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Mr. Michael Whelan
ARCO Products Company
PO Box 612530
San Jose. Califomia 95161

Re: Onsite Tier 2 Risk-Based Conective Action Evaluation for ARCO Station 6002,
6235 Seminary Avenue, Oakland, Califomia

Dear Mr. Whelan:

This report presents the results of the Tier 2 risk-based corrective action (RBCA)
evaluation prepared for ARCO Products Company (ARCO) Station 6002, 6235 Serninary
Avenue, Oakland, California (Figures I and 2). This report addresses potential onsite
exposures to current and future workers at the station. The Tier 2 evaluation results -
indicate that no acceptable levels of risk are exceeded at this sile.

A separate offsite RBCA evaluation will be performed following additional offsite 1
assessment, and the two evaluations wi.ll be joined in a Corrective Action Plan (CAP) to be
prepared in accordance with the Regionai Water Quality Control Board's (RWQCB), Sar
Francisco Bay Region, Supplemennl Instructions to the State Water Board December 8,
1995 Interim Guidance on Required Cleanup at low Risk Fuel Sites.

Based on the results of investigations ry{"..""d 1-o,.*11for -the onsite^profr9,. the site 
lqualifies as a low risk site ap defined in the RwQCB's January 1996 Supplemental

Instructions. The RWQCB's requirements are bulleted as follows:

o Source must be removed
t

Source removal *as perforrned in March 1996; USTs, piping and impacted soil were
excavated and removed from the site.

r Site is adequately characterized

Three soil and groundwater investigations have been performed at the site and have defined
the lateral and vertical onsite extent of gasoline hydrocarbons in soil and groundwater.

r Plume is stable or receding

Concentrations of gasoline and its constituents dissolved in groundwater have been
decreasing in onsite monitoring wells suggesting a receding plume. In addition, the USTs
were removed, thereby eliminating future source material to groundwater.
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. No threat to surface water or deep aquifers

Onsite groundwater investigations have defined the vertical extent of the dissolved gaso.line
plume to be contained within the shallow water bearing zone. No deep aquifers or surface
waters are impacted or threatened.

o No threat to human health

Based on the results ofthis Tier 2 RBCA evaluation, no threat to human health exists.

t No th-reat to the environment

No onsite ecological receptors have been identified as threatened.

This RBCA evaluation was prepared in 4ccordance with the guidelines contained in
Standard Guide for Risk-Based Corrective Action Applied. at Petroleum Release Sitet
(American Society of Testing Materials [ASTM] E- 1739-95, November, 1995). lt'
general, the fiered approach recommended in the ASTM guidelines is designed as a step-
wise process to evaluate the potential risk posed by a chemical release, determine what
conective action, if any, is needed, and tailor that action to those risks. This report uses
the environmental transDort models. and the formulas for assessins risk contained in the
ASTM guidelines. Riski-based soil and groundwater concenEations- were calculated using
the ASTM RBCA companion software Tier 2 RBCA Tool Kit to provide computational
accuracy and achieve consistency with ASTM guidelines.

The steps that make up the tiered RBCA approach are summarized in Figure 3. This
report will follow these steps, and refer to information summarized in tables, figures and
Tier 2 RBCA Tool Kit worksheets contained in Attachment A. This report should be read
in conjunction with reviewing thg worksheets contained in Attachment A.

Initial Site Assessment and Site Classification

Steps I and 2 of RBCA are designed to scre€n for the possibility that the site presents an
imminent threat to public health and the environment. This refers primarily to sites where
an unconfined release to the surface has taken place in which direct contact to product is a
possibiliry. Chemical impact to soil and groundwater at this site has been characterized in
several investigations. As documented n tnitial Onsite Subsurface Investigation Report
(RESNA, March 31, 1994) and summarized in Worksheet 4.2, no surface releases have
taken place at this site which have not been immediately contained and cleaned. Although
gasoline has been detected in the subsurfrce, releases do not present a potential risk of
direct contact. A comparison of site-measured soil and groundwaler data to conservative,
nonsite-specific, health-based screening levels, in accordance with the ASTM RBCA
guidelines, was undertaken at the requeJt of Alameda County Health Care Services Agency
(ACHCSA) in a February 16, 1995 meeting. This is referred to in the ASTM guidelines as
a Tier 1 evaluation.

IMRCOVCY0l3 l4.DOC-96 ljt: I
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Tier 1 Evaluation

The first step in a Tier I evaluation is to determine the chemical nature of the release, and
to characterize the extent of the imoact. Definition of the onsite imoact has been
established, and is documented in the'soil and groundwater investigation' and quarterly
monitoring reports and in Worksheet 1. l. Briefly, the information contained in these
reports indicates thal USTS and associated piping were found to have impacted adjacent
soil and groundwater located between 9 and 1l feet below grade in 1994. The USTs,
piping and most of the impacted soil have since been removed. Current benzene
concentrations dissolved in groundwater are summarized in Figure 4. Soil and additional
analytical information is summarized in Worksheets 5.2, 5.3, 5.5, and 5.6 (Attachment A).

The next step in a Tier I evaluation is to identif potentially significant environmental
transport pathways by which receptors may be exposed to site-related chemicals in order to
determine the existence of complete exposure pathways. For a potential exposure pathway
to be considered complete, it must contain the following three elements:

. a source of specific chemicals (i.e., benzene, toluene, ethyl benzene, and, xylenes
IBTEXI)

. a transport mechanism (e.g., groundwater migration)

. a potential receptor (e.g., groundwater must be considered potable for an
exposure pathway to be considered complete)

As summarized in Worksheet 1.4 and, 4.2, and 4.4 in Attachment A, the only complete
potential exposure pathways at this site are:

. exposure through volatilization of chemicals in groundwater to indoor air (i.e., the
service station/convenience store) and to ambient air . .l

r exposure tlrough volatilization of chemicals in subsurface soil to ambient *. ,14 
n'E'

4tu \
First encountered groundwater at this site is not considered peqb!9,-eqd-&r Jhis reason
potential exposure-pathways involving groundwater (".g.1tffilffii6nEi]3D6s@9 -il
to groundwater and direct groundwater ingestion) were not bvaluated ftirther. ln addluon,
direct exposure to surface and subsurface soil at this site is not considered a complete
exposure pathway because soil at this site is covered by asphalt or concrete, and
in&itutional contrbls per the sales agreement with the perspictivb property opner -Iimits
excavation at the site, The subsurface soil-to-indoor air scenario luas not evaluated
because impacted soil is approximately 30 feet to the east of the building (Figure 5). As
agreed in a discussion with ACHCSA (March 20, 1996), the building would have to be
cioser to the area of gasoline impact in oher for this pathyay tq be considered compldte.

