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INITIAL ONSITE SUBSURFACE INVESTIGATION
Lt

ARCO Station 6002

6235 SeminarY Avenue
Oakland. California

For
ARCO Products Company

I.O INTRODUC'IION

As requested by ARCO Products company (ARCO), RESNA Industries Inc. (RESNA) has

prepared this initial onsite subsurface investigation report for the above-referenced site.

This initiat investigation was performed in response to a leak report submitted to the

Al'meda County Health Care Sewices Agency (ACHCSA) for existing gasoline

underground storage tenlis (USTs) at the site. The objective of this investigation was to

evaluate the possibility that gasoline hydrocarbons have impacted soil and groundwater. The

location of the site is shown on the Site Vicinity Map, Plate 1-

The tasks performed for this investigation included: obtaining a drilling permit from the

Alameda County Flood control and water conservation Disrict, zone 7 (ACFCWCD);

drilling four onsite soil borings (B-1 through B-4); installing one 4-inch diameter

groundwater monitoring well (MW-l) and two 4-inch diameter vapol extlaction wells (wv-1

and wv-2); developing groundwater monitoring well MW-1; collecting groundwater samples

from wells Mw-1, vw-l and v!v-2; and preparing a report detarling our procedures and

130063.01/6002su8
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the results of this ilvestigation. Work was preformed in accordance with RESNA s Work

Plan for Initial Onsite Subsurface Investigation (RESNA" November 1993), RESNA s Field

Protocol (Appendix A), and RESNA s Site Safety Plan (January 1.994).

BACKCROI]ND

2.1 General

The site is an active ARCO gasoline service station and an AM/PM mini-market located

at the intersection of Seminary and Sunnymere Avenues as shown on Plate 1. The station

is located in a residential area of east Oakland, immediately east of Highway 580, on a

gently sloping, asphalt and concfete covered lot at an elevation of approximately 250 feet

above mean sea level (msl). Four existing 1Qffi0 gallon gasoline USTs are located on the

eastern portion of the property.

22 Regional Geolow and Hvdroqeologi

The site is located along the eastern margin of San Francisco Bay on the East Bay Plain,

approximately /z mile west of the Hayward Fault Zone. The subsurface soils in the vicinity

of the site have been mapped as l-ate Pleistocene Alluvium composed of weakly

consolidated slightly weathered poorly sorted, irregularly interbedded clay, silt, sand, and

gravel deposited mainly in stream channeis and on alluvial fans (HeIIey et.al,, 1979).

Groundwater in the area is inferred to flow to the west, toward San Frarcisco Bay (U.S.

Geological Survey [USGS], 1980).

PREVIOUS EIT{VIRONMENTAL WORK

Based on information provided b5' ARCO, no previous environmental work has been

performed at the site.

130ff3.01/6002SU8
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FIELD WORK

4.1 Drilline

RESNA field personnel were onsitc January 13 and L4, 1994, to drill four soil borings (Fl

through B4) and install one monitoring well (MW-l) and two vapor extraction wells (VW'l

and VW-2). Borings B-1, B-a and B-4 were located in the topographically inferred

downgradient direction of the USTS (USGS, 1980), and boring B-3 was located in the

inferred upgradient direction of the existing USTs. Incations of the borings/wells are

shown on Plate 2. Prior to drilling, a permit was obtained from ACFCWCD, Zote 7- A

copy of the permit is included in Appendix B.

42 Soil Sampling and Descriution

Twctrty-otre soil samples were collected for soil description and possible laboratory analyses.

Soil was described using the Unified Soil Classification System (Plate 3), and samples were

collected at the depths shown on Plates 4 through 7, Ilgs of Borings. Sampling was

conducted as described in Appendix A

The earth materials encountered at the site consisted primarily of silty clay atrd satrdy silt

to silty sand and sandy gravel. soil stratigraphy in boring B-1 appeared to be anomalous,

coDsisting ofprobable sand fill to a depth of 14 feet. Graphic interpretations of the soil

stratigfaphy are shown on Geologic Cross Sections A-A and B-B'(Plates 8 and 9). The

locations of these ctoss sections are shown on Plate 2.

The subsurface materials consist of three units beneath the asphalt and baserock. The first

unit encountered was a sandy silt to silty clay unit extending from depths of 3 to 19 feet in

B-2, and to the total depths of borings in B-3 and B-4 (15y2 and 16 feet, respectively).

Beneath the first unit, a silty sand to sandy and silty gravel unit was encountered to a depth

of about 32 fee! which was underlain by a clayey sand unit to the total depth of boring B-2

(36/: feet.) Groundwater w:N encountered in boring B-1 at a depth of 9 feet, B-2 at a depth

of 11 feet, and in B-3 and 84 at depths of 9Vz feet. The groundwater stabilized at a depth

of 7 to 9 feet below ground surface.

13006:t.01/6002su8
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43 Well Construction and Develooment

Groundwater monitoring well MW-l was constructed in boring B-2, and vapor extraction

wells VW-l and VW-2 were constructed in borings B-4 and 83, respectively, using the

methods summarized in APpendix A Well MW-l was constructed using 4-inch-diameter'

schedule (sch) 40 polp"inyl chloride (PVC) casing, and screened with 4-inch-diameter

machine slotted 0.020 inch casing. Wells VW-1 and VW-2 were constructed using 4-inch-

diameter, Sch 40 PVC casing, and screened with 4-inch-diameter machine slotted 0.1 inch

6asing. For screened intervals and other specific well construction details see Plates 4, 5,

and 7.

Well MW.l rvas dweloped on January 26, 1994, to remove fine-grained sediments and allow

better conmunication between the water-bearing zone and the groundwater monitoring well'

Professional well development was performed using surge block and bailing techniques.

4,4 GmundwaterSamolins

on January 3L, lW4, a RESNA technician was onsite to measure depth-to-water (DTW)

levels, perform subjective analyses, purge and samPte groundwater monitoring wel IVIW-I

(Appendix c), and collect grab samples from vapor wells wv-l and vw-2 for laboratory

analyses. A description of field methods used in included in Appendix A.

I"ABORATORY METHODS

5.1 Soil Samples

Eighteen soil samPles collected from borings B-1 througb 84 were analyzed by Sequoia

Analyticat (Se4uoia), of Redwood City, California (Hazardous Waste Testing Laboratory

certification #1210) for total petroleum hydrocarbons as gasoline (TPHg), and benzene,

toluene, ethylbenzene, and total rylenes (BTEX), using Environmental Plotection Agenry

(EPA) Methods s030/8015/8020.

Bmct.oll6(msuB
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52 Groundwater Samoles

Groundwater samples collected from wells MW-l, VW-l, and VW-2 were analyzed by

Sequoia Analytical for TPHg and BTEX using EPA Methods 5O3O/Modifled 8015/8020.

53 Stockpiled Soil Cuttings

Cuttings from borings B-1 through B-4 were placed on visqueen along the southeasteln

boundary of the statiotr pending proper disposal. The soil stockpile was sampled on January

L4, 1994, at the completion of drilling. At the request of ARCO's conftacted hauler,

samples were analyzed for TPHg using EPA Method Modified 8015, BTEX using Total

Concentrarion l-eaching Procedure (TCLP), lead by Soluble Threshold Limit Concentration

(STI-C), and reactivity, corrosivity, and ignitability (RCI).

RESULTS OF IABORATORY ANALYSES

6.I Soil Samnles

I-aboratory analytical results of soil samples from borings B-1 througb B-4 are summarized

in Table 1, Results of Laboratory Analytical Results of Soil Samples. Laboratory Analytical

Reports and Chain of Custody Records are included in Appendix D.

I-aboratory analytical results indicated concentrations of TPHg and benzene ranged from

not detected at the method detection limits of 1,0 part per million and 0.0050 ppq

respectiveiy, to 420 pprn and 0.031 ppm, respectively.

62 Groundwater Samoles

Laboratory a na'lytical results of groundwater samples from monitoring well MW- 1, and vapor

wells VW- 1 and VW-2 are summarized in Table 2, Results of Laboratory Analytical Results

of Groundwater Samples. Ilboratory Analyticat Reports and Chain of Custody Records are

included in Appendix C.

130063.01/60OAUB
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Laboratory analyt ical results of the groundwaler sample from well  MW-l incl icated a

cuncentral ioI ot l l { .(J(X) parts per bi l l ion (ppbl 
' l -PHg 

and l .3t)0 ppb benzene. Laboratory

analytical results ol the groundwater grab samples trom VW- 1 and VW-2 indicated

concentrations of 19.000 ppb and 11,000 ppb TPHg. respectively; and 1,100 ppb and 620 ppb

benzene, respectiveiy.

