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Cl en VanderVeen
Prolect Manager

nttachmcnt: Quarterly Groundwater Monitoring Rcport, Third Quartcr 1999

cc: Mr. Amir Gholami, ACHCSA

!g ;\ Hd 6Z ,10,166

220i I)roadw.,y. SuiI" l0l
()akla , CA 916I2'.1021
'tcl.,510.740.5800

Fax.510.663.J315

'o'€igyoup

; - Novcmber 23, t999
Project 791666

Mr. Chuck Carmel
ARCO Products Company
2620 Ltnada I ane
Alamo, California 9450'7

Re: Quarterly Groundwater Monitoring Report, Third Quarter 1999, for Formcr ARCO Service
Station No. 6002, bcated at 6235 Seminary Avenue, Oakland, California

Dear Mr. Carmcl:

Pinnacle Environmental Solutions, a member of The IT Group (Pinnacle), is submitting the
attachecl report which presonts the results of the third quarter 1999 groundwater monitoring
program at former ARCO Products C-ompany (ARCO) Seruice Station No. 6002, located at 6235

Seminary Avenue, Oakland, California. The monitoring program complies with the Alameda

County Health Care Services Agency (ACHCSA) requirements regarding underground tank
investigations.

LIMITATIONS

No mgnitoring event is thorough enough to describe all goologic and hydrogeologic conditions of
intcrest at a given sitc. If conditions have not bccn i<tentified during the moniloring event, results
should not be construed as a guarantee of the absencc of such conditions at the site, but rather as
the product of the scope and limitations oI work perlormed during the monitoring event.

Please call if you have quostions.

Sincerely,

Pinnacle
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Dan Eastcr, l{.C.
l'roject Goologist
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Page I

November 24, 1999

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

Station No.: 6002 Address: 6235 Seminary Avenue, Oakland, California

Pinnacle Project No.: 791666

WORK PERFORMED THIS QUARTER (THIRD - 1999):

1. Prepered and submitted quarterly groundwater monitoring report for second quarter 1999.
2. Performed quarterly groundwater monitoring and sampling for third quarter 1999.

WORK PROPOSED FOR NEXT QUARTER (FOURTH . 1999):

1. Prepare and submit quarterly groundwater monitoring report for third quarter 1999.
2. Perform quarterly groundwater monitoring and sampling for fourth quarter t999.

QUARTERLY MONITORINGT

ARCO Environmental Engineer/Phone No.:
Pinnacle Project Manager/Phone No.:

Primary AgencyiRegulatory lD No.:

Current Phase of Project:
Frequency of Sampling:

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

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

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

Current Remediation Techniques:
Average Depth to Groundwater:

Groundwater Flow Darection and Gradient

Chuck Carmel /(925) 946-1085
Glen Vanderveen /(510) 740-5807

ACHCSA iAmir Gholami

Ouarterly Groundwater Monitoring
Annual (1st Quarter): MW-3, MW€

approximately 370 cubic yards of TPH impacted soil

None

Natural Attenuation
10.6 feet

(Average): 0.07 fUft toward West-Southwest

DrscusstoN:
. ACHCSA sent a letter to ARCO (September 16, 1999) requesting information pertaining to

decommissioned well MW-1. Specifically, ACHCSA wanted to know the logic supporting
decommissioning of the well and who approved the work. On September 22,.1999, Pinnacle gave a
verbal response to ACHCSA. The well was decommissioned in 1996 because it was in the work area
for an underground storage tank replacement project. The work was discussed in detail in the April
25, 1996, report prepared by EMCON and.submitted to ACHCSA-

. Please note that the ARCO contact for this site has been changed to:
Chuck Carmel
2620 Lunada Lane
Alamo, CA 94507

Quarterly: MW-4, MW-s, MW| !V!t!.!&1,144t4
Ouarterly (groundwater)

IYes  f iNo

OAK\S:\ARCO\6002\QTRI\16002Q399.DOC\uh: I ?a6a/E



Page 2

ATTACHMENTS:

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

. Table 2 - Groundwater FIow Direction and Gradient

. Figure 1 - Grpundwater Analytical Summary Map

. Figure 2 - Groundwater Elevation Contour Map

. Appendix A - Sampling and Analysis Procedures

. Appendix B - certifled Analytical Reports and Chain-of-Custody Documentation

. Appendix C - Field Data Sheets

OAK\5:\ARCO\6002\QTRLY\6002Q399.DOC\uh: I ?&ra./z
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Mr. Jefftey Enebly
6267 Sunnymere Avenue
Oakland, Califomia 94605

Re: Quarterly Groundwater Monitoring Results, Third Quarter 1999, for 6267
Sunnymere Avenue, Oakland, Califomia

Dear Mr. Enebly:

On August 25, 1999, Pinnacle Environmental Solutions, a member of The IT Group
(Pinnacle), attempted to collect groundwater samples from well MW-8, located at 6267
Sunnymere Avenue, Oakland, California. The well was scheduled for sampling during
quarterly sampling of former ARCO Products Company (ARCO) Service Station No.
6002, located at 6235 Seminary Avenue, Oakland California. However, because no one
was at the property at the time of the sampling, the sampling technician could not access
the well, and consequently, the well was not sampled. Pinnacle will attempt to sample
the well during the fourth quarter 1999 sampling event.

Please call if you have any questions.

Sincerely,

Pinnacle

2201 llroadt'-av, Suitc 101
O t k ! a n d, L-.,\ i U t :-l t t t.:
7b t .510.740.5 t |q0
Iax .  510-66J .3315o

-

. i  tAtni
i  / r  \

J

November 24, 1999
Prcject791666

i
wE-

[Q'= Glen VanderVeen
Project Manager

Attachments: Figure I - Generalized Site Plan

cc: AmirGholami,ACHCSA
Chuck Carmel, ARCO Products Company
File

OAK\S :\ARCO\6002\Q'tRLYVe_q199 doc\uh: I



Columbio
Anolyticol
Service5'"'

An Enployee-OwnecJ ComPanY

RE:

September 8, 1999 Service Request No.: 39902605

Mr. Glen Vanderveen
IT/EMCON
2201 Broadway, Suite 101
Oakland, CA 94612

TO#241 18.00/RAT#8/6002 OAKLA|ID

Dear Mr. Vanderveen:

Enclosed are the results ofthe sample(s) submitted to oul laboratory on August 25' 1999.

All analyses were performed in accordance with our laboratory's quality assurance program.

Results are intended to be considered in their entirety and apply to the sample(s) analyzed.

Columbia Analytical Services is not responsible for use of less than the complete report.

Signature of this CAS Analytical Report confirms that pages 2 ttuough 8, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California

Deparment of Health Services (cenificate number: 1496, expiration: January 31' 2001).

If you have any questions, please call me at (408) 748-97N.