Quarterly groundwater monitoring results have shown a decreasing trend in BTEX levels
in site groundwater. In recognition of this trend and of the fact that ttle underground

I:\ARCC JCY0I3I4.DOC-96 ljt: I
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storage tanks and piping were removed and the associated soil over-excavated (source
removal) in March 1996, the ACHCSA recommended using the most recent groundwater .
concentrations measured upgradient of the onsite structufe (i.e., from well WV- 1) tol
represent the source of BTEX to which hypothetical indoor receptors may be exposed.l
Well VW-l, which is completed in the first-encountered groundwater, was sampled aft6r
well MW-l was removed as part of the excavation of the underground tanks and piping.
Analytical results from this sampling evenl are presented in Attachment B.

Because this evaluation is only for onsite receptors, and the site is expected to be used as a
service station and a convenience store. onlv commercial receDtors are evaluated. The
exposure assumptions used in the calculationiare summarized in'Worksheet 4.3.

As recommended by the ACHCSA, onslte acceptable risk-based soil and grounCwater
levels were calculated based on a I x10'' (i.e., I in 100,000) cancer risk, and a'hazard
quotient of 1 for noncancer-causing substances.

The next step in this Tier 1 evaluation is to review the assumptions used to derive the risk-
based screening levels (RBSLs) for contaminated media (i.e., soil and groundwater) and
potential exposure routes (i.e., inhalation of indoor and ambient air), and determine
whether they are likely to be conservative for this site. The emission and air dispersion
models, and the default modeling values used in the ASTM guidelines to generate the
RBSLs are suitable to generate conservative RBSLs for the following reasons: '

r The soil and groundwater models assume a constant source. The recent'removal z
of UST's and piping, and the over-excavation of soil during their removal will
result in a significant diminution of the source. Since this decrease was not yet
reflected in the source terms used by the models, the model results will
overestimate the corresponding RBSLS.

o Losses due to biodegradation and adsorption onto soil during volatilization from
the unsaturated zone are not accounted for by the models.

o Volatilization of BTEX to ambient air was considered a complete pathway for the
purposes of this assessment. This assumption is extremely conpervative because
the site is covercd by concrete and asphalt, which althougH not completely
impermeable, limits vapor diffusion to a much greater degree'than the vaPor
emission model can account for.

r The default paxameters used for modeling assume a higher-porosity, clean sandy
soil, which will result in greater exposure due to volatile emissions than would be
expected for the lower porosity, clayey sands present at the site.

The assumptions used to develop RBSLs for the pertinent potential exposure pathways are
judged to be appropriate for t}re purposes of screening. The only modification necessary to
the RBSL,s presented in Table X2.l of the ASTM guidelines is to adjust the RBSIs for
benzene by multiplying them by 0.29 (Califomia Regional Water Quality Control Board,

II\ARCOVCYoI 3 l4.DOC-96 lit: I
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San Francisco Bay Region, memorandum, January 5, 1996). For example, the adjusted
RBSL from Table X2.1 for exposure to benzene through volatilization from groundwater
to indoor air is presented below.

For Onsite Commercial/Industrial Receptor Scenario:

Vapor inEusion from groundwater into buildings (indoor air)

Target kvels from Lookup Table X2.I for Benzene (mg/l)

e 10-6 risk - lE-06 =7.39E-O2

. lO'a risk - 1E-04 = 7.39E-00 :

Selected a RBSL corresponding to a onsite l0'5 risk 4

. lE-05 =7.398-01or 0.739 mg/l

RWQCB benzene correction i lr
o 0.739 mg/l x 0.29 ")

o =O.Z! ruEA ,,ofY-  
,n  l4 { '

RBSL = 0.214 mg( t/

As shown in Worksheet 4.4, comparing the maximum soil and groundwater concentrations
of benzene, toluene, ethylbenzene and xylenes to their appropriate RBSLs, only the RBSL
for benzene in the groundwatqr-to-indoor air scenario is exceeded by concentrations
detected at the site.

These results indicate that the presence of benzene in groundwater does not pose an
unacceptable risk to commercial receptors via inhalation of indoor air, but that more site-
soecific assessment is needed based on the conservative factors inherent in a Tier I
evaluation. This assessment is develoned in the Tier 2 evaluation, described below.

Tier 2 Evaluation

ln accordance with the ASTM guidelines, the same conservative volatilization models used
in the Tier I evaluation were used to evaluate the groundwater-to-indoor air potential
exposure pathway during the Tier 2 evaluation. However, site specific values were used
for the model instead of the default values in the Tier I evaluation. values for

bulk densiw and total orsanic carbon were
collected

- all(rtnerr average \ ues were
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are shown on Figure 5, and the analytical results for thepe-D-aierrcFrq are prese+ted in
Attachment C. The average water content (17 percent) and$Ulkrdensiry,( 1.72 g/cmr) were
similar to the Tier 1 default values of 12 percent and 1.1 ncm' , res-pdtively. The value for
soil organic carbon content (0.2 percent) was less than the default value of 1.0 percent.
Soil porosity was reduced from the default value of 0.38 to 0.30 to reflect the presence of
c-layey sands rather than tle sandy. soils assumed in the.Tier I assessmen-t (Freeze and
ChLrry, Groundwater; 1979). Similarly, capillary zone thic6GiTE-ifrEE6sed from 5 to
30.5 cm to account for the oresence of clav within soil at this site. The fraction of the
foundation area assumed to be cracked was reduced from 1 to 0.5 percent with the
conc\frence of ACHCSA to represent a more accurate, but still conservative estimate of
this parameter. Additional information necessary for the site-specific Tier 2 evaluation,
such as the size of the contaminated area (17,65I rni) and the depth of petroleum impact
(9.0 fee$ were determined using data collected from previous investigations, and are
presented in Worksheets 5.1 and 5.3, and in Figures 5 and 6. A summary of both the
default and site-specific values used for modeling are presented in Worksheets 5.1, 5.3, and
5.7.

The Darameters described above were used to calculate site-soecific. risk-based threshold
level; (SSTL's) for the groundwater-to-indoor air pathway. fhe results of this evaluation
are summarized in Table l. The results for well MW-l, located downgradient of the
former USTs, but abandoned prior to their excavation in March of this year, are presented
along with those of vapor extraction well WV-l for comparison. These results show that
the concenfiations of BTEX detected in the groundwater from well WV-l are lower than
their corresponding SSTLs. The monitoring results for benzene (0.490 mgA) are more
than 2.6-times less than the SSTL calculated for benzene (1.51 mg/l). The results for
toluene, ethylbenzene, and xylenes are more than l3}times less than their respective
SSTLS.

