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QUARTERLY GROUNDWATER MONITORING AND
REMEDIATION PROGRESS REPORT

JULY 1999 QUARTERLY EVENT

FORMER COX CADILLAC FACILITY

230 BAY PLACE

OAKLAND, CALIFORNIA

Dear Ms. Goldberg:
1.0 INTRODUCTION

This report presents the results of groundwater monitoring conducted by PES Environmental,
Inc. (PES) on July 7, 1999 at the former Bill Cox Cadillac facility at 230 Bay Place, Qakland,
California. The work is being performed as part of response action to address releases from a
former 10,000-gallon 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 property owner, and Hanson, Bridgett, Marcus,
Vlahos and Rudy, legal counsel to the Shephard Trust (Hanson, 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 Interim Remedial Action
Plan (IRAP) dated October 31, 1996 and Addendum, Revised Interim 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 Hanson, Bridgett dated October 24, 1996. The ACEHS approved the
Remedial Plan in a letter dated November 27, 1996.
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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 INFORMATION

One groundwater monitoring well (Well MW-1) and seven temporary monitoring wells

(Wells TW-1 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-1 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 hydrocarbens quantified as gasoline (TPHg) were detected in the sample analyzed
from Well MW-1. Gasoline detected in groundwalter was characterized as “fresh” and no
waste oil constituents were detected. Temporary wells, Wells TW-1 through TW-7 were
subsequently installed in March 1993 to investigate the degree and extent, 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 (BTEX) were
detected in groundwater samples from four of the temporary wells and in Well MW-1. MTBE
was not detected in the samples. The highest concentrations of petroleum hydrocarbon
constituents were detected in groundwater samples from two wells (TW-5 and TW-7) closest to
a 10,000-gallon gasoline tank and associated product piping located to the west of the former
waste oil tank. The results of the investigations were presented in PES’ report, Seil and
Groundwater Investigation, Bill Cox Cadillac, 230 Bay Place, Oakland, California dated
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 Hayward, California and observed and documented by Eisenberg,
Olivieri & Associates (EOA) of Oakland, 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, ACEHS specified that soil
remediation consisting of excavation of hydrocarbon-affected soil, and groundwater
remediation consisting of oxygen introduction was required. The PES Remedial Plan was
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developed in response to that request. As part of the Remedial Plan, site characterization,
additional well installation, soil remediation, baseline groundwater monitoring, and initial
groundwater remediation were conducted by PES between June 1997 and April 1999. The
results of work conducted between June 1997 and April 1999 were previously submitted to you
in PES’ report, Site Characterization and Interim Remedial Actions, Former Cox Cadillac
Facility, Oakland, California, 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: (1) adding a nutrient- and hydrogen peroxide-enriched water
(hereinafter referred to as enriched water); and (2) placement of Oxygen Releasing Compound
(ORQC) in selected wells at the site.

The July 1999 monitoring is the second monitoring event since the groundwater remediation
program and baseline monitoring was initiated by PES in January 1999. A groundwater
monitoring report presenting the results of quarterly monitoring conducted on April 13, 1999
has previously been submitted to your attention. The results of the July 1999 groundwater
monitoring are presented below.

3.0 GROUNDWATER MONITORING ACTIVITIES

3.1 Depth to Groundwater Measurements

Water levels were measured by PES at monitoring wells MW-1, MW-2, TW-2, TW-4, TW-5,
TW-6, and TW-7 on July 7, 1999. Depth-to-groundwater measurements 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 1 and
groundwater elevation contours are presented on Plate 3. Prior to measuring groundwater
levels, dissolved oxygen concentrations were measured in several wells. Dissolved oxygen
measurement procedures and resulis are described below.

3.2 Groundwater Sampling and Analvses

Groundwater samples were collected from wells MW-1, MW-2, TW-2, TW-6, and TW-7 on
July 7, 1999. 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
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disposable bailer. The sample was transferred to the appropriate laboratory sample containers
using a bottom draining bailer stopcock. The sample containers were filled 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 were transported in a chilled, thermally insulated cooler under
chain-of-custody protocol to Entech Analytical Labs, Inc. of Sunnyvale, California, a
California Department of Health Services-certified laboratory. The groundwater samples were
analyzed for TPHg using EPA Test Method 8015 modified, BTEX using EPA Test Method
8020, and methyl tertiary butyl ether (MTBE) using EPA Test Method 8260. Groundwater
sample analytical results are presented in Table 2 and shown on Plate 4. Copies of the
laboratory reports and chain-of-custody documentation are presented in B.

3.3 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-1 on June 1 and July 7, 1999. Concentrated hydrogen peroxide was added to
a mixing tank where it was combined 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. :

The enriched water was mixed at a concentration to deliver as much oxygen as possible
without causing accumulation of biomass in the immediate vicinity of the wells or precipitation
of inorganic carbonates. An approximate volume of 475 gallons of enriched water at a
concentration of 1,500 parts per million (ppm) hydrogen peroxide was introduced into the
wells on June 1, 1999. An approximate volume of 768 gallons of enriched water at a
concentration of 1,500 ppm hydrogen peroxide was introduced into the wells on July 7, 1999.
A total of approximately 1,924 gallons of enriched water at a concentration up to 1,500 ppm
hydrogen peroxide has been introduced into the wells since March 1999. Enriched water
introduction through July 7, 1999 is summarized in Tabie 3.