Respectfu lly submitted,

Columbia Anal;tical Services, Inc,

/O
/ n. /-*t ' r '. '  4- ^ , ': )

i//.114'L/, 
Zg{4 \\J/kYlczz>tz't

Bernadette Troncales
Project Chemist

/

, /
/ t l t ,

l,r fuo rT?t'l -
I / " , / l /

0 GreA Joiidin
Laboratory Director

r - - i j  
- " : : ; :  

r - -  1 : ' l . ]
l r ' '  - ' -  : '  " '  i
i  q rn  r  , r  i eoo
I  ' rL I  I  ' t  ' ' r 'J ' r  :
Ir i!r:-'t' I

Teleohone (4OB) 148-91OO . Fox (408) -/48-9860
333d Vicror Coufi r Sooto Cloro. CA 95054
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A2LA
ASTM
aoD
BTEX
CAM
CARB
CAS Number
cFc
cFu
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC/MS
rq
tcB
tcP
rcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
N D
NIOSH
NTU
ppb
ppm
POL
QA/QC
RCRA
RPD
stM
SM
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSS
fiLC
VOA

COLUMBIA ANALYTICAL SERVICES, INC.
Acronyms

American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
Califprnia Assessment Metals
Califomia Air Resources Board
Chemical Abstract Service registry Number
Chlorofluomcarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Envimnmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spik€
Department of Ecology
Department of Health
U. S. Environmental Protec{ion Agency
Environmenial Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chrom€tography
Initial CalibEtion Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentEtion. The value is less than the MRL, but greater than or equal to
the MDL. lf the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Control Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. S. EPA,
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Not Analfzed
Not Calculated
National Council of the paper industry forAir and Stream lmprovement
Not Detected at or above the method reporting/detection limit (MRUMDL)
National Institute for Occupational Satety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Ouantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods ior the Examination o{ Water and Wastewater, 18th Ed., 1992
Solubility Threshold Limjt Concentration
Test Methods for Evaluating Solid Waste, PhysicaUohemical Methods, Sw-846,
3rd Ed., 1986 and as amended by Updates l, l l , l lA, and llB,

Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. lfthe value is equalto the POL, the result is actually <PQL before rounding.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s) pas.z ACRONLST DOC 7i l4i95



Cli€nt:
Project:
Sample Mstrix:

Sample Name:
Lab Code:
Test Notes:

Analyt€

TPH as Gasoline
Benzene
Tolu€ne
Ethylbenzene
Xylenes, Tolal
Methyl rert -Butyl Ethcr

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#241 r 8.00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

MW-7(12)
s9902605-001

SeruiceRequest: s9902605
Date Collected: 8/25/99
Date Received: 8/25199

Units: ug/L (ppb)
Basis: NA

Prep
Method

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

Analysis
Method

CAILUFT
8020
8020
8020
8020
8020

MRL Result

I  t 9
ND
5.7
ND
ND
l 1

Result
Notes

Dilution Date Date
Factor Extracted Anallzed

NA
NA
NA
NA
NA
NA

I
I
I
t
I
I

50
0.5
0.5
0.5
0.5
3

9t4/99
9t4t99
9t4/99
9t4/99
9t4/99
9t4t99

rl^'--
ApprovedBy, llU Date:

Page 3



Client:
Proj€ctl
Sample Matrix:

Sample Narne:
Lab Code:
T€st Notes:

Analyte

TPH as Gasoline
Benzene
Tolue[e
Ethylbenzene
Xylenes, Total
Methyl lei,/ -Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#24 I 1 8,00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

ServiceRequest: 59902605
Date Collected: NA
Date Receiv€d: NA

Units: ug/L (ppb)
Basis: NA

Method Blank
s990903-WBr

Prep
Method

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

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

Dilution Date Date
Factor Extrected Analyzed Result

Result
Notes

I
I
I
I
1
I

50
0.5
0.5
0.5
0.5
3

ND
ND
ND
ND
ND
ND

NA
NA
NA
NA
NA
NA

9t4t99
9/4/99
9t4/99
914/99
9/4/99
9/4t99

epp,o,"aey, (6 o^r", T1loilq/
ls2rotot97p

Page 4



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

ARCO Products Company
TO#24 I I 8.00/RAT#8/6002 oAKLAND
Water

Service Request:
Date Collected:
Date Received:

Dat€ Extracted:
Date Analyzed:

s9902605
NA
NA
NA
NA

Surogat€ Recovery Summary
BTEX, MTBE and TPH as Gasoline

Prep Method: EPA 5030
Analysis Method: 8020 CA/LLTT

P e r c e n t
4-BromofluorobenzeneSample Name

MW-7(r2)
Lab Control Sample
Lab Control Sample
Lab Control Sample
Lab Conbol Sample
Method Blank

Units: PERCENT
Basis: NA

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

79
t02
t02
1 1 3
1 1 3
100

72-t39

Lab Code

s9902605-001
s990904-LCS
s990904-DLCS
s990904-LCS
s990904-DLCS
s990903-WBl

Test
Notes

106
105

qg

9 l
87
93

CAS Acceptance Limits: 69- l  l6

^ t  ,  ' ' L /

Approved 
"r, 

(afl ,^,", lF/l)g/fr

suR 020397p

Page 5



COLUMBIA ANALYTICAL SERVICES, INC.

QA-/QC Report

Client:
Project:
Sample Mrtrix:

Sample Name:
Lab Code:
Test Notesl

Analyte

Benzene
Toluene
Ethylb€nzene

Prep
Method

EPA 5O3O
EPA 5O3O
EPA 5O3O

An&lysis
Method

8020
8020
8020

ARCO Products Company
TO#24 I I 8.00/RAT#8/6002 oAKIAND
Water

Lab Coltrol Sample
s990904-LCS,

Matrix Spike/Duplicate Matrix Spike Sunmary
BTE

s990904-DLCS

ServiceRequest: 59902605
Date Collected: NA
Date Received: NA

Date Extracted: NA
D^te At l\ze& 914199

Units: ug/L (PPb)
Basis: NA

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

Acceptflce Percetrt

DMS Limits DiffereDce

104 7s-135 4

96 ',13-136 <l

104 69-142 <l

Splke Level Sample
MRL MS DMS Result

Spike Result
MS DMS MS

27 26 108
24 24 96
26 26 104

25
25
25

0.5
0.5
0.5

25
25
25

ND
ND
ND

ApprovedBy: - - X6

DMV02059?p

Page 6
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Clietre ARCO Products Company
Project: TO#24118.00/RAT#8/6002OAKLAND
Sample Matrix: Water

Sample Name: Lab Control Sample
Lab Code: S990904-LCS,
Test Notes:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoline

s990904-DLCS

Spike LcYcl Sample Spike Result
MRL MS DMS Result MS DMS

50 250 250 ND 253 241

Units: ug/L (ppb)
Basis: NA

R e c o v e r y
CAS RelatiYe

Acceptance Percent Result
Limits Differetrcc Not€s

75-135 5

S€rvice Requestl
Drte Collected:
Drte Received:

Drte Extrscted:

Date Atrllyzr€d:

s9902605
NA
NA
NA
914t99

Atralyte

Gasoline

Prep
Method

EPA 5O3O

Atralysis
Method

CA/LUTT

P e r c G t r t

MS DMS

to l  96

r.pp,ou"any, (1f o^,",01fogl?tt
DMS/020597p

Page 7



COLUMBIA ANALYTICAL SERVICES, INC.