While more representative of actual site conditions than the Tier I results, the Tier 2 results
are still conservative for several reasons, the most important of which are the following:

o As previously discussed for the Tier 1 evaluation, the source of tlre gasoline to the
groundwater has been removed. Because the model used to estimate emission
iates of BTEX from groundwater assumes a constant source of chemicals in the
groundwater, and assumes no losses due to biodegradation, the SSTLs will be
significantly overestimated.

o The model used to estimate BTEX concentration in indoor air is likely to
overestimate these values because it assumes air exchange rates more appropriate
for a modem business building with a controlled rate of makeup air rather than a
service station converted to a convenience store in which the indoor air is likely to
be exchanged with outdoor air at a much higher rate. In addition, the model
cannot account for the presence of the double concr€te slab foundation and the
tiled floor present at this site which will have the effect of significantly reducing
the amount of subsurface volatilization.

I:\ARCOVCY0l3l4.DOC-96 ljr I
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Summary and Conclusion

In response to a loss of gasoline from UST's and piping at ARCO Station 6002, ARCO has
undertaken interim cleanup by removing the tanks and piping, and has conducted further
source removal by over-excavating much of the impacted soil. The impact of residual
BTEX in the soil and groundwater was evaluated to determine what risk, if any, it might
present to current and future onsite receptors. This evaluation was conducted using the
ASTM RBCA guidelines. The results show concentrations of BTEX detected in the soil
and groundwater at this site do not exceed concentrations that correspond to acceptable
levels of risk. These results indicate that no additional remedial measures are necessarv to
protect the health of current or future onsite receptors.

Based on the onsite Tier 2 evaluation results and the designation of the onsite property as a'1ow risk" site, verification groundwater monitoring and sampling has been proposed for
future onsite work.

Sincerely,

EMCON .  / /  / ) .

4_/yp*z John C. Young R.G.
Senior Project Geologist

Attachments: Table I - Tier 2 Groundwater to Indoor Air Pathwav
Figure 1- Site Location
Fisure2-SitePlan
Filure 3 - Risk-Based Corrective Action Process Flowchart
Figure 4 - Groundwater Data Fourth Quarter 1995
Figure 5 - TPHG and Benzene concentrations Within Excavation
Figure 6 - Benzene Concentrations in Subsurface Soils
Attachment A - ASTM RBCA Worksheets
Attachment B - Chemical Data WV-1
Attachment C - Geotechnical Data

Ms. Juliet Shin. ACHCSA
Ms. Susan Hugo, ACHCSA
Ms. Medula Logan, ACHCSA
Mr. Kevin Graves, RWQCB

Dr. Ray Kam-s

F**q
I Reoogo I

I:\ARCOUCY013 l4.D@-96 lit: I



TABLE 1

Tier 2 Results
Groundwater to Indoor Air Pathway

ARCO Station 6002
6235 Seminary Avenue

Oakland, California

SSTL'
(mgn)

Most Recent Concentration 2

(ngll)
vw-l MW-l

0.57
0.26
0.017
0.41

Chemical

Benzene
Ethylbenzene
Toluene
X

1.5  1
sols
SOL3

soL3

0.49 ..
o t ?

0.057
l . )

I Site-specific tlueshold level. Calculated value for bcnzene of 5.2E+00 mg/l was multipli€d by0.29in
accordance with Regional Water Quality Control Board guidanc€, se€ text.

2 Well VW-l sampl€d 3i l/96 and well MW-l samplcd I l/13/95.

3 The softwarc calculated a value that was grealer than th€ solubility of these constituents. The rtotalion 'SOL"

is used to indicated that a compound cannot be present in the groundwater at concentrations greater than
its sotubility.

RBCATBL I.)<LS
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SITE LOCATION
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Sit€ Name: ARCO 6002 Date Compleled; 3/26/96

TIER 1  EXECUTIVE SUMMARY CHECKLIST

Site size (acEs) t < l tr <10 g  > 1 0

Sire serting E undeveloped I industrial O residential

Site nccess I c{pped tr fencedin 0 open
Visual evidenc€ ofenviro nenEl impact I norE O limilen El extensive

Cunen! site lrnd use El undevelopei I indust./comm. O .esidential

Contaminant souces I tankdspills O Eencvdrums B pondvpits
Affected environmental me-rtia I soil (>3 ft BGS) I goundwater O surficial soil L4 rt B6sl

Types of compounds likely to be presei|l I peirolerm hydroc€rbons

O inorganic (nirares)
O m€tals
g olh€r(p€.rticidas)

Reasonable potential receptors (Bleategt mnc€m) El dorE
Dkbnce ftom fenceline to nealest off-site receDlor (ft) tr >500

O  > l o
tr >150
El no,p

O e.ological
El 100 - 500
o  2 -  l 0
o  5 0 - 1 5 0
O idgestion

I human
I <100
a < 2
r <50
I inhal4ion

T{nvel time to clsen goundwater re.epto. (yr)

Depth to fi$t encountered Foundwater (t)

Complete expo$re paft ways

t visual / historicil rssessrnent

! Detailed site charac@aization

Cl corective action pladned or implemen@d

E Initial (screening) site assessment Cl Site prio.itizarion / classification

I RBSL comparison El Injtial ecological assessnrenr

Clsssillc.tion No. Scensrio Description
Residual BTEX In soil following tank and
piping rsmoval- Dlssolved BTEX in
gtoundwator.
Potental exposure vla volatilization to
indoor and amblent alJ.

Prscrib€d Int€rim Actio!
Evaluate under Tier 2.

Dote Imolemcnted
2116t1996

SuEeoirlg l4vel Criteria Exceeded? (l if yet)

. Sudace Soil (< 3ft BGS)

. Subsurfac€ Soil (> 3fr BcS)

. Gaound*ater (potabl€y'nonpotable)

. Surface wate6

A-ffected MediuD
Risk other Otbcrs:
Brs€d (MCL) (spec y)

ooo
roo
ooo

TIotr o
o
o
o

None
Exceeded

tr
o
o
o

tr
tr
o
o

o
o
o

NOTES: (Lirt {trd discoss chemicols for which I Tier I excecdlnce fu found.)

O No Action: Site do€s not erceed Tier I criteda. ' Apply for clo€ue.
O Inlerin Coneclive ,{cn'ozr Site exceeds some Tier I cdteria. - ftopoce inte'im

conective action and rcpdoritize site.
O Fhal Cotftctirc Aclior, Site exc€€ds some Tier I crireria. - Propose codectivg action

to achieve Tier I criteria.
a Tter 2 Evahrdtion: Site exc€€ds some Tier I criteria- - Re-evaluate corective action

goals per Tier 2 dsk ossessnFot.

