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Geostrategies Inc'

WELL INSTALLATION REPORT
for ARCO Station 5387.

20200 Hesperian Avenue, Hayward, Cali fornia

1. INTRODUCTION

As requested by ARCO Products Company (ARCO), GeoStrategies Inc.
(GSl) instal led addit ional air sparging and vapor extract ion wells at ARCO
Station 5387 located at 2O2OO Hesperian Avenue, Hayward, Cali fornia,
and prepared this report including f ield methods, results and conclusions
of the investigation. The wells were instal led to further evaluate the
lateral extent of hydrocarbons in soi l  and groundwater at the site and to
provide addit ional air sparging and vapor extract ion points for the soi l  and
groundwater remediat ion system.

The work for this phase of the investigation was conducted in conjunction
with construction of the remediation svstem at the site and included:
drilling eight on-site soil borings; collecting soil samples from _th.e bo.qings ,
for descript ion and possible laboratory an alyses;. ionstructing qne vapor'
extraction well (AV-4) and seven air sparging wells (AS-3 through,AS'9) ,
in the borings; developing wells AS-3 through AS-9; surveying all site
wells after instal lat ion of the remediation system had been completed; and
preparing this report presenting f ield procedures, results, and conclusions
of this 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.

6747 Sierra Coun, Suite. G . Dublin, CA 94568. (510) 551-8777 . Fax (510) 551-7888
3035 Prospect Park Drive, Suite 80. Rancho Cordova, CA 95670 ' (916) 631-1314. Fax (916) 631-1317



o

o

a

ARCO Station 5387
Well lnstal lat ion Report
792612-18

2. SITE DESCRIPTION AND BACKGROUND

June 23 ,  1994

2.1 .  Genera l

ARCO Station 5387 is an operating service stat ion located at the
southeastern corner of the intersection of Hesperian Boulevard and West
Sunset Drive in Hayward, Cali fornia, as shown on Plate 1, Vicinity Map.
The site is located in an area of commercial and residential develooment,
and is a relatively {lat asphalt- and concrete-covered lot at an elevation of
approximately 38 feet above mean sea level. Pert inent si te features
include four service islands, a stat ion bui lding, and four gasol ine

underground storage tanks (USTs) located in the southeastern port ion of
the site. Pert inent si te features are shown on Plate 2, Site Plan.

2.2. Reqional Geologv and Hvdroqeoloqv

The site is located within the San Francisco Bay Plain approximately 2.5
miles east of San Francisco Bay and approximately 0.2 miles north of

Sulpher Creek. The area is underlain by Holocene-age al luvial deposits
consist ing of unconsolidated, moderately sorted, f ine grained sand, si l t .
clayey si l t ,  and occasional thin beds of coarse sand (Helley, H.J. and
others ,  1979) .

Based on observation of local and regional topography, the inferred
groundwater f low direct ion appears to be toward the northwest.

3, PREVIOUS ENVIRONMENTAL WORK

3.1. Subsurface Environmental Investigation

In  August  1986,  Groundwater  Techno logy  Inc .  (GTl )  d r i l l ed  four  so i l
borings (SB-1 through SB-4) and three groundwater monitoring wells
(MW-1 through MW-3) at the site. Concentrat ions of Total Petroleum
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Hydrocarbons as gasol ine (TPH-GI in 9-9% foot below ground surface soi l
samples col lected from borings SB-2, SB-3 and SB-4 were reported as 49.
42 and 20 parts per mil l ion (ppm), respectively, and were reported as
nondetectable ( less than 1 ppm) in soi l  samples col lected from borings SB-
'I  and MW-1 through MW-3. Results of this investigation were presented
in the GTf Site Assessment lnvestigation Report dated August 21 , 1986.

In October and December 1991, GSI instal led four groundwater
monitoring wells designated A-4 through ,4-6 on-site and A-7 off-si te.
TPH-G was detected in the soi l  sample col lected from boring A-4 at a
depth of 10 feet at a concentrat ion of 24 ppm. The remainder of the soi l
samples were reported as nondetectable for TPH-G. Results of this
investigation were presented in the GSI Monitoring Well  Instal lat ion Report
da ted  March  6 ,  1992.

In August 1992, GSI instal led two offsi te groundwater monitoring wells
A-8 and A-9 and one groundwater recovery well  AR-1 at the site. TPH-G
was detected in the soi l  sample f rom boring AR- 1 col lected at depths of
1O and 14% feet at concentrat ions of 1 ppm and 8.8 ppm, respectively.
TPH-G was reported as nondetectable for soi l  samples col lected from
offsite borings A-8 and A-9. Results of this investigation were presented
in the GSI Continuing Site Assessment/Ouarterly Monitoring Report dated
December 21 , 1992.

One offsi te downgradient exploratory soi l  boring was dri l led and
comple ted  as  groundwater  mon i to r ing  we l l  A-10  on  November  18 ,  1992.
Two soi l  samples col lected at 1 3 and 16% f eel were selected for
chemical analyses. TPH-G was reported as nondetectable for each
sample. Results of this investigation are presented in a GSI Ouarterly
Monitoring/Well  Instal lat ion Report dated January 29, 1993.

GSI dri l led six onsite exploratory soi l  borings and instal led recovery well
AR-2, d ual vapor extract ion/air sparging welt AS-1, air sparging well  AS-2,

GeoStrategies Inc.
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and vapor extract ion wells AV-' l  through AV-3 in these borings in March
1993. TPH-G was nondetectable or near nondetectable in samoles
col lected at a depth of 10 feet in al l  borings, and was detected at
concentrat ions ranging from 1 1 to 32 ppm in samples col lected at a depth
of 15 feet (capi l lary fr inge zone) from al l  borings except AV-2 in which
TPH-G was nondetectable. Results of this investigation were presented

in a GSI Addit ional Remedial Investigation and Interim Remedial Action
Plan dated December 13, 1993. Approval of the interim remediation was
received in a letter from Ms. Jul iet Shin of Alameda County Health Care
Services Agency (ACHCSA) dated December 21 , 1 993.

Soil  boring and well  locations are shown on Plate 2. Soi l  chemical data
are summarized in Table 1. Cumulative Soil  Analvses Data.

3.2. Aquifer Pumping and Recovery Test

4 hour step-drawdown and 24 hour constant rate aquifer tests were
performed uti l iz ing recovery well  AR-1 in October 1992. The tests were
performed to assess the feasibi l i ty of ut i l iz ing recovery well  AR-1 to
achieve hydrologic control of groundwater for extract ion of petroleum
hydrocarbons from the f irst encountered water-bearing zone.

Transmissivity values calculated using the Jacob Method ranged between
4,147 and 1 1 , OOO gallons per day per foot (gpd/ft) ,  and sto rat ivi ty ranged
between 1 .09x10-a and 9.92x10-2 indicating an aquifer that is unconfined
to semi-confined. Transmissivity values for wells MW-1 through MW-3
and A-4 through A-9 estimated using the Theis Method and the Graphical
Well  Analysis Package (GWAP) software ranged between 3,769 and
9,261 gpd/ft .  and storat ivi ty values for these wells ranged between
2.  13x1O-a and 1 .35x lO '1 .  Drawdowns measured in  observa t ion  we l ls
ranged between O.O8 and 0.47 feet below init ial  water- levels. The
maximum extent of inf luence was observed in well  A-7, approximately 80
feet from pumping well  AR-1. The cone of depression created by

GeoStrategies Inc.
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pumping recovery well  AR-1 appeared to equi l ibrate during the constant
rate test, indicating that longer pumping duration may not produce a
greater area of inf luence. Well  eff iciency was calculated to be
approximately 16.57o at a constant rate of 3 gal lons per minute. The
results of the aqui{er pumping and recovery test were presented in GSI
Continuing Site Assessment/Quarterly Monitoring Report dated December
21  ,1992 .

3.3. O,uarterlv Monitorinq and Sampling

Ouarterly groundwater monitoring and sampling of si te wells began in
December  1991.  The groundwater  samples  have been ana lyzed fo r
TPH-G according to EPA Method 8015 (Modif ied) and Benzene, Toluene,
Ethylbenzene, and Xylenes (BTEXI according to EPA Method 802O. The
cumulative results of groundwater monitoring and sampling are presented

in Table 2, Historical Water-Level Data, and Table 3, Historical Water
Ouali ty Database (GSl, Ouarterly Monitoring Report - Fourth Ouarter
1993, dated January 14, 1994\. The local groundwater gradient has
varied from O.O02 to 0.005 and oroundwater f low direct ion has varied
from north to west.

4. WELL INSTALLATION ACTIVITIES

4.1 . Dri l l inq

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. Seven
onsite exploratory soi l  borings (AS-3 through AS-5, AS-7 through AS-9
and AV-4) were dri l led on December 7 and 8, 1993. One soi l  boring (AS-

6) was dri l led on January 24, 1994. The borings were dri l led using a
truck-mounted dri l l ing r ig and hol low-stem augers. A GSI Geologist
observed the dri l l ing, described the soi l  samples col lected from boringso

GeoStrategies Inc.
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using the Unif ied Soil  Classif icat ion System
Munsell  Color Chart,  and prepared a l i thologic

June 23, 1994

(ASTM D 2488-84) and
log  fo r  each bor ing .

Borings AV-4 and AS-3 through A5-6 were dri l led in the vicinity o{ the
service islands, in the central port ion of the site; and borings AS-7 through
AS-9 were dri l led in the vicinity of the exist ing gasol ine storage tanks, in
the southeastern port ion of the site. These borings were dri l led to further
evaluate the lateral extent of hydrocarbon contaminated soi l  beneath the
site and to provide air sparging and vapor extract ion points for an interim
groundwater and soi l  remediat ion system.

Borings AS-3 through AS-9 were dri l led to total depths of between 34%
to 40% feet and converted to air sparging wells. Boring AV-4 was dri l led
to a total depth of 15% teet and converted to vapor extract ion well  AV-4.
Boring logs and graphic well  construction detai ls are presented in
Append ix  C.

The soi l  materials encountered during dri l l ing consisted primari ly of si l ty
clay to sandy si l t ,  si l ty sand, and gravel with sand to the total depth
explored of 4Ol, feet below ground surface. A si l ty clay to sandy si l t
layer was encountered immediately beneath the ground surface and
extended to depths ranging between 15 to 21 feet. A unit consist ing of
si l ty sand local ly interbedded with gravel with sand was encountered
beneath the si l ty clay to sandy si l t  layer. Groundwater was encountered
in this unit  at depths ranging between 15 and 19 feet. A stratum of si l ty
to sandy clay, which may act as a local aquitard was encountered beneath
the water bearing zone at depths ranging between 33 and 4O.5 feet.
Graphic interpretations of soil stratigraphy beneath the site are shown on
geologic Cross Sections A-A', B.B' and C-C' (Plates 3 through 5),
Locations of the borings and cross-sections are shown on Plate 2.

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

GeoStrategies Inc.
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stockpi led with soi l  generated during trenching for instal lat ion of the
interim remediation system piping, sampled and properly disposed after
trenching had been completed. Soi l  generated during dri l l ing of boring 4-6
was sampled f or disposal purposes on January 24, 1994, after dri l l ing
was completed.

4.2. Soi l  Samplinq

Soil  samples were col lected at f ive-foot intervals in borings AS-3, AS-5
through AS-9 and AV-4. Two samples were col lected in boring AS-4: at
depths of 10 and 33 feet. 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 liners. Soil samples retained {or 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.

An Organic Vapor Monitor (OVM) photoionization detector (PlD) was used
to perform head-space analyses on soi l  for each sample interval,  as a
reco nn aissance-level f ield test to evaluate the presence of hydrocarbons
in the soi l .  OVM (PlD) readings are presented on each boring log in
Appendix C.

4.3. Well  Construction

Air sparging wells AS-3 through AS-9 were completed in 6-inch diameter
(AS-3 and AS-4) or 8-inch diameter (AS-5 through AS-9) boreholes using
2-inch diameter Schedule 40 PVC blank well  casing and 0.020-inch wide
machine-slotted PVC screen. The screened port ion of each air sparging
well  is l imited to two feet at the bottom of the well .  The annular space
of air sparging wells AS-3 through AS-9 was back{i l led with #3 sand. A
bentonite seal was placed above the sandpack in each well .  A neat
cement seal was placed from the top of the bentonite to approximately 1

GeoStrategies Inc.
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foot below a ground surface in each well .  An underground vault box, set
in concrete, was instal led over the top of the well-  A waterproof locking
well  cap and lock were placed on the well  casing.

Vapor extract ion well  AV-4 was constructed in an 8-inch diameter
boreho le  us ing  4- inch  d iameter  Schedu le  40  PVC b lank  cas ing  and 0 .1-
inch wide machine-slotted PVC screen. Well  AV-4 was screened from 5
to 15 feet below ground surface. Washed 7a-inch pea gravel was placed

across the entire screened interval in this well  and extends 1 foot above
the top of the well  screen. A 1-foot-thick bentonite seal was placed

above the gravel-pack and hydrated with clean water. A neat cement seal
was placed from the top of the bentonite to approximately 1 foot below
ground surface. An underground vault box, set in concrete, was placed

over the top of the well .  A waterproof locking cap was placed on the well
cas ing .

Well  completion detai ls are presented with the exploratory boring logs in
Appendix C.

4.4. Well  Development

Air sparging wells AS-3 through AS-9 were developed by surging and
bail ing to remove f ine-grained sediments and al low better communication
between the water-bearing zone and the well .  Well  development was
performed by Gett ler-Ryan Inc. (G-R) on January 28, 1994.

4.5. Wellhead Survev

Site wells, except well  4-6. were surveyed to a National Geodetic Vert ical
Datum by Virgi l  Chavez, a l icensed land surveyor, on February 1 and 22,
1994, after instal lat ion of the groundwater and soi l  remediat ion system
had been completed. Well  A-6 was not surveyed because i t  has been

GeoStrategies Inc.
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paved over during the construction work assoeiated with remediation
system instal lat ion. The survey report is included in Appendix D.

5. LABORATORY ANALYSES

5.1 . Laboratory Methods

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.

Selected soi l  samples col lected from borings AS-3 through AS-9 and AV-4
were analyzed for TPH-G and BTEX using EPA Methods 5030/8015
mod./8020. Soi l  chemical analyt ical data for the present and previous

investigations are summarized in Table 1.

5.2, Laboratory Results

Laboratory analyses of soi l  samples col lected from borings AS-3, AS-4
and AV-4, located in the northern vicinity of the service islands, reported
nondetectable or near nondetectable (not exceeding 3 ppm)

concentrat ions of TPH-G. Laboratory analyses of soi l  samples col lected
from boring 45-6, located in the southwestern vicinity of the service
islands, reported 2.4 ppm TPH-G in the sample col lected at a depth of 1 O
feet, 56 ppm TPH-G in the sample col lected at a depth oI 14lz Ieet
(capi l lary fr inge zone), and nondetectable TPH-G concentrat ions in other
samples col lected from this boring. Laboratory analyses of soi l  samples
col lected from boring AS-5, located in the southeastern vicinity of the
service islands, reported detectable concentrat ions of TPH-G in samples
co l lec ted  a t  depths  o l  11% fee t  (1 .7  ppm)  and 36% fee t  (11O ppm) ,  and
nondetectable concentrat ions of TPH-G in other samples col lected from

GeoStrategies Inc.
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this boring, including the sample col lected from the capi l lary fr inge zone
at a depth of 16Tz feet. The analytical results for the 36l/z -foot sample.
(aquitard sample) collecled from AS-5 appear to be' anemalqus when '

compared to other samples collected from the aquitard layer beneath the
water bedring zone. which al l  indicated nondetectable TPH-G and BTEX
concentrat ions. Therefore, i t  appears that this sample may have been
switched in the f ield or in the laboratorv with the 1 6 % -foot sample
(capi l lary fr inge sample) col lected from the same boring.

The concentrat ions of hydrocarbons in soi l  samples col lected from boring
AS-7, located in the immediate upgradient (eastern) vicinity of UST pit ,

were nondetectable. Laboratory analyses of soi l  samples col lected from
boring AS-8, located between USTs, and from boring AS-9, located in the
immediate downgradient (western) vicinity of the UST pit ,  reported
detectable concentrat ions of TPH-G ranging from 2.8 ppm to 160 ppm for
samples col lected at depths between 11/, to 16% leet below ground
surface (capi l lary f  r inge zone).

Graphic interpretat ions of TPH-G in soi l  at depths of 9-1 3 feet and 141y',-
1 6 % feet are shown on Plates 6 and 7 , respectively. Soi l  chemical
analyt ical reports and Chain-of-Custody Forms are presented in Appendix
E

The stockpi le samples were composited in the laboratory and analyzed for
TPH-G, toxicity characterist ic leaching procedure (TCLP) for Total
Purgeable Hydrocarbons with BTEX; soluble threshold l imit concentrat ion
(STLC) lead using EPA Method 239.2; and corrosivity, ignitabi l i ty and
reactivi ty (RCl). Upon receipt bf chemical analyses.the stockpi les 

Y_"* , , , . ,^-^*l
removed from the site and traniported to an bppropriate disposal facility. (/-l hr
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6. SUMMARY OF INVESTIGATION

The results o{ this investigation are presented below:

Seven exploratory borings were dri l led onsite on December 6 and
7, 1993, and completed as air sparging wells AS-3 through AS-5,
AS-7 through AS-9, and vapor extract ion well  AV-4. One
exploratory boring was dri l led onsite on January 24, 1994, and
completed as air sparging well  45-6.

The l i thology of the borings consisted primari ly of si l ty clay to
sandy si l t ,  si l ty sand, and gravel with sand to the total depth
explored of 40% feet below ground surface. Groundwater was
encountered at depths ranging between 15 and 19 feet within si l ty
sand local ly interbedded with sandy gravel with sand.

Concentrat ions of TPH-G in soi l  samples col lected from borings AS-
3, AS-4 and AV-4, located in the northern vicinitv of the service
islands, and from boring AS-7, located in the immediate upgradient
(eastern) vicinity of the UST pit ,  were nondetectable or near
nondetectable.

Concentrat ions of TPH-G in soi l  samples col lected from boring AS-
8, located between the USTs, from boring AS-9, located in the
immediate downgradient (western) vicinity of the UST pit ,  and {rom
boring 45-6, located in the southwestern vicinity of the service
isfands ranged trom 2.4 ppm to 160 ppm in samples col lected at
depths  be tween" l l% to  16% lee t  be low ground sur face  (cap i l la ry

fr inge zone). and were nondetectable in other samples col lected
from these borings. Laboratory analyses of soi l  samples col lected
from boring AS-5, located in the southeastern vicinity of the service
islands, reported detectable concentrat ions of TPH-G in samples
col lected at depths ot 1 1 % teet 11 .7 ppm) and 36 % feet (1 1 0

11
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results for the 36%-foot sample
adjacent borings.

The lateral extent of hydrocarbon impacted soi l  at the subject si te
appears to be del ineated to nondetectable TPH-G except southern
(crossgradient) and eastern (upgradient) vicinity of the site. The
vert ical extent of hydrocarbon impacted soi l  beneath the site
appears to be del ineated to nondetectable TPH-G at depths
between 34% to 40% feet below the oround surface.

7. LIMITATIONS

This report was prepared in accordance with general ly accepted standards
of environmental geological and engineering practice in Cali fornia at the
time this investigation was performed. This assessment was conducted
solely for the purpose of evaluating environmental condit ions oJ the soi l
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.

