
a division of @EMCON

December 30, 1998
Project 20805-214.001

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

Re: Quarterly Groundwater Monitoring Report, Third euarter 199g, for ARCo Service station
No. 2162, located at 15135 Hesperian Boulevard, San Leandro, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached
report which presents the results of the thirtl 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
County Health Care Services Agency requirements regarding underground tank investigations.

LIMITATIONS

No monitoring event is thorough enough to describe al.l geologic and hydrogeologic conditions
of interest at a given site. If conditions have not been identified during the monitoring event,
results should not be constru€d 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 evenr.

Please call if you have questions.

Sincerely,

Pinnacle
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Attachment: Quarterly Groundwater Monitoring Re port, Third euarter 199g

cc: Mr. John Jang, Regional Water euality Control Board _ S.F. Bay Region
Mr. Mike Bakaldin, city of San Leandro Fire Department, Hazardous Materials Division
It&* 5*ott Seery, Alameda County Health Care Services Agency

Gl|fi VanderV ay. , R.C.

(510) 977-9020 (510) s77-9030 Fax



December 30, 1998

ARCO OUARTERLY GROUNDWATERMONITORING REPORT
Facility No.: 2162 Address:

ARCO Environmental Engineer:
Consulting Co./Contact person:

Consultant project I\o. :
Primary Agency/Regutatory lD No.:

Pinnacle Environmental Solutions/Glen Vanderveen
20805-21 4 .OO1

WORK PERFORMED THIS OUARTER CTHTRD - 199S):
1 Prepared and submitted quarterry groundwater monitoring report for second quarter 1g9g.2. Performed quarterly groundwater monitoring and 

""rprin"g 
ror. .,iro quarter 1998.

WORK PROPOSED FOR NEXT QUARTER (FOURTH - 199S):'1. Prepare and submit quarterly groundwater monitoring report tor third quarter 199g.2. Pefio(m quarterly groundwater monitoring ano samfing io', tou.tn qu"rt"l. lsse.

OUARTERLY MONTTORING:

Curent phase of proiect:
Frequency of Groundwater Sampling:

Frequency of Groundwater Monitorino:
ls Free product (Fp) present On-SitJ:

Al"r"du County H"utth C.r" S".ui"J"...'---.."....----.....----.---.---.----

FP Recovered this euarter: En"
Cumulative Fp Recovered to Date:

Bulk Soil Removed This euarter:
Bulk Soil Removed to Date:

Current Remediation Techniques:
Approximate Depth to Groundwater:

Groundwater Flow Direction and Gradient
(Average): O.O1 toward Southwest

DISCUSSION:

. please refer to the Fourth euarter j996
groundwater elevation and analytical data.

ATTACHMENTS:

Groundwater Monitoring Report for historical

None
Natural Attenuation
7.9 teet

: I1?9 : 
Groundwater Etevation and Anatyticat Dara

: i,",:fi. ffiffi#:ftfl:xHff,3J#il??,*i,
: il31iql" l - samptins and Anatysis p,";;;;;;'
: ff|iloj| 3 I F,!flt;:,*19:3 h"po,t"-u-nJ di"in-or-cusrody Documentation

15135 Hesperian Boulevard, San Leandro, California
Paul Supple

wcls:\ARCOE162\QTRL\n 2162Q393.DOc\cv: I
?k'ude
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Table 1
Groundwater Elevation and Analytical Data
Total Purgeable Petroleum Hydrocarbons

(IPPH as Gasoline, BTEX Compounds, and MIBE)

ARCO Service Station 2162
15135 Hesperian Boulevard at Ruth Court

San Leandro, California

Elevatjon Gasoline Benzene Toluene benzene Xvlenes

l t\l-1 02/26196 3t-lg
05/23196
o8121196
11/2o/e6
o4lo1E7
0611ol97
os/17 t97
12112197
03125198
05/14p4
07t31/58

M\ l -2 02126/96 30.38
05/23/96
08/21t
11t20/96
o4lol/97
06110197
osl17ls7
'12112157

03J25t98
05/t4198
07 /31lSA

l N-3 02/26196 30.30
ost23ls6
oal21J96
't1l2olsa

o4lo1l97
06/1O/97
09/171e7
09t1? ts7
12112197
03125198
05114/SA
07131/58

MW-4 02126/96 30,39
o5/23196
oe/211s6
1l l2ol
04/01/e7
06i10/97
09117197
12112J97
03125/58
05114/98
07 E1/58

6.41 23.97
6,80 23.58
7_80 22.5A
7.73 2..65
7.A3 22.55
7.52 22.a6
8.24 22.14
7,10 23.2A
6.27 24.11
6,54 23.A4
7.14 23.24

6.72 23.58
7.1A 23.12
8 . t 7  22 . t 3
8.03 U.27
8,09 22.21
7.97 2233
8.54 21.76