VERSION:  L0 TIER t GuH.rc. Mrnudfor Rlsk-B$€d Carltctv€ Acdor



Site Name; ARCO 6002

Site Location: Oekland, Cal omia

oalecompleted: 312611996

Completed By: EMCON Page 1 ol l

TIER 2  EXECUTIVE SUMMARY CHECKLIST

SSTL Calcpbtion Option

I Option l: Site-Specific Scr€ening L€vels
O Option 2: Individual Constituent SSTL Values
O Option3r Cumuhtive Constituent SSTL Values

NAF Calculstior Method

O Flle and Tnnsport Modeling:
O RBCA Spreadsheet System
O Olher Mode(s)

E Empi.ical NAF Calcularion

Source Z4ne lnvestlgotion Complele:

O SudaceSoil(e.9.,r3ft  BGS)
I Subsurface Soil (e.9., > 3 ft BGS)
I Groundwarer

ExD6urc Pathwav Informndod Coppiled:

I Air Palhway
I Groundwater Pathway
I Soil Pathway

E Surfac! Water Parlway
I t and Use Classificarion

(on-site nd off-sit€)

I nEa I voRxsnEe's 1.3-tz Auo5z-56 tUE BEENUFoAIEO fO TXCLu0E Uewnea2wromenon I

I Tier l Evaluation

E Tier I Inte.im
Coneativg Action

I Tier 2 Eva.luation

E Tier 2 Intenm Corrective Action
El Tier 2 Final Coneative Action

B Tier 3 Evaluation

2 SSTI
Afiect€d Medinm Exceeded : Applic-sble Exc€66 Rirk Limits (sp€cifr vslue) Expcu.€ Limit

(specifi. if an)
Indiv.

Yes No Risk
Total
Eisk

Hazard
Ilder

Haz?trd
Ouotent

. Surface Soil (< 3fr BGS) tr tr
' Subsurface Soil (>3ft BS tr a
.Gmundrvater q f

1.0E-05

1

a No Action: Tier 2 SSTLs not exceeded. Apply for closure.

O Interim Correc,ivc Actioa.. Address principal, near-term risks sources.
g Fina, Correctite Acrr4r.' Remediate./control site to meet Tier 2 criteria.

E Tier 3 Evaluotioa.' Improve ba.$eline .isk and SSTL esrimaies.

NOTE:

Bationele lor proposed action
documented on Wod6heeE 1-3
ancl lO.l-10.3.

l iu woaxsess i

Classillcstiod No. Sc€nerio Description
Residual BTEX in soil and
groundwaler following romoval ot
tank and plplng.

Pig'crtbed Interlm Action
Conlinue monitorino

Drle Implemenaed
3D61199A

VERSION:  L0 T I E R 2 Gulrlenco llahual for Rl*-Ba..d Conbctlv. Actlon
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Wo 2.1
Site Name: ARCO 6002
SiteLocatbn: Oakland,Caliilmia

DateConpletod: 3/26/1996
Completed By: EMCON Pag. I of I

Location D€scription (see Figue 1)

Address:

Cross-Street:

City:

Countyi

6235 Seminarv Ave.. Oakland. Califomia

Sunnvmere Ave.
Oakland

Notcs:

SITE DESCRIPT]ON

( r
On-Site Use Current
Commercial I
Residential O
Iodustrial tr
Sensitive Habitat tr
Other: (below) El

TO SELECT'I
Potential Prior

oo
t o
O Q
ot r
oo

IeIIab lFlat O Steep O Vafiable
Site Elevation Interval (ft-MSL)
High ft.-249_Low Pt. 243
Average lGnprmd Surface Slolre
Direction west Grade (fUft)

Average Annual Rainfall (in;: 2O
Annual Average

Evaporanspiration (in):_
Within 100 Year Floodplain?: 0 yes / | no
Summer Max Temp- Range ("F): 71 -74
Winter Max Temp. Range ('F): 56 - &

Identifu regalatory authotities ahd rcBularory / Icgal status of site.

l) Agency: Alameda County Health Care Services Agencv

conract: Juliet Chin

Agency: Regional Water Ouality Control Board. San Francisco Bay Resion

VERSION: 1.0 T I E F 2 Guldanco M.nual for Rllk Eetod Corrocllya Actlon
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1

Site Nams: ARCO 6002

Site L@atbn: Oakland, Calfiomia

Datocdnplet6d: 3126/1996

EMCON
EXPOSURE FACTOR CHECKLIST

Ltsltrrcaions|. IitLl Etltbtation: I^diaale 6e oI either rcsidcntial or comr$ercl6l / indt/slrial Reaso'.abte Marimtm E posurc
'RME) 

faclors 4t on-sik poinjj oI etposun (POE|) Ior complcte erposure pdhwars. . IiCt25!lbglig,.: htdXoe use of either
1 Reatonable Motimwn Etpos.rn (RME) Iaatoa ot o che.specifrc erposwe Jactoa for both tesidend atd
,ommefchl / inilusbial poil,rB of etposue (POE ), as Wnp.i6c Jo. each eri,posure pqthway- For ner 2, datd B reqrind Jor
Clobdl Fdtlors and lor comphte Dathwa\s onh kee WorlLthcct 1.4).

AT. Averaging tirn€ for carcinogens 4 1 0 s
o

ATn Averaging tirn€ ftr

BW Body weighr -Adult

chitd (l-6

I = E D
t ? 0 k g
O N A o

trED Exposure duratiol o 2 5

""

Exposue frequency (inhEiation) I ?50 s
aDaily indoor inlBlatioo rate I 20 m3/dy

tR"o Daily outdoor inhalalioo rate 420 o

ft€quency
(ing€,srion/sho*ering) a

trDai.ly warer ingesdon rEie tr I udy

sh Expo$re period (showering) t2 o
SAw Skin surface area (showering)

El 0.86 m2

-Dermal o
o
o

40 dylyr o
o
o
o
s
a

250
SA" Skin surfac8 area (soil contact)

-Aduft (18 to 3l yrs. ?0 kg) 0.58 m2
NA-Child ( l  -  17 vrs, 35

M

tR"
Soil to skin adherance fctor o 1.0
Soil inep.stion mte

- Age-adjusted averag€

-Adult (7 to 3 I yrs, 70 kg)

-Child (l - 6 ylr 15 kg)

C N A

o 50 mgdy
(8-tu/dy)
NA

o

B o

Expodure Freqwocy
-Fish con$mptiorl q N A

O N A

O N A
O N A

o
:

o
B

IRf Daily fish iotake mb
-Fr€shwarer
-SEltwarer

SAw Skin surfac€ arEa (swirnming)
.Adult t r N A

O N A
tr
trEPsw Exposure period (swinuning)

