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November 13, 1998
Project 20805-213.001

Mr. Paul Supple
ARCO Products Company

P.O. Box 6549
Moraga, California 94570

Re: Quarterly Groundwater Monitoring Report, Second Quarter 1998, for ARCO Service
Station No. 4931, located at 731 West MacArthur Boulevard, Oakland, California
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Dear Mr. Supple:
Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached

report which presents the results of the second quarter 1998 groundwater monitoring program at
ARCO Products Company (ARCO) Service Station No. 4931, located at 731 West MacArthur
Boulevard, Oakland, 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 all geologic and hydrogeologic conditions

of interest at a given site. If conditions have not been identified during the monitoring event,
results should not be construed as a guarantee of the absence of such conditions at the site, but
rather as the product of the scope and limitations of work performed during the monitoring event.

Please call if you have questions.

Sincerely,

Pinnacle
Eglen %;er\/een

Project Manager
Quarterly Groundwater Monitoring Report, Second Quarter 1998

Altachment:
cc: Mr. John Kaiser, Regional Water Quality Control Board - San Francisco Bay Region
Ms. Susan Hugo, Alameda County Health Care Services Agency
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Date: November 13, 1998

ARCO QUARTERLY GROUNDWATER MONITORING REPORT
Facility No.: 4931 Address: 731 West MacArthur Boulevard, Oakland, California

ARCO Environmental Enginesr: Paul Supple

Consulting Co./Contact Person: _Pinnacle Environmental Solutions/ Glen VanderVeen

Consuitant Project No.:  20805-213.001

Primary Agency/Regulatory ID No.: _Alameda County Health Care Services Agency

WORK PERFORMED THIS QUARTER (SECOND - 1988):

1. Prepared and submitted quarterly groundwater monitoring repott for first quarter 1998.
2. Performed quarterly groundwater monitoring and sampling for second quarter 1998.

WORK PROPOSED FOR NEXT QUARTER (THIRD - 1998):

1. Prepare and submit quarterly groundwater monitoring report for second quarter 1998,
2. Perform quarterly groundwater monitoring and sampling for third quarter 1998.

QUARTERLY MONITORING:

Current Phase of Project:  Monitoring/Remediation

Frequency of Groundwater Sampling:  Annual (2nd Quarter): A-7, A-13
Semi-Annual (2nd/4th Quarter): A-3, A-5, A-11, A-12
Quarterly: A-2, A-4, A-6, A-8, A8

Frequency of Groundwater Monitoring: _Quarterly

Is Free Product {(FP) Present On-Site: _No

FP Recovered this Quarter: None

Cumulative FP Recovered to Date:  Unknown

Bulk Soit Removed This Quarter: None

Bulk Soil Removed to Date:  Unknown

Current Remediation Techniques: Intrinsic Bioremediation Enhancement

Approximate Depth to Groundwater: _8.5 feet

Groundwater Flow Direction and Gradient
(Average): 0.02 fi/ft toward West-Southwest

Period TPPH- g/Benzene Removed: 0.0/0.0

Cumutative TPPH-g/Benzene Removed: 0.45/0.06 gallons
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DISCUSSION:

+ Bioremediation snhancement is ongoing using oxygen release compound socks (ORC) in wells AR-1,
A-4, A-8 and A-9.

ATTACHMENTS:
« Table 1- Groundwater Elevation and Analytical Data
+ Figure 1 - Groundwater Analytical Summary Map
» Figure2- Groundwater Elevation Contour Map
+  Appendix A - Sampling and Analysis Procedures
»  Appendix B - Certified Analytical Report and Chain-of-Custody Documentation
+  Appendix C - Field Data Sheets

Appendix D - Remedial System Performance Summary
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Table 1
Groundwater Elevation and Analytlcal Data
Total Purgeable Petroleum Hydrocarbons
(TPPH as Gasoline, BTEX Compounds, and MIBE)