7.50 22.aO
6.60 23.70
7.r3 23.17
7.58 2..72

<u,9 <u.5
<50 <o.5 <0.5
2to <0.5 <0.5
91 <0.5 <0,5

<u.c <u.5
94 <).5 <0.5

<50 <0.5 <o.5
<200 4.o <2.o
<200 <2 <2
<50 <o.5 <0,5
<50 <o-5 <0.5

770 <O.5 <0.5
590 0.50 <{.5
170 <0,5 <O.5
88 <O.5 <O.5
oo <tr.c <u,5

<50 <o.5 <0,5
<cu <J.o <u,5

. <50 <o.5 <0.5
<50 <o.5 <0.5
210 <).5 .O.5
230 <0.5 <O.5

120 5.0 <0.5
140 t2 <0.5
<50 1.1 <0,5
55 <O.5 <O.5

<r.c <v.b
<50 <).5 <O.5

<5,000 <50 <50

560 <5.0 <5,o
<500 <5 <5
750 <5 <5

<500 <5 <5

110  9 .9  <O.5
69 8.0 <O.5

<50 6-a <o.5
95 10 0.59
73 5.7 <0,5

<50 <o.5 <0.5
<50 3.2 <0.5
<50 2,9 <0.5
58 2.A <0.5

<50 <).5 <0.5
<50 <).5 <0.5

<0.5 <0,5

<0.5 <0,5

4.O <2.O

<0.5 <o.5

45 2a
35 18
2t 6.3

3.6 0.56

d.5 <0.5
<o.5 <0,5
0,7 0.5
3.3 <0.5
3.9 <0.5

<0,5 <0.5

<0.5 <0,5

. . ^ . .

<5 <5

<5 <5

<0,5 <0.5

<0.5 <0.5
<0.5 0.52
<0.5 <0.5
<o.5 <o.5

<o.5 <0.5

7 .14
7.70

8.62
8,70
8.,15
9.20
8.00
7.00
7.46
8 .10

24,O5
23.45
22.44
22.57
22.49

21.99
23.19
24.19
23,73
23.09

N A N A
NA NA

<2.s NA
2.6 NA

<2.5 NA
0.4 NA
'10 1.o

180 2.O
i80  2 .o
< 3  1 . 1 7
<3 2.O

NA NA
NA NA

<2,5 NA
<2,s NA

33 NA
<2.5 NA
<3.0 0.6
<3.0 1.2

55  t . 0
42 1.47

t . ,  ,o

NA NA
NA NA
130 NA
59 NA

180 NA
i,900 NA
1 ,100  2 ,2
800t
370  1 .4
470 1.O
630 1.97

ry 1.0

NA NA
NA NA

<2.5 NA
s.a NA

<2.5 NA
<2.5 NA
8.0 0.2
1 4  1 . 0
<3 3.0
<3 3,24
<3 2.O

NP
NP
NP
NP

NP
NP
NP

NP
NP
NP

NP
NP
NP

NP

NP

4.22
9.28
e ,  t 2
8.45
g-00

8.45
7.52
8.03
8.67

n.a0

21.11

21.94
2t .39
20.63
21.54
22.A7
2236
21.72

NP
NP
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Table 1
Groundwater Elevation and Analytical Data
Total Purgeable Petroleum Hydrocarbons

OPPH as Gasoline, BTEX Compounds, and MIBE)

ARCO Service Station 2162
15135 Hesperian Boulevard at Ruth Court

MIBE = Methyl ten-butyl ether
MSL = Mean sea l6vel
TOC = ToP of casing
ppb = Pans per billion
ppm = Parts p6r million
NA = Not analyzed
* . t tBE contimed by EpA M€aftod €A1o.

< = Less than the laboratory detection timit stated to fte right.

wC\S:\ARCo\2162\QTRL1 2162e398,Xls\cv:r
Table I

San Leandro. California

well Gauged/ Elevation Waler Elevatjon Gasoline B€nz€ne Toluene benzene Xylenes MIBE oxygen Not purged
Number SamDled (eet- MSll afeFt Tocl lraar ^rar \ /hFh\

P{a4448
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FIGURE T
ARCO PRODUCTS COMPANY

SERVICE STATION 2162. 15155 HESPERIAN BLVD.
SAN LEANDRO, CA].IFORNIA

GROUNDWATER ANALYTICAL SUMMARY
THIRD QUARTER 1998
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APPENDIX A

SAMPLING AND ANALYSIS PROCEDURES

The sampling and analysis procedures for water quality monitoring programs are contained in
this appendix. The procedures provided for consistent and reproducible sampling methods,
proper application of analytical methods, and accurate and precise analytical results. Finally,
these 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 Croundwater Monitoring at Solid Waste Disposal Facitities,
Environmental Protection Agency (EPA)-530/SW-611, August 1977

' 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 Methods, EPA SW-846,
3rd edition, November 1986

Methods for Organic Chemical Analysis of Municipal and Industrial Waste Water,
EPA-600/4-82-057, Jlly 1982

Methods for Organic Chemical Analysis of Water and Wastes, EP A-60014-79 -O2O,
revised March 1983

' I-eaking Underground Fuel Tank (LUFI) Field Manual, Califomia State Water
Resources Control Board, revised October 1989

Sample Gollection

Sample collection procedures include equipment cleaning, water level and total well depth
measurements, and well purging and sampling.

21 62Q398.DOC\U h:1 A-1 ?dr dZ.



Equipment Cleaning

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 that were placed in the well or came into contact with

groundwater during field sampling were steam cleaned with deionized water before the next well

was purged or sampled.

Water Level, Floating Hydrocarbon, and Total Well Depth
Measurements

Before purging and sampling occuned, the depth to water, floating hydrocarbon thickness, and
total well depth were 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
immersed in a conductive fluid, such as water. The floating fiydrocarbon 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-current circuit was completed when the sensor contacted the water, which served as an
electrolyle. 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, 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
subtracting the measured depth to water from the surveyed elevation of the top of the well
casing. (Every attempt was made 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 product

survey form.

