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SUBSURFACE ENVIRONMENTAL ASSESSMENT
at
ARCO Station 601
712 Lewelling Boulevard
San Leandro, Califo_rnia

For ARCO Products Company

INTRODUCTION

ARCO Produéts Company (ARCQO) contracted with Applied GeoSystems to perform a
subsurface environmental assessment at ARCO Station 601 located at 712 Lewelling
Boulevard in San Leandro, California. This assessment was initiated after gasoline and
other hydrocarbons were detected in the soil and ground-water during investigations
performed by Applied GeoSystems and others. The purpose of this assessment was to
evaluate the extent of hydrocarbons and other constituents related to the former gasoline-

and waste-oil-storage tanks in the subsurface soil and ground water.

The work performed for this investigation included drilling three soil borings, collecting and
describing soil samples from the borings, installing and developing a 4-inch-diﬁ_meter ground-
-water morﬁtoring well in each of the borings, sampling ground water from the monitoring -
wells, laboratory analyzing selected soil and ground-water samples, measuring ground-water
levels, and surveying weilhead elev#tiom This report includes 2 summary of previous work
performed at the site, summaries of field procedures used durmg this investigation,

interpretation of the data, and conclusions.
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SITE DESCRIPTION AND BACKGROUND

The subject site is on the southwestern corner of the intersection of Lewelling Boulevard
and Washington Avenue in San Leandro, California, as shown on the Site Vicinity Map
(Plate 1). The site is an operating ARCO service station. The elevation of the site is
approximately 22 feet above mean sea level (msl). The site is bounded by residential and
professional buildings to the west-southwest and south, commercial buildings across
Washington avenue to the east and northeast, and an operating service station across

Lewelling Boulevard to the north-northwest.

During January 1990, two 6,000-gallon underground gasoline-storage tanks (T2 and T4), two
4,000-gallon underground gasoline-storage tanks (T1 and T3), and one underground 550-
gallon waste-oil storage tank were excavated and removed from the site by Gettler-Ryan Inc.
of Hayward, California. According to the report related to tank excavation and removal at
the site by GeoStrategies, Inc., of Hayward, California (GeoStrategies, June 29, 1990), the
tanks were installed in 1974. ‘- The approximate locations of the underground storage tanks

and other features at the site are shown on the Generalized Site Plan (Plate 2).
REGIONAL AND LOCAL HYDROGEOLOGY

The ARCO station is within the East Bay Plain, located in the west-central portion of the
San Leandro Cone (Hickenbottom and Muir, 1988). Helley et. al. (1979) mapped the earth
materials underlying the site area as Quaternary bay mud deposits composed primarily of
dark plastic clay and silty clay rich in organic material. The site is located approximately
700 feet north of the San Lorenzo Creek (which has been channelized in a concrete

aqueduct in this area), approximately 1,400 feet east of the Estudillo Canal, and

~
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@
approximately 1-3/4 miles northeast of Roberts Landing on the eastern shoreline of the San
Francisco Bay. The active Hayward Fault is approximately 2-1/2 miles east of the site.
®
The inferred ‘direction of ground-water flow in the vicinity of the site is to the west-
northwest based on regional and local topography and drainage patterns. Ground water was
° encountered during our previous drilling activities in August 1989 at a depth of
approximately 14-1/2 feet, which stabilized in the borings at a depth of approximately 10
to 11 feet.
° | ~ PREVIOUS WORK
Prior to the present investigation, Applied GeoSystems and others performed environmental
° investigations related to the removal of underground gasoline- and waste-oil-storagé tanks.
The results of these investigations are presented in reports listed in the references of this
report. A brief summary of previous work performed at the site is included in Appendix A
of this report.
@
FIELD WORK
° Drilling
Well construction permits were accjuired from the Alameda County Flood Control and
Water Conservation District (ACFCWCD) prior to drilling at the site. Copies of the
® permits are included in Appendix B. On June 28 and 29, 1990, three soil borings (B-6,
B-7, and B-8) were drilled and a ground-water monitering well was constructed in each of
the borings (MW-1, MW-2, and MW-3, respectively). A summary of the field procedures
®
' 3
®
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-employed by Applied GeoSystems is included in Appendix C. Work for this assessment was
performed in accordance with the Site Safety Plan (AGS 69034-1S), also included in
Appendix C.

¥ was installed in the bonng to mvestlgate the

presence and extent of hydrocarbons and metals related to the underground waste-oil tank

near the former undergrotind gasoline-storage tariks in the msmﬂmﬁarma downgradient
chreetmn of these tanks, and a ground-water monitoring weil (MW=2) mstaﬂedmmhomg
to evaluate the presence and extent of petroleum hydrocarbons in the soil and ground water
in the vicinity of the former gasoline-storage tanks. Be
inferred downgradient dtrectbn of the former waste*ml-tank, and &Wm #
wnli (MW-B’ installed in the borlng to evaluate the extent of hydrocarbons in the soil and.

in the ground water in this vicinity.

Soil Sampling and Description

A total of 23 soil samples were collected from the soil borings and described as indicated
on the Logs of Borings, Plates 4 through 6. Soil sdmples from boring B-6 were collected
continuously from a depth of 3-.1/2 feet below the ground surface to the total depth of 17
feet. Soil samples from Boring B-7 were collected at intervals of less than 5 feet from the
ground surface to the total depth of 16-1/2 feet. Soil samples from boring B-8 were
collected at a depth of 2-1/2 feet below the ground surface and continuously from 6 feet to

the total depth of 16 feet. Sampling procedures are described in Appendix C.

L Applied GeoSystems



[
Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California AGS 69034-2
[
wily of silly to smdy ciayhda}rsyalt with tilm{less than 1‘1{2 fmtﬁmk} layers uﬂ
® M saqd mainly between the appeoinsbe depihs of 8 and B2 $aet (see Logs of Borings,
Plates 4 through 6, and Geologlc Cross Sectnons A-A' and B-B’, Plates 7 and 8, respectively).
Ground-water was first encountered mburmgaB-ﬁ.B-’? andB—Satd::pfhs ofapmmatelﬁ
° 9to11—1/2feethe1owthegrmaﬁmmﬂmdayeym&' e
®
el (WAL, MW-Z and. MW-3} wore: sonsiticis
PY gwmdy. The soil borings were reamed to a diameter of 10
inches by hollow stem augers prior to construction of the ground-water monitoring wells.
The wells were completed with 4-inch-diameter, Schedule 40, polyvinyl chloride (PVC)
casing. Well casings were set in the wells to depths of approximately 12 feet below ground
e ~ surface. The screened casings for the monitoring wells consist of 4-inch-diameter, 0.020 inch
machine-slotted PVC set from the total depth of the well to approximateiy 8 feet below the
ground surface. Blank PVC casing was set from the top of the screened casing to within a
® few inches below the ground surface. The monitoring wells were developed on July 11, 1990
to remove fine-grained sediments and to allow better communication between the water-
bearing zone and the ground-water monitoring well. Details regarding well construction and
° development are described in Appendix C.
®
5
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Ground-Water Sampling

Depths-to-water were measured in ground-water monitoring wells MW-1, MW-2, and MW-3
and water samples were collected and visually inspected for floating product orﬂ
808 Imt:al water samples collected from mumtotmg well MW‘2 showed no visual evidences
ofhy.dzucarbonpmduct T RS ETRTWTIE | AR O SHRCSEY, VIR SRR, 1y 0T . ¢ - Ay

gy Rl m dhe water samples obtained from: MW 14 Initial water samples}
abtamed from ground-water momtonng well MW-3 showed no evidence of floating og
suspended product, but after purging 2.7 gallans of water from the well, a water sampl¢
from the well exhibited a floating product sheems Ground-water momtonng wells MW-1,
MW-2, and MW-3 were then purged and sampled on July 17, 1990. Egbesstary aaalysis -
were not requested for water samples obtained from wells MW-1 and MW-3 becam of ﬁl&
presence of floating or susprendecl product in these two wellsghowever, one water sample

_ obtained from well MW-3 was analyzed inadvertently by the laboratory for total oil and
grease (TOG) without Applied GeoSystems’ authorization. Subjective analysis results for
product in ground water is included in Table 1. Appendix C contains a description of

subjective analysis and ground-water sampling procedures.

Evaluation of Ground-Water Gradient

On July 17, 1990 the wetlheads for the new and existing ground-water monitoring wells were
surveyed to a local National Geodetic Vertical Datufn benchmark by Ron Archer Civil
Engineer, Inc. of Pleasanton, California, a licensed surveyor. The results of this wellhead
- survey are included in Appendix D, Wellhead S_urvéy. Ground-water elevations for each

well were calculated by subtracting the measured depth-to-water from the elevation of the

o App/ied GeoSystems
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wellhead. Depths-to-water in the wells were also measured on August 7, 1990. The
measured depth-to-water, wellhead elevations, and ground-water elevations are presented

in Table 1, Ground-Water Elevation Data.

The ground-water gradient evaluated for the first encountered water zone at this site from
thé ground-water elevations obtained from wells MW-1, MW-2 and MW-3 on July 17, 1990
and August 7, 1990 is 0.003 (0.3-foot vertical drop in 100 feet horizontal distance) to the -
southwest. Plates 9 and 10, Glround-Water Gradient Maps for July 17 and August 7, 1990,
respectively, are graphic interpretations of the ground-water elevations measured on these
dates. This interpreted gradient may be affected by the presence of product emulsion and
sheen in wells MW-1 and MW-3.

LABORATORY ANALYSIS

Soil samples collected from borings B-6, B-7, and B-8 were analyzed in accordance with
Alameda County Health requirements for the gasoline constituents benzene, toluene,
ethylbenzene, total xylenes (BTEX) and total i)etroleum hydrocarbons as gasoline {TPHg)
using modified Environmental Protection Agency (EPA) Methods 5030/8015/8020. One
soil sample obtained from just above the first encountered grouhd water in each soil boring
was submitted for laboratory analysis for organic lead by the California State Department
of Health Services (DHS) L.U.F.T. Manual metﬁod. In addition, soil samples collected
from boring B-6 were analyzed for total petroleum hydrocarbons as diesel (TPHd) using
EPA Methods 3550/8015; total petrolenm hydrocarbons as oil and grease (TOG) using
Standard Method 503 D/E; the total metals cadmium, chromium, le_ad and zinc using EPA
Method 3050/6010; volatile organic compounds (VOCs) using EPA Method 8240; and base

L App/ied GeoSystems
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@
neutral and acid extractables including poly neutral aromatics (BNAs), using EPA Method
8270. These soil samples were selected for laboratory analysis based on:
® | 0 Location above first-encountered ground-water;
o Location in a potential confining or perching layer below first-
encountered groundwater;
@ o Areas where the presence of gasoline or waste oil hydrocarbons
was suspected; and
) S-foot intervals and or change in stratigraphic units, as recommended by DHS
guidelines.
@ ‘ .
The results of these analyses are summarized in Table 2, Laboratory Analysis of Soil
Samples, July 1990. Chain of Custody forms and copies of laboratory reports for soil
° samples are included in Appendix E of this report. In addition, nine soil samples were

selected from different stratigraphic units in each boring and submitted to Johnson Filtration
Systems Inc. laboratory in St. Paul, Minnesota for particle analysis tb aid in future
monitoring well design. The results of analysis and design recommendations are included
® in Appendix F.

. Water samples obtained from monitoring well MW-2 were analyzed in accordance with
Alameda County Health requirements for BTEX and TPHg by modified EPA Methods

®
5030/8015/602, TPHd by modified EPA Methods 3510/8015, TOG according to Standard
Method 303 A/E, PNAs by EPA Method 625/8270, VOCs by EPA Method 624, and for the
metals cadmium, chromium, lead, and zinc by EPA Method 3020/6010. Because diesel was
L 4 reported in the analysis of the water sample from well MW-2, and diesel has apparently not
been used onsite, Applied GeoSystems requested the laboratory to review the
chromatographs to verify the presence of diesel. After this review, the laboratory reported
® that the total petroleum hydrocarbons reported as diesel resembled gasoline. The results
8
@
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of these analyses are summarized in Table 3, Laboratory Analyses of Ground-Water
Samples. Chain of Custody records and laboratory analysis reports are included in

Appendix E.
DISCUSSION AND CONCLUSIONS

The majority of gasoline and waste-oil hydrocarbons at concentrations above 100 ppm in the
soil at the site outside the immediate areas of the former gasoline-storage and waste-oil-

storage tanks appears to be within or just above the interbedded clayey sand to sﬂty clay at

depths between approximately 8 and 12 feet below the ground surface.

isoca bnna laterally$

The lateral extent of hydrocarbons in the soil associated with the former gasoline- and
waste-oil-storage tanks at the site has not been delineated below 100 ppm, with the
exception of gasoline hydrocarbons which have been delineated to 15 ppm TPHg northeast

of the former gasoline tank excavation.

The vertical extent of TPHg in the soil has been delineated to nondetectable (< 1.0 ppm)
in soil samples obtained from 15-1/2 to 16-1/2 feet in soil borings B-6, B-7, and B-8, and
to nondetectable (<10 ppm) in soil samples obtained by GSI apprommately 14 feet deep

in the excavation beneath the former gasolme tanks. 4

i‘ormer gasohne tanks near the fo:me:; wast#-ml tank, a.mi 1L, m m
tSks. Bhe vertical extent of hydrocarbons associated with the former waste-oil tank has not
been delineated in the vicinity of this tank.

