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March 8, 1999
Proiect 20805-214.001

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

Re: Quarterly Groundwater Monitoring Report, Fourth Quarter 1998, for ARCO Service
Station No.2L62,located at 15135 Hesperian Boulevard, San lrandro, 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
ARCO Products Company (ARCO) Service Station No. 2162, located at 15135 Hesperian
Boulevard, San Leandro, California. The monitoring program complies with the Alameda
C.ounty Health Care Services Agency (ACHCSA) requirements regarding underground tank
investigations.

UMITATIONS

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,
results should not be conslrued 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 the monitoring event.

Please call if you have questions.

Sincerely,

Attachment: Quarterly Groundwater Monitoring Report, Fourth Quarter 1998

cc: Mr. John Jang, Regional Water Quality Control Board - S.F. Bay Region
Mr. Mike Bakaldin, City of San l*andro Fire Department, Hazardous Materials Division
Mr. Scott Seery, Alameda County Health Care Services Agency
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Facifity No.: 2162 Address:

ABCO Environmental Engineer:

Consulting Co./Conlact Person:

Consuftant Project No.:

Primary Agency/Regulatory lD No.:

March 8, 19gg

Paul Suoole

Pinnacle Environmental Solutions/Glen Vanderveen

ARCO QUAFTERLY GROUNDWATER MONITOFING REPOFT

20805-214.001
ACHCSA

WORK PERFORMED THIS OUARTER (FOURTH - 1998):

1 . Prepared and submitted quarterly groundwater monitoring report lor third quarter 1998'

2. Performed quarterly groundwater monitoring and sampling tor lourth quaner 1998'

woRK PROPOSED FOR NEXT CIUARTER (FIHST - 199!l):

1 . Prepare and submit quarterly groundwater monitoring report for fourth quarter '!998'

2, Perform quarterly groundwater monitoring and sampling for first quarter 1999.

QUARTERLY MONITORING:

Current Phase of Proiect Monitoring

Frequency of Groundwater Sampling: Quartorly: tylvv'l through MW-4

FrequencyolGroundwaterMonitoring: Quarterly
ls Fr6€ Product (FP) Present On-Sit€:

FP Recovered this Quarter:
Cumulative FP Fecovered to Datg:

Bulk Soil Removed This Quarter:
Bulk Soil Removed to Date:

Current Remediation Techniques:
Approximate Depth to Groundwater:

Groundwater Flow Direction and Gradient
(Average):

DISCUSSION:

Non6

None
None
None
Natural Attenuation

8.4 feet

0.01 toward Southwest

. please retef to the Fourth Ouarter 1996 Groundwater Monitoring Report lor historical
groundwater elevation and analytical data.

ATTACHMENTS:
. Table 1 - Groundwater Elevation and Analytical Data
. Figure 1 - Groundwater Analytical Summary Map
. Figure 2 - Groundwater Elevation Contour Map
. Appendix A - Sampling and Analysis Procedures
. Appendix B - Certilied Analytical Reports and Chain-of-Custody Documentation
. Appendix C - Field Data Sheets
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GROUNDWATER ANALYTICAL SUMMARY
FOURTH OUARTER 1998
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APPENDIX A

SAMPLING AND ANALYSIS PROCEDURES

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

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

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

theie procedures provided guidelines so that the overall objectives of the monitoring plognm

wete 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)-530,6W-611, August 19?7

. Resource Conservation 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 Methodg EPA 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, EP A'60014-79-020 '
revised March 1983

. Iraking Underground Fuel Tank (LUFI) Field Manual, Califomia State Water

Resources Control Board. revised October 1989

Sample Collection

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

measurements, and well purging and sampling.

wOS:\ARCOE 162\QTRLY\zl62Q498.DOOuh:1 A-l ?a.a.h



Equipment Gleanlng

Before the sampling event was started, 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 *rr" placed in the well or came into contact with

groundwaier during field 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 depth to water, floating hydrocarbon thickness, and

fotal well d"ph *"r" miasured using an oilApater 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

immersed in a conductive fluid, such as water. The floating hydrocarbon thickness and water

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

the tone emitted at the groundwaler 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 verry 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,

coa,rial 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-current circuit waS completed when the sensol contacted the water, which served as an

electrolyte. The cunent wal amplified and fed into an indicator tight and audible buzzer,

signaling when waler 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, retrieved, and

observed for floating hydrocarbon.

Liquid measurements were recorded to the nearest 0.01 foot on the depth to water/floating

product survey form. The groundwater elevation at each monitoring well was calculated by

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

casing. (Every attempt was -ud" to measure 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 ploduct

suwey form.

wC\S:\ARCOp 162\QTRLYC I 62Q498-DOC\U h j I A-2 Pi$4ilh



WellPurglng

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

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

low-flowiubmenible pump, o-r Teflon bailei was used to purge standing wate.r in the.casing and

gravel pack from the monitoring well. Monitoring wells were purged according to- the protocol

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

was greater than or equal to three casing volumes. Some monitoring wells were expected to be

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

monitoring wells were allowed to recharge for up to 24 hours. samples were obtained as soon as

the monitoring 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 trailer,

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

location 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 A-2 shows an example of the water sample field data sheet.on which field

data are recorded. Field data sheets were reviewed for completeness by the sampling coordinator

after the sampling event was completed.