21 62Q398. DOC\U h:1 A-2 ?a4a/z



WellPurging

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

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

low-flow submersible pump, or Teflon bailer was used to purge standing water 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 dryness 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 after 24 hours, the monitoring well was recorded as dry for the sampling event.

Groundwater purged from the monitoring wells was transported in a 5O0-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, specific conductance, and temperature meter were calibrated each day before field
activities were begun. The calibration was checked once each day to verify meter performance.
Field meter calibrations were recorded on the water samDle field data sheet.

WellSampling

A Teflon bailer was the only equipment acceptable for well sampling. When samples for volatile
organic analysis were being collected, the flow of groundwater from the bailer was regulated to
minimize turbulence and aeration. Glass bottles of at least 40-milliliters volume and filted with
Teflonlined 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 was completely full. A convex Teflon septum was placed over the positive meniscus to
eliminate air. After the bottle was capped, it 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, dissolved concentrations of metals were determined using appropriate field
fittration techniques. The sample was filtered by emptying the contents of the Teflon bailer into a
pressure transfer vessel. A disposable 0.45-micron acrylic copolymer filter 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 the filtrate directed into the appropriate containers. Each filter was
used once and discarded.

21 62Q398-DOC\u h:r A-3 Pduarlz



Sample Preservation 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 containers were labeled immediately prior to sample mllection. 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 refrigerator. 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 transferred 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 followins:

. Water sample field data sheets to document
sampling activities in the field

. tabels to identify individual samples

Chain-of-custody record sheets for
documenting possession and transfer of
samples

. l,aboratory analysis request sheets for
documenting analyses to be performed

2 162Q398.DOC\U h:1 A-4 Pcru64z



Field 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:

. 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.

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

by the sampler and reviewed by the sampling

Labels

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 Analysis 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 request, date of sampling, and the name of the sampler. The record sheet was signed,
timed, and dated by the sampler when 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.

2162Q398.DOC\uhl A-5 Piadadc



Groundwater Sampling and Analysis 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 request 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)

2l62Q398.DOouh:l A-6 ?i4d&14
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MONITORTNG WELL PURGINGPROTOCOL

MEASURE AND DOCUMENT
FLOATING PRODUCT THICKNESS.
DO NOT SAMPLE WELL FOR
DISSOLVED CONSTITUENTS.

STABILIZATION TNDICATOR PARAMETER
MEASUREMENTS MEET THE FOLLOWING
CRITERIA:

pH =:0.1 pH unirs
COND.  =a  l 0%
TEMP.  = r  1 .0 .F

FIGURE

A-1

MEASURE AND RECORD DEPTH TO U/ATER AND
WELL TOTAL DEPTH

CHECK FOR FLOATING PRODUCT

CALCULATE pURCe vOLUMe gy
USINC THE FOLLOWING EQUATION:

P=n r r x7 .4gx3
where:
P = calculated purge volume (gallons)
n  =  3 . 1 4
r = radius of well casing in feet
h = heieht ofwater column in feet

EVACUATE WATER FROM we-r_ equar. roTHE CALCULATED PURGE VOLUME WHILE
MONITORING C ROLINDWATER

STABILIZATION INDICATOR PARAMETERS
(pH, coNDUcTrVrry, TEMPEMTURE) AT

INTERVALS OF ONE CASINC VOLUME.

WELL EVACUATED TO PRACTICAL LIMTT-
OF DRI'NESS BEFORE REMOVINC
CALCULATED PURGE VOLUME

WELL RECHARGES TO A LEVEL
SUFFICIENT FOR SAMPLE
COLLECTION MTHIN 24 HOURS
OF EVACUATION TO DRYNESS.

WELL PURGING
CRITERIA MET;
PROCEED TO
WELL SAMPLING.

CONTINJE pURctNG; eVaCUaE
ADDITIONAL CASING VOLUME
OF WATER MONITORJNG
INDICATOR PARAMETERS FOR
STABILIry.

FIELD TEST FIRSf
RECHARGE WATER FOR
INDTCATOR PARAMETERS,
THEN PROCEED TO WELL
SAMPLINC.

RECORD WELL
AS DRY FOR
PURPOSES OF
SAMPLING.

MONITORING WELL PURGING PROTOCOL@ EMCON
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WATER SAMPLEFIELD DATA SHEET Rev. 5/96

rttt l
\s/ ":?i:::::: SAMPLE ID :

CLIENT NAME ;

LOCATION :

Leachate

PURGED BY :
OWT sAMpLED By:

TYPE: Groundwater

CASING DIAN4ETER (inches):

Surface Water

WELL INTEGRITY:
REMARKS: LOCK:

pH, E.C., Temp.

E.C.  1000

Mete. CalibrationiOate: Time: Meter Seriat No.l
pH7 pH 10 p H 4

Temperature'F

SIGNATURE: REVIEWED BY: OF

CASING ELEVATTON (feeuMSL) :
DEPTH OF WELL (feer) :

OEPTH OF WATER (feet) :

VOLUME lN CASING (sat.) :
CALcULATED PURGE (gat.) j
ACTUAL PURGE VoL_ (gat.) ;

DATE PURGED :
OATE SAN,4PLED :

ENO PURGE :
SAMPLING TIME :

TIME

(2400 HR)

VOLUME

(sal.)

pH

(units)

E.C. TEMPEMTURE
(pmhos/cm@25.c) CF)

TURBIDITY

(visuaUNTU)

TII\4E

(2400 HR)

OTHER: ODOR:

FIELD QC SAMPLES COLLECTED AT TH|S \,VELL ( i.e. FB_1, XDUP-1) ;

PURGING EQUIPMENT

i6TAtT!--10-o-)-CI-fu j-.ro-oi-

SAMPLING EQUIPMENT
2" Bladder Pump

Centrifugat pump

Submersible pump

WellWizardtv

_Bailer Cfeflon) 2" Bladder Pump
gomb Sampter

Dipper

Well Wzardrs

_ Bailer Oeflon)
gailer (PVC)

Bailer (Stainless Steel)

Dedicated

Baile. (Stainless Steet)

Submersible Pump

Dedicated
Other;

Othe.:

WATER SAMPLE FIELD DATA SHEET@ EMCON
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SPECIAL INSTRUCTIONS /  CONS'DERATIONS ,

- CHECK BOX TO AUTHOzuZE DATA ENTRY

EMCON - SACRAMENTO
C R O U N D W A T E R  S A M P L I N C  A N D  A N A L Y S I S  R E Q U E S T  F O R M

PROJECT NAME :

SCHEDULED DATE:

project

Aurhorizalion:
EMCON Projecr No., 

.-

t - t w l  P r n r p a r  L r ^ . -

Task Code:=......-
OriginalsTp:...=....''-

Weli Lock
Number (s)

Site Conractl

Well Casing a"ring 
--- 

D.prh t"
Number or Diameter Length Water

Source (inches) (feer) (feet
ANAYSES REQUESTED

Laborarory and Lab QC Ismrcrioru.

SAMPLING AND ANALYSIS REQUEST FORM
EMCON

FIGURE

A-3



An Eni pl.ryee -OwnF..d Co|t1 pany

Service Request No.: S9E02008August 13, 1998

Glen Vanderveen
PINNACLE
144 A Mayhew Wy.
Walnut Creeh CA,94596

R.E: 20805-214.001/TO#223I2.N|RAT 8/2162 SAN LEANDRO

Dear Mr. Vanderveen:

The following pages contain analytical results for sample(s) received by the laboratory on
July 3 I , I 998 . Results of sample analyses aro followed by Appe,ndix A which contahs
sample custody documentation and quality assurance deliverables requested for this project.
The work requested has been assigned the Service Request No. listed above. To help
expedite our service, please refer to tlis number when contacting the laboratory.

Analytical results were produced by procedures consistent with columbia Analytical services'
(cAS) Quality Assurance Manual (with any dwiations noted). Signature of this cAs A$alytrcal
Report below confirms that pages 2 through 12, following, have been thoroughly reviewed and
approved for release in accard with CAS Standard Operating procedure ADM-DatRev3.

Please feel welcome to contact me should you have questions or further needs_

6N\-
Greg Anderson
Regional QA Coordinator

RECEI
AUG 1 ? 19gg

3334 Vrctor  Cour t  '  Sonro Cloro CA 95054-2316 .  Tc lcohnno (AnB\  Aa\-7-)A^tn -  E^w / . . , .a \  ^1-  ^1EA



GOLUMB|A ANALYTTCAL SERV|CES, trc.
Acrontrms

A2LA Ameriran Association for l_aborebry Accrgditatioo
ASTM Am€rban Socioty for Testing and Materials
BOO Biochemical Oxygen Demand
BTEX Benzene, Toluene, Ethylbenzene, Xylen€s
CAM Califomia A€s€ssm€nt Metals
CARB Califomb Air Resources Board
CAS Number Ch€micalAbst-aot Servica rogistry Number
CFC Chlotroll|.rcrocarbon
CFU Cdony-Forming Unit
COO ClEmicaloxyge.t D€mand
DEC D€parbneitofEnvirmmentalconssrv€tjon
DEO D€porbnont of Enviroflmental euality
DHS DeF€rtn€nt ol Healh SeMc€s
DLCS Duplicat€LeboretoryControlsample
DMS Duplicaie Mabix Spik6
DOE Dgpartnent of Eoology
DOH O€partnent of HeaHtl
EPA U. S. Environm€ntal Protecliofi Ag€ncy
ELAP EnvironmentalLaboratoryAccrcditationprogr.m
cC Ges Chrornatography
GCrMS GesChrofiatography/MssSpectromofy
lC lon Chromatography
ICB Initial Calibretion Blank sample
rcP Induc,tively Coupled Plasma atoftic €.nission speobomeb-y
ICV Infial Calibration Verifioatbn semol€
J Estirnated concanbation, The \ralue b l€ss than th€ MRL, but gre€ttr than or €qual to

trr€ MDL- lf tfl€ value is equal to ihe MRL, th€ r€suh is actually <MRL Hore rounding.
LCS Laboratory Confol Ssmple
LUFT L€akir€ Und€.ground FuelTank
M Modified
MBAS M€thyl€n€ Blqe Actiw Sub6tance€
MCL Madmum ContEminant L€\rel- Th€ h6h6st p€rmissible cmcenhation of a

substance allolr€d in drinking water as €€tablbhed by the U. S. EpA.
MDL Msthod |]€t.c|ion Limit
MPN M6t ProbablB Numbsr