— Applied GeoSystems
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Laboratory analysis of soil samples obtained from soil boring B-6 near the former waste-oil
tank for the total metals cadmium, chromium, lead, and zinc reported levels from s W o
® . cadmium to 287.1 ppm lead} and are below the levels of Total Threshold Limit ’f{& s
' Concentration Values in soil of Title 22 of the California State Administrative Code,
- recorded January 1988, for these respective metals. Laboratory analysis of the gfound-water

sample obtained from well MW-2 reported levels of the metals cadmium, chromium, lead,

and zinc at or below the respective DHS drinking water action levels.

The lateral and vertical extents of hydrocarbons in the ground water have. not been
o delineated at the site. A source of gasolihe hydrocarbons reported in the ground water may
be the gasoline hydrocarbons reported in the soil north and northwest of the former gasoline
tank excavation. An additional offsite source of gasoline hydrocarbons may be indicated
by the presence of a product sheen in well MW-3, which is located relatively crossgradient
from the former gasoline storage tanks. The source of detectable concentrations of
naphthalene and 2-methylnaphthalene, which are minor constituents of gasoline, may bé
assoctated with the former gasolme-storage tanks, but ‘the source of detectable
® concentrations of methylene chloride is uncertain. Methylene chloride is a common
{aboratory chemical which is used in the extraction process, and may have been introduced

“in the laboratory.
LIMITATIONS

This report was prepared in accordance with generaﬂy accepted standards of environmental
geological practice in California at the time this investigation was performed. This
assessment was conducted solely for the purpose of evaluating environmental conditions of

the soit and grbund water with respect to gasoline and waste-oil related h)}drocarbons at the

10
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site. No soil engineering or geotechnical references are implied or should be inferred.
Evaluation of the geologic conditions at the site for the purpose of this assessment is made
from a limited number of observation points. Subsurface conditions may vary away from
the data points available. Additional work, including further subsurface investigation, can
reduce the inherent uncertainties associated with this type of assessment. This report has
been prepared solely for ARCO Products Company and any reliance on this report by third
parties shall be at such party’s sole risk.

11
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UNIFIED SOIL CLASSIFICATION SYSTEM

. MAJOR DIVISION LTR BESCRIPTION WMAJOR DIVISION LTR DESCRIFTION
Well—graded Gravels or inorganic Silts and very
GW Gravel-Sand mixtures, ML fine sonds, rock flour,
fittle or no fines. Silty or Clayey fine Sands,
or Clayey Silts with slight
Poorly—qraded Gravels or plasticity.
GFAA'\;EEL GP I(;&Tvel—gund mixtures, ELLJS I - CI = low 1
i i norganic Clays aof low to
® GRAVELLY te or no fines. CLAYS CL rned?um pics{icity, Gravelly
SOILs GM [Silty Gravels, Gravel—Sand— LL<3a Clays, Sandy Clays, Silty
St mixtures. Clays, Lean Clays.
GC |[Clayey Gravel, Gravel-Sand QL |9rganic Silts and Organic
 COARSE— ~Clay mixtures. FINE— Silt—Clays of tow piasticity,
GRAINED Well— GRAINED — o -
graded Sand or Inorgaric Silts, micaceous
® SOILS SW [Gravelly Sands, little or SOILS MH |er diatomaceous fine
no fines. %or;ly cg_ltSilty Soils,
SAND SILTS ostic Silts.
- AND Poorly—graded Sands or AND r :
SANDY SP  [craveily ‘Sands, little or CH [Merganic Clays of high
SOILS ne fines, ELL;;g .| plasticity, fat Clays.
. . Orgunié Clays of medium
SM rsr:!lgufacsnds' Send—Silt OH to high plasticity, organic
@ . Siits.
SC [Clayey Sands, Sond—Clay | HIGHLY ORGANIC SOILS | PT |Peat and other highly
mixtures. Organic Soils.

Depth through. which Sand pack

sampler is driven

Bentonite

Relatively undisturbed
sampls

‘ - No sample recovered
@ o
v

Neat cement

Caved native soil

Static water level

observed in well/boring Blank PVC

l 7 9
SO
po XA
299

Av) Initial water |evet Machine—slotted PVC
= observed in boring

@ . )
S—-10 Sample number PLD Photoionization detector

BLOWS REPRESENT THE NUMBER OF BLOWS OF A 140—POUND HAMMER
FALLING 30 INCHES TO DRIVE THE SAMPLER THROUGH EACH B INCHES
OF AN 18—INCH PENETRATION.

9 DASHED UNES SEPARATING UNITS ON THE LOG REPRESENT APPROXIMATE
BOUNDARIES OMLY. ACTUAL BOUMDARIES MAY BE GRADUAL LOGS
REPRESENT SUBSURFACE CONDITIONS AT THE BORING LOCATION AT THE
TIME OF DRILLING ONLY.

Py— UNIFIED SOIL CLASSIFICATION SYSTEM|PLATE .
® ‘ S AND SYMBOL KEY |
Appiled GeocSysierns ARCO Service Station 601 3
712 Lewelling Boulevard
PROJECT 69034-2 San Leandro, California




Depth of borings

Well depths

Screen Intervah
Driliing Company:

17 feet Diameter of borings 10 inches  Date drifledh _ 6—28--90
12 feet Materlal type: _ Sch 40 PVC  Casing diameters 4 inches
7 to 12 feet Siot sizes 0.020—inch
Exploration Geo Drillen Doug Davidson ‘

Method Used: Hollow—Stem Auger Fleld Qeologist Mike Barminski
Signature of Reglstered Professionah ;@-c&u IN S e u@-«ff
Registration Noas £G 1366  States  CA
Semple | B uscs Well
Depth No. PAD. | o e Description Comt.
- 07 ‘Asphalt over baserock.
CL Gravelly clay, brown, moist, low to medium plasticity,
stiff: fill.
- 2 -
CL Sandy clay, gray, mDISt low plasticity, very stiff;
pbvious product oder.
F 4 330
- 6 - 201
337
- B -
sC ;mne—gmmed, gray, Q medium dense;
& gornr ‘,, 4
354 CL% Sandy - clay -“gray ow. medium piasticity,
- 107 very stiff; st Gnk i
437 | SC Clayey sand, flne—' ramed brown.*‘ medium dense;
12 g .
878 CL Silty c!u;, g ay to blac_k q medium plasticity, hard;
- 14$-13.5 320
s—15 13
L 16 4 27| €0
c—16. 9042 | 143
Total Depth = 17 feet.
b 18 -
L 20 4
=N LOG OF BORING B-6/{iJiR | PLATE
= e ARCO Service Station 601
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® _
Depth of boring: _ 16—1/2 feet Diameter of borings _ 10 inches  Date drilleds__ 6—28—90
Well depth: 12 feet Material types _ Sch 40 PVC  Casing dlsmeters 4 inches
Screen intervah 8 to 12 feet Siot slzes 0.020~inch
o Driling Company: Exploration Geo Driller: Doug_Davidson
Method Useds Hollow—Stem Auger Fleid Qeocloglsts Mike Barminski
Signeture of Registered Protesstonah A (... 7% St b,
Registration No._EGC 1366 States_ CA a
®
Sampie | B uscs Wol
L J
- 0 1 Asphalt over baserock.
CcL Gravelly clay, brown, meist, low to medium plasticity,
) stiff: fill.
1% : CL ﬂ% dark gray, i, low to medium plasticity,
PS S=-3 15| 7.9 very stiff.
- 4 - 6
10
3_4.5 16 6'8
- 5 -
®
L B
- 101 300 = : ;
SC ¥ me—grcuned. dark gray, ‘. medium dense.
- 12- CL *SiViglny: dark gray, * medium to low plusﬂclty
21.6 ard.
- 14- 12.5
® With bioturbations or former root stringers now filled
- 164 47 with silty sand and ?
Total Depth = 16—1/2 feet.
- 18 -
® = 20
N N LOG OF BORING B~ F-ATE
e ——— ARCO Service Station 601 5
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Date drilledh_ 6-—-28-80

Depth of borings _16—1/2 feet Diemeter of borlngn 10 inches
Well d.pﬂh 12 feet Materisl typs Sch 40 PVC c..]n' diameten 4 inches
Screen intervak 8 to 12 feet Siot size: 0.020—inch
Driling Companyx Exploration_Geo Driliers Doug Davidson
Method Useds Hollow—Stem Auger Fleld QGeologlst: Mike Barminski
Signeture of Reglatered Professionah /{/Lm 7 f}utué,?
Registration No._EG 1366  States  CcA
Sample uscs Wer
- 01 Asphalt over baserock. v
CL Gravelly clay, brown, moist, low to medium plasticity, o1 |
very stiff; fill. i'vr v
e 2 -
; . cL -@ilgp-oly, dark gray, moist, low to medium plasticity, A
§-3 12| o5 very stiff, noticeable product odor. AJ
= 4 -
10
9
" 6156 1% 106 | sc Glawwnc-48, Tine—grained, dark gray, W, medium
13 dense; . fieodduct odpr.
| g ds_ 75 ?? 534 L m s‘ig"f-k ray, iow to r.nedlum plasticity,
i dark ray, wRR, rmedium
S-9 }_}‘3 875 | °C dense; mi .
- 10 cL edrum plasticity, very
s—10 101 27 -
396 seC n d ' medium dense
L 12 - 101 g.2 -
S—-12 20| CL druk gray, motst rnedlum plasticity, very strff
6 ~some gravelly light brown silty layers; -
s 29 . §
| 14 £—13.5
14 9 22| 10
12
'"*s—usi‘a 2.0
Total Depth = 16—1/2 fest.
- 18 -
| 20 -
= é LOG OF BORING B-Sill PLATE
P ~— i
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Cross section B—B’

" =& ...:.-?- . % *
— | e [ el o 2] '
20— aserock ond vae]ly clay to Clayey sand; fil o 9_)\)
tg _.-;—}.?"\Q Aﬁ q Ap73 e /?q_;/—. I
& 2 AP—5 K\ ?
g S e \/ Nz~ =0 23
15 —| §(7v/9 ?? n g‘go AR \\_,»—\._ \
E? Interbedded Clayey sa sqnd to Silty clay 2 100
8 700 ( :;%3%02 1400
10— '§ = 4 — 4 ;@-@O 0 0 100
L=
5(6/9 Silty clay 1 ? gb
=
5 — 1
E <1.0 (8,/88)
_ APPROXIMATE
MSL: LIMIT OF
GASOLINE TANK
EXCAVATION
%) EXPLANATION
<
%)
'\\'h
- = Line of equal concentration of TPHg In sofl
12.0001 = Laboratory analyzed sofl sample ASW—4 = Excovaticn sidewali soll sample
showing concentration of TPHg AT-4b = Excovotion soil sample beneath former tank
in parts per million .
AP—5 = Former product line trench soil sample Approximate Horlzental Scale
= Wall i -
4 el casing ANP—2 New tank excovation eofl sample 20 10 o 20 40
J = Well screen S —
= Boring fest
g = Initla! water level Tn boring Approximate Vertical Scale
Y - Sstatic water Tevel in well 10 5 0 10 20
- e —
¥ = Boring in subsequently excavated soil
feat
PLATE GEOLOGIC CROSS SECTION A - A’ s A
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®
Croas section Projected limit of
A=A excavated soll,
former waste—oil
B tank excavgtion '
25 — G sy -§~#
Eqiqd o &4
® ] =tm D
E w Baserock and Gravelly clay to Claysy sand; fill
20 o ? ? ?
D
@ R | 12
£ ASw—2 @120 Silty to Sandy clay I e
3 7,100 210 A
15 Y : ”? ?i ? t 2 <5
§ 779G P (Zvo min.) Interbedded Clayey sand to Sity clay Qg
o AvAa ¥ 3,000 Y R %0
10_§ 6,/90= M ?’%DO ) ﬁq ro OO 330
& <1 —— ’
c ’ Sity clay
5 -|§ <1.08<1 g /89 <1063
G 1I‘.Imit of exalciwotad soil,
— ormer gasol ne—a‘torclge
MSL tenk excavation
EXPLANATION
OOO ASW—4 = Excavation sidewall soil sample
/’\ +~ = Line of egqual concentrotion of TPHg in soil P
0 AT—4h = Excavation soil sample beneath former tank
_A ,00 = Line of equal concentration of TOG in soil AW0—5 = Former waste—oil tank excovation socil sample
12,00 = lLaboratory analyzed soll sample
2"'50 showing concentration of TPHg
4,40 (green), TPHd (red), TOG (orange), and TPHo (purple)
in parts per milion Approximate Horizontal Scale
= Well cozing
20 10 0 20 40
- el woreen e e——
= Boring feet
Vo=
= Initlal water lavel in boring Approximate Vertical Scale
Y — Static water level in wel 10 s 0 10 2
* = Boring In subssquently excavated sof e ——
feat
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. BUILDING