Following enriched water introduction, Oxygen Releasing Compound (ORC) was installed in
each of the five designated wells. The ORC is manufactured by Regenesis Bioremediation
Products of San Juan Capistrano, California. The QRC 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 two-inch diameter polyethylene webbed sock in one foot
lengths (ORC Filter Sock). The ORC Filter Socks become saturated following insertion into
groundwater, and begin releasing oxygen into the subsurface. 'Fhe ORC Filter Socks provide
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continuous supply of oxygen between enriched water introductions. Enriched water
introductions are conducted twice per quarter (every six weeks).

3.4 Dissolved Oxygen Measurements

Dissolved oxygen measurements were collected twice from the wells by PES on June 1 and
July 7,1999. Total dissolved oxygen was measured on June 1, 1999 in monitoring wells
MW-1, TW-4, TW-5, TW-6, and TW-7 before and after introduction of enriched water.
Total dissolved oxygen was measured on July 7, 1999 in all seven monitoring wells, wells
MW-1, MW-2, TW-2, TW-4, TW-5, TW-6, and TW-7, at the start of the day before
measuring groundwater levels and purging and sampling, and at the end of the day after
introduction of enriched water. 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 specifications 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 July 7, 1999 are summarized
in Table 4.

4.0 GROUNDWATER MONITORING RESULTS
4,1 Groundwater Elevation Measurements

Depth-to-groundwater data collected from wells MW-1, MW-2, TW-2, TW-4, TW-5, TW-6
and TW-7 on July 7, 1999 were converted to groundwater elevations referenced to site datum.
Groundwater elevations ranged from 91.68 feet in well MW-2 10 98.54 feet in well TW-2.
Groundwater flow direction at the site is to the southwest, at a hydraulic gradient of
approximately 0.057-foot per foot. No floating free product or hydrocarbon sheen was
observed in the wells. Petroleum hydrocarbon odors were observed in purge water from well
MW-1 and TW-7. Groundwater elevation data are presented in Table 1 and elevation contours
are presented on Plate 3.

4.2 Groundwater Sample Analytical Results

The analytical results of the groundwater samples collected on July 7, 1999 are presented in
Table 2 and shown on Plate 4. TPHg was detected in the samples from wells MW-1, TW-6,
and TW-7 at concentrations of 31,000 pg/L, 55 pg/L, and 42,000 ug/L, respectively. MTBE
was detected in the samples from wells MW-2, TW-6, and TW-7 at concentrations of

7,000 ug/L, 8.1 ug/L, and 2,200 ug/L, respectively. Benzene was detected in the samples
from wells MW-1, TW-6 and TW-7 at concentrations of 1,900 ug/L, 13 ug/L, and

8,000 ug/L, respectively. The highest concentrations of toluene, ethylbenzene and total
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xylenes were detected in the sample from well TW-7 at 4,500 pg/L, 1,200 pg/L, and
3,500 pg/L, respectively. Copies of the laboratory reports and chain-of-custody
documentation are presented in Appendix B.

4.3 Dissolved Oxygen Measurement Results

Total dissolved oxygen concentrations before enriched water introduction on June 1, 1999
ranged from 0.7 milligrams per liter (mg/L) in well TW-7 to 11.6 mg/L in well TW-6. Total
dissolved oxygen concentrations before enriched water introduction on July 7, 1999 ranged
from 0.25 mg/L in well TW-5 to greater than 18 mg/L (> 18 mg/L) in well TW-6. The
maximum range of the dissolved oxygen meter used on July 7 was 18 mg/L.

Wells TW-4, TW-5, TW-6, TW-7, and MW-1 are the wells that are included for enriched
water introduction. Dissolved oxygen concentrations in these wells after enriched water
introduction on June 1 and July 7, 1999 were greater than the maximum range of the dissolved

oxygen meter (> 15 mg/L for the meter used on June 1 and > 18 mg/L. for the meter used on
July 7).

Wells TW-2 and MW-2 are the wells not included for enriched water introduction, Dissolved
oxygen concentrations measured in well TW-2 before and after enriched water introduction on
Tuly 7, 1999 were 0.65 mg/L and 5.14 mg/L, respectively. Dissolved oxygen concentrations
measured in well MW-2 before and afier enriched water introduction on July 7, 1999 were
1.03 mg/L and 7.22 mg/L, respectively.

Dissolved oxygen concentrations measured during this monitoring period are included with the
well sampling documentation presented in Appendix A. Dissolved oxygen concentrations
measured through July 7, 1999 are presented in Table 4.

5.0 SUMMARY

Results of the July 1999 groundwater elevations indicate a general decrease since the
April 1999 monitoring event. As with historical observations, the groundwater flow direction
continues to be toward the southwest.

Concentrations of TPHg and total xylenes detected in the wells in July 1999 are similar to
those detected in April 1999. However, significant concentration increases of MTBE in wells
MW-2 and TW-7 and benzene, toluene, and ethylbenzene in wells MW-1 and TW-7 were
observed in samples from July 1999 compared to April 1999, Consistent with historical
findings, the highest concentrations were detected in the groundwater from wells nearest to the
former gasoline UST and product piping, specifically Wells MW-1 and TW-7.
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MTBE concentrations in well MW-2, located offsite and downgradient adjacent to several
utility trenches, are significantly higher than in onsite wells. The high concentrations of
MTBE detected in samples from well MW-2 are likely the result of groundwater being affected
by elevated concentrations from offsite sources that are being conveyed toward the site via
preferential flow as a result of utility trenches adjacent to the well. In 1993 PES performed
sampling of groundwater from Wells MW-1, TW-4, TW-5, TW-6, and TW-7 for analyses by
EPA Test Method 8260. No MTBE was detected in the samples at that time. Additionally, a
utility location assessment was conducted by EOA in late 1995/early 1996. EOA identified
numerous utility trenches and vaults along the western property boundary and within Vermon
Street, Bay Place, and Harrison Street surrounding the site. EQA interviews with utility
providers indicated 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 titled Corrective Action Plan Development Report, Phase 1, Cox
Cadillac, 230 Bay Place, Oakland, California, dated April 1, 1996.

