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March 12, 1999
Project 20805-131.013

Mr. Paul Supple
ARCO Products Company
P.O. Box 6549
Moraga, Califomia 94570

Re: Quarterly Groundwater Moniloring Report, Fourth Quarter 1998, for former ARCO
Service Station No.6002, located at 6235 Seminary Avenue, Oakland, Califomia

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached
report which presents the results of the fourth quarter 1998 groundwater monitoring program at
former ARCO Products Company (ARCO) Service Station No. 6002, located at 6235 Seminary
Avenue, Oaktan4 Califomia. The monitoring program complies with the Alameda County
Health care services Agency (ACHCSA) requiremens regarding underground tank
investigations.

LIMITATIONS

No monitoring event is thorough enough to describe all geologic and hydrogeologic conditions
of interest at a given site. If conditions have not been identified during the monitoring event,
resuhs should not be construed as a guarantee of the absence of such conditions at the site, but
rather as the product of the scope and limitations of work performed during lhe monitoring event.

Please call if you have questions.

Sincerely,

Pinnacle

Attachment: Quarterly Groundwater Monitoring Report, Fourth Quarter 1998

cc: fiomasTACoCklCHCSA

wC\S :\ARC0\60o2\QTRLY\60o2O{98 Doc\uh : I

@
Wal.ul Cr66t. Crlifornis 94596 {510) 977'9020 (510) 977-9030 F.x



Oate:

ARCO QUARTERLY GROUNDWATEF MONITORING REPORT

March 12. 19gg

Station No.: 6002

AFICO Environmental Engineer/Phon€ No.:
Pinnacle Proiect Manager/Phone No.:

Primary Agency/Regulatory lD No.:

Current Phase o{ Proiect:
Frequency of Sampling:

Frequency of Monitoring:
ls Floating Product (FP) Present On-site:

Bulk Soil Removed to DatB :
Bulk Soil Removed This Quarter :

Water Wells or Surface Waters,
within 2000 ft., impacted by site:

Current Remediation Techniques:

Pinnacle ProjectNo.: 20805:1q1019

WOHK PERFORMED THIS QUARTER (FOURTH - 1998):
.1. Prepared and submitted quarterly groundwater monitoring report for third quarte|1998.
2. Performed quarterly groundwater monitoring and sampling lor fourth quarter 1998'

woRK PROPOSEO FOR NEXT OUARTER (FIRST - 199!l):

1. Prepare and submit quarterly groundwatar monitoring report {or lourth quarter 't 998'
2. Perform quarterly groundwater monitoring and sampling for tirsl quarter 1999.

QUARTEFLY MONITORING;

Quarterly Groundwater Monitoring

Annual (1st Ouarter): MW'3, MW-6

Ouarterlv (0roundwateo
DY". E lto T

None

Natural Attenuation

Groundwater Flow Direction and Gradient
(Average):

ATTACHMENTS:

Average Depth to Groundwater: 9.7 {eet

0.06fVfttowardWfu

. Table 1 - Historical Groundwater Elevation and Analytical Data'
Petroleum Hydrocarbons and Their Constituents

. Figuro 1 - Groundwater Analytical Summary Map

. Figure 2 - Groundwater Elevation Contour Map

. Appendix A - Sampling and Analysis Procedures
' Appendix B ' Certi{ied Analytical Reports and Chain-of-Custody Documentation
. Aooendix C - Field Data Sheets

wcls :\ARCo\6002\QTRLYi6002Qa98.Do6'r h : I Pi""adt
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APPENDIXA

SAMPLING AND ANALYSIS PROCEDURES

The sampling and analysis procedures for water quality monitoring programs are contained in

this appendii. The procedures provided for coniistent and reproducible sampling methods,

propei application oi analytical methods, and accurate and precise analytical results' Finally '

iheie procedures provided guidelines so that the overall objectives of the monitoring program

were achieved,

The following documents have been used as guidelines for developing these procedures:

. Procedures Manual for Groundwater Monitoring at Solid Waste Disposal Facilities,

Environmental Protection Agency (EPA)-530lSW-61 1, August 1977

. Resource Consewation and Recovery Act (RCRA) Groundwater Monitoring Technical

Enforcement Guidance Document, Office of Solid Waste and Emergency Response
(OSWER) 9950'1, SePtember 1986

. Test Methods for Evaluating Solid waste: Physical/chemical Methods, BPA SW-846'

3rd edition, November 1986

. Methods for Organic Chemical Analysis of Municipal and Industrial Waste Water,

EPA-600/4-82-057, July 1982

. Methods for Organic Chemical Analysis of Water and Wastes, EPA'6Cf.14-79'020'

revised March 1983

. t eaking underground Fuel Tank (LUFI) Field Manual, california state water

Resources Conlrol Board, revised October 1989

Sample Collection

Sample collection procedures include equipment cleaning, water level and total well depth

measurements, and well purging and sampling.

wC\s :f ARco\6002\QTRLYl6o02Q49E-Doclph: 1



Equlpment Cleanlng

Before the sampling evenl was starled, equipment that was used to sample groundwater was

disassembled and cleaned with detergent water and then rinsed with deionized water' During

field sampling, equipment surfaces ihut *.r. placed in the well or came into contact with

groundwaier durini deld sampling were steam cleaned with deionized water before the next well

was purged or sampled.

Water Level, Floating Hydrocarbon, and TotalWell Depth
Measurements

Before purging and sampling occurred, the deprh to water, floating hydrocarbon thickness, and

total well depth werc measured using an oil/water interface measuring system. The oil/water

interface measuring system consists of a probe that emits a continuous audible tone when

immersed in a nonconductive fluid, such as oil or gasoline, and an intermittent tone when

immened in a conductive fluid, such as water. The floating hydroca$on thickness and water

level were measured by lowering the probe into the well. Liquid levels were recorded relative to

the tone emitted at the groundwater surface. The sonic probe was decontaminated by being rinsed

with deionized water or steam cleaned after each use. A bottom-filling, clear Teflon* bailer was

used to verify floating hydrocarbon thickness measurements of less than 0.02 foot. Altematively'
an electric sounder and a bottom-filling Teflon bailer may have been used to record floating

hydrocarbon thickness and depth to water.