12
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TABLE 1

CUMULATIVE 38II AItALYSES DATA
ARCO Station 5387
Hayward, Calilornia

SAMPLE
t f )

)[U
I

c I N I L E E I I Z E '  . \ Y L E I \ I T : I

Auqus t  1386

MW-2

MW-3

sB-1

sB-2

SB.3

SB.4

9 -9 .5

9 -9 .5

1 1 - '1 '1 .5

9 -9 .5

9 -9 .5

l <  1 0 1

I <  1 0 1

I <  1 0 1

l <  1 0 1

t49l

t42l

t20l

N/A N/A

N/A

NiA

N/A

NiA

N/A

NiA

N1A

NiA

N/A

N/A

N/A

NIA

9 -9

N/A

N/A

N/A

N/A

N/A9-9.5

October '1991

A-4 -10

A-4-1 5

A ,5 -10

A-5 -15

4 -6 -10

A-6 -15

1 0 14.

<  1 . 0

o.ot2

o.o1 1

<0.0050

<0-0050

<0.o050

<0-o050

0.042

< 0 ,0050

< 0 ,0050

<0.0050

<0.0050

<o.0050

o.o72

0.028

< 0 ,0050

< 0 .0050

< 0.0050

<o.0050

o.oE2

o,0080

<o.0050

< 0.0050

< 0.0050

< 0.0050

' to < 1 , 0

< '1  .0

1 0 < 1 . 0

< 1 . 0

December  1991

A-7 -9 .5

A-7 -14 .5

9 . 5 < ' 1 . 0

< 1 . 0

< 0.0050

< 0.0050

<0.0050

<o_0050

<0.0050

<0,0050

< 0 ,0050

< 0 .0050

Auqus t  1992

A-8 -10 .0

A-9 -10 .0

1 0 <  l . o

<  1 . 0

< 0 .0050

<o.0050

< 0.0050

< 0 .0050

<o.0050

< 0 .0050

<o.0050

<o.oo501 0

792612-1A
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TABLE, I

CUMULATIVE SOIL ANALYSES DATA
ARCO Station 5387
Hayward, California

SAMf

Auqust '1992 cont.

A -9 -15 .0

AR-1 -1  0 .0

AR-1 -14 .5

1 5

1 0

1 4 . 5

< 1 , 0 < o.o050

0 . 1 6

o.o30

<0.o050

<0.oo50

<o.0050

< o-0050

o.om

<0.0050

<0.0050

o,o7o i '

1 . O

8.8

November 1992

A-10 -13 .O

A - 1 0 - 1 6 . 5 1  6 . 5

< t . o

< 1 . O

< 0.0050

< 0 .0050

< o.0050

< o.oo50

< o.0050

< o .0050

<0.0050

<0.0050

March '1993

A-A-1 0.0 (AV-1 I

A,A-15.0 (A,V-1)

A -B -10 .0  (AV-2 )

A,B-'15.0 (AV-2)

A-C-10.0 (AV-3)

A-C-15.0 IAV-3)

AS- l  - 10 .O

AS-1 -1  5 .0

AS-2 -10 .O

AS-2-t 5.O

AR '2 -10 ,0

AR,2 -15 .O

1 0

1 5

4.4 o.o22

o. ' t2

< 0 ,0050

< o.0050

0.010

o,o27

< 0-0050

o.o27

o.M2

0.085

< o.oo50

0.042

< 0.0050

< 0.0050

0,0060

0.081

< 0 .0050

0.012.

<o.0050

o.012

< o.0050

0.015

o.o33

o.38

< 0.0050

< 0.0050

0.050

o . 1 1

< 0.0050

0.090

< 0.0050

0.26

<0.o050

o.14

o.o30 .

o.zz

<0.o050

<0.0050

0.0080

o.52

o.0070

o.1q

0.o20

o.22

o.o22

0.56

1 0

1 5

< 1

< 1

0

0

1 0

1 0

1 5

< 1 . 0

1 7

1 0

1 0

1 5

<  1 . 0 o . 1 1

0.061

December  1gg3

AV-4-6.5

AV-4 -1  1 .5

AV-4-1 5.5

< 1 , 0

< 1 . O

<0.0050

o.o48

0.030

< 0 .0050

< 0 .0050

<0.0050

< 0.o050

< 0.0050

0 . 1 2

< 0.0050

< 0.0050

0.063

792612-14
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TABLE 1

CUMULATIVE SOIL AI'IALYSES DATA
ABCO Stalion 5387
Haywaid. California

SAMPLE

:

TPH.G,or ITRPHI
J o D n , l IPPMI

, ' ro!uEl

: ': :IPFM)
.JYI.BENZE

, , , { F F M f ' : . , : , : ,

December 1993 cont,

AS-3 -1  1 .5

AS-3-39.5

AS-4 -1  1 .5

AS-4-34.5

AS-5-6.5

AS-5 -16 .5 *

AS-5 -36 .5 '

AS ,7 -6 .5

A S - 7 - 1 1 . 5

AS-7 -1  6 ,5

AS-7-36.5

AS-8 -6 .5

AS-8 -1 ' , I . 5

AS-8 , ' 16 .5

AS-8-40.5

AS-9-6.5

AS-9 -1  1 .5

AS-9 -16 -5

AS-9-40.5

6 .5

1  1 . 5

1  1 . 5

34 .5

1  1 . 5

36 .5

6 . 5

' |  1 , 5

36 .5

6 -5

1  6 . 5

40.5

1 1 . 5

1 6 . 5

40.5

0

0

0

3.0

< '1  .0

< 1 , 0

1 . 7

< 1 . O

r 1 0

< 1 . 0

< ' t . 0

< 1 . 0

< 1 . 0

< ' t . 0

2 .8

54

<  1 . 0

< 1 . 0

20

160

< 1 . O

< 0.0050

o.00€8

< 0.0050

0 . 1 8

< 0.0050

< 0 ,0050

0.057

< 0 .0050

< 0 . 1 2 5

< 0 .0050

< o.0050

<0.0050

<o.0050

<0.0050

o.016

o.o93

<0.0050

o.o1 1

0.032

< 0 .025

< 0.0050

<0.0050

< oo050

<0.0050

0.0062

<o.0050

<o.0050

<0.0050

<o-0050

< 0 , 1 2 5

< 0.0050

< 0.0050

< 0.0050

< 0.0050

< 0.0050

< 0.0050

< 0 .01  0

< 0 .0050

<o.0050

o.026

< 0 .025

<o.0050

<1

<1

<1

< 0.0050

< 0.0050

< 0 ,0050

0 . 1 5

'<  0 .0050

<o.0050

0.073

<0.0050

<o.0050

< o.o0 50

<o.0050

<0.0050

<0.0050

o.o48

o.B4

<o-0050

0.o58

o.18

1 . 4

< 0 .0050

< 0.0050

< 0.o050

<o.oo50

o,22

< 0.o050

< 0.o050

0.049

< 0.o050

1.4

< 0.0050

< 0 .0050

< 0.0050

< 0 ,0050

< 0 .0050

o.oo6a

2.8

<o.oo50

o.03E

0.69

o.53

<o.0050

4 .5

1 0

< 1 . 0

2.4

< 0.0050

o.o55

Januarv I994

AS-6-4.5

A5 ,6 -10

o.0060

o.13

< 0.0050

o.oo60

< 0.0050

<0,0050

792612-14



o TABLE 1

CUMULA.TIVE SOIL A}IALYSES DATA
ARCO Slation 5387
Hayward, California

TPH-G

TFPH

PPM
NiA

a

Total Petroleum Hydrocarbons calculated as Gasoline (analyzed using EPA Method 8015),

Total Recoverable Petroleum Hydrocarbons (analyzed !sing EPA Method 4'18.1).

Parts Per Mil l ion.
Not Analyzed.

Sample results appear to be anomalous compared to adjacent borings. possibly switched in the l ield or laboratory.

a

a

a

a

a

o

Sampte ldenti f icat ion:

A5-6'34

| 
' Depth in teer

Well  lD

792612-14
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TABLE 2

HISTORICAL WATER.LEVEL DATA
ARCO Station 5387
Hayward, Calilornia

!,  MONiTORINC WELL
.  .DA IE .  .  NUMBER

. WELI- ELEVATION iwA
:roN

; ^

08-Aug-86

24-Dec-9' l

10-Mar92

09-Jun-92

14-Sep-92

12-Nov-92

11-Feb-g3

l4-Apr-93

'12-Aug-93

26-0d-93

16-Feb-g4

1 1  . 2 5

1 6 . 1 2

1 4 . 1 2

1  5 .34

15 .46

1 1 . 9 5

1 2 . 9 3

1 4 . 1 3

r  1 . 8 6

38.36

38.36

38.36

38.36

38.36

38.36

37 .26

2 7 . 1 1

25.O2

24.24

23.O2

22.5O

26.41

26.71

25.43

24.23

25.40

0.00

0.00

0.00

0.00

0.00

0.00

0,00

0.00

0,00

0,00

0,00

08-Aug-86

24-Dec-g1

10 -Mar -92

09-Jun-92

14-Sep-92

12-Nov-92

11 -Feb -93

14-Apr-93

12-Aus-93

26-Oct-93

'l 6-Feb-94

MW-2

MW-2

MW-2

MW-2

MW.2

MW-2

1  1 . 6 2

1 6 . 5 0

r  3 . 5 0

14.32

1 5 . 7 8

1 5 . 9 8

12.27

1 2 . O 1

1  3 . 8 1

14.53

12.41

38 .5  8

38 .58

38 .58

38 .58

38 .58

38 .59

38 .58

37 .9S

22.O4

25,08

24.06

22.4O

22,60

26.57

24.77

2+.O5

2 5 . 1 8

0.00

0.00

0.00

0.00

0.00

0.00

0,00

o.00

0.00

0.oo

0.o0

08-Aus-86

24-Dec-91

10-Mar-92

09-Jun-92

14-Sep-92

12-Nov-92

1 1-Feb-g3

14-Apr-93

12-Aug-93

MW-3

MW-3

MW-3

MW.3

MW.3

MW-3

1 0 . 6 1

1  5 .60

12 .90

14.' lA

14 .92

'1  1  . 16

1 2 . 4 2

37 .77

37  .77

37.77

37 .77

37 .77

37 .77

37 .77

2 2 . 1 7

24 .47

2 4 . 1 7

22 .99

22 .45

26 .61

24.95

0.00

0.00

0.o0

0.00

0.00

0.00

o.00

0.00

0.oo

-792612-14



a TABLE 2

HISTORICAL WATER.LEVEL DATA
ARCO Staiion 5387
Haywaid, Calitornia

o

o

e

a

o

a

a

o

o

I

: .  .
.MONITORING .  .  WEL I -

DATE '  NUMBEH .

26-Oct-93

1 6-Feb-94 MW-3

r  3 -60

1  1 . 5 3

37.77

36 -  80

2 4 . 1 7

25.27

0.00

0.o0

24-Dec-91

'10-Mar-92

O9-Jun-92

14 -Sep -92

12-Nov-92

1 '1-Feb-g3

| 4-Apr-g3

1 2-Aug-93

26-Oct-93

16-Feb-94

1 7 . 6 0

1 + . 7  6

1 5 . 6 3

1 6 . 8 3

13.43

1 3 . 0 6

14.94

14.O2

39 .86

39 .86

22.26

2 5 . t 0

22.A9

26.80

24.92

23.44

0.oo

0_00

0.00

o.oo

0.00

o.00

0.00

o.00

o.00

0.oo

24-Dec-91

10-Mar92

09-Jun-92

14-Sep-92

12-Nov-92

1 1-Feb-93

14-Apr-93

12-Aug-93

26-Oct-93

16-Feb-94

A,5

A,5

A-5

A-5

A-5

A-5

A-5

A-5

A-5

A-5

1 6 . 8 5

1 3 . 8 3

14 .91

1  6 . ' 14

1 6 . 3 5

1 3 . 2 1

12.97

14 .12

14 .7  2

1 3 . 2 0

38 .94

38.94

38.94

38.94

38.S4

38.94

38.94

38.94

38 .94

34.47

22.O9

25.1 1

24.O3

22.AO

22.59

25.73

25.91

24.82

24.22

0.oo

0.00

0.oo

0.oo

0.oo

0.oo

0.00

0.oo

0.00

o.00

24-Dec-91

10 -MaF92

O9-Jun-92

14-Sep-92

12 -Nov -g2

1 1'Feb-93

14-ApF93

12'Aug-g3

26-Oct-93

A-6

A-6

A-6

A-6

1 6 . 8 8

1 4 . 9 5

1 6 . 3 5

1  3 .04

12.23

1 4 . t I

14 .a5

39.O7

39.07

39.07

39,07

39.07

39.O7

39.07

39.07

2 2 . 1 9

25.34

2 4 . 1 2

22.47

22.72

26.03

26.84

24.49

24-22

o.00

0.oo

0.oo

0.00

0,00

0.00

0.00

o.00

o.00

792612-1A
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o

HISTORICAL WATER-LEVEL DATA
ARCO Slal ion 5387
Hayward, Calilo.nia

o

a

a

a

a

a

a

a

o

.  MONI:TORING
'  u A t t s

ELEVATION
: : . : :

TA,T|C'WATEF. r,,
-EVATION {Frl ., '

. FLOA'IING.PR!
: IHICKi\IESS

16-Feb-94 Not Sampled

24-Dec-91

10 -Mar -92

O9-Jun-92

14-Sep-92

12-Nov-g2

11 'Feb -93

14-Apr-93

12-Aug-93

26-Oct-93

16-Feb-94

A-7

A-7

A-7

A-7

A-7

A-7

A-7

A-7

1 8 . 1  1

1  5 .30

1  6 . 1 2

1 7  . 3 5

1-7 .47

1 3 . 8 0

1 3 . 6 0

1 5 . 5 4

1 6 . 2 8

14.44

39 .95

39 .95

39 .95

39 .95

39 .95

39 .S5

39 .95

39 .38

21  .44

24.65

22 .60

22 .44

24.41

24.94

0.00

o.o0

0.00

0.00

0.o0

0.o0

0.00

o.o0

0.o0

0.o0

'14-Sep-92

| 2-Nov-92

1 ' l -Feb-93

14-ApF93

12 -Aug -93

26-Oct-93

16-Feb-94

A,8

A-8

A-8

A-8

A-8

A-8

A-8

14.'1 I

14 .35

1 1  . 2 5

1 2 . 4 1

13 .02

1 1  . 4 7

37 .23

37.23

36.76

23.O4

22.44

2 5 .98

24.90

24.42

24.21

0.00

0.00

o.o0

o.00

0.00

o.00

0.oo

1+Sep-92

12-Nov-92

1  1 -Feb -93

'14-Apr-93

| 2-Aug-93

26-Oct-93

16-Feb-94

A-9

A-9

A-9

A-9

A-9

A-9

1 6 . 1 2

16.29

12.31

12.01

13.90

1 4 . 8 6

34.71

38 .71

38 .71

38 .71

38 .71

38.7', |

3 8 . 1 9

22.42

26.40

26.70

24.41

23.85

25.20

0.oo

0.oo

0.o0

0.00

0.00

0.00

0.00

07-Dec-92

1 1-Feb-g3

14-Aprg3

12 -Aug -93

26-Oct-93

16-Feb-94

A-1 0

A - 1 0

A- t  0

A - 1 0

A - 1 0

A - 1 0

1  6 . 8 1

1 2 . 9 3

14.47

1 4 . 1 6

38 .94

38 .94

38 .94

38 .94

38 .94

2 2 . 1 3

25.79

26.01

24.O7

23.29

24.50

o.00

o.00

0.oo

o.00

o.00

0.00

792612-14
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a

a

a

a

a

a

a

a

Notes: 1,

2 .

TABLE 2

HISTORICAL WATER-LEVEL DATA
ARCO Station 5387
Hayward. Calilornia

Static water elevations referenced to Mean Sea Level (MSL). Site wells except well A-6 were resurveyed on February 1 and 22,
I g94.

Well elevations and depth-to-water measurements were measured from the top of the well box until October '1993, and from

the top of the well  casing beginning February 1994.

792612 -14
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TAALE 3

HISTORICAL GROUNDWATEF OUALITY DATABASE
ARCO Station 5387
Hayward, California

: ' ' ' :

08-Aug-86

24-Dec-9'1

10-Mar-92

09-Jun-92

14-Sep-92

'l 2-Nov-92

11 -F€b -93

1+Apr93

12-Aug-93

26-Oct-93

17-Feb-94

7040

2200

2800

2900

2600

1600

4000

1700

830

8800

1200

132

't 90

270

960

450

3 1 0

5 1 0

260

60

140

1 3 0

4.7

8 .5

29

<  5 . 0

7 .2

47

20

3.8

< 1 0

1 2

439

6.9

56

9S

45

22

200

1 0 0

39

54

230

8.9

70

< 1 0

58

08-Aug-86

24-D€c-91

10-Mar-92

09-Jun-92

14-Sep-92

12-Nov-92

' l  1-F€b-93

14-Apr-93

12-Aug-93

26-Oct-93

| 7-Feb-94

MW-2

tvlw-2

MW-2

MW'2

MW.2

MW-2

MW-2

MW.2

MW-2

MW-2

MW.2

1 9 1 0

23000

210000

33000

1 6000

1 6000

27000

27000

1 6000

12000

15000

20.1

1 5 0 0

44000

2300

3700

3800

3500

3500

1 6 0 0

'1200

1800

2.4

1 '1 00

3900

370

1 0 0

86

720

220

< 2 5

2 1

1 . 8

480

'1700

780

4'10

470

| 600

2200

1300

5 1 0

1400

5800

2600

1000

9 1 0

3800

5 1 0 0

1200

330

540

7450

6800

1 1000

1 6000

14000

7400

8600

6900

3400

08-Aug-86

24-Dec-91

10-Mar92

09-Jun-92

14-Sep-92

12-Nov-92

1 1-Feb-93

14-Aprg3

'12-Aug-93

MW.3

MW-3

MW-3

MW-3

MW-3

MW.3

MW-3

MW-3

MW-3

5 1 0

450

2500

2000

630

400

580

300

5 6

549

1 0

-75

< 5 0

< 2 5

<20

8.8

< 5

409

400

1 300

1 500

860

' l10

'1 90

1 3 8 0

45

2600

2400

330

300

99

< 5

792612 -18
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TABLE 3

HISTORICAI- GROUNDWATER OUALITY DATABASE
ARCO Starion 5387
Hayward, California

I

. , X Y L

26-Oct-93

1 7-Feb-94

MW-3

MW-3

2900

3't 00

42

1 6 0

< 1 0

< 1 0 36

< 1 0

8.6

24-Dec-91

10-Mar92

09-Jun-92

14-Sep-92

12-Nov-92

1 1-Feb-g3

14-Aprg3

1z-Aug-93

26-Oct-93

17-Feb-94

A-4

1 S O 0

7400

4500

1 300

6 1 0

740

380

1200

320

1 . 9

< 0 ,60

't .5

2 . 5

0 .98

< 0 .50

< o ,50

< 0 ,50

<0.50

< 0 ,50

1 1

37

5 . 0

1 0

0.91

1 . 0

2S

29

6.8

0 .97

< 0 ,50

< 0 .50

o't 
"

