>15 .0

1 .7
0.58
14.3
14 .6
3 .8

>  t  5 .o
5 .4

>15 .0
0.25

>18 .O
1 .0

>  15 .0
o.2

>  1 5 . O
o .8

>  15 .0

3 .9
o.62
14 .1

>  15 .0
14.2

>  |  5 .O
11 .1

>15 .0
>18 .0
>18 .0
14 .8

>15 .0
3 .8

>  15 .0
1 .5

>  15 .0
4.9

(21
(3)
(21
(3)
12,
{3}

( 1 )
( 1 )
t2 l
(3)
t2l
(3)
(21
(3)
(2'
(3)
t2t
(3)
t2l
(3)
(21
{3)

{1 }
( 1 )

t2l
(3)
{?}
(3)
(21
(3)
(21
(3)
(21
(s)
(21
{3}
t2l
(3)
(2)

| 6700201 Roo7.xls - Table 4 Page 2 of 3
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PES Environmental, Inc.

Table 4
Summary of Total Dissolved Oxygen Measurements

lnterim Remedial Actions
Former Cox Cadillac. 230 Bay Place

Oakland. Califomia

Notes:

> 15 : Above indicated equipment quantit ication maximum
(11 : Baseline measurement taken belore init ial introduction of enriched water
(2) = Measured prior to enriched water introduction, and water-level measurement and well purging
(31 = Measured a{ter enriched water introduction
mg/L = mill igrams per l i ter
An initial approximate 200 gallons ot enriched water was introduced to wells MW-1, TW-4, TW-s,

TW-6, and TW-7 in the late atternoon of March 1 1 and 1 7, 1999 during setup, testing, and re{inement
of the remediation svstem. March l7 measurements reflect the initial introduction of enriched wat€r,

NA = information not available

I
l
I
I
T
I

Well

Number

Date

Measured

Time
of Dav

Total Dissolved
Oxvqen (mq/Ll

Notes

TW-7 1t l2t99
3t11t99
3t17 tgg
3t17 t99
4t13t99
4t13t99
6/1/99
6t1t99
7 t7 t99
7 t7 t99
8i19199
8/19/99
10/6/99
1 0/6is9

11  t17  t99
11  t17  t99
1 tl1 tOO

1  3 :10
15 :42
12:25
18:12
9 :25
19 :16
14:52
18 :43
9 :15
l9 :26
1O:30
18 :46
I  O :19
17 :03
'l'l:28

17:4O
NA

2.7
o.7 4
6 .5
1 4
0.4

>  15 .0
o .7

>15 .0
0 .26

>18 .0
0.9

>15 .0
0.5

>15 .0
1 .1

>15 .0
5 .?

( 1 )
( 1 )
(21
(3)
tzl
(3)
(21
(3)
(21
(3)
(21
(3)
(21
(3t
(21
(3)
(21

I 670020l RoOTids - Table 4 Page 3 of 3
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WELL SAMPLING DOCUMENTATION .
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Mddleburg
Electic Submersible

E\traction pump

Other:

Client: Pe-

StartDate:  l - l t_AO
WellDiameter: 3468

Before: 7 .6 "l efret Ll .5/
Thickness ofFree product (feet):
D.O. Meter (if

Sampling Method:

Other:

WELL MONITORING DATA SHEET

Project#,  OOOtt t -

Sampler: P, ?-

WellI.D.: n4u- |

Total Well Depth:
. .1t /r' Iserore: l.f.Tl " After:

th to Free Product: .$

Time

r?7 >
Temp fF1 nIJ Cond. Turbidity Gals. Removed Observations
Lr.l.3 ("- 7 lq g0 ( t ' l 2.7{

n ?5 6\-t 6q 7g oo 1)) > ' )
tt2g Iq-J 6.q ?q 30 tg3 6.>E

Did well c

Sampling

Lewater? yes

Time:  ) t  3d

f.) Gallons actually evacuated:

SamplhgDate:  1- t ) -Ad

Laboratory: € t. le_c 4

WP-:PH-D orher:
- 

n^" Duplicate I.D.:

!4TBE T?H-D Other;

f 'ei

Sample I.D.: rTAL
--

Anaiyzed for: ryfr_______________l<

Equipment Blank I.I

Analyzed for: rpq-(

D.O. (ifreq'd):

JRP (ifreq'd):

r-' - J

BTEX

I oi tt  ̂ sLl
Post-purge:

----- 
%l

nV Post-pwee:

-----;1



t
I
I
I
I
I
t
I
I
I
t
I
I
t
T
I
l
I
I

WELL MONITORING DATA SHEET

Client:

Star tDate:  l - l l  -o d

Well Diameter:

to.Water: 5. > 3

Thickness ofFree product (feet): I

D.O. Meter

Sampling Method: B_ailer

Rtsp6s6le-BtdiE\
Exua-d;n6n-bft-

After:

Purge Method:

Electic Submersible
EYtraction Pump

0 .16
0-37

'0 .65

5"

Othcr iadi6! r 0.163

Project #: OOO ), ) -

Sampler: {, F .

Well I.D.: //1 tl - )

Total Well Depth:

Before: lq.6-l After:

Depth to Free Product:

Other:

Observations

Did well dewater? yes

Sampl ingTime: l l  to

Sample I.D.: t\.t 1,r . >
Analyzed for:

Equipment Blank I.D.:

Gallons actuallyevacuated: (.7 t

SamplingDate: t - t l'a dl

Laboratory: ew 1e.C,

TPH-D Other:

Duplicate I.D.:
Analyzed for: TpH-c BTEx MTBE TPH-D Othcr:

D-O. (if req'd):

ORP (if leq'd): Pre-purge:



WELL MO GDATASHT"ET

I
I
I
I
I
I
I
I
I
I
I
I
I

Purce Method: Bailer

DW@,
Mddleburg

Elecaic Submersible
Extraction Punp

Other:

Sampiing Method:

0.t6 5" l.o2
0.3? 6" l.4Z
0.65 Other radiur'?. 0.163

Project #, 0O Dt t t -I I Client: P C 5

Sampler: f'}. f . Stad Date: | ' ll '0 c

Wel l I .D. :  Tq' ) WellDiameter:U3 4 6 8_

Total Well Depth: Depth to Water: t ) q
- ' -  >f

Eetofe:  / - /b Al ter: Before: After:

Depth to Free Product: Thickness ofFree Product (feet):
Referenced to: 6D Grade D.O. Meter (if req'd): ysr rrAcH

Bailer

Extraction Port

2'7 ,*.
Calculated Vohme

(Gals.) X
I Oise Volume Volunes

I
t
t
T
I
I

Time Temp fF) pH Cond. Turbidity Gals. Removed Observations

)o t1 70.7 6a 5 zoa A1 1.0

l0 20 7t o 67 qlqo l31 2.ct

t0 v) 7t.) b-a T)>0 t  60 '? /)

Did well dewater? Yes @ Gallons actually evacuated: 3 , d

SamptingTime: /0 25 Sampl ingDate:  l - t t 'oo

Sample l.D.: tt^t'2 Laboratory:  ew' tecq

Anatyzed for: @@ {ff1 l6-e\ rru-o orher:

EquipmentBlankI.D.: @ n^. DuplicateI.D.:

Analyzed for: TpH-c BTEX MTBE TnH-D Other:

D.o. (if req'd): v16-@, Ll- 6 ^41,
Post-purge:

mgl
t L

ORP (if req'd): Pre-purse: rnV Post-purge: mV



I
I
I
I
I
I
I
t
t
I
I
I
t
I
I
I
I
I

e9
StartDate:  l - l / -do

Well Diarneter: 3 4 68

Depth to Water:

, q. L/ 7 After: 7.37
Thickness ofFree Product (feet):
D.O. Meter

SemFling Method:

Other:

Bqiler

PiSF6Gbi;Baro
\:fuac#

Electic Submersible
Extactiol Purnp

Other:

WELL MONITORING DATA SHF"ET'

Project#: e9O l l t  "L.

