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

N, PES Environmental, Inc.'J Engineering & Enyaronmertal S6rvices Ef j i, i,,- 1.,:, :o:c t , "  . ' . ' . ' . : " j l i i r
r - r , u  j L . , , l i l i l

99 l l l tJ - l  l . l ,  .3 . " r

5T7 t) 17,-(

October 29, 1999

167.0201-.006

Wells Fargo Bank
c/o Irah S. Goldberg, Esq.
Hanson, Bridgett, Marcus, Vlahos & Rudy
333 Market Street. Suite 2300
San Francisco, California 94L05-2173

QUARTF,RLY GROIINDWATER MOMNORJNG AND
REIVIEDIATION PROGRESS REPORT

APRIL 1999 QUARTERLY EVENT
FORMER COX CADILLAC FACILITY
230 BAY PLACE
OAKLAI{D, CALIFORNIA

Dear Ms. Goldberg:

1.0 II\TTRODUCTION

This report presents the results of groundwater monitoring conducted by PES Environmental,
Inc. (PES) on April 13, 1999 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 10,000-ga11on gasoline underground storage tank (UST) operated at the
site by Bill Cox Cadillac. The location of the site is shown on Plate l. The work was
performed on behalf of Wells Fargo Bank (Wells Fargo), trustee for the property owner, and
Ilanson, Bridgett, Marcus, Vlahos and Rudy, legal counsel to Wells Fargo (Hanson, Bridgett)
in aecotdance 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 lweim Remedial Action
P/az (IRAP) dated October 31, 1996 and Addendwn, Revised lwerim Remedial Action Plan
dated November 26, 1996 (collectively referred to as Remedial Plan). The remedial work was
requested by Alameda County Environmenal Health Services (ACEHS) in a letter to Ms.
Ieah Goldberg of Hanson, Bridgett dated October 24, 1996. 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
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with Califomia Regional Water Quality Control Board (RWQCB) guidelines and the Remedial
Plan.

2.0 BACKGROUND INT'ORMATION

One groundwater moniloring well (Well MW-l) and seven tempomry monitoring wells
(Wells TW- I through TW-7) were installed at the site by PES to investigate subsurface
conditions following removal of a 3,000-gallon waste oil strorage ank 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 quantified as gasoline CIPHg) were detected in the sample analyzed
from WelI MW-I. Gasoline detected in groundwater was characterized as "fresh" and no
waste oil constituents were detected. Temporary wells, Wells TW-l through TW-7 were
subsequently installed in March 1993 to investigate the degree and extent, and tlte likely source
of the gasoline contamination in groundwater. Results of the additional investigation indicated
that elevat€d TPHg and benzene, toluene, ethylbenzene, and total xylenes @TEX) were
detected in four of the temporary wells and in Well MW-1. The highest concentrations of
petroleum hydrocarbon constituents were detected in groundwater samples from two wells
(IW-5 and TW-7) closest to a 10,000-gallon gasoline tank and product piping located to the
west of the former waste oil tank. The results of the investigations were presented in PES'
rcWrt, Soil and Groundwaer Investigation, BiIl Cox Cadillac, 230 Bay Place, OaHand,
Caffirnia 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, Califomia in lanuary 1994. During removal, a hole
was observed in the product piping between the ank 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 on site between
December 1994 and February 1996 using well MW-l, TW-2, TW-6 and TW-7.

Soil and groundwater remediation was subsequently requested by ACEI{S 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. The PES Remedial Plan was
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 PRS between June 1997 and April 1999. The
results of work conducted between June 1997 and April 1999 were previously submitted to you

16700201R004.Doc
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in PES' draft rcport, Site Characteizwion and Irueim Remedial Actior*, Former Cox
Cadillac, Oakland, Calfornia, dated May 18, 1999.

A pilot program commenced in Ianuary 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
(ORC) in selected wells at the site. The April 1999 monitoring is the first monitoring event
since the groundwater remediation progfilm was initiated by PES. The results of the April
1999 groundwater monitoring are presented below.