The pH, sp€cific conductance, and temperature meter w€re calibrated each day before field

activities were begun. The calibration was checked once each day to verify meter performance.

Field meter calibfations were recorded on the water sample field data sheet'

WellSampling

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

organic analysis were being .o-u.ctrd, the flow of groundwater from the bailer was regulated to

*ini*i"" turbulence and aeration. Glass bottles of at least 4O-milliliters volume and fitted wilh

Teflon-lined septa were used in sampling for volatile organics. These bottles were filled

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

bottle wai completely full. A convex Teflon septum was placed over the positive meniscus to

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

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

capped.

When required, <Jissolved concentrations of metals were determined using appropriale field

filtration techniques. The sample was filtered by emptying the contents of the Teflon bailer into a

pressure transfei vessel. A disposable 0.45-micron airylic copolymer filter was threaded onto the

iransfer vessel at the discharge point, and the vessel was sealed. Pressure was applied to the

vessel with a hand pump and ihe-filtrate directed into the appropriate containers. Each filter was

used once and discarded.

wC\S:\ARCOU162\QTR L t/V I 62Q498.DOC\uhr I A-3 ?a4a.h



Sample Preservatlon and Handling

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

procedures.

Sample Containers and Preservation

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

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

Sample Handling

Sample containen were labeled immediately prior to sample collection. Samples were kept cool

with cold packs until received by the laboratory. 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 iefrigerator. The refrigerator was kept in a warehouse, which was locked when not occupied

by an EMCON 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 transfer€d from EMCON to an ARCO-approved laboratory by courier or taken

directly to the laboratory by the environmental sampler. Sample shipments from EMCON to
laboratories 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 to document . Chain-of-custody record sheets for

sampling aitiuiti"s in the field documenting possession and transfer of
samPles

. l,abels to identify individual samples
' I-aboratory analysis request sheets for

documenting analyses to be performed

wc\s:\ARCO\2162\QTRLY\2 I 62Q498.DOOuh:1 A-4 Pti444r



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 Iield analyses (temperature, pH,

specific conductance)

General comments

by the sampler and reviewed by the sampling

' Project number

' Client's name

. l,ocation

. Name of sampler

. Date and time

. Well accessibility and integrity

. Pertinent well data (e.g., casing diameter,
depth to water, well dePth)

The water sample field data sheet was signed
coordinator.

tabels

Sample labels contained the following information:

. Project number

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

. Sample depth

Sampler's initials

Date and time of collection

Type of preservation used (if anY)

Sampling and Analysls Chain-of-Custody Record

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 ,rqu"ir, dut" of sampliig, and the name of the sampler' The record sheet was signed'

timed, and aateA Uy the sampler wien transferring the samples. The number of custodians in the

chain of possession was minimized. A copy of the ARCO chain-of-custody record was retumed

to EMCON with the analytical results.

wcS:\ARCO\2162\QTRLYVl62Q498.DOO,uh:l A-5 Pdut&lc



Groundwater Sampllng and Analysls Request Form

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

the environmental iampler the requirements of the monitoring event. At a minimum, the

groundwater sampling and analysis request form included the follcwing information:

. Date scheduled

. Site-specificinstructions

. Specific analytical parameters

wC\S :\ARCO\2162\QTRLYU I 62Qa98.DOO,uh:1

. Well number

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

A-6 ?idnalz



MONITORING WELL PURGING PROTOCOL

owr

MEASURE AND DOCUMENT
FLOATTNC PRODUCT THICKNESS.

NOT SAMPLE WELL FOR
VED CONSTITUENTS.

MEASURE AND RECPRD DEPTH To WATER AND
WELL TOTAL DEPTH

CHECK FOR FLOATING PRODUCT

CelCUt-rrte PUnGE VOLUME BY
USTNG T}IE FOLLOWINC EQUATION:

P=r r : t r x7 .48x3
where:
P = calculated purge volume (gallons)

:t = 3.14
r = radius of well casing in feet
h = heieht of water column in feet

evacuarE wnrER FROM WELL EQUAL TO
THE CAI-CUTATED PURCE VOLUME WHILE

MONITORING GROUNDWATER
STABILIZANON INDICATOR PARAMETERS

OH, CONDUCTIVIfi, TEMPERATURE) AT

INTERVAIJ OF ONE CASINC VOLUME.

WELL EVACUATED TO PRACTIC.AL LIMITS
OF DRYNESS BEFORE REMOVING
CATCUI-ATED PURGE VOLUME

STABILIZATION INDIAqTOR PARAMETER
MEASUREMENTS MEE'T THE FOLLOWING
CRITERIA:

pH = r 0.1 pH units
C O N D .  = 1 1 0 7 o
T E M P .  = r 1 . 0 " F

WELL RECHARCES TO A LEVEL
UFFICIENT FOR SAMPLE

COLLECTION WITHIN 24 HOURS

OF EVACUAT1ON TO DRYNESS.