6.3 Stockoiled Soil Cuttinss

Laboratory analytical results of samples from the soil stockpile are summarized in Table 1.

Results of Laboratory Analytical Results of Soil Samples. I-aborarory Analytical Reports

and Chain of Custody Records are inciuded in Appendir D.

Laboratory analytical results of the soil stockpile sampies indicated concentrations of BTEX

were not derected ar the MDL, no reactivilies rvith sulfide. cyanide or water existed, a pH

of 6.7, an ignitability of greater than 100"C, TPHg at 3.1 ppm, and lead at 0.050 ppb.

7.{I CONCLUSIONS

Based on the results r,r f  this rnvestication. RES\A concludes:

. The greatest concentrations of gasoline hydrocarbons in soii appear to be located in

central portion of the site, in the inferred downgradient direction of the USTs (B-2).

at a depth of approximately 101/r feet (420 ppm).

. The vertical extenl of gasoline hydrocarbons in soil appears to have been deiineated

to less than 1.0 ppm at depths of 131': feet in B-2. and 15% feet in B-4, in the

downgradient direction of the USTs. soil in the upgradient direction of the uSTs

(B-3) does not appear to be impacted by gasoline hydrocarbons.

r Groundwater in the vicinity of the USTs appears to have been impacted by gasoline

hvdrocarbons.

130063.0r/6002sull
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DISTRIBUTION

It is recornmended that a copy of this Report be forwarded to:

Ms. Juliet Shin
Alameda County Health Care Services Agency
Department of Environmental Health
80 Swan Way, Room 200
Oakland. California 94621

9.0 LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental

geological practice in California at the time this investigation was performed. This

investigation was conducted solely for the purpose of evaluating environmental conditions

of the soil and groundwater with respect to gasoline hydrocarbons related to the existing

gasoline USTs at the 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.

1O.O REFERENCES

RESNA Industries Inc, November 18, 1993. Work Plan for Initial Onsite Subsurface

Investigation at ARCO Station 6W46235 Seminary Avenue, Oakland, California. RESNA

Report 130063.01

RESNA Industries Inc. January 10, 1994. Site Safety Plan for ARCO Station 6002,6235

Seminary Avenue, Oakland, California. RESNA Report L30063.01

u.S. Geological survey 1980. 7.5-Minute Quadrangle, oakland East, California.
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UNIFIID SOIL CLASSIFICATION SYSTEM

MAJOR DMSION LTR OESCRIPTION MAJOR DIVISION LTR DESCRIPTION

COARSE-
GRAINEO

SOILS

GRAVEL
ANO

GRAVELLY
sorLs

GW
Well-groded grovels or
grovel-sond mixtures,
l i t t lc or no f ines.

FINE_
GRA]NED

SOILS

S ILTS
AND
CI,AYS
LL< 50

ML
Inorqonac silts ond very
fin€ sonds. rock flour.
si l ty or cloyey f inc sonds,
or cloyey si l ts v. i th sl ight
plost ici ty.

GP
Pooriy-groded grovers o.
grcval-soad mjxturcs.
l i t t la or no f ines,

CL
lnorgonic cloys of lo* lo
medium plostici ty, grovel ly
cloya, sondy cloys, si l ty
cloy3, lcon cloys.CM Si l ty  grovels,  grovel-sond-

silt mixtures.

GC Cloyey grovel ,  grovcl-sond OL Orgoric ai l ts ond orgonic
si l t-cloys of loa plost ici ty

SANO
AND

SANDY

SW
well-g.oded sond or
qrovetly aonds, little or

SILTS
ANO

CLAYS
LL>50

f/H
Inorgonic si i ts, mrcoceous
or diotomoc€ous f ine
sondy or si l ty soi ls,
elost ic ai l ts.

SP
Poorly-groded sonds or
grovel ly sonds, l i t t le or
no f ines.

CH Inorgonic cloys of hiqh
plostici ty, fot cloys.

SM Silty sonds, sond-si l(
rnixtuae3.

OH
0roonic cloYs of rnectium
to'hi9h plo3tici ty, orqonic
5r(5.

SC Cloyey sond3, sond-cloy
mirturcs.

HIGHLY ORGANIC SOILS PT Peot ond othcr highlY
orgon;c 5oi l3.

i
I
t
g

Depth through which
sompleT rs  c r lven

Relolively u^disturbed
so mple

No somple recovered

Stotic woter level
observed in well/boring

In i t io l  wo l€ r  leve l
observed in borang

Somple number

Sond pock

Benton i te

Neot  cement

Coved notive soil

Blonk PVC

Moch ine-s lo t ted  PVC

Peo grovel P .1 .0 .  Photo ion izo t ion  de iec to '

L--r
LI

I
E_5

w
TI
t"__l

F-l
E___5

6-l
k ) - l

ELOWS REPRESENT THE NUMBER OF ELOWS OF A 14o-POUNO HAIIMER

FALUNG JO INCHES TO ORfuT fHE SAYPLER THROUGH F.]ACH 6INCHES

OF AN I8-INCH PENETRATION.

GRADATIONAL ANO INFERRED CONTACT LINES SEPARATINC UNITS ON THE

LOG REPRESENT APPROXIMATE EOUNDARIES ONLY. ACTUAL EOUNOARIES
MAY B€ GRADUAL. LOCS REPRESENT SUBSURFACE CONOITIONS AT THE

EORING LOCATION AT THE TIME OF ORILLING ONLY.

+
s- ro

UNIFIED SOIL CLASS]FICATION sYsTEM
AND SYMBOT KEY

ARCO Station 5OO2
6235 Seminary Avenue
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co

Depth U S C S
Code

Desc r ip t ion

90

250

1 0 8

s -5

s -8 .5

s -  1  4 . 5

2

6

8

1 0

1 2

SP
A c ^ h ^ l t  f ?  i ^ . h F < )

Medium-gro ined sond,  i roce  cobb les ,  ton ,  domp,  very  dense;
probob ly  f i l i ,  t roce  po tches  s i l i y  c loy ,  b lock '  domp,  med ium
olos t ic l t v ,  s t i f f .

Hond dug to  5  fee t ,  f i l l ,  no  p ipes  or  u t i l i t i es  enco!n tered .

vvv

V ? V
T V V S
vvv

vvv
7 V V !

7 V V {

V V V
7 9 V \
V V V
r v  v  \
v v v

M L Sondy s iL i ,S r o y ' d o - o -  r . € d ! , r  o l o s t i c  t y ,  s t ; f f ,  ' : l l

Med ru rn -g ro rneo  sonc  w1
dense ;  p robab le  f  i l l ,

We t ,  p roduc t  odo r .

L s l L t ,  g r O Y ,  m O r S t  t
p i e c e s  o f  w o o d ;  f i l l .

S i l t y  cLoy ,  t r oce  g rove l ,  b rown-o ronge ,
we t  c ' oJnd  q ' ove l .

domp ,  med ium P los t i c i tY ,

' ' ]

u^o'7

; : ]

- 2 E -

- J 0 -

Iii
t,,_
f-
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LOC OF BORING 8.1
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:l
: ]
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- '' I

Ir]
l;:
[ : :

t:
t--
F 3 4 -

f.u

vt-
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--roce 
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M L
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:-
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Wet.

Wet  o round grove .
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SM 5 r l l y  s o n o  w r i n  9 r o v e r , 9 r o y ,
q rove l .

GP

-

coo rse  so rdy  q ro !e  '  o ' o rge  mos t  l o  we t  oense '
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TABLE 1

RESULTS OF IABORATORY ANALYSES OF SOIL SAIIPLES
ARCO Station 6002
Oalla[d, Cslifomia

I Datc
Sitilplc TPHc Bcnzcnc Tolucnc

Erhy'
bcrzctre

Totel
xyle[es

I
I
I
I
t

.t:s\
\

\

)i

J
t\

.-\]

Januar.y 1994
s5-41
$8J-81

s-5-rB2 I ,-
$?J-82 I 

'i

s10J-82 I -:
$13J-82 I ali-
$rcB2 i ;\*
em5B2 \4- {-
sF235-82 /:; it
$2?-82 ; :5 N
srzs-nz !" i 

'
sF3682 

_J 
'J

g5-83

91GB3
s145-B3

$5-84
S1GB4
s15J-84

Soil Stockpilc
01l4-SP{A-D)
Additioml Analyscs:

