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Geostratesies Inc'

ADDITIONAL ONSITE SUBSURFACE INVESTIGATION REPORT
AND SECOND OUARTER 1994 OUARTERLY MONITORING REPORT

for ARCO Station 6002,
6235 Seminary Avenue, Oakland, Cali fornia

1.O INTRODUCTION

As requested by ARCO Products Company (ARCO), Geostrategies Inc.
(GSl) performed an addit ional onsite subsurface investigation at ARCO
Station 6002 located at 6235 Seminary Avenue, Oakland, Cali fornia, as
specif ied in the GSI Work Plan dated May 18, 1994. This investigation
was requested by Ms. Jul iet Shin of the Alameda County Health Care
Services Agency (ACHCSA) in a letter dated Apri l  14, 1994. The purpose

of this investigation was to provide quarterly groundwater monitoring data
for the second quarter 1994, to further evaluate the extent of petroleum

hydrocarbons in soi l  and groundwater beneath the subject si te, and to

evaluate the gradient and f low direct ion of the shal low groundwater

beneath the site. This report includes f ield methods, results, and
conclusions of the investigation.

The work performed for this phase of the investigation included: dri l l ing
four soi l  borings (B-5 through B-8). col lect ing soi l  samples from the
borings for descript ion and possible laboratory analyses, and instal l ing

6747 Sierra Court, Suite. G . Dublin, CA 94568 . 1510, 551-8777 . Fax (510) 551-7888
3035 Prospect Park Drive, Suite 80. Rancho Cordova, CA 95670. (916) 631-1314 . Fax (916) 631-1317
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Addit ional Onsite Subsurface Investiqation
4945703-2

August 29, 1994

groundwater monitoring wells MW-2 through MW-5 in the borings;
submitt ing selected soi l  samples for laboratory analyses; developing
groundwater monitoring wells MW-2 through MW-S; surveying newly
instal led wells MW-2 through MW-S, pre-exist ing wells MW-1. VW-1 and
VW-2, and other pert inent si te features; monitoring, purging and sampling
wells MW-1 through MW-5, and submitt ing groundwater samples for
laboratory analyses; and preparing a report which presents f ield
procedures, results, and conclusions of the investigation. Field work was
performed to comply with current State of Cali fornia Water Resources
Control Board (SWRCB) and local agency guidel ines. GSI Field Methods
and Procedures are presented in Appendix A of this report.

2.O SITE DESCRIPTION AND BACKGROUND

2.1 General

The site is located in a residential area, immediately east of Highway 580,
on a gently sloping, asphalt and concrete covered lot at an elevation of
approximately 250 feet above mean sea level (msl).  Two 6.000 gal lon
gasoline underground storage tanks (USTs) and two 4,O0O gallon gasol ine

USTs are located in the eastern port ion of the site. Two service islands
are located in the northern port ion of the site. The approximate locations
of the USTS and other pert inent si te features are shown on the Site Plan.
F igure  2 .

2.2 Geology and Hydrogeology

The site is located along the eastern margin of San Francisco Bay on the
East Bay Plane. approximately lz mile west of the Hayward Fault Zone.
The subsurface soi l  in the vicinity of the site have been mapped as late
Pleistocene al luvium composed of weakly consolidated, sl ightly
weathered, poorly sorted, irregularly interbedded clay. si l t ,  sand, and

GeoStrategies Inc.
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gravel deposited mainly in stream channels and on al luvial fans (Helley
e t .a l . ,  1979) .

Groundwater at the subject si te was f irst-enco u ntered at a depth of
approximately 10 feet below ground surface. Based on topography,
groundwater in the site area was inferred to f low to the west, toward San
Francisco Bay (U.S. Geological Survey, 198O).

2.3 Previous Environmental Work

2.3.1 Init ial  Onsite Environmental Investiqation

In January 1994, four exploratory soi l  borings (B-1 through B-4) were
dri l led at the site in the vicinity of the USTS. and groundwater monitoring
well  MW-1 was instal led in boring B-2 and vapor extract ion wells VW-1
and VW-2 were instal led in borings B-3 and B-4, respectively, by RESNA.
The soi l  boring and well  locations are shown on Figure 2. The results of
this investigation were described in the RESNA Init ial  Onsite Subsurface
Investigation Report,  dated March 31, 1994.

The soi l  encountered at the site consisted primari ly of si l ty clay and sandy
si l t  to si l ty sand and sandy gravel. Groundwater was encountered in
borings B-1 through B-4 at depths between 9Yz and 1 1 feet and stabi l ized
at depths of 7 to 9 feet below ground surface.

Laboratory data for soi l  samples col lected from borings B-1 through B-4
indicated that the greatest concentrat ions of gasol ine hydrocarbons (420
parts per mil l ion [ppm] of total petroleum hydrocarbons as gasol ine

tTPH-Gl) were in boring B-2 located in the inferred downgradient direct ion
of the USTs at a depth of approximately 1Q% feet. The vert ical extent of
gasol ine hydrocarbons in soi l  has been del ineated to less than 1.O ppm of
TPH-G at depths of 13lz feel in B-2 and 15lz teet in B-4, in the
downgradient direct ion of the USTs. Soi l  in the upgradient direct ion of

o
GeoStrategies Inc.
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the USTs (B-3) do not appear to have been impacted by gasol ine
hydrocarbons. The results of laboratory analyses of soi l  samples are
inc luded in  Tab le  1 .

Laboratory analyses results for groundwater samples col lected from
groundwater monitoring well  MW-1 and vapor extract ion wells VW-1 and
VW-2 (grab samples) indicated TPH-G ranging from 1 1.000 parts per
bi l l ion [ppb] to I9,000 ppb and benzene concentrat ions ranging from 620
ppb to 1.3O0 ppb. The results of laboratory analyses of groundwater

samples are included in Table 2.

3.O WELL INSTALLATION ACTIVITIES

3.1 Dri l l ing

A well  construction permit was acquired from the Alameda County Flood
Control and Water Conservation Distr ict,  Zone 7 (ACFCWCD), prior to
dri l l ing at the site. A copy of the permit is included in Appendix B.

Four onsite exploratory soi l  borings (B-5 through B-8) were dri l led at the
subject si te on June 29, 1994. These borings were dri l led to further
evaluate the extent of petroleum hydrocarbons in soi l  beneath the subject
site. Borings B-5 through B-8 were dri l led using a CME 75 dri l l ing r ig and
1O-inch outside diameter hol low-stem augers. A GSI geologist observed
the dri l l ing, described the soi l  samples col lected from the borings using the
Unif ied Soil  Classif icat ion Svstem (ASTM D 2488-841 and Munsell  Color
Chart.  and prepared a l i thologic log for each boring.

Boring B-5 was dri l led to the total depth of 21 .5 teet, boring B-7 was
dri l led to the total depth of 24.5 feet, and borings 8-6 and B-8 were dri l led
to the total depth of 25 feet. Groundwater monitoring wells MW-2
through MW-S were instal led in borings B-5 through B-8. respectively, to
del ineate the extent of hydrocarbon impacted groundwater beneath the

GeoStrategies Inc.
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subject si te and to evaluate the gradient and f low direct ion of the shal low
groundwater beneath the site. Boring logs and graphic well  construction
detai ls are presented in Appendix C.

Dri l l  cutt ings generated during dri l l ing were stored onsite, placed on and
covered with visqueen.

3.2 Soil  Sampling

Soil  samples were col lected continuously in boring B-7 beginning at 5 feet
below ground surface, and at intervals of f ive-feet or less in borings B-5,
8-6 and B-8. The soi l  samples were col lected using a modif ied Cali fornia
spl i t-spoon sampler f i t ted with stainless steel sample tube l iners. Soi l
samples retained for chemical analyses were sealed on both ends with
aluminum foi l  and plast ic end caps. Samples were labeled, entered onto
a Chain-of-Custody form, and transported in a cooler with ice to the
laboratory. Upon completion of dri l l ing. four soi l  samples were col lected
from the soi l  stockpi le for composit ing and analyses for disposal purposes.

An Organic Vapor Monitor (OVM) photoionization detector (PlD) was used
to perform head-space analyses on soi l  for each sample interval.  These
tests were performed as a reconnaissance-level field test to evaluate the
presence of hydrocarbons in the soi l .

3.3 Well Construction

Groundwater monitoring wells MW-2 through MW-S were constructed
using 4-inch diameter Schedule 40 PVC blank well  casing and O.O20-inch
wide machine-slotted PVC screen. Screened port ions of wells MW-2,
MW-3 and MW-s extend from 5 feet below ground surface to the bottom
of each well  (18, 25 and 25 feet, respectively), and the screened port ion

of well  MW-4 extends from 4.5 feet below ground surface to the bottom
of the well  (24.5 feet).  The annular space of each well  was backfi l led

a
GeoStrategies Inc.
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with #2112 sand to approximately 1 foot above the top of the well  screen.
A 1-foot bentonite seal was placed above the sandpack. A neat cement
seal was placed in each well  from the top of the bentonite to
approximately 1 foot below ground surface. An underground well  box,
set in concrete, was instal led over the top of each well .  Waterproof
locking well  caps and locks were placed on the well  casings. Well
completion detai ls are presented with the exploratory boring log in
Appendix C.

3.4 Well  Development

Groundwater monitoring wells MW-2 through MW-S were developed by
bailing and pumping to remove {ine-grained sediments and allow better
communication between the water-bearing zone and the wells. Well
development was performed by Gett ler-Ryan Inc. (G-R) on July 5, 1994.
The Well  Development Forms are included in Appendix D.

3.5 Site Survey

Newly instal led wells MW-2 through MW-S and pre-exist ing well  MW-1
were surveyed for wellhead elevation and location, and other pert inent si te
features were surveyed for location on July 12, 1994. The survey was
performed by John Koch, a Cali fornia l icensed land surveyor. The survey
report is included in Appendix E.

3.6 Well  Monitoring and Sampling

On July 8, 1994, newly instal led groundwater monitoring wells MW-2
O through MW-S and pre-exist ing groundwater monitoring well  MW-1 were

monitored and sampled by G-R. Depth-to-water (DTW) was measured in
the wells, groundwater samples were col lected and visual ly inspected for
f loating product, the wells were purged and groundwater samples were

a col lected for laboratory analyses. The results of groundwater monitoring

3

a
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data sheets are included in Appendix F.
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a

G-R report and f ield

4,0 RESULTS OF SUBSURFACE INVESTIGATION

4. 1 Subsurface Condition

The soi l  materials encountered during dri l l ing consisted of sandy si l t  to
si l ty clay interbedded with clayey sand to sandy gravel to the total depth
explored of 25 feet below ground surface. Groundwater was encountered
and stabi l ized at depths of approximately 7.5 to 1 3 feet. Graphic
interpretat ions o{ soi l  strat igraphy beneath the site are shown on geologic
Cross Sections A-A'and B-B' (Figures 3 and 4). Locations of the borings
and cross-sections are shown on Figure 2.

4.2 Organic Vapor Analyses

OVM measurements performed on soi l  samples col lected from borings B-5
through B-8 indicated nondetectable or near nondetectable (no more than
6 ppm) concentrat ions of hydrocarbons except for the sample col lected
from boring B-8 at a depth of approximately 1 0.5 feet (capi l lary fr inge
zone), which indicated 230 ppm. OVM (PlD) readings for soi l  samples
col lected from borings B-5 through B-10 are presented on the boring logs
in Appendix C.