Dissolved oxygen concentrations were elevated on June 1 and July 7, 1999 as a result of
oxygen enhancement following introduction of the enriched water solution as part of the

bioremediation program.

In accordance with the Remedial Plan, PES will continue with quarterly groundwater
monitoring and introduction of enriched water twice per quarter.

If you have any questions or comments, please do not hesitate to call either of the undersigned.
Yours very truly,

PES ENVIRONMENTAL, INC.

Chnstopher D. Rossitt
Project Geologist

A C

Andrew A. Briefer, P. E.
Principal Engineer
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Attachments: Table 1
Table 2
Table 3
Table 4
Plate 1
Plate 2
Plate 3
Plate 4

PES Environmental, Inc.

Groundwater Elevation Data Through July 7, 1999

Groundwater Sample Analytical Results Through July 7, 1999
Summary of Enriched Water Introduction to Wells

Summary of Total Dissolved Oxygen Measurements

Site Location Map

Site Plan and Well Location Map

Groundwater Elevation Contours on July 7, 1999

Distribution of Dissolved Hydrocarbons in Groundwater - July 7,
1999

Appendix A Well Sampling Documentation
Appendix B Laboratory Analytical Reports and Chain of Custody

Documentation

cc: Ms. Cheryl Howell - Greater Bay Trust Company
Mr. Thomas Peacock - Alameda County Environmental Health Services
Mr. Mark Owens - California UST Cleanup Fund
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Table 1
Groundwater Elevation Data Through July 1999
Interim Remedial Actions
Former Cox Cadillac, 230 Bay Place
Qakland, California

Top-of-Casing Groundwater
Well Date Reference Elevation Depth to Water Elevation

Number Measured {feet®) {feet BTOC) (feet*)
MWwW-1 1/12/99 100.00 2.79 97.21
4/13/99 100.00 2.00 98.00
17199 - 100.00 2.60 97.40
MwW-2 1/12/99 97.48 5.62 91.86
4/13/99 97.48 5.30 92.18
717199 97.48 5.80 91.68
TW-2 1/12/99 100.43 1.91 98.52
4/13/99 100.43 2.51 97.92
717199 100.43 1.89. 98.54

TW-4 1/12/99 99.35 NM NA
4/13/99 99.35 1.82 97.63
717199 99.35 2.36 96.99

TW-5 1/12/99 99.40 NM NA
4/13/92 99.40 1.96 97.44
7(7/99 99.40 3.12 96.28
TW-6 1/12/99 98.75 5.62 93.23
4/13/99 98.75 4.91 93.84
717199 98.75 6.04 92.71
TW-7 1/12/99 97.96 4.81 93.15
4/13/99 97.96 4.73 93.23
717199 97.96 5.17 92.79

Notes:

* = Referenced to site datum
BTOC = Below top of casing
NA = Data not available

NM = Depth to water not measured
TR
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Table 2
Groundwater Sample Analytical Results Through July 1999

Interim Remedial Actions

Former Cox Cadillac, 230 Bay Place
Oakland, California

PES Environmental, Inc.

TPH as Ethyl- Total
Well Sample Gasoline MTBE Benzene Toluene benzene Xylenes
Number Date {pg/L) {wgfL) {urg/L) {prg/L} {pg/L) (pgfl)
MW-1 1/12/99 38,000 800 2,600 970 2,900 5,700
4/13/99 29,000 520 1,500 500 <50 4,000
7/7/99 31,000 <250 1,900 870 1,600 3,900
Mw-2 1/12/99 <50 2,900 1.5 <0.50 <0.50 <0.50
4/13/99 <50 3,800 0.76 <0.60 <0.50 <0.80
7/7199 <2,500 7,000 <25 <25 <25 <25
TW-2 1/12/99 <50 <5.0 <0.50 <0.50 <0.50 <{.50
4/13/99 <50 <5.0 <0.50 <0.50 <0.50 <0.50
717199 <50 <B8.0 <0.50 <0.50 <0.50 <0.50
TW-6 1/12/99 29,000 210 9,900 4,100 1,000 4,000
4/13/99 <50 22 0.70 <0.50 <0.50 0.62
717199 55 8.1 13 <0.50 <0.50 2.2
TW-7 1/12/99 29,000 <100 7.300 670 2,700 960
4/13/99 54,000 1,200 4,500 1.800 180 8,200
7/7/99 42,000 2,200 8,000 4,500 1,200 3,600
Notes:
TPH - Total Petroleum Hydrocarbons
MTBE - Methyl tert-buty! ether
49/l = Micrograms per liter.
<0.50 = Not detected at or above indicated laboratory reporting fimit.
16700201 RO05 s - Table 2 111/00
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Table 3
Summary of Enriched Water Introduction to Wells
interim Remedial Actions
Former Cox Cadillac, 230 Bay Place
Qatdand, California