< 1.0

< 1.0
39
<1.0

3A

4 n .
<1.0
<1.0
<1.0
<1,0
<1,0
< 1-0
< 1.0

<1.0
<1-0
<1.0

< 0.m50
< 0.0050

0-ml
0.G0
< 0.fi)50
<0.0050
< 0.m50
< 0.0050
< 0.m50
< 0.m50
<0.0050
< 0.0050

< 0.0050
&0r4
< 0,0050

< 0.0050
0.014
< 0.0050

< 0.0050

< 0.0050
< 0.0050

o.w.
0.442
<0.0050
< 0.0050
<0.0050
<0.0050
< 0.m5()
< o.mg)
< 0.0050
<o.u)50

< 0.0050
0,013
< 0.00t0

< 0.0050
< 0.0050
< 0.0050

< 0.m50
< 0.0050

0.013
o.rz7

< 0-0050
< 0,0050
< 0,0050
< 0.0050
< 0.fi)50
< 0.0050
< 0-0050

< 0.0050
0.00d0
< 0.0050

< 0.0050
< 0.0050
< 0.0050

< 0.m50
< 0.0050

0.060
rI16

<0,0050
< 0.0050
< 0.0050
<0.m50
<0.m50
<0.m50
< 0.0050

< 0,@50
0.tx
< 0.0c50

< 0.0050
otltt
< 0.{xL50

< 0.m50

I
l

< 0,m50 < 0.0050

pH - 6.?, ignitability = >lm'C, ractivity {/ith sufide = noo€, reactMty with cfrnide = ltotrc'

r€actMty with water = ncgative, lead . 0-050 ppft

I
I
I
I

Result6 in pa16 pcr rti(ion Gpm)
TPHg = total p€ttolcum hldrccarboos aF gasolinc using EPA Method 8015
BTEX = b€nz€de, tollcne, ethylbcnzcnq end tolal )vtenes u6ing EPA Method E020

< = lc6s thed thc &t ction li6it
' = I$otatoty tqpotild thc Cltodalograrn Pattctlt to indicatc a 'noo-ga6 rflix > c8'

" = Irbofluy !!po[tcd th€ CtroD.toltam Pattm to indieatc \Eathc@d gas'"

sanol. lD

$$16.84

| l t
| l
l -

Boring Numbct
Dcpth of sedple
Soil

T
I
I

130063.01/6{XDSUB
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TABLB 2

RESULTS OF TABORATORY ANALYSES OF GROUNDWATER SAMPLES
ARCO Strtion 6002
oauatr4 Caliiomh

Total
)cyledes

Ethyl
bcnzcne

Datc
SrmpleI TPHg Banzctre

I
I
I

ftnuaiv 3J. 1994

MW-1
rv-t+Mw-1

IAL1'
w6vw-1

lAL?'
w+vw-2

u,0m

r9,0m

11m0

1,750
NA

68t)
NA

NA
1m

1.0
NA

NA
NA

MCL
DWALI

I
I
I

Resulb in pans pet billion (ppb)
TPHg = 1611 *,-t"um hydrocaions as gasoline usirg EPA Method 8015
BTEX = bcizcnc, toluenc, ethylttcnzcnc, edd total xt4enci usilg EPA Mcthod 8Om
< = l€€s than thc dete4tioo limit
' = Giab 6alnpl.s collcatcd frorn \apot *ells VW-l alrd VW-2 ar a ottc-tine samPling cvett otrty.

Samplc ID

w-1+MW-1

I l
I I ' Wcll Nunber
| 

' Dcpth of sample
Watcr

I
I
I
T
I
I
I

130063.01/6002SU8
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FIELD PROTOCOL

The following presents RESNzT^ 's protocol for a typical site investigation involving gasoline
hydrocarbon-impacted soil and/or groundwater.

Site Safetv Plan

The Site Safety Plan describes the safety requirements for the evaluation of gasoline
hydrocarbons in soil, groundwater, and the vadose-zone at the site. The Site Safety Plan is
applicable to personnel of RESNA and its subcontractors. RESNA personnel and
subcontractors of RESNA scheduled to perform the work at the site are to be briefed on
the corterts of the Site Safety Plan before work begins. A copy of the Site Safety Plan is
available for reference by appropriate parties during the work. A site Safety Officer is
assigned to the project.

Samplins of Stockoiled Soil

One composite soil sample is collected for each 50 cubic yards of stockpiled soil, and for
each individual stockpile composed of less than 50 cubic yards. Composite soil sarnples are
obtained by first evaluating relativeiy high, average, and low areas of hydrocarbon
concentration by diggrng approximately one to two feet into the stockpile and placing the
intake probe of a field calibrated OVM against the surface of the soil; and then collecting
one sample from the "high" reading are4 and three samples from the "average" areas.
Samples are collected by removing the top one to two feet of soil, then driving laboratory-
cleaned brass sleeves into the soil, The samples are sealed in the sleeves using aluminum
foil, plastic caps, and aluminized duct tape; labeled; atrd promptly placed in iced storage for
transport to the laboratory where compositing will be performed.

Soil Borings

Prior to the drilling of borings and construction of monitoring wells, permits are. acquired
from the appropriite regulatory agency. In addition to the above-mentioned permi$,

encroachmiit pirmits ftom the City or State are acquired if drilling of borings offsite in the

City or State streeb is necessary. Copies of the permits are included in the appendix of the

project report. Prior to driling, UndCrground Services Alert is notified of our intent to drill,

ina mo*" undergroutrd utility lines and structures are approximately marked'

The borings are drilled by a truck-mounted drill rig equipped with 8- 91 1.2-inch-diameter'
hollow-stelm augers. The iugers are steam-cleaned prior to drilling each boring to minimize

the possibility of c.oss-"ooiu-ioation. After drilling the borings, monitoring wells are

13063.01/600auB
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constructed in the borings, or neat-cement grout with bentonite is used to bacldill the
borings to the ground surface.

Borings for groundwater monitoring wells are drilled to a depth of no more than 20 feet
below the depth at which a saturated zone is first encountered, or a short distance into a
stratum beneath the saturated zone which is of sufficient moisture arrd consistency to be
judged as a perching layer by the field geologist, whichever is shallower. Drilling into a
deeper aquifer below the shallowest aquifer can begin only after a conductor casing is
properly installed and allowed to set, to seal the shallow aquifer.

Drill Cuttings

Dritl cuttings subjectively evaluated as having hydrocarbon contamination at levels greater
than 100 parts per million (ppm) are separated from those subjectively evaluated as having
hydrocarbon contamination levels less than 100 ppm. Evaluation is based either on
subjective evidence of soil discoloration, or on measur€rnents mado usrng a field calibrated
OVM. Readings are taken by placing a soil sample into a ziplock type plastic bag and
allowing volatilization to occur. The intake probe of the OVM is then inserted into ttre
headspace created in the plastic bag immediately after opening it. The drill cuttings ftom
the borings are placed in labeled 55-gallon drums approved by the Department of
Tra$portation; or on plastic at the site, and covered with plastic. The cuttings remain the
responsibility of the client.

Soil Sampling in Borings

Soil samples are collected at no greater than S-foot intervals from the groutrd surface to the
total deplh of the borings. The soil samples are collected by advancing the boring to a point
immediitely 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 ll"eues are laboratory-cleaned, steam-cleared, or washed thoroughly with
Alconoxo and \,vater, prior to each use. The sampler is driven with a standard 1.40-pound
hammer repeatedly dropped 30 inches. The number of blows to drive the sampler each

successive sir incnirr are iounted and recorded to evaluate the relative consistency of the

soiI.

The samples selected for laboratory analyses are removed from the sampler and quicHy

sealed in their brass sleeves with aluminum foil, plastic caps, and aluminized duct tape. The

samples are then be labeled, promptly placed in iced storage, and delivered to a laboratory

certified by the State of California to perform the analyses requested.

13dX3.01/6002SLrB
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One of the samples in brass sleeves not selected for laboratory analyses at each sarnpling
interval is tested in the field using an OVM that is field calibrated at the beginning of each
day it is used. This testing is 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 Ilgs of Borings included in
the project report.

I-ogginsof Borings

A geologist is present to log the soil cuttings and samples using the Unified Soil
Classification System. Saoples rrot selected for chemical nnalyses, and the soi] in the
5ampler shoe, are extruded in the field for inspection. Ilgs include texture, color, moisture,
plasticity, consistency, blow counts, and any other characteristics noted. Ilgs also include
subjective evidence for the presence of hydrocarbors, such as soil staining, noticeable oI
obvious product odor, and OVM readings.

Monitoring Well Construction

Monitoring wells are constructed in selected borings using clean 2'or 4-inch-diameter,
thread-jointed, Schedule 40 polyvinyl chloride (PVC) casing. No chemical cements, glues,

or solvents are used in well construction, Each casing bottom is sealed with a threaded end-
plug, and each casing top with a locking plug. The screened portions of the wells are
ionstructed of machine-slotted PVC casing with 0.02Ginch-wide (typical) slots for initial site
wells. Slot size for subsequent wells may be based on sieve analyses and/or well
development data. The screened sections in groundwatel monitoritrg wells are placed to
allow monitoring during seasonal fluctuations of groundwater levels.