'0’ \\?TJ ~
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) Q
X <
4’ @_0
4, g?
"”‘
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!.’
0"'
74 ; EXPLANATION
.= Line of equal slevation of ground water Approximate Scale
14,20 = Elevation of ground water In feet, 30 15 0 30 60
July 17, 1980 e p—
i foot
G = Ground—water monitering well
(Applied GeoSystems, June 1990) Source: Surveyed by Ron Archer, Civil Engineer inc.
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"~ = Line of squal elevation of ground water %
14,03 = Elevation of ground water in feet, Approximate Scale
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(Applied GeoSystems, June 1990)
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Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California AGS 69034-2
®
TABLE 1
GROUND-WATER MONITORING DATA
ot ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
Date Well Depth Well Depth-to- Water Product
¢ Measured _ of Well Elevation Water Elevation Evidence
MW-1 _
07/17/90 - 11.20 22.98 9.03 13.95 emulsion
® 08/07/90 11.18 22.98 9.19 13.79 NA
MW-2
07/17/90 12.33 22.06 - 7.86 14.20 odor
08/07/90 12.24 22.06 8.03 14.03. NA
@
07/17/90 1199 20.84 7.03 13.81 sheen
08/67/90 11.98 20.84 ' 721 13.63 NA
® - Measurements in feet. l
Datum mean sea level..
Depth-to-Water measured in feet below top of casing.
NA = Not analyzed.
®
@
®
¢
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Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California AGS 690342
o
TABLE 2
LABORATORY ANALYSIS OF SOIL SAMPLES
® June 1990
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
(Page 1 of 2)
®
Sample Organic .
Number TPHg TPHd TOG B T E X Lead
$41/2-B6 95 <10 190 14 0.099 0.25 13 NA
o ~ (0.490) (0.038) (0.120) (0.650)
S-71/2-B6 420 280 130 6.0 27 8.8 52 NA
(5.800) (33.000) (19.000)(130.000)
S$-12-B6 ’ <10 m ’ <0.01
' . (<0.010) , |
® §-16 1/2-B6 <1.0 <10 @k <0.0050 fill GRS NA
(<0.010) B (<0.010) (N
S-41/2B7 93 NA NA 071 0.040 0.18 0.68 NA
S-10-B7 15 NA NA 099 071 050 1.3 <(0.01
® S-121/2-B7<1.0 NA NA _GdEE. . <0.0050 ~ NA
S-16-B7 <10 NA NA <(0.0050 S NA
S-6-B8 620 NA NA NA
S-9-B8 31 NA NA <(0.01
S-12-B8 1.7 NA NA : ¥ NA
® $-151/2-B8<1.0 NA NA <0.0050 {379 NA
See Notes on Page 2 of 2
®
®
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Subsurface Environmental Assessment December 14, 1990
ARCQ Station 601, San Leandro, California AGS 69034-2
@
TABLE 2
LABORATORY ANALYSIS OF SOIL SAMPLES
b June 1990
ARCOQ Station 601
712 Lewelling Boulevard
San Leandro, California
Page 2 of 2
° (Pag )
Sample
Number BNAs VOCs Cadmium Chromium Lead Zinc
1\"‘ S-4 1/2-B6 brl brl 9.4 63.0 « SR 63.9
[ W §71/2B6 29,26 brl 45 498 513
- S-12-Bé brl brl 132 - 612 ¥ 55.0°
S-16 1/2-Bé6 brl brl 13.5 64.8 S 53.0
TTLC ‘ 100 2,500 1,000 5,000
° _
Resuits are in parts per million (ppm)
TPHg = total petroleum hydrocarbons as gasoline
B = benzene
T = toluene
® E = ethylbenzene
X = total xylenes
() = BTEX resuits analyzed as VOCs
- PNAs = base neutral and acid extractables including polynuclear aromatics
(* = naphthalene, ® = 2-methylnaphthalene)
® VOCs = volatile organics except for BTEX
< = Below indicated laboratory reporting limit
brl = below laboratory reporting limit for respective compounds
NA = Not Analyzed
TTLC = Total threshold limit concentration values (Title 22 of the Califorma
Administrative Code, January 1988)
¢ Sample Number explanation:
S-12-B6
| | “—— Boring numher
| =———— Sample depth in feet below ground surface
L——— Soil sample
®
@
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Subsurface Environmental Assessment December 14, 1990

ARCO Station 601, San Leandro, California AGS 69034-2
@
| TABLE 3
LABORATORY ANALYSES OF GROUND-WATER SAMPLES
® July 1990
ARCOQ Station 601
712 Lewelling Boulevard:
San Leandro, California

® Well | Ethyl-  Total

Number TPHg TPHd TOG Benzene Toluene benzene xylenes -

MW-2 35,000 850* <5,000 3,800 - 2,900 690 3,600

(3.200) (2,400) (270) (2,900)
® MW-3 N/A N/A <5000 N/A N/A N/A N/A
| wel B

Number BNAs VOCs Cadmivm Chromiuvm Lead Zinc
® MW-2 340%,170° 39° <20 50 50 120

DWAL - 40° 10 50 50 5000

Results are in parts per billion (ppb)

TPHg = total petroleum hydrocarbons as gasoline
® TPHd = {otal petroleum hydrocarbons as diesei (* Applied Analytical laboratories

reports the chromatograph resembled gasoline and not diesel)
TOG = total oil and grease
() BTEX results analyzed as VOCs
PNAs = base neutral and acid extractables including polynuclear aromatics
_ Concentrations are below laboratory reporting limits for respective compounds
o except as indicated.
(* = naphthalene, ® = 2-methyinaphthalene)
VOCs = volatile organtcs except for BTEX
‘ Concentrations are below laboratory reporting limits for respective compounds
except as indicated.
@ (* = methylene chloride)

< = Below indicated laboratory reporting limit
brl = below laboratory reporting limit for respective compounds
NA = Not Analyzed

DWAL = California Department of Health SerVICes recommended drinking water action
® ' “levels (July 1990)

— Applied GeoSystems
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ARCO Station 601, San Leandro, California

Subsurface Environmental Assessment | December 14, 1990

AGS 69034-2

TABLE 4
LABORATORY ANALYSIS OF SOIL SAMPLES
August 1989
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California

Sample TPHg TOG B T E X  VOCs

8-5-B1 350 NA 83 19 51 26 NA
S-10-B1 610 NA 10 37 6 48 NA
S-15-B1 <10 NA 0007 0011 <0005 0012 NA

S-5-B2 12000 NA 60 450 110 660 NA
S-10-B2 <1 NA 0015 0016 <0005 0018 NA
S-14B2 <1 NA 0015 0030 <0005 0035 NA

S-5-B3 23 NA 0710 <0.05 0.40 0.034 NA
§-10-B3 18¢ NA 0700 32 14 9.6 NA
S-5-B4 12 NA 033 037  <0.05 0.75 NA
5-10-B4 65 NA 19 2.0 0.7 4.6 NA
S-5-BS 370 4800 21 3.8 0.8 28 brl
S-10-BS 2,600 130 10 90 21 130 '

Results are in parts per million (ppm)
TPHg = total petroleum hydrocarbons as gasoline -
B = benzene; T = toluene; E = ethylbenzene; X = total xylenes
VOCs = volatile organic compounds
< Below indicated laboratory reporting limit
brl below laboratory reporting limit for respective compounds
NA = Not Analyzed
Sample Number explanation:
S-12-B6 ,
| | “—— Boring number

| L——-—-— Sample depth in feet below ground surface
b————  Soil sample

~
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Subsurface Environmental Assessment December 14, 1990

ARCO Station 601, San Leandro, California AGS 69034-2
TABLE §
LABORATORY ANALYSIS OF SOIL SAMPLES BY GEOSTRATEGIES
January 1990

ARCO Station 601
712 Lewelling Boulevard
San Leandro, California

(Page 1 of 2)

Sample

Number =~ TPHg TPHd TPHo TOG B T E X
AP-1 68 NA NA NA 013 <0025 <0025 020
AP-2 12 NA NA NA 071 0049 031 060
AP-3 47 NA NA NA 11 21 063 55
AP-4 120 NA NA NA 51 10 28 18
AP-5 42 NA NA NA 15 39 095 14
AT-1a <10 NA NA NA 0043 0072 0013 0085
AT-1b <10 NA NA NA 0014 0035 00079 0.046
AT-2a <10 NA NA NA <0.005 0.0068 <0.005 <0.005
AT-2b <10 NA NA NA 00071 <0.005 <0.005 <0.005
AT-3a <10 NA NA NA 0023 0041 0013 0.036
AT-3b <10 NA NA NA 0016 <0005 <0005 0.0077
AT-4a <10 NA NA NA 0068 017 <0005 0.014
AT-4b <10 NA NA NA <0005 0048 <0005 0.8
ASW-1 1600 NA NA NA 36 11 50 210
ASW-2 7100 NA NA NA 175 509 220 980
ASW-3 140 NA NA NA 31 31 38 15
ASW-4 1400 NA NA NA 12 46 26 129

See Notes on Page 2 of 2
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Subsurface Environmental Assessment December 14, 1990

ARCO Station 601, San Leandro, California AGS 69034-2
' TABLE 5 _
LABORATORY ANALYSIS OF SOIL SAMPLES BY GEOSTRATEGIES
January 1990
ARCO Station 601
712 Lewelling Boulevard
San Leandro, California
(Page 2 of 2)
Sample -
Number TPHg TPHd TPHo TOG B T E X
ANP-1 150 NA NA NA 8.1 39 5.8 20
ANP-2. 36 NA NA NA 2 0.8 14 51
AWO-1 690 © 630 4,400 NA <0.010 0.027 0019 0.69
AWQO-3 135 11 <50 <20 15 0.08 025 0.88
AWO-S5 <30 <5 <S50 <20 011 0.11 <0.03 0.10

Results are in parts per million (ppm)

TPHg = total petroleum hydrocarbons as gasoline
TPHd = Total Petroleum Hydrocarbons as diesel
TPHo = Total Petroleum Hydrocarbons as oil
TOG = Total Oil and Grease

B = benzene T = toluene E = ethylbenzene X = total xylenes.

< =
NA =

Below indicated laboratory reporting limit
Not Analyzed '

Sample Number explanation:

AP-5 = Product line soil sample
~ AT-4b = Former product tank number base soil sample
ASW-4 = Former product tank excavation sidewall soil sample
ANP-2 = New product tank excavation soil sample
AWO-5 = Former waste-o1l tank excavation soil sample

L Applied GeoSystems
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Subsurface Environmental Assessment ' December 14..1990
ARCQ Station 601, San Leandro, Californta AGS 69034-2

SUMMARY OF PREVIOUS WORK

August 1989

Applied GeoSystems (1989) performed a limited environmental site assessment at the
request of ARCO to evaluate possible hydrocarbons in the soil in the vicinity of the
underground storage tanks prior to removal of the four underground gasoline-storage tanks
and one underground waste-oil-storage tank. Work performed during this limited
assessment included: drilling and obtaining soil samples for laboratory analysis from five
soil borings (B-1 through B-5) to depths to or just above the first-encountered ground-water:
analyzing selected soil samples from each of the borings for total petroleum hydrocarbons
as gasoline (TPHg) and the gasoline constituents benzene, toluene, ethylbenzene, and total
xylenes (BTEX); analyzing selected soil samples from the boring located near the waste-oil
tank for total oil and grease (TOG) and halogenated volatile organics (VOC); and
preparation of a report including results, conclusions and recommendations for future work.

The soil borings were drilled to depths from approximately 10-1/2 to 15-1/2 feet below the
ground surface. Ground water was first encountered at depths of 14-1/2 feet and 11-1/2
feet in borings B-1 and B-2, respectively, and stabilized after a period of approximately one
hour at a depth of approximately 11 feet below the ground surface. Borings B-3, B-4, and
B-5 were drilled to total depths of approximately 10-1/2 feet below the ground surface, and
were completed prior to encountering ground water. Free hydrocarbon product was
encountered in each of the five soil borings drilled. The soil encountered during this limited
assessment consisted primarily of silty clay with lesser amounts of sandy clay and clayey silt.

Results of laboratory analyses of selected soil samples from borings B-1 through B-4, drilled
in the area of the gasoline-storage tanks, indicated concentrations of TPHg up to 12,000
parts per million (ppm) and concentrations of BTEX up to 60 ppm, 450 ppm, 110 ppm, and
660 ppm, respectively. Results of laboratory analyses of selected soil samples from borehole
B-5, drilled adjacent to the waste-oil tank, indicated TPHg at concentrations up to 2,600
ppm, total o1l and grease up to 4,800 ppm, and BTEX up to 10 ppm, 90 ppm, 21 ppm, and
130 ppm, respectively. No halogenated volatile organic compounds (VOC) were detected
in samples analyzed from boring B-5. The laboratory results are summarized in Table 4.

Applied GeoSystems concluded that the shallow soil in the area of the four underground
gasoline-storage tanks and the underground waste-oil-storage tank had been affected by
elevated levels of hydrocarbons, and that the first-encountered ground water beneath the
site appeared to have been affected by hydrocarbons.

Al
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" Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California AGS 69034-2
o
November 1989
® GeoStrategies Inc. (GSI) (1989), of Hayward, California, prepared a work plan for ARCO.

This Work Plan included: excavation of contaminated soils during tank and product line
removal and replacement; observation of excavation and obtaining soil samples for
laboratory analysis from tank excavations, product line trenches, and soil stockpiles as
specified by the California Department of Health Services LUFT Manual and San Leandro
® Fire Department guidelines; drilling three soil borings, obtaining soil samples for laboratory
analysis, installing three ground-water monitoring wells, developing the monitoring wells and
sampling ground water for laboratory analysis, surveying wellhead elevations and obtaining
ground-water elevations to determine the ground-water flow direction and gradient
magnitude, and preparing a report to include results, conclusions and recommendations for
9 future work at the site.

January 1990

GSI (1990) observed removal of four underground gasoline-storage tanks and one
® underground waste-oil-storage tank, noted contaminant distribution within the subsurface,
and assisted in directing soil excavation. GSI also obtained soil samples for laboratory
analysis from the tank excavations (including the new tank excavation), the product line
trenches, and soil stockpiles, and prepared a report summarizing field procedures and results
for ARCO.