QA./QC Report

Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total
Methyl tert -Butyl Ether

ARCO Producls Corpany
TO#24 I I 8.00itAT#8/6002 oAKLAND

ICV
ICVl

Initial Calibntion Verihcation (lCV) Summary
BTEX, MTBE and TPH as Gasoline

ServiceRcquest: 59902605
Date Aoalvzedr 9/4/99

Units: ugll (ppb)
Basis: NA

Percent
Recov€ry

t0 l
108
96
104
101
108

Prep
Method

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

Atralysis
Metbod

CA,/LUFT
8020
8020
8020
8020
8020

True
Value

250

25
25

25

Result

27
24

21

Result
Notes

cAs
Percetrt R€covery

Acceptauce
Limits

85- l  l5
85-115
85-1  l5
85-1.15
85-1  l5
85- t  l5

rpp,o,"a'y. (W 
"^,, 0?loTl?1

Page I
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Table 2
Groundwater Flow Direction and Gradient

ARGO Service Station 6002
6235 Seminary Avenue, Oakland, California

Date

Measured

Averag€

Flow Direction

Average

Hvdraulic Gradi€nt

03-15-95

05-30-95

09-01-95

I  l -13-95

02-23-96

05-r0-96

08-09-96

I 1-08-96

03-21-97

05-27-97

08-05-97

t0-29-97

02-25-98

05-12-98

07-28-98

t0-27 -98

02-08-99

06-01-99

08-25-99

West- Southwest

West-Southwest

West-Southwest

West-Southwest

West-Southwest

West-Southwest

Southwest

Southwest

West-Southwest
'West-Southwest

West

West-Southwest

West-Southwest

West

West

West-Southwest

West-Southwest

West-Northwest

West-Southwest

0.08

0.08

0.09

0.08

0.08

0.08

0.08

0.055

0.051

0.069

0.076

0.036

0.052

0.07

0.07

0.06

0,07

0.07

0.07

OAK\S :\ARCO\6002\QTRLn6002q399.xls\uh: I ?aqadla
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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 analltical methods, and accurate and precise analyical results. Finally,
these procedures provided guidelines so that t}re overall objectives of the monitoring progmm
were achieved.

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

r Procedures Manual for Groundwater Monitoring at Solid Waste Disposal Facilities,
Environmental Protection Agency (EPA)-530/SW-61 1, August 1 977

o 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: PhysicaVChemical Methods, EPA SW-846,
3rd edition, November 1986

Methods for Organic Chemical Analysis of Municipal and Industrial Waste Water,
EPA-600/4-82-057, July I 982

Methods for Organic Chemical Analysis of Water and Wastes, EP A-600/4-79-020,
revised March 1983

o Leaking Underground Fuel Tank (LUFT) 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.

OAK\S :\ARC0\6002\QTRIY\6002Q399.DOC\uh: I A-1 ?i4r&li



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 occurred, the depth to water, floating hydrocarbon thickness, and
total well depth were meastued using an oiVwater 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 grotmdwater 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 verifr 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 corurects t}re 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
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, 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 neaxest 0.1 foot on the depth to water/floating product
survey form.
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Well  Purging

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 tlree 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 insuffrcient 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 50O-gallon water traiier,
55-gallon drum, or a 325-gallon truck-mounted tank to IT's San Jose or Sacramento office
location for temporary storage. IT ananged for transport and disposal of the purged groundwater
through Integrated Waste Stream Management, Inc.

Field measurements ofpH, specific conductance, and temperature were recotded 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 veriff meter performance.
Field meter calibrations were recorded on the water sample field data sheet.

WellSampl ing

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 4O-milliliters volume and fitted with
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 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 verifu 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
hltration 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.

OAK\Sr\ARCO\6002\QTRL\46002Q399.DOquh: I A-3 /att444&



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 analltical parameter tested.

Sample Handling

Sample containers were labeled immediately prior to sample collection. Samples wete 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 refrigemtor was kept in a warehouse, which was locked when not occupied
by an IT 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 IT to an ARCO-approved laboratory by courier or laken directly
to the laboratory by the environmental sampler. Sample shipments from IT to laboratories
performing the selected analyses routinely occuned 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:

e Water sample field data sheets to document . Chain-of-custody record sheets for
sampling activities in the field documenting possession and transfer of

o Labels to identifr individual samples
samples

r Laboratory analysis request sheets for
documenting an€ilyses to be performed

OAK\S :L4.RC0\6002\QTRL\n6002Q399. DOC\uh : 1 A-4 ,Y.4444e



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:

o Project number

r Client's name

. Location

. Name of sampler

o Date and time

Well accessibility and integrity

Pertinent well data (e.g., casing diameter,

Labels

Sample labels contained the following information:

. Project number .

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

. Sample depth .

Calculated and actual purge volumes

Purging equipment used

Sampling equipment used

Appearance ofeach sample (e.g., color,
turbidity, sediment)

Results offi€ld analyses (temperature, pH,
specific conductance)

General comments

Sampler's initials

Date and time of collection

Type of preservation used (ifany)

depth to water, well depth)

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

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 returned
to IT with the analltical results.

OAK\S r\ARC0\6002\QTRLY\6002Q399. DOC\uh i I /uqa44(2



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 monitodng event. At a minimum, the
groundwater sampling and analysis request form included the following information:

. Date scheduled

e Site-specificinstructions

o Specific analytical parameters

r Well number

o Well specifications (expected total depth,
depth ofwater, and product thickness)
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MONITORING WELL PURGING PROTOCOL
MEASURE AND RECORD DEPTH TO WATER AND

WELL TOTAL DEPTH

CHECK FOR FLOATING PRODUCT

CALCULATE PURGE VOLI.ME BY
USING THE FOLLOWING EQUATION:

P  = n ? h x 7 . 4 8 x 3

where:
P = calculated purge volume (gallons)
x = 3.14
r = radius of well casine in fe€t

= heisht of water column in feet

ATING PRODUCT THICKNBSS.
NOT SAMPLE WELL FOR

VED CONSTITUENTS.

EVACUATE WATER FROM WELL EQUAL TO
TTIE CALCULATED PIJRGE VOLUME WHILE

MONITORINC GROT]NDWATER
STABILZATION INDICATOR PARAME'TERS
(pH, CONDUCTWITY, TEMPERATURE) AT

INTERVALS OF ONE CASING VOLIIME.

WELL EVACUATED TO PRACTICAL LIMITS
OF DRYNESS BEFORE REMOVING

CALCULATED PTIRGE VOLTJME

FIN.A.L TWO SETS OF GROUNDWATER
STABILIZATION INDICATOR PARAMETER
MEAS UREMENTS MEET TI{E FOLLOWINC
CRITERIA:

pH = t 0.1 pH units
C O N D .  = t 1 0 %
TEMP. = t 1.0 'F

RECHARGES TO A LEVEL

WITI{IN24HOURS
EVACUANON TO DRYNESS.

GE WATER FOR
CATOR PARAMETERS,

PROCEED TO WELL
OCEED TO

SAMPLINC.

CONTINT]E PURGING; EVACUA
ADDITIONAL CASING VOLUME
OF WATER, MONITORING
INDICATOR PARAMETERS FOR
STABILITY.



WATER SAMPLEFIELD DATA SHEET

PROJECT NO :

PURGED BY :

SAMPLED BY :

SAMPLE ID :

CLIENT NAME :

LOCATION:

TYPE: Groundwater_ Surface Water_ Leachate_ Oth".-

CASING DIAMETER (inches): 2 3 4 4.5 6 Other

WELL INTEGRITYT LOCK:.