The annular space of each well is bacldilled with No. 2 by 12 sand, or similar sorted sand,

to approximately two feet above the top of the screened casing for initial site wells. The
sana^ pack grain size for subsequent wells may be based on sieve analyses and/or well

development data. A 1- to 2-fo;t-thick bentonite plug is placed above the sand as a seal

againsi cement entering the filter pack. The remaining amulus is then backfilled with a

slurry of water, neat ce-ment, and bentonite to approximately one foot below the ground

surface.

An aluminum utility box with a PVC apron is placed over each wellhead and set in concrete
placed flush with the surrounding ground surface. Each wellhead cover has a seal to protect

ihe monitoring well against surface-water infiltration and requires a special wr_ench to opeD.

The desigrr diicourages vandalism and reduces the possibility of accidental disturbance of

the well.

13063.01/6m2SuB
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Groundwater Monitoring Well Development

The monitoring wells are developed by bailing or over-pumping and surge-block techniques.
The wells are either bailed or pumped, allowed to recharge, and bailed or pumped again
until the water removed from the wells is determined to be clear. Turbidity measuremetrts
(in NTUs) are recorded during well deveiopment and are used in evaluating well
development. The development method used, initial turbidity measurement, volume of
water removed, final turbidity measurement, and other pertinent field data and obsewations
are included in reports. The wells are allowed to equilibrate for at least 48 hours after
development prior to sampling. Water generated by well development will be stored in l.7E
Department of Transportation (DOT) 55-gallon drums on site and will remain the
responsibility of the client.

Croundwater Sampling

The static water level in each well is measured to the nearest 0.01-foot using a Sofinsto
electric water-level sounder or oil/water interface probe (if the wells contain floating
product) cleaned with Alconoxo and water before use in each well. The liquid in the onsite
wells is examined for visual evidence of hydrocarbons by gently lowering approximately half
the length of a Teflono bailer (cleaned with Alconoxo and water) p.ast the afu f water
interface. The sample is then retrieved and inspected for floating product, sheene emulsion"
color, and clarity. The thiclness of floating product detected is recorded to the nearest 1./8-
inch.

Wells which do not contain floating product are purged using a submersible pump. The
pump, cables, and hoses are cleaned with Alconoxo and water prior to use in.each well.
The wells are purged until withdrawal is of sufficient duration to result in stabilized Ph,
temperature, and electrical conductivity of the water, as measured using portable meters
calibrated to a standard buffer and conductivity standard. If the well becomes dewatered,
the water level is allowed to recover to at least 80 percent of the initial water level. If the
sarnple to be collected is a grab sample, the well is not purged before the sample is
collected. Prior to the collection of each groundwater sample, the Teflon@ bailer is cleaned

with Alconoxo and rinsed with tap water and deionized water, and the latex gloves worn by

the sampler sfianged. Hydrochloric acid is added to the sample vials as a preservative
(when applicable). A sanipte method blank is collected by pouring distilled water into the

bailer and then into sample vials. A sample of the formation watel is then collected from

the surface of the water in each of the wells using the Teflono bailer. The water samples

are then gently poured into laboratory-cleaned, 4Gmilliliter (.1) glasl vials, 500 ml plastic

bottles oi llitei glass bottles (as required for specific laboratory analysis) and sealed with

Teflono-lined caps, and inspecied for air bubbles to check for headspace, which.would allow

volatilization to occur. The samples ale then labeled and plomptly placed in iced storage'
A field log of well evacuation prbcedures and parameter monitoring is maintained- Water

rm610116002SU8
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generat€d by the purging of wells is stored in 17E DOT 55-gallon drums omite and remains
the responsibility of the client.

Sample Labelinqand Handling

Sample containers are 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
C\stody Record is initiated by the field geologist and updated throughout handling of the
sarnples, and accompanies the samples to a laboratory certified by the State of California
for the analyses requested. Samples are transported to the laboratory promptly to heip
ensure that recommended sample holding times are rrot exceeded. Samples are properly
disoosed of after their usefirl life has expired.

rm63.01/6m2SUB



_EEflI(A
Working to Restorc Nahne



t
I
T
I

5997 PARKSIOE ORIVE PLEASA'ITCII, CALIFORNIA 94588
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RESNA
3315 Almaden Expwy., suite 34
San Jose,  CA 951 18
Anention: John Young

Project: AFCO 6O02, Oakland

Enclosed are the results from 1 water sample received at Sequoia Analytical on February 3,1994. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOO

I
I
I
I

4826601 Water, W-14-MW1 1 /31 /e4 EPA 5030 /8015 Mod. /8020

I
I
t

please contact me if you have any questions. In the meantime, thank you for the opportunity to work with you

I 
on this project.

Very truly yours,

I 
sEouorAANALYTcAL

I lillTqtui----..-
I vi"r,i" r"g.i,

Proiect Manager

I
I
I
I
T 4826601.RES < r
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I
I
I

33 15 Almaden Expwy., Suite 34 Sample l\4atrix: Water Received: Feb 3, 1994
Reported: Feb 16, 1994San Jose,  CA 95!18 Analysis l,4ethod: EPA 5030/8015 Mod./8020

Attention: John Young First Sample #: 4826601

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Feporting
Analyte Limit

tts/L

Sample
LD.

4826601
w-14-MW1

I
I
I
I
I
I

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

50

0.50

0.50

0.50

0.50

18,000

1,300

1,600

250

1 ,900

Gas

I
I
I
I
I
t
T

Purgeable Hyd.oca.bons ale quantitatod against a fr€sh gasoline standaral'

Anal!,tes reported as N.D. wer€ not dei€cted above the slat€d reporting limit'

SEOUOIA ANALYTICAL

i ' , r-r l-^,
I l r i \ / ' \ ' q -

Vickie Tague';
Project Manager

Feport r-imit Multiplication Factor:

Date Analyzed:

I nstrument ldentitication:

Surrogate Recovery, %:
(QC Limits = 70-13070)

JU

218/94

GCHP-2

90

4826601.RES < 1 .
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/A SEAUOn ANALYTICAL
I\gr.{ 680 Chesapeake Drive . Redwood City, CA 94063

!t 
{4iFI 344-c6oo ' FAX i41sr j64-s233

i . .  , ,  , :  , , : :  , , ] i :  : , , , :  ,  , '  . ,  .  ,

FESNA Client Project lD: ARCO 6002, Oakland
3315 Almaden Expwy., Suite 34 Matrix: Ljquid
San Jose,  CA 95118

OUALITY CONTROL DATA REPORT

Benzene

EPA 8O2E
J. Minkel

Toluene

EPA 8O2O
J. tr4inkel

Ethyl Xylenos

Benzene

Method: EPA 8O2O EPA 8O2O
J. Minkel J. l l l inkel

MS/MSD
Balch#:

Dale Prepared:
Date Analyzed:

lnstrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Marrix spike
Duplicale %

Recovery:

Belative %
Ditterence:

LCS Batch#:

Date Prepared:
Date Analyzed:

lnstrument l .D.#:

LCS %
Recovery:

4815506

218194
GCHP.2
10 pg lL

100

4B 15506

2/8194
GCHP.2
10 pg/r

100

100

4815506

218194
GCHP-2
10  yg /L

1 @

100

4415506

218/
GCHP.2
30 /rglL

103

0 00.00.0

147

. . . .

Control Limits: 71-133 72'12a 72'130 71'1m

Ouality Assurance Statement: All standard

SEQUOIA ANALYTICAL
' .-'-
, ,  1 t \ l i - . . . . . - - -

' \
Vickie Tague ,
Project l/anager

have been met.

The LCS is a control sample ot known, interlerent lree matrix that is analyzed uslng the same reaEenls

rparation, and analfical methods employed torth€ samples Th€ matrix spike is an aliquot of sam p e

fied with known quantities ot specilic compounds and subjected to ihe entir€ aoalytical p'ocedure I

recovery ot analFes i fom the matrix spike does not fal l  wi lhin specif ied control l imits due to malr i t

rs to be used to val idate the batch.

ures and

4826601.RES <2
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I

I,p Ff,"$$F[t ,t,""u't,''.YrrcAl
3315,Almaden Expwy., Suite 34

I :fihii"T:3^:?J:",
Project: ARCO 6002, Oakland

I Enclosed are the results from 2 water samples received at Sequoia Analytical on February 3,1994. The requested
analyses are listed below:

I
t SAMpLE # SAMpLE DESCRIpTION OATE OF COLLECTION TEST METHOO

I ;:::; ;1":;:il:
t

1 /31 /94 EPA 5030/8015 Mod./8020

113't 194 EPA 5030/8015 Mod./8020

I please contact me if you have any questions. In the meantime, thank you forthe opportunity ro workwithyou
on lhis prolect.