RL Mehod Repoding Limit
MS Mabix SDike
MTBE MehyliBrt-BuU Erher
NA l{c't Applicable
NAN N€t tuElyzed
NC Not Cel.riad
NCASI National Council of the paper industry for Air and Stream lmprowment
ND Not Detecd atorabow th€ ntethod reporting/dgt€ctidl limit (MRUMDL)
NIOSH Nati'rlal Instihjte for OccupatirEl Safety and H@fttl
NTU Neph€tomefic Turbidity Unib
ppb Parb PBr Billion
ppm Parb Por Million
PQL Praqti:al Ouanlitadon Limit
QArQC Quality Assuranca/Quatity Contol
RCRA Resource Conservation and Recovsry Act
RPD Relativ€ Psrc6nt Difference
SIM S€bctod lon Moniloring
SM Standard Methods fo. th€ E)€minatbn of Water and Wastewate.. I 8At Ed_ . 1 992
STLC Solubility Thr6hold Limit ConcsnFalixl
SW Test Methods for EvatuatirE Sotid Waste, physbauchemical Met|ods, SW€46,

3rd Ed., 1986 and as amended by Updato€ t, , llA. end llB.
TCLP ToxicitycharactsristicLeachingprocedure
TOS Total Dissoh6d Solids
TPH Total Petrd€um Hydrocarbons
tr Trac€ l€vel. The concantetion of an anatyb that is l6ss than lhe PQL bnt gr€ater than or equal

to the MOL. lf lhe value is €qual b the peL, the r6ult is aqhrally <peL b€tore rounding.
TRPH TotalRecoverabl€PetroleumHydrocarbons
TSS Tcblsusponded Solkls
TTLC TotalThrssholdLimitconc€nAaton
VOA Volalile Organic Analyte(s) ACRONLST.DOC 7/14t95

Pare 2



Client:
ProJert:
Sample Matrir:

Sample Name:
Lab Code:
Test Notes:

Arslyt€

TPH as GesolirE

Benzcn€

Toluene

Ethylbeuene

Xylenes, Total

Methyl rerr-Butyl Ethet

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

ARCO Products Company
20805-2t4.OOl n(N223 12,00/MT 8/2162 SAN LEANDRO
Water

BTEX, MTBE and TPH as Gasoline

MW-3(15)
s9802008-00 I

SeraiceRequ$t 59802008
D&ae Colleca€d: ?/31/98
Date Receivedr ?A l/98

Units: ug/L (ppb)
Basis; NA

Prcp
Meahod

EPA 5O3O
EPA 5O3O

EPA 5O3O

EPA 5O3O

EPA 5O3O

EPA 5O3O

Amlysis
Melhod

CAlLL]FT
8020
8020
8020
E020
8020

MRL

50
0.5
0.5
0.5
0.5
3

Rerult

<00

590

Recul(
Noter

c l
c l
c l
c l
c l

Dilution Dite Date
F&ctor Extrecaed Analyzed

l0
l0
l0
l0
l0
t0

a/5/94
NA 8/5t9t
NA 8/588
NA a/5/98

u5/9E
NA 8/5/98

c l The MRL was elerated due to high anallte concentration requiring sample dilution.

ls2r0m59t

Page 3



Clienc
Projeca!
Sample MatrL:

Sample Name:
l,ab Code:
Test Notes:

Analjrte

TPH as Oasoline

Benzene

Tolucne

Ethylbenzcne

Xylenes, Totsl

Merhyl rerr-Butyl Ether

COLIJMBIA ANALYTICAL SERVICES. INC.

Analytical Repod

ARCO Picduots Company
2080s-2t4.00tno#223 12.00/RAT 8/2162 SAN LEANDRO
Walcr

BTEX, MTBE and TPH as Gasoline

MW{(9)
s9E02008{02

Servic'e R€quesft S9E02008
Dsae Coll€cted: 7/31/98
Date Received: 7/31/98

Units: ug/L (ppb)
Basis; NA

P*p
Melhod

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

Anelyris
Melhod

CA/LTIFT
8020
8020
8020
8020
8020

Dilution Date Dete
Fecaor Ertracled Anallzed Result

Resdt
NotegMRL

50
0.5
0.5
0.5
0.i
3

I N A

I N A

I N A

I N A

I N A

l N A

8/5/98 ND
8t5t98 ND
8/5r'98 ND
815/98 ND
815/98 ND
8/5/98 ND

lStZV20597p



COLUMBIA ANALYTICAL SERYICES. INC.

Client:
Proj€cti
Sample Malrixr

&urytical Report

ARCO Products Company

20805-214,00tn(x223 12.00/RAT 812162 SAN LEANDRO
Wate.

Servkr R€querh 59802008
Dra€ Coll€cted: 7/31/98
Dete Received: 781198

BTEX. MTBE and TPH as Gasoline

Sample Name:
l,ab Code:
Test Notes:

Mw-r(9)
s9802008-003

Units: ug/L (ppb)
B{sis: NA

ADdyte

TPH as Gasoline

Benzcnc

Toluene

Ethylbenzene

X)'len€s, Totel

Methyl /ed-Butyl Ether

P*p
Method

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

Analy$b
Method

CAILTJTiT
8020
8020
8020
8020
8020

Dilution Date Date
Facior Erancted Analrrzed Rerult

Rcsult
Notes

50
0.5
0.5
0.5
0.5

I N A

l N A

I N A

I N A

I N A

I N A

8/6i98
u6/9E
8/6/98
8/6/98
E/6t9A
8/6r'98

NL)
ND
ND
ND
ND
ND

l$iY0m5y,9



Client:
Proj€ct:
S*nple Matrix:

Sample Namet
Lab Codc:
Test Notes:

Anabte

TPH as Gasolioe

Bqume

Toluede

Ethylb€nzen€

Xylenea, Tot€l

Methyl /err-Butyl Ethef

COLTJMBIA ANALYTICAL SERVICES. INC.