P F M A R K q '

pH. 8.C., Temp. Meter Calibrationr Date: _ Timer_ Meter Serial No.:_

B.c. 1000 -----------J.........._.- pH 1-----------.!- pH l0-_-______l__ pH 4_--__-----L-

Temperature "F

SIGNATURE: REVIEWED BY: PAGE OF

l l 
FTGURT

wArER sAMpLE F|ELD DATA sHEEr ll A-2

CASING ELEVATION (feet/lvlSl) :

DEPIH OF WELL (feet) :

DEFIH OF WATER (feet) :

VOLUME IN CASING (gal.) :

CAICULATED PURGE (gal.) :

ACTUAL PURGE VOL. (gal.) :

DATE PURGED : END PURGE :

SAMPLING TIME :DATE SAMPLED :

TIME VOLUME pH E.C. TEMPERATTJRE TURBIDITY TIME

(z0oHR) (cal) (udts) (urnhoJcn@t5"c) CD (visuslNTtD (2400 HR)

(coBALT0-100) (NTUO-200)

FIELD QC SAMPLES COLLECTED AT TIIIS WELL( i.e. FB- l, XDUP- 1) :

PURGING EOUIPMENT

2" Bladder Pump Bailer(Teflon)

SAMPLING EOUIPMENT

2" Eladder Pump Bailer (Te[on)

Centrifugal Pump _Bailer (PVC) Bomb Sampler Bailer (Stainless Steel)

Submenible Pump _Baile. (Stainless Steel) _Dipper -Submersible PumP

Wellwizardtu Dedic{ed Well wiz{dtu Dedicated

Odrer:



IT - SACRAMENTO
GROUNDWATER SAMPLING AND ANALYSIS REQUEST F'ORM

PROJECT NAME :

SCHEDULED DATE :

INSTRUCTIONS / CONSIDERATIONS :
Project

Authorization:
EMCON Project No.:

OWT Project No.:
Task Code:

Originals To: _
ccl

Well Lock
Number (s)

l--l crncr sox ro AUTr{oRzE DATA ENIRY site contacr:
Phone #

Well Casing Casing Depth to
Number or Diameter L.ngth Water

Source (inches) (fee0 (fee0
ANAYSES REQIJESTED

Laboratory and l-ab QC Istructions:

i'-r-"* I
I ll 

.orrLrNG AND ANALysrs REeuEsr F.RM 
ll 

O-t 
It \ )l--)



ffi#frT;'*
An E/nptayee Ow.."d ComPanY

September 8, 1999 Service Request No.: 59902604

Mr. Glen Vanderveen
IT/EMCON
2201 Broadway, Suite 101

Oakland, CA 946t2

RE: TO#241 18.00/RAT#8/6002 oAKLAND

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submitted to our laboratory on August 25' 1999.

All analyses were performed in accordance with our laboratory's quality assurance program.

Results are intended to be considered in their entirety and apply to the sample(s) analyzed.

Columbia Analytical Services is not responsible for use of less than the complete repon.

Signature of this CAS Analyticat Report confirms that pages 2 through 13, following' have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California

Departrnent of Health Services (certificate number; 1496, expiration: January 31 ' 2001).

If you have any questions, please call me at (408) 748-9700.

Respectfully submifted,

Columbia Analytical Services, Inc.
,/i-)

//4- .7-r^ r' .7
Mlrnarffi[ e+-,zn','vr-a.A,t

Bernadette Troncales
Project Chemist

Telephone (.4O8) 7 4B-91OD .

/
/ l /

fuqiY/-
/ Greg Jodan

Laboratory Director

3334 Victor Court . Sontc Cloro, CA 95054 Fox (4OB) 148-9860



42LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC/MS
tc
tcB
tcP
tcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/AC
RCRA
RPD
slM
SM
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
voA

COLUMBIA ANALYTICAL SERVICES, INC.
Acronyms

Americ€n Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemic€l Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
Califomia Assessment Metals
Califomia Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocafuon
Colony-Forming Unit
Chemical Oxygen Demand
Oepartment of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Ouplicate N4atrix Spike
Department of Ecology
Department of Health
U- S- Environmental Proteclion Agency
Envimnmental Laboratory Accreditatio n Pmgram
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Bl€nk samDle
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but gr€ater than or equal to
the MDL. lf the value is equal to the MRL, the result is actually <MRL before rounding.
Laboratory Conlrol Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Subslances
Maximum Contaminant Level. The highest permissible concentration of a
substance allor,/ved in drinking water as established by the U. S. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Aoolicable
Not Analfzed
Not Calculated
National Council of the paper industry for Air and Stream lmprovement
Not Detected at or above the method reporting/detection limit (MRUMDL)
National Institute for Occupational Safety and Hoalth
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Contml
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination ofWaterand Wastewater, lBth Ed., 1992
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates l, l l , l lA, and llB.

Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. lf the value is equal to the PQL,the result is actually <PQL before roundang.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s) Pase:. ACRONLST DOC 7/14195



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notesl

Anallte

TPH is Gasoline
Benz€ne
Toluene
Ethylbenzene
Xylenes, Total
Methyl tet -Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Repod

ARCO Products Company
TO#24 I I 8.00/RAT#8i6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

MW"4(23)
s9902604-001

ServiceRequest: 59902604
Date Collected; 8i25l99
Date ReceiYed: 8/25199

Units: ug/L (ppb)

Basis: NA

Prep
Method

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

Analysis
Method

CAILTJFT
8020
8020
8020
8020
8020

Result
Result
Notes

Dilution Date Dtte
Factor Extracted AnalyzedMRL

50
0.5
0.5
0_5
0.5
l

9/4199
9/4/99
914/99
914t99
9/4t99
9/4t99

ND
ND
ND
ND
ND
ND

NA
NA
NA
NA
NA
NA

I 522/0?059?p

rpp,ou"aly, t45 o^r", 0t(106/qq
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Client:
Project:
Sample Mstrix:

Sample Name:
Lab Code:
Test Notes:

Anslyte

TPH as Casoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total
Methyl telt -Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#24 I 1 8.00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

vw-l (13)
s9902604-002

ServiceRequest: 59902604
Date Collected: 8/25199
Date R€ceived; 8/25199

Units: ug/L (ppb)
Basis: NA

Prep
Method

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

Analysis
Method

CA/LU}T
8020
8020
8020
8020
8020

Date
Analyzed

9t4t99
9t4t99
9/4/99
9t4/99
9/4/99
9/4/99

Result
NotesMRL

Dilution Date
Factor Extracted

50
0.5
0.5
0.5
0.5
3

I
I
I
I
I
I

NA
NA
NA
NA
NA
NA

Result

130
ND
5.6
ND
ND
40

epp,o,"aey, i4f -p^r, |ililq4

ls22,om59lp

Pag€ 4



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code;
Test Notes:

Analyte

I fll ils uasoune
Benzcne
Toluen€
Ethylbenz€ne
Xylenes, Total
Methyl lert -Butyl Ether

COLUMBIA ANALYTICAL SER}'ICES, INC.