RELD TEST RRST
RECTIARGE WATER FOR

TOR PARAMETERS,
PROCEED TO WELL

EVACUATE ADDITIONAL
VOLUME OF WATER,

ARAMETERS FOR STABILITY.

PROCEED TO
SAMPLING.

MONITORING WELL PUBGTHG PBOTOCOLEMCON
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WATE AMPLE FIELD DATA SFEE'T R.Y, lrt0

owr
PROEgttr(,:
nRo€D $t':

S.AITPLED EY:

TAIIFTID:
CLtEHtr|AllE r

LOclllor{:

Laactlstt _

4.t

TYPE; Gro(ndvatx _ Surfrce Watr _
CASING oL{METER (lnd!r): 2 l

Oftr

t O0ta.

WELL INTEGRTTY: LOCK
REIT{ARKS:

pH. E.C., Telrl9. M6rar Caftflti:noalr; iLo. S€.rt Xa.:
€.c. rc6_J__ ,n t / pH to *ta
ftrlEantu.t 'F

SIGMTURE; REVIE\4GO BY: PAGE

CASING ELEVAITON (t6orAtSL) :
O€PTH OF U/ELL (te.r) :

oEPTH OF WAIER (t€.r) :

voruM€ lN cAstNG (!d.l :
CALCULATEo PURGE (9.t.) :
ACTUAL PURGE vClL (!c.) :

OATE PURGED :
DATE SAJTIPLED :

ENO PURGE i
SATTPUNG NME:

TIM€

(2100 HRI

VOLUME

od.)

pH

(rxit3l

E.C. TEMPEMTURE TUREIOTTY TIME
(2€0 |rR)(I.ihoscrio23.cl (rF) (vit/.l aTt4

OTHER:

@Mifir'd6 TlIICt6-
FIELD OC &lMPtES COt I€CTEO AT fitS vrELL ( t... F&t, X$Jp.i) :

PURGII.IG €OUIPMEHT

_f Bbdd.. Ant9 _Bd3 firttqr)

_C.ntnt'rgd 
pung 

_8e|.r (FvC)

_Sq!o..rtt 
pr.|? 

_Brbr (SU;ntcsr Stql)

_Wal V$s|nttr 
_O.dk ht

Cli.f;

. SA'IPTINGEOUIPIIE}IT

_f B.dd.. Psrf _ Brfr firi.nl

_Borrb S..rpf _8rL( (St|htr.t Stcd)

_ oiot .
_Ssbfirf|$l Plrrp

Wb| rrl1r.r€B D.dsbd

Oih-

OF

EMCON WATER SAMPLE FIELO DATA SHEET
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EMCON. SACRAMENTO
GROUNDWATER SAMPLING AND ANALYSTS RT4UEST FORM

PROJECT NAME :

SCHEDULED DATE :
Projecl

Authorization:
EMCON Project No.:

OWT Project No.:
Task Code:

Originals To:

Well l-ock
Number (s)

[] cuecr nox ro AUTIlozuzE DATA ENrRY Sile Conlact:
Name Phone f

SAT'PLING AND ANALYSIS REOUEST FORMEMCON



October 23, 1998

tDtt^
^ta{ Lolumbro

^1f(.SAnolyticol
|ffiF5ervices"'

4r I Et t, plrr'r'er: Aw n.:d Con I D.tt ) |

Service Request No.: 59802704

Glen Vanderveen
PINNACLE
144 A Mayherv Wy.
Walnut Creek. CA 94596

REr 20E05-214.001/TO#22312.001RAT8/2162 SAN LEAIIDRO

Dear Mr. Vanderveen:

The following pages contain anatltical results for sample(s) received by the laboratory on
October 12, 1998. Resutts 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 assigrred the Sewice Request No. listed above. To help
expedite our sen'ice, plcase refer to this number when contacting the laboratory.

Analytical results were produced by procedures co[sistent with Columbia Aoalytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytica.l
Report bebw contirms that pages 2 through 13, fbllowing, have been thoroughly reviewed and
approved firr release in accord with CAS Standard Operating Procedure ADM-DatRev3.

Please teel welcome to contact me should vou have ouestions or further needs.

,ff*"rdn\'/ 4x 7,-
Greg Anderson
Regional QA Coordinator

. 1 1 /  \ / i - . ^ /  a -  , . r  .  q . ^ r ^  a r . ^ . r " 1  a A  O < . < l  1 1 r A  r  T o : - a h ^ r a  / ) ^ A , 4 1 1  l A a a  r  F n v ' 1 n 4 1 2 1 7  C . ' l i A



^'2LA
ASTI'
BOO
BTEX
CAM
CARS
CAS Numb"r
cFc
CFU
coD
bEC
DEA
DHS
oLcs
DMS
DO€
DOH
EPA
ELAP
GC
GC'MS
lc
tcB
tcP
tcv
J

LCS
LUFT
M
tltBA$
MCL

MDL
MP
MRL
MS
MTBE
NA
NAN
NC
NCASI
N D
NIOSH
NTU
ppb

PPM
PQL
OA/QC
RCRA
RPD
stM
S M
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronlms

Anerican Associaiioar for Laboratory AcDrediblbn
Arnerixn Society br T6ting and Mat€{ial8
Bioahemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Ass6sment Metals
California Air Resources Board
Chemical Abstract Service registry Numbor
Chlorofluoaocarbon
Colony-Forming Unit
Chemical oxygen Demand
Department of Environmental Conservation
Department ol Ehvironmental Quality
Departmeht of Heaftfi Services
Duplicate Laboratory Control Sample
Duplicato Mafix Spike
Department of Ecology
Department of Heallh
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
cas Chromatography/Mass Speclromeay
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectromefy
lnitial Calibration Verificatjon sample
Estimated concentration. The value is less than the MRL, but greater than or equal to

the MDL. lf the value is equal to the MRL, tho resutt is actually <MRL before rounding.

Laboratory Contol sample
Leaking Underground Fuel Tank
Modifi€d
M€thylen€ Blue Aolive Substanceo
Maximum Conhminant L€yel. The highe€t p€dmissiblo corc€ntatin of a

substanco allo\,vEd in ddnking water 6 establirh€d by ttle U. S. EPA

Method Detaction Limit
Mo€t Probable Numb€r
Method Reportjng Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Aoolicable
Not Analyzed
Not Calculated
National Council of the paper ihdustry for Air and St'eam lmprovement
Not Detected at or above tha method reportingy'deteotion limit (MRUMDL)

National Institule for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Ouality control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Wate. and Wastewat6r, 1Ath Ed., 1992

Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physicauchemical Methods, SW€46,

3rd Ed , 1986 and as amend€d by Updates,, ,1, JlA, and llB.

Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is l6ss than the PQL hJt greator than or equal

to the MDL. lf the value is equalto the PQL, the resutt is actually <PQL b€fore rounding.

Total Recoverable Petoleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s)

PaSe 2

ACRONLST.DOC 7/'14195



Client;
Project:
Sample Matrix:

Sample Name:
Lab Code:
T€st Notes:

Analyte

TPH as Gasoline

Bgozene

Toluene

Ethylberuene

Xylenes, Tota.l

Mcthyl tett -Butyl Ether

COLUMBIA ANALYTICAL SER\rICES. INC.

Anabtical Report

ARCO Prodtrcts Company

20805-2 14.Wl t-toi?z3 12.00/RAT8, 162 SAN LEANDRo

tsTEX, MTBE and TPH as Gasoline

ServiceR€qu€s* 59802?04
Date Colleet€d: l0/12l98
Date Receivedr 10/12,98

us4- Gpb)
NA

MW-3(10)
s9802704-001

Prep
Method

EPA 5OJO

EPA i0.10

EPA 503O

EPA 5O3O

EPA 5O3O

EPA 5O3O

Analysis
Method

CAJLUFT
8020
8020
8020
8020
8020

Date
Anallzed

10/22/94
t0i22t98
t0D2iga
t0i22/98
t0Du98
t0t2zt98

Result

<500

<5

<5

600

Result
Not€!

C I

c l

c l
c t

Unis:
Basis:

MRL

0.5

0.5
0.5
3

Dilution Date
Factor Exlracted

l0
l 0
l0
l0
l0
l0

NA
NA
NA

NA
NA

c l 'l'he 
MRL *as eleraled due to high aoall'te concentration requirfurg sample dilution.

Page 3



Client:
Projeca:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Anrl!'te

TPH rs Gasoline

Benzene

Toluene

Ethylbenzene

Xylenes, Toral

Methyl lelt-Butyl Ether

COLLANBIA ANALYTICAL SERVICES. INC.

Analltical Repod

ARCO Products Company
20a05-2t4.001 t-f oh223 l2.00iRAT8i2 162 SAN LEANDRO

BTEX- MTBE and TPH as Gasoline

ScrviceRequ$t: s9802704
Drte Coll€ct€d: l0/12l9t
Date Received: l0/12,4E

Units: ue,/L (ppb)
Basis: NA

MW4( r0)
s9802701-002

Prep

Method

EPA 5O]O

EPA 5O]O

EPA JO3O

EPA 50_t0

EPA J03O

EPA 5O3O

Anall'sis
Method

CA/LUI-I
8020
8020
8020
8020
8020

Date
Anallzed

l0/18198
t 0./ 18,,98
10/ l8/98
10,'18/98
10/18,/98
10/18,48

Result
Notes

Dilution Date
Factor Extrscted ResultMRL

50
0.5
0.5

0 ,5
3

I

I

I

I

I

I

ND
ND
ND
ND
ND
4

NA
NA
NA
NA
NA
NA

Page 4



Cllent:
Prcject:
Sample Matrir:

Sample Name;
I.ab Code:
TeslNot€s:

Analyi"

TPH as Gasoline

Berzene

Toluene

Ethylbeozene

Xyleaes, Total

Mcthy' ,ert-Butyl Ethcr

COLI.IMBIA ANALYTICAL SERVICIS, INC.