Anabtical Report

ARCO Producfs Company
20805-214 .00I/IO#223 12.00/RAT 8/2 162 SAN LEANDRO
Waier

BTEX, MTBE and TPH as Gasoline

Mw-2(16)
s9802008404

Scraice Requerft 59802008
Date Collected: 7/31D8
Date Received! 7/31D8

Units: ug/L (ppb)
Basis: NA

Prep
Metlrcd

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

Andyrir
Metlrcd

CAILUFT
8020
8020
8020
8020
8020

MRL

JO
0.5
0.5
0.5
0.5
3

Dilutlon D.te Daae
Factor Ertrrcted Amlyred

Result
NotGr

I

I

I

I

I

8/5r'98
NA 8/5t98
NA 815198
NA 8/s/9A
NA Al5/9a
NA a/5/9a

Resula

230
ND
ND

ND

l9?tn7059lp



Client:
Prcl€ct:
Sample Matrir:

Sample Name:
I"ab Code:
Test Not€s:

Anlyte

TPH as Gssolinc
Bcnzenc
Toluone
Ethylbeozene
Xyl€n€s, Totsl
Methyl relr-Butyl Ether

COLIJMBIA ANALYTICAL SERVICES. INC.

Anall.tical Report

ARCO Products Compony
208O5-2t4.OOtrfO#223 12.00/RAT 8/2162 SAN LEANDRO
Water

BTEX. MTBE and TPH as Gasoline

Service Requef a: 39802008
D&ae Coll€ct€d: NA
Date Receiv€d: NA

Units: ugll, (ppb)
Basis: NA

Method Blank
s980806-WBl

P""p
Method

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

Analyrir
Method

CA/LUFT
8020
8020
8020
E020
8020

Dilution Dete Date
Foclor Extrected Analyzed Result

Rerqlt
Notes

NA
NA
NA
NA

NA

50
0.5
u.)
0.5
0.5
3

I

I

I

I

I

I

a/6/98
8/6D8
8/6/98
a/6/98
8t6/98
8/688

ND
ND
ND
ND
ND
ND,

rs2tun705ne



Cllent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasolinc

Baw.r,lle

Toluene

Ethylbenz€rE

Xylenes, Total

Methyl /el -Butyl Ether

COLUMBIA ANALYTICAL SERVICES. INC.

Analytical Report

ARCO Products Company
20805-2t4.001no#22312.00/RAT 8/2162 SAN LEANDRO
Water

BTEX, MTBE aod TPH as Gasoline

S€rvice Requ€Ea: 59802008
Dale Collecl,ed: NA
Date Received: NA

Units: ugil (ppb)

Basis: NA

Method Blank

S9E0805-WB I

Prcp
Method

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

Andlyrir
Melhod

CA/LUTTT
8020
8020
8020
8020
8020

Dilution Dste Drae
Factor Ertrrcted Anallzed Result

Rerult
Noter

ND
ND
ND
ND
ND
ND

I N A

I N A

I N A

I N A

I N A

I N A

50
0.5
0.5
0.5
0.5

8/5/9t
8t5/98
8t5/9a
8t5/98
8/sgg
8t5/98



Client:
Project:
Sample Matrix:

Service Request:
Date Coll€cted:
Date Received:

Date Ertracted:
Date Analyzed:

s9802008
NA
NA
NA

NA

COLIJMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

ARCO Products Company
20805-2 14_001/Tod22 312.00/RAT 8/2162 SAN LEANDRO
WaGr

Surmgate Recovery Summary
BTEX, MTBE and TPH as Gasoline

Prep Method: EPA 5030
Analysis Method: 8020 CAILUTT

P e r c e n t
4-Brotnofluorobflzene

Units: PERCENT
Basis: NA

R e c o v e r y
a,a,a-Trifluototoluene

Test
NoterSample Name

MW-3(r5)
MW4(9)
Mw-r(9)
MW-2(16)
BATCH QC
BATCH QC
IvGthod Blsnk
Method Blank

Lab Cod€

s9802008.r)0 1
s9802008402
s9802008403
s98020084M
s98020lOiolMs
s9802010-00lDMs
s98080s-WBl
s980806-WBl

104
100
102
100
94
94
98

100

60

95
9l
96

100
98
90
9 l

69-1 16CAS Acceotance Limits: 69- l 16

SUrur'020397p



COLUMBIA ANALYTICAL SERVICES. INC.

QA/QC Report

Client: ARCO hoducts Company
Projecl 20805-2l4.0OlnO/.22312.OO/Rl:[812162SANLEANDRO
Sompl€ Matrir Water

S€rvice Request:
Date Collected:
Date Received:

Date Ertracted:
Date Analyr,ed;

s9802008
NA
NA
NA
8t5t98

SampleName: BATCH QC
I-abCodq S9802010401MS,
T€st Notes:

Matrix Spiker'Duplicate Matrix Spike Summary
TPH as Casoline

s98020l040lDMs
Units: ug/1, (ppb)
Basis: NA

R e c o v e r y
CAS Relative

Acc€ptance Percent Result
Limits Differetrc€ Note$

75-135 <l

Prep
Method

EPA 5O3O

Spike Result
MS DlvfS

260 260

P e r c e D t

MS DMS

104 104

A.ualyrir
Method MRL

CAI].UTT 50

Spike Level Sarnple
MS DMS Result

250 250 ND

A-rNlyte

Gasoline

DMSO2097p



Cliena:
PrcJcct:

Sample Name:
lab Codo:
Test Notos:

ICV Source:

Anrl''te

TPH as G.solhe

Bcnzsl.