Analy'tical Report

ARCO Products Company
TO#24 1 l8.00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

Mw-5(23)
s9902604-001

ServiceR€quest: 59902604
Date Coll€cted: 8/25199
Date Rec€ived: 8/25199

Units: ug/L (ppb)

Basis: NA

Prep
Method

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

Analysis
Method

CA./LUFT
8020
8020
8020
8020
8020

Dilution
Factor

5
5
5
5
5
5

Date
Extracted

NA
NA
NA
NA
NA
NA

Dat€
Analyzed

9t4/99
9/4t99
9t4/99
9/4/99
9/4/99
9/4/99

Result

9200
26
l 4

420
270
r 100

Resull
NotesMRL

50
0.5
0.5
0 .5
0 .5
3

ApprovedBy: (tt ,^r",01ltiflryr

t 522/0!0597p

Page 5



Client:
Project:
Sample Matrix;

Sample Name :
Lab Code:
Test Notes:

Anrltte

TPH as Gasoline
Benz€n€
Toluene
Ethylbenzene
Xylenes, Total
Methyl ,erl -Butyl Ether

coLLMBIA AJ\lALvrlcAL sER!'ICES, lNC.

Analytical Report

ARCO Products Company
TO#24 I I 8.00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

wv4(14)
s9902604-004

ServiceRequest: s9902604
Dat€ Collected: 8/25199
Date Received: 8/25199

Units: ug/L (ppb)
Basis: NA

Prep
Method

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

Analysis
Method

CAILUFT
8020
8020
8020
8020
8020

MRL
Dilution Date Date
Factor Extracted Analyzed Result

Result
Not€s

50
0.5
0.5
0.5
0.5
3

I
I
I
I
I

50

NA
NA
NA
NA
NA
NA

9t4/99 1300
9/4199 4.4
9t4t99 4.9

9t4199 1.7
9/4t99 2.9
9t3t99 4600

epp,ou"dny, 0( o^,", MfNl4q

Page 6



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes i

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylen€s, Total
Methyl ,ed -Butyl Ether

COLTIMBIA ANALYTICAI- SERVICES, INC.

Anal)'tical Report

ARCO Products Company
TO#24 l I 8.00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

ServiceRequest: 59902604
Dale Collected: NA
Date Received! NA

Units: uglL (ppb)

Basis: NA
Method Blank

s990904-WBl

Prep
Method

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

Analysis
Method

CA,/LUFT
8020
8020
8020
8020
8020

MRL Result
Result
Notes

Dilution Date Date
Fattor Extracted AnalYzed

50
0.5
0.5
0.5
0.5
3

NA
NA
NA
NA
NA
NA

9/4199
9t4t99
9/4199
9t4t99
9t4/99
9t4/99

ND
ND
ND
ND
ND
ND

J  . l  r

Approved ur, 0U( o^"' YllNItl

152?/120591p

Page 7



COLUMBTA ANALYTICAL SERVICES, INC.

QA,/QC R€port

CIient:
Project:
Sample Matrix:

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyz€d:

s9902604

NA
NA
NA

ARCO Products Company
I O#241 I 8.00/RAT# 8/600: OAKIAND
Watcr

Surrogate Recwery Summary
BTEX, MTBE and TPH as Gasoline

Prep Method: EPA 5030
Analysis Method: 8020 cA,/LUfT

P e r c e n t
4-BromofluorobenzeneLah Code

s9902604-001
s9902604-002
s9902604-003
s9902604-004
s990904-LCS
S990904-DLCS
s990904-LCS
S9909O4-DLCS

s990904-WII

Sample Name

MW4(23)
wv-l(13)
MW-5(23)
vw4(14)
Lab Control Samplc
Lab Control Sample
Lab Conlrol Sample
Lab Control Sample
Method Blark

Units: PERCENT
Basis: NA

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

83
89

106
r 5 8  S l
102
102
1 1 3
I  l 3
93

Test
Notes

1 0 9
1 1 0
1 0 8
85

1 0 5
99
9 l
87

100

S I

CAS Acccplance Limits:

Sunogatc rccolcry oLLt ot control limits duc to matrix interfereuce.

6 9 - l t 6 7?-139

Approved By. hf oor",

sLJR2/o20197p
Page 8



COLUMBTA ANALYTICAI SERVICES, INC.

QA/QC Report

Client:

Project:
Sample Matrix:

Sarnple Name:
l-ab Code:
Test Notesi

Analyte

Benzene
Toluene
Ethylbenzene

I-ab Control Samplc
s990904-LCS,

Prep
Method

EPA 5O3O

EPA 5O3O
EPA 5O3O

ARCO Produots Company
TO#24 L r 8.00/RAT#8i6002 OAXTAND
Water

Service Request: 59902604
Date Collected: NA
Date Received: NA

Date Extracted: NA
Date Analrzed: 9/4/99

Units: ug,4- (ppb)

Basis: NA

Lahoratory Control /Duplicate l,aboratory Control Sample Summary

BTE

s990904-DLCS

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

Analyris Spike Level Sample Spike Result Acceptance Percent

Method MRL MS DMS Result MS DMS MS DMS Limits Difference

8020 0.5 25 25 ND
8020 0.5 25 25 ND
8020 0.5 25 25 ND

1'1 26 108 104 ?5-135

24 24 96 96 73-136

26 26 104 104 69-142

4
<1
<1

t ppr,r".dNy, fuI

PaEe ()

Date: Uqldqq



COLUMBIA ANALYTICAL SERVICES, INC.

QA./QC Repon

Client: ARCC) Products Company

Project: TOd24l l 1i.00,iR.AT#8/6002 OAKLAND

Sample Matrix Water

Service Request:

Date Collected:

Date Received:

Date Extracted:

Date Analtzed:

s9902604
NA
NA
NA
9/4r99

Sample Name: Lab Cortrol Sample

LabCode: 5990904-l.CS-

Test Notesi

Laboratory Coflti:ol /Duplicate Labomtory confuol Sample Surllmary

TPH as Gasohne

S99O904-DLCS

Units: ugll- (ppb)

Basis: NA

Analyte

Gdsoline

Prep
Method

EPA 5O3O

Analysis
Method

CA,/LUTT

Spike Level Sample

MRL MS DMS Result

50 250 250 ND

Spike Result

MS DMS

253 Z4l

P e r c e n t

MS DMS

101 96

R e c o y e r y

cAs
Acceptance

Limits

75-115

Relative
Percent Result

Difference Notes

5

epp,ou.dny, 0'1.[ o^r", Cqll/4q

DMS/0105c7t,

Pagc l0



COLUMBIA ANALYTICAL SERVICES, INC.

QA./QC Report

CIient:

Project:

Sample Name:

Lab Code:
Test Notes:

ICV Source:

Analytc

TPH as Grsoline

B€nzene
Toluene
Ethylbenzeoe
Xylenes, Total

Melhyl terr-Bulyl Ethcr

ARCO Produch Cornpany

TOr241 18.00/RAT#8/600? OAKLAND

IC \ I

l c \ i l

Initial Calihration Verification (ICV) Sumnary
Li'l hX, MTRE and TPH as Gasoline

ServiceRequest: s9902604
Date Anabzed: 9/4/99

Urits: us/L (ppb)
Basis: NA

Prep

Method

EPA 5O3O

EPA 5O3O

llPA 5030

EPA 5O3O
EPA 503O

EPA 503(]

Analysis

Method

CA,/LUFT
8020
8020
13020

8020

8020

cAs
Percent Recovery

Acceptance
Limits

8 5 - I t 5
85- l  l5
85- l  l5
85- l  l5
85-115
85-115

Percent

RecoYery

l 0 l
108

96
104
101

108

True
Value

250
25
25
25
75
25

Result
NotesResult

2s2
?1

26
76
21

Page I I
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Columbio
Anolyticol
Service5'"'

4n Ernplote<.-Awt .c.J CamPanv

September 8. 1999 Service Request No.: 59902605

Mr. Glen Vanderveen
IT/EMCON
2201 Broadway, Suite 101
Oakland, CA 94612

REI TO#241 18.00/RAT#8/6002 OAr(LANn

Dear Mr. Vanderveen:

Enclosed are the results of the sample(s) submined to our laboratory on August 25' 1999'

All analyses were performed in accordance with our laboratory's quality assurance program.