The electric sounder is a transistorized instrument that uses a reel-mounted, two-conductor,
coaxial cable that connects the control panel to the sensor. Cable markingS are stamped at l-foot

intervals. The water level was measured by lowering the sensor into the monitoring well. A

low-cunent circuit was completed when lhe sensor contacted the water, which served as an

electrolyte. The current was amplified and fed into an indicator light and audible buzzer'

signaling when water had been contacted. A sensitivity control compensated for highly saline or

conductive water. The electric sounder was decontaminated by being rinsed with deionized water

after each use. The bailer was lowered to a point just below the liquid level, fetrieved, and

observed for floating hydrocarbon.

Liquid measurements were recorded to the nearest 0.01 foot on the depth to waterllloating
product survey form. The groundwater elevalion at each monitoring well was calculated by

subtracting thi measured depth to water from the surveyed elevation of the top of the well

casing. (Every attempt was made to measute depth to water for all wells on the same day) Total

well depth was then measured by lowering the sensor to the bottom of the well. Total well depth'

used to calculate purge volumes and to determine whether the well screen was partially

obstructed by silt, was recorded to the nearest 0.1 foot on the depth to water/floating product

suweyform-

WC\S :\ARCO\6002\QTRL\ 6002Q498.DOC\uh I1 ?,FtAo



WellPurglng

If the depth to groundwater was above the top of screens of the monitoring wells, then the wells

were puiged. B-efore sampling occurred, a polyvinyl chloride (PVC) bailer' centrifugal pump'

low-flow submenible pump, o-r Teflon bailei was used to purge standing water in the. casing and

gravel pack from the moniioring well. Monitoring wells were purged according 10- the pmto€ol

presented in Figure A-1. In mosl monitoring welli, the amount of water purged before sampling

was greater than or equal to three casing tolur".. Some monitoring wells were expecled to be

evacuated to drynesJ after removing fewer than three casing volumes' These. low-yield

monitoring wells were allowed to recharge for up to 24 hours. Samples were obtaine-d as soon as

the moniroring wells recharged to a level sufficient for sample collection. If_insufficient water

recharged aftei 24 hours, the monitoring well was recorded as dry for the sampling event.

Groundwater purged from the monitoring wells was transported in a 500-gallon water tniler,

55-gallon drum, or a 325-gallon truck-mounted tank to EMCON's San Jose or sacramento office

locition for temporary storage: EMCON arranged for transport and disPosal of the purged

groundwater through Integrated Waste Stream Management, Inc'

Field measurements of pH, specific conductance, and temperature were recorded in a waterproof

field logbook. Figure e-Z shows an example of the water sample field data sheet_on which field

dala are recorded. Field data sheets wele rwiewed for completeness by the sampling coordinalor

after the sampling event was completed.

The pH, specific conductance, and temperature metet were calibrated each day before field

activiiies were begun. The calibration was checked once each day to verify meter perfornance.

Field meter calibrations were recorded on the water sample field data she€t'

WellSampling

A Teflon bailer was the only equipment acceptable for well sampling. when samples for volatile

organic analysis were being 
"oit".t"d, 

the flow of groundwater from the bailer was regulated to

minimize turbulence and aeration. Glass bottles of at least ,t0-milliliters volume and fitted wilh

Teflonlined septa were used in sampling for volatile organics. These bottles were filled

completely to prevent air from rr.uitting in the bottle. A positive meniscus formed when the

bottG wai completely full. A convex Teflon septum was placed over the positiva meniscus to

eliminate air. After the bottle was capped, it was inverted and tapped to verify that it contained

no air bubbles. The sample mntainers for other parameters were filled, filtered as required, and

capped.

When required, dissolved concentrations of metals were determined using appropriate field

filtration t,echniques. The sample was filtered by emptying the contents of the Teflon bailer into a

pressufe transfer vessel. A disposable 6.45-micron airylic copolymer filler was threaded onto the

transfer vessel at the discharge point, and the vessel was sealed ' Pressure was applied to the

vessel with a hand pump and ihe tittrateait"atrd i"Ehsaplrapdate contauers. E4q! fitter ry4
used once and discarded.

?aAiA)



Sample Preservatlon and Handllng

The following section specifies sample containers' preservation methods, and sample handling

procedures,

Sample Contalners and Preservalion

Sample containers vary with each type of analytical pararheter. Container types and materials

were selected to be nonreactive with the pafiicular analytical parameter tested'

Sample Handllng

Sample containers were labeled immediately prior to sample collection. samples were kept cool

with cold packs until received by the laboritory. At the time of sampling, each sample was

logged on an ARCO chain-of-custody record that accompanied the sample to the laboratory'

Samples that required ovemight storage prior to shipping to the laboratory were kept cool (4'C)

in a refrigerator. The refrigerator *u.-*"pt in a warehouse, which was locked when not occupied

Uy an nVtCOtt employee. A sample/refrigerator log was kept to record the date and time that

samples were placed into and removed from the refrigerator.

Samples were transferred from EMCON to an ARCO-approVed laboratory by courier or taken

dire&ly to the laboratory by the environmental sampler' Sample shipmenF fPt EMTON to

laboraiories performing the selected analyses routinely occurred within 24 hours of sample

collection.

Sample Documentation

The following procedures were used during sampling and analysis to provide- chain-of-custody

control during sample handling from collection through storage ' Sample documentation

included the use of the following:

. Water sample field data sheets lo document ' Chain-of-custody record sheets for

sampling activities in the field documenting possession and transfer of

samples
. tabels to identify individual samples

. laboratory analysis request sheets for
documenting analyses to be performed

wC\S :\ARCO\600AqrRLY\6m2Q498.DOCth : r



Fleld Logbook

In the field, the sampler recorded the following information on the water sample field data sheet

(see Figure A-2) for each sample collected:

Calculated and actual purge volumes

Purging equiPment used

Sampling equiPment used

Appearance of each sample (e.g., color,
turbidity, sediment)

Results of field analyses (temperature, pH,

specific conductance)

General comments

The water sample field data sheet was signed by the sampler and reviewed by the sampling

coordinalor.