Approximately 600 cubic yards of soil were removed from the former underground gasoline-
storage tank and product line trench excavations, approximately 950 cubic yards of soil were
removed from the new underground gasoline-storage tank excavation, and approximately 15
cubic yards of soil were removed from the former waste-oil tank excavation. Aceording to
GSI, the size of the former gasoline-storage tank excavation was limited by the presence of
existing structures on the site. Laboratory analysis of compaosite soil samples obtained from
the soil stockpiles reported TPHg concentrations above 1000 ppm for approximately 200
cubic yards, and above 100 ppm for approximately 350 cubic yards of soil removed from the
former tank excavation. This approximately S50 cubic yards of soil was removed to disposal
facilities operated by GSX (as identified by GSI, presently Laidlaw Environmental Services,
® Inc., Limited Class I Disposal Facility, Button Willow, California). Laboratory analysis of
composite soil samples obtained from the soil stockpiles reported TPHg concentrations of
less than 100 ppm for approximately 50 cubic yards of soil removed from the former
gasoline tank excavation, and for approximately 950 cubic yards of soil removed from the
new gasoline tank excavation. This approximately 1,000 cubic yards of soil was removed to

A2
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Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California AGS 69034-2

@
a Class III landfill. Approximately 15 cubic yards of soil removed from the former waste-oil
tank excavation were removed to a disposal facility operated by GSX. Excavations were
backfilled with clean pea gravel. -In addition, a é-inch diameter 0.020 slot size PVC casing

o product recovery well (RW-1) was installed in the backfill of the former waste-oil tank
excavation, at the approximate location shown on the Generalized Site Plan (Plate 2) of this
report. '
The results of laboratory analysis of native soil samples obtained from the former gasoline

® tank excavation, former product line trenches, former waste-oil tank excavation, and new
tank excavation are included in Table 5, and on cross sections A-A’and B-B’, Plates 7
and 8.

®

®

®

@

®

o
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APPENDIX B

WELL CONSTRUCTION PERMIT



4 ALAMEDA COUNTY FLOOD CONTROL AND WATER CONSERVATION DISTRICT
5997 PARKSIDE DRIVE & PLEASANTON, CALIFORNIA 94566 &  (415) 484-2600

®
GROUNDWATER PROTECTION ORDINAN E PERMIT APPLICATION
APPLICANT TO COWPLE '
ocan  PROJECT 4RCo  £TATIoN L0 PERMIT NUMBER 90388
tov  duwt mug guel L—GW%{ BIVD. LOCATION NUMBER
) SAN LBANDRO uu.
CLIEN
Name A(&Co Products Commpawy - kyle Cluisti e PERMIT CONDITIONS
@"\ddross PO Bok. 59{ Phoned
Clty SAN AMATE O Zlp qudoR Circled Permit Requirements Apply

APPLICANT
Neme_ ADPLIED (oeo Sysfems - Mf’ﬁ Ba v wsnsbic .GENERAL

3315 AIAMEDA EXPY swate B4 . A permit appilcation should be submitted so as to
ddress Phone arrive at the Zone 7 offlce flw days prior to
Clty SANIOSE Zlp s (1Y , proposed starting date,

' 2. Submit to Zone 7 within 60 days after completion
TYPE OF PROJECT ‘ of permitted work the origlnal Depariment of
Wel| Construction Gootachnlcal Investigation Water Resources Water Weil Drillers Report or
Cathedic Prcrrecﬂon_ : Genaral —_ equivalent for well projects, or drilling logs
@ Yater Supply - Contamination s and |ocation sketch for geotechnical projects.
Monitoring - Well Destruction — .3. Permit Is veold (f project not begun within 90
‘ N days of approval date.
PROPOSED WATER SUPPLY WELL USE WATER WELLS, |NCLUDING PIEZOMETERS
Domestic {ndustrial ___ Other I« Minimum surface seal thickness [s twe Inches of
MunicIpai Irrigation _ cemant grout placed by tremie.
® - : 2. Minimun seal depth Is 50 fest for municlipal and
DRILLING METHOD: Industrial weils or 20 feet for domestic and
Mud Rotary Alr Rotary ) Auger < Ho{[ow‘s_{f""‘ Irrigation walls wunless 2 lesser depth s
Cable Qther speclally approved. Minimum seal depth for
monltoring weils Is t+he maximum depth practicable
DRILLER'S LICENSE M0. HF 4288 or 20 feet. |
. C. GEQTECHNICAL. Backflil] bors hole with compacted cut-
WELL PROJECTS tIngs or heavy bemtonite and upper two feet with com-
Dritl Hole Dlmfer_ﬁ In. Max [mum pacted materisl. In areas of known or suspected
Casling Dlametor _L [ T Bepth '_lif-r. contamination, tremled cement grout shall be used In
Surface Seal Depth 5~ ft, Number o place of compacted cuttings.
D. CATHODIC. FIil) hole above anoda zone with concrete
@ECTECHNICAL PROJECTS : placed by fremia.
Number of Borings Max imum ‘ E. WELL DESTRUCTION. See attached.
Hole Diameter  ___ In. Depth ___ f+. = |
ESTIMATED STARTING DATE G /a8 /‘io
ESTIMATED COMPLETION DATE I ELYED
o o

| hereby agree to comply with 2ll requirements of this
parmit and Alameda County Ordinance No, 73-68,

Approved Date 22 7tup 90
APPLICANT'S ~3 ,

: .0 . W H
; IGNATURE m B it pate (o / 21 / G5 yman Hong 121989
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Subsurface Environmental Assessment December 14, 1990

ARCO Station 601, San Lgandro, California AGS 69034-2
o
FIELD METHODS
Site Safety Plan
®

The Site Safety Plan (Applied GeoSystems, August 1, 1989) describes the safety
requirements for the evaluation of gasoline hydrocarbons in soil and ground-water at the
site. The site Safety Plan is applicable to personnel of Applied GeoSystems and its
subcontractors. Applied GeoSystems personnel and subcontractors of Applied GeoSystems
® scheduled to perform the work at the site were briefed on the contents of the Site Safety
Plan before work began. A copy of the Site Safety Plan was available for reference by
appropriate parties during the work. The Staff Geologist of Applied GeoSystems was Site
Safety Officer for the project.

o Soit Borings

Prior to the drilling of borings and construction of monitoring wells, permits were acquired
from the appropriate regulatory agency. Copies of the permits are included in Appendix
B of this report. Prior to drilling, Underground Services Alert was notified of our intent to
® drill, and known underground utility lines and structures were marked. The borings were
drilled by a truck-mounted drill rig equipped with 8- or 10-inch-diameter, hollow-stem
augers. The augers were steam-cleaned prior to drilling each boring to minimize the
possibility of cross-contamination. After the borings were drilled, monitoring wells were
constructed in the borings, or the borings were backfilled to the ground surface with neat-
® cement grout and bentonite.

Borings for ground-water monitoring wells were drilled to a depth of no more than 20 feet
below the depth at which a saturated zone was first encountered, or a short distance into
a stratum beneath the saturated zone which was of moisture content and consistency to be
judged as a perching layer by the field geologist, whichever was shallower.

Drill Cﬁttings

Drill cuttings subjectively evaluated for hydrocarbons at levels greater than 100 parts per
® million (ppm) were separated from those subjectively evaluated for hydrocarbons at levels
less than 100 ppm. Evaluation was based either on subjective evidence of soii discoloration,
or on measurements made using a field calibrated organic vapor meter (OVM). Readings
were taken by placing a soil sample into a ziplock-type plastic bag and allowing volatilization
to occur. The intake probe of the OVM was then inserted into the headspace created in -

Cl
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Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California AGS 69034-2

the plastic bag immediately after opening it. The drill cuttings from the borings were placed
on plastic at the site, and covered with plastic. The cuttings were removed to a Class II
Sanitary Landfill by ARCO.

Soil Sampling in Borings

Soil samples were collected at no greater than 5-foot intervals from the ground surface to
the total depth of the borings. The soil samples were collected by advancing the boring to
a point immediately above the sampling depth, and then driving a California-modified, split-
spoon sampler containing brass sleeves through the hollow center of the auger into the soil.
The sampler and brass sleeves were laboratory-cleaned, steam-cleaned, or washed
thoroughly with Alconox® and water, prior to each use. The sampler was driven with a
standard 140-pound hammer repeatedly dropped 30 inches. The number of blows to drive
the sampler each successive six inches was counted and recorded to evaluate the relative
consistency of the soil.

The samples selected for laboratory analysis were removed from the sampler and quickly
sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The
samples were then labeled, promptly placed in iced storage, and delivered to a laboratory
certified by the State of California to perform the analyses requested.

One of the samples in brass sleeves not selected for laboratory analysis at each sampling
interval was tested in the field using an OVM that was field calibrated at the beginning of
each day it was used. This testing was performed by inserting the intake probe of the OVM
into the headspace created in the plastic bag containing the soil sample as described in the
Drill Cuttings section above. The OVM readings are presented in Logs of Bonngs included
in the report.

Logging of Borings

A geologist was present to log the soil cuttings and.samples using the Unified Soil
Classification System. Samples not selected for chemical analysis, and the soil in the
sampler shoe, were extruded in the field for inspection. Logs include texture, color, -
moisture, plasticity, consistency, blow counts, and any other characteristics noted. Logs also
include subjective evidence for the presence of hydrocarbons, such as soil staining,
noticeable or obvious product odor, and OVM readings. :

c2
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Subsurface Environmental Assessment December 14, 1990
ARCO Station 601, San Leandro, California . AGS 69034-2
@
Monitoring Well Construction
® Monitoring wells were constructed in selected borings using clean 4-inch-diameter, thread-

jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues, or
solvents were used in well construction. Each casing bottom was sealed with a threaded
end-plug, and each casing top with a locking plug. The screened portions of the wells were
constructed of machine-slotted PVC casing with 0.020-inch-wide slots for initial site wells.
Slot size for subsequent wells will be based on sieve analysis and/or well development data.
® The screened sections in ground-water monitoring wells were placed to allow monitoring
during seasonal fluctuations of ground-water levels.

The annular space of each well was backfilled with No. 2 by 12 sand, to approximately two
feet above the top of the screened casing for initial site wells. The sand pack grain size for
@ subsequent wells will be based on sieve analysis and/or well development data. A 1-to 2-
foot-thick bentonite plug was placed above the sand as a seal against cement entering the
filter pack. The remaining annulus was then backfilled with a slurry of water, neat cement,
and bentonite to approximately one foot below the ground surface. '

o An aluminum utility box with a PVC apron was placed over each wellhead and set in
concrete placed flush with the surrounding ground surface. Each wellhead cover has a seal
to protect the monitoring well against surface-water infiltration and requires a special
wrench to open. The design discourages vandalism and reduces the possibility of accidental
disturbance of the well.

Ground-Water Monitoring Well Development

The monitoring wells were developed by bailing or over-pumping and surge-block
techniques. The wells were either bailed or pumped, allowed to recharge, and bailed or
® pumped again until the water removed from the wells was subjectively evaluated to be clear
by the field geologist. The wells were allowed to equilibrate for at least 48 hours after
development prior to sampling.  Water generated by well development was stored in 17E
Department of Transportation (DOT) 35-gallon drums on site and was removed on August
21, 1990 by ARCO's subcontractor H&H Environmental Services of San Francisco,
California. : ‘

@

Ground-Water Sampling

The static water level in each well was measured to the nearest 0.01-foot using a Solinst®
® electric water-level sounder cleaned with Alconox® and water before use in each well. The
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ARCO Station 601, San Leandro, California AGS 69034-2
@

liquid in the onsite wells was examined for visual evidence of hydrocarbons by gently

lowering approximately half the length of a Teflon® bailer (cleaned with Alconox® and
° water) past the air/water interface. The sample was then retrieved and inspected for

floating product, sheen, emulsion, color, and clarity. The thickness of floating product
detected was recorded to the nearest 0.1-inch.

Wells which did not contain floating product were purged using a submersible pump. The

-pump, cables, and hoses were cleaned with Alconox® and water prior to use in each well.
o The wells were purged until withdrawal was of sufficient volume to result in stabilized pH,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to standard water solutions. If a purged well became de-watered, the water level
was allowed to recover to at least 80 percent of the initial water level. Prior to the
collection of each ground water sample, the Teflon® bailer was cleaned with Alconox® and
® rinsed with tap water and deionized water, and the latex gloves worn by the sampler
changed. Hydrochloric acid was added to the sample vials as a preservative (as required
for specific laboratory analysis). A sample-method blank was collected by pouring distilled
water into the bailer and then into sample vials. A sample of the ground water was then
collected from the surface of the water in each of the wells using the Teflon® bailer. The
@ water samples were then gently poured into laboratory-cleaned, 40-milliliter (ml) glass vials,
"~ 3500 ml plastic bottles, or 1-liter glass bottles (as required for specific laboratory analysis)
and sealed with Teflon®-lined caps, and inspected for air bubbles to check for headspace,
which would allow volatilization to occur. The samples were then labeled and promptly
placed in iced storage. A field log of well purging procedures and parameter monitoring
® was maintained. Water generated by the purging of wells was stored in 17E DOT 35-gallon -
drums onsite, and was removed and disposed of by ARCO'’s subcontractor H & H
Environmental Services 6f San Francisco on August 21, 1990.

Sample Labeling and Handling

¢ Sample containers were labeled in the field with the job number, sample location and depth,
and date, and promptly placed in iced storage for transport to the laboratory. A Chain of
Custody Record was initiated by the field geologist and updated throughout handling of the
samples, and accompanied the samples to a laboratory certified by the State of California
for the analyses requested. Copies of the Chain of Custody records are included in

® Appendix E. Samples will be properly disposed of after their useful life has expired.

.
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CIVIL ENGINEER, INC.