lytrcsl Rsport

ARCO Products Compasy
20805-2 14.00 | nO4223 12.001RAT82162 SAN LEANDRO

tsTEX, M|BE and TPH as Gasoline

S€rviceR€qqelt; 59802704
Date Collected: l0/12l9t
Dste Receivcdr l0/12198

Unilsr ug,{- (ppb)

Basis: NA
Mw- l (10)
s9802704-001

Prep
Method

EPA 5O3O
EPA 50.30
EPA 5O3O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Analysis
Method

cA,/LUFI
8020
8020
E020
8020
8020

Date
Anebted

l02?t98
t0/22/94
t0/22t98
r0/2?J98
t0l2 9a
rcn2t98

Result
Result
Noter

Dilution Drte
Factor ErlractedMRL

50
0.5
0.5
0 .5
0 ,5
3

I

I

I

I

I

I

ND
ND
ND
ND
ND
o

NA
NA
NA
NA
NA
NA

Page 5



Client:
Project:
Sample Matrix:

Sample Name:
l,ab Code:
Test Notes:

Ana\te

TPH as Gasolinc

Binzen€

Toluene

Erhylbenzene

Xyleoes, Total

Methyl r/t-Buryl Ether

COLUMBIA ANALYTICAL SERVICES. INC.

{nalftical Repott

ARCO Products Company
20805-2 r 4.00llTo#223 l2.00/RA.T8/2162 SAN LEANDRO

BTEX, MTBE and TPH as Gasoline

Mw-?(10)
s9802?04-004

ServlceRequelt s9802?04
DsteCollected: l0/12l98
Drte Received: l0/1r98

Units; ug,4- (ppb)

Basis: NA

Prep
Method

EPA 5O3O

EPA 5O3O

EPA JO]O

EPA 5O3O

EPA 5O3O

EPA 5O3O

Anall'sis
Mcthod

CA,/LI]FI
8020
8020
8020
8020
8020

Result
Notes

Dilufion Date
Factor Ertrtct€d

Date
AnelJzed Result

t0/22J98 I t0
tot21t98 ND
t0iTl98 ND
t0/22/98 1.5
t0/2u9a ND
t0n2.D8 ND

I{RL

50
U , J

0.5
U )

0-5

I

I

I

I

I
I

NA
NA
NA
NA
NA
NA

Page 6



Client:
ProJeca:
Sample Matrir:

Sample Name:
l,ab Code:
Test Notes:

Ana$e

TPH ss Oasoline

Benzone

Toluene

Ethylberlzene

Xylenes, Total

Methyl telr-BuEl Ether

COLUMBIA ANALYTICAL SERVICES. INC.

Anatytlcal Report

ARCO Products Compsny

?0805-? 11.00 I,rTo#?2312.00/RAT8/2 r62 SAN LEANDRO
Watet

BTEX, MTBE and TPH as Gasoline

Servlce Req[ert: 59802704
D.te Coll€cied: NA
Date Received: NA

Units: ue/'I- (ppb)
Basis: NA

Method Bl k

s98 l0 l? -wB  I

Prep
Method

IPA i0-]0
EPA 50.10
EPA 50-10
EPA 5O]O
EPA 5OJO
EPA 5O]O

Arulysis
Method

CAJLUFT
8C20
8020
8020
8020
8020

MRL

50
0.5

0.5
0 .5
3

Date
Artalyed

l0/17/98
10i l?,'98
l0it7tgs
t\it7/9t
tD/ t't/9t
t0^7a8

Result
Result
Notes

Dilution Drte
Factor Erlracted

ND
ND
ND
ND
ND
ND

NA
NA
NA
NA
NA
NA

Page 7



Client:
Projocl:
Sample Matrix:

Sample Name:
Lab Co<le:
Test Notes:

Anr$te

TPH as Gasoline

Benzcnc

Tolueoe

Ethylbenzene

Xylen$, Total

Methyl rdt.Butyl Elher

COLUMBIA ANALYTICAL SERVICES. INC.

Anall'tical Report

ARCO Products Compsn\

20805-21{ 00 I /TO#223 l2.00/RAT8/2 t 62 SAN LEANDRO

B'IEX. MTBE and T?H as Gasoline

S€rvice Requeda: 59802704
Date Collected: NA
Date Received: NA

Unib: ugll- (ppb)
Basis: NA

Method BlBnk

s9810? l-wB2

Prep
Mclhoil

EPA 5O3O
EPA 50]O

EPA 5O3O

EPA 503O

EPA 5O3O
EPA 5O3O

Analysis
Medrod

C'LUFT
8020
8020
8020
8020
8020

D&te
Analyzed

l0/21/98
10/21/98
l0/2tl98
l0nv98
r0/2v94
t0Dt/98

Result
Result
Noter

Dilution Det€
Factor ErtractedMRL

50
0.5
0.5
0 .5
0 .5
3

NA
NA
NA
NA
NA
NA

ND
ND
ND
ND
ND
ND

1S:rm059:p

Page 8



Client:
Project:
Sanplo Matrix:

Sample Name:
Lab Code:
Test Notes:

Analfe

TPH as Gasoline

Benzene

Toluene

Erhylbenzeno

Xy,lenes, Total

Methyl ter-Butyl Ethcr

COLUMBIA ANALYTICAL SERVICES. INC.