< 2 . 5

2 .4

<  0 , 5 0

< 0 .50

< 0 ,50

24-Dec-91

'I0-Mar-92

09-Jun-92

1+Sep-92

12-Nov-92

1 1-Feb-93

14-Apr-93

l2-Aug-93

26-Oct-93

17-Feb-94

1 6 0 0

1000

680

710

520

1 5 0

'190

230

'190

340

35

34

3 , 0

'1 .6

5 .4

< 0 ,30

<  1 . 5

< 0 .30

< 2 . 5

0 .96

< 0 ,50

< 0 .50

< 0 .50

< 0 .50

< o .50

1 4

5 1

29

5 . 5

52

100

65

0 .97

0 .94

2 .O

2.9

24-Dec-91

10 -Mar -92

09-Jun-92

14-Sep-92

12 -Nov -92

1 1-Feb-93

14-Apr-93

12 -Aug -93

26-Oct-93

A-6

A-6

A-6

A-6

A,6

A,6

A-6

A-6

< 3 0

< 3 0

< 3 0

< 50

< 50

< 50

< 5 0

< 5 0

< 5 0

< 0 .30

<0.30

<0.30

< 0 .50

< 0 .50

< 0 .50

< 0 . 5 0

< 0 . 5 0

< 0 ,50

< 0 .30

< 0 .30

< 0 .30

< o .50

< 0 .50

< 0 .50

< 0 .50

< o . 5 0

< 0 , 5 0

< 0 ,30

< 0 .30

< 0 .30

< o .50

< 0 .50

<0-50

< 0 .50

< 0 .50

< 0 .50

<0.30

<0.30

<0.30

< 0 .50

< 0 .50

< 0 .50

<o.50

< 0 . 5 0

< 0 ,50

792612-14
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TABLE 3

HISTORICAL GBOUNDWATER OUALI'Y DATABASE
ARCO Srarion 5387
Hayward. California

SI\MPLE
DATE

' : . ' :
,  ,  TEIHYLBENZENE ,: ' ,

:

16  Feb  94 A-6 Not sampled

24-Dec-91

10 -Ma .92

09-Jun-92

14-Sep-92

12 -Nov -92

1 1-Feb-93

14-Apr-93

12-Aug-93

26-Oct-93

16-Feb-94

A-7

A-7

A-7

A-7

A-7

A-7

A-7

A-7

A-7

' I0000

320

340

5 1 0

760

260

1 300

1300

88

1 1

20

89

o.54

1 . 1

< 2 . O

0.83

1 . 0

< 0 .50

< 0 .50

< 1

'1 70

8 . 8

8 . 9

30

5 0

1 1

4A

4.0

35

6 1 0

34

26

73

a7

3.O

z5

14-Sep-92

12-Nov-92

1 1-Feb-93

14-Ap.-93

1 2-Aug-93

26-0ct-93

16-Feb-94

A-8

A-8

A-8

A-8

A-8

A-8

A-8

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 . 5 0

< 0 . 5 0

< 0 . 5 0

< 0 ,50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

<  0 . 5 0

< 0 .50

< 0 .50

< o .50

< o .50

< 0 .50

< o .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

' l4-Sep-92

| 2-Nov-92

1 1-Feb-93

14 -Ap r93

12-Aug-93

26-Oct-93

16-Feb-94

A-9

A-9

A-9

A-9

A-9

A-9

A-9

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 5 0

< 0 . 5 0

< 0 . 5 0

< 0 .50

< o .50

< 0 .50

< 0 .50

< 0-50

< 0 . 5 0

< 0 .50

< 0 ,50

< o .50

< o .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 .50

< 0 , 5 0

< 0 .50

< 0 .50

< 0 ,50

< o .50

< 0 .50

07-Dec-92

11 -Feb -g3

14-Apr-93

1 2-Aug-93

26-Oct-93

16-Feb-94

A - 1 0

A-'1 0

A-'1 0

A - 1 0

A " 1 0

A-10

660

210

770

390

52

30

< 0 .50

< 0 ,50

< 0 . 5 0

< 0 , 5 0

< o .50

< 2 . 5

0 .97

3.0

< 0 .50

< 0 ,50

<  0 . 5 0

< o . 5 0

0.76

< o . 5 0

< 0 .50

< 0 .50

<  2 . 5

<  o .50

1 . 9

0.84

<  0 ,50

<  o .50

792612-14
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TAELE 3

HISTORICAL GROUNOWATER OUALITY DATABASE
ARCO Station 5387
Hayward, California

TPH-G
PPB

Notel

Total Petroleum Hydrocarbons calculated as Gasoline.

Parts Per Bi l l ion.

Al l  data shown as <x are repofted as ND (none detected).

SAMPLE . .BEN; ETHYLBENZENE
'  l rYE)

14-Sep-92

12-Nov-92

11 -Feb -93

14-Apr-93

12-Aug-93

26-Oct-93

17-Feb-94

AR-1

AR-1

AR-'I

AR.1

AR-1

AR ' I

AR-'I

820

140

360

420

370

240

4700

66

1 9 0

240

1 5 0

98

1  100

< 1 . 0

< 0 ,50

< 2 . 5

5 . 2

< 2

< 2

< 1 0

8.8

4 .3

30

1 1

1 1

140

<  2 , 5

4 .1

< 2

< 2

30-Mar93

14-Apr-93

'12-Aug-93

26-Oct-93

17 -Feh-94

AR-2

AR-2

AR-2

AR,2

390

3 1 0

1 3 0

1 t 0

1 3 0

4 .1

' 18

1 5

2,5

< 0 .50

< 0 .50

< 0 . 5 0

< 0 . 5 0

< 0,50

0.67

1 . 7

1 . 8

' lF ..".

+7

o.57

< 0 ,50

o.8 iJ

792612-14
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GeoStrategies Inc.

F I E L D  I I E T H O D S A N D  P  R  O C E D U R  E S

E X P L O R A T I O N  D R I L L I N C

M o b i l i z : r i o n

P r i o r  r o  t n y  d r . i l l i n g  a c r i v i r i c s ,
t h a r  n c a c s s a r y  d r i l l i n g  p c r m i r s  h a v c

U t i l i t y  l o c a r i o n s  w i l l  b c  l o c a t c d
n o t  t o  d i s r u p r  a c r i v i r i c s  a r  a
r c v i c w  a v a i l a b l c  p u b l i c  d a t a  o n '
t h c  l o c a r i o n  o f  w c l l s  w i t h i n  a

. { p r i l  1 0 .  1 9 9 0

G c o S r r a t c g i c s  i n c .  ( G S I )  w i l l  v c r i f y
bc:n sccu red.

a n d  d r i l l i n g  w i l l  b c  c o n d u c r c d  s o  a s
p r o j c c t  s i ( c .  G S I  w i l l  o b r a i n  a n d
subsur facc gcology and i f  warranrcd,
hal f -mi ic  of  thc pro jcct  s i rc  wi l l  bc

a

idcnt i f icd.  Dr i l lc rs  wi l l  bc not i f ied in  advancc so that  dr i l l ine
cquipment  can bc inspecrcd pr ior  to  pcr forming work.

D r i l l i  n  e

Thc subsur face invcst igat ions arc typ ica l ly  per formcd ro asscss thc
ls tcra l  and ver t . ica l  cxtcn!  of  pct ro lcum hydrocarbons prcscnt  in  so i ls
and groundwatcr .  Dr i l l ing mcrhods wi l l  bc sc lccrcd io  opr imize f ie ld
c iata rcqui rcmcnts as wcl l  as bc compat ib lc  wi th known or  susDcctco
subsur fac:  gcologic  con d i  t ions.

M o n i t o r i n g  w c l l s  a r c  i n s t a l l c d  u s i n g  a  t r u c k - m o u n r c d  h o l l o w - s t c m  a u g e r
dr i l l  r ig  or  mud-rorr ry  dr i l l  r ig .  Typica l ly ,  tbc hot low-srem r ig  is
uscd for  wcl ls  up to |  00 fecr ,  i f  subsur face condi t ions c. rc
f a v o r a b l e .  W c l l s  B r c a t c r  r h a n  1 0 0 - t c s t  d c l p  a r c  t y p i c a l l y  d r i l l e d
u s i n g  m u d - r o r a r y  t e c h n i q u c s .  W h c n  m u d  r o r r r y  d r i l l i n g  i s  u s c d .  c n
c l c c t r i c  l o g  w i l l  b c  p c r f o r m c d  f o r  a d d i r i o n 3 l  l i r h o l o g i c t l
i n f o r r : : a t i o n .  A l s o  d u r i n g  m u d  r o r i r l '  d r i l l i n g ,  p r c c e u r i o n s  w i l l  b c
t 3 k c n  t o  p r c v c n t  m u d  f r o m  c i r c u l a r i n g  c o n r l m i n a n t s  b y  u s i n g  a
c o n d u c t o r  c x s i n g  t o  s c J l  o f f  c o n r a m i n a r c d  z o n c s .  S a m o l e s  w i l l  b c
c o l i c c l c d  f o r  l i t h o l o g i c  l o g g i n g  b y  c o n r i n u o u s  c h i p .  c n d  w h c r c  n e c d c d
b y  c i r i v e  s a m p l c  o r  c o r c  a s  s p c c i f i c d  b y  t h c  s u p c r v i s i n g  g c o i o g i s r .

o P r ? .  I
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GeoStrategies Inc. { p r i i  l C .  1 9 9 0

S n  i l  ( r r r a l i n o

S h a l i o w  s o i l  b o r i n g s  w i l l  b c  c i r i l l c d  u s i n B  a  t t u c k - m o u n t c d  h o l l o \ r ' - s I e m
a u g c r  d r i l l i n g  r i g .  u n i c s s  s i t c  c o n d i t i o n s  f a v o r  a  d i i l c r c n t  d r i l l i n g
m c t h o d .  D r i l l i n g  r n d  s e m p l i n g  m c t h o d s  w i l l  b c  c o n s i s t e n t  w i t h  A S T M
M c t h o d  D - 1 4 5 2 - 8 0 .  T h e  a u g c r  5 1 2 s  w i l l  b c  a  m i n i m u m  6 - i n c h  n o m i n a l
o u t s i d c - d i a m c r c r  ( O . D ) .  N o  d r i l l i n g  f l u i d s  w i l l  b c  u s c d  d u r i n g  r h i s
d r i l l i n g  m c r h o d .  T h e  a u g c r s  a n d  o t h c r  t o o l s  u s c d  i n  r h c  b o r c  h o l e
wi l l  bc s tcr .m c lcancd bcforc usc and bctwccn bor ings to min imizc thc
possib i l i ( ics  of  cross-co n rami  na r  ion bctwccn bor ings.

S o i l  s a m p l c s  a r c  t y p i c a l l y  c o l l c c r c d  r t  5 - f o o t  i n t c r v a l s  a s  a  m i n i m u m
from ground sur face.  to  to ia l  dcpth of  bor ing.  Addi t ional  so i l  samplcs
wi l l  bc co l lcctcd bascd on s igni f icant  l i tho logic  chrngcs c.nd/or
potcnt ia l  chcmical  conlcnt -  Soi l  samplcs f rom cach sampl ing in tcrval
wi l l  bc I i tho logica l ly  dcscr ibcd by a GSI gcologis t  (F igurc l ) .  Soi l
co lors wi l l  bc descr ibcd us inB thc Munscl l  Color  Char t .  Rock uni ts
wi l l  bc loggcd us ing appropr ia tc  l i tho logic  tcrms,  a! rd co lors
dcscribcd by thc G.S.A. Rock Color Charr.

Hcad-spacc analyscs wi l t  be pcr formcd to chcck for  thc cv idcncc of
vo lat i lc  organic  compounds,  Hcad-spacc anclyses wi l l  be pcr formcd
using an organic  vapor  analyzcr ;  c i thcr  an OVA, HNU, or  OVN.L Organic
vapor  conccnrrat ions wi l l  bc rccordcd on thc GsI  f ie ld  log of  bor ing
(Figurc t  ) .  Thc sc lcct ion of  so i l  samplcs for  chcmical  analys is  are
typ ica l ly  based on thc fo l lowing cr i tcr ia :

a

o

o

a

o

o

a

a

l \

4 )
5 \

6)

Soi l  d iscolora t ion
Soi l  odors
Yisual  conf i rmat ion of  chcmicl l  in soi l
Dep th  w i th  r cspec t  t o  underg round  tanks  (o r  c r i s t i ng  g rade )
Depth with respcct to ground watcr
OYA read  i n  g

S o i l  s x m p l c s  ( f u l l  b r s s s  l i n c r s )  s c l c c r c d  f o r  c h c m i c r l  a n r l y s i s  a r c
i m m e d i a r e l y  c o v c r e d  w i t h  a i u m i n u m  l o i l  c n d  r h c  l i n c r  c n d s  r r c  c t p p e d
! o  p r c v c n (  v o l a t i l i z a t i o n .  T h c  s a m p i c s  r r c  I a b c i e d  r n d  c n r c r c d  o n r o  a
C h a i n - o f - C u s r o d y  f o r m ,  a n d  p l e c c d  i n  a  c o o l c r  o n  b l u c  i c c  f o r
t 1 3 n s p o r r  t o  a  S r a t c - c c r r i f i e d  r n e l y r i c r l  l a b o r a t o r y .

S o i l  c u t r i n g s  a r e  s r o c k p i l c d  o n - s i t c .  S o i i s  r r c  s o m p l c d
f o r  s i r c - s p c c i f i c  ; h c m i c r l  p a r a m c t c r s ,  D i s p o s i t i o n
d c p c n c i c n r  o t -  c h c m i c r l  r n a l l r i s e l  r c s u l t s  o f  t h c  s r m p l c s .

r  n d  a n r  l 1 ' z c d
o l  s o i i s  i s

P :  e c  :
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!!l-5-a-E-P.!!s - con t.

S o i l  b o r i n g s  o o t  c o n v c r t c d  t o  m o n i r o r i n g  w c l l s  w i l l  b c  b a c k f i l l e d
O  i s c a l c d )  t o  g r o u n d  s u r f a c c  u s l n g  c i t h c r  r  n c a t  c e m c n l  o r

c c m c n t - b c n t o n i t e  g r o u t  m i x r u r c .  B a c k f i l l i n g  w i l l  b c  t r e m i c d  b y
c o n t i n u o u s l y  p u m p i n g  g r o u t  f r o m  t h c  b o l l o m  t o  r h c  r o p  o f  t h e  b o r i n g
w h c r c  d e p r h  c x c c c d s  2 0 ' o r  a s  r c q u i r c d  b y  l o c a l  p c r m i t  r c q u r r e m c n t s .

A l l  f i c l d  a n d  o f f i c c  - o r k ,  i n c l u d i n g  c x p l o r a t o r y
prcparcd undcr  thc d i rccr ion of  a  rcg isrered gcologis t .  '

M o n  i t o r i n P  w c i l  I  n s t a  l l a  r i o n

b o r i n g  l o g s ,  a r c

Moni tor ing wcl l  cas ing and scrccn wi l l  be consrrucrcd of  Schcdulc  40,
f lush- jo int  threaded polyv iny lch lor idc (PVC).  Thc wcl l  scrccn wi l l  bc
factory mi l l -s lo t tcd unlcss addi t ional  opcn arca is  rcqui rcd (cg.
convcrs ion to an cxt ract ion wcl l  in  a low-y ic ld  aqui fcr ) .  Thc screcn
lcngth wi l l  bc p laccd adjaccnt  to  thc aqui fcr  matcr ia l  to  a min imum of
?- fcct  abovc cncountcrcd watcr .  No scrccn shal l  bc o laced in  a
borcholc  that  porcnt ia l ly  crcatcs hydraul ic  in tcrconncct ion of  two or
morc aqui fcr  uni ts ,  Scrcen s lot  s izc and wcl l  sand pack wi l l  be
compat ib lc  wi th cncountcrcd aqui fcr  matcr ia ls ,  as conf i rmcd by s icvc
abalysis.

Moni tor ing wcl is  wi l l  bc complctcd bc low gnde (F igurc 2)  unlcss
spccia l  condi t ions cx is t  that  requi rc  abovc-gradc compler ion design.
In thc cvcnt  a mon. i tor ing wcl l  is  rcqui rcd in  an aqui fcr  uni t  bcncath
an ex isr ing aqui fcr ,  thc uppcr  aqui fcr  wi l l  bc scr lcd of f  by
insta l l ing a s tce l  conductor  cas ing wi th an annular  ncat  ccncnt  or
cemcnt-bcn ton i  tc  grout  scal .  This  seal  wi l l  bc cont inuously  t remie
p u m p c d  f r o m  t h c  b o t t o m  o f  t h c  r n n u l u s  t o  g r o u n d  s u r f a c c .

T h c  m o n i t o r i n g  w c l l  s a n d  p a c k  w i l l  b c  p l a c c d  a d j a c c n r  r o  t h c  c n r i r c
s c r c c n c d  i n t c r v a l  a n d  r v i l l  c x t c n d  r  r e c o m m c n d c d  m i n i m u m  d i s r a n c c  o f
2 - f c c t  a b o v c  r h c  r o p  o f  t h c  s c r c e n .  N o  s x n d  p a c k  w i l l  b c  p l a c e d  t h a t
i n t e r c o n n e c t s  r w o  o r  m o r a  a q u i f c r  u n i t s .  A  m i n i m u m  2 - f o o r  b c n r o n i r c
p c l l c t  o r  b c n r o n i t c  s l u r r l ,  s c a l  w i l l  b c  p l a c c d  a b o v c  r h c  s a n d  p a c k .
S a n d  p a c k ,  b c n r o n i r c ,  a n d  c c m c n r  s c x l  .  l c v c l s  w i l l  b c  c o n f i r m c d  b y
s o u n d i n g  t h c  r n n u l u s  w i t h :  c r l i b r e r c d  w e i g h r c d  t r p c .  T h c  r c m a i n i n g
x n n u l a r  s p a c c  a b o v c  r h c  b c n r o n i r c  s c e l  w i l l  b c  g r o u r c d  w i r h  a
b c n t o n i ( e - c c m c n t  m i x r u r e  a n d  \ r ' i l l  b e  t r c m i e - o u m o c C  i r o m  t h c  b o r t o m  o l '
r h e  r n n l l : ' r  r h ^  e r o r ^ r i  s r r r f 1 . .  T h .  b . n r o n i t e  c o n t c n t  o f  t h e
g r o u t  w i l l  n o r  c - r c c c d  5  p e r c g n r  b : /  w c i g h r . .  A  f i c l d  l o g  o f  b o r i n g  a n 6
r  l - i c l d  * c l l  c o m p l c r i o n  f  o r m  *  i l l  b c  p r c p a r c d  b y  G S I  f  o r  c : c h  u , c l l
i  n s  r e  I I e d .

D c : o n r r m i n r r i o n  o l '  c i r i ) l i n g  c q u i p m c : r r  b c j ' o r c  c i r i l l i n g  r n d  b c r . v c : n
u c l l s  w i l l  : o n s i s i  o i  s t c r r n  c l e r n i n e .  t n d , o r  - L l c o n o \  \ ! ' t s i r -
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W e l l  D e  v e i o o m e n  r

A l l  n e w i y  i n s r a l l e d  w e l l s  w i l l  b c  p r o p c r l y  d e v e l o p e d  w i t h i n  4 8  h o u r s
o f  c o m p l c t i o n .  N o  w c l l  w i l l  b c  d c v c l o p c d  u n t i l  t h c  w e l l  s e a l  h a s  s . l
a  m . i n i m u m  o f  l ?  h o u r s .  D c v c l o p m c n r  p r o c c d u r c s  w i l l  i n c l u d c  o n c  o r
morc of  thc mcthods dcscr ibcd beiow:

B a i l i n q

B a i l i n g  w i l l  b c  u s e d  t o  r c m o v c  s u s p c n d c d  s c d i m c n t s  a n d  d r i l l i n g
f l u i d s  f r o m  t h c  w c l l ,  w h c r c  a p p i i c a b l e .  T h c  b a i l c r  w i l l  b c
ra iscd and lowcrcd through thc co lumn of  watcr  in  thc wci l  so as
to crcatc a Bcnt l t  surg ing act ion in  thc scrc:ncd in tcrval -  This
t c c h n i q u c  m a y  b c  u s c d  i n  c o n j u n c r i o n  w i t h  o t h c r  t c c h n i q u c s .  s u c h
as pumping,  and may bc uscd a lonc i f  the wel l  is  of  low y ie ld.