4.3 Laboratory Analyses of Soil Samples

Soil  samples col lected during this investigation were preserved as required
by the applicable analyt ical method and del ivered with Chain-of-Custody
Records to Sequoia Analyt ical (Sequoia). a State-cert i f ied environmental
laboratory (Hazardous Waste Testing Laboratory #121Ol. located in
Redwood City, Cali fornia. Thirteen soi l  samples col lected from borings

7

o
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B-5 through B-B were analyzed for TPH-G and BTEX using EPA Methods
5030/8015 Mod. /8020.

The stockpi le sample (SP-0629 Comp.A-D) was composited in the
laboratory and analyzed for TPH-G and BTEX using EPA Methods
5030/801 5 Mod./8020; soluble threshold l imit concentrat ion (STLC) lead;

and corrosivity. ignitabi l i ty and reactivi ty (RCI) using applicable methods.

Upon receipt of chemical analyses the soi l  stockpi le was removed from

the site and transported to BFI Landfi l l  in Livermore by ARCO's contractor,
Di l lard Trucking Inc. of Byron, Cali fornia, on July 14, 1994.

Laboratory analyses results of soi l  samples col lected from borings B-5
through B-7 indicated nondetectable concentrat ions of TPH-G (less than

1 ppm). Laboratory analyses results of soi l  samples col lected from boring
B-8, located in the southwestern corner of the site, indicated

nondetectable concentrat ions of TPH-G for samples col lected at 5.5 feet
and 24.5 feet below ground surface, and 1,50O ppm TPH-G in the sample
col lected at the depth of 1 0.5 feet below ground surface (capi l lary fr inge
zone). Soi l  chemical analyt ical data Jor the present and previous

investigation are summarized in Table 1. Graphic interpretat ion of TPH-G
in soi l  beneath the subject si te at depths of 7 to 1 O.5 feet is shown on

Figure 5. Soi l  chemical analyt ical reports and Chain-of-Custody Forms are
presented in Appendix G.

The majority of hydrocarbon impacted soil at the subject dtd app€ars to

be in the immediate downgradient vicinity of the UST pit (B-2) and in the
southwestern corner of.the site tB-8), at depths betwqen 7 qnd 1O,5 feet

below ground surface {paplllary lringe 4one). ' Tfie .'later:at extorrt of

hydrocarbon imgacted soil at the subject site has been .delineated to
nondeteetable TFH-G in all directionsl exiept southw6st, The vertical
extent of hydrocarbon impacted soi l  at the subject si te has been

delineated to nondetectable concentrat ions of TPH-G at depths of 13.5
feet (B-2) to 24.5 feet (B-7).

, , :

GeoStrategies Inc.
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DTW data col lected from wells MW-1 through MW-S on July 8, 1994,
were used to construct a potentiometric map shown on Figure 6. The
shallow groundwater f low is interpreted to be to the west with a gradient
of approximately 0.08.

4.5 Laboratory Analyses of Groundwater Samples

Groundlvater samples col lected from wells MW-1 through MW-S on July
8, 1994, were submitted to Sequoia. Samples were analyzed for TPH-G
and BTEX using EPA Methods 5O3O/8015 Mod.iBO2O.

The laboratory analyses results indicated nondetectable concentrat ions of
TPH-G (less than 50 parts per bi l l ion [ppb]) and benzene ( less than 0.50
ppb) in groundwater monitoring wells MW-2 through MW-4; 21,0O0 ppb

TPH-G and 5,200 ppb benzene in well  MW-1, located in the immediate
downgradient vicinity of the UST piU and 41,O00 ppb TPH-G and 3.300
ppb benzene in well  MW-5, Iocated in the southwestern corner of the site.
The G-R groundwater sampling report is presented in Appendix F.
Chemical analyt ical data for groundwater samples are presented in
Table 3. Concentrat ions of TPH-G and benzene detected in wells MW-1
through MW-5 are shown on Figure 7.

The extent of hydrocarbons in shal low groundwater beneath the site
appears to be del ineated to nondetectable concentrat ions of TPH-G and
benzene in the northeastern, northwestern and southeastern port ions of
the site.

o

i ' t

GeoStrategies Inc.
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5,O SUMMARY OF FINDINGS

The summary of f indings is presented below:

August 29, 1994

The l i thology of borings B-5 through B-8 consisted of sandy si l t  to
si l ty clay interbedded with clayey sand to sandy gravel to the total
depth explored of 25 feet below ground surface. Groundwater was
encountered and stabi l ized at depths of approximately 7.5 to 13
feet below ground surface.

The majority of hydrocarbon impacted soil at the subject site
appears to be in the immediate downgradient vicinity of the UST pit
(B-2) and in the southwestern corner of the site (B-8), at depths
between 7 and 1 O.5 feet below ground surface (capi l lary f  r inge
zone). The lateral extent of hydrocarbon impacted soi l  at the
subject si te has been del ineated to nondetectable TPH-G in al l
direct ions except southwest. The vert ical extent of hydrocarbon
impacted soi l  at the subject si te has been del ineated to
nondetectable TPH-G at depths of 13.5 feet (B-2) to 24.5 tee't
(B-7).

The shal low groundwater beneath the site is interpreted to f low to
the west at a gradient of approximately 0.08.

The extent of hydrocarbons in shal low groundwater beneath the
site appears to be del ineated to nondetectable TPH-G and benzene
in the northeastern, northwestern and southeastern port ions of the
site.

6.0 LIMITATIONS

This report was prepared in accordance with general ly accepted standards
of environmental geological and engineering practice in Cali fornia at the

10

GeoStrategies Inc.
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t ime this investigation was performed. This assessment was conducted
solely for the purpose of evaluating environmental condit ions of the soi l

O and groundwater with respect to gasol ine hydrocarbons at the site and for
instal lat ion of vapor extract ion and air sparging wells to be used in an
interim remediation system. No soi l  engineering or geotechnical

references are implied or should be inferred.
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TABLE 1

CUMULATIVE I.ABORATOBYANALYSES BESULTE FORg.EFffiLF
ARCO Slatlon 6002
Oakland, California

Januarv 1994

B-1

B-2

B-2

B-2

B-2

B_2

B-2

B-2

B-2

B-2

B_2

B-3

B-4

a-4

B-4

Soil Stockpile

Jun€ 1994

B-5

B-6

s-8.5-81

s-7.5-82

s-10.5-82

s-1 8-82

s-23.5-82

s-36-82

s-10-83

s-14.5-83

s-5-84

s-10-84

s-1 5.5-84

t ' .C

1 0 . 5

1 8

20.5

23.5

36

1 0

14.5

1 0

1  5 . 5

<  t . o

3.8.

c.8

7.2

420..

<  1 . 0

<  1 . 0

<  t . o

<  t . o

< t . o

<  1 . 0

<  1 . 0

< 1 . 0

< 1 . O

< l . o

< 1 , O

3.S

<'1 .0

3.1

<0.0050

<0.0050

o.031

o.030

<0.0050

<0.0050

<0.0050

<o.0050

<o.0050

<0.0050

<0.0050

<0.0050

<0.0050

o.014

<0.0050

<o.0050

0.014

<0.0050

<0.0050

<0.0050

<o.0050

o.Q22

o.042

<o.0050

<o.0050

<0.0050

<o.0050

<o.0050

<0.0050

<0.0050

<o.0050

<0.0050

o.ot3

<o.0050

<0.0050

<o.oo50

<o.0050

< 0.0050

<0.0050

<0.0050

o.o| *
0.027

6.5

<0.0050

<o.0050

<o.0050

<o.0050

<0.0050

<0.0050

<o.0050

<0.0050

0.0060

<0.0050

<0.0050

<o.oo50

<o.oo50

<o.0005

< 0.0050

<0.0050

<0.060

o.16

1 4

<o.0050

<o.oo50

<0.0050

<o.oo50

< 0.0o50

< 0.oo50

< 0.0050

<0.0050

0.026

<0.0050

<0.0050

0.o41

< 0.0050

<0.00500114OSP-{A-D}

s-5-2'l

6-5-5 .5

B-5-24.5

2 1

< l . 0

< 1 . O

<  1 . 0

< t . o

< 1 . O

< 1 , O

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

<o.0050

<0.oo50

<0.0050

<o.0050

<o.0050

<o.0050

<o.o050

<0.oo50

<0.o050

<0.0050

, <o.oo50

<o.oo50

<o.oo50

<0.0050

<o.oo50

<o.o050

< 0.0o50

<0.oo50

<0.0050

4945703-2
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TABLE I

CUMULATIVE LABORATORY ANALYSES RESULTS FOB SOIL SAMPLES
ARCO Station 6002
Oakland, Califo.nia

TPH-G = Total Petroleum Hydrocarbons calculatod as Gasolin€.
PPM = Parts Per Million.

Laboratory reported the chrom€togram pattern to indicate a "non-gas mix > C8."
= Laboratory reported the chromatogram pattern to indicat€ "weathered gas.'

R- l

B-8

B-7-5.5

B-7 -8.5

B-7'10

s-8-5.5

B-8-t 0.5

B-8-24.5

8 .5

' t 0

5 . 5

1 0 . 5

24.5

<  1 . 0

<  1 . 0

< 1 . O

< 1 . 0

< 1 . O

1,500rr

< 1 . 0

<0.0050

<0.0050

< 0.0050

< 0.0050

< 0.0050

< 0 .50

< 0.0050

<0.01

<0.o050

<0.0050

<0.0050

<0.0050

<0.0050

2.4

<0.0050

o.13

<0.0050

<0.0050

<0.0050

<0.0050

<0.0050

1 7

o.oo70

t.0

<o.0050

<0.0050

<0.0050

<o.0050

<0.0050

4.:t r.

0 . 0 1 3

2 . 3 ,SoilStockpi le SP-o629(comp.A:D)

o 4945703-2
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TABTE 2

GROUNDWATER OUALITY DATABASE
ARCO Station 6002
Oakland, Califo.nia

TPH.G
PPB

Total Petroleum Hydrocarbons calculated as Gasoline.
Pans Per Billion.
G,ab samples collected from vapor wells Vw-1 and Vw-2 as a one-time sampling event only.

a

21-Jan-94 VW-1' 19,0OO 1,100

21-Jan-94 VW-2' 11,@O 620

21-Jan-94

O8-Jul-94

l8,ooo

21,000

1,300

5,20O

1.600

< 5 0

250

r,ooo
r,900

:1.600

O8-Jul-94 MW-2 < 50 < 0 .5  <  0 .5

O8-Jul-94 MW-3 < 50 < 0 .5  <0 .5

O8-Jul-94 MW-4 < 50 < 0 .5  <0 .5

O8-Jul-94 Mw-s 4I,OOO 3,300

4945703-2
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TABI-E 3

WATER.LEVEL DATA
ARCO Slalion 6002
Oakkland, Calitornia

O Not€s: 1 . StEtic water elevations are reterenced to Mean Sea Level {MSL}.
Well elevations and depth to water measur€ments ar€ relerenced to the top of the w€ll casing in fe€t,

2'1-Jan-94

08-Jul-94

7 .42 247.06

247.06 234.74

0.00

0.00

08-Jul94 MW-2 9.51 249.30 239.79 0.00

08-Jul-94 MW-3 7.75 24A.35 240.60 0.00

08-Jul-94 MW-4 10.97 242.91 231 .94 0.00

Og-Julg4 MW-5 12.94 244.82 231-88 0.00

4945703-2
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GEOSTRATEGIES INC.
FIELD METHODS AND PROCEDURES

Site safew Plan

Field work performed by GeoStrategies Inc. (GSl) is conducted in accordance
with GSI's Health and Safety Plan and the Site Safety Plan. GSI personnel and
subcontractors who perform work at the site are briefed on the of these plans
contents prior to initiating site work. The GSI geologist or engineer at the site
when the work is performed acts as the Site Safety Officer. GSI utilizes a
photoionization detector (PlD) to monitor ambient condit ions as part of the Health
and Safety Plan.