Ana$trcal Repod

ARCO Producrs Company

2080s-2 14.00 t,,To#223 l2.oo/RATbi2 l62 SAN LEANDRO

BTEX, MTBE and TPH as Gasoline

SeralceRequell; 39802704
D&te Collected: NA
Dste Received: NA

Units: ugI- (ppb)
Basis: NA

Method Blank

s98 t022-\4R2

Prep
Method

EPA 5O3O
EPA 503O
EPA J03O
EPA 5O3O
EPA 5O3O
EPA 5O3O

Anal] sis
Method

CA",LUFT
8020
8020
8020
8020
8020

Reiult
Result
Notes

Dilution Date Dale
Factor Extracted Ana\zed

50
0. i
0 .5
0 .5
0,5
3

I N A
I N A
I N A
I N A
I N A
I N A

l0/2?l9a
10/22/98
l0/22194
t0i22/98
rcna98
nn2D8

ND
ND
ND
ND
ND
ND

Page 9



Client:
Project:
Sample Malrix:

COLUMBL{ ANALYTICAL SERVICES. INC,

QAiQC Report

ARCO Producls Company

20805-214.0{r I/TO#22112.00,RA'1 8/2 162 SAN LEANDRO
Watc'r

Sunogate Recovery Sumrnary
BTEX. MTBE and TPH as Grsoline

Service Request:
Date Collected:
Date Received:

Dat€ Efiracted:
Date Anallzed:

s9802704
NA
NA
NA
NA

Prep Method: EPA ,i030
Analysis Method: 8020 Cr\4-LIFT

Sample Name

Mw-3(10)
MW4(10)
MW-r(10)
turw-z( r 0)
MW-2( r 0)
Mw-2(r0)
Method Bla*
Method Bla*
Method Blalt

Lab Code

s9802?04-001
s9802?04-002
s9802?04-003
s9802704-00,1
s9802704-00.tMS
s9802704-004DMS
s98l0l7-wB1
s98t02l-wB2
s981022-WB?

Units: PERCENT
Basis: NA

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

90
89
84
93
86

93
87

'on

92

69-1',l6

Test
Notes

P e r c e n t
4-Bromofluoroberueoe

105
91

107
105
l l 5

I  l 2
84

105
t08

CAS Acceptance Limits: 6 9 - 1 1 6

Page I I



COLUMBIA ANALYTICAL SER!'ICES. INC.

QA/QC Repod

ARCO Products Company
20805-2 t4.001/To#223 12.00/RAT8/2162 SAN LEANDRO
Water

Clicnt:

Project:
Sample Matrir:

Sample Name:

Iab Code:

Test Notes:

Anallte

Benzene
Toluelre
Ethylbenze[e

SerYice Reqlest:

Date Collected:

Date Received:

Date Extracted:
Date Ahallzed:

s9802704
NA

NA
NA
l0Dzt98

Matri\ Spike/Duplicate Matrix Spike Summary
BTE

s9802704-0o4DMS
Units: ugl1- (ppb)

Basis: NA
MW-2(10)
s9802?04-004MS,

Prep
Method

EPA 5O3O
EPA 50]()
EPA 5O3O

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

Spike I*vet Sample Spike Result Acceplance Percent

MS DMS Result MS DIvtS MS DMS Limits Difference
Analysi!
Method N1RL

80?0 0.5

8020 0.5
8020 0.i

25 25 ND
25 25 ND
75 25 1.5

26 100 104 75-135

26 100 104 73-136
28 t02 106 69-t42

z j

1 )

4

4
4

DMS/0:059r0

Page 12



Cllenti

Project:

Sample Name:

Lab Code:

Tcst Notes:

ICV Source:

Anallte

'IPH as casoline
Beozme
Toluede
Elhytbenzerle
Xylenes, Tolal
Methyl rel-Butyl Eth€r

COLUMBIA ANALYTICAI- SERVICES, INC,

QA,/QC Repor{

ARCO hoducts Comp.ny

20t0J-? I ,1.001rTO#22312.00rR4T8i2 162 SAN LEANDRO

Inirial Calibration Verificstion (ICU Summ8ry
BTEX, MTBE and TPH as Casolioe

tcv
ICVt

cAs
Perceot Recovery

Acceptatrce
Limib

90-110
85-115
85- l  l5
85- l  l s
85- l  l5
85-',I15

S€rvlcc Requ6t S9t02?04
Dsae ABd!,aed: l0nu98

Units: ug/L (!pb)
Basis: NA

Percent
Recovery

104
t12
| 2
t08
lt2
104

Pr"p

Method

EPA 5O3O
EPA 5O3O
tPA 5030
[,PA 503{J
LPA 503{J
EPA 5O3O

Analysis

Method

C.d/LUF-T

11020
8020
8020
8020
8020

True
Value

250
25
25
25
75
25

Result

260
2A
28
21
84

26

Result
Noles

Pagc 13
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a t l

@
OWT

PURGEO BY

SAMPLED BY

TypE Grouodwater L-./ Sirrtace Waler

CASING DIAMETER (rnches) 2

ffiDDATASHEET
R e v  I / 9 -

pRoJEcT No 21772 :?q  3  2 " "