Pu mpin q

Pumping wi l l  bc uscd in  conjunct ion wi th bai l ing or  surg ing,  Thc
pump wi l l  bc opcratcd in  such a manncr  as to  Scnt ly  surgc thc
cnt i rc  scrccncd inrerval  o f  thc wel l .  This  may invoivc opcrat ing
thc pump wi th a packcr  typc mechanism at tachcd and s lowly ra is ing
and lower ing thc pump. or  by cyc l ing thc pump of f  and on to a l low
watcr  to  move in  rnd out  of  lhc scrccncd in tcrval .  Crrc  wi l l  bc
uscd not  to  overpump a wcl l .

S u r e i n s

Surging wi l l  bc pcr formcd on wcl ls  that  arc scrccncd in  known or
suspcctcd h igh y ic ld  format ions and/or  on larger  d iamctcr
( rccovcry)  wcl ls .  A surgc b lock wi l l  bc ra iscd and lowcrcd
a h r o u g h  r h c  c n t i r c  s c r c e n c d  i n t c r v a l .  f o r c i n g  w a t c r  i n  a n d  o u t  o f
t h c  \ r c l l  s c r c c n  a n d  s a n d  p a c k .  P u m p i n g  o r  a i r  l i f t i n g  w i l l  b c
u s c d  i n  c o n j u n c t i o n  w i t h  t h i s  m c t h o d  o f  d c v c l o p m e n t  r o  r c m o v c  a n y
s c d i m e n t  b r o u B h t .  i n r o  t h e  w c l l  d u r i n g  s u r g i n g .

A i r  L i f t i n e

A i r  l i f r i n g  w i l l  b c  u s c d  t o  r c m o v c  s c d i m c n r  f r o m  w c l l s  a s  r n
a l t c r n a r i v c  t o  p u m p i n g  u n d c r  c e r r e i n  c o n d i t i o n s .  W h e n
r p p r o p r i r t c .  a  s u r g c  b l o c k  d c s i g n e d  f o r  u s c  w i t h  a i r  I i f r i n g  w i l l
b b  u s c d  t o  a g i t r t c  t h c  c n r i r c  s c r c c n c d  i n t c r v l l  i n d  u ' i t c r  w i l l  b e
l i f r e d  o u t  o f  t h c  u ' c l l  u s i n g  f o r c c d  a i r .  w h c n  a i r  l i f r i n g  i s
p c r f o r m c d ,  r h c  r i r  s o u r c c  w i i i  b c  e i t h c r  n i t r o g c n  o r  f i l t c r c d  r i r
f n d  t h c  p r o c c c j u r :  w i l l  b c  p c r i o r m c d  g c n t l y  ! o  p r c v c n t  3 n )  d f m 3 g c
t o  r h e  w c l l  s c r c c a  o r  c a s i n g  a n d  t o  i n s u r c  r h 3 t  d i s c h a r g e d  w a t c r
i s  c o n t : i n c c i .

Pl  ec  . :
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w e l l  D e v e l o o m i n r  -  c o n t .

A l l  w e l l  d c v e i o p i n g  c q u i p m c n t  w i l l  b c  r h o r o u g h l y  d c c o n r a m i n a r e d  p r i o r
t o  d c v e i o p m c n t  u s i n g  a  s t c x m  c l e a n c r  a n d , / o r  A l c o n o x  d c t c r g c n t  w a s h  a n d
clean * 'arcr  r insc,  Dur ing dcvc iopmcnt  proccdurcs.  f ic lO paramctcrs
/  r r m  n r . r  r " . -  . ^ - ^ : a : ^\  r e ' r ' , s r  a ! u ,  ! ,  s p s L r r  r u  c o n d u c r a n c c  a n d  p H )  w i l l  b c  m o n i t o r c r i  a n d
r c c o r d c d  o n  w e l l  d c v c l o p m c n t  f o r m s  ( F i g u r c  l ) .  E q u i l i b r a t i o n
r e q u r r c m c n t s  c o n s i s t  o f  a  m i n i m u m  o f  t h r c c  r c a d i n g s  w i r h  t h c  f o l i o w i n s
a c c u r a c y  s r a n d a r d s :

P H
Spcci f ic  Conductancc
T r m  ^ . . .  ' " . .

t  0 .1  pH  un i r s
1  l 0% o f  f u l l  sca l c  r cad ing
1 0.5 dcgrces Cclsius

Thc wcl ls  wi l l  bc dcvc lopcd unr i l  watcr  is  v is ib ly  c icar  and f rcc of
scdimcnt ,  and wel l  purg ing paramcrcrs s tabi l izcd.  A min imum of  g to
l0 wcl l  vo lumes wi l l  bc purgcd f rom cach wcl l ,  i f  feas ib lc .  I f  wcl l
purg ing paramctcrs havc not  s tabi i izcd bcforc I0  cas ing volumcs havc
bcen rcmovcd,  wcl l  dcvc lopmcnt  wi l l  cont inuc unr i l  purg ing par tmctcrs
havc stabi l izcd and format ion warcr  is  bc ing drawn inro 

- thJ 
wcl t .  Thc

adcquacy of  wcl l  dcvc lopmcnt  wi l l  bc judgcd by rhc f ic id  rcchnic ian
per forming thc wcl l  dcvc lopmcnt  and bascd on known format ion
condi t ions.

W e l l  S u r v c v i n e

M o n i t o r i n g  w c l l s  w i l l  b c  s u r v e y c d  r o  o b r a i n  t o p  o f  b o x  e l c v a t i o n s  t o
thc ncxrcst  j0 .01 foot .  Watcr  Icvel  mci .surcmenrs wi l l  bc rccorc icd to
thc ncarcs!  +0.01 foot  and rc fcrcnced to Mcan Sca Lcvc l  (MSL).  I f
a d d i t i o n a l  w c l l s  r r c  r c q u i r c d .  t h c n  c x i s t i n g  a n d  n c w l y  i n s r a  c d  w c l l s
t r c  s u r v e y c d  r c l l t i v c  r o  M S L .

P :  s :  :
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G R O U N D - \ \ ' A T E R  S A M P L I N G  A I { D  A N  A L Y S I S

O u  a  l i t v  A s s u r a n c e / O u a l i r v  C o n t r o l  O b i c c t i v e s

T h e  s a m p l i n g  a n d  a n a l ] , s i s  p r o c e d u r c s  c m p l o y e d  b l ,  G e t t l c r - R y a n  I n c .
( G - R )  f o r  g r o u n d - ' * ' a t e r  s a m p l i n g  a n d  m o n i t o r i n g  f o l i o w  s p e c j f i c  Q u a l i t y
A s s u r a n c e / Q u a l i t y  C o n t r o l  ( Q A / Q C )  g u i d e l i n c s . Qua l i t y  Assu rance
object ivcs have becn esrabl ished by G-R to dcvelop and implemcnt
p r o c e d u r e s  f o r  o b t a i n i n g  a n d  c v a l u a t i n g  w a t e r  q u a l i t y  a n d  f i e l d  d a t a
in an accurate,  prcc isc,  and complete manner so that  srmpl ing
proccdurcs and f ic ld  measurcmcnts prov idc in format ion that  is
comparablc  and rcprcscnrat ivc of  actual  f ic ld  condi r ions.  Qual i ty
Contro l  (QC) is  mainta ined by G-R by us ing spcci f ic  f ic ld  protocols
and rcqui r ing the analy t ica l  Iaboratory to  per form internal  and
external  QC chccks.  I t  is  thc goal  o f  G-R to prov idc data that  are
accuratc,  prcc isc,  complctc ,  comparablc ,  and rcprescntat ivc.  The
dcf in i t ions for  accuracy,  prcc is ion,  completencss,  comparabi l i ty ,  and
rcprcscnla l ivcncss arc as f  o l rows:

Accuracv -  the dcgrcc of  agrccmcnt of  a
mcasurement with an acccotcd rcfcrcnccd or t ruc
val  uc,

Prccis ion -  a mcasurc of  agrcement among
individual  measurcmcnts undcr s imi lar
condit ions. Usual ly cxprcsscd in tcrms of the
standard dcviation.

-  Comolctcncss -  thc amount  of  va l id  data obta ined
from a measurcmcnt systcm comparcd to thc amount
that was expccted to mcct thc projcct data
goals.

-  Comoarabi l i tv  -  cxprcsScs .  the conf idcncc wi th
which onc data sct can bc compared to another.

-  Reorcsentat ivcncss -  a  samplc or  group of
samples that reflects thc charactcristics of thc
mcdia at  the sampl ing poinL l t  a lso inc ludcs
how wel l  thc sampl ing point  rcprcscnts thc
actual  paramelcr  var ia t ions which arc undcr
study.

As par t  o f  the G-R QA/QC program, appl icablc  fcdcra l ,  s tatc ,  and local
rc fcrcncc guidancc documcnrs arc fo l lowcd.  Thc procedurcs out l ined in
thesc rcgulat ions,  manuals,  handbooks,  guidancc documents,  and
journals  are incorporated in to the G-R sampl ing procedures to assure
rhat ;  ( l )  ground-water  samples arc propcr ly  co l lcctcd,  (2)
ground-water  samples are ident i f ied,  prcserved,  and t ranspor ted in  a
m a n D e r  s u c h  t h a t  t h e y  a r e  r c p r c s c n t a t i v e  o f  f i e l d  c o n d i t i o n s ,  a n d  ( 3 )
c h e m i c a l  a n a l y s i s  o f  s a m p l e s  a r e  a c c u r a r e  a n d  r e p r o d u c i b l e .

ge l l l e r  -  r yan  i nc . (415)783-75007I: o e n e ' e l  r n d  c n " " o n m e n l a l  c o n l r a c l o r u
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Apr i l  20 ,  1990

G u i d a n c e  a n d  R c f c r e n c e  D o c u m e n t s  U s e d  t o  C o l l e c t  G r o u n d w a t c r  S a m o l e s

T h c s e  d o c u m e n t s  a r c  u s c d  t o  v c r i f y  C - R  s a m p l i n g
w i t h  c u r r c n t  r e g u l a t o r y  g u i d a n c e .  I f  s i t e  s p e c i f i c
rcqui red,  those p lans wi l l  be develooed f rom
reccivcd appl icable documents.

o r o c c o u r c s  a n o  a r e  c o n s r s t e n t
w o r k  a n d  s a m p l i n g  p l a n s  a r e

t h e s e  d o c u m e n t s ,  a n d  n c w l y

u.s.E.P.A. - 330/9-51-002

u.s.E.P.A. -  530/SW6l I

u.s.E.P.A. - 600/ 4-79-020

u.s.E.P.A. - 600/ 4-82-029

us.E.P.A. - 600/4-82-0s7

US.E.P.A. - SW-846#. 3rd Edition

40 CFR I36.3c.Tablc II
(Code of Fcdcral Rcgulations)

Rcsources Conscrvation and Recover
Act (OSWER 9950. t )

Cal i fornia Rcgional Warer Qual i ty
Control  Board (Ccntral  Val lcy
Rcgion)

Cal i fornia Rcgional Warcr Qual i ty
Control  Board (North Coast,  San
Francisco Bay, and Central  Val ley)

NEIC Manu a l for
Grou nd watcr/Subsu r fa ce I  n vcsr i  ga t ion
at Hazardous Wastc S i tcs

Proccdurcs Manual for Groundwatcr
Monitor ing at  Sol id Wastc Disposal
Faci l i t ies (Au8ust,  1977)

Methods for Chcmical  Analysis of
Water and Wastcs (  1983)

Handbook for Sampl ing and Sample
Prcservat ion of  Water and Wastewatcr
( r 982)

Tcst Methods for Organic Chemical
Analys is  of  Munic ipal  and Industr ia l
Wastcwatcr (July, 1982)

Tcst Methods for Evaluating Solid
Wastc - Physical/Chemical Mcthods

.  (Novcmbcr, .  1986)

Rcquired Containcrs, Prescrvation
Tcchniques,  and .Hold ing Ti rncs

Groundwatcr  Moni tor ing Technical
Enforcemcnt Guidancc Document
(Scptcmbcr, l9E6)

A Compilation of Watcr Quality Goals
(Scptember,  I988) ;  Updatcs (Ocrobcr .
I 9 E 8 )

Rcgional  Board Staf f  Rccommendat ions
for I  n  i t i a l Evaluat ions a n d
Invest igat ion of  Underground Tanks:
Tr i -Regional  Rccommendat ions (J  u ne,
r  988)

tlf"*-"ta
(415) 783-7500
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(conr.)

R c g i o n a l  W a t e r  Q u a l i t y  C o n t r o l
B o a r d  ( C c n t r a l  V a l l e y  R e g i o n )

Statc  of  Cal i forn ia Dcpar tmcnt  of
Heal th Serv iccs

Statc of  Cal i fornia Watcr Rcsources.
Control  Board

Statc of  Cal i fornia Watcr Resourccs
Control  Board

Alamcda County Water District

Anerican Public Health Association

Aualytical Chcmistry (iouriial)

Napa County

Santa Clara Yal ley Watcr Distr ict

Mcmorandum: Disposal,  Trcatmcnt,  and
Rcfusc of  Soi ls Contaminarcd with
Petrolcum Fract ions (Au gust,  1986)

Hazardous Wastc Tcst ing La bora tory
Ccrt i f icar ion Lisr (March, 198 7)

Leaking Undcrground Fucl  Tank (LUFT)
F ic ld  Manua l  (May ,  1988) ,  and  LUFT
Field Manual Rcvis ion (Apri t ,  I989)

Tir lc 23, (Registcr #E5.#33-8- l  ?-85),
Subchaprer l6:  Underground Tank
Rcgulations; Article 3, Scctions 2632
and 2634i Articlc 4, Scctions 2645,
2646, 2647, and 2648; Artictc j,
Scctions 2670, 267t, and 2672
(Octobcr,  1986: including 1986
Amcndmcnts)

Groundwater Proteetion program:
Guidclincs for Groundwatcr and Soil
Invcstigations at Lcaking Undcrground
Fucl Tank Sitcs (November, 1988)

. Standard Methods for the Examination
of Watcr and Wastewatcrs. l6th
Edit ion

Principles of Environmcntal Analysis,
Volumc 55, Pagcs 22t2-2218 (Dccembcr,
1983)

Napa County Undcrground Storage Tank
Program: Guidclines for Sitc
Invcst igat ions; Fcbruary 1989.

Guidel ines for Prcpar ing or Reviewing
Sampi ing Plans for Soi l  and
Ground $'atcr Invcsr igat ion of  Fuel
Contaminat ion Si tes (January,  1989)

t415) 783.7500
- ,  !E

L  g e l  e r  -  r y a n  i n c .  1 4 1 5 ) 7 8 3 . 7 :
v f  E  . . - . . . . r  , - l  - - .
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A p r i l  2 0 ,  1 9 9 0

G u i d a n c e  a n d  R e f e r e n c e  D o c u m c n t s  U s c d  t o  C o l l c c t  G r o u n d w a t c r  S a m o l c s( c o n t . )

Santa Clara Val ley Watcr  Dis t r ic t I n v e s t i g a t i o n  a n d  R e m e d i a t i o n  a t  F u e l
Leak s i tes:  Gu ide l ines for
Invcst igat ion and Technical  Rcpor t
Prcparat ion (March 1989)

Rcviscd Wcl l  Standards for  Santa
C l a r a  C o u n t y  ( J u l y  1 8 ,  1 9 8 9 )
Groundwatcr  Moni tor ing & Sample
Bias;  API  Publ icat ion 4367,
Envi ronmenta l  Af  f  a i rs  DeDartmcnt .
J  u n e  1 9 8 3

A Guidc to thc Asscssmcnt  and
Rcmediat ion of  Undcrground Petro leum
Rclcascs;  API  Publ icat ion 1628,
Fcbruary 1989

American Pctroleum Inst i tute Li tcraturc Summary: Hydrocarbon
Attenuat ionsSolubi l i t ies and

Sitc Spccific (as ncedcd)

Mcchanisms, API Publication 4414,
August 1985

Gcncral and spccific rcgulatory
documents as requircd.

Santa Clara Val ley Watcr  Dis t r ic t

Amer ican Pctro lcum Inst i tu te

Amcrican Pctrolcum I  nst i tu tc

-ff:*-'o
Gl s) 783.7500

P a g e  9
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a
Because ground-water  samplcs co ccted by G_R are anal l ,zcd ao thepar ts .  per  b i l l ion (ppb)  range for  many compounds,  cxt rcmc care is
e x c r c i s e d  t o  p r c v e n t  c o n t a m i n a t i o n  o f  s a m p l e s .  W h e n  v o l a t i l e  o r
s e m i - v o l a t i l e  o r g a n i c  c o m p o u n d s  z r e  i n c l u d c d  f o r  a n a l y s i s ,  G - i
. ^ 1 T ? l i n e  c r c w  m c m b e r s  w i l l  a d h e r e  r o  t h e  f o l l o w i n g  p r e c a u t i o n s  i n  t h e
I  r e t o

l .  A c lean pai r  o f  new, d isposablc  g loves are worn for  cach wel l
be ing sampled.

2.  When possib le,  samplcs arc co l lectcd f rorn known or  suspcctcd
wel ls  that  arc lcast  contaminatcd ( i -c .  background)  fo i lowed
by wcl ls  in  incrcasing ordcr  of  contaminat ion.

3.  Ambient  condi t ions arc cont inual ly  moni torcd to mainta in
samplc in tegr i ry .

Whcn known or  potcnt ia l  organic  compounds arc bc ing samplcd for ,  thc
fo l lowing addi r ional  precaut ions are takcn:

l .  A l l  samplc bot t lcs and equipmcnt  arc kept  away f rom fuc ls  and
solvcnts. Whcn possiblc, gasoline (uscd 6 generators) i;
storcd away from bailers, samplc bottlcs, purging pu-pi, etc.

2, Bailcrs arc madc of Tsflon or Stainlcss Srcel. Othcr
matcrials such as plastic may contaminatc samplcs *i;;
phthalatc cstcrs which intcrferc with many Gas Chromatography
(GC) analyscs.

3. Volatile organic ground-watcr samplcs are co cctcd so that
air passagc through thc. samplc docs not occur or is miqimal
(to prevent volatilcs- from being stripped from thc ,"-pt.r),
samplc bottlcs arc fi cd by slowly running thc samplc down
thc sidc of thc bottlc until thcrc is a positivi convcx
mcniscus ovcr thc ncck of thc bottls; thc Tcflon side of thc
septum ( in  cap)  is  posi t ioncd against  thc mcniscus,  and thc
cap scrcwcd on tightly; thc samplc is invcrrcd and thc botfle
l ight ly  rappcd.  Thc absencc of  an a i r  bubblc  ind icatcs a
succcssful seal; if a bubblc is cvidcnt, thc cap is rcmovcd,
morc samplc is  addcd,  and thc bot t le  is  rcscalcd.