. Project number
a

. Client's name

. l-ocation

. Name of sampler

. Date and time

. Well accessibility and integrity

' Pefiinent well data (e.g., casing diameter,
depth to water, well depth)

Labels

Sample labels contained the following information:

. Project number

. Sample number (i.e., well designation) '

. Sample depth

Sampllng and Analysis Chain-of'Custody Record

to EMCON with the analytical results.

Sampler's initials

Date and time of collection

Type of preservation used (if anY)

The ARCO chain-of-custody record initiated at the time of sampling contained,. at a minimum,

the sample designation (including the depth at which the sample was collected), sample type'

analytical request, date of sampling, and the name of the sampler. The record sheet was signed,

timed, and aatea ty the sampler when transferring the samples. The number of custodians in the

chain of possession was minimized. A copy of th; ARCO chain-of-custody record was returned

wC\S :\ARCO\6002\QTRLrn60o2Q498.DOquh: 1 A-5



Groundwater Sampllng and Analysls Request Form

A groundwater sampling and analysis request form (see Figure A-3) was used to communicate to

the- environmental sampler the requirements of the monitoring event' At a- minimum' the

groundwater sampling and analysis riquest form included the following information:

. Date scheduled

. Site-specificinstructions

' Specific analytical parameters

. Well number

. Well specifications (expected total depth'
depth of water, and product thickness)

wC\S :\ARCO\6002\qIRL'! 60o2Q498.DOC\uh: r A-6
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WNTEN SATUPLE FIELD DATA SHEET R€v. 5y'06

PROJECT NO :

PURCED BY :

SAMPLED BY :

SAMPLE ID :

CLIENT NAME I

toctTloN :

L.ech.tc _

45

TYPEr Cmondwrter- Surfice w.tcr-- Oth€ r

CASINC DIAMETER (inches)i 2

WELL INTEORITY:

REMARKS: ,

LOCK:

pH, E.C.. Tcmp. Melcr Clljbnlion:

8.C.1000 /

D.l.: McterS€rial No.:

pH l pH  I0 ptl4

SIGNATURE: REVIEWED gY: PAGE

CASINC ELEVATION (feet/MsL) :

DEP|H OF WELL (fect) :

DEPTH OF WATER (fcet) :

VOLUME lN CASINC G!1.) :

CALCUTATED PURCE (8al ) :

ACTUAL PURCE VOL (gal ) I

DATE PURCED :

DATE SAMPLED :

END PURCE :

SAMPLINC TIME :

TIME VOLUME pH E.C TEMPERATURE TURBIDITY TIME

(2400 HR) Gil-) (units) (F.nhos/cm@25") ('Fl (visual/NTu) (:{m HR)

(coBALT$lm) NTUG2m)

RELD QC SAMPLES COLLECTED AT TIIIS WELL ( iT. FB.l' XDUP.I) :

PURGING EOUIPMENT SAMPUNC EOUIPMENT

2'Etaddcr Pump -Bailct Gcnon)

Bomb Srmplq - Biil. r (Stainl.sr Slc'l)
2' Bl.dd.r Puno Bail.r(T.flor)

Gntdf ' igr l  Puhp _Bai lcr  (PvO

Subm.diblc Pumt B.il.t (Stainl.ss Stcil) Submc6iblc PumP

w.llwirrd" D.dictlcd w.llwiard- Hicrlld

OF

WATES SAMPLE FIELD DATA SHEETEMCON
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EMCON. SACRAMENTO
GROUNDWATER SAMPUNG ANI' ANALYSIS REQUEStr K)NM

PRO'ECT NAME :

SCHEDULED DATE :
Project

Authorization;
EMCON Project No.:

OWT Proj€ct No :
Task Code:

Originals To:
cc:

Well lnck
Number (s)

[_'] cHECK Box ro AUTHoRTZE DATA ENTRY Sit€ Contact:

ANAYSES REQUESTED
Well Cesing Casing

Number or Diamelet Length
)ePlh to
Walet

SAMPLIHG AND ANALYSIS REOUEST FORM



AffiTh,
An E m p tc yee - aw n,ed C otn p an t'

Service Request No.: 59802886

Nov 1 U 1998
BY:

November 10, 1998

Glen Vanderveen
PIbtNACLE
144 A Ma,vherv Wy.
Walnut Creek. CA 94596

RE: 20805-13r.013/T0#22312.00 RAT#E/6002 OAKLAND

Dear Mr. Vanderveen:

The following pages contain analytical results for sanple(s) received by the labordory on

October 27 , I 998 . Results of sample analyses ue followed by Appendix A which contains

sample custody documentation and quality ilssluatrce deliverables requested for this project.

The work requested has been assigned the Service Request No. listal above. To help

expedite our service, please refer to this number when contacting the laboratory.