I verytrutyyours,

SEOUOIA ANALYTICAL

I i, ilta \;.;
I Xi$:Til''"'"'.'".

I
I
I
I
I
T
T 4826801.RES ':  l



/T\ sEeuorA ANALYTtcAt
€ l::,%xff.T: ?ff ,;, !i8ff:,1c tv' cA e4063

HESNA Client Proiect lO: ARCO 6002, Oakland Sampled: Jan 31, 1994:
3315 Almaden Expwy., Suite 34 Sample Matrix: Water Seceived: Feb 3, 1994
sanJose, cA 95118 Analysis Method: EPA5030/8015 Mod,/8020 Feported: Feb 16, 1994
Attention: John Young First Sample #: 4826801

. . . . : : : '

TOTAL PURGEABLE PETROLEUM HYDROCARBONS With BTEX DISTINCTION

RePorting
Analyte Limit

pg/L

Sample Sample
t.D. t .D.

4826801 4826802
w-8-wv-2 w6-vw-1

I
I
I
I
I
T
t
I
I
I
I
I
I
I
I
I
I
I
I

Purgeable
Hydrocarbons

tsenzene u,cu

Toluene 0.50

Toral xylenes 0.50

Chromatogram Pattern:

1 1 , 0 0 0 19,000

5 2 0  1 , 1 0 0

1,500 180

Gas Gas

1,400 2,800

CU

Ethvl Benzene 0.50 330

Feport Limit Multiplication Factor:

Date Analyzed:

I nstrument ldentification:

Surrogate Flecovery, Yo:
(OC Limits = 70-130%)

50

2le/e4

\f urri -\t

98

20

2/7 /94

uunr -d

85

Qual Control Data

Purgeabl€ Hydrocarbons arc quantitatad against a frosh gasolifle standard

Analytes reported as N.D. were nol detected above the stated reponrng limit.

SEQUOIA ANALYTICAL
i  , t,r-t- -

I  i l /  
-

, i ,  11 , \ ; Le
Vickie Tague -
Project Manager 4826801.RES . r
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/T\ sEeuorA ANAIYTTcAL
$| i.:?,"*x1r.T:'Jlf ,;,3i5lf.?"citv' 

cA e4063

RESNA Client Proiect lD: ARCO 6002, Oakland
3315 Almaden Expwy., Suite 34 i,4atrix: Liquid
San Jose.  CA 95118
Attention: lohn Young OC Sample Group: 4826801 Reported: Feb 16, 1994

OUALITY CONTROL DATA REPORT

Ben26na

EPA 8O2O
J. Minkel

Toluene

EPA 8O2O
J, fvl inkel

Ethyl Xylenes
B€nzen6

Method; EPA 8O2O EPA 8O2O
J. Minkel J. N,l inkel

MS/MSD
Batch#:

Oate Prepared:
Date Analyzed:

Instrument l.O,#:
Conc. Spiked:

Malrix Spike
% Recovery:

Matrix Spike
Ouplicale '6

Recovery:

Relative %
Oifterence:

LCS Batch#:

Date Prepared:
Date Analyzed:

lnstrument l .D.#:

LCS %
Recovery:

4815505

2/8i94
GCHP.3
1O pg/L

1 1 0

2/e/94
GCHP,3
1O Ltg/ l

1 1 0

4815505

2/8i94
GCHP-3
te t 'g/L

1 1 0

4815505

2/8194
GCI-1P.3
30 !S/L

1 1 0

1 1 0

0.0

1 1 0

0.0

1 1 0 1 1 0

0.0 0.0

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

Quality Assurance Statement:

SEQUOIA ANALYTICAL

,  
" r  

- 11 , : ' ,
' ,  1 ' ,  ' \ " \ < - - -

Vickie Tague
Project Manager

have been met.

The LCS is a control Sampl€ ol known, int€rferent ftee mat.ix that iS analyzed u$ng th€ same reagenls,

ion, and anatytical inethods employed for the samples. The matrix spike is an aliquot of sa|.flpLe

\rith known ouantities ol specrlrc compoilnds and subi€cted to the entire analytical procedure ll

r€covery ol analy' tes lrom the makix spike does noi fal l  within specif i€d control l imiis due to matar

is to be used io val idate tho batch,

aB268O1.FES <2,

All standard
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cA e4063

RESNA Client Project lD: ARCO 6002, Oakland
33!5 Almaden Expwy.. Suite 34 Matrix: Liquid
San Jose.  Cl  ss i re
Attention: John Young QC Sample Group: 4826802 Beported: Feb 16' 1994

QUALIW CONTROL DATA REPORT

Benzenc

EPA 8O2O
J. Minkel

Toluene

EPA 8O2O
J. Minkel

Ethyl Xylefies

Benzene

Method: EPA 8O2O EPA 8OM
J. lrinkel J. N4inkelAna

MS/MSD
Balch#:

Oate Prepared:
Date Analyzed:

lnstrument l.D.#:
Conc. Spiked:

Matrir Spike
% Recovery:

Matrix spike
Ouplicale %

Recovery:

Relative o6
Ditference:

LCS Batch#:

Date Prepared:
Date Analyzed:

Instrumenl l.D.#:

LCS %
Recovery:

482590r

2/7/94
GCHP.3
10 !g /L

98

4825901

GCHP.3
10 t/g/L

9g

4825901

2/7i94

10 !g /L

99

4825901

GCHP.3
30 pglL

100

g4 93

Controt Limits: 71-133 72'128 ---lt1s---

Ouality Assurance Statement: AII standard

SEOUOIA ANALYTICAL

Vjckie Tagus
Projecl lrlanager

have been met.

lhe Lcs is a conlrol sample ol known, intert€r€nt free matrix thal iE analyzed uging tho same r6agents

pr€pa.ation, and analyt ical methods €mployed lor the samplos The matrix spike is an al iquot ot sample

ioniti"o *i,f, known quantilies ol specilic compounds and subjected to ihe entite analylical proced'rre l1

the recovery ol analytes !.om the matrix spike does not fal l  within speci l ied conlrol l imils due tc nral 'rx

, the LCS recovery is to be used to validate the batch'

ures and

a826801 RES '.3
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/T\ SEQUOIA ANALYTICAT
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cA s4063

FESNA
3315 Almaden Expwy., Suite 34
San Jose.  CA 951 18
Aftention: John Young

Project: A8co, 6002 oakland

Enclosed are the results from I 2 soil samples received at Sequoia Analytical on January'l8,'1994. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

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

4AA0101

4AA0102

4AA0103

4AA0104

4AA0105

4AA0106

4A40107

4AA0108

4AA0109

4M01 10

4AA01 1 1

4 A A 0 t 1 2

1 /13194

1 /13 /54

1 / 1 3 / 9 4

1 i13/94

1 /13194

1 /13/94

1 / 1 3 / 9 4

1 /13 /94

1 113/94

1 / 1 3 / 9 4

1 / 1 3 / 5 4

1 /13194

Soil, S-5-81

Soi l ,  S-8,5-81

Soi l ,  S-5.5-82

Soil, S-7.5-82

Soi l ,  S-10.5-82

Soi l ,  S-13.5-82

Soi l ,  S-18-B2

Soi l ,  S-20.5-82

Soil, S-23.5-82

Soil. S-27-82

Soi l ,  S-32.5-82

Soil, S-36-82

EPA 5030/801 5 lvod./8020

EPA 5030/801 5 lVod,/8020

EPA 5030/8015 lvlod. /8020

EPA 5030/8015 Mod./S020

EPA 5030/8o15 i/,tod./8020

EPA 5030/801 5 Mod./8020

EPA s030/801 5 Mod.i8020

EPA 5030/801 5 Mod./8020

EPA 5030/8015 [,4od. /8020

EPA s030/8015 idod./8020

EPA 5030/80 I 5 Mod./8020

EPA 5030/8015 Mod. /8020

Please contact me if you have any questions. ln the meantime, thank youforthe opportunity to work with you

on this project.