4.  Extra Tcf lon seals  arc brought  in to ths f ie ld  in  casc scals
.  arc d i f f icu l t  to  handlc  aDd/or  arc droppcd.  Dropped seals  arc

considcrcd contaminated and are not  used.  lvhen replac ing
seals  or  i f  seals  become f l ipped,  carc is  raxcn !o assurc that
the Tef lon scal  faces down.

Sample anal l 's is  methods,  conra iners,  preservar ives and hold ing r imes
a r e  s h o w n  o n  T a b l e  l .

A p r i l  2 0 ,  1 9 9 0
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L a b o r a t o r y  a n d  f i c l  d
i n c l u d i n g  Q C  s a  m p l c s
a pro jcct  s i  tc .  eC
f  o l l o w i n g :

h a n d l i n g  p r o c c d u r e s  o f  s a m p l e s  a r e  m o n i t o r e d  b v
f o r  a n a l y s i s  w i t h  c v e r y  s u b m i t t c d  s a m p l e  l o t  f r o m

s a m p l e s  m a y  i n c l u d c  a n y  c o m b i n a t i o n  o f  t h c

A p r i l  ? 0 ,  1 9 9 0

random rcv icws of
thc f ic ld  sampl ing

of  QC data is
Di f  f  ercnce (RpD).

wi th in an acceptable

Tr io Blank:  Usccl  for  purgcable organic  compounds only ;  eCs a m p l c s  a r c  c o l l c c t e d  i n  4 0  m i l l i l i t c r  ( m l )  s a m p l e  v i a l s
f i l led in  the analyr ica l  laboratory wi th organic- f rcc warcr .
Tr ip  b lanks arc scnt  to  the pro jcct  s i te ,  ana r ravc l  wi th
pro jcct  s i tc  samplcs.  Tr ip  b lanks arc noi  opcncd,  and arc
rcturned f rom a pro jscr  s i re  wi th thc pro jcct  s i rc  samples for
a n a l y s i s .

F ic ld  Blank:  Prcparcd in  thc f ic ld  us ing organic- f rec
watcr .  Thcsc QC samples accompany pro jcct  s i lc  samplcs to thc
laboratory and are analyzcd for  speci f ic  chcmical  parametcrs
uniquc to thc pro jcct  s i tc  whcrc they wcrc prcparcd.

Duol icates:  Dupl icatcd samplcs arc co l lcctcd "sccond
samplcs' from a sclcctcd wcll and project sitc. Thcy arc
collcctcd as cither split samplcs or sccond-run samples
col lccted f rom thc samc wel l .

c.

D. Eou.ioment Blank: pcriodic eC samplc collected from field
cquipmcnt rinsatc to vcrify dccontamination proccdurcs.

Thc numbcr and types of QC samplcs arc dctcrmincd as follows:

A. Up to 2 wclls - Trip Btank Only

B. 2 to 5 Wel is -  I  Field Blank and t  Tr ip Blank

C. 5 to l0 Wclls - I Ficld blank, I Trip Blank, and I Duplicate

D. Morc than l0 Wel ls -  I  Field Blank, I  Tr ip Blank, and I
Dupl icatc pcr cach 12 wcl ls

E. If. sampling cxtcnds bcyond onc day, quality control samples
wi l l  bc col lccted for cach dav.

Addi t ional  QC is  pcr formed rhrough ongoing and
dupl . icatc  samplcs to cvaluate thc prec is ion of
proccdures and analy t ica l  laboratory.  prec is ion
accompl ished by calcu lat ing thc Relat ive perccnt
The RPD is  evaluated to assess whethcr  va lues arc
range ( typ ica l ly  t  20% of  dupl icare samplc) .

Page I  I
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S A I U P L E  C O L L E C T I O N

Apr i l  ?0 ,  1990

T h i s  s e c t i o n  d e s c r i b e s  t h e  r o u t i n c  p r o c c d u r e s  f o  o w e d  b y  G - R  w h i l c
col lcc l ing ground-water  samplcs for  chcmical  analys is .  These
p r o c e d u r e s  i n c l u d c  d e c o n t a m i n a t i o n ,  w a t e r - l c v e l  m c a s u r e m e n t s ,  w e l l
purg ing,  phys. icat  parameler  mcasurcmcnts,  sample col lcct ion,  sample
prcscrvatron,  samplc handl ing,  and samplc documenrat ion.  Cr i t ica l
sampl ing objcct ivcs for  G-R are to:

l .  C o l l e c t  g r o u n d - w a t c r  s a m p l e s  t h a t
representat ive of  thc samplcd matr ix  and,

2.  Mainta in sample in tegr i ty  f rom thc t imc of  samDle
col lccr ion to rccc ipt  by the analyr ica l
laboratory.

Samplc analyscs mcthods,  conta incrs,  prescrvat ion,  and hold ing t imes
arc prescnlcd in  Tablc  l .

Dccontaminat ion Procedurcs

AI I  physica l  paramctcr  mcasur ing and sampl ing cquipment  arc
dccontaminated pr ior  to  samplc co l rcct ion us ing Alconox or  cquiva lcnt
dctcrgcnt followed by steam cleaning with dcionized watcr. Any
sampling cquipmcnt surfaccs or parts that might absorb specific
contaminants, such as plastic pump valvcs, impcllcrs, 

"t"., 
are

c leancd in  thc samc manncr .

Samplc bottles, bottle caps! and scpta used for sampl.ing volatilc
orgaaics arc thoroughly clcaned and prcparcd in thc laboratory.
samplc bottlcs, bottlc caps, and scpta zfc protected from all
potcntial chcmical contact bcforc acrual usagc at a samplc location.

Dur ing f ie ld  sampl ing,  equipment  p laccd in  a wel l  arc  dccontaminated
bcfore purg ing or  sampl ing thc ncxt  wel l .  Thc cquipment  arc
dccontaminated by c lcaning wi th Alconox or  cquiva lent  dctcrgcnr
fo l lowed by steam c lcaning wi th deionized watcr .

Watcr-Level  Measurements

Pr ior  to  purg ing and sampl ing a wel l ,  the s tar ic- r , r 'a tcr  lcvels  are
measured in  a l l  wel ls  at  a  pro jcct  s i tc  us ing an c lcct r ic  soundcr
zndlor  ca l ibratcd por table o i l - r * 'a ter  in ter face probc (F igure 4) .  Borh
stat ic  water- ievel  and separate-phasc product  th ickness are measured
to the nearest  10.01 foot .  The presence of  separate-phasc product  is
c o n f i r m e d  u s i n g  a  c l e a n ,  a c r y l i c  o r  p o l y v i n y l c h l o r i d e  ( p V C )  b a i l e r .
measurcd to the nearcst  10.01 foot  wi th  a decimal  scale taoe.

"1t'-r*..tttt (415) 783.7500
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W a  t c r - L e v  e l  M e  a s u r c m e n t s( c o n t i n u c d )

A p r i J  2 0 .  1 9 9 0

The monof i lament  l ine uscd to lowcr  the bai ler  is  replaced bctwccn
w e l l s  w i r h  n e w  l i n e  t o  p r e c l u d e  t h e  p o s s i b i l i t y  o l
cross-con !a mina t ion.  F ie ld observat ions (c .g.  wel l  in tcgr i ty ,  i roduct
color ,  turb id i ty ,  water  co lor ,  odors,  erc. )  are nored on the G_R Wel l
Sampl ing Fie ld Data Sheet  shown in  F igure 4.  Bcfore and af ter  each
use!  thc e lcct r ic  sounder,  in ter facc probc and bai ler  are
dccontaminated by washing wi th Alconox or  equiva lent  detcrgent
fo l lowcd by r ins ing wirh dc ionizcd warer  to  prevcnt
cross-con ta mina t  ion.

As mcnt ioncd prcv iously ,  watcr- rcvc ls  arc mcasurcd in  we s wi th known
or suspcctcd lowcst  d issolvcd chcmical  concentrat ions to thc h ighest
d issol  vcd conccntra t ions.

Wcll  Pureine

Bcforc sampl ing occurs,  wcl l  casing storage watcr and inrcrst i t ia l
watcr in thc arr i f ic ia l  sand pack wi l l  bc purged using ( l )  a posi t ivc

,  displaccment bladder pump constructcd of  in l r t ,  non-roct i ing, Tef lon
and ,  stainlcss stccl ,  (2) a pncuma r ic-air l i f t  pumping .yr t . r i ,  (3) ^
ccntr i f igal  pumping systcm, or (4) a Tef lon or Stainless srecl  bai ler
(Figurc 5). Mcthods of purging will bc asscsscd bascd on wcll sizc,
locat ion, acccssibi l i ty,  and known chcmical  condit . ions. Indiv idsal
wcll purgc volumcs arc calculatcd from borcholc volumcs which takc
into account thc sand packcd intcrvat in thc wcll annular spacc. As a
gcneral  rule,  a minimum of 3 and a maximum of l0 borchore volumes wi l l
bc purgcd. lVclls which dcwater or dcmonstrate slow rcchargc pcriods
(i.e. low-yicld wclls) during purging activirics may bc samfled after
fcwer purging cycles. If a low-yield (low recovcry) well is to be
samplcd, sampling will not takc place until at lcast g0 percent of thc
previously mcasurcd watcr column has bccn rcplaccd by iccharge, or as
per local rcguircments. physical paramctcr mcasurcments (tcmpcraturc,
pH, and speci f ic conductancc) arc c loscly mon. i tored throughout the
wcll purging proccss and arc used by thc G-R sampling crcw as
indicators for asscssing suff ic icnt puiging. purging is-  cont inucd
until all thrcc physical paramclcrs hivc stabilizcd. Spccific
conductancc (conduct iv i ty)  mctcrs arc rcad to thc ,r""rcsi  +10
umhos/cm, and arc cal ibratcd dai ly.  pH mctcrs are read to thc ncaist
+0,1 pH uni ts and arc cal ibratcd dai ly.  Tcmpcraturc is rcad to thc
ncarcst 0.1 dcgrec F. Cal ibrat ion of  physical  parameter mctcrs wi l l
fo l low manufacturcrs speci f icat ions. Moni lor ing wcl ls wi l l  bc purgcd
according to the protocol  presentcd in Figure 5.  Col lected f ic ld O-ata
during purging act iv i t ies wi l l  be enrcred oD the G-R Wel l  Sampl ing
Ficld Data Sheet shown in Figurc 4.  Copics of  the G-R f ie ld bata'
Shccts wi l l  be reviewed by thc G-R Sampl ing Manager for accuracy and
com Dlcteness.

P a g e  l 3
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Sa  m o  l c  Con  ta  i nc r  La  be  l s

A p r i l  2 0 ,  1 9 9 0
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E a c h  s a m p l e  c o n t a i n e r  w i l l  b e  l a b c l c d  b y  a n  a d h e s i v e  l a b e l ,  n o r e d  i n
p c r m a n c n t  i n k  i m m e d i a t e l y  a f r e r  t h c  s a m p l e  i s  c o l l e c r e d .  L a b e l
i n f o r m a r i o n  w i l l  i n c l u d c :

Samplc point  dcs ignar ion ( i .c .  wcl l  numbcr or  codc)

Samplcr 's  idcnt i  f i  ca t  ion

Project  nu mber

Datc and t imc of  co l lect ion

Typc of  prcservat ion uscd

Wel l  Sa mol  in  q Data Forms

In thc f ic ld ,  thc G-R sampl ing crew wi l l  rccord thc fo l lowing
informat ion on thc Wel l  Sampl ing Data Shcct  for  each sample col lccted:

Projcct numbcr

Client

Location

Sourcc (i.c. well number)

Timc and datc

Wel l  acccssibi l i ty and integr i  ty

Pert incnt wel l  data (c.g.  dcpth, product th ickness, sEt ic
water- lcvcl ,  pH, spcci f ic conductancc, tcmperaturc)

Calculatcd and actual  purgc volumcs

r v a  n  ' n  c . (415) 783-75007l'*- o e n e r a l  a n d  e n v i r o n m e n l a l  c o n i r a c l o r s
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C h a i n - o l - - C u s t o d v

A Ch a i  n-of -Cusrod y rccord (F igurc 6)  shal l  be completed and accompany
e v e r y  s a m p l e  a n d  e v e r y  s h i p m c n t  o f  s a m p l e s  t o  t h c  a n a l y t i c a l
laboratory in  order  to  cstabl ish thc documenrat ion nccessary lo  t racc
sample possession f rom r ime of  co l lect ions.  The rccord wi l l  conta in
t h c  f  o l l o w i n g  i n f o r m a  t  i o n :

-  Samplc or  s tat ion numbcr or  samplc idcnt i f icat ion ( lD)

-  S ignature of  co l lector ,  samplcr ,  or  recordcr

-  D a t c  a n d  t i m c  o f  c o l l c c t i o n

-  Place of  co l lcct  ion

-  Samplc rype

-  Signaturcs of  pcrsons involvcd in  chain of  posscssion

-  Inc lus ivc datcs of  possession

Samplcs shal l  a lwavs be accompanied by a Cha in-of-Custod y rccord. Whcn
transfcrr ing thc samplcs, thc indiv idual  rel inquishing and receiving thc
sjrmples will sign, datc, and notc thc timc on the Chain-of-Custod y record.
G-R wi l l  bc rcsponsiblc for not i fy ing thc laboratory coordioaror when and
how many samples will bc sent to thc laboratory for analysis, and what
typcs of analyscs shall bc pcrformed.

r\_tta ,,,
, I  9e l l le t  -  rya n inc.  r4r5)  783.7soo

Jt 
- 

".."-E:;-;*
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5997 PAFKSIDE DRIVE PLEASANTON, CALIFORNI,'\ 94588

PERMIT APPLICATION

APPLICANT TO COI\,,tPLETE OFFICE

PERM IT NUI\,,1BER 93645
LOCATION NUMBER

PEFMIT CONDITIONS

Circled Permit Requlrements Apply

TYPE OF PROJECT
Well Construction

Cathodic Proteclion
- 

Water Supply
iionitoring

PROPOSED WATER SUPPLY WELL USE
Domestic Industrial Other

aMunrcrpa - trtgatron

DRILLING METHOD:

-7-

a

a

ZONE 7 WATER AGENCY

Geotechnical Investi gation
General
Conlamination

Well Destruction

votcE (510) 484-2600
FAX (510) 462-3914

GENEHAL
1. A permit application should be submined so as to ardvs at the

.Ut Zone 7 oflice live days prior to proposed starling dat€.
2. Submit to Zone 7 wilhin 60 days atter completion of permitted

work th€ original Depanment of Water Bssources Water Well
Drillers Report or equivalent for well Projects, or drilling logs
and location sketch for geotechnical projects.

3. Permit is void il project not begun within 90 days ol appJoval
date.

WATEF WELLS, INCLUDING PIEZOMETERS
1, i,4inimum surlace seal thickness is two inches ol cemdht orout

placed by tremie.
2. l\.4inimum seal depth is 50 feet for municipal and industrial wells

or 20 feel for domeslic and irrigation wells unless a lesser
depth is specially approved. Minimum s€al deplh for
monitoring wells is lhe maximum d8pth practic€ble or 20 feet.

GEoTECHNICAL. Bacldill bore hole with compasted cLrtlings or
heavy benlonita and upper two feet wilh compacted material. ln
areas of known or suspected contamination, tremied cement grout
shall be used in plac€ of compacled cuttings.
CATHODIC. Fill hole above anode zone with concrete olaced bv
tremie.
WELL DESTRUCTION. See attached.

City

APPLTcAIT
Name (>r

Mud Rotary
Cabls

Air Rotary
Other

oDRTLLER'S LTCENSE NO.

WELL PROJECTS
Orill Hole Diameter
Casing Diameter
Sudace Seal oepth

a

D.

j: i".(r)td(,)
J, in.( i)r i , ,(r l
l- t g)r'ii)

Maximum
Depth
Number

GEOTECHNICAL PROJECTS
Numbsr of Borings Maximum
Hole Diameter in. Depth tt.

ESTIMATED STARTING DATE

aESTTMATED COMPLETTON DATE

I hereby agree to comply with ajl requiroments of this permit and Alameda
County Ordinance No. 73-68.

APPLICAN'I-S

.SIGNATURE

aug"r i-{oUr,J 6{r,a c.

* 
nn) ' ' '( ')

Approved Date l8  Nov 93
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SM SILTY SANDS WITH OII
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CLAYEY SANDS WITH O8
IVITHOTII GRAVEL
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E!E
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Eic
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t
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SILTS AND CLAYS

uoutD LtutT 5096 0R LSSS

ML INOHGANIC SILTS AND VERY FINE SANDS, ROCK
FLOUR SILTS WITH SANOS ANO ORAVELS

4 INoRGANIC I;LAYS OF IOA' TO MEDIUM pLASTtCtTy
CLAYS WTTH S ANDS ANO GFAVELS, LEAN CLAY6

ORGANIC SILT' C{I CLAYS
oF Ld PL lilerrY

SILTS AND CLAYS

UOUID UMrI GFEATER THAN 5OX

MH INORGANIC 6ILTS, MICACEOT,,S OR DIATOMACTOUS,
NNE SANDY OR 6II-TYSOILS, ELASNC SU.TS

u/nINORGANIC CIAYS OF HIGH PIASTICMY,
FAT CLAYS

aiU ONGANIC SILTS OR CLAYS
OF MEDIUM TO HIOH PJ,.ASTICTTY

HIGHLY ORGANIC SOILS F I
PEAT AND OTHEN
HJGHLY ORGANICSOILS

GS

LL

PI

2.5 YR 6/2

- L,iquid Liftn {%)
- Pirstic tndex ( )
- VolaUlG VBpo.s in pp.n
. Patticle Size Analysis
. Soil Color acaordinp io

Munselt Soit C,otor Charr3 {1975 Edilon)
. GSA Fock Color ChBrl

z
E
tr
)4.

I

- l'lo Soll Samplo Fccovorad

-'Undislur'ood' Sample

- Eulk or Classificaton Stample
- Fitsl Encounl6r6d Ground Waler L€v€
- Ficlometric Gaound Waler Level

- Sample drive hammer weioht. l40 pounds
lxi l .np 30 inches. Blowo 166uys616 6;1r.
Eampler 1 toot 6re indicsled on lhe togs

Pehcualion

Unilied Soil Classification - ASTM D A48B-es
and Key to Test Data



GeoStrategies, Inc, Log of Boring AS-3

PROJECT: ARC0 Station 5387 L0CATIoN: 20200 Hesperian alvd, Hayvard, Ca.
65I PBOJECT N0. : 7926.12 SURFACE ELEVATION: 38.92fT. MSL

OAIE ST ARfEDi t2/6/93 ilL (ft. bgs); t/.5 OAIE:. t2/6/93 Il$Ei 09:45

OATE FINISHED: 12/6/93 ill (ft. bgs): l5 DAIE:. 12/6/93 TIME:

ORI-LING METHOO: 6 in. Hollov Sten Auger TOIAL OEPTH: 39.5 Feet
oRi:LING COMPANY: Bayland / 6reen Driling GEOLOGIST: T,r'

I

F
IL

a-
o

(D
=-z,
uJ

=

z,
uJ

:

(9
o
(-)
-

(l)

a

o

GEOLOGIC OESCR1PTION

}IELL OIAGRAM

tu-

tF -

fu-

25-

0

NM

0

0

t.4

NM

0

l4

12

J i

4 4

AS-3-6.5

AS-3-21.5

3-26.5

AS-3-31.5

AS-3-39.5

I

I

4

I

T

I

7l'/l

h

, P V
ML

CLAYEY SILT (ML) - very dark broxn (10YR 2/2),
Bedium slitf, damp, 609 silt, 401 clay, lori plasticity.