Collection of Soil Samoles

Exploratory soi l  borings are dri l led by a Cali fornia-l icensed well  dri l ler.  A GSI
geologist is present to observe the dri l l ing, col lect soi l  samples for descript ion,
physical test ing, and chemical analysis, and prepare a log of the exploratory soi l
boring. Soi l  samples are col lected from the exploratory soi l  boring with a spl i t-
barrel sampling device f i t ted with 2-inch-diameter, clean brass tube or stainless
steel l iners. The sampling device is driven approximately 18 inches with a 140-
pound hammer fal l ing 3O inches. The number of blows required to advance the
sampler each successive 6 inches is recorded on the boring log. The encountered
soi ls are described using the Unif ied Soil  Classif icat ion System (ASTM 2488-84)
and the Munsell  Soi l  Color Chart.

After removal from the sampling device. soi l  samples for chemical analysis are
covered on both ends with tef lon sheeting or aluminum foi l ,  capped, labeled, and
place in a cooler with blue ice for preservation. A chain-of-custody form is
initiated in the field and accompanies the selected soil samples to the analytical
laboratory. Samples are selected for chemical analysis based on:

depth relat ive to underground storage tanks and exist ing ground
surface
depth relative to known or suspected groundwater
presence or absence of contaminant migration pathways
presence or absence of discolorat ion or staining
presence or absence of obvious gasol ine hydrocarbon odors
presence or absence of organic vapors detected by headspace
analysis

b .
c .
d .

l -
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GSI Field Methods and Procedures
Page 2

Field Screenino of Soil Samples

A PID is used to perform head-space analysis in the f ield for the presence of
organic vapors from the soi l  sample. This test procedure involves removing soi l
from the t ip of the sampling device or sample l iner into a clean glass jar, and
immediately covering the jar with aluminum foi l  secured under a r ing-type
threaded l id. After approximately twenty minutes, the foi l  is pierced and the
atmosphere within the jar tested using a PlD. Head-space screening results are
recorded on the boring log. Head-space screening procedures are performed and
results recorded as reconnaissance data. GSI does not consider f ield screening
techniques to be veri f icat ion of the presence or absence of hydrocarbons.

Construction of Monitoring Wells

Monitoring wells are constructed in the exploratory soi l  borings with Schedule 40
polyvinyl chloride (PVC) casing. Al l  joints are thread-joined; no glues, cements,
or solvents are used in well  construction. The screened interval is constructed
of machine-slotted PVC well  screen which extends from the total well  depth to
a point above the groundwater. An appropriately-sized sorted sand is placed in
the annular adjacent to the entire screened interval.  A bentonite seal is placed
in the annular space above the sand, and the remaining annular space is sealed
with neat cement or cement grout.

Wellheads are protected with water-resistant traffic-rated vault boxes placed
flush with the ground surface. The top of the well  casing is sealed with a locking
waterproof cap. A lock is placed on the well  cap to prevent vandalism and
unintentional introduction of materials into the well-

Storing and Samplinq of Drill Cirttinqs

Dri l l  cutt ings are stockpi led on plast ic sheeting. Stockpi le samples are col lected
on the basis of one composite sample per 5O cubic yards of soi l .  Each composite
stockpi le sample is composed of 4 discrete sample tubes, composited in the
laboratory prior to analysis. Locations of each discrete stockpi le sample are
chosen arbitrari ly.

Each discrete stockpi le sample is col lected by removing the upper 3 to 6 inches
of soi l ,  and them driving the stainless steel or brass sample tube into the
stockpi led material with a hand, mallet,  or drive sampler. The sample tubes are
then covered on both ends with tef lon sheeting or aluminum foi l ,  capped, labeled,
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GSI Field Methods and Procedures
Page 3

and placed in a cooler with blue ice for preservation. A chain-of-custody form is
init iated in the f ield and accompanies the selected soi l  samples to the analyt ical
laboratory. Stockpi led soi ls are covered with plast ic sheeting after completion of
sampl ing .

Wellhead Survev

The top of the newly-instal led well  casing is surveyed by a Cali fornia-l icensed
Land Surveyor to mean sea level (MSL). Depth-to-groundwater in the well  is
measured from the top of the well casing with an electronic water-level indicator.
Depth-to-grourldwater is measured to the nearest 0.O1-foot, and referenced to
MSL.

Well Develooment and Samplinq

The newly instal led wells are properly developed after completion. No well  is
developed unti l  the well  seal has set a minimum of 12 hours. Development
procedures include one or more of the methods described below.

Bail ing

Bail ing is used to remove suspended sediments and dri l l ing f luids from the well ,
where applicable. The bai ler is raised and lowered through the column of water
in the well  so as to create a gentle surging action in the screened interval.  This
technique may be used in conjunction with other techniques, such as pumping,
and may be used alone i f  the well  is of low yield.

Pumping

Pumping is used in conjunction with bai l ing or surging. The pump wil l  be
operated in such a manner as to gently surge the entire screened interval of the
well .  This may involve operating the pump with a packer type mechanism
attached and slowly raising and lowering the pump, or by cycl ing the pump off
and on to al low water to move in and out of the screened interval.  Care is used
not to overpump a well .
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Surqinq

Surging is performed on wells that are screened in known or suspected high yield
formations and/or on larger diameter (recovery) wells. A surge block wil l  be
raised and lowered through the entire screen interval,  forcing water in and out of
the well  screen and sand pack. Pumping or air l i f t ing is used in conjunction with
this method of development to remove any sediments brought into the well
during surging.

Air Lifting

Air lifting is used to remove sediments from the wells as an alternative to
pumping under certain condit ions. When appropriate, a surge block designed for
use with air lifting is used to agitate the entire screened interval and water is
l i f ted out of the well  using forced air.  When air l i f t ing is performed, the air source
is either nitrogen or filtered air and the procedure is performed gently to prevent
any damage to the well  screen or casing and to insure that discharged water is
contained.

All  wel l  development equipment is thoroughly decontaminated prior to
development using a steam cleaner and/or Alconox detergent wash and clean
water r inse. During development procedures, f ield parameters (temperature,
specific conductance and PH) is monitored and recorded on well development
forms. Equil ibrat ion requirements consist of a minimum of three readings with
the fol lowing accuracy standards:

pH
Specif ic Conductance
Temperature

+ O.1  pH un i ts
+ 1Oo/o of ful l  scale reading
+ 0.5 degrees Celsius

The wells are developed unti l  water is visibly clear and free of sediment. and well
purging parameters stabi l ized. A minimum of I  to 10 volumes wil l  be purged
from each well ,  i f  feasible.
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Methods and Procedures

Groundwater Monitorinq and Samoling

Decontamination Procedures

All  physical parameter measuring and sampling equipment are decontaminated
prior to sample col lect ion using Alconox or equivalent detergent fol lowed by
steam cleaning with deionized water. During f ield sampling, equipment placed
in a well  are decontaminated before purging or sampling the next well  by cleaning
with Alconox or equivalent detergent fol lowed by steam cleaning with deionized
water.

Sample bott les, bott le caps, and septa used for sampling are thoroughly cleaned
and prepared in the laboratory. Sample bottles, bottle caps, and septa are
protected from all potential chemical contact before actual usage at a sample
location.

Water-Level Measurements

Prior to purging and sampling a well .  the stat ic water level is measured in al l  wel ls
at a project si te using an electr ic sounder and/or cal ibrated portable oi l-water
interface probe. Both static water-level and separate-phase product thickness are
measured to the nearest +O.01 foot. The presence of separate-phase product
is confirmed using a clean, acryl ic or polyvinylchloride (PVC) bai ler. measured to
the nearest + O,01 foot with a decimal scale tape. The monof i lament l ine used
to lower the bailer is replaced between wells with new line to preclude the
possibi l i ty of cross-contamination. Field observations (e.9. well  integri ty, product
color, turbidity, water color, odors, etc.) are noted. Water- levels are measured
in wells with known or suspected lowest dissolved chemical concentrat ions to
the highest dissolved concentrat ions.

Well  Purging

Before sampling occurs, well  casing storage water and interst i t ial  water in the
art i f ic ial sand pack is purged using: 1) a posit ive displacement bladder pump
constructed of inert,  non-wett ing, tef lon and stainless steel;  2) a pneumatic-air l i f t
pumping system; 3) a centr i fugal pumping system; or 4) a tef lon or stainless steel
bai ler. Methods of purging are assessed based on well  size. location,
accessibi l i ty, and known chemical concentrat ions. The well  is purged unti l
withdrawal of su{{icient volume to result in stabilized pH, temperature and
conductance of the water, as measured using portable meters cal ibrated to
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standard water solut ions. l f  a purged well  becomes dewatered. the water level
is al lowed to recovered to at least 807o of the init ial  water level prior to sampling.

Sample Collect ion and Labeling

Samples of groundwater are col lected from the surface of the water in each of
the wells using the tef lon bai ler. The water samples are then gently poured into
laboratory-cleaned containers and sealed with teflonlined caps, and inspected for
air bubbles to check for headspace, which would al low volat i l izat ion to occur.
The samples are then labeled by an adhesive label, noted in permanent ink, and
promptly placed in an ice storage. Label information include: sample point
designation ( i .e. well  number or codel, sampler's identi f icat ion, project number,
date and time of collection and type of preservation used. A Chain-of-Custody
Record is ini t iated and updated throughout handling of the samples, and
accompanies the samples to the laboratory cert i f ied by the State of Cali fornia for
analyses requested. The Chain-of-Custody Record contains the fol lowing
information: sample identi f icat ion, signatures of col lector, sampler or recorder.
date and t ime of col lect ion, place of col lect ion, sample type. signatures of
persons involved in chain possession, and inclusive dates of possession. A { ield
log of well  sampling procedures and parameter monitoring is prepared. Water
generated by purging of wells is stored in 17EDOT Ss-gal lon drums onsite unti l
disposal by State-certified waste hauler.