ARCO Service Station 4931
731 West MacArthur Boulevard at West Street
Qakland, California

WO\ AARCOMO3NQTRLY 9310298 X1 S\wh:l

Date Well Depthto Groundwate TPPH as Ethyl- Dissolved  Purged/ l
‘Well Geuged/ Elevation  Water Elevation Gasolne Benzene Toluene benzene Xylenes MIBE Oxygen not purged
Number Sampled (feet, MSL (feet, TOB) (feet, MSL) _ (pph) (ppb) {ppb) {pph) {npb) {ppb)  (ppm}

A-2 03/26/96  55.48 5.37 50.11 <50 <0.5 0.5 <05 <0.5 NA NM
05/22/96 5.25 £0.23 <50 <0.5 <0.5 <0.5 0.5 NA NM
08/22/96 $0.45 45,03 <50 1.1 1.8 <0.5 1.3 <25 NM
12/19/96 553 4995 <50 <0.5 5 0.5 <0.5 2.7 NM
04/01/97 8.77 46,71 <50 <0.5 05 <0.5 <0.5 <2.5 NM
05/27/97 9.87 45,61 <50 <05 <05 <05 <0.5 4.6 NM
08/12/97 11,11 44 37 <60 <05 Q5 05 0.5 5.8 NM
11/14/97 10.63 44,85 <50 0.9 2.8 <05 2.4 27 2.6
03/18/98 3.68 £1.90 <60 .5 05 <05 <05 <30 NM
05/19/98 4.82 50.66 <50 <0.5 0.5 0.5 <0.5 <3.0 1.30 P

A-3 03/26/96 54.66 7.20 47,46  semememeeereemmeesseeoe Weli Sampled Semiannually -------memeeaee- e
05/22/96 7.70 46.96 <50 1.2 1.9 0.7 1.3 NA NM
08/22/96 10.88 4378 emeeemsemeneeee- Wall Sampled Semiannually -—------s--uer e
12119196 7.70 46,96 5,900 <25 <25 <25 <25 5300 NM
Q4/01/97 a.78 4488 e Well Sampled Semiannually -----sssmmm-mmemms
05/27/97 10.55 44.11 2,300 <20 <20 =20 <20 3,800 NM
osM et 1112 43.54 SUT—— {1 -1 1T R L LRt
1114/87 8.24 46.42 <1,000 <10 <i0 <10 <10 1,500 3.8
03/18/68 5.05 49.61  mmeememeesseemeeciseees - Well Sampled Semiannually «-----------=s-sceemm=
05/19/98 8.00 45.66 <250 <25 <25 <2.5 <2.5 220 4.60 P

A4 03/26/96 54.73 7.95 46.78 8,900 1,200 21 200 220 NA NM
05/22/96 8.35 46.38 5,300 700 <10 170 130 NA NM
0B/22/96 1§.03 43.70 3,000 480 <50 75 26 150 NM
12/19/96 8.67 46.06 <2,000 <20 <20 <20 <20 15000" NM
04f01/87 11.88 42.78 8,900 1,700 22 310 260 5,900 NM
05/27/97 10.80 43.93 7,100 960 <20 180 74 7,900 NM
08/12/97 11.38 43.35 4,300 670 12 E1 27 2,800 NM
11114/97 7.74 46,99 °  <20,000 300 500 <200 <200 27,000 2.2
03/18/98 6.80 47.93 4,700 600 <20 89 94 1,200 1.0
08/19/98 G.06 45 67 <2000 <20 <20 <20 720 2,000 1.28 P