LOCATION

Leachate _
q r . /  45

CASINGELEVATION(fEEVMSL) NT'-.-' VOLUME IN CASING (g3 I ' )

CALCULATEO PURG€ (gAI')
OEPTH OF WELL ( f  ECO /G 'O

AcruAL PURGE vot 1gat1 f/P
DEPTH OF WATER (fEEI) X'bC'

END PURGE : N/--
SAMPLING T1ME .  /< /o

TEMPERATURE COLOR

CF) (rsuarl

/ i t  "

o*r^fu ooo* Nod'

FTELO OC ST.MoLES aa,-'-ECTET'^' Tills WELL ( ae FB-t XDUP''i) t 'f!f

PURGTNG EOUIPMENT
SAMPLING EOUIPMENT

2" Bladde. PumP

Pump

Sublners6le

OATE PURGED :

DATE SAMPLED :

TIME VOLUME

(2400 HR) (gar )

E . C

(!mhovctn@25'c)

Grrrr4

nlz- ,''hL-..1--

(co8Al-T Glm) (NlU 0'200)

2" Btadder Pump
lunrrr.*n,

Barler (Tetlon)

Barler (PVC)

Barlcr (Stalnless Steel)

Dedrcalcd

8o.nb Sarrpler __ 
Barler lstarnless Steell

Subme6rble Pump

Well Wra.dr" -- 
0edrcale6

^*rry
Othcr

LACK: fvt t't
fiELLINIEGR:IY:C f>

REMARKS:

pH. E C , Temp i,teter Calb.atrod D'te/

s a  i n n n  t  g H 7

Temperatue'F

SIGNATURE

Meter Senat No

pH .l

?.t.

t-- 
^:,::,*1,,fu-,oo, f o'4



WAT-ER SAMPLErNUO ONTA SHEET

PRoJEcT  *o  ,4 t11 tZ=}
SAi,'tPLE lD

CLlENT NAME

LOCATION

Leachale

P U R G E O  B Y

SAN4PtED BY

Rev  1 /9 :

@
OWT
TYPE Gto\rndwalet l/'/

CASING DIAMETER (tNChES) 2

Surface Wate.

3 4 \---.-  45'- Oiher

CASING ELEVATION (fEEI,/MSL) /f N--

OEPTH OF VVELL (fEEt)

DEPTH OF WATER @EN 7, A <

VOLUN,IE lN CASING (gal )

CALCULATEO PURGE (9AI )

AcruAL PURGE vot teat.l / 6 , E-

DATE PURGED

DATE SAMPLEO d 1 X

TIME VOLUME PH

(2400 HR) {9.1 ) (unlr)

Iz iL z7 5 - ,7,'i)l_l_ //9 +4+
t t7? 4" ,1 

t ( ,>

orrr^, D,c, l'D ,'tLr 1- ooo^[!r'<z

FTELD oc sr.Mpr-qs f f '-l-EcTsD.^' THls WELL ( ie FB-l' XDUP-I) :

PURGING EOUIPMENT

2" Eladd€r Purnp

!-,,, Cent fugal Pump

Subrners|bl€ PumP

t) *r*o. /r>z
SAMPLING T|ME /  7r ' t

/1,/f.-
{NTu 0.ioo,

SAMPLING EOUIPMENT-

2' Bladder PumP -:{etu {erb^)

Bo.nb Sampler - Eerler (St''nless Steel)

TUREIDITY

(vrsual l
n(+"

ry

a/2-
tcoBALT elo0)

garler (Tetlon)

garler iPVC)

Earler lStamtess Steel)

Oedrcated

Drpper -- 
Sub'n€rgble PumP '

Wetl WEardr" - 
Oedrceted

/ a  ^ ? /  -
.  r )  . , 1 < ?  i ,  ) \ J

/ _othe.

Meter Serial No F." -
9H E C , Temo Meter Cal,Oraton Date Z

E. !  rvrn t  oH7

Trrne
pH 10 p H 4

'[emp€fature'F

SIGNATURE/,/,
K:,,, n& ,oce Z o,4
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@
OWT
TYPE Gto\tndwalet -"/

CASING DIAMETER (tnches) 2

PqorE r - *o 7JZJ22 l!--t'u)
puccEo BY {n /L '5 5

SAMPLED 8v /1 /z<>i/ '

Surlace Wale.