, ruN-JU-Y4 i i iL i4 i i3 itrilt I NHfhh Arjri'tr.ry I .hA Nrj,  biu4clJYI4

o

5997 PARKSIDE DBIVE PLEASANTON, CALIFORNIA 94588
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t8€ Zon€ I oltLda fi!€ days pr{or lo propo€€d sFning der8.
a $ub,nrt lq Zons 7 within 60 days dl€r €mpl€dcfi ot Perfiitled
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Unified Soil Classitication - ASTM D 248845
and Key to Test Data

MAJOR DIVISIONS ryPICALNAMES

6
8

. c i
1 Z
F Zx <
O F
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z -tt)
<E(f ,<

o+

F

o

GHAVELS

MOFE TTIAN H^LF
@AASE FFACTPII

€IATEANiAN
NO. 4 SIEVE SEE

CLEAN GRAVELS
wlTH LITTLE
OR NO FINES

GW
. 4 ,  t

f  ,  l .' ? .  a
WELL GFAOED GRAVELS WITH ON
WITHOUT SANO, LITTLE OF NO FINES

' . t .  r
t :  a : ;,.4.' -r.'

POORLY GBADED GMVELS WITH OR
WTTHOUT SAND. LITTLE OR NO FINES

GRAVELSWITH
Or'ER 15% FINES

GM II SILTY GBAVELS,
SILTV GRAVELS WITH SANO'fr.
CLAYEY GFAVELS,
CTAYEY GFAVELS WITH SAND

SANDS

MOF€ THAN HAtf
@,F€E FRASTFII
E SMATIER TTIAN

O, . EEVE 6r2E

CLEAN SANDS
WITH LITTLE
OF NO FINES

SW WELL GEADED SANDS WITH OF
WITHOUT GRAVEL LITTLE OR NO FINES

SP POORLY GRAD€O SANDS WTTH OR
WNHOUT GRAVEI- UTTLE OR NO FINES

SANDSWITH
O/ER I5% FINES

SM
t :
l:'l

SILTY SANDS WITH OR
WTTHOUT GRAVEL

CU wCLAYEY SANOS WIfi OR
WITHOUT GFAVEI.

|Ila
6
6

.^ cj
3 z

sg
O Fvtr
6e
vt
- z

=

=

SILTS AND CLAYS

uaurD uMlT50% oR LEss

ML INORCTANIC SILTS AND VEFY FINE SANDS. ROCK
FLOUF, SILTS WITH SANDS ANO GFAVEIS

CL u INORGANIC CLAYS OF LOA,/ TO MEOIUM PI"ASTICTTY
CLAYS WITH SANOS ANO GRAVEIS. LEAN CLAYS

OL l
I

ORGANIC SILTS Ofi CI.AYS
OF LO PIASTICITY

SILTSANDCLAYS.

UAUID LIMIT GREATER THAN 50%

MH INORGANIC SILTS, MICACEOUS OR DIATOMACIOUS.
FINESANDY OF SILTY SOILS, ETASTIC SILTS

CHru
v'/,%ru

IHORGANIC CLAYS OF HIGH PLASTICITY,
FAT CTAYS

OH OR6ANIC SILTS OR CLAYS
OF MEOIUM TO HIGH PTASTICITY

HIGHLY OFGANIC SOILS PT PEAT AND OI}IEB
HIGHLY OFGANIC SOLS

LL . Liquid Limit (%)

Pl . Plasilc Index (96)

PID - Voletile VaporE in ppm

MA - Particle Size Analysis

2.5 YFl6/2 - Soil Color according to
lvlunsell Soil color Charb (1975 Edition)

5 GY5/2 . GSA Rock color chart

A - rJo Soil Sample Fecoversd

I " 'Undislurbed' salnple

A - Bulk or Classificatbn Sample

V - First Encountered Grcund water Le\€l

Y 
. Piezomelric Ground Water Level

Penstralion - Sample drive hammerweight - 140 pounds
lalling 30 inches. Blows required to d.iv6
sampler 1 loot are indicated on ths logs

GeoStrategies Inc.

o



GeoStrategies, Inc. Log of Boring B-s/Mil-z

PROJECT: ARCO PRODUCTS COMPANY LoCATIoN: 6235 Seninary AYenue, Oakland, CA

PRoJECT N0. i 4945.703 SURFACE ELEVATION:

OATESTARIEO: 6/29/94 liL (tt. bgs):9.50 o,lEi 6/29/94 rI4E: t4:30

0Al E FINISHEOT 6/29/94 tlL (li. Dgs):9.50 OAIE:6,/29,/91 TIME: ,6.'00

oRILLING MEIHOOi lO in. Horov Sten Augel TOTAL OEPTH: 21.5 FEEI

oRILLING CoMPANY: l,lest Haznat tui ing Cotp. GE0L061ST: 85
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GEOLOGIC DESCRIPTION

IIELI- OIA6RAM
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B-s-5.5
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n o

q t

I
I
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q B

ML
SANoY SILT xlTH GRAVEL (l,ll-) - dark reddish
brown (SYR 3/2), damp, very stitt, lon plasticit!4
60f fines, 301 3aM, 101 gravel.

CLAYEY GRAVEL (GC) - dark yellawlsh bronn (loYR
4/4), nroist, nedium dense, 509 gravel, 30f lines,
209 sand.

!l saturated at g.5 teet.

increasing clay at 10 feet.

SANoY CLAY IiITH GRAVEL (CL) - darl yelloxish
broHn (loYR 4/6L mottled dak gray (N5), molsl, lox
plaslicity; hard, 501 fines, 30: sand, 201 grayel.

CL

SILTY SLAY vtITH sANo (cL) - strong brown {7.5YR
314r, danq, hard, medium plasticity; 70: fines, 301
sano.

gotlon ol boring at 21.5 teet, 6/29/94

{|( = converted to equivalent standard penetralion
blows/ft.)

J0B NUMBER: 4945.703 Page lof  t



Log of Boring B-6/MW-3GeoStrategies, Inc.

LoCATIoN: 6235 Seninary Avenue, Oakland, CAPBOJECT: ARCO PRODUCTS COIIPANY

SUBFACE ELEVATION:GSl PRoJECT NO. i 4945.703
HL {ft. bgs); 7.50 DAIEi 8/29/94 flttEi l0:ooOAIESTARIEOT 6/29/94
l{L (rt. bgs); z.5o o^lE:6/29/94 TII'IE: '4.90OAfeFINISHEOi 6/29/94

TOTAL DEPTH: 25.O FeeTDRILLING METHoo: ,0 rn Hollov Sten Augel
GEOLOGIST: ASoRILLING CoMPANY: tlest Haznat Drillina C

IIELL OIAGRAI'i

B-6-5.5

B-8-r0.0

B-8-15.0

s-8-20.5

B-6-24.5

SANoY SILT |IITH GRAVEL {ML} - dark reddish
brorin (sYR 3/2), damD, yery siitt, loli plasticity;
601 tires, 25I sand, 15: gravel.

color change to yellorish brown {loYR 5/4),
increasing sand at 5.5 teet.

8l cuyey GFAVEL I{ITH sANo (cc) - dark yeflorish
bro|n (l0YR 4/a), saturated, dense;50X grayel,
301 sand. 201 fines.

increasing cl6y, medium dense.

SANDY CIAY (CL) - dark yellowish brown (loYR
4/4), motlled grayisi green (5G 5/2), moist, very
stit l, lor plasticity: 60X fines, 401 fine- to

CLAYEY GRAVEL IIITH SANU (6C) - dark yellowish
b.orn (loYR 4/4), saturated. dense: 501 gravel,

SANOY CLAY ri lTH GRAVEL (CL) - strong brown
(7.5YR 4/6). danp to nolst. hard, loH plastlcityi 601

40X tine- to medium-orained sand.

Bottom of boring ai 25.0 leet, 6/29/94
(x = converted to equiyalent staridard penelration

blor{s/ft.)

JOB NUMBER: 4945.703 Page I ol I



GeoStrategies, Inc. Log of Boring B-7/l,lW-4

PROJECT: ARCO PRODUCTS CONPANY LoCATIoN: 6235 Seninaty Avenue,oakland, CA
lr bl PRoJECT N0. i 4945.703 SURFACE ELEVATION:

oATE STARIE0: 6/29194 t{L (ft. bgs): tO3A OLIE:. 6/29/94 TII'{E: 12i00

OATEFINISHEDi 8/29/94 tlL (ft. bgs): |O.IO OAIEi 6/29/94 flt4E: tq:OO

oRIIIING METHo0: tO,n Hollov Sten Auger TOTAL DEPTH: 24.5 FEE|

DRILLING CoMPANY: tlest Haznat Dtilling Cotp. GEOLOGIST: AS

F
o

F-

-

-
z,
trJ

-

z,

-

(9

I

(9

GEOLO6IC DESCRIPTION

IIELL OIAGRAI.I

l0-

t5-

20-

25-

0

6

6

t

0

0

0

0

0

0

0

18

t8

TA

2l

20

24

40

co

48

B-?-5.5

B-7-7,O

B-7-8.5

B-7-r0.0

B-7-12.0

B-7-r4.0

B-7-le.0

s-7-21.o

B-1-24,0

PAVEMENT

s
\

p

s

s . s
p 3

e

ML
SANDY SILT ITH GRAVEL ( L) - very dark grayish
brovio (2.5YR 3/2), damp, yery stiff, lo| plaslicity;
601 tines, 25f sand, l5l gravel.

becomioo moist at 0 feet.

CLAYEY GRAVEL (GC) - dark yellonlsh broxn (loYR
4/ 4'), danp to rolst, nedium dense: 50f gravel. 20I
sand, 301 fines,

color change to grayish green (5G 4/2), Increaslng
9, sand, saturated at 10.3 leet.

+

SANDY GRAVEL {GP) - strong orown (7.5YR 4/8),
satu.6te4 mediun dense; 50X gravel, 30X sand, 20f
l ines,

CLAYEY SAND IIITH GRAVEL ISP) - velloHish Ted
\ (sYR 3/4). saturated, medium dense:6Ot sand, 259

\ tine3, l5l gravel.

SANoY GRAVEL (GP) - strong bro*n (7.5YR 4/6),
saturated dense; 501 gravel, 351 sand, lsg fines.

becoming very dense at 19 feet.

Increasing clay, becoming noist al 21 feet.

decreaslng grayel, becoming damp to moist at 23
teet,

Bottom ot boring al24-S leel, Al29l94

(* - conyerled to equlvalent standard penetration
blows/ft.)

JOB NUMBER: 4945.703 Page I of I



GeoStrategies, Inc. Log of Boring B-8/MW-5

PROJECT: ARCO PRODUCrS COMPANY L0CATIoN: 6235 Seninaty Avenue, Oakland, CA

PRoJECT N0. i 4945.703 SURFACE ELEVATION:

OATESTART9O: 6/29/e4 HL (rt. bgs): 13.00 DLIE:6/29/91 TIME: ,6.'30

OATE FINIsHeD: 6/29/94 tlL (rt. bgs): t3.O0 OAIE:6/29/91 llviE: t8!00

oRILLING METHo0: /O ria Hollou Sten Auger TOTAL DEPTH: 25.O Feet

oRItLING CoMPANY: hlest Haznat tui ing Cotp. 6 E O L O G I S T : 8 5

F
LL

-

.D

o-
z

:E

97

z,
ttl

:E

c,

c)

g)

o

o

GEOLOGIC OESCRIPTION

IIELL 0IAGRAt,l

5-

t0-

t5-

20-

25-

35-

0

4

5

3l

48

<50

48

B-8-r5.5

B-S-20.5

B-8-24.5

I
I
I

;

I

I

PAVEI.{ENT

.s
6

$

d/:/
;/t
1:t
/.z

0LAYEY SAND (SC) - light olive brown {2.5Y 5/61
darnD, dense: 70i sand, 301 fines.

taL
SANOY SILT I|ITH GRAVEL (ML) - very dak bro|n
(10YR 2/l), damp, hard, low glasticity: 80f tines, 301

sand. l0I fir€ gravel.

color change to dark grayish brown (loYR 4/2) at 7

CLAYEY GRAVEL (GC) - dark yellot{ish brorn (loYR
4/41, danp, dense: 501 gravel, 301 tines, 201 sand,
obvious producl odor; beconlng moist at It feet.

vl

SANOY GRAVEL tllTH CLAY (GP) - strong brown
(7.5YR 4/81. mottled oravish oreen (56 5/2).