CONSULTING * PLANNING * DESIGN * SUURVEYING

@ :
4133 Mohr Ave., Suite E * Pleasanton, CA Q4556
415] a52-9372
®
@ o . .
JULY 17, 1999 ‘ JOB NC. 17461
ELEVATIONS OF EXISTING MONITOR WELLS AT ARCO SERVICE STATION NO. 681
WASHINGTON AVENUE AT LEWELLING BOULEVARD, SAN LEBNDRO, CALIFORNIA.
¢ FOR: APPLIED GEOSYSTEMS,

PROJECT NO. 69034-2

BENCHEMARK :
A CINCH NAIL IN TOP OF CURB AT STORM WATER INLET AT NORTHEAST

CORNER OF THE INTERSECTION OF LEWELLIKG BLVD. AND WASHINGTON
AVENUE, ELEVATION 22.8¢ CITY OF SAN LEANDRO DATUM.

MONITOR WELL DATA TRBLE
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WELL DESIGNATION ELEV DESCRIPTICN
22.98 TOP OF PVC CREING
23.37 TOP OF BOX
22.96 TOP OF PVC CASING
22.38 TOP .OF BOX
2¢.54 TOP OF PVC CASIES

21.13 TOP OF BOX
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CHAIN OF CUSTODY RECORDS




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 823-0775
Fax: (415) 651-8647

ANALYSIS REPORT

1020tab.frm
Attention: Mr. Dave Higgins Date Sampled: 06-28-90
Applied GeoSystems Date Received: 07-03-90
3315 Almaden Expressway BTEX Analyzed: 07-09-90
San Jose, CA 95118 TPHg Analyzed:  07-09-90
Project: AGS 69034-2 TPHd Analyzed: 07-11-90
Matrix: Soil
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg TPHd
- ppm ppm ppm ppm ppm ppm
Detection Limit: 0.050 0.050 0.050 0.050 2.0 10
SAMPLE
Laboratory Ideatification
$-4.5-B6 14 0.09% 025 13 9.5 ND
S1007012 :

ppm = parts per million = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may. be present at concentrations below the detection limit.
NR = Analysis not requested. :

ANALYTICAL PROCEDURES
BTEX- Benzene, toluene, cthylbenzene, and total xylene isomers (BTEX) are measured by extraction using EPA Method 5030
followed by analysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photoionization detector
(PID) and a flame-ionization detector (FID) in series. ’
TPHg-Total petroleum hydrocarbons as gasoline (low-to-medium boiling points) are measured by extraction using EPA Method 5039,
followed by analysis using modified EPA Method BO1S, which utilizes a2 GC equipped with an FID.
‘TPHd-Total petroleur hydrocarbons as diess] (high boiling points) are measured by extraction using EFA Method 3550 for soils and

EPA Meth for water, followed by modificd EPA Method 8015 with direct sample injection into a GC equipped with an FID.
P Sy
S Z : (7-16-90
Laboratory Representative Date Reported

APPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
: . {Cenification No. 153)




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: {415) 651-8647

ANALYSIS REPORT

10201ab.frm

Attention: Mr. Dave Higgins Date Sampled: 06-28-90

Applied GeoSystems _ Date Received: 07-03-90

3315 Almaden Expressway BTEX Analyzed: 07-09-90

San Jose, CA 95118 TPHg Analyzed:  07-09-90
Project: AGS 69034-2 TPHd Analyzed: 07-12-90

Matrix: Soil
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg TPHd
ppm ppm ppm ppm ppm ppm

Detection Limit:  0.050 0.050 0.050 0.050 2.0 10
SAMPLE
Laboratory Identification
5-7.5-B6é 6.0 27 88 52 420 280
351007013 '
$-12-B6 0.062 0.29 00 060 6.5 ND
$1007014 '

ppm = parts per million = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may be present at concentrations betow the detection limit.
NR = Analysis not requested.

ANALYTICAL PROCEDURES _
BTEX- Benzene, ioluene, cthylbenzene, and total xylene isomers (BTEX) are measured by extraction using EPA Method 5030
followed by analysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photoionization detector
(PID) and a flame-ionization detector (FID) in series.
TPHg—Tolal petrolevm hydmcasbons as gasoline (low-to-medium boiling points) are measured by extraction using EPA Method 5030,
followed by analysis using modified EPA Method 8013, which utilizes a GC equipped with an FID.
TPHd~Total petrolzum hydrocarbons as diesel (high boiling points) are measured by extraction using EPA Mecthod 3550 for soiis and
EPA Method 3510 for water, followed by modified EPA Method 8015 with direct sampie injection into 2 GC equipped with an FID.

W _ 07-16:90

Laboratory Representative Date Reported

APPLIED ANALYTICAL LABORATORY 1S CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
(Certification No. 153)




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: {415) 623-0775

“Fax: (415) 651-8647

ANALYSIS REPORT

10261ab.frm

Attention: Mr. Dave Higgins Date Sampled: 06-28-90

Applied GeoSystems Date Received:  07-03-90

3315 Almaden Expressway - BTEX Analyzed: 07-09-90

San Jose, CA 95118 TPHg Analyzed: 07-09-90
Project: AGS 69034-2 : TPHd Analyzed: 07-12-90

Matrix: Soil
Ethyl- Total
Benzene Toluene benzene Xylenes ~ TPHg TPHd

Detection Limit:  0.0050 0.0050 0.0050 0.0050 1.0 10
SAMPLE
Laboratory Identification
S-16.5-B6 ' ND 0.040 0.011 0.069 ND ND
§1007015

ppm = parts per miilion = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may be present at concentrations below the detection limit.
NR = Analysis not requested,

ANALYTICAL PROCEDURES
BTEX~ Benzene, tolucne, ethylbenzene, and total xylene isomers (BTEX) arc measurcd by extraction using EPA Method 5030°
followed by apalysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photoionizatich detector
(PID) and a flame-ionization detector (FID) in scries. ' '
TPHe~Total petroleum hydrocarbons as gasoline (Jow-to-medium boiling points) are measured by extraction using EPA Method 5030,
followed by analysis using modified EPA Method 8013, which utilizes a GC equipped with an FID.
TPHd-Total petroleum hydrocarbons as dicsel (high boiling points) are measured by extraction using EPA Method 3550 for soils and

EPW for water, followed by modificd EPA Mcthod 8015 with direct sample injection into a GC equipped with an FID.
L 07-16-90
Laboratory Representative Date Reported

APPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
{Certification No. 153}




® APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremant, CA 94538
Bus: (415) 623-0775
® Fax: (415) 651-8647

ANALYSIS REPORT

¢ 1020tab.frm
Attention;: Mr. Dave Higgins , Date Sampled: 06-28-90
Applied GeoSystems Date Received: 07-03-90
3315 Almaden Expressway BTEX Analyzed: 07-12-90
San Jose, CA 95118 TPHg Analyzed:  07-12-90
Project: AGS 69034-2 TPHd Analyzed: NR
® Matrix: Soil
Ethyl- Total _
Benzene Toluene benzene Xylenes TPHg TPHd
® Detection Limit: 0.0050 0.0050 0.0050 0.0050 1.0 10
SAMPLE .
Laboratory Identification
5-4.5-B7 071 - 0040 0.18 068 93 NR
¢ | S1007016
$-12.5-B7 0.056 0.015 ND 0.011 ND NR
51007019
Py 5-16-B7 0.0085 0.0071 ND 0.0094 ND NR
51007018
$-12-B8 0.034 0.039 0.0098 0.046 1.7 NR
51007022 _ :
® 5-15.5-B8 0.082 0.076 ND 0.079 . ND NR
31007023
ppm = parts per million = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may be present at concentrations below the detection limit,
NR = Analysis not requested.
ANALYTICAL PROCEDURES
. BTEX— Benzene, toluene, ethylbenzene, and total xylene isomers (BTEX) are measured by extraction using EPA Method 5030
followed by analysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photaionization detector
(PID) and a flame-ionization detector (FID) in series.
TPHg-Total petrolcum hydrocarbons as gasoline (low-to-medium boiling points) are measured by extraction using EPA Method 5030,
followed by analysis using modified EPA Methed 8015, which utilizes a GC equipped with an FID,
TPHd-Totat petroleum hydrocarbons as diesel (high boiling points) are measured by extraction using EPA Method 3550 for soils and
EPWD for water, followed by modified EPA Mcthod 8015 with direct sample injection into a GC equipped with an FID.
® [~ _ | 07-16-90

Laboratory Representative Date Reported

AFPPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
® {Certification No, 153) -




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: (415) 651-8647

ANALYSIS REPORT

10201ab.frm

Attention: Mr. Dave Higgins Date Sampled:  06-28-90
Applied GeoSystems Date Received:  07-03-90
3315 Almaden Expressway BTEX Analyzed: 07-07-90
San Jose, CA 95118 TPHg Analyzed:  07-07-90
Project: AGS 69034-2 TPHd Analyzed: NR
Matrix: Soil
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg TPHd
ppm ppm * ppm ppm ppm ppm
Detection Limit: ~ 0.050 0.050 0.050 0.050 2.0 10
SAMPLE
Laboratory Identification
$-10-B7 099 - 0.71 0.50 13 15 NR
$1007017
5-9-B8 0.18 0.25 0.094 0.43 31 NR
$1007021 ,

ppm = parts per million = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may be present at concentrations below the detection limit. -
NR = Analysis not requested.

ANALYTICAL PROCEDURES
BTEX-- Benzene, toluene, ethylbenzene, and totat xyicne isomers (BTEX) are measured by extraction using EPA Method 5030
followed by analysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photoionization detector
(PID) and a flame-ionization detector (FID) in series.
TPHg-Total petroleum: hydrocarbons as gasoline (low-to-medium boiling points) arc measured by extraction vsing EPA Method 5030,
followed by analysis using modified EPA Method 8015, which utilizes a GC cquipped with an FID.
TPHd—Tolal petroleum hydrocarbons as diesel (high boiling points) are measured by extraction using EPA Method 3550 for soils and

EPA Method for water, followed by modified EPA Method 8015 with direct sample injection into a GC equipped with an FID.

P e 0‘7-11'%
Laboratory Representative ‘ Date Reported

APPLIED ANALYTICAL LABORATORY 1S CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
(Centification No. 153) ‘




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415} 623-0775
Fax: (415)651-8647

ANALYSIS REPORT

10201ab.frm
Attention: Mr. Dave Higgins Date Sampled: 06-28-90
Applied GeoSystems Date Received:  07-03-90
3315 Almaden Expressway BTEX Analyzed: 07-12-90
San Jose, CA 95118 TPHg Analyzed: 07-12-90
Project: AGS 69034-2 TPHd Analyzed: NR
Matrix: Soil
Ethyl- Total
Benzene Toluene benzene Xylenes TPHg TPHd
ppm ppm ppm ppm ppm ppm
Detection Limit: 1.0 1.0 1.0 1.0 40 10
SAMPLE
Laboratory Identification
5-6-B8 7 11 3¢ 16 82 620 NR
$1007020

ppm = parts per million = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may be present at concentrations below the dctccuon limit.
NR = Analysis nat requested,

ANALYTICAL PROCEDURES
BTEX— Becnzene, toluene, ethylbenzene, and total xylene isomers (BTEX) are measured by extraction using EPA Method 5030
followed by anaiysis using EPA Method B020/602, which utilizes a gas chromatograph (GC) equipped with a photoionization detector
(PID) and a flame-ionization detector (FID) in series.
TPHg--Total petmlcum hydrocarbons as gasoline (low-to-medium boiling points) are measured by extraction using EPA Melhod 5030,
followed by analysis using modified EPA Mcthod 8015, which utilizes a GC equipped with an FID.
TPHd-Total petroleum hydrocarbons as diesel (high boiling points) are measured by extraction using EPA Method 3550 for soils and
EPA Methogl)i? for water, followed by modified EPA Method 8015 with direct sample injection into a GC equipped with an FID.

/"—ﬁk%/\_/"

Laboratory Representative

07-16-90
Date Reported

APPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
(Centification No. 153) -



APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: (415) 651-8647

ANALYSIS REPORT

togsoil.rpt
Report Prepared for: Date Received: 07-02-90
Applied GeoSystems Laboratory #: $1007012
3315 Almaden Expressway Project #: 69034-2
San Jose, CA 95118 Sample #: $-4.5-B6
Attention: Dave Higgins Matrix: Soil
Parameter Result Detection Limit  Date
. Smg/kg) L (mg/kg) B Analyzed
TPH as ©0il and Grease 190 50 07-09-90

rm'liigrams per kilogram = ppm
Not detected. Compound(s) may be present at
concentrations below the detection limit.

mg/kg

PROCEDURES

TPH as Oil and Grease: Total Petroleum Hydrocarbons as Qil and Grease are measured
by extraction and gravimetric analysis according to Standard Method 503D/E.

e

07-12-90

‘Laboratory Representative

Date Reported




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: (415) 651-8647

ANALYSIS REPORIT

togsoil.rpt
Report Prepared for: Date Received: 07-02-90
Applied GeoSystems Laboratory #: $1007013
3315 Almaden Expressway Project #: 69034-2
San Jose, CA 95118 ' Sample #: - §-7.5-B6
Attention: Dave Higgins Matrix: Sail
Parameter Result Detection Limit  Date
(mg/kq) (mg/Xkq) Analyzed
TPH as 0il and Grease 130 50 07-09-90 !|

mg/kg = milligrams per kilogram = ppm
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.

PROCEDURES

TPH as Oil and Grease: Total Petroleum Hydrocarbons as Oil and Grease are measured
by extraction and gravimetric analysis according to Standard Method 503D/E.