Color change to dark yellorish brorn (10YR 3/8),
becoming hard at 5 ft

a d

\ {

s

9l
EI
; l

}T
_t_

l !

t1
I

.L

t
I
I
\
i

B:
E

T

:

-iL

SILTY CLAY (CL) - greenish gray {sBG 5/l) Nith
lisht mottl ing yellowish brorn (l0YR 5/6), stl i f, roist,
80* clay, 20I sllt.

! colo, 
"h"ng" 

to oliye gray (5Y 4/2), increase sand
to 25X at tS ft.

SM
SILTY SAND (SM) - brown {10YR 4/3), medium
dense, saturated, 80x sand, 25X silt, 15f clay, lor,r
plasticity.

Color change lo dark gray (5Y 4/l)  at 25 ft ,

Gl,l
GRAVEL I{ITH SANO AND SIIT (6I) - ye|Ioyish
brorn (10YR 5/6), dense, sat{rated,80X gravel,
301 fine- to coerse-grained sand, l0x flnes.

CL
SANoY CIAY (CL) - yellorish brorn (loYR 5/6),
hard, moist, 60X clay, 40X fine-grained sand.4

t_
.

CLAYEY SAND (SC) - dark grayish brolrn (loYR
4/2), mediuflr dense, saturated.

BOTTOM OF BORING AT 39.5 FEET. 1216,/S3

(x = converted to equivalent standard penetration
bloHs,/lt.)

NM = Not Measured

6747 Sierra Court ,  Sui te  G,oubl in ,  CA 95488 JOB NUMAER: 7926.12 Page I ot I



GeoStrategies, Inc. Log of Boring AS-4

PRoJECT: ARCO Station 5387 LoCATI0N: 2O2OO Hesperian Blvd, HayHard, Ca.
GSI PROJECT NO.: 7926.12 SURFACE ELEVATION: 38.5OII- MSL
OAIE ST ARIEO: t2/7/93 fiL (ft. bgs): t7.5 DAIE:- 12/7/91 TIME:

OATE FINISHED: /2,2/93 liL {fi. bgs): te DAIE: 12/7/91 TIME:

oRIIIING METH00: 6 n. Hollot( Sten Augel TOTAL OEPTH: 35.5 Feet
oRILLING CoMPANY: Bayland / Green tuiling GEOLOGIST: Tl/

I
F

F

-
o
dl

u.l
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z,
uJ

=

F
z,
t!

-

o

I

E

6EOLOGIC DESCRIPIION

I'IELL OIA6HAM

t0-

tK-

20-

25-

30-

a0.

nr-

0

14

25

as-4-11.5

AS-4-34.€

I

I

PV
ML

CLAYEY SILT (ML) - very dark brown (nYA 2121,
nediun stiff, damp, 60X silt, 4otr clay, lol.l plasticity.

\ t

I
! l
Nl

tl
EI
5l
}T
?

NN
NN
NN

NN
it_tt

E

e
€

J

-

T
I

L

CL
SILTY CLAY (CL) - dark greenish gray (sGY 4/l),
stiff, moist, 80f clay ,20X sill, mediun plasticity.

SM
SILTY SANo (SM) - brolrn {7.5YR 5/4), medlum
dense, saturated, 85: sand, 35f silt.

Increasing coarse-grained sand and fine gravel at
28 feet.

ML
SANDY SILT (ML) - broxn (loYR 4/3), very stift,
very moisl , 80f sill, 40: fine-grained sand.

BOTTOM OF BORING AT 35 FEEI. '12/7 /93

{x = converted to equivalenl standard penetration
blows/ft.)

6747 Sierra Court ,  Sui te  G,  Dubl in ,  CA S5466 JoB NUMBER: Z9?6. /2 Page I of I



GeoStrategies, Inc. Log of Boring AS-5

PRoJECT: ARC2 Station 5387 LoCATIoN: 20200 Hespetian Blvd, Hayward, CA,
GSI PROJECT NO.: 7926.12 SURFACE ELEVATION: J8.761t. MSL
OAIESTARIEDi 9/7/93 ilL (ft. bgs): t7 DAIE: 12/7/93 TIME:

OATE FINISHED: 9,/Z/93 IL (ft. bqs); 17 EA'IE: 12,/7/93 TIME:

oRILLING METHoD: I in. Hollow Sten Auaer TOTAL OEPTH: 36.5 FeeT
oRILLING CoMPANY: Exploration 9eosetvices GEOLOGIST: F'C

-
r +
[! ;i o

F
LL

-
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z
tll

=
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GEOTOGIC OESCRIPIION

TIELL OIA6RAM
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NM

NM

NM

NM

NM

NM

NM

NM

NM

NM

NM

NM

AS-5-6.5

as-5-r1.5

AS-5-16.5

AS-5-21.5

AS-5-26.5

AS-5-31.5

AS-5-36.5

f

f
T.
f

f

f

f

f

PAVEMENT SECTI0N - e" concreie

NN
NN
NN
NN
NN
NN
NN
NN
NN
NN

f.:1 lrlil
t:I=il
fl = Lrl

o 6

e d

* !

l -e
IE
*Er l
t *

t L i

LJ
I
5

_t_

CL
SILTY CLAY (CL) - very dark gray (loYR 3/1)i
nedium stiff. damo. 55X clav. 45f silt. lox Dlasticitv.

ML
CLAYEY SILT (ML) - very dark gray (10YR 3/l),
medlum slitf, damp, 60X silt, 40X clay, lol{ plasticity.

Color change to olive {5Y 4/3) at 7.0 leet.

CL
SILIY CLAY (CL) - dark greenish gray (sBG 4/l),
medi!m stift, very noist, 65x clay, 35x silt, low
plasticity.

Vl s"turut"o dt l7.o feet.

SM
SILTY SANo (SM) - brown (7.5YR 5/4), medium
dense, saturated, BoX fine to medlun-grained sand,
40r silt.

CL
SII-TY CLAY (cL) - dark grayish brolrn (10YR 4/2),
medlum stiff, moist,55X clay,45X silt, lor plastici ly,

BOTTOM OF BORING AT 36.5 FEET, I2l7/93

{x = converied to equiyalent standard penetration
bloyis/ft.)

NM = Not Measured

6747 Sierra Court, Suite c, Dublin, CA S5468 JoB NUMBER: 2926. /2 Page I ot I
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Log of Boring A5-6

PRoJECT: ARCO Station 5387 LoCATIoN: 20200 Hespe an Blvd, Haywad, CA.
GSTPRoJECT NO. : 7926.12 SURFACE ELEVATION: 38.38ft. MSL

DATE STARTED: OI/24/84 IL {ft. bgs): l5 DAIE:0|/24/94 TIME:

DATEFINISHEO: OI/24/94 l'{L {ft. bgs): t5 OAIE:, Ot/24/94 TIME:

ORLLING METHoo: I in. HoIoH Sten Auaer TOTAL OEPTH: 34.5 Feet
0RILLING C0MPANY: Exploration 6eoservices GEOTOGIST: AS

I

F
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6
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z,
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-
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GEOLOGIC OESCRIPTION

WELL OIA6RAM
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a0-

0
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0

0

0

NM

NM

NM

NM

NM

NM

AS-6-4.5

AS-6-10

AS-6-14

as-6-20

AS-6-25

as-6-34

I

I

BOT EXISTIN6 }IELL BOX.

\ i

: i
\ l

.l
:l
I1
r -lL' I  

f

_t

G

*
6

€

t d

T I
J
t
I

F

h d

s

SP
SAND (SP) - gray (5Y 5/1), medium dense, very

- moist. l00X fine- to mediun-qrained sand: backlill

Itlvv,
ML

CLAYEY SILT HITH SANo {ML) - dark greenish gray
(56 4/l), stiff, moist, 701 fines,30f t ine-grained

sand, loi{ plasticity.

SILTY CLAY (CL) - dark greenish gray (sBG 4/l),
stiff, damp, 85x tines, 15X fine-grained sand, nedium
plastlcity.

T

I

t
T,

t
T

SM
SILTY SANo (SM) - dark greenish gray (5G 4/1),
nedium dense, saturated, 801 fine- to
medium-grained sand, 401 fines.

: :
..:

ML
SANDY SILT tML) - l ight olive brov{n (2.5Y S/8},

\ sti l f, moist,701 fines,30X fine-grained sand, lotl f

SILTY SAN0 (SM) - yello|l ish bro|,/n (10YR 5/6)
nottled olive (5Y 5/8), dense, saturaled, 709

SAN0 {SP) - dark yellorish brown (10YR 4/8),
dense, saturated, 95f f ine-grained sand, 5f f ines,

SM

SM
SILTY SANo (SM) - fignt olive brown 12.5\ 5/41,
dense, saturaled, T0X tine-grained sand, 30X fines.

0ecreasing sand at 33 feet.
a l

SANoY CIAY (CL) - olive brown (2.5Y 4/4), very
sllff, damp to moisl, 70X fines, 30X sand, low
plasticity.

BOTTOM OF BORING AT 34,5 FEET.

wa/93
{x = converted to equivalent standard penetration
blows/ft.)

NM = Not Measured

6747 Sierra Court ,  Sui te  G,  Dubt in ,  CA S5468 JOB NUMBER: 2926, /2 Page I of I



GeoStrategies, Inc. Log of Boring AS-7

PRoJECT: ARCO Station 5387 LoCATIoN: 2O20O Hespetian Blvd, Hayvard, CA.
GSI PRoJECT N0. : 7926.12 SURFACE ELEVATION: 39.79ft. MSL
OATE SI ARTEO: 12/6/93 tlL {ft. bgs): 19 DAIE:, 12/6/93 TIME:

OATE FINISHEO: /2,/6/93 tll {ft. bgs): 19 DATE; P/O/gi TIME:

DRILLING METHoo: I /h. Hollot4 Sten Auoer T0TAL DEPTH: 36.5 Feet

DRI-LING COMPANY: Bayland / Green Drilling GEOLOGIST: FDC

-

F

=
-o

tr
co==z
ul

E

z
TJJ

-
(/)

(9
o
(-)
-

(9

GEOLOCIC OESCRIPTION
}.IELL OIAGRAM
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t0_
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25_
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6.S
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0
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0

20

I

35

6

as-7-1r.5

as-7-16.5

AS-7-21.5

T-26.5

as-7-3r.5

AS-7-38,5

I

I

T

T

T

I

T

\ PAVEMENT SECTION - 3" asohalt.
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NN
NN
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NN
Ef EJ

tr.Hl
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\ I
€
ie l( l

EI
: l
; l

}T
I J,

F

SILTY CLAY (CL) - very dark bro*n (loYR 2/2),
very stiff, damp, 80X clay, 40X silt, lo|r plasticity.

ML
CLAYEY SILT (ML) - dark greenlsh gray (56Y 4/1),
stiff, damp, 55X sllt , 45X clay, low plasticity.

ML
CTAYEY SILT I{ITH SANo (ML} - olive gray (5Y
4/2), nedium stiff, moiet,50X silt, 30X clay, 201
tine-grained sand, loli plasticity,

SM
SILTY SANo {SM) - dark yellowish blown {10YR
4/6), medlum dense, sdturaled, 60f tine-grained
sand. 40X silt.

GM
SILTY GRAVEL I'IITH SANO (GM) _ daTK yello,ish
brofln (l0YR 4/4), dense, salurated, 50x tlne
gravel, 20X medlun- lo coarse-gtained 9and, 15f
fine-grained sand, 15t silt.

SM
SILTY SAN0 (SM) - dark yellowish brown (loYR
4/3), dense, saturated, 40l f ine-grained $and, 309
silt, 20X coarse-grained sand, 101 fine gravel.

CL
SILTY CLAY WITH SANO ICL'  -  OI iVE DTOXN {2.5Y
4/4) ,  s t i f f ,  mo is t ,50X c lay ,30X s i l t ,20X
fine-gralned sand.

BOTTOM OF BORING AT 38.5 FEET.

t2/6/93

l{ = converted to equivalent standard penetralion
bloHs/ft.)

6747 Sierra Court, Suite G, Dublin, CA S5468 JOB NUMBEF:7926.t2



GeoStrategies, Inc. Log of Boring AS-8

PRoJECT: ARCO Station 5387 IoCATIoN: 20200 Hesperian Blvd, Hay$ad, CA.
GSIPRoJECT N0. . 7926.12 SURFACE ELEVATION: 39.04ft. MSL
OATESIARTED: t2/7/93 l,lL (tt. bgs): 17 EArt E,/7,/93 TIME:

DATE FIN SHED:. 12/7/93 ilL (tt. bgs): 17 EATE: P/7/9i TIME:

DRI.LING METHoD: I in. Holon Sten Augel TOTAL DEPTH: 40.5 Feet
DRI-LING CoMPANY: Eayland / Green tui ins GEOLOGIST: F'C

r
o
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!!

-

Cd

I
CD=
z
UJ

z,

-

o

-

a

=
o

GEOLOGIC OESCSIPTION

T{ELL OIAGRAM

t :

l0_

15_

,0-

,u-

lo-

35_

A A

45

0

0

115

4 l

n

0

1l

25

24

16

as-8-6.5

AS-8-1r.5

AS-8-t0.5

AS-8-2t.5

AS-8-31.5

AS-8-36.t

AS-8-40,!

I lril
ML

SANoY SILT (ML) - black (loYR 2/1), rery stitt,
daflp, 55X silt, 30I tlne sand, 159 clay, lon
plasticity.

c-r i

E ;

i i

sl
JI
r l
IJ' )T

I

E
ss
E *
: i
\ {

L

SILTY CLAY (CL) - dark greenish gray (56Y 4/10),
- very stiff, moist, 50X clay,40X silt, 10U fine-grained
\ sand, lox plasticity. ,/ML

I

I

I

I

SANoY SiLT (ML) - black (loYR 2/l). very stiff,
moist, 50X silt, 301 fine-grained sand, 20f clay, lotl
Plaslicity.

ML
CLAYEY SILT (ML) - black (10YR 2/1), stiff, moist,
50X silt, 45f clay, str fine-grained sand; xith root
holes and roots.

vl

SM
SILTY SAND (SM) - yellorish brown {loYR 3/4) with
olive mottling, loose, saturated, 859 fine- to
medium-grained sand, 151 silt.

Color change to olive (5Y 4/4), nediun dense,
increase silt to 30X.

st{
SANo (Sf,l) - yellolrish broxn (10YR 3/4), medium

_ dense, saturated, SoX nedium- to coarse-grained

SILTY SANO (SM) - yellori3h broxn (10YR 3/4),
- mediurn dense, saturated, SSX fine- to

I SM

SP

T

I
'

SAND (SP) - dark gray (5Y 3/l), medium dense,
\ saturated, g5g medium- to coarse-grained sand, SX t

SAND |IITH GRAVEL (Sl{) - dark gray (5Y 3/1),
- medium dense, saturaled,70X fine- to
-N coarse-oained sand. 25X fine oravel. 5X fines. ,tr

sit

ML

\W/

BOTTOM OF BORING AT 4O.5 I2/7/53

6747 Sierra Court ,  Sui te  G,0ubl in ,  CA 95468 JOB NUMBER: 2926. /2 Page 1 of I



GeoStrategies, Inc. Log of Boring AS-9

PRoJECT: ARCO Station 5387 LoCATIoN: 20200 Hesperian Blvd, Hayward, CA.
GSI PRoJECT N0. : 7926.t2 SURFACE ELEVATI0N: 38.40tt. MSL
DAIE ST AATEO:. t2/6/93 |{L (tt. bgs): l8 OAIE: 12/6/93 TIME;
DATE FINISHEO: /2,/6,/93 tlL (ft. bgs): //5 EAIET 12/6/93 TIME:

DRI-LING ,,f ETH00: I in. Hollow Sten Augel TOTAL OEPTH: 4O.5 FCEI

ORI-LING CoMPANY: Bayland / 6reen tuilling GEOLOGIST: ,9,C
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6EOLO6IC DESCFIPTION
}IELL DIA6RAM

5

10-

t5-

tu-

30-

35-

l l5

5r0

426

4.2

22.e

1S.7

14.2

0

0

l8

7

8

t0
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7

2

l l

AS-9-8.5

AS-9-11.5

as-9-i6.5

AS-9-21.5

AS-e-26.5

AS-9-31.5

AS-S-3e.5

AS-e-38

AS-9-40.t

I

I

I

I

I

T

t
I
t

PAVEMENT SECTI0N - 7" baserock,5" asphalt

S o f

c !€

sl
: l
d l
G l

u
I

I

N
[.i
[i:;
E-j

L=

===

i

=

I

,4
SILTY CLAY (CL) - very dark gray (loYR 3/l);

, '/?1

Z
,

/

' l

i

ML

CLAYEY SILT (ML) - very dark grayish brown {loYR
3/2), very stiff, damp, 50X silt, 40X clay, 109
fine-grained sand, lolr plasticity.

Color change to olive {5Y 4/3) at 7.5 teet.

Color change to dark greenish gray (sBG 4/l) at S
feet.

SAN0Y CLAY (CL) - dark greenish gray (sBG 4/1),
medium stift, moist,50f cby, 30E fine-grained sand,
201 silt, lor plasticity.

Becoming Yery moist at 15 feet.

- t
SM

SILTY SANo (SM) - broFn (7.5 YR 5/4), medium
dense, saturated, 80U sand, 20X silt.

III
t t ?

GM
SILTY GRAVEL WITH SANB (6M) - dark yellorish
brown (loYH 4/4), saturatated.4Sf fine Eravel,40x

SP \ fine- to coarse-grained sand, lsx silt.

SANU (SP) - dark grayish broxn (10YR 4/2), medium
dense, saturated, gSX medium-grained sand,5! silt,

SM
SILTY SAND (SM) - dtsrk g.ayish brown (loYR 4/2),
loose, saturated, 801 sand,201 si l t .

v CL
saNoY CLAY (CL) - dark grayish brown (loYR 4/2),
stiff, molst,80f clay,30X line-grained sand, l0;

\ silt, lor plasticity. .,.

BOTTOM OF BORING AT 40.5 FEET 12l8/S3

6747 Sierra Court ,  Sui te  G,  Dubl in ,  CA 95468 JOB NUMBER: /926, /? Page lo f  I



GeoStraiegies, Inc. Log of Boring AV-4

PRoJECT: ARCO Station 538/ LoCATIoN: 2O20o Hespe an ?lvd, HayNard, Ca.
GSIPROJECT N0. : 7926.12 SURFACE ELEVATION: 38.62f1. I45L
DAIE SI ARI9O: 12/7/93 tlL (ft. bgs): 15 DAIEi 12/ 93 TIME; 09J5

DATE FINISHEO: /2./Z/93 IL (ft. bgs): oATE: TIME:

DRILLING METHoo: 6 /r. Hollow Sten Auger TOTAL OEPTH: /5 FeeI
DRiLLING CoMPANY: Bayland / 6teen Driling GEOL06IST: Tl/

I

cl

F

-
o

uj

=
z.
trJ

=

F
z
Ul

=

(D

3
(J

I

E
(5

GEOLOGIC OESCRIPTION

WELL DIAGRAM

r0

l5

20

-

a0.