\ salurated, very dense,50I gravel, 309 sand,20x
\ fines.

CLAYEY GRAVEL IiITH SANO (GC) - strong btonn
(7,5YR 4/8), wet a.ound gravel, yery dense; 401

gravel, 309 flnes" 30: sand.

increasiog clay at 20 leet.

I'tL
SANOY SILT ttITH FINE GRAVEL (ML) - vellolrish

\ DJOl'|n luTil !/orr morsl, ndror ro||t Prdsl,lslry. rui /
\ !!!1L40: fine-grained sand, 101 fine gravel. /

Bottom ol boring at 25.0 feet, 8/29194

(* = conyerled to equivalent standard penetrallon
blows/ft.)

<50 . less than I foot r.as penetrated

J0B NUMBER: 4945.703 Page I ot I
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llduct thickness

l"l,o"( 0"At 4 ' t
L '  ( , x-.-ffif0E----_: 7,L

r + 6 F  r ' ^  l  r r h h Dianet.er ( in. )

Tge Start stop Rate_ gT)m

r #Vol
t  cqh i<l

dbp
il.n,c\
tu"71
/,r'"1 b
&L{o
h,nLr
TT

L.g4-"
H-JL?

li-JL--=--l*ta

tail
Ol rE t
6l'i-
A!J-(tu_U_

, )

DeveJ.opment

( tiroe )

stop t ine

Water discharcred to

r r n r  n '  r  ̂ * .  i  r / i . F ' r

>:1i"""-'i'z
?ffi- /
T J tc""".'

7- fur'1,
3{3 Sag' *t+'
}trE
ijl D+uo..,*'/.
_ " t ?
3 /O t-bu'or*"

rtal gal lons removed n f l-l L'/

or of :wate,r

J'3./i at ),5 i6u/

.. _. -- I
J6,i ) t1.,4.

f,ru^rs
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Tabu la t ion  o f  E leva t ions  as  o f
02 :00  p .m.  07 / t2 /94

JOB NUMBER A94053
GSI  JOB NUMBER 945 .?03
Pro jec t  Manager  :  Barbara  S i .eminsk i
s l te :  ARCO serv ice  s ta t ion  $6002

6235 Seminary  Avenue
0 sunnymere Avenue
oak land,  cA 9  4605

BENCHMARK:  C i ty  o f  oakLand p in  monurnent  a t  the  in te rsec t ion
o f  s *mlnar ) t  Avenue  w l th  Overda le  Avenue  (E I .  =  235 .126 ' ) ,

MONITOR WEIL DATA TABLE

ALHAI'{BEA LATJTT SURIIEYQRS
549  Ma i . n  S t ree t
l . l ; l i t i i ' inE, i tA !  495: l

. . 1 E  ̂ C + F :  i  6 d  i  a c  T h r

67{?  5 ie ! - r ; 1  f , o r . t rE r  GL t i t e  J
Dub l i n ,  CA  94568
(51a l551- -?s55
FAX(5t_0)551-5888

We I1  Des ignat  i  on

MW-1

l{w-'l

H!'_:J

l,tw-4

H!f- 5

v!r-?

Elevat  i  on

t4? .  06
247 .66

249 .  J0
251) .01)

t 4 r i ,  J >
?48.5 ;J

242 .9 l
243 .38

244  .82
24s .11

247  .45
2  47  .97

? q r l  q 1

250.83

J O H N  E .  K O C H ,  L . S .
( 5 1 0 ) 6 5 5 - 9 9 5 5
FAx (5 I0165 i -e745

Descr i .  pt  i  on

Top  o f  PVC Cas  i ng
Top  o l  Box

Too  o f  PVC cas  i ng
Top  o f  BoH

Top  o I  PVC Cas  i . ng
Trlll {t i Bo}:

Top  o f  PVC Cas  l  ng
Top af B' l : {

Top  o f  PVC C . rs lng
Top  o f  Box

Top  o f  PVC Cas  i ng
Top  o i  Box

Top  o f  PVC Cas  i ng
Top  o f  Box
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a
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a

a

a

a

a

o

ALHAMBRA LAND S URVEYORS J O H N  E .  K O C H ,  L . S J O B  N O . A94053

cs r  JoB *945 .703
ARCO 6002

NOTES :

1.  Da tum

2.  Top  o f
O f  P V C

J .  r v l /  u !

l s  C i t y  o f  Oak land  =  (USGS)  +  3 .00 '

PVC Cas ing  E leva t i on  I oca ted  a t  a  no t ch  sec on  the  top
fo r  a l l  we l l s .

Box  e l eva t i on  l oca ted  a t  t he  r i n  o f r ch r i s t i en  box  .

Page  2  o f
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GEOSTBATEGIES INC.
Environm6nl ! l  Conaul t !n16

MONITORING WEtL

OBSERVATION SUMMARY SHEET

7 7'/,n c-sCOMPANY

LO CATION

CITY

JOB NO.

OATE

T I M E

O 
WELL TOTAL

MEASUREMENT

DEPTH HYDROCARBON POTNT COMMENTS

_ lD WELL DEPTH TO L tOUtO THTCKNESS TOB or  TOC

fi/Ittj-I
.t Ll 7 g,-<L L/ fu+/"*"y

P / n <  ' '
-..'......t-.-...2'-

frru, .t 6o"z
/ - - - -  A

ULb) )4rnt , t . - t t7r  ErL 2- $- z'7
O o, l, /a.,n t 674

o A/lw'z ls: 1's / 70L Urtl) oL

A/1,/r)-3 o l l
*L) 7,2,f 6 7ac

Mw-'/ JD la,ot I o 7oC
a

lww-s ' t ,<' r2'17 t1,

U roL I r

a

a

o

Comm€nt6: 
,n I
I L / t t n /

I  u l  u v v ZZ0g /ac/ en

o L4/4 r i,r^

Sompl€r :

- , / ^ |

ts 'L./t^L
Assistsnt:



. GETTLER-RYAN lNC.
General and Environmental Contractors

WELL SAMPLING
FIELD DATA SHEET

O COMPANY f,n* # 6coz JoB #
44t/. 'a

)-s-7 /Lgg671gy1 6285. f+*,,",a.'/ ftlr"t jgTB

cITy O d- t- /c^ I rA TIME

o
tell ID.

Well Diameter

Total Depth

* t t t *  |
/vr"u I-7

,  t l t  _

^ / .  . J
Ifell Condition t;t'"'/

Hydrocarbon Thickness 
- 

tt-

/O'S 3/,/ s r.

2'l,L
Depth to Liquid-

q,2 . ,?

(,*{*$*") -s
ft-

Purging Equipment Sttcf ti"t

Volume
lactor

(vF)

t '  = o.17 6'  = 1.50 12f = 5.80
3 '=  0 .38  I  =  2 .60
4'  = 0.66 10" = r t . rO

SampliDg Equipmeut B,t, l /u

O shruug Time

Time

Purging FIow Rate

gpm'

ConducUvity Temperature

Ctso gPIn.

f;tma:9 sa, /fr'.t") - Anticipated\- l  Pgrging I  min.
\  r rme , / -

pH VoIumea
6:s'l 6qs

6&L
0qz
G1 I

5,11

6,ptl
68tu lo,{

/ . ,  zv
L /  ' t "

- a /

ottp zl,L)
?, r  >

<)/ . -J

3},5
afr. ?-Av,7--6:qto

o Nr,
U I7V

6"' fr1f7

VolumeDid rell

Sampling

denater?

Time

If yes, time

freaLher Conditions

Analysis

Chain of Custody Number

Botues Used



o c tTTtE 
T;51*f"",J*?;, con,rac,ors

r l  LO frf l

2ijf ftyr,t,ren

ITELL SAMPLING
FIETD DATA SHEET

aqu<'
COMPANY

LOCATION
o JOB

DATE

TIME

7-{4"i
CITy Qa t ft,,r./

o
U-. " ffell Condition ol o'/ltell ID.

Vell Diameter

O Total Depth

/ '  , ^

,B' ,,
7' 5l
.8,/1 x(vr) O,6(

SrL't,tn

Ilvdrocarbon Thickness ft.

Depth to Liquid-

(:{i'H€") s 5C /f,,/ s^r.

O Purging Equipment

Volume
Factor
(w)

t  = O.t1 6i  = r .50 r  2l '  = 5.80
$ = 0.38 6" = 2.60
4'  = 0.66 10" = 4.10

- /Estimate-\ 
ulti$""

Sampling Equipment Bo'L,

o shrting ri^" 3,5 I gpm.

f;r!Ta:9 sa, /fg'"u) =f?TiH+!")
Purging Flow Rate

gPm.

ConducUvity Temperature

mlD.

Time pH Volumeo

5;5'7 6,t,1 ' ) q c l
G.
G? ]Lt1

o
(o)oo 6,,,{
(- ' ,  ru 6. t5

2,77 6f.t
28o 6q,7

)fr
1?

Uoo Did rell

Sampling

dewater?

Time

VolumeIf yes. tine

lfeather Conditions

ADalysig

a Chain of Custody Number

Bottles Used

o



. GETTLER-RYAN INC.
General aud Environmental Contractors

WELL SAMPLING
FIELD DATA SHEET

a

o

COMPANY

LOCATION

CITY rtq.ltfr,a rd

' ? 'P tn , 'nd  " ' 7-s ,/
JOB

DATE

TIME

q1l3

l/]kt'3Itell ID.

Yell Diameter

O Total Depth

L/ 
t/

l n

IYeII Condition

Ilyilrocarbon Thickness

Depth to Liquid-

(:{,i'i{€") 3 x
a

Purging Equipment

Sampling Equipmeat B^,

J6' ,r .
f t

l?,e5 x(w) o,6( =f;fiT*:)uy 3/ gal.

Volume
Factor

(vF)

t -- 0.17 6- = 1.50 12f = 5.80
3' = 0.38 8' = 2.60
.1'  = 0.66 10" = 4.10

o
Starting Time C)os

(o ' tu

Purging Flow Rate

gPm.

Conductivity Temperature

3(; L

gPm.

f;r *:) ga, /(tiu) - Anticioated\-l Pgrg'ing I min.
\  r r rne , / -

pHo

a

Volurae

f ncv ' u  I
Q . t  ' a ' ? 4

C "C'€
6 ,o7

1 l 4
370',/'l 3E lM,7

o ^b YolumeDid well

Sampling

dewater?