Q I 14 rng-yr
ke-dv

O l0O mg/dy
(24-tuldy,

El 200 ne/dy

VEFISION: t . o T I E R 2 Grld.nc. llrnurl lor Fllk.Bat d Cotr.cllya Actlon
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Worksheet 4.5
Slta Narne; ARCO 6002 Date Comptebd: 3126/1996

Site Location: Oakland, Callfomia Complot€d By: EMCON Page I of 1

TIER 2  EXPOSURE SCENABIOS ANO RISK GOALS
Instructioos: For ?d6h exposwe pathway, indicate i) Point ol Exposurc (POE) lacqtion (or,-site, ofJ-site, or
both), ii) applicable exposure scenarb at each POE (residentiat or commercitl / industrial), arul
iii) applbable risk goah. Distarrce Jrom source corresponds to shorrest lated distance to applicahle POE
from point of mtrimum COC colce ration in source mediam along possible miwbn pqthws!, Provida
exposure limil inlomstion if applicable (e,9., OSHA Limits, MCL\, ctc.). (a TO SELECT )

TAFGET RKSKS AT POE
Individual Cumularive
Constitu€nt Consdtucnt

Efrects Effeds

Indiv. Additive
Risk HO Rjsk Hl

DISTANCE
EXPOSURE FROM
PATHWAY SOURCE

EXPOSURE
SCENANIO AT POE

Other
Exposure

Limit
(specil! ij

r On-Site POE: 0 ft

B Off-Site POE NA' ft

J Residenrial

I Residential

ll Commedsl
Atrdus$ial
I Commercial
nndustrial

O PEL/TLV

O PEL/TLV

O McL

B Mc]-

E On-Site POE:

O Off-Site POE

tr On-Site POE:

O Off-Site POE

ft I Resideotial lcommercial
/Industrial

ft I Residendal lcommercial
^ndustrial

Q On-Site POE: (at sourcel f Residential lCommercial
/lndusrial

tr Off-Site POE (at source) f Residenrial I Convnercial
^ndustrial

f Recearional I Ecological
(specfy exp.

linit only)

f RecrEalional I Ecological
(specilt ery.
Iinit only)

. Not applicable. This evaluation covers only on-site potential receptors. Potential otf-site
receptors will be address€d in a seperate evaluation.

o

o

VERSION:  L0 tlER 2 Guldlnc.l|mud tor Rltk gurd Coiractlv. Adlon



Worksheet
Stlo Name: ARCO 6002 DateComplsted: 3/2611996

EMCONSne

SITE PARAMETER CHECKLIST FOR RISK-BASED SCREENING LEVELS
lnstructions: For ?ler I cwlnatio,. (gctrer,c screening bvels),.eyiew spacifred d4lculf nd,flfletefi (t) ta etturt eahtet an
consendttue lot sile. For Tizr 2 Oplion I SSTL calr latiotr (slteapecific sueening latek), proeide sitc-specifrc valuer lor
sensitite paramatart (5). Iadlrale WdnaEr ealuo 4scil in cwladtion b! conplating chcck bot ( a ,.
Noter + Confirm conservatism of these values for Tier 1 evaluation.

$ Proyide site-sp€ciflc measurement or €stirnatc for Tler 2 evaluation.

Soil Paiodeters

solr rype

OI Soil porosity

O*s water conteot - vadose zone

Oa6 air content - vadose zone ( = @f - O*s)

O*"up water content - capillary fringp

Ou"up air content - capillary fringe (=07-€q,p6p)

p" Soil deosity
foc mass fraction ol organic carbon in soil
Ls D€pth to contaminated soil
Lg* Depth to groundwater
hcao capillary zolle thickness
hv vadose zone thickness ( = Lgw - hc )
pH SoiYwater pH

Groulrdwat€r Parsmeters

t Water infiltlation rare

ug* groundwatervelocity

6gr" grcundwater mixing zon€ deprh

DF aquifer dilution factor ( = I +Vgwdg*,/(Iw))

Surfrce Pal.ll|€ters

Uair Amb. air velocity in mixing zone

Eui, Mixing zone height

d

Pe

DqldtlU vdtue Use.t

E sandy soil

tr 0.38 (dim)

O 0.I2 (dim)

O 0.26 (dim)

O 0.342 (dim)

O 0.038 (dim)

O 1.7 glcm3
O 0.01 (dim)
O 100 cm
O 300 cm
El 5 cm'
El 295 cm' ,
I  6.5

Site-Slrecific Value Used
! clav€ysand *$

l  03 ,  P t
I  0 . t ? .  $
a 6:13 ,

I  0 2 5
I  005

a  1 1 2  $
r o.oo2 $
I  l s2  cm $
I 290cm $
I 30.5 cm
I  25qcm '

o

Coniaminated Area

Width of Conhminared Area

Thickness of Surftcial Soils

Prrticulde are3l emission rate

30 cdyr

82.O frlyr

?00 cm

t2 . l

2?5 crn/s

200 cm

2X0000 cm2

1500 cm

100 cm

2.11E-l0glcm2-s

15 cm

0.01 (dim)
20O cm
30O cm

l2 dy-l

20 dy-l

! 0.005
B -

o
o
I

I

o
tr

n

o
o
o

o
n

t-1

n

a
I

tr
o
tr
t J

o
o

s

B

o

*$
*$

A

s
BuildiDg Prr.melers
Lcrack Foundaiion cracL thickne$s

1'l Foundadon crack fracior
Lh Building Volume/Foundation AIea Ratio (res.)

Lbc Building Volume/Foundation Area Rdio (com./ind.)

ERr Buildiog vapor volume exchange rate (re6.)

ERc Building vapor volume exchange rale (com./iod.)

t

o
o
I

T

>k;.  , 'a1 b (

r . l <  z

VERSION: 1.0 T I E B 2 Guidanca ilanurl for Rlat-Br.ad Consctlva Adlon



Sib Name: ARCO 8002

Sit€ Localion:

OateComplet€d: u2611996

Complebd By- EMCON Pag. I of 1

SUMMARY OF MEDIA INVESTIGATION & CHEMICAL ANALYSES

Site Media Anelvz€d ( a To SELECT I
Surface

Soil
Subsurf.