Volume of Enriched Concentration | Amount of O,
Well Date Flow Rate Water Introduced of H.0, introduced
Name | Introduced {gpm) {gallons) {ppm) (pounds)
Mw-1 3/11/99 0.04 2.2 1,050 0.09
3/17/99 0.33 70.2 1,050 2.75
4/13/99 0.13 26.5 1,050 1.04
6/1/99 0.27 41.1 1,600 1.61
77799 0 0 0 0.00
TW-4 0.05 3.0 1,050 0.12
3/17/99 0.01 2.7 1,050 0.11
4/13/99 0.12 23.8 1,050 0.93
6/1/99 0.04 5.4 1,500 o221
7/7/99 0.05 8.8 1,500 0.34
TW-b 3/11/99 0.07 4.4 1,050 0.17
3/17/99 0.05 10.3 1,080 0.40
4/13/99 0.36 70.8 1,050 2.77
6/1/99 0.83 125.1 1,500 4.90
77799 0.61 102.9 1.500 4.03
TW-6 3/11/99 0.29 17.3 1,050 0.68
317199 0.24 51.9 1,050 2.03
4/13/99 1.63 322 1,050 12.62
6/1/99 1.22 182.8 1,500 717
711199 1 2781 1,500 10.90
TW-7 3/11/99 0.12 6.9 1,050 0.27
3117199 0.07 1% 1,080 0.59
4/13/99 0.28 54.2 1,050 2.12
6/1/99 0.8 119.9 1,500 4,70
777199 1.36 378.4 1,500 14.83
TOTAL 1,923.8 TOTAL 75.39

Notes:

gpm = gallons per minute

ppm = parts per million

Approximately 20 ppm of nitrogen as nitrate and 37 ppm of phosphate was present in solution.

16700201R005.ds - Table 3 111400




l PES Envircnmental, Inc.
I Table 4
Summary of Total Dissolved Oxygen Measurements
Interim Remedial Actions
Former Cox Cadillac, 230 Bay Place
' Qakland, California
l Well Date Time Total Dissolved Notes
Number Measured of Day Oxygen (mg/L}
MwW-1 1/12/99 15:30 3.4 {1}
' 3/11/99 15:46 0.72 {1
3/17/99 12:30 14.1 {2}
3/17/99 18:13 >15.0 {3
' 4/13/99 9:44 8.9 {2)
6/1/99 14:59 6.2 {2)
. 6/1/99 18:46 >15.0 {3)
l 7/7/99 9:20 3.55 (2)
7/7/99 19:38 >18.0 {3)
l MwW.-2 1/12/99 12:30 3 (1)
] 4/13/99 9:17 0.2 (2)
4/13/99 19:11 0.6 (3}
‘ 7/7/99 8:56 1.03 (2}
l 717199 19:13 7.22 (3)
TW-2 1/12/99 15:03 5.5 {1
. 4/13/99 g:10 2.6 {2)
41137989 19:06 5.8 {3)
) 717799 8:50 0.65 {2)
l 7/7/99 19:01 5.14 3)
TW-4 3/11/99 15:20 3.4 {t)
3/17/99 12:18 14.4 {2)
. 3/17/99 17:54 12.6 (3)
4/13/99 9:00 12.2 (2)
4/13/99 19:03 >15.0 {3)
l 6/1/99 14:29 9.3 {2)
6/1/99 18:33 >15.0 (3
7/7/98 9:09 >18.0 (2)
l 717198 19:36 >18.0 (3)
TW-5 1/12/99 16:40 1.7 {1}
l 3/11/99 15:36 0.58 (1)
317199 12:20 14.3 (2)
3/17/99 17:57 14.6 (3}
' 4/13/99 9:39 3.8 {2)
4/13/99 19:28 >15.0 {3
6/1/29 14:40 5.4 12}
6/1/99 18:38 >15.0 (3)
l 777199 9:05 0.25 (2)
7/7/29 19:32 >18.0 {3)
' 16700201R005.:s - Table 4 Page 1 0of 2 1111/00




PES Environmental, Inc.

Table 4
Summary of Total Dissolved Oxygen Measurements
interim Remedial Actions
Farmer Cox Cadillac, 230 Bay Place
Qakland, California

Well Date Time Total Dissolved Notes
Number Measured of Day Oxygen {mg/L)
TW-6 1/12/38 15:02 3.9 (1}
3/11/99 15:39 0.62 {1}
3/17/29 12:23 14.1 (2)
3/17/29 18:06 >15.0 {3)
4/13/29 9:35 14.2 {2}
4/13/99 19:23 >15.0 {3)
6/1/99 14:48 1.1 {2)
6/1/99 18:40 >15.0 {3
717/99 9:00 >18.0 {2)
777189 19:21 >18.0 {3
TW-7 1/12/99 13:10 2.7 (1
3/11/99 15:42 0.74 (1
3/17/99 12:25 6.5 (2)
3/17/98 18:12 14 (3}
4/13/92 9:25 0.4 {2)
4/13/99 19:16 >15.0 {3)
6/1/99 14:52 0.7 {2)
. B6/1/99 18:43 >15.0 {3
717199 9:15 0.26 (2)
7/7/99 19:26 >18.0 (3)
Notes:

> 15 = Above indicated equipment guantification maximum.

{1} = Baseline measurement taken before initial introduction of enriched water

{2) = Measured prior 1o enriched water introduction

{3) = Measured after enriched water introduction

mg/l. = milligrams per liter

An initial approximate 200 gallons of enriched water was introduced to wells MW-1, TW-4, TW-5,
TW-6, and TW-7 in the late afternocon of March 11 and 17, 1999 during setup, testing, and refinement
of the remediation system. March 17 measurements reflect the initial introduction of enriched water.

16700201 ROOS Xls - Table 4 Page 2 of 2 1111/00
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Concentrations of Dissolved Hydrocarbons

anation in Micrograms per liter {sg/) in Groundwater
MW-1 4  Monitoring Well Location
TW-1 @  Temporary Well Location GW
- Former UST Location Total Petroleum Hydracarbons a8 Gasoline
Toluens
Ethylbenzene
Total Xylenes
Mathyl Tert-Butyl Ether
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Distribution of Dissolved Hydrocarbons

. in Groundwater - July 7, 1999 PLATE
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PES Environmental, Inc.