Time

If yes, time

ffeather Conditions

Analysis
O 

Chain of Custody Number

("* b1w Bottles Used

o



o GETTLER-RYAN tNC.
General aud Environmerrtal CoDtractors

WEtt SAMPLING
FIELD DATA SHEET

?/COMPANY

LOCATION

CITY

{aQ JOB

DATE

TIME

L(
Serr,,aa'/ fu-tx1

a
at"trell ID.

$ell Diameter

Total Depth

Depth to Liquid-
M ^ a \ -

I cEsfir I J x

/0,17 ft
.t,/,a3 x(vF)

5on,L^
fti**:

'lfell Condition

Hydrocarbon Thickness

o,a6 eL3 2t7 gal.

Purgiug Equipment

Volume
Factor

(Y!')

t = o-17 d = 1.50 12f = 5.80
S = 0.38 E" = ?.60
d'  = 0.66 10" = ,1.10

Sampling Equipment Bo'L

O startiug Tlme Purging Flor Rate

gpm.

Conductivitv Temoerature

5;zg gPm.

friitre$ sa, /ftiu)
Time

=ft'+iH+:' mln.

PH Volumeo
,6:21-F777 - 6?,7 /0

6q,Vf  t L l a  4 - t

5;t7 6 ,t1
5,'t I ft, L4

3 l, l 6"i '/
. ?  l f (,1']

O Oia well dewater?

Sarnpling

,^ tltju l f t n ) '
yes,  t ime Volurre

Conditions

Analysis

Chain of Custody Number

Bottles Used



r GETTLER-RYAN tNC.
Geueral and Environmeutal Contractors

WELL SAMPTING
FIELD DATA SHEET

a

a

COMPANY

LOCATION

CITY

6 z=; St,n,,no
JOB

DATE
TIME

7 f 'ls
7-/- 3/

Well ID.

Well Diameter

I Total Depth

Miu.6-%:
l)''lLl n.

- I) \L-/lt x(vr) Afr?

Sucti*

.il q.J
IYeII Condition c/- /

Hydrocarbont-

7,f 24 sar-
Depth to Liquid-

(,s{i#€,) 3 *
o Purgi$g Equipment

Sampling Equipmert Bo,L"

a

pHa

f;r*a:j ga, /ft",t") - /nnticipated\- l  Purging I  min.
\  r rme  , / -

Startiug Time 6t;z Purging Flow Rate

gPm.

Time Conduc$vity Temperature Volume

f , {<
LE ,OJ r t  t - 16v 67, I

O5 6a "f
66"7
[6.9

7 L \
T .  J

? , . .0t co{
a.<<
U  l J U

7',o I
,!

1:o >

a No--;"5-Did rell

Sarnpling

dewater?

Time

If yes, time

'lfeather

Volume

CondiUons
,/ /1r. t /,

Analysis [nq l.5L YZ- Bottles Used

O Chain of Custody Number

I
a tf '

*orr n-LLu.z , 
rs:,rsr Nr

Yolume
Factor
(w)

t  - -  O. l7 6 '  = 1.50 12f = 5.80
$ '=  0 .38  t r  =2 .60
,t' = 0.66 10" = ,1.10
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o e
Gettler Ryan/Geostrategies
6747 Sierra Court, Ste J
Dublin. CA 94568
Attention: Joel Coffman

Project: Arco 6002-94-5

Enclosed are the results from 5 water samples received at Sequoia Analytical onJuly8,1994. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

Sequoia
Analytical

680 Chesap.ak€ Drivc
l90O Balcs Avcnuc, Suitc L
819 Srrikcr Avcnuc, Suitc I

Redwood City, CA 9a063
Concord, CA 94520
Sacr.mento, CA 95834

361.9600 FAX (4r5) 35.r-9233
686-9600 FAx (510) 686-9689
91r.9600 FAx (916) 92r.0100

(4t  5)
(5 ro)
( 9 1 6 )

o

a

o

a

a

a

4G41101

4G41102

4G41103

4G41104

4G41105

Water, MW-1

Water, MW-2

Water, MW€

Water, MW-4

Water, MW-s

7 /8/s4

7 /8/s4

7 /e/s4

7 /8/s4

7 /8/s4

EPA 5030/801 5 Mod./8020

EPA 5030/801 5 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030//8015 Mod.,'8020

o

Please contact me ff you have any questions.
on this project.

Very truly yours,

SEQUOIAANALYTICAL

Todd Olive
Project Manager

ln the meantime, thank you for the opportunity to work with you

o

I

a
4G41101 .GET  <1>



ea
Analytical
Sequoia 680 Ch.sap€akc Driv.

l90O gates Avcnue, Suirc L
819 Srrikcr Avcnuc, Suitc 8

Redwood City, CA 94063
Concord, CA 94520
Sacramcnto, CA 95834

364.9600 FAX (4 15) !6.r,9233
686.9600 FAx (5r0) 686-9689
92t -9600 FAX (9t6) 91t.0t00

(4r 5)
(5r0)
(9r 6)

6747 Sierra Coun, Ste J Sample Matrix: Water Received: Jul 8, 1994
Dublin, CA 94568 Analysis Method: EPA 5030/8015 Mod./8020 Reported: Jul 18, 1994
Attention: Joel Coffman First Sample #: 4G41101

a TOTAL PURGEABLE

Reporting
Analyte Limit

ps/L

PETROLEUM

Sample
l .D.

4G41 101
MW.1

HYDROCARBONSwith BTEX

Sample Sample Sample
t .D. t .D. l .D.

4G41102 4G41103 4G41104
MW-2 MW.3 MW-4

DISTINCTION

Sample Sample
t.D. t.D.

4G41105
MW-5

I

a

o

a

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

CU

0.50

21,000

5,200

N.D,

1,000

1 ,500

Gas

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

41 ,000

3,300

N.D.

2,200

2,900

Gas

0.50

Report Limit Multiplication Factor:

Date Analyzed:

I nstrument ldentif ication:

Surrogate Recovery, 06:
(QC Umits = 70-130%)

100

7 /12/s4

GCHP-s

107

1 .0

7 /12/s4

GCHP-3

106

1 . 0

7 /12/94

GCHP-2

at

1 .0

7/12/94

GCHP-2

101

100

7 /1?/s4

\ ,UNT-J

93

a

a

a

Cortrol Data

Purgeable Hydrocarbons are quanlitaled againsl a fresh gasoline standard.
Analytes reported as N.D. wer€ not detected above the stated reponing limit.

SEQUOIA ANALYTICAL

I ooo utNe
Proiect Manager

a
4G41 t01 .GET  <1>



ea
Analytical
Sequoia 680 Chcsapeakc Drivc

l90O Bat6 Avcnuc, Suite L
819 Strikcr Avcnue, Suir€ 8

Rcdwood Cit, CA 91063
Concord, CA 9{510
Sac'anenro, CA 95834

(4r 5) 364-9600
(5r0) 686-9600
(9t 6) 921-9600

FAX (.{t5) 364.9133
FAx (5r0) 686.9689
FAX (9t6) 92 t.0r0o

47 Sierra Court, Ste J Matrix: Liquid

4G41101.  02.  05 :  Ju l  18,  1

a
OUALITY CONTROL DATA REPORT

Method:

BEnzene

EPA 8O2O
J. Minkel

Toluene

EPA 8O2O
J. Minkel

Ethyl Xylenes
Benzene

EPASO2O EPA 8O2O
J. Mlnkel J. Minkel

a

o

o

MS/MSD
Batch#:

Date Prepared:
Date Analyzed:

lnstrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matrix Spike
Duplicale %

Recovery:

Relalive %
Ditference:

4G43001

N.A"
7/12/94
GCHP.S
10 ug lL

98

4G€001

NJA"

7112/s4
GCHP€
10 ug lL

100

N,A" N.A
7112/94 7/'t2/e4
GCHP€ GCHP-3
lopg/L 30pq/L

100

100

100

0.04.1

100

0.0

100

2.Oo

o

a

LCS Batch#:

Date Prepared:
Date Analfzed:

Inslrumert l.D.#:

LCS %
Recovery:

Control Limits: z1-133 72-128 72-130 71-120

Quality Assurance Statement: All standard have been met.

o SEQUOIA ANALYTICAL

I ooo urNe
Proiect Manager

The LCS is a control sample ol known, intarferent freg malrix that is analyaed using the same reagents,
, and analytical methods €mployed fo. the samples. The matrix spike is an aliquot ol sample

with known quantitieg ol specific compounds and subjected to the ontire analy{ical procedure. ll
recovery of qnalytes from the mairix spike does not tall wilhin spocilied control limits du€ tg matrix

is io be used to validate the batch.

a
fi

4G41101.GET <2>



Analyticalea Sequoia 680 Chesapeakc Drive
l9O0 B.t€s Avcnuc, Suitc L
819 Strik.r Avenu., Suitc 8

Redvood Ci!y, CA 94063
Concord, CA 9a5?0
Sacramento, CA 95834

(415) 16{.9600
(5r0) 686.9600
(9r6) 92r -9600

FAX (4r5) 364-9233
FAx (5r0) 686-9689
FAX (916) 921-0100

47 Sierra Court, Ste J Matrix: Liquid

Joel Coffman QC Sample Group: 4G4'1103, 04 Reported: Jul 18, 1

o
QUALITY CONTROL DATA REPORT

Methodr

Benzene

EPA 8O2O
J. Mink€l

EPA 8O2O
J. Minkel

Ethyl Xylenes
B€nzen€

EPASO2O EPA 8O2O
J. Minkel J. Minkel

o

o

o

MS/MSD
Batch#:

Date Prepared:
Date Anaffzed:

lnstrument l.D.#:
Conc. Spiked:

Matrix Spike
% Hecovery:

Matrix Spike
Duplicate %

Fecovery:

Relalive %
Difference:

4G43003

N.A
7/12/
GCHP-2
10 yglL

1 1 0

4G43003

N.A.
7 /'t2/94
GCHP.2
10 pslL

1 1 0

4G4i]003 4G,{mB

N.A. NJ.
7l't2/94 7112/94
GCHP.2 GCHP.2
Iottg/L 3otrg/L

107

107

' 110

0.0

't 10

0.0

1 1 0

0.00.0o

a

a

LCS Balch#:

Date Prepared:
Date Analyzed:

lnstrument l.D.#:

LCS %
Recovery:

Control Limits: 7 t-133 7z-1za zz-is6 71-1zo

Quality Assurance Statement:

I sEeuorAANALYTICAL

Todd Olive
Project Manager

a

All standard have been met.