Analytical resulc were pruluced by procedures consistent with Columbia Analytical Services'

(CAS) Qualiry Assurance Manual (with any deviations noted). Signatue of thir CAS Analytical

Report below contirms that pages 2 through 11, following, have been thoroughly reviewed and

approved tbr release in accord with CAS Standard Operating Procedure ADM-DatRev3'

Please tbel welcome to contact me should you have questions or further needs-

&.wr
Project Chernist Regional QA Coordinator

3334 Vicror Cour .  5onro Cloro CA 95054-2316 r  Teleohone (4AB) /-48-97aO r Fcx (408) 748-e860



AILA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEO
DHS
oLcs
DMS
DOE
DOH
EPA
ELAP
GC
GC'MS
lc
tc8
tcP
lcv
J

LCS
LUFT
M
MBATI
trlCL

MDL
MPN
IIIRL
MS
MTBE
HA
NAN
NC
NCASI
ND
NIOSH
NTU
PPb
ppm
PQL
QA/OC
RCRA
RPD
SIM
SM
STLC
sw

TCLP
TDS
TPH
E

COLUMBIA AT.IALYTICAL SER\,ICES. ING.
Acronttmr

Anorican Arsociation ba Laborabry Acc1rdHixl
Anerican Society ior Tesling and Mabhb
Bi@homical oxygpn Demand
Benzen6, Toluen€, Ethylbenzeno, X/enc
Calitornia Assossment M€tals
califomia Air Resourc€o Board
chemical Abstracl Servica registry Numb€r
Chloroffuorocarbon
Colony-Forming Unit
chemical Oxygen Demand
Department of Envitonmental Conservation
DeDartment of Environmental Quality
Department ot Health Servioes
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Departrnent of Heaffr
U- S. Environmental Protection Agency
Environmental Laboratory Accredihtion Program
Gas Chromatography
cas Chromatography/l\rass Spectrometry
lon Chromat€raPhY
Initial Calibration Blank sample
Inductively Couplod Plasma atomio emission spectrometry
Initial Calibralion Verfication sample
Estjmated concentatjon. The value is less tlEn th€ M RL, but greater than or equal to
the MDL. lf the value is equal to the i,'lRL, the re€ult is actually <MRL before rounding.
Laboratory Contrd Sampl€
Leaking Underground Fuel Tank
Modified
Methylen€ Blue Ac-live Sub6tanc€s
Maxjmum contaminant Level. Th€ high€€t p€rmi€Eible conoentratbn of a
substance allored in drinking water as 6ffih€d by tF U. s. EPA.
M€thod Detaclbn Limit
Most Probable Number
Method Reporting Limit
Matix Sc'ike
Methyl tert-Butyl Ether
Not Applicable
Not Analyz€d
Not Caloulaled
National Council of the paper industy for Air and St€am lmprovernBnt
Not Deteoted at or above the method reporting/detection limit (MRUMDL)
National InstiMe for Occupatonal Safety and Health
Nephelometf ic TurbiditY Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Contrd
Resource Conservation and Recovery Act
Relative Perc€nt Difference
Selectod lon Monitoring
Standard Methods for the Examinalion of Water and Wastewatet, l Sth Ed , 1992
Solubility Threshold Limat concentation
Test lrethods for Evaluating Solid Waste, Physicauchemical Methods, SW€46,
3rd Ed., 1986 and as amended by Updates l, ll, llA, and llB.

Toxicity characteristic Leaohing Prgcedqre
Total Dissotued Solids
Total Petoleum Hydrocarbons
Trac€ level, The concEntration .tffiyffii-les than ffiLt'tn greetst tlran or equal

to ttre Mou. lf tle v-e-lue is 6qual to fle rc tesult'itffiafit<FAl bafore rounding.
Total Reco/erable Petroleum HydrocarbonsTRPH

TSS

Volatile Organic Analyte(s)
P^gc 2

ACRONLST.DOC 7/14195



Cli€nt:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Noies:

Analyte

TPH as Gasoline

Benzene

Toluene

Ethylbenzene

Xylenes, Total

Metby' ter-Butyl Ether

COLIJMBIA ANALYTICAL SERVICES. INC.

A-qahnical Repdt

ARCO Products Compqfly

20r05.13 r.0 r 3/Tor2?3 r2.00 RAT#8/6002 oAKIAND

B'IEX. MTBE and TPH as Gasoline

Selalc€ R€qrert S9802886
D e Coltrrr,bd,z l0D7E8
Dsae Recelv€d. 10,27/98

Units; ug/L (ppb)

Basis: NA
MW-4( l?)
s9802886403

Prep
Mcthod

EPA 5D3O

EPA 5O3O

EPA 5O3O

EPA 5O3O

EPA 5O3O

EPA 5O3O

Analysis
Method

CA.,LUFf
8020
8020
8020
8020
8020

Re,rult
Notes

c l
c l
c l

Dilqtion Date
Factor Extracled

Date
Anallzed Resull

t0/30/98 <5000

10/30/98 <0
10/30/98 <0
10/3048 160

10/30/98 u
l0B0a8 6400

NA
NA
NA
NA
NA
NA

50
0_5
0.5
0.5

J

100
100
100
100
100
100

The MRI was elerated due to high analte conoentration requiring sample dilution

lS2!O20Jt7t -.

Page 3



Cllent:
Prcject:
Sample Matrix;

Sample Name:
Lab Code:
Test Notes:

Ann\te

TPH as Gasoline

Benzene

Toluenc

Ethylberuene

Xylenes, Total

Mcthyl /ez, -Butyl Ethcr

COLI'MBIA ANALYTICAL SER\/ICES, INC.

analtical Repcrt

ARCO Products Compsny

2080i-lr I.0Il/To#22312.00 RAT#8/6002 oAKLA.ND

Wster

BTEX. MTBE and TPH as Gasoline

vw-l(8)
s9802886-004

Scrt'lce ReqEe|t: s9802886
DctcCo|Jactsl:.10121198
Drte Received: 10,?7,48

Units: ug,4 (ppb)

Basis: NA

Pr"p
Method

EPA 5O3O
EPA 503O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Analysis
Method

CI!'LUFT
8020
8020
8020
8020
8020

Drte
Analyzed

rcn9/98
10129198
t0/29/98
10t29t98
L0n9D8
rcng/98

Resuli
ResuIt
Noleg

Dilution Drte

F|ctor Ertracted

210
ND
ND
ND
ND
65

I N A
I N A
I N A
I N A
I N A
I lila

50
0_5
0.5
0.5
0.5
3

lslz@oj97p

Page 4



Cllent:
ProJech
Ssmple Matrir:

Sample Name:
I-ab Code:
Test Notes:

Analyae

TPH as Gasoline

Benzenc

Toluene

Ethylbenzene

Xylcnes, Total

Melhyl /erl -Bulyl Ether

COLIJMBIA ANALYTICAI SERVICES. INC.