, ^ -

0

0

0

30

1l

t8

AV-4-8.5

AV-4- .5

av-4-15.5

l

f

f

.\I.<L

'/l

,2,
/,/,/
/,/,/

PAVFHFNT SFCTION -  6"  c. rhcrple '- :
h d
F E

EJ

I
nl

bns
l 9

F

T

!J

I

SILTY CLAY (CL) - very dark broHn (loYR 2/l),
medium stiff, damp, 701 clay, 301 silt, medium

ML \ Plastlcity. ,/

CLAYEY SILT (ML) - dark yellorish broxn (loYR
4/8), very stitf, danp, 60fr silt, 40X clay, nediun
plasticity.

a l
SILTY CLAY {CL} - greeolsh gray (56Y 5/l), stiff,
moist, 70I clay, 30f silt, trace fine-grained sand.

g Color change to dark greenish gray (sGY 4/1),
\ becoming, very noist, very stiff. ,/-

I

BoTToM 0F BoRING AT 15.5 feet. l2l7/93

(x = converted lo equivalent standard penetration
bloxs/tt.)

6747 Sierra Court ,9u i te  G,  Dubl in ,  CA 95468 JoB NUMBER: Z9?6. t? Page I of I



a

Virgil Chavez Land Surueying
1418 Lassen Street
Vollejo, Californio 9459 I
707.553.2476I

o

o

o

o

o

a

Februa ry  23  |  L994
Pro jec t  No .  110  4 -0  7

Barbara Sieninski
r : a ^  q t  r ^ t  a d  i  a c  T h .

6747  S ie r ra  C t . ,  Su i t e  D
Dub I i n ,  Ca .  94568

Sub jec t :  Mon i to r i ng  WeI l  Su rvey
20200  Hespe r i an  BLvd .
San  Lo renzo /  Ca .

Dear  Ba rba ra :

This is to conf inn that v/e have Droceeded at vour request to
su rvey  the  q round  wa te r  mon i to r i ng  we I l s  f oca ted  a t  €he  above
referenced l -ocat ion. The survev was performed on Februarv 1,
and  Februa ry  22 ,  \ 994 .  My  f i nd ings  a ie  shown  in  the  tab l ;  on
page  2 ,  and  a re  based  on  N .G.V .D .  (Na t i ona f  Geode t i c  Ve r t i ca . I
Datum). The benchrnark used for the survey was a nonurnent disk
s tanped  Hesp .  A  1953 ,  l oca ted  i n  t he  cen te rJ . i ne  i n te rsec t i o r ^
o f  rAn  S t ree t  and  Hesper ian  B1vd .

Measurements for top of  box vrere taken at approxinate north
side of  top of  box. Measurements for top of  casing were
narked with hashes using a black marker on the top of  casinq.

Sincerely yours /

?4/44,;_
V l r g i f  D .  C h a v e z ,  P .  L .  S  - / 6 3 2 3
Virg i l  Chavez Land Sur$€ying

a

No. 63?3
r4. \i-ll'qr\

w



a

a

o

a

o

o

a

o

o

I

Februa ry  23  |  ! 994
Pro jec t  No .  110  4 -0  7
Page 2

Monitor ing Wel l  Survey
20200  Hesper ian  B Ivd .
San  Lo renzo ,  Ca .

Monitor ing Wel- l -  No. Rih

MW- 1
MW- 2
MW- 3

A-4
} I - f

l t - I

A - O

I}- Y

A - 1 0
At(- -L

AR-2
! I V - I

t t v - z

AV-3
AV-4
. | t i -  I

AS-2
A S - 3
AS-4
AS -5

,fl- - o

l lD-  /

A S - 8
AS- 9

E l- evat ion

38 .33 '
J O .  t r 5

37  . 80  '
39 .84 '
38  . 92 '
39  , 93 '
37  . 20  '
38 .70 '
38 .  93 '
38 .  l - 4  '

38  . 42 '
? Q  F , 1  I

38  -  96 ,
38  -  62 '
38 .00 ,
3A  . 2a  '
J A  .  >  Z '

5 6 . 5 U '

34 . ' 76 '
38 .38 '
? o  ? o  t

39 .04 '
38 .40 '

Top of.  Casing
E l  evat ion

J  I  .  Z O '

3?  . 99  ,
36 .80 ,
39 .46 '
38 .41  '
39 .38 '
36 .76 '
38 .19 .
38 .66 '
5 I  . t + 6 '
? ?  a c ,

? ?  n 1 ,

? a  n " .

J  / . 1 - o '

J  I . V a

J  / .  f , _ L '

3 8 .  1 9 '
J  / .  O O '

38 .00 ,
37  . 97  '
39 .04 '
38  . 24  '
5  I  .  J a

@+HS

(M

i,z'"\! u'

($-

t10.6323
E-!e. l:-g:-l- \



gt Sequoia
Analvtical

6Eo Chc'ap..kc Div<
l9OO Batcr Avcn!., Su,rc L
819 Srnlcr  Avlnu€.  Surtc 8

Rcdwood C,r ' , .  CA 9a063 ( .15) 364-9600 FAX {4t5)  364-9)33
Concord.  CA 9.1510 (510) 686-96,00 FAX (Jt0)  6s6-9689
Sa.ramcnro CA 9581a (916) 9 l l -9600 FAX (9t6)  9 l -OIOO

a

a

Gettler Ryan/Geostrategies
6747 Sierra Coun, Ste J
Dublin, CA 94568
Attention: Matt Donohue

Proiect: 5387-93-48, Arco 5387-San Lorenzo

Enclosed are the results from 24 soil samples received at Sequoia Analytical on December 9,1993. The requested
analyses ara listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD
o

a

a

o

a

o

a

a

3L81201

3LAn202

3LBr203

3L&t204

3L64205

3LrAt2O6

3LAeo7

3LBr208

31-&t209

3LAn210

3LA421 1

3Lffi212

3LBt213

3LU214

3L&tz15

3181216

3L64217

3164218

3LAr2 t I

3l_64220

3L64221

Soil, AS€€.5

Soil, AS-3-11 .5

Soil, AS-3-39.5

Soil, AS4-1 1.5

Soil, AS-4-34.5

Soil, AV-4€.5

Soil, AV'4-1 1.5

Soil, AV-4-15.5

Soil, AS-5€.5

Soil, AS-5-1 1.5

Soil, AS-5-16.5

Soil, A5-5€6.5

Soil, AS-7€.5

Soil, AS-7-11.5

Soil, AS-7-16.5

Soil, AS-7-36.5

Soil, AS-9€.5

Soil, AS-9-1 1.5

Soil, AS-916.5

Soil, AS-940.5

Soil, 45-8-6.5

12/6/e3

12/6/s3

12/6/s3

12/7 /93

12/7 /s3

12/7 /93

12/7 /s3

12/7 /e3

12/6/s3

12/6/s3

12/6/s3

1?/6/s3

12/6/e3

12/6/93

12/6/e3

12/6/s3

12/6/93

't2/6/93

12/6/s3

12/6/s3

12/7 /s3

EPA 5030/801 5 mod./8020

EPA 5030/8015 mod./8020

EPA 5030/8015 mod./8020

EPA 5030/80 15 mod./8020

EPA 5030/8015 mod./8020

EPA s030/801s 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./8020

EPA 5030/8015 mod./8020

EPA 5030/801s mod./8020

EPA 5030/801 5 mod. / 8020

EPA 5030/8015 mod./8020

EPA 5030/801s mod./8020

EPA 5O3O/8015 mod./8020

EPA 5030/8015 mod./8020

EPA 5030/801 5 mod./8020

EPA 5030/8015 mod./'8020

EPA 5030/8015 mod./8020

3L64201,GEI <1>



ga

Analytical

a SAMPLE # SAMPLE DESCRIPTION

Sequola 680 Chcsrpcrkc Drrvc
l9OO B.tcs Avcnuc, Suitc L
8t9 Srr ikcr  Av.nuc.  Surrc 8

R.dwood C,ry, CA 9ao63
Concord, CA 9a520
Sacramcnto. CA 9581a

r4151 364.9600 FA"\  14l5 l  364-91i3
(5r0)  686-9600 FAX (5r0)  686.9689
{ 9 r 6 t  9 l r - 9 6 0 0  F A X  { 9 r 6 )  9 2 1 - 0 1 0 c

DATE OF COLLECTION TEST METHOD

3LU222

3L64223

3L64U4

Soil, AS-8-1 1.5

Soil, AS-8-16.5

Soil, AS€40.5

12/7 /e3

12/7 /e3

12/7 /sl

EPA 5030/8015

EPA 5030/8015

EPA 5030/8015

mod./8020

mod./8020

mod./8020o

o

o

a

a

a

o

o

o

SEOUOIAANALYTICAL

Todd Olive
Project Manager

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

Very truly yours,

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

3164201.GET <2>



a

a

g SEQUOIA ANATYTICAL
680 Chesapeake Drive . Redwood City, CA 94063
(415) 364-9600 . FAX (415) 364-9233

6747 Sierra Court, Ste J Sample Matrk: Soil Received: Dec 9, 1993
Dublin, CA 94568 Analysis Method: EPA 5030/8015 mod. /8o2o Amended: Mar 2, 1994
Attention: Matt Donohue First Sample #: 3L64201

a

o

TOTAL PURGEABLE PETROLEUM

Analyle
Reporting Sample

Limit l.D.
mS/kS 3164201

AD-J-b.5

HYDROCARBONS with BTEX

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

3L6/.202 3164203
AS-3-1 1.5 AS-3"39.5

DISTINCTION

Sample Sample
l.D. l.D.

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattem:

1 . 0 N.D.

N.D.

N.D,

N.D.

N.D.

N,D.

0.0068

N.D.

N.D.

N.D.

Low Gas

N.D.

N.D.

N.D.

N.D.

N.D.

a

o

o

Hepon umft
Multiplication Factor:

Date Analyzed:

Instrument ldentif ication:

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

1 .0

12/18/93

GCHP.3

oc

'1.0 1 .0

12/18/s3 12/18/93

GCHP.3 GCHP€

a

a

a

o

Control Data

Purgeable |'drocarbons are quanlitated against a lr6sh gasoline standard,
AnaMes reported as N.D. were not detected above the stated reporting limit.

SEOUOIA ANALYTICAL

--,C_u:-^-
Todd Olive
Project Manager 3L&201.GET < I >



o

o

/n sEouorA ANATYTTcAL
€i a%,?x1"ffiT:'JiT,;, :i#.1"c tv cA e4o63

6747 Sierra Court, Ste J
Dublin, CA 94568
Attention: Matt Donohue

Soil
EPA 5030/8015 mod. /8020
3L&tz04

Received; Dec 9, 1993
Amended: Mar 2, 1994

o

a

TOTAL FURGEABLE

Reporting
Analyte Limir

mg/Kg

PETROLEUM

Sample
LD.

3L64204
AS4-t 1.5

HYDROCARBONS with BTEX DISTINCTION

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

3L64205 3L&1206 3L64207 3LAl208
AS-4-34.5 AV-4-6.5 AV-4-1 1.5 AV-4-15.5

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

?.7J.U

0 . 1 8

0.0062

n  1 E

0.22

Gas

N.D.

N.D.

N.D.

N.D.

N.D,

N.D,

N.D.

N.D.

N.D.

N,D.

0.048

N.D.

N.D.

N.D.

Low Gas

0.030

N.D.

0.12

0.063

Low GaE

a

o

o

Muhidication Factor:

Date Analfzed:

lnstrument ldentif ication:

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

1 . 0

12/18/53

GCHP-3

1 .0

12/18/s3

GCHP-3

80

'1.0

1?/18/s3

GCHP-3

1 .0

12/18/93

GCHP.3

8 l

1 .0

12/18/s3

GCHP-3

87

Control Data

Purgeabla Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes roponed aB N.D. $.6re not detected above th6 stated reporting limit.

o

a

a
SEOUOIA ANALYTICAL

---,f I
l(y-L^__

Todd Olive
Project Managero 3164201.GET <2>



a

o

In sEeuotA ANALYTTcAL
W [l?,%".:tr"fi ?ff ,;' ffi;r"'c*v 

cA e4o63

47 Sierra Court, Ste J Soil
EPA 5030/8015 mod./8020
3L&207

6
o

a

a

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Sample Sample SamPle SampleRePorling
Analyte Umit

mg/l(g

Sample
t.D.

3L&209
AD-5-O-5

t.D. LD.
Sample

t.D.
3L64214

AS-7-1 1 .5

t .D. t.D.
3164210 3L@211 3l-6r'212 319213

AS-s-11.5 AS-5-16.5 AS-5-36.5 AS-7-6.s

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

N,D.1 .0

N.D.

N.D.

N.D.

N.D,

N.D,

N.D.

N.D.

1 .7

0.067

N.D.

0.073

0.049

Low Gas

N.D,

N.D.

110

N.D.

N.D.

1 .7

Gas

N.D.

N.D,

N.D.

N.D.

N.D.

N.D.

N.D,

N.D.

N.D.

N.D.

a

a

a

a

a

Control Data

Purgsablo Flydrqcarbons aro quantital€d against a tresh gasoline standad.
Analytes roported as N.D. were not detected above the stated reporting limit.

o
SEOUOIA ANALYTICAL

Todd Olive
Project Managero

Multidication Factor:

Date Analyzed:

I nstrument ldentifi cation:

Sunogate Recovery, o4:
(QC Umits = 70-130%)

1 .0

12/18/s3

GCHP-3

90

1 .0

't2/1e/e3

GCHP-3

a7

1 .0

12/20/93

GCHP.l8

5J

25

12/18/e3

GCHP-18

124

1 .0

12/20/93

GCHP.l8

97

1 .0

12/18/93

GCHP-l8

3164201.GET <3>



I

/n sEouolA ANALYTTcAI
E [:?'"J'".1ffifi HT,;, :;ffi"c'tv' 

cA s4063
a

47 Sierra Coun, Ste J Soil
EPA 5030/8015 mod./8020
3L81213

o

a

Analyte
Reporting

Limit
ms/kg

Sample
t.D.

3L64215
AS-7-16.5

TOTAL PURGEABLE PETROLEUMHYDROCARBONS with BTEX DISTINCTION

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

3L64216 3L64217 3L&1218 3L64219
A5-7-36.5 A5-96.5 As-g-fi.5 45-9-16.5

Sample
t.D.

3154220
AS-940.5

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Panern:

N.D. N.D. 20 160

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.

0.01 1

N.D.

0.058

0.035

low Gas

0.026

0 . 1 8

0.69

Gas

N.D.

N.D.

N.D.

N.D.

N.D.

1 .0

0.032 N.D.a

a

o

N.D.

1 . 4

0.53

Gas

Quality Control Data

Multiplication Factor

Date Analyzed:

Instrument ldentitication:

suffogate Becovery, %:
(QC Limits = 70-130%)
* - Coelution Confirmed

1 .0

12/18/s3

GCHP.I8

a2

1 .0

12/18/93

GCHP.I8

81

1.0

12/18/93

GCHP.18

80

1.0

12/18/93

GCHP-18

'146 *

5.0

12/20/e3

GCHP-9

180 *

1 .0

12/18/s3

GCHP.I8

a2

Purgeablo 4/drocarbons are quantitated against a lresh gasoline standard.
Analytes reported as N.D. woro not deiecled above the stated reporting limit.

o

a

a
SEOUOIA ANALYTICAL

=n(6/e==-
Todd Olive
Project Managera 316420'1,GET <4>



o

SESUOIA ANALYTICAT
680 Chesapeake Drive . Redwood City, CA 94063
(415) 364-9600 . FAX (415) 364-9233

47 Siern Gourt, Ste J Sample Matrix:
Analysis Method:
First Sample #:

Soil
EPA s030/8015 mod./8020
3K6/.221

Dec 9, 1993
Mar 2, 1994Dublin, CA 94568

Attention: Matt Donohue

o

o

o

TOTAL PURGEABLE PETROLEUM

Feporting Sample
Analyte Limh l.D.

mS/kS 3t84221
AS-8€.5

HYDHOCARBONS with BTEX DISTINCTION

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

3l_64222 3L64223 3L64224
AS€-11.5 AS-8-16.5 AS-8-40.5

a

a

a

Purgeable
Hyd rocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattem:

1 .0

0.0050

0.0050

0.0050

0.0050

N.D.

N.D.

N.D.

N.D.

N.D.

2.4

0.016

N.D.

0.048

0.0068

Low Gas

0.093

N.D.

0.84

2.8

Gas

N.D,

N.D.

N.D.

N.D.

N.D.

Multiplication Factor:

Date Anallzed:

Instrument ldentif ication:

Sunogate Recovery, %:
(QC Umits = 70-130%)
* - Coelution Confirmed

1 . 0

12/18/93

GCHP-18

81

1 .0

12/18/e3

GCHP-18

2.O

12/m/s3

GCHP€

147 *

1 .0

12/20/93

GCHP.18

104

Control Data

Purgeabl6 Hyd,ocarbone Er9 quantitated against a fresh gasoline standard,
Analytes repo.ted as N.D, were not deteqted above the stated reporting limit.

o

o

a
SEOUOIA ANALYTICAL

-/f)
1&.4..'_

Todd Olive
Project Managero 3L8t201.GET <5>



o

o

SESUOIA ANALYTICAT
680 Chesapeake Drive . Redwood City, CA 94063
(415) 364-9600 . FAX (415) 364-9233

47 Sierra Court. Ste J Matrix: Solirj

Man Donohue QC SamDle Group:3Lil2o1 -24 Amended: Mar 2, 1

a
OUALIW CONTROL DATA REPORT

Benzene

EPA 8O2O
E.Cunanan

Toluene

EPA 8O2O
E.Cunanan

Xylenes
Bgnzgng

EPASO2O EPA 8O2O
E.Cunsnan E.Gunanan

Method:
o

a

MS/MSD
Batch#:

Date Prepared:
Date Anallzed:

lnstrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matdx Spike
Duplicate ",6

Recovery:

Relstiv€ %
Ditference:

316"1601

12/17/s3
12/17/93
GCHPN 8

0.a) mg/kg

74

3167601

't2/17153

12/17 /e3
GCHP.tS

0.20 mgAg

12/17/93 12/17/*
12/17l* 121't7 |
GCHP.18 GCHP-18

0.a) mq/kg 0.60 m9/k9

89 89o

928:l

a

o

t

l-rCS Betch#:

Date Prepared:
Date Analfzed:

lns|lument l.D,#:

LCS %
Recovery:

a

a

Control Limits: s$r4s 47-i4g 4rlss ss14o

Qualtty Assurance Statement: All standard have been met.

SEQUOIA ANAL
_J)

iaz-<-,"-'"^
Todd Olive
Project Manager

The LCS is a control sample of known, intorferent free matrix that is analy.ed using lhe same leagents,
and analytical methods employed tor the sampl6s. Tho malrix spik€ is an aliquot ot sampls

wilh known quantitie8 ol sp€cilic compounds and subjecled to the entire analytical procedure. if
recovery ot analytes trom the matrix spike doee ngt fqll wilhin specified control limits due to matrix

is to b6 used to validai. ih€ batch.