?‘ AS 03/26/36 5417 7.93 48,28 eeeeemeeesmsemssuemeesees Wall Sampled Sermiannuaily ---s-ceea--mmmmseee
05/22/96 8,20 45.97 <50 <0.5 <0.5 <05 <0.5 NA NM
08/22/86 10.70 43,47 seeetrsssaeeeees Well Sampled Semiannually ---------er---smmmsere-
12/19/96 8.39 45.78 9,900 1,100 330 230 700 24 NM
o4/01/97 10.83 43.34 wemmmmnmesenmmmeemeaenms Well Sampled Semiannually -—----s--ar-o-e-s e
05/27/97 10.65 43,52 100 <0.5 <0.5 <0.5 <0.5 120 NM
08/12/97 11,05 4342 emeeemeesseesmesneeees Well Sampled Semiannually ----------s===---
11/14/97 10.51 43 66 <B0 <08 Q5 AQ 5 <0.5 a1 48
03/18/98 8.10 46.07 eemmemensminsmeemecaees Wl Sampled Setniannually -----ses-r-mmeee
05/19/98 9.31 44.86 590 <5 <5 <5 <5 710 2.43 P
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Table 1
Groundwater Elevation and Analytical Data
Total Purgeable Petroleum Hydrocarbons
(TPPH as Gasoline, BTEX Compounds, and MIBE)

ARCO Service Station 4931
731 West MacArthur Boulevard at West Street
Oakland, California
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Date Well Depthto Groundwate TPPH as Ethyl- Dissolved  Purged/
Well Gauged/ Elevation Water Elovation Gasoline Banzene Toluene benzene Xylenses MBE Oxygen notpurged
Number Sampled {feet, MSL (feet, TOB)_(feet, MSL) _ (ppb) {ppb} {ppb) {pphb) {opb) {opb) __ {ppm)
A6 03/26/96  55.17 7.15 48.02 52 2.7 <0.5 1.1 2.0 NA NM
05/22/96 7.35 47.82 <50 24 <0.5 0.88 1.7 NA NM
08/22/96 10.12 45.05 <50 <05 <0.5 <0.5 <0.5 <25 NM
12/19/96 7.43 47.74 <50 1.7 <05 0.78 1.5 <25 NM
04/01/97 9.97 45.20 <50 4.7 <05 1.9 3.2 <25 N
05/27/97 9.66 45,51 <50 0.69 <0.5 <0.5 <0.5 <25 NM
o8/12/97 10.43 44.74 <50 0.5 <5 <05 .5 <2.5 NM
11/14/97 9.76 45.41 <50 0.5 <05 <0.5 <0.5 <3.0 <1.0
03/18/08 7.00 4817 <80 8.2 05 2.3 2.6 <3.0 3.0
05/19/98 8.27 46,90 <60 <0.5 <0.5 1.3 4.7 <3.0 2,16 P
A7 03/26/96  54.71 6.90 47.81 — 1) | =711 - T e
05/22/96 8,237 46.44 <50 <05 <0.5 <0.5 0.5 NA NM
08/22/96 9.80 44,91 S———— 1/ T4V G T L e
12/19/96 7.19 4752 Well Sampled Annually ------
04/01/97 9.63 45.08 Well Sampled ANRUAIY --emmemsmm-areansimeiaee
05/27f97 9.34 45.37 <60 <0.5 <0.5 <0.5 <0.5 <25 NM
08/12/97 10.10 44 61 Well Sampled ANRUEIY «o-ssememsesmeammmmensen
11/14/97 9,35 45.36 Woell Sampled AnBURIlY ------ee-memmasaromanases
03/18/98 6.75 47,96 Well Sampled ANNUAlY «--mmeemsrsermsmemeamns
05/19/88 8.85 45 86 <50 Q.5 Q5 <08 <05 <3 1.82 P
A8a 03/26/06 83.77 7.10 46.67 48,000 2,600 <100 650 1,100 NA NM
05/22/96 7.20 46,57 14,000 2,800 160 320 190 NA NM
08/22/96 11.57 42.20 8,000 1,000 76 150 96 4,300 NM
12/19/96 8.04 45,73 12,000 450 110 210 230 <500 NM
04/01/97 9.98 43,79 meeescereecmwmemmeeeee Well Sampled Semiarnually -------—----===mrer---
05/27/97 11.45 42.32 11,000 1,600 100 220 210 2,300 NM
08/12/97 11.59 42,18 eeeseesssieeemeese Well Sampled Semiannually —-----susuzssssranse
11/14/97 9.85 43,92 28,000 2,300 <200 400 400 4,100 2.2
03/18/98 7.80 45,97 e Well Sampled Semiannually ------------=-=-=-===
‘ 05/19/98 878 44,99 88,000 4,200 150 640 800 6,700 1.36 P
i A9 Db 03/26/96 53.04 7.05 45.99 <50 <05 <05 <05 <0.B NA NM
05/22/96 7.20 45.84 <50 <0.5 <0.5 <0.5 0.5 NA NM
08/22/96 9.68 43.36 <50 <0.5 <0.5 <0.5 0.5 8.5 NM
12/19/96 7.43 45.61 <50 <0.5 0.5 <0.5 0.5 2.6 NM
04/01/97 9.95 4309  eeeeeeesmmemmsaceee- Well Sampled Serrannually ---r—-----esreeees
05/27/97 9.56 43.48 <50 2.3 <0.5 £.5 <0.5 45 NM
08/12/97 10.15 4288  emeemeeessessssasseeee Well Sampled Semlannually ----res-omessermsomue
1114/97 8.64 44.40 <200 <2.0 <2.0 <2.0 <2.0 190 9.6
03/18/98 6.45 46.59 JRU— 1 (1= T T L
05/19/98 8,35 44.69 <80 <0.5 0.5 <0.5 <0.5 7 1.27 P
|3
Planacle
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Table 1