Sampler: d/ . f- .

WellI .D.:  A Tw-7
Total Well DeotJr:

Before: q,5 q After:

Depth to Free Product:
Referenced to: f6> Grarre

Bailer

2: 0.16
0.31
0_65

5"
6-

Othet

1.02
t.47
Edius2 . o- 163

Time Temp fF) pH Cond. Turbidity GaIs. Removed 0bsewations
t)3f 69.'l 6.9 770 J t{7 >C
i l jq 6s.g 6.9 7gD l7 t

l t  v l l 6s-q 6.7 .,, '.J* u 7yd ).0

Did well dewater? yes @- Gailons actuaily evacuated: > o

SamplingTime: // 4 r{

Sample I.D.: f bJ '2
SamplingDatq. l- l l-Od

Laboratory: € vt-leo/,

Equipment nhn[-i.O.: @ n* Duolicate I.D.:
Analyzed for: rpH-c BrEX MrBE rpH-D Other:

D.o. (if reqd): p,{r@, / "  \  mg /
- ' a  t L Post-purge:

m g ,- l L

ORP (if req'd): pre_purse: mV Posi-puree: MV



PES Environmental, Inc,
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I Entech Analytical Labs, lnc. cA ELAPS t-2346

I
I
T
I
I
I
I
t
t
I
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I
I

525 Del Rev Avenue, Suite E . Sunnyvale, CA 94086 . (408) 735-1 550 . Fax (408) 735-1 554

January 19, 2000

Chris Rossitto

PES Environmental., Inc.

1682 Novato Boulel€rd, Suite 100

No\ato, CA 94947

Order: 18568

Project Name:

Project Numben 0001l1-Il

Project Notes:

On January 12, 2000, 5 samples were received under documentented chain of custody. Results for the

following anallses are attached:

Matrix Test

Liquid BTEX

MTBE bY EPA 8020

TPH as Gasolin€

I
I
I

RECE yEO t{AR _ J 2000

Date Collected: l/l l/00

Date Received: 1/12100

P.O. Number:

M€thod

EPA 8MO

EPA8O2O

EPA 8015 MOD. (Putsceble)

Chemical arulysis of these samples has b€en compl€ted. Sumll|aries of the data are contained on tlrc following

pages, USEPA protocols for sample storage and presenation were followed'

Entech Analyical Labs, Inc. is certifled by the State of California (#2346)- tflou have any questions regarding

procedures or results, please call me at 408-?35-1550.

Sincerely,

Michelle L. Anderson
Lab Director

Environmental Analysis Since | 983



lEntech Analytical Labs, lnc. cA ELAP# l-2346

t
I
I

525 Del ReyAvenue. Suite E . Sunnyvale, CA940B6 r (408) 735-1550 . Fax (408) 735-1 554

PES Environmental' Inc.

1682 Novato Boulevard, Suitc 100

Novato, cA 94947

Attn: Chris Rossitto

Date:
Date Received:
Project Name:

Project Number:
P O. Number:
Sampled By:

Certified Analytical Report

l/19/00
L/r2t00

000111-I1

Patrick Fliaherly

I Order ID: 18568 Lab Sample ID: 18568401 Client Sample ID: MW-l

Time: I l:30 AM Date: 1/l l/00 Matrix:

DF PQL DLR Unlts Ertractton An lFts QC Bakli ID
Date Daae

1 0-s 0.5 ttdL
I 0.5 0.5 L\gq'
I 0.5 0.5 Wn'
I 0.5 0.5 I'cq'