Results are inlended to be considered in their entirefy and apply to the sample(s) analyzed'

Columbia Analytical Services is not responsible for use of less than the complete report'

Signature of this CAS Analytical Report confirms that pages 2 though 8, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California

Department of Health Services (certificate number: 1496, expiration: January 31, 2001)'

If you have any questions, please call me at (408) 748-9700.

Respectfu lly submitted,

Columbia Ana$ical Services, Inc.

fw^d'/--,Zt*.",M c::7n"vo*z)
Bernadette Troncales
Project Chemist Inboratory Director

1 1 1 , 1  \ / i - r ^ r  a ^ '  ' r r .  Snn tn  C ln rn  f  A  O  5O 51 Teleohnne ( 4OB) I4B-9'7OO . Fcx (408) 748-9860



A2LA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
cFc
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC/MS
tc
tcB
lcP
tcv
J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NfU
ppb
ppm
PQL
OA/QC
RCRA
RPO
stM
SM
STLC
sw

TCLP
TDS .
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES' INC.
AcronYms

Americ€n Association for Laboratory Accreditation
American Society tor Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
Califomia Assessment Metals
Califomia Air Resources Board
Chemical Abst"act Service registry Numb€r
Chlorufluomcalbon
Colony-Forming Unit
Chemic€l Oxygen Demand
Deoartment ol Environmental Conservation
Department of EnMronmental Quality
DeDartment of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Department of Health
LJ. S. Environmsntal Pmtection Agency
Environmental Labo€tory Accreditation Program
Gas Chromatography
'Gas Chromatography/Mass Spectmmetry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verill€ation sample
Estimated mncentration. The value is less than the MRL' but greater than or equal to

the MDL. lf the value is equalto the MRL, the result is actually <MRL betore rounding'

Laboratory Control Sample
Leaking Underground Fuel Tank
Modified
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration ofa
substance allowed in drinking wateras established bythe U S. EPA
N4ethod Detection Limit
Most Probable Number
Method Reporting Limit
Matrix SDike
Methyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Council ofthe paper industry for Air and Stream Improvement
Not Detected at or above the method reporting/detection limit (l\'4RUMDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity t-Jnits
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assu|ance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed.' 1992
Solubil ity Threshold Limil Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846'
3rd Ed,, 1986 and as amended by Updates l, l l , l lA, and llB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal

to the MDL. lf the value is equal to the PQL, the result is actually <PQL before rounding'
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyte(s) ACRONLST.DOC 7/14195

rage t



Client:
Proj€ct:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Atralyte

TPH as Casoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total
Methyl tert -Butyl Ether

COLI]MBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
TO#241 1 8.00/RAT#8/6002 oAKLAND
Water

BTEX. MTBE and TPH as Gasoline

Mw-7(12)
s9902605-001

ServiceRequest: S9902605
DateCollected: 8/25199
Date Received: 8/25199

Units: ug/L (ppb)
Basis: NA

Prep
Method

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

Analysis
Method

CA,'LL'FT
8020
8020
8020
8020
8020

Result
Notes

Dilution Date Date
Factor Extracted AnalyzedMRL

50
0.5
0.5
0,5
0.5
3

9/4/99
9t4t99
9t4/99
9/4/99
9/4/99
9/4/99

Result

1 1 9
ND

ND
ND
l l

NA
NA
NA
NA
NA
NA

,1,.,.-
Approved By: #'{l Date:

ls2r0?0t97p

Page 3



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total
Methyl ter, -Butyl Ether

COLUMBIA ANALYTICAL SERVICES' INC.

Analytical Report

ARCO Products Compary
TO#241 I 8.00/RAT#8/6002 oAKLAND
Water

BTEX, MTBE and TPH as Gasoline

S€rviceRequest: 59902605
Date Collected: NA
Date Received: NA

Units: ug/L (ppb)
Basis: NA

Method Blank
s990903-WBl

Prep
Method

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

Analysis
Method

CA,/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.5
3

9t4t99
9t4t99
9/4t99
9t4t99
9t4/99
9/4/99

Dilution Ilate Date
Factor Extracted Analyzed Result

Result
Notes

ND
ND
ND
ND
ND
ND

NA
NA
NA
NA
NA
NA

ApprovedBy: ftrI o^r,, 0"/lodqt/

ts2202059?p

Page 4



COLUMBIA ANALYTICAL SERVICES, INC.

QA.iQC Report

Client:
Project:
Sample Matrix:

ARCO Products Company
TO#24t | 8.00/RAT#8/6002 0AKLAND
Water

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline

Test
Notes

Units; PERCENT
Basis: NA

P e r c e n t  R e c o v e r Y
4-Bromofluorobenzene a,a,a-Trifluorotoluene

ServiceRequest: s9902605
Date Collected: NA

. Date Received: NA
Date Extracted: NA
Date Analvzed: NA

79
t02
102
1 1 3
1 1 3
100

12-139

Prep Method:
Analysis Method:

Sampl€ Name

Mw-7(12)
Lab Conftol Sample
Lab Conffol Sample
Lab Control Sample
Lab Control Sample
Method Blank

EPA 5O3O
8O2O C'LUFT

Lab Code

s9902605-001
s990904-LCS
s990904-DLCS
s990904-LCS
s990904-DLCS
s990903-WB1

106
105
99
9 l
8'l
93

CAS Acceptance Limits: 69-1  t6

^ t  -  - . 1  /

ApprovedBy: $/ ,"r,, LYIL){/%-

SUR2/020197p

Page 5



COLUMBIA ANALYTICAL SERWCES, INC.

QA/QC Report

Client:
Project:
Sample Matrix:

ARCO Products Company
TOf24 | 18.00/RATd8/6002 0AKLAND
Wate r

ServiceRequett: 59902605
Date Collected: NA

Date Rec€ived: NA
Date Extracted: NA
Date Aralyzedr 9/4/99

Sample Narne:
Lab Code:
Test Notes:

Lab Control Sample
s990904-LCS,

Matrix Spike,/Duplicate Matrix Spike Summary
BTE

s990904-DLCS
Units: ugll- (ppb)

Basis: NA

Anab'te

Benzeite
Toluene
Ethylbenzene

Prep
Method

EPA 5O3O
EPA 5O3O
EPA 5O3O

Analysls
Metbod MRL

8020 0.5
8020 0.5
8020 0.5

P e r € e D t  R e c o v e r Y
CAS RelatiYe

Spike Level Ssmple Spike Result Acceptance Percetrt

MS DMS Result MS DMS MS DMS Limits Dilferetrce

25
, 5

25

25
25
1 5

ND
ND
ND

2'7 26 108 104 75-135
24 24 96 96 13-136

26 26 104 104 69-142

< l

< l

ApprovedBy fuf ,^,", ll f ailqq

DMS/02o597P

Page 6



Clienb ARCO Products Company
Project: TO#241I8.00/RAT#8/6002OAKLAND
SrmDle Matrix: water

Sample Name: Lab Co[trol Sarnple
Lab Code: S990904-LCS,
Test Notesl

COLUMBIA ANALYTICAL SERVICES, INC.