APPENDIX A

WELL SAMPLING DOCUMENTATION




[Page:  \

of |

PES Environmental, Inc.

2

Cateime: % /o /44
l “ Engineering & Enviranmental Semoes Profject Name: o r Codliloc,
dobMo: (ooy. ppr -0 ) -085
GROUNDWATER SAMPLING FORM RecodedBy: 431 ¢ K4 Aarsen
l ' ‘ Sampled By,  Roh | owcows
Well No.: Well Type: O Monitoring O Exfraction O Other
l M ~| Well Material: O evc 0 Stainless Steel I Other
WELL PURGING
PURGE VOLUME . PURGING METHOD
l Diameter (D in inches) 7 A Batec-Type:_eflpe Pispesable.
2-nch O 4dnch O 6Gdnch O oOther O submersible {0 Centrffugal (1 Bladder
l Total Degth of Casing (TD In feet below top of casing):___ () OO Other-Type:
Water-Level Depth (WL in feet below top af casing): __ o0« (5 BUMP INTAKE SEYTING
' ' 0 Near Botiom O NearTop [0 Other
' Depth In feet (BTOC);
GE VOLUME CAI CULATIONS: Screen Interval In feet (BTOC) from _ to
' A% 2. & X Z *x3 casing volumes x0.0408 = gg gallons
Well Depth Depth to Water Well Diameter - Calculated Purge Volume
l IELD METER SUREM
> START TIHE
Tolal Gafons - Conductivitiy ]
l Tine Removed pH _(urhos/om3) | Temperature | Turbidity | Observations (color, well condition, odor, cloudiness, elfc))
[1:35 | 1 Z.[9 |32 |g2.] sz Gasesy. odor
I -3% L £.94 {2820 | 57, } > 200 L
l [/s4 i 3 (I8 2100 | 7§ € | ., "
743 | 4 =2 72910 [ 77.7 2 "
6.90 ZEX ™ 3
l /%6 | s 783 | 2910 | e e . :
/50 g &8l | 30/0 [ 7.6 z "
253 7 6.6 | 2zi0 | 77 o /f L
' 1255 £ £ | 3310 | 959 " !
[1:52 9 .79 | 3370 | 767
' > sToPTiME (L 5.? > TOTAL GALLONS REMOVED __ 2, ¢
I WELL SAMPLING
15AMPUING METHOD f - . .
Bafler - Type: (/‘/L - g ' q3
l Vel Mo, Sample No. |Time Volume Collected Analyses Requested Preservatives Laboratory -
hr-t | MY-( | 348 | 3 oRs Pty GETEX , MTEd  HCl Entech
QUALITY CONTROL SAMPLES
' Sample Type  |Sample No.  {Time Volume Collected Analyses Requested Preservatives - |Laboratory
Tdp Blank
I Field Blank
Duplicate




/2%, PES Environmental, Inc. Page 1 )

- L { DateMme: 7/ /44
Engineering & Eaviranmental Secvices ProfectMame: Oy oo d o e,

' . -Job No.: e G- 002- o1 - a5
.GROUNDWATER SAMPLING FORM RecodedB: MDD . (. pob fovwson
l ' ' Sampled By: Reb Lorgomr
Well No.: Well Type: ¥ Monitoding O Extraction _ 1 Other
l TN -2 Well Materiat O _efvc 0 _Stainless Stoel O _Other
WELL PURGING
PURGE VOLUME . PURGING METHOD
l Casing Diameter (D In Inches) B Bater-Type: ____ Digposoh
fz(z-mch 00 4inch (I 6inch [ Other O submersible 1 Centrifugal (1 Bladder
Sz e _
l Total Depth of Casing (TD I feet helow top of casing) :_—4— 0 O Other-Type:
Water-Level Depth (WL n fect below top of casing): __ S ¢} PUMP INTAKE SETTING
O NearBotom O MNearTop [0 Other
l Depth in feet (BTOC):
PURGE VOLUME CAI CULATIONS; - _ Sereen Interval In feet (BTOG) from __ to ‘
20 6.95 ) -
l Z# . 5.% )x 4L 2x3 casing volumes x0.0408 = G=EE" gallons
Well Depth  Depth to Water Well Diameler - ' Calautated Purge Volume
l FIELD METER MEASUREMENT
> STARYT TIME
Total Gations - Conductivitly _
' Time Removed pH (umhesfom3) | Temperature | Turbidity |Observations (color, well condition, odor, cloudiniess, elc.)
(Q:le | 1.0 609 1 34 | 750 [>200 | Clondy, No odor
_pa | 2.0 £.28 | 3930 | 9263 | Qo0 |« u
l 036 |20 Lo | 3360 | 0.8 | >des | Clodiom
M63 1 HO_} 53] 3930 | 0.6 {200 | ewds
H:0p 5.0 | .52 430 | 562 |00 |-« 9
' U in %. 9 6. St 1860 | N o vl « i
2Ly 2.8 | 65 | 3030 | 758 | >aeq| v “
I ! >sroenive (-]} > TOTAL GALLONS REMOVED 2.0
l WELL SAMPLING
SAMPLING METHOD . ) -
Bailer - Type: 055,0054}9{9« OJ L— - 6 . ?;
' Well No. Sample Na. | Time Volume Callected Analyses Requested Preservafives Labocatory -
‘
N [y L iaesg | 3 voad YPiy,, BeTEX Arpe | HEL Eafbeed
QUALITY CONTROL SAMPLES v
l Sample Type |Sample Mo,  [Time Valume Collected Analyses Requested Preservatives Laboratory
Trip Blank
l Fieid Blank
Dupflicate