SlrrroEtte

.ra-Trifludololua&

I
I
I

Prrffi.ter

Benzene

Toluenc

Ethyl Benzene

Xylencs, Totd

Me0rod

EPA 8O2O

EPA 8O2O

EPA 8(DO

EPA 8O2O

Contlol Limlk

65 - 135

ResuL

52

3-9

63

l 2

nag

l/13/00 WC'C1000l l2
l/r3l00 wccl000ll2
l/13/00 wccl000l12
t/13100 wcc1000l12

S\rrog{te Recovery
r07

t
I

ParrnEter

Medryl-r-butyl Elher

PQL DLR Unik

5 5 t.54,
Surrogate

ar.r-Trifbdotolume

Method

EPA 8O2O

Contr0l Limi6
65 - 135

R€sdt

1 8

nrg DF

I

Eir:rc-tion Anrlyir QCBri4hID
Dat€ DrG

ur3l00 wocl000l 12

S\r:ro€rte Racovert
t0?

PQL DLR

50 50

Method

EPASOIS MOD.
(Putgeable)

Control Limitr

6 J  -  1 3 5

R€3ult

2400

Flag DF

I

Units Eltric'tion Arafy* QC Batrh ID
Date Date

[dL lll3/oo Wccl000lr2I
I
I
T

SurrogEte Sunogat€ R€coaery

aaa-Trifluc,rotolu$e . t2l

DF = Dilutid Fi6or ND = Nol Ddected

Analysis perfom€n by E'(€.h Analt'ticat bbs, Inc- (cA ELAI f2346)

DLR = Dereqion Limit Reported

Envircnmental Analysis Since 1983

PQL = ftadica.l Quantitation Limit



I Entech Analytical Labs, lnc. cA ELAP# r-2346

I
I
I

525 Del Rev Avenue, Suite E . Sunnvvale, CA 94086 . (408) 735-1 550 . Fax (408) 735-1 554

PES Environmentrl, Inc.

1682 Novato Boulevard, Suite 100

Novato, CA 94947

Attn: Chris Rossitto

Date: l/19/00
Date Received: l/12100
Project Name:

Proiect Numb€r: 0001 1 l-I1
f.o. No*bo,
Sampled By: Patrick Flaherly

Certified Analytical RePort

I Order [D: 18568

11:  I0  AM

1E568402

l/l l/00

Lab Sample ID: Client Sample ID: MW-2

fime: Date:

PQL DLR Untte

0-5 100 lrglL
0.5 100 velL
0.5 100 pgL
0.5 100 pgL

S\rrognt€
aaa-Triflusotolustc

Matrir:
AnilJi3 QC Bat hID

D&ia
t/t3t00 wcct000u2
l/13/00 wccl000l12
l/13/00 wccl000t l2
Ur3too w6c10001r2

Surmgat€ Recovery
l l 8

Meahod

EFAsOzO

EPA 8O2O

EPA 8O2O

EPA8O2O

Conlrol Limits

65 - t35

I
I
I

Peirnret€r

Berzen€

Toluene

Elhyt BerEene

Xylenes, Totsl

Rcault

890

ND

ND

ND

Enracfion
Dst

nrg DF

200

200

200

200

t
I

Paranet€r

Methyl-t-botyl Eth€r

Method

EPA 8O2O

Control Limits
6 5 . 1 3 5

Res|rlt

8100

nr8 DF

200

PQL DLR Unllg

5 1000 tLe/L
Surrogrt€

Exir.clion Alr'bris QC Batch ID
Dat€ Drte

t/13/00 wccr000l12

Surtogate Recovert

aaa-Trilluorotoluen€ l l 8

TPH as Casoline

Ertrgction Analysis
Dla€ Dat€

l/13/00

Qc Batch ID

wcc10001l?