emlyticatrupot

ARCO Products Conpany

20805- t31.0 l3/TO#223 12.00 MT#r/6002 oAKIAND

BTEX, MTBE and T?H as Gasoline

Seralc€ Requelt 39802886
DateCollected: 10/2798
DrteReceived: l0/27l98

Units: ug/L (ppb)
Basis: NA

MW-5(13)

s9802886-005

Prep
Method

EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Analysis
Method

CA/LUFI
80?0
8020
8020
8020
8020

Dilution Dale
Factor Extracted

20
20
20
20
20
20

Date
Analyzerl Result

t0D9/98 15000
toD9/98 60
t0D9/94 <10

t0D9/98 170
t0t29/98 400
l0n998 89t)

Result
NoterMRL

50
0.5
0.5
0_5
0.5

c t

NA
NA
NA
NA
NA
NA

The MRL was elerated due to high anall,te concent'ation requiring sampl€ dilution.

ls2t020t9?p
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Cuent:
Project:
Sanple Matrilr:

Sample Name:
Lab Code:

Test Notes:

Anslyte

TPH as Gasoline

Benzene

Toluene

Ethylbenzene

Xylenes, Totsl

M€th''l tert -Butyl Elher

COLUMBIA ANALYTICAL SERVICES. INc.

AnElyticat Report

ARCO Produo* Compoay
20805-131.013/To#223 l?.00 RAT# 8/6002 oAKI-AND
Water

BTEX, MIBE and TPH as Gasoliqe

vw4(10)
s9802886406

Servlce ReqEt s98028t6

DaleColl€cied: 10/2788

Date Received: l0l27b8

Units; ug,{. (ppb)
Basisr NA

Prep
Method

EPA 5O3O
EPA 50]O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Aralysis
Method

CA,T-UFT
8020
8020
8020
t020
8020

Re$lt
Rerult
Noaer

Dilution Date Date
Factor Ertracted AnallzedMRL

50
0.5
0.5
0.5
0.5
3

t0/29/98
r0D9t98
t0t29/98

t0n9t98
t0n9t98
r0D9t98

ND
ND
ND
ND
ND
lrD

NA
NA
NA
NA
NA
NA

. is+21020t97p
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Cll€ni:
Projecl:
Sample Matrix:

Sample Name
Lab Code:
Test Noles:

Analyte

TPH as Gasoline

Benzene

Toluene

Etlylbenzene

Xylercq Totrl

Metyl ,era-Butyl Ethcr

COLUMBIA ANALYTICAL SERVICES. INC

AlutYtical R€port

ARCO Producrs Compery

20805- 13 | ,013/TO#223 12,00 RAT# 8/6002 oAKI-AND

BIEX, MTBE and T?H as Gasoline

Servicc Re{ut S9802886
Drte Collected: NA
Date Received: NA

Units: ug/L (ppb)

Basb: NA
Method Blank

s981029-WB I

PreP
Method

EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O]O
EPA 5O3O
EPA 5O3O

Ana!'sis
Method

c.d'LUFr
E020
8020
8020
8020
8(D0

Dilution Date
Factor Ertncted

Date
Anallzcil

t0D9t98
rcn9/9A
ro/29t98
rcng$8
rc/29Da
L0n9BA

Result
NotetMRL

50
0.5
0.5
0_5
0.5

ND
ND
ND
ND
ND
ND

l N A

l N A

I N A

I N A

I N A

I }.IA

1s?!/mo597p
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Client:
Project:
Sample Matrix:

Service Requqt:
Dste Collected:
Date Received:

Drte Extracted:
Date Analyzed:

s9802886
NA
NA
NA
NA

COLIJMBIA ANALYTICAL SERVICES. INC.

QA/QC Rgpon

ARCO Proddcts Company

20805-131.01 3/TO#22312.00 RAT#8i6002 oAKI-AND

Water

Sufi o gate RecoYery Summary
BTEX, MTBE and TPH as Gasoline

Prep Method: EPA 5010
Analysis Method: 8020 CA/'I-UFT

Sample Name

Mw4(12)
\ v-1(8)
MW-s(13)
wv4(10)
wv4( l0)
wv4(r0)
Method Blank

P e r c € n t
4-Bromofluorcbelzene

Units: PERCENT
Basis: NA

R e c o Y e r y
4a,a-Trifluorotoluene

93
102
98
97
92
96
90

69- t  t6

Test
NotesLab Code

s9802886-003
s9802886-004
s9802886-005
s9802886-006
s9802886-006MS
s9802886-006DMS
s981029-WBr

91

108
106
97

l 1 l
106
96

CAS -Acceptance Limits : 69-l t6

Page 9



COLUMBIA ANALYTICAL SERVICES, INC.

QI/QC R€port

ARCO Products Company
20805-l 3 1.0 r 3/To#22312.00 MT#8,/6002 oAKLAND
Water

Cliert:
Project;
Sample Matrir:

Sample Narne

Lab Code:

Test Notesi

Anallte

Benzene
Toluene
Ethylbenzene

vw4( r0)
s9802886-006MS,

Prep
Method

EPA 5O3O
EPA 5O]O
EPA 5O3O

Matrix Spike,Duplicate Matrix Spike Surnmary
BTE

s9802886-006DMS

Serelc! Rcquertr S9802886
Drte Collected: NA
Date RE{eiYed; NA

Date Ertracted: NA
DateAnallzed: 10/30/98

Units: ug/f $pb)
Basis: NA

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

Spike Level Sample Spike Result Acc.eptance Percetrt

MRL MS DMS Result MS DMS MS DMS Limits Differeace
Analysir

Meahod

8020
8020
8020

25
25
25

l )

25
25

0.5
( , )

0.5

ND
ND
ND

25 25 100 100 75-135 <l

25 24 I00 96 73-136 4

26 23 104 92 69-142 12

Page l0



Clienl:

Pmjectr

Sample Name:
Lab Code:

Tesl Noies:

ICV Source:

Atral,'te

B€nzefle

Toluene
Elhylbenzene
Xyl€n€s, Total
lvlethyl t€rr -Butyl F-ther,

COLUMBIA ANALYTICAI SERVICES. II{C.