Very truly yours,

SEQUOIA ANALYTICAL

l  ' i 1  L : a > t  -

L I l, trr \; L1_.--' . 1

Vickie Tague-
Project t\,4anager

4M0101 RES ., 1



/T\ sEeuotA ANALYTtcAt
r--l 680 Chesapeake Drive . Redwood City, CA 94063

!|t 
(415)344-s6oo . FAX{415)364-e233

, , , r , , , , ,  , t , ,  :  . .  i : ' : " , : ' : ' ' : I :  : " '  '

RESNA CIient Proiecl lD: AFCO,6002 Oakland Sampled: Jan 13, 1994
331 5 Almaden Expwy., Suile 34 Sample Malrix: Soil Received: Jan 18, 1994

Reported: Feb 1, 1994San Jose, CA 951 18 Analysis Method: EPA 5030/8015 Mod./8020
Anention: John Young First Sample #: 4M0101

TOTAL PURGEABLE PETROLEUM HYDROCARBONS With BTEX DISTINCTION

RePorling
analyte Limit

mg/kg

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

4M0101 4AA0102 4AA0103 4M0104 4M0105 4M0106
s-5-81 s-8,5-81 s-5.5-82 s-7.5-82 s-10.5-82 s-13.5-82

I
I
I
t
T
T
t
I
I
t
l
I
I
I
I
I
t
I
I

Purgeable
Hydrocarbons

Benzene

Toluene 0.00s0 N.D.

't .0

0.0050

N.D. , I A

0.031

0.Q22

0 . 0 1  3

0.060

Gas

7.2

0.030

0.042

0.o27

0 . 1 6

Gas

N, D.

N . D ,N . D .

N. D.

3 . 8

N. D.

N. D.

N.D.

N .D .

N, D.

N, D.

N. D. l 4

Weathered
Gas

N.D.

Ethyl Eenzene 0.0050 N.D.

Total Xylenes 0,0050 N,D.

Chromatogram Pattern: - -  Non-Gas
[4ix

MultipliDation Factor:

Date Analyzed:

I nstrument Identif ication:

Surrogate Recovery, Yo:
(OC Limits = 70-130o/o)

1 ,0

1 /21 /e4

GCHP-6

81

1 . 0

1 /21 /94

94

1 .0

1125194

GCHP.7

g7

'L0

1 /21 /54

GCHP.7

74

1 ,0

1 /21 /94

GCHP.6

1 1 1

1 . 0

1 t ) \  /q4

\:un r -o

79

Purgeable Hydrocarbons are quanti tat€d against a tr€sh gasol ine siandard

Analytes reported as N.O. were not detected abov6 the staled reporling limit'

SEOUOIA ANALYTICAL

I  t n .n {n , .
L ! I ilfr\tt{-..-" " )

Vickie Tague
Prolect Manager 4M0101 FES : I



/T\ sEouorA ANALYTTcAL
E\=- 680 Chesapeake Drive . Redwood City, CA 94063
-,.tt (415) 364.9600 . FAX (41s) 364.9233

-

RESNA Client Project lD: AFCO. m02 Oakland
3315 Almaden Expwy., Suite 34 Sample Matrix: Soil
San Jose, CA 95118 Analysis Method: EPA 5030/8015 t',4 od. /8020
Anention: John Young First Sample #: 4AA0107

TOTAL PURGEABLE PETROLEUM HYDROCARBONS With BTEX

Sample Sample SampleRePorting
Analyte Limit

mg/r(g 4AA0107 4AA0 r08 4AA0109 4M01 10
s-l8-82 s-20.5-82 s-23.5-82 s-27-82

Sampled: Jan 13. 1994
Received: Jan 18, 1994
Reported: Feb 1, 1994

DISTINCTION

Sample Sample
t.o. t .D.

4 M 0 1  1 1  4 A A 0 1 1 2
s-32.5-82 s-96-82

Sample
t n t .D.

I
I
I
t
I
I
I
I
I
I
l
I
I
I
I
t
I
I
I

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Pattern:

1 .0

0.0050

0.0050

0.0050

0.0050

N. D,

N.D.

N, D,

N. D,

N .D .

N, D.

N, D.

N .O.

N. O.

N. D.

N. D.

N. D.

N.O.

N. D.

N .D ,

N.D,

N.D.

N. D,

N .D .

N. D.

N, D.

N. D.

N,D,

N. D.

N. D.

N.D.

N, D.

N .D .

N. D.

N.D-

Control Dala

PLrrgeable Hydrocarbons are quanti tated against a kesh gasol ine slandard

Analytes reported as N.D. were not detected above the stated report ing l imit

SEQUOIA ANALYTICAL
|  .  -  ^ - r n .  ^

I r ; / l / l  { rNLL{- -
L  '  "  i )

Vickie Tagte
Project Manager

L4ultiplication Factor:

Date Analyzedl

Instrument ldentilication:

Surrogate Recovery, %:
(OC Limits = 70-130o/o)

1 .0

1 121 /s4

GCHP-6

82

1 . 0

1 /21 /94

L rUnr -o

85

1 0

1 /21 /54

!runT-o

86

1 .0

1 /21 /94

GCHP€

1 .0

1 121 /e4

u!nr-o

92

1 .0

1 121 i94

uunT-o

89

4AAO1O1 RES :



/T\ sEeuotA ANALYTTcAL
€ e:?,"*x1ff.Tl ?iT,;, ffi;f:,o,c*v' 

cA e4o63

Client Project lD: ARCO,6002 Oakland
lvlatrix; Soil

QUALITY CONTROL DATA REPORT

MS/MSD
Balch#:

Date Prepared:
Date Analyzed:

Inslrument l .D.#:
Conc. Spiked:

Matrix spike
% Recovery:

Marrix spike
Duplicate %

Recovery:

Relalive o,6
Diflerence:

LCS Batch#:

Dale Prepared:
Date Analyzed:

lnstrument l .O.#:

LCS %
Recovery:

4477202

1, /21/94
1/21 ie4

GCHP.18
0.20 mg/kg

Benzene

EPA 8O2O
E Cunanan

Toluene

EPA 8O2O
E. Cunanan

Elhyl Xylenes

Eenzene

Method: EPA BO2O EPA 8O2O
E. Cunanan E. CunananAna

g5

0.00 .0

t
I
I
I
I
I
T
I
I
I
T
t
T
I
t
t
I
I
I

1 , 
'l 994

4477202

1 /21 i94
1 i21 i94

GCHP.18
0.20 mg/kg

75

1 ,121 /94  1 i21 /94
1 i21 /94  1  i 21 iS4

GCHP- I8  GCHP.18

0.20 mg/kg 0.60 mg/kg

100

5 1

Control Limils: 55-145 47-149 47-155 56'140

Ouality Assurance Statement:

SEOUOIA ANALYTICAL

|  . , \ -T t { t , t  a' "  L i \  t ! ( \ ' \ - ' \ - -- '
Vickie Tague t/
Proiect Manager

have been met.

The LCS is a control sample ol known. Intealetent t fee matrix that is analyzed using th€ same Ieeginls

paration, and anall l ical rnelhods employed lor the samples The matrix spike is an al iqugt ol sample

wiih known ouanlr l ies of soeci i ic compouids and subiected to the entke anall l 'cal proceoure

recovery of anal! ' tes from the rnatr ix spike does no! tal l  within speci{ ied control hmits due lo malr x

. the LCS recoverv is to be used to val idale the balch

4AA0101 RES . l

All standard
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/T\ sEeuoh ANAtYTIcAt
h- 680 Chesapeake Orive . Redwood City, CA 94063

!,dt 
(415) 364-e6oo . FAX (41s) 364-e233

FESNA
3315 Almaden Expwy.. Suite 34
San Jose.  CA 951 18
Attent,on: John Young

Proiect: ARCO, 6002 Oakland

Enclosed are the results from 6 soil samples received at Sequoia Analytical on January 18,1994. The requested
analyses are Iisted below:

SAMPLE # SAMPLE DESCRIPTION DATE OF COLLECTION TEST METHOD

I
t
I
I
I
I
T
t
T
I
T
I
I
I
t
I
I
I
I

4M0301

4M0302

4A40303

4AA0304

4440305

4A40306

Soil, S-5-83

Soi l ,  S-10-83

Soi l ,  S-14.5-83

Soil, S-5-84

Soi l ,  S-10-84

Soi l ,  S-15.5-B4

1/14/94

1 /14194

1  / 1 4 1 9 4

1 / 1 4 / 9 4

1 / 1 4 1 9 4

1 1 1 4 / 9 4

EPA 5030/8015 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/801 5 Mod./8020

EPA 5030/801 5 Mod./8020

EPA 5030/8015 Mod./8020

EPA 5030/801 5 Mod./8020

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

Very truly yours,

SEOUOIA ANALYTICAL
' " ' r f ' t

i , ' i , ' . r \ ' - t -
Vickie Tague
Project Manager

ln the meantime, thank you lor the opponunity to work with you

4M0301.FES '



/T\ sEeuorA ANAtYTtcAL
|fr| i.1?,%:.:9,fi "JlT,;, !i::f.1" citv' cA e4063

RESNA
3315 Almaden Expwy., Suite 34 Sample Matrix: Soil
San Jose, CA 951 18
Attentfon: John Young

Feporling
Analyte Limit

mg/Kg

TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

First Sample #: 4M03O1
.