Groundwater Elevation and Analytical Data
Total Purgeable Petroleum Hydrocarbons
(TPPH as Gasoline, BTEX Compounds, and MtBE)

ARCO Service Station 4931

731 West MacArthur Boulevard at West Street
Oakland, California

Date Well Depth to Groundwate TPPH as Ethyl- Dissolived  Purged/

Woll Gauged! Elevation  Waler Elevaion Gasoline Benzene Toluene benzene Xylenes MIBE Oxygen not purged

Number Sampled (feet, MSL (feet, TOB) (feet, MSL) {ppb) (ppb) (ppk) {ppb) {pph) (opb) __ (ppm)

A-10 03/26/96  54.26 8.28 4598 e Well Removed from Sampling Program ----------sses
05/22/96 8.60 45.66
08/{22/96 1098 43.28
12/19/96 8.80 45.46
04/01/97 11.15 43.11
05/27/97 10.90 43.36
oa/t12/97 11,30 42.96
11/14/97 1080 43.48
03/18/98 - -

05/19/98 - -

A-11 03/26/96  53.74 8.10 45.64 S——, 2 = T T T L e
05/22/96 8.25 45.49 <50 <05 <0.5 <5 0.5 NA NM
08/22/96 10.58 4316 emmemmemereecmmmee-sseses Well Sampled Semiannually «--------=v-creemreeer
12/19/96 8.37 45.37 <50 <0.5 <05 <0.5 «<0.5 <25 NM
04/01/97 10.95 42.79 S—————— 1.7 41 s =T T T LT e
05/27/97 10.60 43.14 <50 <0.5 <0.5 <05 <0.5 3.1 NM
osfi2/a7 11.07 4267 ansmmmmmmmmenmmemenanes Wl Sampled Semiannually ---------omoreer-rees
11/14/97 10.58 43.16 <50 <05 <0.5 <0.5 <0.5 <3.0 1.6
03/18/98 8.14 45.60 SO —— 1 =Yy Y =TT T LT ey
05/19/98 9.40 44,34 <50 <05 <08 <05 5 <3.0 1.13 P