3.0 GROI]NDWATER MOMTORINC ACTIVITIES

3.1 Deoth to Groundwater Messurements

Water levels were measured by PES at monitoring wells MW-I, MW-z, TW-2, TW-4, TW-5,
TW-6, and TW-7 on April 13, 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 I 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 results are described below.

3.2 Groundwater Sampling and Analvses

Groundwater samples were collected from wells MW-I, MW-2, TW-2, TW-6, and TW-7 on
April 13, 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 watrer was collected in D0T-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 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 identifrcation number, sample number, sampling
date and time, and requested analyses, and placed in a thermally insulated chest for
transportation to the project laboratory. Well sampling documentation is presented in
Appendix A.

l67oo20l Ro04.Doc
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The groundwater samples were transported in a chilled, thermally insulated cooler under
chain-of-custody protocol to Entech Analytical labs, Inc. of Sunnyvale, Califomia, a
Califomia Department of Health Servicqs+ertifred laboratory. The groundwater samples were
analyzed for TPHg using EPA Test Method 8015 modified, and MTBE and BTEX using EPA
Test Method 8020. 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-l on April 13, 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 werc 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 maximize oxygen delivery and prevent
accumulation of biomass in the immediate vicinity of the weils while reducing the potential for
precipitation of inorganic carbonates. An approximate volume of497 gallons of enriched
water was introduced into the wells on April 13, 1999 at a concentration of 1,050 pa-rts per
million (ppm) hydrogen peroxide. A total of approximateiy 681 gallons of enriched water at a
concentration of 1,050 ppm hydrogen peroxide has been introduced into the wells since March
1999. Enriched water introduction through April 13, 1999 is summarized in Table 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, Califomia. 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 approximalely 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. The ORC Filter Socks provide
continuous supply of oxygen between enriched water introductions. Enriched water
introductions are conducted twice per quarter (every six weeks).

3.4 Dissolved Oxvgen Measurements

Dissolved oxygen measurements were collected by PES twice on April 13,1999. Total
dissolved oxygen was measured in monitoring wells MW-l, MW-z, TW-2, TW-4, TW-5,
TW-6, and TW-7 at the start of the day prior to measuring groundwater levels and purging and
sampling, and at the end of the day after introduction of enriched watrer. The measurements

1670@0tR004.D@
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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 wat€r. Total dissolved oxygen measurements
through April 13, 1999 are summarized in Table 4.

4.0 GROUI{DWATER, MONITORING RESTJLTS

4,1 Groundwater Elevation Measurements

Depth-to.groundwater data collected from wells MW-l, MW-2, TW-2, TW-4, TW-5, T\il-6
and TW-7 on April 13, 1999 were converted to groundwater elevations referenced to site
datum. Groundwater elevations ranged from 92.18 fer.t in well MW-2 to 98.00 feet in well
MW-I. Groundwater flow direction at the site is to the southwest, at a hydraulic gradient of
approximately 0.052-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-l and TW-7. Groundwater elevation data are presented in Table 1 and elevation contours
are presented on Plate 3.

4.2 Groundwater Samnle AnaMical Results

The analytical results of the groundwater samples collected on April 13, 1999 are presented in
Table 2 and shown on Plate 4. TPHg was detected in the samples from wells MW-l and
TW-7 at conc€ntrations of 29,000 pglL and 54,0ffi pglL, respectively. MTBE was detected
in the samples from wells MW-I, MW-z, TW-6, and TW-7 at concentrations of 520 p.glL,
3,800 pgll-, 22 y.glL, and 1,200 pgll-, respectively. Benzene was detected in the samples
from wells MW-l, MW-z, TW-6 and TW-7 at concentrations of 1,500 pglL,0.76 F.glL,
0.70 pglL, and 4,500 pgll-, respectively. The highest concentrations of toluene, ethylbenzene
and total xylenes were detected in the sample ftom well TW-7 at 1,800 pgll-, 180 y,glL, and
8,2N pglL, respectively. Copies of the laboratory reports and chain-of-custody
documentation are presented in Appendix B.