YTICAL

3l3t201.GET <6>



o

SESUOIA ANATYTICAL
680 Chesapeake Drive . Redwood City, CA 94063
(415) 364-9600 . FAX (415) 364-9233

o

o
OUALITY CONTROL DATA REPORT

47 Sierra Court, Ste J Matrix: Solid

Matt Donohue QC Sample Group 3t64.zo1 -24 Amended: Mar 2, 1994

Method:

B€nu en6

EPA 8O2O
E.Cunanan

Tglueno

EPA 8O2O
E.Cunanan

Benzen6

EPASO2O EPA 8O2O
E.Cunanan E.Cunanan

o

a

MS/MSD
Batch#:

Date Prepared:
Date Analf:ed:

Instrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matrix Spike
Duplicate %

Hecovery:

Relative %
Difterence:

3r.6.1601

't2/17lS3

12/'t7 /93
GCHP.18

0.20 mg^g

316-/601

12117/*
't2/17 

/*
GCHP.18

0.20 mglkg

83

12/17/e3 12/171
12/171e3 't2/17/e3

GCHPNS GCHP.l8
o.mmg/kg 0.60 mglkg

92

8t)g5

a

a

a

a

LCS Batch#:

Date Prepared:
Date Analfzed:

lnslrumenl LD,#:

LCS %
Recovery:

Control Limits: sr14s 47-149 4$rss s&r40

Quality Assurance Statement: All standard have been met.

a

o

SEOUOIA ANALYTICAL

--d\ -

lU/t*-
Todd Olive
Project Manager

The LCS is a control sample of known, intederent lree mat ix that is analyued using the same teagents,
and analytical methods employed for the gamples. The matrix spike is an aliquot of sample

with known quantitios of specitic compounds and subjeclod io th€ 6ntir€ analyticd procedu16. lf
recovery o{ analytes trom ihe matrix spike does nol tall within specitied control limits due to maldx

is to be used to validate the batch.

3164201.GET <7>
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a

/n sEeuorA ANALYTIcAT
h=-| 680 Chesapeake Drive . Fiedwood City. CA 94063

=t  
{4r5r  364-9600 '  FAX i4tsr  3^4-q2j j

Gettler Ryan/Geostrategies
6747 Sierra Court, Ste J
Dublin, GA 94568
Attention: Matt Donohue

Proiect: Arco 5387-93-48

Enclosed are the results from 4 soil samples received at Sequoia Analytical on January 25, 1994. The requested
analyses are listed below:

o

a
SAMPLE# SAMPLEDESCRIPTION DATE OF COLLECTION TEST METHOD

4Ac8701

4AC8702

4AC8703

44C8704

Soil, AS€-4.5

Soil, AS€-10

Soil, AS6J4.5

Soil, ASS-34

1 /24 /94

1/24/94

1/24/94

't 
/24/94

EPA 5030/8015 Mod./8020

EPA s030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod /8020a

o

o

a

o

a

a

Please coniact ma it you have any questions.
on this prolect.

Very truly yours,

SEQUOIA ANALYTICAL
. l ( l

l l  1 l , l  \  r l'(,\.\t\ \ lt--
Nokowhat D. Herrera
Project Manager

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

4AC8701.GET <1>



o

a

/N SEeUOIA ANALYTICAL
f-\g-I 680 Chesapeake Drrve . Redwood City, CA 94063

-t  
(4151 364-e6oo .  FAX {415)  364-e233

6747 Sierra Court, Ste J
Dublin, CA 9a568
Aftention: Matt Donohue

Received: Jan 25, 1994
Reoorted: Feb 7. 1994

a

a

TOTAL PURGEABLE

Feporting
Analyle Limit

mg/k9

HYDROCARBONS With BTEX DISTINCT]ON

Sample Sample Sample
I,D. LD. l. Ll.

4Aca702 4AC8703 4AC8704
AS+10 AS+14.5 4S634

PETROLEUM

Sample
LD.

4AS701
AS6-4.s

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

561 .0

0.0050

0.0050

N.D.

0.0060

N.D.

N,D.

N.D.

Wgathgrsd
Gas

Discrste Peak

2.4

0 .13

0.0060

0.055

N.D.

o.37

N.D,

0.97

0.097

N.D.

N.D,

N.D.

N.D,

N.D.

o

a

o
Weath6red Wdathored

Gas Gas
Discr6le Poak Discreto Posk

Multiplication Factor:

Date Anallued:

I nstrument ldentif ication:

Surrogate Recovery, %:
(QC Limhs = 70-13006)

1 .0

1 /27 /s4

GCHF18

91

1 . 0

1 /27 /94

(:ur|r-/

70

10

1 /27 /94

GCHP.18

90

1.0

1 /27 /94

GCHP-T 8

a

o

a

a

Control

Purg€Eble Hydrocarbons are quantitalsd against a lresh gasoline standard.
Analyies roported es N-D. worc not delsctsd above the stated repoding limit.

SEQUOIA ANALYTICAL

'r't.tL |{ r) tt-'-
Nokowhat D. Herrera
Project Manager 4AC8701.GET <1>



/n sEeuotA ANALYTIcAL
€ :o::,.Ju".l'ffiT". ?ff ,;, 3;#?.",',c'tv' 

cA e4o63

a

47 Sierra Court, Ste J Matrix: Solid

Matt Donohue QC Sample Group: 4AG701{4 Reporled-: ....F.eb 1 1

a

a

O

a

o

OUALITY CONTROL DATA REPORT

B€nzcno Toluene EthY Xylenes
86nu one

Method: EPA 8020 EPA 8o2o EPA 8020 EPA 8020
R. Gocklor R. Geckler R. Gecklet R. Gsckler

MS/MSD
Baich#:

Oate PreFared:
Dale Analf:ed:

Instrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matrix Spike
Duplicate %

Hecovery:

Helative %
Diflerence:

4AC5-/01

1/27 /94
1/27 /

0.20

44C6701

1 /27 /94
1ln /s4

020

85

80

4AC6701

1/27194
1/27194

0.20

80

4AC6i/01

1/27 /s4
1/8 /94

0.60

85

a

a

LCS Batch#:

Bate Prepared:
Date Analfzed:

lnstrument l.D.#:

LCS %
Recovery:

Control Limits: bt145 47-149 47-155 5G140

I

SEOUOIA ANALYTICAL

d.lc tf \ rL-
Nokowhat D. Herrera
Project Manager

The LCS is a conlrol sample of known, iniederont itee matrjx thal is analfzed using the same reagents,

and analytical methods employed tor the samples. The matrix spike is an aliquot ol sample

with known quaniities ot specific compounds and subiected to the ontire analytical proc€dure. lf

recovory ol analytes from the matrix spike do€s not fall wiihin gpeciligd control limits due to matrix

the LCS is to be used lo validale the batch.

a 4AG701.GET <2>
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a

a

a

/n sEouorA ANALYTTcAT
=\:-f 680 Chesapeake Drive . Redwood Crty. CA 94063

R,, t  
r41sr  3o4'e6oo .  FAX i41sr  364-92.33

Getier Ryan/ceosrrategies
6747 Sierra Court. Ste J
Dublin. CA 94568
Attention: Joel Cotfman

Project: Arco 5387, Hayward

Enclosed are the results from 1 soil sample received at Sequoia Analytical on January 25,1994. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCHIPTION DATE OF COLLECTION TEST METHOD

o

o

a

o

o

a

4AC2401 Soil, SP-A,B,C,D

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

O Very truly yours,

sEoUolA ANALYTICAL 
On / l  ' , )  r()ch (atr\+'r

r 
--ffi*o**"" u

Project Manager

1/24/94

In the meantime, thank you {or the opportunity to work with you

Lead STLC
EPA 5030/8015 Mod.
EPA 5030/8015 Mod./8020

REPORT-X1g . .1>



o

a

/n sEouolA ANALYTIcAI
€ l:: ?x1T.:.'il'ff ,;' :;#i"c 

tY' cA e4063

a
I-ABORATORY ANALYSIS

Analyte Date
Ana lyzed

Detection Limit
mglL

Sample Result
mg/L

a

a

a

a

a

a

a
Analytes reported as N,O, were not ptesent above the stated limii of detection

SEQUOIA ANALYTICAL

f t [, ?.-\--= /,-
_ \ ^ U.----:-:.-l- -

Nokowhat D. Herrera 
'

Project Managera 4AC24o1.GET <1>



o

/n sEouotA ANALYTIcAL
€' l"::,"Ju".1"Jr:rn "Jff ,;, 3;5ii',Xc'tv 

cA e4063

o

o

o

6747 Sierra Court, Ste J
Dublin, CA 94568
Attention: Joel Coftman

Analyte

TOTAL

Reporting
Limit

mg/r{g

PURGEABLE

Sample
t.D.

44C2401
SP.A,B,C,D

PETROLEUM

Sample
t.D.

HYDROCARBONS

Sample Sample
l .D. t .D.

Client Proiect lD: Arco 5387, Hayward Sampled:
Sample Matrix: Soil
Analvsis Method: EPA 5030/8015 Mod.

#: 4AC2401

.Jan
Jan

1994
1994

Sample
l.D.

Sample
LD.

Purgeable
Hydrocarbons

Chromatogram Pattem: Gas & Non-Gas
Mix 6C12

1 .0

a

I

a

Multiplication Factor:

Date Analyzed:

I nstrument ldentif ication :

Surrogate Becovery:
(OC Limits = 70-130%)

2.Q

1/26/e4

\runr-o

1 1 0

o

a

o

a

Purgeable Flydrocarbons are quantitated against a lresh gasoline s'tandard.
AnalyGs r€portsd as N.D. were not d€tecled above lhe siat€d teporting limit.

1",
4AC2401.GET <2>



a

/n sEauotA ANALYTIcAL
b-f 680 Chesapeake Drive . Redwood City. CA 94063

R;fl  
r415r s64-9600 '  FAX 1415) 364-9233

a

a

j:;6747 Sierra Court, Ste J
r'iDublin, CA 94568
j: Attention: Joel Coffman
:i:i:i:ii,:,i!:!l::iili::iir!:i:i1;i:i:i:iiiiiji;iii:ii:iii:i:i;:i:;

TOTAL PURGEABLE

Reporting
Analyte Limit

ms/ks

HYDROCARBONS With BTEX DISTINCTION

Sample Sample Sample Sample Sample
LD. l .D. l .D. l .D. l .D.

PETROLEUM

Sample
l .D.

4AC2401
a

o

o

a

SP-A,8,

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

1 .0 N.D.

N.D.

N.D,

N.D.

N.D.

Multiplication Factor:

Date Analyzed:

lnstrument ldentif ication:

Surrogate Recovery, %:
(QC Limhs = 7o-13o%)

20

1126/e4

GCHP-2

vo

a

a

o
Purg€ablo Hydtocarbons ate quariitated againsi a lresh gasoline standard

Analytes reponed as N.D. wore not detected above the stated reportinq limit.

SEQUOIA ANALYTICAL

o Project Manager 4AC2401.GET <3>



o

/n sEouolA ANALYTIcAL
|.-g | 680 chesapeake Drive . Redwood Cirv, CA 94063

Rj9 
r41s)  364-9600 '  FAX (415)  364-9233

a

o

47 Siena Court, Ste J
Dublin, CA 94568

Joel Cotfman OC Samole Group: 44C2401

OUALITY CONTROL DATA REPORT

o

o

o

o

MS/MSD
Batch#:

Dale Prepared:
Date Anslfzed:

lnstrument LD.#:
Conc. Spiked:

Matdx Spike
% Recovery:

Matrix Spike
Dupllcete %

Recovery:

Felative %
Dillerence:

44D7503

1/2? /s4
1/28/s4

0.050 mslL

0.0

a

a

LCS Bstch#:

Date Prepared:
Date Analfred:

lnstrument LD.#:

LCS %
Recovery:

B1K012794

1/27 /94
1/28/s4

'| 09

Oualitv Assurance Statement: All standard
a

o

SEOUOIA ANALYTICAL
/ , '  , ' 1  - .  I
( LL. (2,.\.. 1."'----:--..-.----.-=------.---.-----

Noxownal U. Flerrera "
Project Manager

have been met-

TheLCsisacontrolsampleofknown,interlerenttreematrixlhatisanalyzedusingthesamereagents'
preparalion, and analytical methods employed for the samples The mattit spike is an aliquot of sample

tied wiih known quantities ol specitic comPounds and subject€d to the entire analytical procedure ll

recovery ol analytes lrom the matix sPike does not falt within sPecilied control limits due to matrix

is to be us€d to validato the batch

4AC2401.GET <4>



O

a

o

/n sEauolA ANALYTIcAI
l-.9-l 680 chesaoeake Drive . Bedwood city. CA 94063

E"fg (415) 364-9600 . FAX (41s) 364-e233
-

,.Getttei nyan/Geosiraiegies Clieni Pioiect lD Arco 5387 Hayward
,i 6zlz Siena Court, Ste J Matrixl Solid ::
, Dublin, CA 94568
:iAttention: Joel Coffman OC Sample Group: 4AC?491 Reported: Jan ?8: 1.99.4-i:;

OUAL]TY CONTROL DATA FEPORT

Eenzene

EPA 8O2O
T.Cost€llo

Tolusne

EPA 8O2O
T.Costello

Ethyl

Bsnzen€

Xylenes

Method: EPA 8O2O EPA 8O2O

T.Costello T.C.ostello

o

o

7880o

a

MS'/MSD
Batch#:

Date Prepared:
Dste Anellr:ed:

In3trument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Mairix Spike
Duplicate %

Recovery:

Relative %
Diftetence:

4A84303

1126/94
1/ /s4

0.20 mg/kg

4A44303

1126/94
lla/94

O.n mslks

80

4484303 4A84303

1126/e4 1/26/s4
1/26/94 1126/54
GCHP€ GCHP6

0.20 mg/kg 0,60 mg/xg

77

o

a

LCS Batch#:

Date Preparecl:
Date Analfred:

lnstrument l.D,#:

LCS %
Recovery:

Conlrol Limits: 55-145 47-149 47-155 5G140

Quality Assurance Statement:

SEQUOIA ANALYTICAL

All standard

o

o

r A ' ) (( ̂ !^ i(c\\.\.,
ruoioiffi-'
Project Manager

have been meL

The LCS is a control sample ol known, inlerterent free matix that is enalyled using the same reagents'

, and analytical methods employed for lhe samples. Tho matrix spike is an aliquot ol sample

with known quantities oi specific comPounds and subiected to th€ entire analytical procedure' ll

recovery ol analytes lrom the matrix spike does not fall within sPecified control limits due to matrix

is to be used to validate the batch.

4AC240l.GFT <5>



o
/n sEeuolA ANALYTTcAL
1\9-f 680 Chesapeake Drive . Redwood City. CA 94063

RF 
14151 364'9600 '  FAX {41s1 364-9233

,:r Gettler Ryan/Geostrategies Client ProJect lD: Arco 5387, Hay,tard
::i6747 Sierra Coun, Ste J Matrix: Liquid
.lDublin. CA 94568
:liAttention: ioel Coffman OC Sample Group: 4AC2401 Reported: Jan 28, 1994

o
OUAL]TY CONTROL DATA REPORT

Benzene

EPA 8O2O
J .M,

Toluene

EPA 8O2O

J.M,

Ethyl

86nz€na

Method: EPA 8O2O EPA 8O2O

J ,M.  J ,M .

t

a

a

o

MS/MSD
Batch#:

Date Prepared:
Date Analyzed:

Instrument LD.#:
Conc. Spiked:

Matrix Spike
% Fecovery:

Matrix Spike
Duplicate %

Recovery:

Felative %
Difterence:

4AC1203

N.A,
1126/s4
GCHP-2
10 ug/L

100

4AC1203

N.A
1/26/s4
GCHP.2
1 0  u g l L

r00

1 n

4Ac1203 4Ac1203

N.A N.A,
1/26/s4 1126/e4
GCHP.z GGHP.2
10 ug l l  NPS|L

100

120 117

C

o

LCS Bstch#:

Date Plepared:
Dste Analyzed:

Instrument LD.#:

LCS %
Recovery:

Control Limits: 71-193 72-1zB 72-130 71'120

Qualiw Assurance Statement: All standard ures and

a
SEQUOTA ANALYTICAL 

(

I 'i, ll .',).. r^\ ,-Jr'{:,{:t,/,\ -{_r{-- I )'
Nokowhat D. Hefierar

The LCS is a control sample ol known, interlereni tree matrix that is analfz€d using the same reagenis,

. and aoalytical methods €mploy€d tor the samples- The matrix spiks isan aliquol of sample

with known quantities ol specilic compounds and subjected lo the entire analyiical procedure. ll
r€covEry ot analytes l.om thg matrix spike does not tall within spociliod contlol limits du€ to mairix

is ro be used to validate the barch.

Project Manager 4AC24or.GET <6>



ou,

.Eo

oo

.:.t!
F

(]Is-Ir4rc)
Ll-,c;
z

oo.<
>>
-

t:O
E

o
5

)o
E

-6
:E

E
o

:

a
c

t

tl
/ 

'f\ l-
e

-I 
- 

r' 
E

: 
^

!i 
h

i.i
. 

J
l5

 
u

if

€
 S

iE
ri;

6
. ^

 
l: 

^
 

ri

! !'l,i " lg

.tc)

ltOroiil6

,}''<
_

y
1

1
\ 

C
+

)
 

-
-

_
-v

Y
\.

"' 
.l 

+
-

j".
e

.+
g

i
:X

A
A

=
a

i;;8
E

 
d

3
 

3
 

E
3

 
"E

: 
iE

 
.i 

;€
 

!i
: 

f: 
#

5
 i": 

;;

i!rr-IVLal

.zEF

!t''r-?_t 
'.) 

't 
I 

a.
\

 
t

 
-

 
t

_
z

.q€'{5

+5dL-1(fr-r

t*\\i
e

lF
 

,l 'l
E

 t: d
-;-

3
 lo

 
<

t. 
\,tb

: lE
.3

l}.
9

1
5

 
<

1
 5

E
 lS

A
l9

r

;I\F
:l 

a
)

,9
h

 
|.'

- 
tP

a
 

l=
V

 
I:

?
 

td
",-1

.,!l{l.L
'tl 

'J
l I \n

 
| .n

o.9itEo;I3
.i

.s g
1



x d

lll
iii

E
 

lll
lg

iE
 

li l
iE

 
3i

E
 

E
E

E
is

!.
i 

=
i

I ? 3 J

sE
sE

i
t{

o
t-

F
iI

g
6

P
b

e

P
g

a
k;

g

Y
2

s
H

 
E

d
 

F
e

9
i9

, 
9

9

B
$

t:
tg

ii;
r l

ill
i

E
li

 
E

ls
ii

T
1

E
 

:*
;I

!

iii
iil

i!
iit

 ii
ri

1
iF

 
i

T
E

i 
T

ii
$

l3
r ri
i

is
l

tr
5

iI
i

ra !.
1

Q
I

E t F

! o u lrl x { , c} j

5
i9

I 
it

o
?

 
{

ii
4

 
E

q
E

E
 

i'
-:

r
id

;
I 

{t
tl o ! 3 2 o tt o -l

;H
 

6
3

ir
 

iB

9
:9

, 
9

9

E
$

g
:t

g
o

-o
5

o
o

;b
'B

'r
E

b
-

'\
'r

*
o

r

p
:p

ip
p

6
i8

:8
8

p
,.

p
F

p
p

E
!E

:s
g

:-
o

F
-o

F
:b

g
:t

:3
-F

o
o

;!
$

g
ie

:J
'o

=
b

:-
6

8
c

'!
S

o
-

ri
'i

-o
{[

s
g

i*
e

E
Id

g6
a

i;
n

i6
s

Ig
fr

H
di

5
:s

$
!i

F
9

6
P

i=
ri

. 
B

 B
{

p
-p

E
p

p

€
E

t$
E

s
F

3
e

 B
B

6
fi

r=
o +

9
i9

. 
9

9

€
E

T
:E

T
-.

1

1
3

fi
il

t
9

i9
, 

9
9

€
E

g
:g

g
P

€
r;

il
8

3
;3

3
i

2
2

 
2

2
ah

 c
n

B
i 

3
t

2
2

 
Z

Z 9
o

8
i!

2
2

 
Z

Z

s
i

r
')