Method

EPA 8OI5 MOD-
(Pureea!le)

Control Ltfiits
65 - 135

Rer t

l  1000

Flsg DF

x 200

PQL DLR Units

50 10000 pSry,

S\rrrogatc

ara-Tfmuo(otoluene

Swogat€ RecoYery

t23

I
I

DF = Dilutiod Factor ND = Not Deterted

Analysis performed by Entedr Analt{icel I$3, lnc. (CA ELAP #?346)

DLR = Del€stion Lirnit R€Potred

Environmental Analysis Since 1983

PQL = Praaical Quaditatioo Limit



I Entech Analytical Labs, Inc. cA ELAP# t-2346

t
I
I
I

525 Del ReyAvenue, Suite E . Sunnyvale, CA940B6 o (408) 735-1 550 o Fax (408) 735-1 554

PES Environmental, Inc-

1682 Novato Boulevard. Suite 100

Novato, CA 94947

Attn: Chris Rcssitto

Date: l/19/00
Date Received: l/12l00
Project Name:

Project Number: 0001 I 1-Il
P.O' Nurnber:
Sanrpled By: Patrick Flaherly

Certified Analytical Report

Order ID: 18568

10:25 AM

Lab Sample ID: 18568-003 Client Sample ID: TW-2

Time: Date: l/11/00 Matrix:

DF PQL DLR Units Eltrr {iotr Andysis QC Bstch ID Methoil
Detr Dst€

I 0.5 0.5 vdL lllS/00 WGCl000r12 EPA 8020
I 0.5 0.J trc4, lil3l00 WGCl000ll2 EPA 8(D0
I 0-J 0.5 t\dL r/r3/00 Wccl000ll2 8PA 8020
I 0.5 0.5 ttC/L lll3too WGCr000l 12 EPA 8m0

Su|togqte Surrogite Reccvery Control Lindtt

alr-Trifluo&loluate 6 5 .  1 3 5

I
I

Pcrsmctef

Benzerre

Tolueoe

Ethyl Benz.ne

Xylenes Total

R$ult nag

ND
ND
ND
ND

t07t
I
I

Parrmeacr

Melhyt-t.butyt Dih€f

R€s| t Flag

ND

Dtr PQL

l 5

DLR Utttts Enr&c-tion
Date

5 $dL
Surrogate

aaa-TriIluo@loluene

Andyd! QCBatch ID Method
Il|tc

t/t3/oo wcrcl000ll2 EPA 8020

Surrogat€ R€coYerJ Cor rol Limits

to7 65  -  t 35

I
T
I
I
I

Paraneter

TPH as Gasolinc

Re{ult Flae

ND

DLR Units Extric{ion
D.te

50 ydL

Surrogate
raa-Trifluqotolu€Il€ .

Anrb6is QC Batch ID
Date

!t3/oo wccl000l12

Surrogatc Recoverf

tt2

Method

EPA 8OI5 MOD.
(Pureeable)

Control Limits
65 - 135

DF PQL

t J 0

I
I
I
I

DF = Dilution Factor ND = No1 Detectod

-{nal}sis p€dbrmed by Edech Analyticd Irbs, Inc. (CA EI-q} #2346)

DLR = Derecliort Limit ReFoded

Environmental Analvsis Since 1983

PQL = hadical Quandtation L.imit



I Ent".h Analytical Labs, lnc. cA ELAP# r-2346

I
I
I
I

525 Del Rey Avenue, Suite E . Sunnyvale, CA 94086 . (408) 735-1 550 . Fax (408) 735-1554

PES EnYironmental, Inc.

1682 Novato Boulevard, Suite 100

Novato, CA 94947

Attn: Chris Rossitto

Date: l/19/00
Date ReceiYed: l/12l0o
Project Name:

'T.frNHi:l, 0001'-Ir
Sampled By: Patrick Flahedy

Certifi ed Analytical Report

Order ID: 1856E

l0:45 AM

Lab Sample ID: 18568{04 Client Sample ID: TW-6

Time: Irat€: l/l l/00 Matrir:

DF PQL DLR U fs Ertr.ctlon Analystu QC Batch ID M€thod
Dati Drte

I 0.5 0.5 tt{L r/13/00 Wccr0001l2 EPA8020

I 0.5 0.5 ttgL ltl3loo WCCl000ll2 EPA8020

I 0.5 0.5 tr{L l/13/00 WC'Cl000ll2 EPA8020

I 0.5 0.5 t'dL l/13/00 WGC1000112 EPA 8020

Sorrogrt€ S\rrroffrte Recovery Control Limits

aaa-Trifluoaololu€fle 106 65 - 135

I
I

Prr.fnctcr

Benz€ri€

Tolue1lp

Elhyl Bcnzene

Xylcnes, Total

R€utt FI4

ND
ND
ND
ND

I
I
I
I
I

M€thyl-t-butyl Ether

R€sult Fl6g

ND

DF PQL

I 5

DLR Units Eltrrc{ion
DatG

s FgL
Surrogat€
aaa-Trifluorotoluare

An trsts QCBrtchID Melhod
Date

vl3loo wcclo0ollz . EPA 8020

Surrogat€Recovery Controll,imits

106 65 - 135

Pal?nreter R6ult Flag

ND

QC Batdr ID

wGcl000l l2

Method

EPA80I5 MOD.
(Purgeable)

Control Limias
65 - 135

I}F PQL

1 5 0

DLR Uni{s Exhrclion AndJsis
Date Date

50 $C4, l/1340

Surrogrta

aaa-Trifluorotoluae.

Surrsgat€ Recovcry

tt2

I
I
I
t
I
I
I

DF = Ditulion Faclor ND =Not Det€€ted

Anabsis pedomred by Ede4h Analylical Lab6, Ltc (CA ELA? #2346)

DLR = Dctedion Limit Reponed

son, Laboratory Director

Environmental Analysis Since 1983

PQL : Pradical Qurnritation Limi(



I Ent".h Analytical Labs, lnc. cA ELAP# l-2346

T
I
I
I

525 Del ReyAvenue, Suite E . Sunnyvale, CA94086 . (408) 735-1550 . Fax (408) 735-1554

PES Environmental, Inc.

1682 Novato Boulevard, Suite 100

Novato, CA 94947

Attn: Chris Rossitto

Date:
Date Received:
Project Name:

Project Number:
P.O Number:
Sampled By:

Certifi ed Analytical Report

t/19t00
v12t00

000111-I l

Patrick Flaherly

0rder ID: 18568

I l:44 AM

Lab Sample ID: 18568-005 Client Sample ID: TW-?

Time: Date: 1/11/00

DF PQL DLR UNiG

50 0.5 25 t'!L
50 0.5 25 lldL
50 0.5 25 tgL
J0 0.5 25 FgL

sutrogate
aaa-Triflutrotolu€nn

Matrix: Liouid

I
t

B€flz€IIc

Toluene

Ethyl Benzene

Xylcnes, Totrl

R€sr t mrg

8500

7100

1600

6700

Erfuiaction
D&ta

Me{hod

EPAsO2O

8PA 8020

EPA 8O2O

DPA 8O2O

Control Limits

65  -  l 3s

Alla\|fris Qc Batdr ID
Date

l/r3/00 wccl000l12
t/13/00 wccl000l t2
|13100 wccl000112
It3to! wcc 1000 I t2

6rrrrogite Recovery
t0 lI

I
I
I

Paralrreacr

Methyl-r-butyl Ethe!

Result Flrg

2800

DLR Utri(s Ertrrction
Dete

250 [cq,
Surrogrte
srr-Trifluorololuar&

Arl8rystu QC Batch ID
Date

vt1t00 wcc1000ll2

DF PQL

5 0 5

Method

EPA8O2O

Surmgrt€ R€coYery Control Limits

l 0 l 65 - 135

R€sult Fl.g

52000

DF PQL

50 50

DLR Units Ertraction Antlysis QCBatchID M€thod
Date Date

2J00 IrgL l/13/0o WGCr000tl2 EPA80I5 MoD
(Purseable)

Surmgat! Surrogate Recovery Control Lindtg

aaa-Trillucfololuefle . 103 65 - 135I
I
I
T
T
I
I
I

Arullsis p€rfonned by Enredr Analllicd llb6, Irc, (CA ELA? #2346)