4.3 Dissolved Oxysen Messurcment Results

Total dissolved oxygen mncentrations measured in the seven wells on April 13, 1999, before
enriched water introduction, ranged from 0.2 to 14.2 milligrams per liter (mg/L). Dissolved
oxygen concentrations in the five wells following enriched water introduction (Wells TS-4,
TS-5, T5-6, TS-7, and MW-l) were greater than ( > ) 15 mg/L, the maximum ra-nge of the
dissolved oxygen meter used. Dissolved oxygen concentrations in the two wells that did not
have enriched water introduced (Wells TtJ/-2 and MW-2) were 5.8 and 0.6 mg/L,

16700201Ro04.Doc
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respectively. Dissolved oxygen concentrations measured during the April 13, 1999 monitoring
event are included with the well sampling documentation presented in Appendix A. Dissolved
oxygen concentrations measured through April 13, 1999 are presented in Table 4.

Dissolved oxygen measurements are used as an indication of the effectiveness of the
oxygenation achieved during groundwater remediation. Dissolved oxygen is an indirect
indicator of hydrocarbon conc€ntration. In areas of high hydrocarbon concentration, dissolved
oxygen is consumed by the native bacteria and residual dissolved oxygen concentntions are
expected to be low. Conversely, effective nutrient addition will be demonstrated by elevated
concentrations of dissolved oxygen in the monitoring wells.

5.0 SUMMARY

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

Concentrations of petroleum hydrocarbons detected in the wells in April 1999 indicate a
general decrease compared to those detected during the baseline event in Ianuary 1999 with the
exception of well TW-7. TPHg, MTBE, Toluene, and Total Xylene concentrations were
higher in the groundwater sample from well TW-7 in April 1999 than in January 1999. A
signifrcant reduction of petroleum hydrocarbon concentrations was observed in the sample
from Well TW-6 since January 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-l and TW-7.

MTBE concentrations in well MW-2, located offsite and downgradient adjacent to several
utility trenches, are signifrcantly 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-I, 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 downgradient property boundary and within
Vernon Sheet, Bay Place, and Harrison Street surrounding the site. EOA interviews with
utility providers indicated most utility trenches are bacldilled with permeable materials
including gravel and sand. The depth of many of these utility trenches is suffrcient to interc€pt
shallow groundwater flow in the site vicinity. The results of the EOA utility assessment were
presented in a document Iitled Corrective Action Plan Development Report, Phase I, Cox
Cadillac, 230 Bay Place, Oakland., Califomia, dated April 1, 1996.

t 6?0020r R004.Doc
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Dissolved oxygen concentrations were elevated on April 13, 1999 as a result of oxygen
enhancement following introduction of the enriched water solution as part of the
bioremediation progmm.

In accordance with the Remedial Plan, PRS will continue with quarterty groundwater
monitoring and introduction of enriched water twice per quarter. Based on the results
presented herein, no modif,cations to the remediation program are warralted at this time.

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

Yours very truly,

PES ENVIRONMEI{TAL, INC.

U^ /t".^^fu
Christopher D. Rossitto
Project Geologist ,

f
) /

/ /  / ' r  I
/'- ./ (.^ d|

(,--'l
Andrew A. Briefer, P. E.
Principal Engineer

Attachments: Table 1 Groundwater Elevation Data
Table 2 Groundwater Sample Analytical Results
Table 3 Summary of Enriched Water Introduction to Wells
Table 4 Summary of Total Dissolved Oxygen Measurements
Plate I Site l-ocation Map
Plate 2 Site Plan and Well lrcation Map
Plate 3 Groundwater Elevation Contours on Aprii 13, 1999
Plate 4 Distribution of Dissolved Hvdrocarbons in Groundwater -

April 13, 1999
Appendix A Well Sampling Documentation
Appendix B I-aboratory 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 Cleanuo Fund

r6?0020rR004.Doc
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Table 1
Groundwater Elevation Data

lnierim Remedial Actions
Former Cox Cadillac, 230 Bay Place

Oakland, California

Notes:

' = Referenced to site datum
BTOC = Below top ol casing
NA = Data not available
NM = Depth to water not measured