£, PES Environmental, Inc. i *

-~ L , , WOWLT
0 Engineeriag & Eaviraamental Services ProfectName: Cop  Aayloe
: JobMNa: (v —pdd-01- 00K -
GROUNDWATER SAMPLING FORM RecordedBy: LD ¢ R L
' . : Sampled By:  Reb  Laycgn
.
Well Nos __ o |wett Type: [ Monttoring 0O Extraction O otter
T2 [wetmatenat O pvc O Staintess Steel O Other
WELL PURGING
PURGEVOL!._IME . PURGING METHOD
c?amaammm) | {lﬂ Baller - Type: ﬁsgPosdla
2dnch 0O 4inch O ednch O Other O swbmersile (1 Centrifugal [l Biadder
Total Depth of Casing (TD in feet below top of casing) :__' 72,65 O Other - Type:
Water-Level Depth (WL In feet below top of casing): _-f.‘B“ - PUMP INTAKE SETTING
O NearBottom {0 MearTop [1 Other
Depth I feet (BTOC):
PURGE VOLUME GALCUL ATIONS: - Screen Interval In feet (BTOC) from_ to

203 . % ) x_ & 2,3 casing volumes x0.0408 = _ d. gl gallons
Well Dapth  Depth to Water Well Diameter Caloutated Purge Volume

FIELD PARAMETER MEASUREMENT

> START TIME

Total Gallons - Conductivitly '
Time Removed pH (umhas/em3) | Temperature | Turbidity |Observations (color, well condition, odor, cloudiness, elc.)
A) | (@ 1039 14349 239 | 488 |{bhas v well pecy..
9.4¢ | 2.0 £.97 |4ofo 25.¥ | /19.3 L n M
7:58 13,0 |6.99 143/0 |75.4 |iFe.l |« 7
1
> stopTive G- BF —————> TOTAL GALLONS REMOVED 3.0
WELL SAMPLING
SAMPLING METHOD .
Bater-Type:__Teflb.e {) g pgLalile !/\/Z = /:— 95
Well No. Sample No.  [Time Volume Collected Analyses Requested Preseqvatives Labomatoty
Tio-2 | Tw-2 | MH:iir | 2 yoa's Ttg , BETEX urpe] Het gn?"edt
QUALITY CONTROL SAMPLES
Sample Type  {Sample No.  {Time Volume Collected Analyses Requested Presarvatives Laboratory

Trip Blank

Field Blank

Duplicate
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]
i
1
i
i
i
I
i
i
i
i
]
i
i
i
i
1




¥ 20ch O 4nch O 6ich O Other
Tatal Depth of Casing (TD in fest betow top of casing): 7, (o
Water-Level Depth (WL in feet below top of casing): gZ . 3P

2%, PES Environmental, Inc. S T
« Engineering & Enviconmeatal Services ProjectMame: (1, . 7. ' f/np,
o JobMo: /e o -pga—e) —oaC
GROUNDWATER SAMPLING FORM Recorded By: CJp
' ' . Sampled By: R D)
Well No.se— Well Type: %l Maniltoring O Extraction O Otter
VW~ g [Wermatera O _pvc O Stainless Steal O Other
WELL PURGING
|PURGE VOLUME PURGING METHOD
Caslng Oiameter (D in Inches) B Baller - Type: Qﬁpyu&dp

O submersible O cCentritugal O Bladder

O Other- Type:

PUMP INTAKE SETTING
O HNearBotom [0 NearTop [ Offier

Depth la feet (STOC):_
PURGE VOLUME CAL CULATIONS: Screen ln;enral in feet (BTOC) from __ to
Z T
‘ . ¢ : R
7.6 . 7,34 )x 2 2y3casing volumes x0.0408 = & ‘ i galions
Well Depth  Depth to Water Well Diameter . ’ Calculated Purgs Volume
FIELD PARAMETER MEASUREMENT
> START TIME
Total Gaflons - Conductiviliy j
Time Removed pH {umhosicmd) | Temperature |  Turbldify |Observations {color, well condition, odoar, cloudiness, elc)
lo:ug | o 2001 93 | 629 | 2200 b Jovel iz foo
_fo:451 1.« Chdl oo d%déﬁﬂiﬁj
> sToPTIME () 4 > TOTAL GALLONS REMOVED __ {. 4
WELL SAMPLING
"[sameiing MeTHOD -
Baller - Type: D is Paﬁcal: ho O T&} = 6 (0 5 -1
VWell Mo, Sample Ho. | Time Volume Collected Analyses Requested Preservafives Laboratoty
TW-( | Tw- | 1297 Vo Ty, eren,_qvse | Bed | Eufeal
QUALITY CONTROL SAMPLES .
Sample Type |Sample No. [Time Volume Coltected |Analyses Requested Preservatives Laboratory
Trip Blank ' ‘
Field Blank L
<
Duplicate 3
H




@

PES Environmental, Inc.