Ad2 03/268/96  52.08 7.83 A4.22 ——— | -1 Y R T U DT ] ey
05/22/96 7.80 44.25 <50 <0.5 <0.5 <0.5 <0.5 NA NM
08/22/96 9.97 42,08 S— 1.1 =Y Y BT T L
12/19/96 818 4387 85 <05 <05 <05 <05 170 NM
04/01/97 10.30 41,78 meeremeermeememeeeeees Well Sampled Semiannually «------sssmremmem
05/27/97 10.05 42.00 50 12 <0.5 <05 <0.5 96 NM
08/12/97 10.46 4159 = eeeeeeeeeeeeememeeeeoee- Well Sampled Semiannually «----s----smmmmmem=ss
11/14/97 9.70 42.35 <50 <0.5 <0.5 <0.5 <0.5 75 7.0
Q3/18/98 8.18 43,90 emeeeemmammmaneamnnene Wl Sampled Sermiannually -o------sreeseomeeee
05/19/98 9.15 42.90, <50 <0.5 <0.5 <0.5 <0.5 29 1.47 P

A-13 03/26/96  55.11 waell Inaccessible
05/22/96 Well Inaccessible
Q8/22/96 well Inaccessible
o4/01/97 Woell Inaccessible
05/27/97 - Well Inaccessible
ogizie? 00 e well Inaccessibla
11/14/97 Well Inaccessible
03/18/98 Weli inaccessible
05/19/98 - Well Inaccessible

WS AARCOWIINQTRLYY931Q298 XLEub:1
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Table 1
Groundwater Elevation and Analytical Data
Total Purgeable Petroleum Hydrocarbons
(TPPH as Gasoline, BTEX Compounds, and MtBE)

ARCO Service Station 4931
731 West MacArthur Boulevard at West Street
Oakland, California

Date Well Dspth 1o Groundwate TPPH as Ethyl- Dissolved Purgedf
Well Gauged/ Elevation  Watet Elevation Gasoline Benzens Toluene benzens Yylenes MIBE Oxygen not purged

{ Number Sampled (feet, MSL (feet, TOB) (feet, MSL)  (ppb) {ppb) {ppb) {ppb) {ppb) {ppb) __{ppm}
I! AR-1 03/26/96 54.72 8.13 46.59 6,200 110 64 38 520 NA NM

05/22/96 857 4615 NS NS NS NS NS NS NM

08/22/96 10,97 43.75 5,600 100 28 29 310 960 NM

12/19/96 8.93 4579 e Wall Removed from Sampling Program ----------=----

o4/0/97 11.78 42894 e Well Removed from Sampling Program s

05/27/97 10.76 43.96 - --- Wall Removed from Sampling Program -c-------sasess

0B/12/97 11.40 4332  emeeeememeneen Well Removed from Sampling Program «--er----s-s-e

11/14/97 10,80 4392  eeemsemeesees Wall Removed from Sampling Program ---------ss:e-==

Well Removed from Sampling Program ---------s-«-s-=

AR-2 03/26/96 B54.77 4.93 49.84 <50 <0.5 <0.5 0.5 <0.5 NA NM
05/22/96 5.65 49.12 NS NS NS NS NS N3 NM
08/22/96 7.27 47,50 <60 <0.5 <0.5 <0.5 <0.5 200 NM
12/19/96 7.78 4689 2 sremeemeeeees Woell Removed from Sampling Program cee-wrer-e
04/01/97 6.80 4797 emeesemeesemenes Well Removed from Sampling Program --s-ssee.-------
o5/27/97 6.32 48.45 eeenmmmeeeme—n- Well Removed from Sampling Program ---------------
08/12/97 7.43 47.34 -.-- Well Ramoved from Sampling Program ——-s-eser==--
11/14/97 8.85 A5B2  reeeeeessseres Well Removed from Sampling Prograrm ----
Well Removed from Sampling Program --wswa-rsee=re
AR-3 03/26/96 54.19 7.95 46.24 <0.5 <0.5 <0.5 NA NM
05/22/98 8.30 45.89 NS NS NS NS NM
08/22/96 10.84 4335 Well Removed from Sampling Program --s«ss-resem
12/19/96 8.56 45.63 Wall Removed from Sampling Program ----
04/01/97 11,24 4295 e Well Removed from Sampling Program -----s------ v
05/27/97 10.67 43,82 aeemameeneeeeme= Well Removed from Sampling Progrém --------------:
08/12/97 11.10 4300  ceseemmmeecaseees Well Removed from Sampling Program ---
11114497 10.60 4358  eeeemeeeeeeneee- Well Removed from Sampling Program ---