DF = Dilutior Faclar ND = Not D€{€cted DLR = Dercc.tion Limit Report€d

erson- Laboratorv Director

Environmental Analysis Since 1983

PQL = Pradical Quaditation Limit
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! f ntu.h Analytical Labs, lnc. cAELAp# 2346
I
I 525 Del Rev Avenue, Suite E . Sunnyvale, CA 94086 o (408) 735-1550 . Fax (408) 735-1 554

I January 27, 2000
I

Chris Rossitto

I PES Environmental, Inc.
I 1682 Novato Boulevard. Suite 100

No!?to, CA 94947

I
Order: 18568 Date Collected: l/11/00

I 
Project Nam€: Date Receivedr l/12l00

I Project Number: 000lll-I1 P.O, Numb€r:

Proiect Notes:

I On January 12,2000, 5 samples were received under documentented chain ofcustody. Results for the following
analyses are attached: _

I Matdx Test M€thod
I Liquid MIBEbyEPA8260B EPA 82608

Chemical analysis ofthese samples has been completed. Summaxies ofthe data are contained on the fo[owing
I pages. USEPA pmtocols for sample storage and preservation were followed.
I

Entech Anatytical Labs, Inc. is certified by the State ofCalifomia (#2346). Ifyou have any questions regarding
procedures or results, Dlease call me at 408-735-1550.

I
Sincerely,

: .

I
I
I
I
I
I
t 

Environmental Analysis Since 1983



I Entech Analytical Labs, lnc. cAELAp# 2346
I
I 525 Del Rey Avenue, Suite E . Sunnyvale, CA 94086 r (408) 735-1 550 o Fax (408) 735-1554

PES Environmental, hc,
16EZ Novato Bouleyard, Suite 100
Novato, CA 94947
Attn: Chris Rossitto

Dalf.: ln6lw
Date Received: l/12l00

Project Name:
Project Number: 0001 l 1-Il

P.O. Number:
Sampled By: Patrid< Flaherly

Certified Analytical Report

I
I
I
I
I
I
I
I
I
I
I
I
I
T
I
I
I

Order ID: 18568 Lab Sample ID: 18568-001 Client Sample ID: MW-l

Sample fimgr 11:30 AM Sample Date: 1/11/00 Matrir: Liquid
Pararr€ter Reult n"C DF pel, DLR Unt6 Arrabds Date eC Datrh ID Mettrod
Mc[S,l{-htyl Ethcr ND

Surrog!{a
4-Bromofluorcb€dzane

Dibromofluoromdhane 93

9 l

I 5 5 pdL tn4/00 WMS0O0I24 EpA 82608

SuFogrt€ Recovery Co ml Ltrdts (%)

65 - 135
6 5 . 1 3 5

6 5 . 1 3 5

DF = Dilution Fador ND = Not Det€dad DI,R = Detadior Limit Reported PQL = Pradical Quantitation Limit

Anat!,sisFqrmed by Entach Anali,tical Irlts, Irlc. (CA ELA! #234d)

Michelle L. ArdemorL Laboratory Director

Environmental Analysis Since | 983
Page l ofj



lEnt".h Analytical Labs, Inc. CA ELAP# 2346

I 525 Del ReyAvenue, Suite E . Sunnyvale, CA94086 o (408) 735-1 550' Fax (408) 735-1554

PES Environm€ntal, Inc,
1682 Novato Boulevard, Suite 100
Novato, CA 9494?