Toluene

Ethylbs|zene

Xyl6r€s, Tot l

Mcrhyl rslr-Butyl Elh€r

COLUMBL{ ANALYTICAL SERVICES INC.

QA-/QC Reporr

ARCO Produds Campsny

20805-2t4.O0tnok22312.00,&AT 8/2162 SAN LEANDRO

Initial Calibratiod Vcrific€tion flCV) Summsry
BTEX, MTBE and TPH as Casoline

ICV
ICVI

Servic€ Requgf, S9842OOB
Date Analyz€d: E/5D8

Uniti: ugll- (ppb)
Basis: NA

Prep
Method

EPA 5O3O
EPASO3O
EPA JOSO
DPA 5O3O
EPA 5O3O
EPA 5O3O

An.basis
Method

CA,/LUFT
8020
8020
8020
8020
ao20

True
Value

250

25
75
25

Result

250
26
25
25
80
25

Result
Notes

cAs
PerEent R€coYery

Acceptance
Limitt

90-110
85-115
85- l  l5
85-l l5
85-115
85-115

Percetra
Recovery

100
104
100
100
107
100
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A
l l t t t t

\TZ
OWT
TYPE:

WATER SAMPLE FIELD

PRorEcrNo:  2 { I?5 : -  Zq  j ,6 )c ) '<
PURCED By , fn, 6c.,lle roS

SAMPLED BY:  { /  
-

DATA SHEET Rev. 1i97

snrurpr-ero' dftd ( 4r )
.LrEN't NAME: l+F-( b L+ 7l(!)

LOCATION :  .<g-t t  l  
" r ,ndrr t , rp

Oroundwaler t Su.facc Water

3

Leachate

CASING DIAMEIER (inches)r 2 4 / 4 . s Other

pH, E.C . Temp. Merer CalibratiDn:

E.C. 1000,_- _, L

Merer senal xo.: F7/z?
pH 7____l_ ptl  l0 p H 4

SICNA REvtEwEDByfu-pacs / op 4

CASINC ELEVATTON ( feelrMsl) t\t(
DEPTH OF WELL (feet) :

VOLUME lN CASINC (gal,) :

CALCULATED PURGE (gal.) :

ACTUAL PURCE VOL. (gal.) :

DA'IE PURCED :

DATE SAMPLED :
END PURGE :

SAMPLING TIME :

VOLUME pH E,C- TEMPERATURE COLOR

(visual)

TURBIDITY
(2400 HR) (sal.) (unirs) (smhos/cm@25"c)

/ /  zf 6ttx 7, /4 g3z/ 1/ ,2  r / t . t t  r l *

OTHER: ODORT frf/jfu ^rc N?,
(NTU 0-200)

FIELD QC SAMPLES COLLECTED ATTHIS WELL ( i,e. FB-l. XDUp_l) ;

PURGING EOUIPMENT

2" Bladdcr Pump 
_Baiter (Teflon)

SAMPLINC EOUIPMENT

2 Bladder Pump L-'-'6ailer (Tenon)
Centrifugal Pump

Submersible Pump

well Wizard0

f Baiter (pvc) Bomb Sampler

WellWizardO

Bailer (Stainless Steel)

Subrnersible Pump

Dedicated

Bailer (Starnlcss Steel)

Dedicaled



Rev 1/97

ct-tENr Nnue: l lR(O4 Z/&J

Othe.

A
l r l l t l\tz
OWT
TYPE: OthetLeachate

y' 4.5

Ground*ater_f,

CASINC DIAMETER (inches): 2

WATER SAMPLE FIELD DATA SHEET

PRoJEcrNo:, I  
- . i  . l  

5iz<l 5, oo) .AMPLEID: ,S,Hnf1- l , '
PURCED BY ;

SAMPLED BY :

Surface Water

3

CASING ELEVATION (feer/MSL) : fJ t VOLUME lN CASINC (gal.) :

CALCULATED PURCE (gaL.) :
5,-1K

DEmH OF WELL (feer) : / (r,, O t1,  3t"
DEPTH OF wA'rER (fee| | 7, / z/ ACTUAL PURCE vOL. (eal.) : / ?. 5

D A T E P U R G E D :  - l - 3 i -  
{  I END PURGE: / / Cl 3

DATESAMPLED V SAMPLINGTIME: / 1 50

TIME

{?400 HR)

VOLUME

(gar ' l

pH

( !mhos/cm@25'c)  ("F)

TURBIDITY

(v is!a l )

mob

E.C. TEMPERATURE COLOR

(v isual)

l l?1 Lt.o '7,'.,o 
Kzc -? t,q rt*r

lVq,= L2,o --ZJS ttv io s c/or,Jv
t t45 __J+_S. 1, rg s 6 /"U , ,

OTHER: ooon: /n A/t,<.l- ^11?
(coBALT 0-r00)

FIELD QC SAMPLES COLLECTED AT THIS WELL ( i.e. FB-1, XDUp_t ) : Alt

L/A
(NTU 0-2oo)

PURGING EOUIPMENT

2" Bladder Pump _Bailer (Tenon)

CcnrdfuBal Pump L,/Baitet tpvc)

Submersible Pump _ Baiter (Sraintess Sreet)