QA./QC Report

Matrix Spike/Duplicate Matrix Spike Surnrnar/
TPH as Ga$oline

s990904-DLCS

Units: ug/L (ppb)

Basis: NA

R e c o v e r y
CAS Rehtive

Aaceptanc€ Percetrt Result
Limits DiffereDce Notes

75-t35 5

Service Request:
Dat€ Collected:
Date Rec€ived:

Date Extracted:
Date Analyzed:

s9902605
NA
NA
NA
9/4t99

ADrl]'te

Gasoline

Prep
Method

EPA 5O3O

Analysis
Method

CAILUFT

Spike Level Sample
MRL MS DMS Result

50 2s0 250 ND

P c r c e n t

Spike Result
MS DMS MS DMS

253 24r 101 96

tpp,o,"aey, (tK our",

Page 7



COLUMBIA ANALYTICAL SERVICES, INC.

QdQC Report

Client:
ProJectl

Sample Name:
Lab Code:
Tcst Notes:

ICV Sourc€:

Atrrlyte

TPH as Gasoline
BeiEene
Tolueoe
Ethylbenzere
Xylenes, Total
Methyl ter, -Butyl Ether

ARCO Products Company
TO#241 I 8.00,&AT#8i/6002 oAKLAND

lcv
tcvt

Initial Calibration Verifi cation (lCU Surnrnary
BTEX, MTBE and TPH as Gasoline

Service Request: 59902605
Date Analyzed: 9/4,99

Units: ug/L (ppb)
Basis: NA

Prep
Method

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

Atralysls
Method

CA,'I-IJFT
8020
8020
8020
8020
8020

CAS
Percetrt Recovery

Acc€ptstrce
Limits

85- l  15
85- l  l5
8 5 - 1 1 5
8 5 - 1 1 5
8 5 . 1 1 5
85- l  l5

Percent
R€covery

101
108
96
104
l0 l
r08

True
Value

250

25

25

Result
NotesResult

253
27
24
26

27

Approved Byl (lF ,u,.",ufudEz

PaSe E
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WATER SAMPLEFIELD DATA SHEET Rev.  l

@
cmcon

TYPE: Groundwater X

CASING DIAMETER (inches): 2

CASING ELEVATION (feet/MSL) ;

PROJECT NO :

PURCED BY:

SAMPLED BY i

DEPTH OF WELL (fcer) :

DEP|H OF WATER (feet) :

SAN4PLE ID : rurv-{ ( Z3i

CLll:NT NAME I ARCO #6002

LOCATION : Oakland, CA

Surface Warer Lcachate

.1 I -1.5

NiA vOLUME lN cAslNC rs i l  |  :  f ' '1

CALCULATI .D Pt  RCh rgr l  '  :  
' L  

f

I L.AI ACTUAI. PURGE VOL. (gal ) :

792216

END PURCE :

SAMPLING TIME :

E.C. TEMPERATURT COLORVOLUME

FIELD QC SAMPLES COLLECTED ATTHIS WELL ( i  e'  FB-1. XDUI' l i :

DATE PURGED :

DATE SAMPLED :

T IME

(2.{00 HR)

I t l j
'"Yrt-/-'w):;" ii' E4

Dissolved Oxygen= tlooxt 14 
L N/A

(coBALT O-too) {NTU 0-200)

N/A

wel lwizf fdO

SAMPLING EOUIPMENT

REMARKS:

S IGNATURE: REVIEWED tJY: PACE OF



WATER SAMPLE FIELD DATA SHEET Rev.  l

@
EMCON

? o t t l A SAI i IPLE  ID :

CLTENT NAME :

LOCATlON :

Leachale

Mw-s ( z1i

PURCED tsY t),Jtffo,to
sAMPLED tsY 

-l- ARCO #6002

Oakland, CA

TYPE: Croundwarer X

CASING DIAMETER (inches): 2

Suriace Water

3 .1 X Olher

CASINC ELEVATION (feet/MSL) :
I'1 '

VOLUI \ IE  lN  CASTNG t , ! r l  t :  _2L>

DEmH OF wEl-L (feet) :

DEPTH OF WATER (feel,i :

CALCULATED PURGE (gal.) :

ACTLJAI- PURGE VOL. (gal.) :

. L L . J

WELL INTEGRITY: (o ooo LOCx: O{

REMARKSi

pH. [ .C .  T.rnp Mcrr .  Cnl ibrxr ! )n:  l ) f lc : ffi^-t,'*"ry'',YFt c t000 |

S ICNATURE:

DATE PURGED :

-DATE SAMPLED : I
END PURCE :

SAMPLINC TIME : / L  L , J

TIME

(?4{10 HRI

lvL1

VOLUME

{ga l  )

pH ] E.C TEMPERATURE

( fmhos/ .m@25"cr ("F)

COLOR TURBIDITY

1.7f (o1r d G61

OTHER: Dissolvcd 0xygen= oDoR S{ta-t N/A

(coBALT0-l0o (NTU 0- 20{))

FIELD QC SAMPLES COLLECTED AT THIS WELL ( lc FB- l .  XDUP- I )  : N/A

PURGINC EOUIPMENT SAMPI-]NC EOUIPMENT

2 Bladder Pump

CenLrilug Pump

2 Blrdder Pump

Bai ler  (PVC)

B ier  (Str i I lcss Stccl )

Bomb Sampler 8Jt l . r  (Sl i in lesr  Srcel)

Submersib le

cl l  wiz;rdo

Other: , . Di:jp0sabl€ T€fton Bailer

REVIEWI lD  I IY : PACE oF



WATER SAMPLE FIELD DATA SHEET Rev. l

SAMPLE lD : ir ' Iw-7 {7t / l@
cfncon

PROIECT NO :

PURGED BY :

SAMPLED tsY :

TYPE: Croundwatcr x

CASINC DIAMETER (inches)i 2

CLIENT NAN,IE :

LOCATION :

Leachatc

ARCO #6002

Oakland, CA

SLrrface waler

x l 4.5 O(her

CASING ELEVATIoN (feet/MSL) : , 'VOLUi\, lE IN CASINC (gal.) :

pH. EC. Tcrnp.  MetcrCl l ibr  l ;on: l )  c :

r;*-=an"M{,'E.C l

SICNATURE: REVIEWED BY: PACE o l r

DATE PURCED :

DATE SAMPLED :

TIME VOLUME

END PURGE :

sAMPLINC rrME '  / !  i  f

{un,rs)  (pmhov.mO25'c)  ( :F)

*.,-/ t){.c Vl I

F H TEMPERATURE' COLOR

(\ ' isu.1)
i2400 HR)

/( fi-
(8r1.)