Feceived: Jan 18, 1994
Feported: Jan 27, 1994Analysis Method: EPA 5030/8015 Mod./8020

Sample Sample Sample Sample Sample Sample
l .D. r .o.  l .D. l .o.  l .D. l .D.

4M0301 4M0302 4M0303 4M0304 4M0305 4440306
s-5-83 s-10-83 s-14.5-83 s-5-84 s-l0-84 s-15.5-84

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

Purgeable
Hydrocarbons

Benzene

Toluene

Ethyl Benzene

Total Xylenes

Chromatogram Panern:

1 .0

0.0050

0.0050

0.0050

0.0050

N.D.

N ,  D .

N-D,.

N, D,

N .D .

M!ltiplication Factor:

Date Analyzed:

I nstrument ldentif ication:

Surrogate Recovery, %:
(OC Limits = 70-130o/o)

1 . 0

1/241e4

GCHP-7

63

1 .0

1 121 194

GCHP-7

87

1 .0

1 /21 194

GCHP.7

84

't .0

1 121 194

IrUt']T - /

87

1 .0

1 /21 194

GCHP.7

1 . 0

1 /21 /94

uunr-  /

86

Purgeable Hydrocarbons are quanti tated against a tresh gasol ine standard

Analytes feported as N.O. were not detected abov€ the stated reporting imn

SEQUOIA ANALYTICAL

l ' r ' f . { , ,  "
L , r \ l  

- t \ . ! ! - - - l

Vickie Tagug
Project Manager 4AA03O1 FES i 1



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

/T\ sEeuola ANALYTTcAL
E\=- 680 Chesapeake Orive . Redwood City, CA 94063

!t 
rd15i 364-36oo ' FA{ '41q' ind-q::i3

RESNA Client Project lD: ARCO,6002 Oakland
3315 Almaden Expwy., Suite 34 Matrix: Soil
San Jose,  CA 95118
Altention: John Young QC Sample Group: 4AA030'l -6

OUALIW CONTROL DATA REPORT

MS/MSD
Batch#:

Oate Prepared:
Date Analyzed:

lnstrument l.D.#:
Conc. Spiked:

Malrix Spike
% Recovery:

Matrix spike
Duplicate %

Recovery:

Relative %
Oitterence:

LCS Batch#:

Date Prepared:
Date Analyred:

Instrument l .D.#:

LCS %
Recovery:

4A772al

1 /21 /94
1/21t94
GCHP-6

0.20 mg/kg

85

4477241

1 i21 /94
1 i21194
GCH P.6

0.20 mglkg

s0

1477201

1 /21 /94
1 /21194

GCHP.6
0 20 mg/kg

90

4477201

1/21194
1 i21194

0.60 rng/kg

90

95 r00

1 1  t l

1 @

t l

Quality Assurance Statement:

SEOUOIA ANALYTICAL

t ' t t 1 i  r , ,
.  ,  , . r  __

Victie Tague-
Project Manager

B€nzene

EPA 8O2O
F. Geckler

Toluene

EPA 8O2O
R. Geckier

Ethyl Xylenes

B€nrene

Melhod: EPA 8O2O EPA 8O2O
B. Geckier R. Geckler

Control Limils: 55145 47'149 47'155 56'140

Th€ LCS is a control sample ot known, interferent lree matrix that is analyzsd using tne same reagen:s'

ion, and anal\^rcal methods emplayed for the samples The matrix spike is an al iquol ol sampre

with known quanti t ies of specif ic compounds and subjected to the €f i t i re anal)" lrcal proceoure I

recovery ol analytes lrom ihe .fatr ix spike does not lal l  within specif ied control l imits due to matr i

inlerlerence the LCS recoverv rs !o be used 1o validate lhe batch

All standard
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/T\ sEeuotA ANALYTIcAL
:-f 680 Chesapeake Drive . Redwood City, CA 94063

Y|'7 
(41s) 364's600 . FAX (415) 364's233

RESNA
3315 Almaden Expwy., Suite 34
San Jose. CA 951 18
Attentionj John Young

Project: Arco, 6002 Oakland

Enclosed are the results from 1 soil sample received at Sequoia Analytical on January 18,1994. The requested
analyses are listed below:

SAMPLE # SAMPLE DESCFIPTION DATE OF COLLECTION TEST METHOD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
T
T
t

4480401 Soil, 01 14-SP-(A-D) 1 114194

Please contact me if you have any questions. In the meantime, thank you ior the opportunity to work with you

on this project.

very truly yours,

SEQUOIA ANALYIICAL

,  t r l . f  , ,

Vickie Tague
Project Manager

Corrosivity
lgnitability
Reactivity
EPA 5030/8015/8020
TCLP B'I'EX
STLC Lead

4A80401.RES . i
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I
T
I
I
I
I
I
I
I
t
I
I
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I
I
I
T
I

/T\ sEouorA ANALYTTcAL
=g2l 680 Chesapeake Drive . Redwood City, CA 940€3

!t 
ra15r 364'9600 r FAX r415i 364-9233

' '
FESNA Client Project tD: Arco,6002 Oakland
3315 Almaden Expwy., Suite 34 Sample Descript: Soil. 01 14-SP-(A-D)
San Jose,  CA 95118
Attention: John Young Lab Number: 4A80401

CORROSIVIW. IGNITABILITY. ANO

: : :

REACTIVITY

Sampled: Jan 14, 1994
Received: Jan 18, 1994
Analyzed: Jan 18-19.'1994
Reported: Jan 24, 1994

Sample Results

6.7

> 100 'c

N.D,
N .D ,
Negative

Analyte

Corrosivity:
P ' '  . . . .  ,

lgnitability:
F lashpoint  (Pensky- i ,4ar tens) ,  "C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Reactivity:
Sul f  ide.  mg/k9. . . . .
Cyanide,  mg/k9. . .
Feact ion wi th water . . . . . . .  . . .  . .  . .  .

Analyles reponed as N.o. wer€ not present above the stated limrt ol deteclror\.

SEQUOIA ANALYTICAL
j , ,  f l - , -"  ,  -
l ,  t ,  i l l ( \ ' L j -

Vickie Tagud
Proiect Manager

Deteclion Limit

N,A.

I J

0.50
N.A,

4A80401.FES



1994
'1994

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

/T\ sEeuon ANALYTTcAT
=\-{ 680 chesapeake Drive . Redwood City, CA 94063

Yy 
(415) 364-e60o . FAX (415) 364-e233

RESNA Client Proiect lD: Arco,6002 Oakland Sampled: Jan 14,
3315 Almaden Expwy., Suite 34 Sample Descript: STLC Enract of Soil Received: Jan 18,
San Jose, CA 951 18
Attention; John Young

Analysis tor: STLC Lead
First Sample #: 4A80401 Analyzed: Jan 21, 1994

Reoorted: Jan 24. 1994

LABORATORY ANALYSIS FOR: STLC Lead

S8mple
Number

Sample
Description

4A80401 0114-sP-(A-O)

Sample
Detection Limit Result

mS/L mS/L

0.025 0.050

Analytes reported as N,O. were not present above lhe gtated l imit oi detecl ion

SEQUOIA ANALYTICAL

i t ' i ' ) ^
i  t  r  ' l l \ , t< - -

Vickie Tagte
Project lvlanager 4 A a O 4 0 1 . R E S . 2
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/T\ sEeuolA ANAtYTtcAt
E [1?,"*xtT'T". ?";,;, f5l';:,1,c*v' 

cA e4063

Arco. 6002 Oakland
Soil
EPA 5030/8015/8020

. : , : : ' :
Sampled: Jan 14, 1994
Received: Jan 18. 1994
Reported: Jan 24, 1994

TOTAL PURGEABLE PETROLEUM HYoROCARBONS with BTEX DISTINCTION

Anelyle
BeForiing Sample

Limit l.D.
mg/kg 4A80401

01 14-sP-(A-D)

Purgeable
Hydrocarbons

Benzene

Toluene

t r rhv l  RanTah6

Total xylenes

Chromatogram Pattern:

1 .0

0.0050

0.0050

0.0050

0.0050

N. D,

N. D.I
I
t

N.0 .