The LCS is a control sampl€ ol known, inlerferent ltee matrix that is analyz€d using the game reagenis,
and analwcal meihods employed lor the samples. Tho mairlx spike is an allquot ot sample

with known quantities ol specifiq compounds and subjected to the entire analytical procedure, ll
recovery ol analytei lrom ths matrix spiks does not lall within specifiod control limits du€ to matrix

is to be used to validat€ the batch.

ft

4G41101.GET <3>
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go Sequoia
Analytical

68O Chesapeake Drive
1900 8at€s Avcnuc. Suirc L
819 Strikcr Avenue, Suir€ 8

Redvood Ciry CA 94063 (4r5) 361-9600
Concord, CA 9a520 (510) 686-9600
Sacramcnto, CA 95834 (916) 921-9600

FAx (4r5) 364-9233
FAX (5r0) 686-9689
FAX (9r6) 9?r -0100

o

o

Gettler Ryan/Geostrategies
6747 Sierra Court, Ste J
Dublin, CA 94568
Attention: Joel Coffman

Project: Arco, 6002-94-24

Enclosed are the results from lS soil samples received at Sequoia Analytical on July 1,1994. The requested
analyses are listed below:

SAMPLE# SAMPLEDESCRIPTION DATE OF COLLECTION TEST METHOD

o

o

o

a

o

4G07001

4G07002

4G07003

4G07004

4G07005

4G07006

4G07007

4G07008

4G07009

4G07010

4G0701 1

4GO7012

4G07013

Soil, 8-5-5.5

$o , E -5-l .5

Soil, B-5-21

Soil, 8-6-5.5

Soil, B€-7

Soil, B€-24.5

50 , t t- l -5,b

Soil, B-7-8.5

Soil, 8-7-24

Soil, B-8-5.5

Soil, B-8-10.5

Soil, 8-8-24.5

Soil, B-7-10

6 /29 /94

6/2s/s4

6/2s/s4

6/2s/s4

6/2s/s4

6/2s/s4

6 /2s /s4

6 /2s /94

6 /2s /e4

6 /2s /s4

6 /2s /s4

6/2s/e4

6/2s/s4

EPA 5030/e015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod,,i8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/801 5 Mod./8020

EPA s030/8015 M od. /8o2o

Please contact me if you have any queslions.
on this project.

Very truly yours,

SEQUOIA ANALYIICAL

In the meantime, thank you for the opportunity to work with you

4G07001.GET <1>



o eAnalvtical
Sequoia 680 Chcsrpeikc Ddvc

l9OO B.tcs Av.nue, Suitc L
819 Str ik . r  Av.nue,  Sui ic  8

R€dwood Cit, CA 94063
Concord, CA 94520
Sa.ramento, CA 95834

(4r5) 364-9600 FAX (,1r5) 364-9133
(5r0) 686-9600 FAX (5t0) 686-9689
(916) 911-9600 FAX (9t6) 921-0t00

a

a
QUALIW CONTROL DATA REPORT

6747 Sierra Court, Suite J Matrix: Liquid
Dublin, CA 94568
Attention: Joel Coffman QC Sample Grouo: 4G02804 - 07 Reooned: Jul 12. 1994

a

Benzene Toluen€ Rhyl Xylenes
Benzene

Method: EpA go2o EpA 8020 EpA 8o2o EpA 8o2o
J. Minkel J. Minkel J. Minkel J. Minkel

MS/MSD
Batch#:

Date Prepared:
Dale Analyzed:

Instrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matrix Spike
Duplicate %

Recovery:

Relative %
Difference:

4GH390'l

N.A"
7/5/s4

GCHP-17
10 pglt

1 1 0

4GH3901

N,A.
7 /7 /94

GCHP-1T
10 pglL

100

4GH3901

N.A. N.A"
7/7 /s4 7n/s4

GCHP-17 GCHP-'17
1or9/L &pglL

103

4GH3901

o

1 1 0o

t03

0.0

1 1 0

0.0

1 1 0

0.0o

o

a

LCS Balch#:

Date Prepared:
Date Analyzed:

Instrument l.D.#:

LCS %
Recovery:

a

Control Limits: 7r-i33 z2-12a 7z-rso v.1n

Qualitv Assurance Statement: All

LYTICAL
The LCS is a conirol sample ol known, interferent free matrix that is analyzed using the safle reagenls,

and analytical methods employed for th€ samples. Th€ matrix spik€ is an aliquot ol sample
with known quantities ot specilic aompounds and subjected to the entiro analytical procedure. lf

recovery ol aoalytes rrom tho matrix spiko does not tall within sp€cified control limits due lo malrix
is to be used to validate the baich,

a
Proiect Manager 4G02801.GET <5>



ga
Analytical
Sequoia 680 Chcsapcakc Drivc

1900 Batcs Avcnuc, Suire L
819 Strikcr Avcnue, Suite 8

Red.dood City, CA 94063
Concord. CA 94520
Sacramcnto, CA 95834

(4r5) 364-9600 FAX (4rs) 364.9:33
(5r0) 686-9600 FAX (5r0) 686.9689
(9t6) 921-9600 FAX (916) 92r-ot0o

47 Sierra Court, Ste J Sample Matrix: Soil Received: Jul 1, 1
Dublin, CA 94568 Analysis Method: EPA5030/8015 Mod./8020 Reported: Jul 12, 1994

Joel Goffman First Sample #: 4G07001

o TOTAL PURGEABLE PETROLEUMHYDROCARBONS with BTEX DISTINCTION

Sample Sample Sample Sample
l .D. t .D. t .D. l .D.

4G07002 4G07003 4G07004 4G07005
8-5-7.5 8-5-21 8-6-5.5 |54-l

Analyte
Reporting

Limit
mS,/kg

Sample
l .D.

4G07001

Sample
t.D.

4G07006
B€-24.5

I

a

o

o

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

1.0

0.0050

0.0050

0.0050

0.0050

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D-

N.D.

N.D.

N.D,

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

Control Data

Purgeable Hydrocarboos ar€ quanlilated against a fresh gasoline standard.
AnElyteg reported as N.D. were not detected above th6 stated roporting limit.

SEQUOIA ANALYTICAL

Muhiplication Factor:

Date Analyzed:

lnstrument ldentifi cation:

Sunogate Recovery, o/o:
(QC Limits = 70-130%)

1.0

7 /5/s4

GCHP-18

92

'| .0

7 /5/s4

GCHP.18

92

1.0

7 /5/s4

GCHP.18

97

1 .0

7 /5/e4

GCHP.18

1 .0

7 /5/s4

GCHP-18

98

1 .0

7 /6/s4

GCHP-18

99

Proiect Manager 4G07001.GET < 1>



so
Analvtical
Sequoia 680 Ch.sapcak€ Drivc

I 90O Batcs Av€fluc,suitc L
819 Str ikcr  Avcnue, Sui tc 8

Redwood Cny, CA 9406!
Concord, CA 94520
Sacramento, CA 95834

(415) 364-9600
(5r0) 686-9600
(9r6) 9lr-9600

FAx (4r5) 364-9133
FAX (5r0) 686.9689
FAX (9r6) 92r.0100

6747 Sierra Court. Ste J
Dublin. CA 94568

lol i

EPA 5030/8015 Mod. /8020
4G07007

Received: Jul l, 1
Reported: Jul 12, 1

o TOTAL PURGEABLE

Reporting
Analyte Limir

ms/kg

PETROLEUM

Sample
t.D.

4G07007
E - / -5.5

HYDROCARBONS with BTEX

Sample Sample Sample
LD. t.D. LD.

4G07008 4G07009 4G07010
B-7€.5 9-7-24 8-8-5.5

DISTINCTION

Sample
t.D.

4G0701 1
B-8-10.5

Sample
l .D.

4G07012
B-8-24.5

a

o

a

o

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

N.D.l n

N.D.0.0050

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N.D.

N,D.

N.D.

N.D.

N.D.

N.D.

1 ,500

N.D.

2.4

.17

R

Weathered
Gas

N.D.

N.D.

N.D.

0.0070

0.013

Wathered
Gas

0.0050

0.0050

0.0050

N,D.

N,D.

N,D.

Qualily Control Data

Multiplication Factor:

Date Analyzed:

I nstrument ldentitication:

Surrogate Recovery, 06:
(QC Limits = 70-130%)

1 .0

7 /6/e4

GCHP.18

t r r

7 /6/s4

GCHF-18

102

1 . 0

7 /6/s4

GCHP-18

82

1 .0

7 /6/94

GCHP.1

88

100

7 /6/94

GCHP.1

121

1 .0

7 /6/s4

GCHP-1

9'r

a

a

o

Purg€able Hydrocarbons ara quantitated against a fresh gasollne standard.
Analytes reported as N.D. were not detected above the Elated reporting limit.

LYTICAL

a
Project Manager 4G07001.GET <2>



a SequoiaeAnalvtical
o6u \-nesapeaKc uflvc
l90O Eatcs Avcnue, Suitc L
819 Striker Avenuc, Suitc I

Redwood City, CA 9a063
Concord, CA 9a520
Sacramcnto, CA 95834

{415) 364-9600
(5r0) 686-9600
(916) 9lt  -9600

FA"\ (4r5) 364-92i j
FAX (510) 686-9689
FA"\ (916) 92 t-0r0o

47 Sierra Court, Ste J Soil
EPA 5030/801s Mod./8020
4G07013

Received: Jul l, 1
Reported: Jul 12, 1

o TOTAL PURGEABLE

Feporting
Analyte Limit

mg/kg

HYDROCARBONS with BTEX DISTINCTION

Sample Sample Sample Sample
l .D.t.D. t.D. t.D.

PETROLEUM

Sample
t.D.

4G07013
B-7-10

Sample
t.D.

o

a

o

a

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

N.D,1 .0

0.0050

0.0050

0.0050

0.0050

N,D.

N.D.

N.D.

N.D.

F{epon umII
Multiplication Factor:

Date Analyzed:

Instrument ldentif ication:

Surrogate Recovery, %:
(AC Limits = 70-130%)

1 .0

7 /6/s4

GCHP.18

90

a

o

ControlData

Purgeable Hydrocarbons are quantitaled against a tresh gasoline slandard.
Analytes reported as N.D. were not detected above the gtated reporting limit.

o
SEOUOI'TANA

a
Project Manager

YTICAL

4G07001.GET <3>



gt
Analvtical
Sequoia 680 Chcsapeake Drivc

l90O Sates Avcnuc, Suite L
819 Strik€r Avcnu€, Suite I

Rcdwood City, CA 94063
Concord, CA 94520
Sacrancnto, CA 95834

(415) 364.9600
(5r0) 686.9600
(916) 92t -9600

FAx (4r5) 364,9233
FAX (5lo) 686-9689
FAx (916) 9lt .0roo

47 Sierra Court, Ste J Matrix: Solid

4G07001 -13 Jul 12, 1994

o
OUALIry GONTROL DATA REPORT

Benzene

EPA 8O2O
F. Geckler

Toluene

EPA 8O2O
R. Geckler

Rhyl
Benzene

Method: EPASOzO EPA 8O2O
R. Gecklet R, Geckler

a

o

MS/MSD
Batch#:

Date Prepared:
Dale Analfzed:

Instrument l.D.#:
Conc. Spiked:

Matrlx Spike
% Recovery:

Matrix Spike
Duplicate %

Recovery:

Relative %
Difference:

4GH1501

7/5/94
7/5/s4

GCHP.18
0.20 mg/kg

100

4GH1s01

7/5/94
7/s/

GCHP.18
0.20 mg/kg

105

'| 05

103

102

105

105

0.00.0

o

a

4GH1501 4GH150l

7/s/s4 715/s4
715/94 7/51s4

GCHP.l8 GCHP.18
0.20 mg/kg 0.60 mg/kg

0.98

LCS Batch#:

Date Prepared:
Date Analyzed:

Instrument l.D.#:

LCS %
Recovery:

Conlrol Limits: ss-14s 47-149 47-155 5&140

Ouality Assurance Statement: All standard have been met.