Soil
Soil

Vaoor
Surfsce
Wateawat€r VaDor

Applc.ble? I qoaItr
S.mptc.l? I oooIo

Chemical furalysis EPA tuldvsis Melhod .rtrr. = cheI'i(sl snrltzedi .del = cbemical detecled

Orydnic Chcmicolt
volarile Organics
Semi-volatile Orgrnica
Polynuclear Aromatic Hydmcarbons
Purgeable Aromatics
Toial Peuoleum Hydrocarbons (GC)

8240 / 624
8270 / 62s
83 tO / 6270
8020 / 602

80t5G,/80t5D

0na,/deL

ot r
oq
oo
t l
T I

ana./deL

O Q
Elo
oo
qo
t r t r

ana-ldet-

t ro
t r t r
O B
t t
l t

t r t r
oo
oo
oo
oo

anaJdet.

t ro
oo
oo
O D
t ro

aruJdet.
ot r
t ro
oo
oo
B B

Hdlagcnabd Orgdrric Chcmixols
Halogenated Voladle Organics
Ors8nochlorioe & PCBS

8010/601
8080

6OI0 / 7ux series

ana./det.

t ro
oo

an .ldet.

O Q t ro

rna./d€t.
E la
oc l

t ro
q E l

oo

lnajdet.

oo
oo

anafdet.

oo
ura-l&1,,
oo

anaJdet,

oo
oo

ana/det.
Bt r
oo

an!./det.

oo
Inoaganlc chcmicdlt

M€tals
Ahers ana./d€t.

t ro
A O
oo
oo

ana./det.

ot r
ao
o t l
oE l

ana-/det.

oo
oo
oo
oo

ana"/det.

t ro
oo
oo
ot r

ana/det.

oo
oo
EI EI
BO

oc l
oo
t ro
t r t r

DISCUSSION OF MEDIA INVESTIGATION & CHEMICAL ANALYSES

kems for discussion include: .Sele-4tion of sarhplei media .Selected anslysis methods .Planmd addirional sarnplilg

VERSION:  Lo T I E R 2 Guldrnco lilrnurl lor Rl.k€6.d Con€ctlvr Action



Sib Namer ARCO 6002

Sit€ Localion: Oaldand, Califomia

DateCompl€led: 326/1996

Completed By EMCON Page I of I

SUMMARY OF SOURCE ZONE CHABACTERISTICS

lnAtructions: Provide information rcgatding presencc aul dimensions of alfected soil aad groundwater
zones. For each aflected medium, list constituenas of concern (COCs) aad representatbe conccntration dtta
on Workshcels 5.4 - 5,6. Describe sovrcc.tres hi.stoties on Worksheeas 2-2 csd 2.3 arrd sho\l locatia,ts on
Figurcs 3 through 7. (Under RBCA, the alJected soil or goandwater zone is defined as the qrea or volume
coatzi*ittg COC cono€nlr4tiors ir €lcerJ of Tiet I sc.ecning reveri-)

lf otesent. comolen the followinp:
. Maximum area.l extert (ft2):
. Width of affected zone (ft);
.lsgth of afferted zone (ft) ;
. Depth interval (ft BGS):

If pre sent. comolete the follov'ing:

. Depth to top of affected soil (ft)
(min. 3 ft, BGS):

. Depth to base of affected soil (fi, BGS)I

. Maximum areal extent (ft2):

If oreseqt- complete the following:

. Maximum arcal extent (ft2):

. Length of plum€ (ft)l

. width of plum€ (ft):

. Depth 1o top of affected
water-beadng unit (ft. BGS):

. Depth to base of plume (ft, BGS) |

1,900 ft2

urder ,nvestigation

under idvestigation (Providc COC dam

on llorksheet 5.6)
9.5 ft

(Protide COC dab

on Worktheet 5.4)

5 f t

9.5 ft

(Provide COC data

on Workrheet 5,5)

(Provide COC data

on seryrate table)

VEBSION: t.0 T I E R 2 Guid.nce Manual ioa Rlrk.Era6d Co.r€ctlvs Actloh
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Slt6 Natne: ARCO 6m2

Site Location: Oaldand, Calitomla

Dat€Complslsd: 3/26,/1996

complgred By EMcoN PaSe I ol2

TIER 2  EXPOSURE PATHWAY TRANSPORT PARAMETERS
InstruclioNr For complete axpostrrc pdthvots, provide sile-specific vslue! Ior ttanspotl pdnmetars. In .tbszncc of ilircct
mcdsuremzntt, &lault valaes nu! be scLcled for some WamcLdt as sho1|n bclotJ, If no daJaull wrae thown, site.
specific wlue must bc proyided,

TRANSPOFT PARAIIIETES
SITE.SPECIFIC VALUE DEFAULT VALUE

( rlHrf VALUE EELOq la To SELECT)

6ui, Air mixing zonc h€ight (cmr r 200

Uair Ambient air velocity in mixing zone (cm/sc{) 4 225

Soil particulate areal emission rate (g/cm'-sec) Q 2 .17E-10

ov Transverse air dispersion coeff. (m) ! 100

oz Vertical air dispersion coefi (m) r 10

dg* Groundwater mixinq zone depth (cm) 200

I Water infiltration rate (cn/yr)

V* Groundwater Darcy velocity (ftlyr)

K Saturated hyd.aulic conduc4vity (cntsec)

igrad [.ateral groundwater flow gradient (dim)

(BC)i Available biodegradatior capacity of elecuon
acc€Dtors for constituent i

t r30

Distance to POE from point of maximum COC
conceptration in groundwaFr (ft)

q( Lingitudinal gourdwater dispersion coeff. (cm)

0q, Transvers€ grcundwater dispersion coeff. (cm)

O l0%of  x

tr 33% of qx

%. Vertical gmundwater disp€rsior coeff. (cm) E 5 % o f s z

hcap Capillary zone thickness (cm) o5
ny Vadose zone thickness (cm)

JOll bulE densrty (g/cm") 1 .71 o t .7Ps
focs Fraction organic carbon in soil leaching zone (dir

focgw Fraction organic carbon in water-bearing unit (dir

Lgw Depth io gmundwater (cm)

O?" soil porosity (dim)

o 0.0r
o 0.001

tr 0.38

Soil volumetic watecr content (dim)

"wcap
. Capillary zone o 0.342

. Vadose zone o.17 o 0.r 2
owcrack . Foundation crack o.17 o  0 .12

VERSION: 1.0 TIER 2 Guid|rc. Mrnu.l for Rbk.B.!.d Corrt dvcAcltoo



Sits Nams: AR@ 6002

Siie Location: Oaldand, Califomia

DateCompleted: t/26/1996

Compleied By; EMCON Pagc 2 of 2

T IER 2  EXPOSURE PATHWAY TRAI {SPORT PARAMETERS COA '7 ' IVUED

TRANSPOFT PARAiIETEF
SITE.SPECIFIC VALUE DEFAULT VALUE

( tMUr VALUE BELOV) ( I IO SELECT)