OTHER: Dissolved 0xyg9n= oooP.: fu'A N/A

FIELD QC SAMPLES COLLECTED AT'THIS WELL ( i ,E. FB.I.  XDUP-I) :

PURGING EOUIPMENT SAMPI,ING EOUIPMENT

lcoBALT0,r0o) (NTU O 2(x))

N/A

2 Bladder Pump

Centr i fugr lPump

2'  Blrdder Pump

Submersib lc

Bomb Bl]r ler  {Slr in less Stccl )

Dcdiclred

Disposrble Teflon Baile



DATA SHEET

SAIVII,LE ID I Mlv-s M LPPROJECT NO :

PURCED BY :

CfnCOn SAMPLED BY :

TYPE: Croundwalcr X

CASINC DIAMETER (inches):

WATER SAMPLE FIELD

Sudace Water

2 X l

----{e-
I

Rev. l

@

CASINC ELEVATION (feet/MSL) :

CLIENT NAME i

LOCATION :

LCACniltc

ARCO #6002

Oakland' CA

Olher

C)thcr

DEPTH OF WELL (feel) :

DEMH OF WATER (feet) :

pH, E.C .  Trr  p.  Mcler  Cal ibta l ion:  Dxrr :

VOLLIME IN CASINC (gal.) :

CALCTJLATED PURCE (gal.) :

ACTUAL PURCE VOL. (gal.) :

LOCK:

o t t -o /L U,-Ot4'1'/

REVIEWLD BY: PACI] OF

'--.-,
DATE PURGED :-------::-

DATESAMPLED '

END PURGE :

SAMPLINC TIME :

TIME

(2400 HR)

VOLUME

( g r l )

PH E,C. ]EMPERATURE

(smhoYcn O25"c)  fF)

COLOR TURBIDITY

OTHERi Dissolved Oxygen= N/A N/A

{coBALT0- l i l0)  rNTU0-200)

FIELD QC SAMPLES COLLECTED AT THIS wEt.L ( i  e. FB'1. XDUP- I )  : N/A

PURCING EOUIPMENT SAM PL INC EOUIPMENT

2 Bladder Pump

Cunlrifugal Pump

2 Blnddcr Purnp

Bomb Sampler

Dipper

Disposable Tenon Bailcr



@
EMCON

-tYI 'E: 
Croundwate{ X

CASINC DTAMETER (jnches): 2

CASINC ELEVATION {fcct/MSL) :

PROJECT NO :

PTJRCED BY:

SAMPLED BY:

DtsfTH OF WELL (leet) :

DEfl'H OF WATER (feet) :

VOLUME IN  CASING (ga l . ) :

CALCULATED PURCE (gal.) :

ACTUAL PURGE VOL. (gal.) :

s A  v  P L E  t D  V W - l  ( / t ' l

CLIF \r \.AME ,4E!9 i!q02_-

LOCATION : Oakland, CA

WATER SAMPLEFIELD DATA SHEET Rev. I

Surface water

l

Lcachate

x 4.5 Othet

7bh

wsttw'rrlc*nv' (e&o - La ht'c/t/ - Ntzt <4

REMARKS:

pH. Fl  C .  Tcmp. Mcl . r  Cr l ihfur ion l ) r tc :

\e;r.ry: t l l  .1
u.c. l00Q_________L- pH

SICNATURE: REVIEWED I:]Y: PAGE

TIME

(2100 HR)

/ t  12

DATE PLJRCED :

DATE SAMPLED :

VOLUME

(8al  l ') @ Cgfo

E.C. TEMPERATURE COLOR

(Imhos/cm@2J"c) ( "F)  {v isua l )

FND PURct' ---

SAMPLING rlME : -/l/:3--

TURBIDITY

{ ! j sur l l

OTHER: Dissolved Oxygen=

FIELD QC SAMPLES COI-LECTED AT THIS WELL ( i  e. FB-l '  XDUP-l ) :

PURCING EOUIPMENT

NiA

(coBALT0 I00) (NTU 0 zlm)

SAMPLINC EOUIPMENT

2 Bladder Pump

Cenrnfugl l lPump

Submersib le Pump

z Bladdcr Pump

Bomb Satnpler ai ler  (Srr in less Slecl )(PvC)

B! i lDr  (S l l l i n less  S ldc l ) Submersrbl€ Pump

Dedicared

Othe. : Disposablc Teoon Bailer



FIELD DATA SHEET Rev. I

SAN'IPLE ID : VW-4 ( //t

CI.-IENT NA\48 :

LOCA'I'ION :

ARCO #6002

EmCOn sAMPLED BY :

TYPE: Croundlva1er X

()xkland, CA

CASING D IAMEI  ER { i nches ) :  2

Surlace wa(c.

3

Lcachatc

4 x 4 . 5 Other

CASINC ELEVATION (fee/MSL) : VOLUME IN CASINC (gal. )  :

CALCULATED PURGE (gal.) :

ACTUAL PURGE VOL. (gal.) :

?' '
DEPTH OF WELL (fectl :

DEP|H OF WATER (feet) :

tf,,o /u, t

WELt- INTEGRITY: 6loa LOCK: d-

REMARKS:

-?*
t H  l 1 ) p l l . 1

DATE PURGED :

DATE SAMPLED : t flt
END PURCE :

SAMPLING TIME : /L fL

TIME

( 2400 HR)

/-'/t-

VOLUME

(g r l . l

p H

lqG

E.C.

trmhovcm@15'c)

tr lr,o

TEMPERATURE COLOR TURBIDITY

w

FIELD QC SAMPLES COLLECTED ATTll lS WELL ( i  c FB-l '  XDUP'l) l

(coaALTo-r00) (NTU O zUD

N/A

SAMPI,]NG EQUIPMENT

2'  Bladder Pump

Bonb Sa'rp ler Bai ler  (Srr in less Slccl )

Dedicrled

Othdf : Disposable Teflon Bailer

pH. l i .C .  Tcmp IU. ' rcr  Cr l ihr l lx)n: l )xr .

REVI IWED I JY : PACE oF



El\4CON Associates - Field Services

192.1 Ringwood Avenue

San Jose. California

Historical l\,4onitoring Well Data

1999 ARCO 6002

792236

Volume
(gal lons )

Did Well
Contained
Product

Gal lons
First 0.00

Second 0.00
Third 0.00

Fourth 0.00
Wel l  lD Qua rter Dale well

dry

MW-3 First
Second
Third
Fourth

02/08/99
06/01/99
08/25l99

0.00
0.00
0.00

GRAB
NA
NA

NO
NO
NO

MW-4 First
Second
Third
Fourth

02/08/99
06/01/99
oa/25/95

0.o0
0.00
0.00

GRAB
GRAB
GRAB

NO
NO
NO

MW-5 First
Second
Third
Fou rth

0u08/99
06/01/99
o8/25t99

0.00
0.00
0.00

GRAB
GRAB

NO
NO
NO

MW-6 First
Second
Third
Fourth

oztoat99
06/01/99
o8t25t99

0.00
0.00
0.00

GNAB
NA
NA

NO
NO
NO

MW-7 First
Second
Third
Fourth

o2lo8l99
06/01/99
oatzst99

0.00
0.00
0.00

GRAB
GRAB
GRAB

NO
NO
NO

MW-8 First
Second
Third
Fourth

oaoat99
06/01/99
08/25199

0.00
0.00
0.00

GRAB NO

vw-1 Firsl
Second
Third
Fourth

o2lo8l99
06/01/99
08125199

0.00
0.00
0.00

GRAB
GRAB
GRAB

NO
NO
N O

vw-4 First
Second
Th ird
Fourth

02/08i99
06/01/99
oal25/99

0.00
0.00
0.oo

GRAB
GRAB
GRAB

NO
NO
NO

Steam water (gal)
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