Engineering & Enviconmental Services

[page: A of |
[oateTime: 7 /5 /4.4
Pro}ectName: éax cadl_ﬂ,w
JobMNo: 1 9-(0X-01-00E

GROUNDWATER SAMPLING FORM ReoodedBr (Of) + Rob [ svaon
: Sampled8y: R, b | oY, e
T e S o
WELL PURGING
PURGE VOLUME ‘ RGING METHOD
Casing Diameter (D in lnches) ﬁ Baller - Type: ﬂ}spaéw’ﬂ’ly T(L“w

{PURGE VOLUME CALCUL ATIONS:

B 2ich O ddch O 6dnch O Other
Total Depth of Caslng (TO In feet below top of casing) :_F+ J
Water-Level Depth (WL In feet below top of casing): _5:1'7

O submersile [ Centrifugal 1 Biadder
O other- Type:

PUMP INTAKE SETTING
00 NearBottom [ NearTop [ Other
Depth ka feet (BTOC):

Sereen interval in feet (BTOC) from to
2,9 S0 -
=r. 2=F ) x____ & __ 2x3casing volumes x0.0408 = A 2% gallons
Well Depth  Depth to Waler Well Diameter - ’ Caloutated Purge Volume
FIELD PARAMETER MEASUREMENT
> START TIME
Total Galions - Conductivitiy _ _
Tine Removed pH {umhos/om3) | Temperature | Turbldity |Observations {color, well condition, odor, cloudiness, efc.y

12:10 . & .84 1 1380 3AA g3 Gasse,  dolov

AR L 2.0 | 80 {20 | ¢nag | 1065 & “ o clouddoir

125 30 1 688 1 138D | gaB |62 ] v v

>STOPTIME . (215 > TOTAL GALLONS REMOVED 3.0
WELL SAMPLING
SAMPLING METHOD )
Baler - Type: TQ-'”{}-\_, Dijpagg&[,g_, WL z 5.0 g?
Well No. Sample No.  {Time Volume Cotlected Analyses Requested Preservafives Labaratory -
-7 {Tw-7 | [3:27] 3 yoA's TPHq | BETEX psel HC! Entech

QUALITY CONTROL SAMPLES v 7
Sample Type {Sample No.  |Time Volume Coltecled Analyses Requested Preservatives Laboratoty
Tiip Blank
Fletd Btank
Duplicate




PES Environmental, Inc.

APPENDIX B

LABORATORY ANALYTICAL REPORTS AND
CHAIN-OF-CUSTODY DOCUMENTATION




EnteCh Anal)’tlcal LabS, Inc. CA ELAP# 1.2346

525 Del Rey Avenue, Suite E » Sunnyvale, CA 94086 « (408) 735-1550 * Fax (408) 735-1554

PES Environmental, Inc. Date: 7/16/99

1682 Novato Blvd., Suite 100 Date Received: 7/8/99

Novato, CA 94947 Project: 167-002-01-003
Attn: Chris Rositto PO #:

Sampled By: Client

Certified Analytical Report

Water Sample Analysis:
Sample ID TW-6 MW-2 TW-7
Sample Date 711199 717199 717199
Sample Time 12:47 12:58 13:27
Lab # 15151-001 15151-002 15151-003

Result DF| DLR| Result DF| DLR| Result DF| DLR| PQL| Metfod
Results in pg/Liter:
Analysis Date 7/9/99 7/12/99 7/9/99
TPH-Gas 55 1.0 50 ND 501 25006] 42,000 100 5000 50 8015M
Benzene 13 1.0] 0.50 ND 50 25 8,000 100 501 0.50 3020
Tolucne ND 10] 0.50 ND so] 25| 4,500 100 so[ 0.50] 8020
Ethyl Benzene ND 1.0¢ Q.50 ND 50 25 1,200 100 301 0.50 8020
Xylenes (total) 2.2 1.0] 0.50 ND sol 25| 3,500 100 sol 050 8020
Analysis Date 7/15/99 715199 7/15/99
MTBE 8.1 1.0 5.0 7,000 501 250.0 2,200 100 500 5.0 8260
DF=Dilution Factor ND= None Detected above DLR PQL=Practical Quantitation Limi{ DLR=Detection Reporting Limit

- Analysis performed by Entecf Analytical Labs, Inc. (CA ELAP #1-2346)

{ Michelle L. Anderson, Lab Director

Environmental Analysis Since 1983




Entech Analytical Labs, Inc. CA ELAPS 12346

525 Del Rey Avenue, Suite E » Sunnyvale, CA 94086  (408) 735-1550 « Fax (408) 735-1554

PES Envirenmental, Inc. Date: 7/16/99

1682 Novato Blvd., Suite 100 Date Received: 7/8/99

Novato, CA 94947 Project: 167-002-01-003
Attn: Chris Resitto PO #:;

Sampled By: Client

Certified Analytical Report

Water Sample Analysis:
Sample ID MW-1 TW-2
Sample Date 7/7/99 TH7199
Sample Time ' 13:48 14:12
Lab # 15151-004 15151-005

Result DF| DLR{ Result DF| DLR PQL| Metfod
Results in pg/Liter: :
Analysis Date 7/9/99 7712199
TPH-Gas 31,000 100] 5000 ND 1.0 50 50| 8015M
Benzene - 1,900 100 50 ND 10} 0350 0.50 8020
Toluene 870 100 50 ND 1.0 050 0.50 8020
Ethyl Benzene 1,600 wol 50 ND 10| 050 0.50] 8020
Xylenes (total) 3,900 100 50 ND 10| 050 0.50| 8020
Analysis Date 7/15/99 7715199
MTBE ND ‘| so| 250 ND 0] 5.0 50 8260
DF=Dilution Factor ND= None Detected above DLR PQL=Practical Quantitation Limit DIR=Detection Reporting Limit

1. Samples diluted due to high concentrations of non-target hydrocarbons
2. Analysis performed by Entecf Analytical Labs, Inc. (CA ELAP #1-2346)

et (e

Miél{elle L. Anderson, Lab Director

Environmental Analfysis Since 1983




Entech Analytical Labs, Inc. 525 Del Rey Avenue, Suite E
Sunnyvale, CA 940806

QUALITY CONTROL RESULTS SUMMARY
METHOD: Gas Chromatography
Laboratory Control Sample