QA.QC Rrpod

ARCO Products Coinp.{y

20805.131.013/TO#223 12.00 RAT#8/6002 oANtnND

Initial Calibration Vetilication QCV) Summary
BTEX, MTBE 8nd TPH qs Gasoline

S.nkG ReqEt St802885

Drte^nslyr.d: l0/29Dt

Uoibi ug/L (!pb)

B&sis: NA
ICV

ICVI

Prep
Method

EPA 5O3O
EPA5O3O
EPA5O3O
EPA5O3O
EPA 5O3O
EPA 5O3O

Anah6is
Method

CA,{-LT'T
8020
8020
8020
8020
8020

cAs
Parrert RecoYery

AcceptaDce
Limib

90-110
85-115
85-115
85-115
85- t  l5
85- t  l5

Percent
Recover,r

104
104
100
100
107
100

TTur
Vsluc

230
2S
25
23
15
25

ResuL

1,60
26
25
25
80
25

Reault
Not .

Page 1l
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Columbio
Anolyficol
Serviceg "'

An Elitployee Owtl-ad ConlQany

Service Request No.: 59802886Nor ember t0, 1998

Glen Vanderveen
PINNACLE
144 A Malherv Wy.
Walnut Creek, CA 94596

2080s-r31.013/T0#22312.00 RAT#E/6002 oAKLAND

Dear Mr. Vanderveen:

The following pages contain analytical results for sample(s) received by tle laboratory on

October 27, 1998. Results of sample analyses are followed by Appendix A which contains

sample custody documentation and quality assutanc€ deliverables requested for this project.

The work requested has been assigrred the Sewice Request No. listed above. To help

expedite our service, please refer to this number when contacting rtre laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signatue of rhis CAS Amlytical

Report below corrtirms that pages 2 through 7, following, have been thoroughly reviewed and

approved for release in accord with CAS Standfid Operating Procedure ADM-DatRev3.

Please t'eel welcome to contact me should vou have ouestions or further needs.

f l tr

{a^J"/* tr
Creg Anderson 

U

Regional QA Coordinator

NoI/ I 2 1998

3334 Vicror Coun .  5onto Clcro.  CA 95054-2316 .  Telephone (4A8)148-97AO r Fox (408) 748 S860



A2I.A
ASTM
BOO
BTEX
CAM
CARB
CAS Numb€r
cFc
cFu
coD
oEc
DEO
DHS
DLCS
DMS
DOE
DOI{
EPA
ELAP
GG
GCIMS
lc
tcB
tcP
tGv
J

LCS
LUFT
t
MSAS
MCL

MDL
MPt'l
MRL
MS
MTBE
NA
NAN
NC
HCASI
N D
NIOSH
NTU
ppb
ppm
PQL
qA/ac
RCRA
RPD
stM
S M
STLC
sw

TCLP
TDS
TPH
It

TRPH
TSS

COLUMAlA ANALYTICAL SERVICES. Inc'
Acronym!

Amerita Associdiixl for Laboratory ApdrdiHon
funeaban Sockrty for T86tng and Materialg
Biodrmical Oxygen Demand
Benz€n€, Toluens, Fthylb€nzen€, Xylsn6
Califomia Asse€sm€nt Metals
California Air Rasources Board
Chemic€i Abstract SeMco regislry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical oxygen Demand
Departnent of Environmental Conservation
Departnent of Environm€ntal Quality
Department of Health SeMcas
Duplicate Laboratory Contol Sample
Duplicate Matix Spike
Department of Ecology
Deparlment of Heallh
U. S. Environmental Protectjon Agency
Environmental Laboratory Aocreditation Program
Gas Chromalog|aphy
Gas chromatcgraphylMass Speotrometry
lon Chromatography
Initial Calibration Blank sample
Induclively Coupled Plasma atomic emission specbomeby
Inital Calibration Vorfication sample
Estimated oonoenlration. The value is less than ths MRL, but greater than or €qual to
the [rDL. lf the value is equal to the MRL, th€ result is actually <MRL before rounding.
Laboratory Control Sample
Leaking Undergroqnd Fud Tank
Modilied
Methy'ena BIue Ac{ive Sub€tanc€
Maximum Contaminant Lev€|. The highest permbeible conc€|lhstion of a
subshnc€ allovred in drinking water as esbbfish€d by lhe U. S. EPA
Method Detection Limit
Mod Probable Number
MetM Reporting Limit
Makix Spike
Methyl ted-Butyl Ether
Not Applicable
Not Analyzed
Not Calculat6d
National Council of the paper industy for Air and Sfeam lmprovem€nt
Not Detected at or above the method reporttng/det€ction limit (iTRUMDL)
National lnsttMe lor Occupatjonal Safety and Hgallh
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Q uantitation Limit
Quality As,surance/Quality Contol
Resource Conseryaticm and Reclvery Act
Relalive Peroent Differenoe
Selected lon ironitoring
Standard Methods for the Examination of Water and Wast€ €ter, 18$ Ed., 1992
Solubility Threshold Limit Conc€nfation
Test Methods for Evaluating Solid Waste, Physicauchemical Methods, SW€46
3rd Ed., 1986 and as amended by Updat6l, ll, llA, and llB.
Toxicity CharacteristioLeachiog Procedure
Total Dissolved Solids
Total Petroleum H ydrocarbons
Trace lev€I. The concenbaton of an analyte lhat is less than lho PQL but greatsr lhan or equal
to the MDL lf the valu€ is equal to th6 PQL, the result is ectually <PQL bofore .ounding.
Total Recoverable Pet-oleum Hydrocarbons .
Total SusDended Solids

: .:-: :r:-=:::TrLC:'; = - -'-.-Total ThiestioldLimtcd{ii;antia6
VOA Volatile Organic Analyte(s)

Pagc 2
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Client:
ProJect:
Sample Mrtrix:

Samplc Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline

Benzene

Toluene

Ethylbenzcne

Xylenes, Total

Methyl re.t -Blttyl Ether

COLUMBIA ANALYTICAL SERVICES. INC.