3

SAMPLE lo  / k [ \ / ' ] ( / c  )

cLTENT NAME AlzcP .  A/G^

LOCATION l'-,J L''-" lto rco
Olhe r

6

Leachale

4 v _  4 5

CASTNG EIEVATION (reeVMSL) 3 t^j 4-

OEPTH OF WELL IfEEI)

OEPrH OF WATER (feel)

VOLUME IN CASING (SAI  )

]ATCULATEO PURGE (gAI  )

ACTUAL PURGE VOL (9AI')

TIME

(2100 HR)

\ laq---:-;7-
i ? r '  2

-"----

DATE PURGED /  U '  /  ) -

DATE SAMPLEO iA .12 1A SAMPLING TIME I  A3O

VOLUME PH E C TEMpERATURE COLOR TURBTOTTY

ENo PURGE I bS s

(vrqltl) (vrs'ral)

c/'Y -LJ>-

fttu
{9ar )

-a--z-
1 , '
l " t r-{E::-

(prhhos/cm@25'c)

tac
t i t l
1l*

D, o 0',0 .n f 1. ooon F[0nle /rz- /,/f2-

FIELD OC Sr.Mpr-ES "\ ' 
'  €'-cgt^' THIS WELL ( i e FE'1', XOUP-1) :

PURGING EOUIPMENT

2' Bladde. Purnp Barler {Teion)

Ba,rer (PVC)

Earler (Starnl€ss Sle€l)

OedKated

L.,,- Centnfrrgal Pump

Subrn€.s6le PumP

(coBALr 0-10o) (Nru 0-2001

SAMPLING EQUTPM€NT

2- Blad{,er Plrmp L--66rbr (Tetlcn)

Earler (Starnless Sleel)

_Sulltnersble 
PumP

Dedicated

Bomb Sarnpler

D'pper

^ -  ^  ,  /
Yla > a- )">l\fiLt

Well WEardr'

Other

LocK AzL.,_

eH E c remp ueter cat'orzrtonDare /9!1/!!. t'nn /J ft)

Ectooo/or l  ,  l f  Pe ^ s t 1 ! l t  t  1 , t . t  p H 1 0

Temperalure'F

SIGNATURE

Merer sef,af No { 7 -

p H 4
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@
OWT

PROJE C I  NO sAMPLE rD fnt^ 
- {( /=o )

cLlENr NAME',n P cc'--aL-Q L -or re--Fn sY r, lQ-

sAMPLEo e\ / f l  P-.5t LOCAI ION

LeachaleIYPE Groundwater P

CASING OIAMETER {rnches) 2

Sudace Waler

3 .  , . /  a<  6  O lhe r

CASING EtEVATION { feevMSL)

OEPTH OF WELL (fEEI)

VOLUME IN CASING (gAI )

CALCUTATED PURGE (gAI )

DEPrH OF WAIER (feet) q . /; ACTUAL PURGE VOL (gAI ) NI-

NP.oATE PURGEo r

DATE SAMPLED

TIME VOLUME

(2{0o HRI (0.1)

-=::-

ENO PURGE

SAMPLING TIME

E,C TEMPERATURE

(!mho9cm@25'c) fF)

7).r
-7r;

pH

{unrtsl

COLOR

luiuer)

TUREIDITY

{vrsualJ

t  ] o c
4;t 4-

O ' lLo '  57 C-!.,-

OTHER: /\hu- N/-
{coBALT Gl0o) (NTU 0'2OO)

FfELD OC Sr.irplqs ^,'r '  , E.rt^^' THIS WELL ( ie. FB-t. XDUP'I) hh4'-

PURGTNG EOUIPMENT
SAMPLING EQUIPMENJ

' , . .
2" Bladd€r PumP v Banet llefan)

Eomb Sampler __ Barler lstahless Steel)

Orpger - Submersble PumP

Well WE.rd" - Dedrcaled

Batler (Teilon)

Ba' ler (PVC)

Barler (Stalnless Steel)

Oedrctled
Otrer D, 5r1r':,\n-i Q--

2" Eladd€I PumP

€nlfltu9al Pump



l ) -  |

EMCON Associates - Field Services

1921 Ringwood Avenue
San Jose, California

Historical Moniloring Well Data

1998 ARCO 2162
21775-293.003

Well  lD Ouarter Date
Purge

Volume
(gallons)

Did
well
dry

Wel l
Contained
Product

Gallons
First 56.00

Second 51.50
Third 32.50

Fourth 30.50

First
Second
Third
Fourth

03/25198
o5114198
07 /31t98
10t12t98

7.00
17.00
0_00
0.00

NO
NO

GRAB
GRAB

NO
NO
NO
NO

MW-2 First
Second
Third
Fourth

03/25/98
05/14/98
07t31t98
10112198

20.00
19.00
17.50
16.50

NO
NO
NO
NO

NO
NO
NO
NO

MW-3 First
Second
Third
Foudh

03/25/98
05/14/98
07t31/98
10t1u98

8.00
15.50
15.00
14.00

NO
NO
NO
NO

NO
NO
NO
NO

MW.4 First
Second
Third
Fourth

03/25/98
05/14/98
07 t31t98
1U1?,98

21 ,00
0.00
0.00
0.00

NO
GRAB
GRAB
GRAB

NO
NO
NO
NO

First
Second
Third
Fourth
First
Second
Third
Fou rth
First
Second
I  n t ro
Fou rth
First
Second
Third
Fou rth
First
Second
Third
Fourth
First
Second
Third
Fourlh

Steam water (gal)
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