ﬂ\’M —— | 07-12-90

Laboratory Representative | Date Reported




o APPLIED ANALYTICAL
' Environmental Laboratories
42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
® Fax: (415) 651-8647
@
ANALYSIS REPORT
togsoil.rpt
° Report Prepared for: Date Received: 07-02-90
Applied GeoSystems Laboratory #: $1007014
3315 Almaden Expressway Project #: 69034-2
San Jose, CA 95118 Sample #: S-12-B6
Attention: Dave Higgins Matrix: Soil
®
Parameter Result Detection Limit Date
(mg/kg) (mg/kg) Analyzed
® TPH as 0il and Grease 130 . S0 07-09-90
mg/kg = milligrams per kilogram = ppm
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.
@
PROCEDURES
@ TPH as Oil and Grease: Total Petroleum Hydrocarbons as Oil and Grease are measured
by extraction and gravimetric analysis according to Standard Method 503D/E.
®
| S @"“J 07-12-90
® Laboratory Representative Date Reported
®




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-Q775
Fax: {(415) 651-8647

ANALYSIS REPORT

togsoil.rpt
Report Prepared for: Date Received: 07-02-90
Applied GeoSystems Laboratory #: $1007015
3315 Almaden Expressway Project #: 69034-2
San Jose, CA 95118 Sample #: S-16.5-B6
Attention: Dave Higgins Matrix: Soil
Parameter Result Detection Limit Date
(mg/kqg) (mg/kg) Analyzed
TPH as 0il and Grease 63 50 07-09-90

mg/kg = milligrams per kilogram = ppm
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit.

PROCEDURES

TPH as Oil and Grease: Total Petroleum Hydrocarbons as Oil and Grease are measured
by extraction and gravimetric analysis according to Standard Method 503D/E.

/ @“-W 07-12-96

Laboratory Representative Date Reported
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MOBILE CHEM LABS INC. 0r

A:iuLD SEOSYSTEMS
5021 Blum Road, Suite 3 « Martinez, CA 94553 : N JOSZ zranecy
Phone (415) 372-3700 » Fax (415) 372-6985 '

Y 2
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a

Chromalab, Inc.

2239 Omega Road, #1

San Ramon, California 94583 Date Sampled: 08-28/29-80

Attn: Eric Tam Date Received: 07-10-90
Date Reported: 07-10-80

ORGANIC LEAD ANALYSIS

Sample Sample Detection SCIL
Number Deacripﬁion . Limit RESULTS
rrm rpm

Project # 790048

BO700489 SB-12-B8 0.5 ' <0.5
BO70050 SB~10-B7 0.5 <0.5
BO70051 = SB-S-B8 0.5 _ <0.5

QA/QC: Blank is none detected
Spike Recovery ia 91%
Duplicate Spike Deviation is 7. 1%

Note: Analysis — California LUFT Manual, 12/87

MOBILE CHEM LABS

/@éiéééé%szzﬂ

Ronald G. Evans
Lab Director
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° CHROMALAB, INC o
9 . o Hazardous Waste  (#E694)
: v s - - — - - o Drinking Water (#955)
Analytical Laboratory A
Specializing in GC-GC/MS 3 « Waste Water
July 11, 1990 . chromaLab® FPTE MRS 6046

Client: APPLIED GEOSYSTEMS ~ -~ Attn: ~ Dave Higgins
Date Sampled: June 28, 1930 Date Submitted: July 9, 1990
Date of Analysis: July 10, 1990

Project No: 690342 Project Name: ARCO 601

o Sample I.D.: S-4.5-86
Method of Analysis: EPA 8240 . Detection Limit:_ 10 ug/Kg

COMPOUND MAME Spike Recovery

CHLOROMETHANE

VINYL CHLORIDE

® BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)

® 1,1-DICHLOROETHANE
CHLOROFORM
1,1,1~-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1, 2-DICHLOROETHANE

® TRICHLOROETHENE
1,2-DICHLOROPROPANE
BROMODICHLOROMETHANE
2~CHLOROETHYLVINYLETHER
TRANS-1, 3-DICHLOROPROPENE
TOLUENE

® CIS-1,3~DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
CHLOROBENZENE
ETHYL BENZENE

® BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1,3-DICHLOROBENZENE
1, 4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
TOTAL XYLENES
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100.1% 109. 3%
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106.2% 92.0%
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ChromaLab, Inc.

-m Eric Tam '

® Senior Chemist Lab Director

2239 Omega Road, #1 « San Ramon, California 94583
® ' 415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157




CHROMALAB, INC. = - feswese  (esss

""" Drinking Water :
Analytical Laboratory e (#955)

Specializing in GC-GC/MS . .
July 11, 1990 ChromaLab Fi 158 Th s a

Client: APPLIED GEOSYSTEMS Attn: Dave Higgins
Date Sampled: June 28, 1990 Date Submitted: July 9, 1930
Date Extracted: July 10, 1990 Date of Analysis: July 11,1880

Project Name: ARCO 601 Project No.: 690342
® Ssample I.D.:_ S-4.5-B6
Method of Analysis: ERPA 8270 Matrix: _soil

Sampie MDL Spike

COMPOUND NAME mg/Kg ma/Kg Recovery
PHENOL N.D. 87.9%

o BIS(2-CHLOROETHYL) ETHER  N.D. 0.5  ==———-
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLORCOBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE

® 2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL JETHER
4=-METHYLPHENOL
N-NITROSO~DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

¢ ISOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS{2-CHLOROETHOXY )METHANE

® 2,4-DICHLORQPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4—-CHLOROANILINE
HEXACHLOROBUTADIENE
- 4-CHLORO-3-METHYLFHENOL
2-METHYLNAPHTHALENE

® HEXACHLOROCYCLOPENTADIENE
2.,4,8-TRICHLOROPHENCL
2,4,6-TRICHLOROPHENOL
2-CHLOROMNAPHTHALENE
2=NITROANILINE

® DIMETHYL PHTHALATE
ACENAPHTHYLENE

3-NITROANILINE

ACENAPHTHENE

2,4-0INITROPHENCL

4-NITRCPHENOL

DIBENZOFURAN

{continued on next page)
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. : 2239 Omega Road, #1 » San Ramon, California 94583
® 415/831-1788 o Facsimile 415/831-8798
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CHROMALAB, INC.

P

Analytical Laboratory
Specializing in GC-GC/MS

Project Name: ARCO 601
Sample 1I.D.: S5-4.5-B6

Method of Analysis: EPA 8270

COMPOUND NAME

Sample
mg/Kg

+ Environmental Analysis
Hazardous Waste  (#E694)
Drinking Water (#955)
Waste Water

_ C Itati ’
SR onsultation Page 2

ChromalLab File #0790046A

Project No.: 690342

Matrix: _soil

MDL
mg/Kg

Spike
Recovery

2,4-DINITROTOLUENE
2,6-DINITROTOLUENE

DIETHYL PHTHALATE
4-CHLORO-PHENYL PHENYL ETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYL PHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE

DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE

3,3’ -DICHLOROBENZIDINE
BENZC(A)ANTHRACENE
BIS{2-ETHYLHEXYL)PHTHALATE
CHRYSENE '
DI-N-OCTYLPHTHALATE
BENZO{B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO(1,2,3 C,DIPYRENE
DIBENZO(A, H)ANTHRACENE
BENZO(G,H,IJPERYLENE

ChromatLab,

Inc.

David Duong
Senior Chemis

N.
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Eric Tam
Ltah Director

2239 Omega Road, #1 « San Ramon, California 94583

415/831-1788 « Facsimile 415/831-8798
: Faderat 1IN #RR-M AN KT
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® CHROMALAB. INC .+ Mo Environmental Analysis
y . o « Hazardous Waste  (#E694)
PE—— © s ST o o Drinking Water {#955)
Analy_tlca! La!:)aratory . I o Waste Water
Specializing in GC-GC/MS +_Cansultati _
July 11, 1990 chromaLab *FAT S ¥9% 00468

Client: APPLIED GEOSYSTEMS Attn: Dave Higgins
Date Sampled: June 28, 1990 Date Submitted: July 9, 1990
Date of Analysis: July 10, 1990

Project No: 690342 Project Name: ARCO 601

@ Sample I.D.: &-7.5-B6
Method of Analysis: EPA 8240 Detection Limit: 100 ug/Kg

COMPOUND NAME
CHLOROMETHANE
VINYL CHLORIDE

® BROMOMETHANE
CHLOROETHANE |
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)

L 1,1-DICHLOROETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE

® TRICHLOROETHENE
1, 2-DICHLOROPROPANE
BROMODICHLOROMETHANE
2-CHLOROETHYLVINYLETHER
TRANS—-1, 3-DICHLOROPROPENE
TOLUENE

o CIS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
CHLORORENZENE
ETHYL BENZENE

® BROMOFORM
1,1,2,2~-TETRACHLOROETHANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
TOTAL XYLENES '

g/Kg ___Spike Recovery

Z
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ChromalLab, Inc.

—

m/ Eric Tam

® Seniar Chemist Lab D'irec_:tor

2239 Omega Road, #1 « San Ramon, California 94583
® 415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157
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CHROMALAB, INC. _ .. . 2 | cwwess (s
R ——— - .

Analytical Laboratory | Drinking Water {#955)
Specializing in GC-GC/MS b

)

Lo » Waste Water
. .:Chromatab F £rosY8%iho0468

Client: APPLIED GEOSYSTEMS Attn: Dave Higgins
- Date Sampled: June 28, 1990 Date Submitted: July 9, 1930
Date Extracted: July 10, 1980 Date of Analysis: July 11,1990

July 11, 1890

Project Name: ARCO 6§01 Project No.: 690342
¢ Sample I.D.:_ S5-7.5-86
Method of Analysis: EPA 8270 Matrix: soil

. Sample MDL Spike
COMPOUND NAME ma/Kg mg/Kg Recovery
PHENOL N.D. 0.5 97.9%
® BIS(2-CHLOROETHYL) ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE

@ 2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL )ETHER
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

@ I SOPHORONE
2-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID _
BIS(2-CHLOROETHOXY JMETHANE
2,4-DICHLOROPHENOL

® 1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE

® HEXACHLOROCYCLOPENTADIENE
2,4,5~-TRICHLOROPHENOL
2,4,5~TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE

® ACENAPHTHYLENE
3-NITROANILINE
ACENAPHTHENE
2,4=-DINITROPHENOL
4=-NITROPHENOL

! DIBENZOFURAN

® (continued on next page)

mmmmmmmmmmmmmomommcnmmmmmmmmmmmmommmm

.D.UFTUUDUDDDDOU)DUD@DDUOUDUUDUUUUUUDU.DU

L2Z2L2Z2ZLZ2ZZZZZZNZIZZNEZZZZZZZZZZZZZ2ZZZ 22
OMRNOMNMOONOCOO00 0200000000000 0000

2239 Omega Road, #1 « San Ramon, California 94583

@ , 415/831-1788 « Facsimile 415/831-8798
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CHROMALAB, INC.

Analytical Laboratory
Specializing in GC-GC/MS

Project Namef ARCO 601
Sampie I.D.: S~7.5-B6

Method of Analysis: EPA 8270

COMPOUND NAME

Sample
mg/Kg

» Environmental Analysis -

+ Hazardous Waste  (#E694)
« Drinking Water (#955)
« Waste Water
« Consultation

Page 2

ChromaLab File #07390046B

Project No.:

620342

Matrix: soil

MDL
ma/Kg

Spike .
Recovery

2,4-DINITROTOLUENE
2,B6-DINITROTOLUENE

DIETHYL PHTHALATE
4=CHLORO-PHENYL PHENYL ETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYL PHENOL
N-NITROSODIPHENYLAMINE
4-BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE

DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE
3,3"-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS(2-ETHYLHEXYL)}PHTHALATE
CHRYSENE
DI-N-OCTYLPHTHALATE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO(1,2,3 C,D)}PYRENE
DIBENZO(A,H)ANTHRACENE
BENZO(G,H. I )PERYLENE

Chromatab, Inc.

David Duong
Senior Chemist
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Eric Tam
Lab Director

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
Faderal iIN #RR-N1401R7



Analytical Laboratory
Specializing in GC-GC/MS
July 11, 19990

Date Sampled: June

Project No: 690342

Method of Anaiysis:

® CHROMALAB, INC.

e

-

28, 1980 Date Submitted:
Date of Analysis: July 10, 1990

-

D e e

» Environmental Anaiysis

» Hazardous Waste  (#E694)
) « Drinking Water
TR s e Waste Water

ChromaLab® FOTE"030046¢

Project Name:

® Sample I.D.: §&-12-B6 ‘
EPA 8240 Detection Limit:

COMPOUND NAME

Spike

Client: APPLIED GEOSYSTEMS Attn: Dave Higgins

(#955)

July 8, 1980

ARCO 601

10 ug/Kg

Recovery

CHLOROMETHANE
VINYL CHLORIDE
® BROMOMETHANE
CHLOROETHANE

1,1-DICHLORCETHENE
METHYLENE CHLORIDE

® 1, 1-DICHLOROETHANE
CHLORGFORM

BENZENE
1,2~DICHLOROETHANE
@ TRICHLOROETHENE
1,2~DICHLOROPROPANE

TOLUENE

TETRACHLOROETHENE

CHLOROBENZENE
ETHYL BENZENE
® BROMOFORM

1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
TOTAL XYLENES

ChromaLab, Inc.