Soil volumetric air content (dim)

-acaD {apillary zone o 0.038

-as .Vadose zone 0.13 o 0.26

@acrack .Foundationcrack o 0.26

Thickness of surficial soil zone (cm) tr 100 cm

Lb Building volumdarea ratio (cm)

Resid, Ind.

tr 200 r 300

ER Building air exchangc rate (dy-l) t r 12 420

lar*q Foundation crack thickness (cm) E l l s r 1 5

tt Foundation crack fraction 0.005 o 0.01 tr 0,01

Aggiqe!41@Es!!!s:

VERSION: 1.0 T I E R 2 Guldrnc. Mar||rl br nbl-B.sed CoFrcdvc Ac' m



Columbio
Anolyticol
S€rvke5'*'

March I  l ,  1996

Mr. John Young
EMCON
1921 Ringwood Avenue
San Jose, CA 95131

Service Request No' 596003 50

Re: 6002 Oaldand / 20805-131.007 / TO#19350.00

Dear Mr. Young;

The following pages contain analytical results for sample(s) received by the laboratory on
March l, 1996. Results of sample analyses are followed by Appendix A which contains sample
custody documentation and quality assurance deliverables requested for this project. The work
requested has been assigned the Sewice Request No. Listed above -- to help expedite our service
please refer to this number when contacting the laboratory,

Analytical results w'ere produced by procedures consistent with Columbia Analpical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Anailtioal
Report below confirms that pages 2 through 7, following, have been thorougbly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

Please leel welcome to contact me should vou have ouestions or further needs,

Project Chemist

sLG/jk

lrAh)" ?/ fud/'^/*
Greg Anderson
Regional QA Coordinator

' |921 Ringwood Avenue r 5on Jose, Colifornio 95131 . Telephone 1081137 -24OO . Fox 400/437-9356



A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number

CFU
coD
DEC
DEO
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP

GC'MS
tc
lcB

tcv
J

LCS
LUFT
lvl
I\4 BAS
irc L

I\4 DL
I\4 PN
I\4 RL
t s
I\4TBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm

oA/ac
RCRA
RPD
SIM
SM
STLC
SW

TDS
TPH
tr

TRPH
TSS
TTLC
VOA

cOLUMBIA ANALYTICAL SERVICES, Inc.
Actqnyms

American Association for Laboratory Acoreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Metals
California Air Resources Board
C hemioal Abstract Service registry Number
Chlorofluorocarbon
Colony-Forminq Uhit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Depadment of Health Services
Duplicate Laboratory Control Sample
Duplicate lvlatrix Spike
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation ProgIam
cas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
lnrtial Calibration Verification sample
Estimated concentration The value is less than the MRL, but greater than or equal to
the MDL. It the value is equalto the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample
Leaking Underground Fuel Tahk
Modmed
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration ot a
substance allowed in drinking water as established by the LJ. S- EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
l\4akix Spike
Methyl tert-Butyl Ether
Not Appli6able
Not Analyzed
Not Calculated
Nalional Councilofthe paper industry for Air and Stream lmprovement
Not Detected at or above the method reporting/detection limit ([,lRUlVlDL)
National Inslitute for Occupational Safety and Health
Nephelometric Turbidity Units
Pans Per Bi l l ioh
Parts Per Million
Practical Quantitation Limit
Quality Assuranc€/Quality control
Resource Conservation and Recovery Act
Relative Percent Ditference
Selected lon l,lonitoring
Standard Methods for the Examination ol Water and Wastewater. 18th Ed.. 1992
solubility Threshold Limit Concentration
Test l\.4ethods for Evaluating Solid Waste, Physicauchemical Methods, SW-846,
3rd Ed., 1985 and as amended by Updates l ,  l l ,  l lA, and l lB,
Toxicity Characteristic Leachjng Procedure
Total Dissolved Solids
Total Petroleum Hvdrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. lfthe value is equaltothe POL, the result iE actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Iotal Threshold Limit Concentration
Volatile Organic Analyte(s)

Page 2
ACRONLST.DOC 7/14195



COLUMBIA AI{ALYTICAL SERVICES. INC.

Analltical Report

Client: ARCO
Project: (d)02 Oakland / 20805- t3l.007/T0#19350.00
Sample Matrix: Water

BTEX. MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

Units: ug/L fupb)

S€rvice Request: 59600350
Date CoUected: 3/l/96
Date Received: 3/l/96

Date Extracted: N/A

Analyte

TPH as Gasolinc
Benzene
Toluene
Ethylbenzene
Total Xylenes
Methyl-tert-butvt ether

MRL

50
0 . 5
0.5
0.5
0.5
3

Sample Name:
Lab Code:

Date Analyzed:

VW-l (13) Method Blank
s9600349-004 S9600349M8

3/6/96 3t6t96

21000
490
57
520
1500
240

ND
ND
ND
ND
ND
ND

Page 3



COLUMBL{ ANALYTICAL SERVICES. INC.

QA"/QC Report

,ARCO
(1002 Oakland / 20805-131,007 / T0#19350.00
Water

Client:
Proiect:
Sample Matrif,:

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

s9600350
3t1t96
3 /1t96
NA
3t5-6/96

105
1 1 0
tt2
98

Surrogate Recovery Summary
BTEX ard TPH as Gasoline

EPA Methods 5030/8020/California DHS LUFT Method

PID D€tector
Percent R€rovery

4-Bromofluorobenzene

F'ID Detector
Percent Recovery

c(.c(,,cx,-Trifl uorotolueneSample Name

wv-1(13)
BAtCh MS
Batch DMS
Method Blant

Lab Code

s9600350-001
s9600350-MS
s9600350-DMS
s9600350-MB

100
90
t00
9 1

CAS Acceotance Limits: 69-tt6 6 9 - 1 1 6

Page 5



Client:
Project:
Sample Matrix:

COLUMBIA AT{ALYTICAL SERVICES. INC.

QA'IQC Repon

ARCO
6002 Oaldand / 2080s-1 3 1.007/TO#19350.00
Water

Matrix Spike/Duplicate Matrix Spike Surmary
TPH as Gasoline

EPA Methods 5o3o/California DHS LUFT Method
Units: ugll, (ppb)

Batch QC
s9600349-001

Spike Level Sample Spike Result
MS DMS Result MS DMS MS

250 250 ND 250 250 100

Service Request:
Date Collected:
Date Received:

D ate Extracted:
Date Analyzed:

P e r c e n t  R e c o v e r y
CAS

Acceptanc€
DMS Limits

100 67- tz1

s9600350
3/v96
3t1/96
NA
3/5t96

Sample Name:
Lab Code:

Analyte

Gasoline

Relative
Percent

Diff€rence

< l

Dtlst$'060194
Page 6



COLUMBTA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO
6002 Oakland i 20805-l 3 1.007/TO#1 9350.00

Service Requ€st: 59600350
Date Analvzed: 3/5/96

Client:
Project:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes. Total
Gasoline
MTBE

Perc€trt
Recor€ry

96
96
95
97
t02
q?