Analyticsl Repdt

ARCO Products Company

20805- t1 l.0l1nof223 12.00 RAT#8/6002 oAI(t-AlrD

Wster

BTEX, MTBE and TPH Es Gasoline

MW-8(10)
s9802886-00 t

Serrlce Requ6i: 39802886
DeteCollect€d: 10/2?,98
Daie Recelved: 10/27,98

Units: ug.4- (ppb)

Basis: NA

Prcp
Method

EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Analysis
Method

CA,'I-LJFT
80?0
8020
8020
8020
8020

MRL

)u
0.5
( r )

0 .5
0 .5

Result
Not€s

Dilution Date
Factor Ertracted

Dale
Analyzed Result

t0t28/94 ND
t0/24/98 ND
10/28/98 ND
l1Da/9a .ND

tot28t98 ND
to/28198 ND

I

I

I

I
I
I

NA
NA
NA
NA
NA
NA

rst']02'591p

Page 3



Client:
Project!
Sample Matrix:

Sample Name:
l,ab Code I
Test Notes:

Analyte

TPH as Gasoline

Benzcnc

Toluene

Ethylbeoz.ne

Xylenes, Total

Methyl lerl-Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

AmlYtical RePcrt

ARCO Pmducts Company
2080 5- I 3 | .0 I 3/TO#223 12.00 RAT# 8/6002 oAKi-AND
Water

BTEX, MTBE and T?H as Gasoline

Mw-7(9)
s9802886-002

SerYlcc Requ€rt s9802886
D . Co||clt'ed: l0WD8
D.& Rex€iv€d: l0D7l98

Unils: ug/L (ppb)

Basis: NA

Prep
Method

EPA 5O3O
EPA 5O3O
EPA JO3O
EPA 5O3O
EPA 5O3O
EPA JO3O

Analysis
Meihod

CA/I-UFT
8020
80?0
8020
8020
8020

Resull
Result
Notec

Dilution Drte Date
Factor Ertr&cted Anal]"z€dMRL

50
0.5
0.J
0.5
0.5

tona/9t
t0/28/98
10/28,/98
10i28t98
t0t28t98
tonuvt

ND
ND
ND
ND
ND
ND

NA

NA
NA
NA
NA

rs22020J9?9

Page 4



Cllent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anallte

TPH rs Gesoline

Benzeoe

Toluen€

Ethylberzene

Xylenes, Total

Methyl re.t -Butyl Etter

COLTJMBIA ANALYT]CAL SERYICES. INC,

Ansltical Repott

ARCO Products Comp&y

20805-l3 L0 I3/TO#22 3 12.00 RAT#8/6002 oAKI-AND

BTEX, MTBE and TPH as Gasoline

SeFhe Request S9802886
Daae Collecaed: NA
Date Reeclved: NA

llnits: ug/L fupb)
Basis: NA

Method Blgrk

s98 t028-WB I

Pr"p
Method

EPA 5O3O
EPA 503O
EPA 5O3O
EPA 503O
EPA 5O3O
EPA 5O3O

Analysis
Method

CiTLUFI
8020
E020
8020
8020
8020

Result
Resoll
NolerMRL

Dilution Date Date

Factor Ertracted Analyted

50
0.5
0 .5
0.5
0.5

ND
ND
ND
ND
ND
ND

I N A

I N A

I N A

I N A

I N A

I N A

to/2u94
rcn8i98
r0D8/98
r0/?8/98
rc/2Al9a
t0t2u9a

ls2?.rn70597t
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Cliert:
Project:
Sample Matrix:

Service Reqtrest:
Date Collected:
Df,te nec.ived:

Date Ertracted:
Date Anlllz€d:

s9m2886
NA
NA
NA
NA

COLI]MBIA ANALYTICAL SERVICES, INC.

QA/@Ropod

ARCO Products Compeny
20805-r 3t.013/TO#22312.00 RAT,8i6002 oAKLAND
Water

Surrogate Recolery Summary
BTEX. MTBE and TPH as Gasoline

Prep Method: EPA 5030
Anrlysis Method: 8020 CA-/LUFT

Sample Name

Mw-8(10)
MW-7(9)
Method Blant

Lab Code

s9802886-00r
s9802886-002
s981028-WBl

P e r c e n t
4-Bromofluoroberuene

105
103
103

Units: PERCENT
Basis: NA

R e c o v e r y
a,a,a-Trifl uorotoluene

69-116

Test
Notes

90
88
87

CAS Acceptance Limits: 69-1 t6

Page 7
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@DATASHEET
Rev 1/9'

@
owr

PROJEC T NO

PURGED BY

SAMPLED BY

SAMPLE IO

CLIENT NAME

LOCATION

Leachale _-TYPE Groundwater ,{

CASING 0IAMETER 0nches)

Sudace Waler
4  ) (  

4 s Olher

ol
tocx _4914

WELL INTEGRITY:

REMARKS:

pH.Ec.Ternp Mere. calrbret|on Datc /o/27 '/, Y Tiri. Metc, Senal No

t&9_ 0'i1

Tznz
t  loo

Ec 1rno___-!/ gge-

Temoaralu.e 'F

p { l  t - 7 o o  0 H  1 0

t l t t l j - e l  L r . 7 \  .