Wdl
Number

Date
Measured

Top-of-Casing
Reference Elevation

(feet+l
Depth to Water

(feet BTOCI

Groundwater
Elevation
{leet*l

MW-1

MW-2

TW-2

TW4

TW-5

TW-6

TW-7

1t12t99
4/13/99

1t12t99
4/13/99

1t12t99
4/13/99

1t12t99
4/13/99

1t l2t9g
4/13i99

1t12t99
4/r 3/99

1 t12t99
4i 13/99

100.00
100.oo

97 .48
97.48

100.43
100.43

99.35
99.35

99.40
99.40

98 .75
98.75

97.96
97.96

2 . 7 9
2.OO

5.62
5.30

1 . 9 1
2 . 5 1

N M
1 . 4 2

N M
1 . 9 6

5 . 5 2
4.91

4 . 8 1
4.73

97  .21
98.00

91 .86
92.18

94.52
97.92

NA
97.53

NA
97.44

93.23
93.84

93 . | 5
93.23

1 6700201 Roo4.rs - Table 'l 10t29/g9
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Table 2
Groundwater Sample Analytical Results

lnterim Remedial Aciions
Former Cox Cadillac, 230 Bay Place

Oakland, California

Notes:
TPH - Total Petroleum Hvdrocarbons
MTBE - Methyl ten-butyl ether
pgll = Micrograms per liter.
<0.50 : Not detected at or above indicated laboratory reporting limit.

Well
Number

Sample
Date

TPH as
Gasoline

luslLl
MTBE
laqlLl

Benzene
lualLl

Toluene
luqlLl

Ethyl-

benzene
lpslLl

Total
Xylenes
tuolLl

MW-1

MW-2

TW-2

TW-6

TW-7

1t12t99
4/13/99

1t12t99
4t13199

1t12t99
4t13t99

1t12t99
4t13t99

1tl2t99
4/13/99

39.000
29.OOO

<50
<50

<50
<50

29,OOO
<50

29,000
54,OOO

2,900
3,800

<  5 .0
<  5 .0

2ro
22

< 100
1,200

800
520

2,600
1,500

1 .5
0.76

<0 .50
< 0.50

9,900
o.70

7,300
4,500

970
soo

< 0.50
< 0.50

< 0.50
< o.50

4,1 00
<o.50

670
1,800

2.900
<50

< 0.50
< o.50

<o .50
< 0.50

r,ooo
< 0.50

2,700
180

5,700
4,OOO

< 0.50
< o.50

<0 .50
< 0.50

4,000
o.62

960
8,200

l6ru20l Roo4rds - Table 2 't029199
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Table 3
Summary of Enriched Water Inttoduction to Wells

Interim Bemedial Actions
Former Cox Cadillac, 230 Bay Place

Oakland, California

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

Well
Name

Date
lntroduced

Flow Rate
(som)

Volume of Enriched
Water Introduced

lsallons)

Concentralion
ol H2O2
(oom)

Amount of 02
Introduced
(Doundsl

MW-1

TW-4

TW-5

TW.6

TW-7

3 /1  1 /99
3t17 t99
4/1 3/99

3n  1 /99
3t17 t99
4/1 3/99

3/1 1/99
3t17199
4/13/99

3/1 1/99
3t17 t99
4t13t99

3 / l  1 /99
st17 t99
4t13t99

o.04
0.33
0 .13

0.os
o.or
o.12

o.07
o.05
0.36

o.29
o.24
1.63

o .12
o.07
o.28

2 .2
70.2
26.5

3 .0
2 .7

2 5 . 6

4.4
10 .3
70.8

17  . 3
51 .9
322

o . Y

l 5
54.2

1,050
1 .050
1 ,050

1 ,050
1 ,050
1 ,050

1 ,050
1 ,050
1 ,050

1 ,050
1,050
1,050

1,050
1 ,050
1 ,050

o.09
t . t c

1 . 0 4

o.12
0 . 1  1
0 .s3

0 .1  7
0.40
2.77

0.68
2.03
12.62

o.27
0.59
? .12

TOTAL 681 .2 TOTAL 26.70

| 6700201 R0O4.{s - Table 3
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Table 4
Summary of Total Dissolved Oxygen Measurements

Interim Remedial Aclions
Former Cox Cadillac, 230 Bay Place

Oakland, California

PES Environmental, Inc.