David Duong
L Senior Chemist

TRICHLOROFLUOROMETHANE
1,2-DICHLOROETHENE (TOTAL)

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE

BROMODICHLOROMETHANE
2-CHLOROETHYLVINYLETHER
TRANS-1, 3-DICHLOROPROPENE

® CIS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE

DIBROMOCHLOROMETHANE

1,1,2,2-TETRACHLOROETHANE

Z =
()
Lo
P
o]

2 ZZ2ZZZTZZ2ZZ2PZ2Z2ZZ222
UUGUUDUUUUUDUUD.UUU

~d

-

WEZTZEZZL A ZZZ2Z2ZWZTZ
U000 o OgooooQ

-~ >

Eric

- 100.

96.

98.

106.

Tam

1%

Lab Director

88.7%

92.8%

92.0%

415/831-1788 « Facsimile 415/831 -8_798
Federal ID #68-0140157

2239 Omega Road, #1 « San Ramon, California 94583
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CHROMALAB, INC. - - . Hazardous Waste | (#E694)
e . e

Analytical Laboratory | Drinking Water {#955)
v S « Waste Water
Specializing in GC-GC/MS T nsultati .
July 11, 1990 -7 chromaLab RO ¥ho4ec

Client: APPLIED GEOSYSTEMS Attn: Dave Higgins
Date Samplted: Junhe 28, 1990 © Date Submitted: July g, 1990
Date Extracted: Juiy 10, 1990 Date of Analysis: July 11,1980

Project Name: ARCO 601 Project No.: §90342

¢ Sample I.D.: S-12-B6
Method of Analysis: EPA 8270 Matrix: soil

Sample MDL Spike

COMPOUND NAME ma/Kg mg/Kg Recovery
PHENOL 0.5 - 97.9%

o BIS(2-CHLOROETHYL) ETHER N.D. 0.5  —=——=-
2-CHLOROPHENOL
1, 3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE

® 2-METHYLPHENOL
BIS(2-CHLOROISOPROPYL )ETHER
4-METHYLPHENOL
N-NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

® ISOPHORONE
2-NITROPHENOL
2, 4~DIMETHYLPHENOL
BENZOIC ACID
BIS(2-CHLOROETHOXY JMETHANE
2 4-DICHLOROPHENOL

® 1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLOROBUTADIENE
4-CHLORO-3-METHYLPHENOL
2-METHYLNAPHTHALENE

L HEXACHLOROCYCLOPENTADIENE
2., 4,5-TRICHLOROPHENOL
2.4 ,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE
DIMETHYL PHTHALATE

® ACENAPHTHYLENE
3~-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENOL
4-NITROPHENOL
DIBENZOFURAN

@ " (continued on next page)

mu-:o-nmmmmmmmmmmomommmmmmmmmmmmmmmomm'mm

ZZ2 2 ZEZEZZZZ 22222 Z2ZZZEZZZZ22 222 ZZ2Z22Z2222
ETJGDDUGDUDDDDDOOUUUUUDDDUDDUUUOED-U'EJ;D.D.U.U
OMNOMNMOONODOQOO0O—~ 020000 NDOO0DO0O0O000—-~0000

, 2239 Omega Road, #1 « San Aamon, California 94583
® 415/831-1788 « Facsimiie 415/831-8798
Federal ID #68-0140157




CHROMALAB, INC.

Analytical Laboratory
Specializing in GC-GC/MS

Project Name: ARCQO 601
Sample I.D.: 5-12-B8

Method of Analysis: EPA 8270

COMPOUND NAME

Project No.:

Sample
ma/Kg

Drinking Water
Waste Water
Consultation

Matrix: soil

690342

Environmental Analysis
Hazardous Waste  (#E694)

(#955)

Page 2

MDL

Spike

ma/Kg Recovery

2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
DIETHYL PHTHALATE

4-CHLORO~-PHENYL PHENYL ETHER

FLUORENE
4-NITROANILINE

4,6-DINITRO-2-METHYL PHENOL

N-NITROSODIPHENYLAMINE
4-BROMOPHENYL- PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLORORPHENOL
PHENANTHRENE

ANTHRACENE

DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE
3,3"-DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
BIS({2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DI-N-OCTYLPHTHALATE
BENZO(B)FLUCORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)IPYRENE
INDENO(1,2,3 C,D)PYRENE
DIBENZO(A,H)ANTHRACENE
BENZO(G,H, I )PERYLENE

Chreomalab, Inc.

David Duong
Senior Chemist
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Eric Tam
Lab Director

2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798

Federal ID #68-0140157




] | e .
~ CHROMALAB, INC. 7« Enronmenl praiyss
Analytical Laboratory . - - = o, Drinking Water (#955)

Waste Water
Speciallzing in GC-GC/MS onsultation
July 11, 1990 chromaLab’ FPIEMAIOR s 00460

1
s & o @

Client: APPLIED GEOSYSTEMS Attn: Dave Higgins
Date Sampled: June 28, 1990 Date Submitted: July 9, 1990
Date of Analysis: July 10, 1990

Project No: 6850342 Project Name: ARCO 601

e Sampie I.D.: S-16.5-B6
Method of Analysis: EPA 8240 Detection Limit: 10 pg/Kg

COMPOUND NAME a/Kg Spike Recovery

CHLOROMETHANE

VINYL CHLORIDE

¢ BROMOMETHANE
CHLORQOETHANE
TRICHLOROFLUOROMETHANE
1, 1~DICHLOROETHENE
METHYLENE CHLORIDE
1,2-DICHLOROETHENE (TOTAL)

o 1,1-DICHLOROETHANE
CHLOROFORM
1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BENZENE
1,2-DICHLOROETHANE

@ TRICHLOROETHENE
1, 2-DICHLOROPROPANE
BROMODICHLOROMETHANE
2-CHLOROETHYLVINYLETHER
TRANS-1, 3-DICHLOROPROPENE
TOLUENE

® ~ CIS-1,3-DICHLOROPROPENE
1,1,2-TRICHLOROETHANE
TETRACHLOROETHENE
DIBROMOCHLOROMETHANE
CHLOROBENZENE

"~ ETHYL BENZENE

® BROMOFORM
1,1,2,2-TETRACHLOROETHANE
1, 3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2-DICHLOROBENZENE
TOTAL XYLENES

100.1% 109, 3%
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ChromalLab, Inc.

. Eric Tam
® Senior Chemist Lab Director

' 2239 Omega Road, #1 « San Ramon, California 94583
® | 415/831-1788 « Facsimile 415/831-8798
" Fadaral 1D} #68-0140157



® CH ROMALAB lNC S T Rl « Environmentai Analysis
y a I + Hazardous Waste  (#E694)
I ——— L s Drinking Water (#955)
gpfcﬂlcgn?;ogggcms | N . Wase Water
July 11, 1980 - hromatab W% 00460

Client:; APPLIED GEQOSYSTEMS Attn: Dave Higgins
Date Sampled: June 28, 19390 Date Submitted: July 9, 1990
Date Extracted: July 10, 1990 Date of Analysis: July 11,1990

Project Name: ARCO 501 Project No.: 690342

9 Sampie I.D,:_ $-16.5-8B6
Method of Analysis: EPA 8270 Matrix: __soil

Sample MDL Spike

COMPQUND NAME ma/Kg mg/Kg Recovery
PHENOL 97.9%

@ BIS{2-CHLOROETHYL) ETHER = N.D. 0.5  —=—==-
2—CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4~-DICHLOROBENZENE
BENZYL ALCOHOL
1,2-DICHLOROBENZENE

@ Z2-METHYLPHENOL
BIS(2-CHLOROQISOPROPYL)ETHER
4-METHYLPHENOL
N=NITROSO-DI-N-PROPYLAMINE
HEXACHLOROQETHANE
NITRCBENZENE

@ ISOPHORONE
2=-NITROPHENOL
2,4-DIMETHYLPHENOL
BENZOIC ACID
BIS{2-CHLOROETHOXY )METHANE
2,4-DICHLOROPHENOL

@ 1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
HEXACHLQOROBUTADIENE
4~CHLCRO=3-METHYLPHENOL
2-METHYLNAPHTHALENE

@ HEXACHLOROCYCLOPENTADIENE

: 2,4,8-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENGL
2-CHLORONAPHTHALENE
Z-NITROANILINE
DIMETHYL PHTHALATE

® ACENAPHTHYLENE
3-NITROANILINE
ACENAPHTHENE
2,4-DINITROPHENGL
4-NITROPHENOL
DIBENZOFURAN

® {continued on rnext page)
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2239 Omega Road, #1 « San Ramon, California 84583
@ 415/831-1788 « Facsimile 415/831-8798
Federal ID #68-0140157




CHROMALAB, INC.

Analytical Laboratory
Specializing in GC-GC/MS

ARCO 601
$-16.5-B6
EPA 8270

Project Name:
Sample I.D.:
Method of Analysis:

COMPOUND NAME

Sampie MDL
ma/Kg

P

« Environmental Analysis

o « Hazardous Waste  {#E634)
L » Drinking Water {#955)
7 « Waste Water
T -2 o Consultation
‘ Page 2

ChromaLab File #0730046D

Project No.:

690342

Matrix:_  soil

Spike

ma/Kg Recovery

2,4-DINITROTOLUENE
2,6-DINITROTOLUENE

DIETHYL PHTHALATE |
4-CHLORO-PHENYL PHENYL ETHER
FLUORENE

4-NITROANILINE
4,6-DINITRO-2-METHYL PHENOL
N-NITROSODIPHENYLAMINE
4~BROMOPHENYL PHENYL ETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE

DI-N-BUTYL PHTHALATE
FLUORANTHENE

PYRENE

BUTYLBENZYLPHTHALATE

3,3’ -DICHLOROBENZIDINE
BENZO( A ) ANTHRACENE
BIS(2-ETHYLHEXYL }PHTHALATE

" CHRYSENE

DI-N~OCTYLPHTHALATE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE
INDENO(1,2,3 C,D)PYRENE
DIBENZO{A,H)ANTHRACENE
BENZO(G,H, I )PERYLENE

ChromaLab, Inc.

David Duong
Senior Chemist
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“"Eric Tam
Lab Director

2239 Omega Road, #1'« San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
Federai |D #68-0140157




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 823-0775
Fax: {415) 651-8647

ANALYSIS REPORT

10201ab.frm
Attention: Mr. David Higgins Date Sampled: 06-28-90
Applied GeoSystems Date Received: 07-02-90
3315 Almaden Expressway Date Extracted:  07-12-90
San Jose, CA 95118 Date Analyzed:  07-12-90
Project: AGS 69034-2 Matrix: Soil
Cadmium Chromium Lead Zine
ppm- ppm ppm ppm
Detection Limit: 0.006 0.006 0.08 0.01
‘SAMPLE
Laboratory Identification
$-4.5-B6 9.4 630 2871 63.9
51007012
§-7.5-B6 45 49.8 2420 313
$1007013
ppm = paris per million = mg/kg = milligrams per kilogram,
ND = Not detected: Compound(s) may be present at concentrations below the detecuon limit.
NR = Analysis not rcquested.
: ANALYTICAL PROCEDURES
All metals are extracted according to EPA methed 3050 and analyzed according to EPA method 6010.
/ ,@Z 07-20-90
Laboratory Rﬂpresentatwc Date Reported

APPLIED ANALYTICAL IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
: (Certification No. 153}
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° APPLIED ANALYTICAL TS

[

Environmental Laboratories ~

APPLIZD 7EonyETEMS
42501 Albrae St, Suite 100 SANM JOGZ TIAMNCH
Fremont, CA 94538
Bus: {415) 623-0775
Fax: (415) 651-8547

[
ANALYSIS REPORT
1020tab.frm
® Attention: Mr., David Higgins Date Sampled: 06-28-90
Applied GeoSystems Date Received: 07-02-90
3315 Almaden Expressway Date Extracted:  07-13-90
San Jose, CA 95118 Date Analyzed: 07-13-90
Project: AGS 69034-2 , Matrix: Soil
@
Cadminm Chromium Lead Zinc
ppm ppint ppm ppm
° Detection Limit: 0.006 0.006 0.08 0.01
SAMPLE |
Laboratory Identification
$-12-B6 B2 612 105.1 550
® $1007014
5-16.5-B6 135 64.8 100.5 53.0
$1007015
@
¢
ppm = parts per miilion = mg/kg = milligrams per kilogram.
ND = Not detected. Compound(s) may be present at concentrations below the detection limit.
NR = Analysis not requested.
ANALYTICAL PROCEDURES
@ All metals are extracted according to EPA method 3050 and analyzed according ta EPA method 6010,
%A/M M _07-20:90
l%or:{tory Representative Date Reported
° ;

APPLIED ANALYTICAL IS CERTIFIED BY THE STATE OF CALIFORNIA

DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
' ' (Certification No. 153)




APPLIED ANALYTICAL

Environmenial Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: {415} 623-0775
Fax: (415) 651-8647

ANALYSIS REPORT

10201ab.frm
Attention: Mr. Dave Higgins Date Sampled: 07-17-90
Applied GeoSystems Date Received:  07-19-90
3315 Almaden Expressway BTEX Analyzed: 07-19-90
San Jose, CA 95118 TPHg Analyzed: 07-19-90
Project: AGS 69034-1 TPHd Analyzed: 07-31-90
Matrix: Water
Ethyl- Total
Benzene  Toluene benzene Xylenes TPHg TPHd
ppb ppb ppb ppb ppb ppb
Detection Limit: 25 25 2.5 2.5 400 100
SAMPLE
Laboratory Identification
W-9-MW2 3800 2900 690 3600 35000 850
W1007668

ppb = parts per billion = pg/L .= micrograms per liter.
ND = Not detected. Compound(s) may be present at concentrations beiow the detection limit.
NE. = Analysis not requested.