LRoa 6oos

CASING eLEVATION (leeuMSL) Al tr

DEPTH oF WATER $eeg I  l ' '1D

VOLUME IN CASING (gAI')

CALCUT ATEO PURGE (9AI'}

ACTUAL PURGE VOL (9AI )

oArE puRGEo lo 2 
-t:13-_ ENo PURGE -----=-=--

SAMPLING TIME I /\<
DATE SAMPLEO

TIME VOLUME pH E C TEMPERATURE COLOR TURBIOITY

19al) (unGl (!mhoecrn@25'c) -t,' '^ lT"t' - -t;titj

:f,2 a?iis i",'iq " ii' 1/'1 -et44- (/"a'r

DATE SAMPLEO

-=:-:-

Barler {Tetlon)

Barler (PVC)

lstarnl€ss Stecl)

__ 83d.r (Stamless Steee

_ Subar€rs6l€ Purnp

O€dr€led

oueR: A/( Dc'- I oooR: 'rloit' NF. k/<
(co8^Lt Groo) {r{ru 0-2001

oc sr.MoLES ̂ .r ' I E.,rc!! ^' THIS WELL ( i.e. F8-1. xouP'1) :

SAMPLING EQUIPMENT

?' abddel Pu.rP /&dc' (Tenottt

Eomb SarnPler

Drppar

olhcr:

SIGNA
BY



@ASHEET
R e v  1 € :

@
owr

PROJECT NO

PURGED BY

SAMPLED BY

SAMPTE ID

cL l€NTNAME 
: 'e rc4  cOoJ

LOCATIONf rAKLA+/d  t (A  ,

Olher
TYPE Groundwaler '( surlace water Leachale -

1  / r  X  4 5 Olher

CASING OIAMETER (rnches)

LocK _4e_
WELL II{TEGRIW:

fcr
REMARKS:

p/zt/qr' MeErSen.lNo tr7/"7
9fl . E C, Temp Mcter Calbralton:o'le !  ?oo

t ^  ^ ^
EC 10nn-_______J!999!__

Temoeratufe 'F
9H7 I "?OO pft l0 /

SIGNATURE:

CASING ELEVATION (IEEUMSL)

OEPTH OF WELL (fEEI)

OEPTH OF WATER ('EEI)

VOLUME IN CASING {9AI )

CALCULATEO PURGE (gAI }

ACTUAL PURGE VOL (gAI )

, ' . . - - ,o , ,u f f . .TEMPERATURE." : : . : * : : : : . ,J '
2.ooHR) (g.l) (utxls) 

, 
{!mhotcnd25'cl 

- ::' :;:., .;:::

7f,;, ei)' a ;\""/ """';;1-- cr",' {/'a' (/ta-

DATE PURGED lo 
- 2-1 '

DATE SAMPLEO \y

ENO PURGE ---

SAMPLTNG TIME --L/-s=g--

ENO PURGE

oooa 6izoa5 ^'lR a/<
(COBALT o'lOO) (NTU G20o)

Ff ELD oc sp.MeLEs .,'1, I E.-c!. ^r' THls WELL ( i e. FB- l xouP'l) ' */F

OTHER:

otl|Cr:

8.rler (Tcjlon)

Earle/ (PvC)
2' Eladd.r

Cenlnluqal PumP

Subrl1e.!|ble PumP

WellWrrad' '

(Sternle3s Ste€l)

Ohar:

SAMPLING EOUIPMENT

2- ardd.r pu.1p YBattu $efrr.l

Bomb Sa.npler

D|pp.r

Well W|:ardtv

B.rbr (Starnless Sleell

Sub.n€rsrble PumP

Oed|cated



MTEn SIMPLE FIELDDATA SHEET Rev  1 /9 t

@
OWT

PROJEC I NO

PUR6EO BY

SAMPLEO BY

TYPE Groundwater {

CASING DIAMETER (rnches) 2

.L*lft_
Sudace Water

3

C LIEN] NAME

LoCATION p4 kL A p/d ) ( /1 |

Leachate
t . _  6 _ O t h e r

ol L&x.494

t  1 .  L -
--, ,^o"c. r:  t  I  c r.  .rz 1) /a ( Tq Ha

- , , / /
pH. € c, Temp Meter c.hb..t'on o.te /o/27/rY M€ter senal No tr 7.4

o*r rlood fi ' t 1 | 7oo
T|lnc

ec to<rc-_J/.pge- ttt---JfPL-
Temperalure 'F

SICNATURE'

CASING ELEVATION {{eeUMSL) t-/(

DEPIH oF wELL a"et | 3' \

DEPTH OF WATER (IEEN <,-?€

VOLUME IN CASING (9AI )

CATCULATEI) PURG€ (gAI,)

ACTUAL PUR6E VOt (9AI )

ENO PURGE :
oArE PURGED lU :1 !: ,f_X_ --------- 

sAMPLING TIME l2oSDATE SAMPTEO: W

VOLUME pH E C TEMPERATURE COLOR TUREIOITY

(a.oo HRL, {gar I (unrtsl.,/ (vohosJcrnj*5'c) 
, 

','" {vriudrl '-";

l loz A?,8 f,-<v 
- 

i;< L('o dtM n ' b

-=::-

F|€LD OC SpirolEs aarr-Ecr9g'^' THls WELL ( i e FB-1' xouP'1) ;

Othcr
Oth..:

lcoSALT GIOO' (Nru o'2oo)

SAMPLING EOUTPMENT

2'Bf.dd.rPurnp Ygatc'(teoonl

oooR: A}rt/t KIR ^/<

Bader (Stambss Slcell

SubmersDl€ Pump

Oedicated

BomO SarnPba

Dipp€r



@ASHEET
Rev

@
OWT

PROJECT NO

PURGEO BY

SAMPTE ID

CLIENT NAME

S A M P L E D  B Y  r t /
LocAnoN /o4 kL A/-/A ' ( A ,

TYPE G.oundwaler .{

CASING OIAMETER (nches)

Surtace

x 3

Leachale -._
4 5

ok
LocR _4Krr_

/a
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EMCON Associates - Fi€ld S€rvices

1921 Ringwood Avenue
San Jose, California

Historical Monilorir€ Well Oata

1998 ARCO 6002
21775-241.N3
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First 14.00

Second 0.00
Third 0.q)

Fourth 0.00
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