The LCS is a control sample of known, interferent tree malrix that is analyred usiqg tha sa(n€ reagents,
preparalion, and analytical molhods employed lor the samples, The matrix spike is an aliquot of sample

with known quantilies ot specitic compounds and subj6ct€d lo th6 entire analytiqal procedure. ll
reoovEry ot analyteg lrom thg matrix spike doos nol tall withln specified control limits duo to matrix

is to b€ used to validatelhe batch.

LYTICAL

control

4G07001.GET <4>





o

o

O

/T\ sEeuorA ANALYTTcAL
]--{ 68o Chesapeake Drive . Redwood City, CA 94063

vrv 
(415)364-e6o0 . FAX(415)364-e233

Gettler Ryan/Geostrategies
6747 Sierra Court, Ste J
Dublin, CA 94568
Attention: Joel Coffman

Project: Arco 6002-94-24

Enclosed are the results lrom 1 soil sample received at Sequoia Analytical onJuly1,1994. The requested
analyses are listed below:

SAMPLE # SAMPLE OESCRIPTION DATE OF COLLECTION TEST METHOD

o 4co4so1 Soil, SP{629 (Comp. A-D)

Please contact me if you have any questions.
on this pro.iect.

Very truly yours,

SEOUOIA ANALYTICAL

6 /2s /94

In the meantime, lhank you for the opportunity to work with you

Corrosivity, lgnitability,
Reactivity
STLC Lead
EPA 5030/8015 Mod./8020

o

t

a

a

a

t
4G0450l.GET <1>



a

/T\ sEeuorA ANALYncAL
Qff| a::,?x1"ffiT: "Jl;,;, !i5;;x"c*v' cA e4o63

o

o

o

o

a

C

Analyte

Corrosivity:
pH.. . . . . . . . . .

lgnitability:

COBROSIVITY, IGNITABILITY, AND REACTIVITY

Detection Limit

N.A.

13
0.50
N.A.

Sample Results

> 100 "c

N,D.
N,D.
Negative

o

a
Analytes reported as N.D. were nol present above the stated limit ol dal€ction.

SEQUOI&ANALYTICAL

a

47 Sierra Coun, Ste J Sample Descript: Soil, SP-0629 (Comp. A-D) Received: Jul 1, 1994

Joel Coffman Lab Number: 4G04501

Project Manager 4G04501.GET <1>



e

/T\ sEouolA ANAtYTtcAL
W ATr%T:ff.'i'. ?ff ,;, !i*f:$citv' cA s4063

;iiiiiRi;ii7c;osiEGii6s 
--'- - -Cijenf 

Piojeai tD: AiCo 6ooz-g+-zn sampled: Jun 2e, 1se4
47 Sierra aourt, Ste J Sample Descript: Soil, SP-0629 (Comp. A-D) Beceived: Jul 1' 1994

Joel Coffman Lab Number: 4GO45O1 n99S49-d-i.- Jul 8' 1

INORGANIC PERSISTENT AND BIOACCU MULATIVE TOXIC SUBSTANCES

Soluble Threshold Limit Concentralion
Wa€16 Extraction Tost

Total Threshold Limit Concentration

Analyte
STLC Detection Analysls

Max. Limit Limit Result
(mq/L) (ms/L) (ms/L)

TTLC Detectton Analysts
Max. Limit Limit Result

(ms/ks) (msAs) (me/!g)

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium (Vl)
Chromium
Cobalt
Copper
Lead
Mercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

'15
(

100
u.  /c

0 .10
0 .10
0 .10
0.010
0.010
0.0050
0.010
0.050
0 .010
0 .10

0.00020
0.050
0.050
0 .10
0.010
0 .  10
0.050
0.010

1

560
80
25

o.2
350
20
1
5
7
24

0 . 1 1

500 0.10
500 0.10

10,000 0.10
75 0.010
r00 0.010
500 0.0050

2,500 0.010
8,000 0.050
2,500 0.010
1,000 0.10

20 0.00020
3,500 0.050
2,000 0.050
100  0 .10
500 0.010
700 0.10

2,400 0.050
5,000 0.010

Asbestos
Fluoride

- . t0

1go  o .1o
10,000 10
18,000 0.10

t

a

o

a

a

a

a

o

Asbestos results ate report€d as tibers/g,
Analytes r€ported as N.D. were not present above lh6 stated limit of detection,

SEQUOIAANALYTICAL

Proiect Manager 4G04501.GET <2>



go
Analytical

Sequoia 680 Chesapeake Drivc
l90O Bates Avcnuc, Suite L
819 Strikcr Avenue, Suitc 8

Redwood Ciry CA 9a063
Concord, CA 94510
Sacramenro, CA 95834

(4r5) 164-9600 F}.\  (41s) 364-9133
(5r0) 686-9600 FAX (5r0) 586-9689
(9r6) 92r.9500 FAx (9r6) 92r-01O0

47 Sierra Coun, Ste J Sample Matrix: Soil
SamDled: Jun 29. 1994
Received: Jul 1, 1994

CA 94568 Analysis Method: EPA5030/8015 Mod./8020 Reponed: Jul 8, 1
Joel Coffman First Sample #: .4G04501

TOTAL PURGEABLE PETROLEUMHYDROCARBONS with BTEX DISTINCTION

sample Sample Sample Sample
l .D. t .D. t .D. l .D.

Sample
l.D.Analyte

Reporting
Limit
ms/ks

Sample
t.D.

4G04s01
sP-0629a

a

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

(Comp. A-D)

110

N.D.

0 .13

1 .0

2.3

Weathered
Gas

1 .0

0.0050

0.0050

0.0050

0.0050

e

a

Report Limit Multiplication Factor:

Date Analyzed:

lnstrument ldentif ication:

Surrogate Recovery, %:
(QC Limits = 70-130%)

20

7 /5/s4

GCHP.18

98

I

a

o

a

Control Data

Purgeable fi/d.ocarbons a.e quanlitated against a fresh gasoline standErd,
Analyteg reported as N,D. were not detecled above the stated rePorting limit-

SEQUOIA LYTICAL

Project Manager 4G04501.GET <3>



a
/T\ sEeuorA ANAIYTTcAL
Qfr| a:?,%".T;i:"Jif ,;,ff31;".xc*v' cA e4o63

6747 Sierra Court, Ste J Matrix: Soil
Dublin, CA 94568

QUALIry CONTROL DATA REPORT

Reaclive

Sulf ide

Cyanide

sw 846
J, Heide.

Flashpoint pH

Method: Sw 846 Karl Fischer EPA 9045
K. Newberrv Y

a

Date Analyzed:

Sample #:

Sample
Concentraiion:

Sample
Duplicate

Concentration:

% RPD:

6lN/s4

4Et0401

N.O.

6/s/s4

4E10401

N,D,

7/sle4

4F01801

70

716/94

4F04501

o30

'L4

7 1

1 .4

r 5.0

N.D.

0.0

t 2 0

0.0

Control Limits: z 2o

NALYTICAL

Project i/anager 4GO4501.GET <4>



o
/T\ sEeuotA ANATYTIcAL
€ [l?,%?tnfi ?^"i,;, 3;::f:e,c'lv' 

cA e4063

a

a
QUALIW CONTROL DATA REPORT

6747 Sierra Court. Ste J Matrix: Solid
Dublin, CA 94568

Joel Coffman QC Sample Group: 4G04501

Method:

Benzene

EPA 8O2O
R. Geckler

Toluene

EPA 8O2O
R. Geckler

Ethyl Xylenes
Benzene

EPAsO2O EPA 8O2O
R. Geckler R. GecklerAna

o

o

o

MS/MSD
Batch#:

Date Prepared:
Date Analyzedl

lnstrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matrix Spike
Duplicate %

Becovery:

Relative %
Ditference:

4FH1501 
'

7/s/94
7/5/e4

GCHP.18
0.20 mglkg

.100

100

4FH 150I

7/5/94
7/5/94

GCHP.18
0.20 mg/kg

105

105

4FH1501

7/5/94
7ls/94

GCHP.18
0.20 mg/kg

4FH1501

7/5/e4
7/5/94

GCHP.18
0.60 mg/kg

102

0.980.00.0o

105

I
LCS Batch#:

Date Prepared:
Oate Analfzed:

Instrument l.D.#:

LCS %
Recovery:

Control Limits: s$r4s 47-149 47-1s5 s&140

Qualitv Assurance Statement:All standard

\NALYTICAL

haveoeen

The LCS is a control sample ol known, intederent free mattix lhat is analyled using the same reagents,

and analytical methods employed for the samples. The matrix spike is an aliquot gt gampl€

with known quanlities bf specific compounds and subiected to the entile analylical p,ocedure. lf

recovery ot anal),les from the matrix gpike do€s not fall within specilied control limits due lo matrix

is to be used to validate the batch.

Project Manager 4G04501.GET <5>



ea
Analvtical

Sequoia 680 Chesapcakc Dnvc
1900 Batcs Avcnue, Suitc L
819 Strikcr Avenuc, Suitc 8

Redwood Cny, CA 94063
Concord, CA 94520
Sacramcnto. CA 95834

(4r 5) 364-9600
(510) 686-9600
(916) 92r-9600

FAx (415) 364-9233
FAx (5lo) 686.9689
FA"\ (916) 921.0 r00

6747 Slerra Court, Ste J Matrix:
Dublin, CA 94568

Liquid

4G021501

o
QUALITY CONTROL DATA REPORT

Beryllium Cadmium

EP4200.7
C.Medefesser

Niakel

Method: EPA 200.7 EP4200.7 EPA 200.7
G.Medefesser C.MedetesserC.Medelesser

o

a

a

MS/MSD
Batch#:

Dale Prepared:
Date Analyzed:

Instrumeni l.D.#:
Conc. Spiked:

Marrix spike
% Recovery:

Matrix spike
Duplicate %

Recovery:

Felative ge
Difference:

4G09S02

7 lz 194
7/8/s4
MTJA-2

1,0 mg/L

98

4G09902

7/7/s4
7 /8/U
MTJA.2

1.0 mg/L

105

4G09902 4G09902

7/7/u 7/z/u
7/8/s4 7/e/s4
MTJA.2 MTJA.2

1.0 mg/L t.0 mg/L

104

97

99

7.O

106

0.95

99

1 . 0a

LCS Batch#:

Dale Prepaled:
Date Analyzed:

lnsirument l.D.#:

LCS %
Fecovery:

81K070794

7 /7 /94
7 /8/s4
MTJA.1

1 1 0

81K070794

7 /7 /s4
7/B/e4
MTJA.l

1 1 1

712ls4
7/8/s4
MTJAl

105

7/7/e4
7/8/s4
MTJA.1

'| 05

81K070794 81K070794

a

o
Control Limits: 7:.-12s 75-125 75-125 7*18

ANALYTICAL
The LCS is a control sample of known, intsrler€nt free matrix that is analy2ed using the same reagents,

and analytical methods employed for the samples. The matrix spike is an aliquol of sample
with known quantities of specific compoundg and gubjested to tie entiae analytical procedure. lf

recovery of analyt€s trom the matrlx splke does not lall wllhin specitied control limitg due to malrix
the LCS is to be us€d to validate the batch,

o
Proiect Manager 4G04501.GEI <6>
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