> l5 = Above indicated equipment quantit ication maximum.
(1) = Baseline measurement taken before init ial introduction of enriched water
(2) = Measured prior to enriched water introduction
(3) = Measured after enriched water introduction
mO/L = mill igrams per l i ter
An initial approximate '184 gallons of enriched water was introduced to wells MW-1, TW-4, TW-s,

TW4, and TW-7 in the late afternoon of March I I and 17, 1999 during setup, testing, and refinement
of the remediation system. March 17 measurements reflect the initial introductaon of enriched water,

'| 6700201Roo4.xls - Table 4

Well

Number

Date

Measured

Time

of Dav

Total Dissolved

Oxvoen (mqlLl
Notes

MW-1

MW-2

TW-2

TW-4

TW-5

TW-6

TW-7

1 t12 /99
3/1 1/99
3t17 t99
3t17 t99
4t13t99

1 t12 t9g
4/13/99

1t12t99
4/r3/99

3t11 t99
3t17 t99
3t17 t99
4t13t99

1t12t99
3/1 1/99
3t17199
3t17 t99
4/13/99

1t12t99
3/1 1/99
3t17 t99
3/17 t99
4/1 3/99

1t12/99
3/1 r /99
3t17t99
3t17 t99
4t13t99

15 :30
15 :46
12 :3O
18 :13
9:44
NA

12 :30
9 :1 - l
19 :11

l5 :03
9 :  l 0
19 :06

15 :20
12 :18
17:54
9;00
19 :03

16:40
15 :36
12:2O
17:51
9 :39
19 :28

15 :02
15 :39
12:23
18:06
9 :35
19 :23

13 :10
15:42
12:25
18:12
9 :25
19 :16

3.4
o .72
1  4 .1

>15 .0
e a

NA

o.2
0.6

5 .5
2 .6
5 .8

3 .4
14.4
12.6
12.2

>15 .0

1 .7
0.58
14.3
14.6
2 a

>  15 .0
' l q

o.62
1 4 . 1

>  1  5 . O
14.2

>  t  5 .0

2 .7
o.74
6 .5
14
0.4

>15 .0

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

f i )
(21
(3t

( 1 )
l2l
(3)

( t  I
(21
(3)
(21
(3)

(1  )
( 1 )
{21
(3)
tzl
{3}

{ 1 }
{ 1 )
(21
(3)
(21
(31

f l )
( 1 )
t2l
(31
12,
(3)

Notes:
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*' F-* Envrronmentsr, rnc.'/3 fuioitreetino & Fnvironmental Services

WATER LH/EL DATA FORM JoBNo.: Ibr- 00). -ot - 00

OSTELTAPE OOTHERT\?E
./ INSTFUMET.TT

o/ELECTR|C SOUNOEF SEFIAL r,lo.
DATUM: OMeAN SEA IEI/EL

O OTHER . OESCRBE

@MME}TTS
($idl condlirn, odor,

p..saatca of p|pduct rtc.)
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PES Environmental, Inc.

APPENDXB

LABORATORY ANALYTICAL RDPORTS AI\D
CHAIN-OF-CUSTODY DOCUMEI\ilTATION



Entech Analytical Labs, Inc. RECEffENAPR ? ?.1999
cA ErAP# l-2346
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525 Del ReyAvenue, Suite E e Sunnyvale, CA940B6 o (408) 735-1550 . Fax (408) 735-l 554

PES Environmental, Inc.
1682 Novato Boulevardo Suite 100
Novato, CA 9494?
Attn: Will Mast

DF=Dilution Factor ND= None Detected above DLR PQl=Practical Quantitation
. Analysis performed by Entech Analytical Labs, Inc. (CA ELAP #I-2346)

Date: 4D1199

Date Received: 4/13/99

Project: 167.0201.004

PO #:
Sampled By: Client

Certified Analytical Reporf

Water
Sample lD rw{ TW-7 MW-1

Sample Date 4t13/99 4t13t99 4l13/99

Sample Time t4:15 14:21 l4:28

l-a.b # G92tl G9212, G9213

Result DF DLR Result DF DLR Result DF DLR PQL Method

Results ln pgll-iter:

Analysis Date 4t t6t99 4t16t99 4n6t99

TPH-G's ND 1.0 f,U 54,000 100 5000 29,000 r00 5000 50 EOI5M

MTBE 22 t .0 5.0 1,200 100 500 520 t00 500 5.0 8020

Benzene 0.70 1.0 0.50 4,500 100 50 1,500 100 50 0.50 8020

Toluene ND 1.0 0.50 r,800 100 50 s00 100 50 0.50 8020

Ethyl Benzene ND 1.0 0.50 180 100 50 ND t00 50 0.50 8020

Xvlen€s (total) 0.62 1.0 0.50 8,200 100 50 4,000 100 50 0.50 8020
Factor ND= None Deteated above DLR Limit DlR=DetectionReponingLimit

Environmental Analysis Since 1 983



! rnt".h Analytical Labs, lnc. CA ELAP# I.2346

sx o"t n"y Avenue, suite E . Sunnyvale, cA 94086 . (408) 735-1550 ' Fax (4OB) 735-1554

PES Environmental, Inc.

1682 Novato Boulevard' Suite 100

Novato, CA 94947
Attn: Will Mast

DatE:. 4l2ll99

Date Rec€ived: 4/13/99

Projecs 167.0201.004

PO #:

Sampled By: Client

Certified Analytical RePort

i cal Quantitation Limit DlR=Detection Reporting Limit

. Anatysis performed by Entech Analytical Labs, Inc' (CA ELAP #I-2346)

luf-ichel-ltet-enderson,LabDirector

Environmental Analysis Since 1983
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Entech AnaFical Labs, Inc.

QUALITY CONTROL RESULTS SUMMARY

METHOD: Gas Chromatography

525 Del Rey Avenug Suite E
Sunn'ryale, CA 94086

Date kvlyzed: 04/16199
Quality Connol Sample: Blank Spike

ND
ND
ND
ND
ND

40
40
40
120
500

8020
8020
8020
8020
8015

oluene
thyl Benzene

QC Batch #: GBG4990416
Malrix: Water

{.50
<.50
<.50
<.50
<50.0

Note:
A

LCS and LCSD results reportedfor thefollowing Paraneterc:

Definition ofTerms:
na: Not Analyzed in QC batch

MB: Method Blank
SA: Spike Added
SR: Sample Result

RPD(o/o): Duplicate Analysis - Relative Percent Difference
SP: Spike Result

SP (%R): Spike % Recovery
SPD: Spike Duplicate Result

SPD (%R): Spike % Recovery
NC: Not Calculated

40
39
40
l l 8
593

99
9E
99
98
1 1 9

40
45
45
125
523

101
tt4
tr2
TM
105

83-108
68-l l6
88- t  l5
84-109
73-129

1.6
14.7
I  I . 6
6

12.6

25
25
25
25
25

s p : SP
% R

i SPD; : apD QC LIMITSSPD
%R
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Entech Analltical Labs, Inc.

QUALITY CONTROL RESULTS SUMMARY

METHOD: Cas Chromatography

525 Del Rey Avenug Suite E
Sunntryale, CA 94086

Dal3 AnalFd: Q4ll9/99

Quality Contol Sample: Blank Spike

83-108
65-tt2
83- l  l0
84-109
73-129

oluene
thyl Benzene
ylenes

Note:
AII

QC Batch #: c8C4990419
Matri* Water

Units:

<0.50
<0.50
<0.50
<0.50
<50.0

LCS and LCSD results reportedfor the following Parameters:

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 (o/oR): Spike o/o Recovery
NC: Not Calculated

38
39
38
116
526

ND
ND
ND
ND
ND

40
40
40
120
500

97
95
96
105

8020
8020
8020
8020
8015

l . l

3.8

2.6

100
98
99
100
108

40
39
40
t2a
539

25
25
25
25
I J

ARAMETER I Method # SP
% R

:
QC LIMITS
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