Wellwizardo Dedicaled

SAMPLING EOUIPMENT

Bailer (Stainless Steel)

Subnrcrsible Pump

D€dica(ed

2" Bladder Pump -LBailer (Teflon)

Bomb Sampler

Dipper

Well Wizardo

L(rcK /EK( r)

pH, E.C., Temp. Meter Calibrarion:

E.C 1000 /

SICNATURE:

Mercr senat No.: F 7lZ
pH 7-_/_ pH ro p H 4

REvtEwED'By:V4 p^cE Z



PURCED BY . Z4 4a t4Sa\
SAMPLED BY : \l/ 

'
@
owT

WATER SAMPLE FIELD DATASHEET Rev. I /97

SAMPLE ID :

CLIENT NAME :

T,OCATION :

/ fu- t  (  t5 ')
4F/o{},//.J
J4., 1r^,,J.-, . .o

TYPE: Croundwaler/ Surfacc Water

3

Leachate

4 /  4 sCASINC DlAl\4ETER (rnches). 2 Other

well turecnnv, Of' LOCK: llyr 71-

RuM\RKS,

pH. E C, Teinp. Metcr Calibrarion:

E.C r0fr4 |

D.rrc: Merrr Scnrl No.: F 7fZ-,
p H 7 pH l 0 ptl 4

TemperatLrre "F

SIGNATURE:
44,

REvtEwED Bf ..//7 PAIE I oF 4

CASINC ELEVATION (feer,rMSL) : //r
DEPIH oF WELL (feet) : / S.d

DEPTH OF WATER ( teet) : 
-/ 

t 5F

VOLUME lN CASING (gal.) :

CALCULATED PURGE (gal.) :

ACTUAL PURCE VOL. (gal.) i /5. o

- ) -> t - .6
DATE PURGED :

DATE SAMPLED :

END PURGE :

SAMPLINC TIME :
/  /D2
/ /os

TIME

{1,100 HR)

VOLUME

(cal . )

PH E.C. TEMPERATURE COLOR TURBIDITY

(v isual)(p 'nhos /cm@25oc) ( 'F)

to<Q _ s C,g<- Ylq -lz,a a./,4, cl:zr
rc€q rO (u,Zy V1o 1Z,o - l *& 

- /4oh

/ /o7.  t t  {b? -1/ .7

OTHER: oDoR: //o/ta AIK /,lK
(coBALT0,l00) (NTU0-200)

FIELD QC SAMPLES COLLECTED AT THIS WELL ( i.e. FB_ I, XDUp_ I) :

PURGINC EOUIPMENT

2" Bladder Pump _Briler (Teflon)

SAMPLINC EOUIPMENT

2' Bladder Pump

Bomb Sarnplef

Djppcr

Wellwizardo

7-/ffi., \renont
Centrifugal Pump

Submersible Pump

wellWizardo

y' B ler (PVc) Bailer (Stainless Steel)

Submersible Pump

Dedicared

Bailer (Stainless Srecl)

Dedicated

Olher: Orher:



WATER SAMPLE FIELD DATA SHEET Flev. 1/97

@
owr
TYPE: Croundwater__11

CASING DIAMETER (inches): 2

PRoJEcrNor ,  (  -7  -?S ; -  
245 .  ooJ

PURGED BY :

SAMPLED BY :

S^MPLE|D '  f nUL t -  L (  (q t  \
cr-rErrrr Ner,,lE. ARro Fl, f /a+

LOCATION:  \ , ' . , . ,  Lec .^J r1 , ,  ( ^

Leachate

4 d 4 . 5

CASING ELEVATION (feer,MSL) : (/ L VOLUME tN CASTNC (gat.) : A/ l(
DEPTH OF WELL (feet) : 11. 7 CALCULATED PURCE (gat.) |

DEPTH OF WATER ( feei : T,62 ACTUAL PURCE VoL. (8aI ,: {/

WELL TNTEGRTTY. Ok LOCK: ,/1rrr. ,

Rrvaars: 4l / .\4 nrpk_< -la h.r

Surface Water

3 Other

pH. E.C. Temp M-erer Cal ibrat ion:

r.c tooo 1Q0 , lo" '
Mcrcf  Ser ia l  No. :

p]n 7L1

tEwEDByft-pAcE 4 oF +

l ,  a

SICNATURE:

DATE PURGED ;
DATE SAMPLED ;

END PURCE :

SAMPLINC TIME : /ot/o
TIME

(2400 HR)

VOLUME

Gal )

pH

(uni15)

E.C, TEMPERATURE

( fmhovcm@25"c) ( 'F)

COLOR

(v isual)

TURBIDIry

(v 'sual)

l l r to  6zo4 6,Uf  LIU 1a,a ( / rc ,  (Lar

OTHER: oDon: /h o&rzi-k, L/i( ^17
(coBALT 0-t00) (NTU 0-2001

FIELD QC SAMPLES COLLECTED AT THIS WELL ( i ,e. FB- 1, XDUP-t) :  _ * l?-

PURCINC EOUIPMENT SAMPLINC EOUIPMENT

2' Bladder Fump V Bailer(Teflon)2'B\Purnp 
_ Baiter (Tel lon)

CenLriaugrl Bai ler (PVC)

Eailer (Stainl€ss Steel)

Bomb Sampler

Dippcr

wellwizardo

Barler (Strinless Sreel)

Submersible Pump

Dedicar€d

Submersible Pump

wellWizardo

OLher: Other:
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