CAS
Percent

Recovery
Acceptance

Limits

85- l  l5
85- l  l5
85- l  l5
85- l  l5
90-l l0
85- l  l5

Initial Calibration Verifrcation (ICV) Summary
BTEX and TPH as Gasoline

EPA Methods 5030/8020/Califomia DHS LIIFT Method
Units: ppb

Tru€
Value

25
25
1 5
250
50

Result

24.1
24.0
23.8
'72.6

256
46.0

Page 1
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s Analytical
Sequoia

1921 Ringwood Avenue
San Jose, CA 95'131

Analyte

Lab Proi. lD: 9603861

LABORATORY ANALYSIS

Units Date
Analyred

Redvood city, CA 94063
\(/alnur Creek, CA 9a598
Sacnmenro, CA 95834

Detection
Limil

680 Ch€sap€ake Orive
404 N. Vig€r Lan€
819 Strikcr Avenue, Suite 8

t64-960O FAX (4r5) 364-9231
988- OO FAX (5r0) 988.9673
92t-9600 FAX (916) 9r1.0100

( {15)
(5 r0)
(916)

03/18/
see below

Sample
Results

Lab No: 9603861-01
Sample Desc : SOLlD,Ttl-S

Organic Carbon : Total m9/Kg 03/22/96 50 r000

Page:

Analytes reported as N.D. were not pressnt above the gtated limit of detecion.

R



s Analytical
Sequoia

192'1 Ringwood Avenue
San Jose, CA 95131 Lab Proi. lD: 9603861

680 Chesapeakc Ddve
404 N. \vi8€t Lane
819 Strikcr Avcnuc. Stlire I

R€dwood Cit, CA 94063
Valnut Crcck. CA 94598
Sacram.nto. CA 95834

(4 r i )
(s  r0)
(9r6)

364-960C FAX (4 t5) 36{-9231
988-9600 FAX (5r0) 988-9673
921-9600 FAX (916) 9:r.0loo

03/18/96
see below

Analyte

LABORATORY ANALYSIS

Units Date
Analyzed

Delection
Limit

Sample
Results

Lab No: 9603861-02
Sample Desc : SOLID,PL-6

Organic Carbon : Total mg/Kg 03/22/s6 50 2100
Lab No:
Sample Desc :

9603861-03
SOLID,PL-8

Organic Carbon : Total mg/Ks 03/22/s6 50 2600

Analytes reponod as N.D. were not pres€nt above the stai€d limit of detection.

Vytas Ankaitis

#
Page:



g
Analytical

Sequoia 680 Chcsapeak€ Driv€
4O4 N. MSet Lanc
819 Striker Avcnuc. Suitc I

Redwood City, CA 94063
!(rlnut Crcek, CA 94598
Sacramento, CA 9s834

164,9600 FAX (415) 364.9233
988-9600 FM (stOJ 988.9673
911-9600 FAX (9r6) 92r-oroo

( { 1 5 )
(5 ro)
(er6)

1921 Ringwood Avenue Matrix: Solid
San Jose, CA 95131
Attention: David Larsen Work Order #: 9603861 01{A Reported: Mar 23, 1

QUALITY CONTROL DATA REPORT

Total Organic Carbon

QC Batch#: rNo322s6somroA
Analy. Melhod: EPA 9060

Method: N.A

Analyst:
MS/MSD #r

Sample Conc.:
Prepared Date:
Analyzed Data:

Instrument LD.#:
Conc. Spiked:

Result:
MS % Recovery:

Dup. Result:
MSD % Recov.:

FPD:
RPD Limit:

Y Arieaga
960386103

26m
3/22/%
3ln/
TOCl

5000 mg/t(g

7N

74cD
9€

G40

LCS #:

Prepared Date:
Analfred Date:

Instrument l.D.#:
Conc. Spiked:

LCS Result:
LCS % Recov.:

1CS032296

3/22/%

TOCl
2000 mg/Kq

2m0
100

LCS
Control Llmits

8S120

The LCS i6 a controf sample ol kna n, itrtg{terent-treg maftlx that ,s ana,lzod using thg samg reagents,
and analytical methods employ€d ior thg 6ampl6$. The matrix spikg iE an aliquot of sample

,rilh known quantiliaa ol specific compounds and subj6cted to ths sntire analytical proc€dure. lf
recovery of analytes lrom lhe matrix spike do6s not tall wilhin specitied control limib du6 to matrix

the LCS is to bs qsed to validet€ lh€ batch.

* MS=Matrix Spike, MSD=MS Duplioate, RPD = Relativo % Dlfierence

s
9603861.EEE <r>



MOISTURE. DENSITY TEST
ASTM D2216

Em(on
PROJECTNAME:
PROJ. D[]MBER:

ARCO #6002 DATEI 3119196
CORRECTEDBY:0805- 131.006 TESTED BY: DGC

REFERENCE NUMBER: I J 'l 4 5 6
DRILL HOLE NO.:
SAMPLE NO.: PL{D PL-8D T+SD
DEFIH, (fe€0

DIAMETER (inches) r.92 t.9z t92
LENGIIT, (inches) 4
VOLUME, (cu. feet) 0.006?02o.0M7020.006702

WATER CONTENT DETERMINATION:
TARE NT.MBER: MW-4 z-12
WET WT. + TARE, Gnu.) 5 1 8 .  l 0 480.8 505.?
DRY WT. + TARE, Gms.) 460.80 423.5 451.5
WT. OF TARE, (ems.) t20.40 I 1 8 . 2 I  t7.0
wT. OF WATER, (srns.) 51 .30 57.30 54.20
WT. OF DRY SOIL. (ems.) 340_40 305.30 334.50
WATERCONTENT, (%) 16.8 r 8.8 16.2

DENSITY DETERMINATION:
TOTAL WET wT.. (sms.) 362.6 388.7
wET DENSIY bcf.) 130.8 I 1 9 . 3 tn.9
DRY DENSITY, (pcf.) 1t2.0 100.4 I lo.0

USCS and or Visual Classification:
I CLAYEY SAND, DARK BROWN WITH GRAVEIS.
', CLAYEY SAND, DARK BROWN WITH CRAVELS.
3 CLAYEY SAND, BROWN.
4

5
6

NOTE:

S49]rrq