ANALYTICAL PROCEDURES
BTEX- Benzene, toluene, cthylbenzene, and total xylene isomers (BTEX) arc measured by extraction using EPA Method 5030
followed by analysis using EPA Method 8020/602, which utilizes a gas chromatograph (GC) equipped with a photoionization detector
{PID) and a flame-ionization detector (FID) in senes.
TPHg—Total petroleum hydrocarbons as gasoline (low-1c-medium boiling points) are measured by extraction using EPA Method 5030,
fotiowed by analysis using mexdified EPA Method 8015, which utilizes a GC equipped with an FID.
TPHd-Total petroleum hydrocarbons as diesel {high boiling paints) are measured by extraction using EPA Method 3550 for soils and

10 for water, {pilowed by modified EPA Method 8015 with direct sample injection into a GC equipped with an FID.
_ _ August 1, 1990

. Laboratory Representative _ ' Date Reported

APPLIED ANALYTICAL LABORATORY IS CERTIFIED BY THE STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
(Certification No. 153} :




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: (415) 651-8647

ANALYSIS REPORT

togwater.rpt
Report Prepared for: Date Received: 07-19-90
Applied GeoSystems : Laboratory #: W1007668
3315 Almaden Expressway Project #: 69034-1
San Jose, CA 95118 _ Sample #: W-9-MW2
Attention: Dave Higgins Matrix: Water
Parameter Result Detection Limit  Date
(kg/L) (#g/L) - Analyzed

TPH as ©0il and Grease  ND 5000 . 07-24-90
pg/L = microgréms per liter = ppb
ND = Not detected. Compound(s) may be present at

concentrations below the detection limit.
PROCEDURES

TPH as Oil and Grease: Total Qil and Grease of mineral or petroleum origin are measured
by extraction and gravimetric analysis according to Standard Method S503A/E.

%ow% %,Z/ July 30, 1990

Laura Kuck, i_aboratory Manager Date Reported




° APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: (415) 651-8647

®
ANALYSIS REPORT
. 1020lab.frm
° Attention: Mr. David Higgins Date Sampled: 07-17-90
Applied GeoSystems Date Received: 07-19-90
3315 Almaden Expressway Date Extracted:  07-26-90
San Jose, CA 95118 Date Analyzed: 07-27-90
Project: AGS 69034-1 _ Matrix: WATER
®
Cadmium | Chromium Lead Zine
| ppm ppin ppm ppm
| ° Detection Limit: . 0.02 0.01 0.02 0.01
i SAMPLE
' Laboratory Identification
W-9-MW2 ND 0.05 _ 0.05 0.12
W1007668
o
®
®
ppm = parts per million = mg/kg = miiligrams per kilogrem.
ND = Not detected. Compound(s) may be present at concentrations below the detection limit.
NR = Analysis not requested.
ANALYTICAL PROCEDURES
® All metals are extracted according to EPA method 3050 and analyzed acnording. to EFA method 6010.
M | 07-31-5Q
Laboratory Representative Date Reported
® ' i

APPLIED ANALYTICAL IS CERTIFIED BY TI{E STATE OF CALIFORNIA
DEPARTMENT OF HEALTH SERVICES AS A HAZARDOUS WASTE TESTING LABORATORY
‘ ’ {Certification Mo. 153)




APPLIED ANALYTICAL

Environmental Laboratories

42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: {415) 651-8647

ANALYSIS REPORT

togwater.rpt
Report Prepared for: Date Received: 07-19-90
Applied GeoSystems Laboratory #: W1007669
3315 Almaden Expressway Project #: 69034-1
San Jose, CA 95118 Sample #: W-8-MW3
Attention;: Dave Higgins Matrix: Water
Parameter Result Detection Limit  Date
(kg9/L) (kg/L) Analyzed
TPH as 0il and Grease ND 5000 07-24-90

ug/L = micrograms per liter = ppb
ND = Not detected. Compound(s) may be present at
concentrations below the detection limit,

PROCEDURES

TPH as Oil and Grease: Total Oil and Grease of mineral or petroleum origin are measured
by extraction and gravimetric analysis according to Standard Method SO3A/E.

%M’%dk | July 30, 1990 ‘

Laura Kuck, Laboratory Manager Date Reported




CHR 0 M ALAB lNc « Environmentat Analysis
) " « Hazardous Waste  (#E694)
inking Wi
Analytical Laboratory ¢ rinkng Weler (#9553}
Spectalizing in GC-GC/MS Consutation.

° August 3, 1990 ChromaLao T1ie @3790174
Client: Applied GeoSystems, Inc. Attn:  Dave Higgins
Date Sampied: July 17, 1990 Date Suomitted: July 25, 199C
Date Extracted: Juiy 31, 1990 Date Analyzed: Aug 02, 1380
Project No._ 53034-1 Project Name: Arco 8601

o Sample I.D.,:_ W-—-S9-MW2
Method of Analysis: £P4A £525/827Q Matrix: watar

: Sampie MDL Spike
COMPOUND NAME mg/L mg/L Recovery
PHENOL N.C. 0.01 103.2%, 97.5%
® BIS{2-CHLOROETHYL )} ETHER N.D. .07 0 ==——-
2-CHLORQOPHENOL N.D. .0 ===
1,3-DICHLOROBENZENE N.D. .27 —-=——-
1,4-DICHLORORBENZENE N.D. g.oy, -
BENZYL ALCOHGL N.D. o.cz2 0 —-—==-
1,2-DICHLOROBENZENE N.D. 0.0t m————

o 2~METHYLPHENOL N.D. 0.01  mme—e
BIS(2-CHLOROISOPROPYLIETHER N.D. c.o1  =-——=—-
4-METHYLPHENOL N.D. .01 114.2%,105,3%
N-NITROSO-DI-N-PROPYL_AMINE N.D. .07 ===
HEXACHLOROETHANE N.D. .0t 0 m—m—=-

| _ NITROBEMZENE N.D .0t 0 m=———

@ ISOPHORONE N.C. 0.07  ee-——=
Z-NITROPHENOL N.D. g.¢cv =———
2,4~-0IMETHYLPHENOL N.D. p.o1 0 ————-
BENZOIC ACID N.D. g.ce  m————-
BIS{2-CHLORCETHOXY IMETHANE TN D .01 94.6%, 90.3%
2,4-DICHLOROPHENOL N.D. g.¢v 0 ====-

® 1.2.4-TRICHLOROBENZENE N.D. 8.01 mm—e
NAPHTHALENE 0.34 .0+ =
4-CHLOROANILINE N.D. Q.02 0 ===
HEXACHLOROBUTADIENE N.D. o.o*  m———
4-CHLCRO-3-METHYLRPHENOL N.D. 0.02 . ————
2-METHYLNAPHTHALENE 0.7 2,00 m=mm—-—

® T O HMEXACHLOROCYCLOPENTADIENE MLD. 2.0 ===—=
2,4,3=-TRICRLCROPHENOL NLD, 0.C1 -—-— - =
2,4,5-TRICHLOROPHENOL NL,D. .0y ===
Z-CHLQORONAPHTHAILLENE N.C. g.cv —me———-
2-NITROANILINE N.D. 2,0 ===

_ DIMETHYL PHTHALATE N.D. G.Ct ————

4 ) ACENAPHTHY LENE NS, o.01r . mEmm——
I-NITROAMILINE NLD. .0 mm——-—
ACEMAPHTHENE NL.D. g, a1 12.2%.5.08.2%
2, 3=-DINITRCGFHENGL MLD J.c2 - m=====
4-MITRCOPHENOL MDD J.25 —mm===
DJIRENZOFU~AN N .00 memm——

{conTinJed on next sace:

2239 Omega Road, #1 « San Ramon, California 94583
o _ ; 415/831-1788 « Facsimiie 415/831-8798.
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® Environmental Anaiysis

L ]
CHROMALAB, INC- « Hazardous Wasta (#E694)
Analytical Laboratory . %’m"%g:m’ (#955)
. .. . T
Specializing in GC-GC/MS + Consultation
@
Page 2
Chromalab File # 0790174
Project No._ 690341 Project Name:_ Arco 601
L : Sample I.D.: W-9-MW2
Method of Anaivyesis: EPA 828/8270 Matrix: water
Sample MDL Spike
COMPOUND NAME . mg/ L mg/ L Recovery
2,4-DINITROTCLUENE N.D. .0t mem———
® 2,5-DOINITROTOLUENE N.D. 0.0t 108.0%,108.5%
DIETHYL PHTHALATE N.D. .0t ==——=—-
4-CHLORO~PHENYL PHENYL zTHER N.D. .01 me———
FLUORENE . N.D. .01 e
4-NITROANILINE N.D. 0,068 . m==—-
4,6-DINITRO-2-METHYL PHENOL NL.D. g.¢6 0 ===
& N-NITROSODIPHENYLAMINE N.D. .01  m—=--
4-8ROMOPHENYL PHENYL ETHER N.D. .01 —_———
HEXACHLOROBENZENE N.D. o.¢v ==
- PENTACHLORCPHENDOL N.D. p.os  ===—-
PHENANTHRENE N.D. p.ot 0 mm==-
ANTHRACENE M.D. 0.91 L mm——
® DI-N=BUTYL PHTHALATE N.D. .07 mm=—-
FLUORANTHENE N, D, g, 00 =mm=———
PYRENE N.D. 081 103.8%, 99.7%
BUTYLBENZY LFRTHALATE N.D. .67 00 —==—=—
5,3 ~DICHLOROBENZIDINE N.D. 0.0z @ —m=m=—-
' BENZO{ A JANTHRACENE NL D, o.ct 0 me———
® BIS(Z-ETHYLHEAYL JPHTHALATE N.D. 2.0 m==—-
"CHRYSENE N.D. 0.01 105.8%.1C2.0%
CI-N~OCTYLPHTHALATE N.D. g.¢r mmm——
BENZO(B)IFLUORANTHENE N.D. R s
BENZC{ K IFLLUORANTHENE N.D. .17 mme—-
BENZOU A 1 PYREME NLD. 3.0t mem=—-
® INDENO(-,2.3 C.DIPYRENE N.D. .07 mm=e—-
DIBENZO( A, )ANTHRACENE NL.D, c.cvy.  —-———-
BENZO(G,~ . IYPERYLENE LD .0+ ===

® chromalap. Inc.

Py

Cavic Duong “‘; _ cric Tam
Py ‘Zenicr Lhemsistle Lap Director

: 2239 Omega Road, #1 « San Ramon, California 94583
o 415/831-1788 « Facsimile 415/831-8758
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CHROMALAB, INC.

Analyticail Laboratory
Specializing in GC-GC/MS

August 3, 1990

Client: Applied GeoSystems, Inc.

Date Sampled: July 17, 1990

Date of Anailysis: Jduly 31, 1980

Project No. 690341
Sampie I.D.: W-3-MWz

ChromalLab

Attn:

® & & @ »

Drinking Water
Waste Water
Consultation

File No.:

Dave niggins

Environmental Analysis
Hazardous Waste

(#EG94)
(#955)

Q790174

Cate Submitted:

July

25,

1330

Prcject Name: Argo BO1

Method of Analvsis: EPA 624

COMPOUND NAME

—

Detection Limit:

Spike

10 _ug/h

Recovery

CHLOROMETHANE

VINYL CHLORIDE
BROMOMETHANE
CHLOROETHANE
TRICHLOROFLUOROMETHANE
1,1-DICHLCROETHENE
METHYLENE CHLCRIDE
1,2-DICHLOROETHENE (TOTAL)
1,1-0ICHLOROETHANE
CHLOROFORM
1,1,1-TRICHLOROETHANE
CARBCON TETRACHLORIDE
BENZENE
1,2-DICHLCROETHANE
TRICHLOROETHENE
1,2-DICHLORCPROPANE
BROMODICHLOROMETHANE
2-CHLCROETHYLYINYLETHER
TRANS-%,3-DICHLORCOPROPENE
TOLUENE :
CIS-1,3~DICHLORCPROPENE
1,1,2-TRICHLCROETHANE
TETRACHLORCETHENE
DIBROMOCHLOROMETHANE
CHLORCBEMNZENE

ETHYL BENZENE

8ROMOFORM

1, 2. -TZTRACHLOROETHANE
1, 3-CICHLORCBENZENE
1.4-CIC~LORGBENZENE
1.2-CICHLORGBENZENE

TOTAL AYLENES

ChromaLan, InNc.

Davia
Sentor ChemisT
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2239 Omega Road, #1 « San Ramon, California 94583
415/831-1788 « Facsimile 415/831-8798
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APPLIED ANALYTICAL

Environmental Laboratories
42501 Albrae St., Suite 100
Fremont, CA 94538
Bus: (415) 623-0775
Fax: (415) 651-8647

Mr. Dave Higgins Oct. 17, 1990
Applied Geosystems

3315 Almaden Expressway

San Jose, CA 95118

Dear Dave,

This letter is in regards to the samples which Applied
Analytical received on July 17, 1990. We analyzed two water
samples for Total Petroleum Hydrocarbons as Diesel using EPA method
3550/8015 and Total Petroleum Hydrocarbons as Gasoline using EPA
method 5030/8015. We determined that both water samples resembled
the gasoline chromatographs and not the diesel. These
chromatographs are attached for your files.

Thank you for using Applied Analytical. Please feel free to
call me if you have any questions regarding this matter. :

Sincerely,

7e

Laura Kuck.
Laboratory Manager
Applied Analytical
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dpplied GooSysiems

Q). NG PROUECT NAME

®
CHAIN-OF-CUSTODY RECORD

032 | AkcoO Gol
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