QC Batch #: GBG2990712 Date Analyzed: 07/12/99
Matrix: Water Quality Control Sample: Blank Spike
Units: pg/Liter -
PARAMETER Method # MB SA SR Sp sp SPD SPD RPD QC LIMITS
pg/liter { pg/liter | pg/Liter | pg/liter i % R § pg/liter ! %R RPD %R
Benzene 2020 <0.50 50 ND 4.0 79 3.6 73 82 25 69-118
Toluene 8020 <0.50 25.0 ND 26 105 26 103 2.0 25 82-122
Ethyl Benzene 8020 <0.50 5.0 ND 5.4 109 5.2 104 49 25 77-114
Xylenes 8020 <0.50 25.0 ND 29 115 28 111 3.7 25 85-125
Gasoline 8015 <50.0 500 ND 461 92 440 88 4.7 25 75-125
aaa-TFT(8.5,)-PID 8020 99% 100% 99% 65-135
aaa-TFI{8.5)-FID 8015 102% 103% 102% 65-135

Definition of Terms:
na: Not Analyzed in QC batch
MB: Method Blank
SA: Spike Added
SR: Sample Result
RPD(%): Duplicate Analysis - Relative Percent Difference
SP: Spike Result
SP (%R): Spike % Recovery
SPD: Spike Duplicate Result
SPD (%R): Spike % Recovery
ne: Not Calculated




Entech Analytical Labs, Inc. 525 Del Rey Avenue, Suite E
Sunnyvale, CA 94086

QUALITY CONTROL RESULTS SUMMARY
METHOD: Gas Chromatography

Laboratory Control Sample
QC Batch #: GBG2990709 Date Analyzed: 07/09/99
Matrix: Water Quality Control Sample: Blank Spike
Units: pg/Liter
PARAMETER Method # MB SA SR sp sp SPD SPD RPD . QC LIMITS
. ug/Liter i pg/Liter | pg/Liter { pg/liter | % R i ng/Liter | %R RPD i %R
E'Benzene 2020 <(.50 5.0 ND 4.0 80 4.0 80 0.8 25 E 69-118
{Toluene 8020 <0.50 25.0 ND 26 105 27 107 1.4 25§ 82122
{Ethyl Benzene 8020 <0.50 5.0 ND 5.6 1L {54 {108 27 25 | 77-114
iXylenes 8020 <0.50 25.0 ND 29 116 29 114 1.5 25 1 85-125
iGasoline 8015 <50.0 500 ND 543 109 541 168 0.4 25 f 75-125
jaaa-TFI(S.5)-PID 8020 100% 160% 102% 65-135
ia2a-TFT(S.8.)-FID 8015 100% 103% 104% 65-135

Definition of Terms:
na: Not Analyzed in QC batch
MB: Method Blank
SA: Spike Added
SR: Sample Result
RPD(%): Duplicate Analysis - Relative Percent Difference
SP: Spike Result
SP (%4R): Spike % Recovery
SPD: Spike Duplicate Result
SPD (%R): Spike % Recovery
ne: Not Calculated




'------------------
1682 NOVATO BOULEVARD, SUITE 100
Nl, EES ENVIRONMENTAL, Inc. CHAIN OF CUSTODY RECORD NOVATO, CALIFORNIA 94947

ngineering & Environmental Setvices ' (415) 899-1600 FAX (415) 899-1601
L]
SAMPLERS. c hﬂ" ‘s ‘{ ng 2y ANALYSIS REQUESTED
JOB NUMBER, [ -vel- 0l - 0o 5 Rg.b L aysox, é é
NaME /LocaTion: (o Cacl: ae, U?J 0|y
N ] N N - | —
erovecT manacer_ s Roscbbo RECORDER: Cheg D_a{a,w@u @ 8 8§
¥ olo|ola|™>~~
# CONTAINERS NI
DATE ) " MATRIX & PRESERV. oertH oot SRR E R
SAMPLE NUMBER/ | |O _ ] N wiol A | [Z|alsie| 2 =
DESIGNATION 58| [s|E 8151 d (B FEET co [CODE| |B|3|Q|&|5 5|
YR | MO| DY | TIME 201 1B3lsl<| |2285|2] i< TIT |
S BRI i ISR
A 90A0L PR 2T | 23| X 3| vbAs X[ | KX | lisdst 100
G410 70 i A S I alwl- | A 3| X Al Vas X , —paz
446 7090 31 2] Tlw - Q| X 3 VioAs % 973
019.012|09| Uisl 19 Al |- |1 213 3YOAL XX a0¢
Qad) ol 1 AT W- 12 4D 3| YoAc X 1Kk 1 Loal
—_ .
NOTE . CHAIN OF CUSTODY RECORD
S .‘_% d 1 T A/T ( 5— Ja\ '\ ﬁUISHED BY: (Spgnature} KZE?) BY: (Signature) DATE TIME
\C r— et LNV RUg AR 7 )
,._ ;%j wﬁ _~ RECEIVED BY: (Signaturs) / “DaTE TInE
RELINQUISHED BY: {Swgature) ( RECEIVED BY: (Signature} DATE TIME
RELINQUISHED BY. (Signature) RECEIVED BY: (Signature) DATE TIME
DISPATCHED BY: {Signature) DATE TIME AEYZFOE JY nature) i 7 baT TIME |
| o b [P 135

METHOD QF SHIPMENT: . St
0 O 11599

WHITE-I abaratar CORY  YEL OW-_Praiact Ofice Cams  PIRIKLEicdd ~r M an o,