0.042

Gas *

Non-Gas Mixt
I
I
I
I
I
I
I

Purgeable Hydrocarbons are quanti tated agaanst a lresh gasol ine standard

Analytes reponed as N.O. ware not detected above the stated reponin9 limit

SEQUOIA ANALYTICAL
! ' , - - - -
j  / ,  \ r t r .
r , ,  , L i  

\ r ' * \ _
Vickie Tague
Project Manager

f,,1u lt iplicat io n Factor:

L. /d  l  s  Fr rd 'y .cu ,

I nstrument ldentif ication:

Surrogate Fecovery, ".4:
(oc Limits = 70-130o/o)

1 .0

1/20/94

\l\- n T -o

87

4A8O4O1 FES :



t
I /T\ sEouorA ANALYncAt

$| i.:?,%x1"ff.'i". W,;, li5ff ",Xc itv' cA ea063

I
I
I
I
I

Client Proiect lD: Arco,6002 Oakland
Sample l\,!atrix: TCLP Extract of Soil
Analvsis Method: EPA 5030/8020

BTEX DIST]NCTION

Sample
t .D .

4480401
01 14-sP-(A-D)

14,  1994
18,  1994
24, 1994

Analyte
Reporting

Limit
mg/Kg

I
I

Benzene

Toluene

Ethyl Benzene

Total Xylenes

0.0050

0.0050

0.0050

0.0050

N. D.

N . D .

N. D.

N. D,I
I
I
I

Fepon Limit l,4 u lt ip l icat io n Factot.

Date Analyzed:

I nstrument ldentif ication:

Surrogate Recovery, %:
(oc Limits = 70-1306/o)

?o

1 /24 /94

GCHP-3

107

I
t
I
I
I
I

QualitY Control Dala

Anal!'les reported as N.O. were not detected above the stated reportrng limrt

SEOUOIA ANALYTICAL

t " i1:;
,  i  

t  ,  l L ' \ " t - * - -

Vickie Tagub
Project Manager 4480401 FES r
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/T\ sEouorA ANALYTTcAL
€ At%x1",T.T: H;,;, !i#.l.,1c*v' cA e4o63

RESNA Client Proiect lD: Arco,6002 Oakland
3315 Almaden Expwy., Suite 34 Matrix: Soil
San Jose. CA 951 18
Attention: John Young QC Sample Group: 4480401 Reponed: Jan 24, 1994

OUALIW CONTROL DATA REPORT

1 i 1 3 / 9 4  1 / 1 4 / 9 4

4452901 4452901

OateAnalyzed: 1/1s/94

Sample #: 4A799o1

Sample
Concenlration: 6.4

Sample
Duplicate

Concentration: 6.2

% RPD:  3 .2

4A37101

> 100.C

> 1oo"C

0.0

N. D.

N.O.  N .D .

0.0 0.0

80-120 80-12015 .0 'C
% RPD:

Control Limits: o-30

' . - , :
. .  _ i :  . :  : : ,

seQuotn nNltvncAt ; ;
l ,  . - - - ' - -
I  '  l 1 i \ l c l *
I  I  l 1 ! \ \ v

Vickie Tague
Project Manager

M€thod:

pFi

EPA 9045

Flashpoint

EPA 1O1O

Reactrvg

Sult ide

sw-846

Reaciiv€

Cyanide

sw-846
Analvst: M .

4A80401.RES :
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95

1 l

/T\ sEeuotA ANAIYTIcAL
E [l?,"Ju".ff#: ?lf ,;, ffff:",cn'' 

cA e4o6s

3315 Almaden Expwy., Suite 34 i/atrix: Liquid
San Jose, CA 951 18

QUALITY CONTROL DATA REPORT

Leao

Meihod: EPA zse.2
: J. lllartinez

MS/MSD
Batch#:

Dale Prepared:
Date Analyzed:

Instrumenl l.D.#:
Conc. spiked:

Matrix Spike
% Recovery:

Mal,ix Spike
Duplicate %

Recovery:

Relative %
Diflerence:

4442601

1 /21 /94
1121 /94

0.050 mg/L

LCS Batch#: sLKot2tg4

Date Prepared: 1/21/s4
Date Analyzed: 1/21/94

lnstrument l.D.#: MV-l

Lcs %
Recovery: 105

Quality Assurance Statement: All stqlg!elq

SEOUOIA ANALYTICAL '

I  l l l  i l t \ \ t , a
i7l l l  l tt \1,{-/<--.,.2

Vickie TaguQ)
Project Manager

LCS is a control sample of known, intedetent itee matix that is analyzed using tho same reagents

ion, and anal)4ical methocs employed tor the samplas. ThB mEtrix spiks is an al iquot of sample

with known ouanti tres oi specit ic compounds and subiected to the entire analyt ical proced!re l f

recovery ol analy'tes trom the matrir spike do€s not {all within specilied control limits due to natrrx

the LCS recoverv is to be usgd to valiciat€ th€ batch



I
I
I
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I
I
I
I
I
I
I
I
I
I
I
T
I
I

90 g5

5.4

4A70706

1 i13 /94
1 /19 /94

GCHP.6
0.20 mg/kg

s0

4A70706 4470706

1 /19194  1119 /94
1 /19 /94  1 i19 /54

GCHP-6 GCHP.6

0.20 mg/kg 0.60 mg//kg

1 1  5 . 3

/T\ sEeuorA ANALYTtcAt
E .uo1?,.J;xlT.xT". "Jlf ,;, :i$f:,1,c 

itv' cA e406s

3315 Almaden Expwy., Suite 34 Matrix:
San Jose,  CA 95118

RESNA Client Proiect lD: Arco,6002 Oakland
Solid

QUALITY CONTROL DATA REPORT

MS/MSD
Batch#:

Date Prepared:
Date Analyzed:

lnslrument l.D.#:
Conc. Spiked:

Matrix Spike
% Recovery:

Matrix spike
Duplicate %

Recovery:

Relative %
Ditlerence:

LCS Batch#:

Date Prepared:
Date Analyzed:

lnslrument l .O.#:

LCS %
Fecovery:

4470706

1/19/94

1 /1s / s4
GCHPS

0.20 mg/kg

85

Benzene

EPA 8O2O
R. Geckler

Toluene

EPA 8O2O
R. Geckle(

Ethyl Xylen€s
Ben2ene

Methodl EPA 8O2O EPA 8O2O
R. Geckler R. Geckler

Control Limits: 55-145 47-149 47-155 56-140

Quality Assurance Statement:

SEQUOIA ANALYTICAL

J ' i f l '7[,,
l [ ; \ \ L { \ " q -

Vickie Tague'
Project Manager

,l€ase Not6l
fhe LCS is a conlrol sample ol known, inte.tereflt iree matrix that is analyred usrng the same reagenls

lf t t t&ation, and analyt ical methods employed for the samples. Th6 matrix spike is an al iquot of sample

iort,ii*U *itt t no*n quantilies ol specilic compounds and sub,ected to th€ entire analytical procedure lt

the recovery ol anal!'tes irom ihe matrix spik€ does not lall within specilied control limits due to matrrr

the LCS recovery is to be used to validate the batch
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/T\ sEeuorA ANATYTTcAL
$|A:?,"J.x1xr"T"."Jl"i,;,:i#:,1citv'cAs4o63

3315 Almaden Expwy., Suite 34 Matrix: Solid
San Jose.  CA 95118
Attent:of]j: J-ohn Younn,, 

, 
QC Sample Group: 4A80401

QUALIW CONTROL DATA REPORT

MS/MSD
Batch#: 4A75401 4A70706

Dale Prepared:
Date Analyzed: 1/20/94 1/20/94

Instrumenl l.D.#: GCHP-3 ccHP-3
Conc. Spiked: 1o!s/L 10 !s/L

Matrix Spike
% Fecovery: s5 94

Matrix spike
Duplicate',6

Recovery: roo ioo

Felative %
Ditference: s.1 6.2

LCS Batch#:

Date Prepared:
Oate Analyzed:

Instrument l .D.#:

LCS %
Recovery:

Quality Assurance Statement:

sEouotAANAtYTrcnt -';'

l ' , , t 1 ' , r ^ .  -r., \(\trr-----
Vickie Tague .,'
Project Manager

4A70706

1i20/94

GCHP-3
tO l,S/!

94

4470706

GCHP.3
30 /rglL

93

100

5 .2 7 3

Method:

Benzerre

EPA 8O2O

Toluene

EPA 8O2O

Ethyl Xylenes
Eenzene

EPA 8O2O EPA 8O2O
M. Nioo M.

control Limits: 71'133 72'128 72-130 71'1m

LCS is a control sample ol known, interferent free matrix that is analfzed using th€ same rdagen!s'

rBiration, and analytical methods employed lor the samples Th6 matrix spike is an aliquot ol sample

with known ouantities ot soecitic compounds and subjected to the entira analytical procedu re lJ

recovery ol analytes trom th€ matrix splke does noi fall wiihin specified cont!'ol limfls due to rnatrrr

. the LCS recoverv Ls to be used io validat€ the batch

All standard
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