Attn: Chris Rossitto

Dat3: ln6l00
Date fteceiv€d: l/12/00

Project Name:
Project Nunber 000111-Il

P.O. Number:
Sampled By: Patrick Flalerly

Certifi ed Analytical Report

Order ID: 18568 Lab Sanple ID: 18568{02 Client Sample ID: MW-2

t
I
I
I
t
I
I
I
I
I
I
I
t
t
I
I
I

Time: ll:10 AM Date: 1/11i00

DF ?QL DI,R
l(X) 5 500

Surrsgrt€ R€coYcrt
94

99

93

Matrix:

An lyds Itrt€

tn4/00

Pcrdnatcr

Methyl-l-hrtyl Elh€r

Rcsult Flrg
8400

Surr0gate

4-konroflttoaoba2ac

Dihrorrclluoromdbaoe

Tofu.ncd8

QC Bsr.hID
urMs000l24

Methoil

EPA 82608

Utdtr

t'dL

Codtrof Lllldtr (%)

65 - t35

6 5 . 1 3 J

65 . 135

DF = Dilution Fac{or

Environmental Analvsis Since | 983

Page 2 oJj

DLR = De{cction Limit Rcoorted PQL = hadical Quantitarion Li&it



I Entech Analytical Labs, Inc. cA ELAP# 2346

525 Del Rev Avenue, Suite E . Sunnyvale, CA 94086 r (408) 735-1 550 . Fax (408) 735-1 554

PES Environmental, Inc.
1682 Novato Boul€vard, Suite 100
NoY&to, CA 94947
Attn: Chris Rossitto

Date:
Date Recei\.€d:

Project Name:
Pmject Number:

P.O. Nurnber
Sampled By:

rn6/00
lnzto0

000111-I1

Parick Flaherly
Certifi ed Analytical Report

Order ID:

Sample Time:

18568

ll:44 AM

Ltb Sample ID: 18568-005 Client Sample ID: TW-7

Liquid

t
I
t
I
I
I
t
t
I
I
I
I
t
I
T
I
I

Paranreter
Methyl-t-butyl Erh€t

R6clt Fleg
2600

Su!-rogrt

4-Broarofl uorobenz<rrc

Dibrodrofluoromdhr{e

TohteE€J8

Date: l/l l/00

DF PQL DLR
200 5 1000

Srrogaae Recovery
94

94

Matrir:

AnrB!tu Daac
ln4n0

Control Ll|nits (%)

65 - 135

65 - 135

65 - 135

Uittr

trgL
QC BaL[ID
wMs000 t24

Mcthod
EPA82608

DF = Dil${ion Facto. ND = No1 Det d€d

tutalysDpcfimr4 by &nech Annlyticat t ahs, Inc. (cA EI-AP n346)

DLR = Derection Limit Reoorted PQL = hadical Qunntitation Limit

Environmental Analysis Since t 983
Page 3 of3



I
T
t
I
t
T
I
I
I
I
I
T
I
I
I
I
I
I
I

Entech Analltical Labs, Inc.

@ Batch #: WMS000124

l,l- Dichlomethene ru
106
102
104
99
102

8240/8260
8240/8260
824018260
8240/8260

Definition of Terms:
na: Not Axalyzed in QC batch
SA: Spike Added
SR: Sample Result

RPD(%): Duplicate Analysis - RelatiVe PerceDt Difference
SP: Spike Result

SP (7oR): Spike o/o Recovery
SPD: Spike Duplicate Result

SPD (%oR): Spike Duplicate o/o Recovery

Mahix:
Units:

525 Del Rey Avenue, Suite E
Sunnyvale, CA 94086

QUALITY CONTROL R-ESULTS SUMMARY

Vol,atile Organic Compounds
Laboratory Control Sample

D ate atte,lyzed:. 0 1 D4 | 00
Spiked Sample: Blank Spike

1.6
t .2
0.2
2.8
2^2

40
40
40
40
40

8240t8260
8240t8260
8240/8260
8240/8260
8240/8260

108
t0l
104
96
100

41.5
42.5
40.7
41.6
39.4
40.8

9syo
106%
95o/o
9Qo/o

ND
ND
ND
ND
ND

97%
100%
94o/o

93o/o

42.4

40.2
41.7
38.3
39.9

to3%
t06%
95o/o
94%

50-150
50-150
50-150
50-150
50-150
50-150

65-135
65-135
65-135
o)-lJJ

25
25
25
25
25
z)
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