Well Removed froim Sampling Program ---------------

MSL = Maan sealevel

TOB = Top of box

ppb = Parts per billon

ppm = Parts per milllon

< = Denotes laboratory detection limit

NA = Not analyzed

NM = Not measured

NS = Not sampled

a. = Blotemadiation snhancement at this well has been In progress singe 05/22/86.
b. Bloremediation enhancement at this well has been In progress since 11/17/96.

-
o

MIBE resuits confirmed by EPA Method 8260,

WS JARCOMI3 NQTRLY 49310298 XLSwh:1 P‘W
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SERVICE STATION 4931, 731 W. MACARTHUR BLVD.
GROUNDWATER ANALYTICAL SUMMARY

EXPLANATION

Groundwater monitoring well

Groundwater extraction well
Soil vapor well

Concentration of total petroleum
hydrocarbons as gasoline (TPHG),
benzene, and MTBE in groundwater
(ug/L); samples collected 5/19/98

Not detected at or above the method
reporting limit for TPHG (50 ug/L),
benzene (0.5 ug/L), or MTBE ?3 ug/L)

Method reporting limit raised due to
high analyte concentration requiring
sample dilution or matrix interference

Not sampled

FIGURE 1
ARCO PRODUCTS COMPANY

OAKLAND, CALIFORNIA

SECOND 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:

e Procedures Manual for Groundwater Monitoring at Solid Waste Disposal Facilities,
Environmental Protection Agency (EPA)-530/SW-611, August 1977

s 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,
31d edition, November 1986

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

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

¢ Leaking Underground Fuel Tank (LUFT) Field Manual, California 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.

WCOSAARCOWS3 \QTRLYW931Q298.D0Cwh:1 A-1 Lennacle



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 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 os gasoline, and an intermittent tone when
immersed in a conductive fluid, such as water. The floating hydrocarbon thickness and water
level were measured by Jowering 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 1-foot
intervals. The water level was measured by lowering the sensor into the moniloring well. A
low-current circuit was completed when the sensor coatacted 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 nearest 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 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 500-gallon water trailer,
55-gallon drum, or a 325-gallon truck-mounted tank to EMCON’s San Jose or Sacramento office
location for temporary storage. EMCON arranged for transport and disposal of the purged
groundwater through Integrated Waste Stream Management, Inc.

Field measurements of pH, specific conductance, and temperature were recorded in a waterproof
field togbook. 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 mefer 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 sample field data sheet.

Weil Sampling

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 fitted with
Teflon-lined septa were used in sampling for volatile organics. These bottles were filied
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
filtration techniques. The sample was fillered 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.
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Sample Preservation and Handling

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

Sample Contalners 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 collection. Samples were kept cool
with cold packs until received by the laboratory. At the time of sampling, each sample was
logged on an ARCO chain-of-custody record that accompanied the sample to the laboratory.

Samples that required overnight storage prior to shipping fo 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 ARCQ-approved laboratory by courier or taken
directly to the laboratory by the environmental sampler. Sample shipments from EMCON to
laboratories performing the sclected 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 duting sample handling from collection through storage. Sample documentation
included the use of the following:

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

samples
* Labels to identify individual samples

» Laboratory analysis request sheets for
documenting analyses to be performed
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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 Calculated and actual purge volumes

s Client’s name  Purging equipment used
* Location * Sampling equipment used
e Name of sampler « Appearance of each sample (e.g., color,

turbidity, sediment)
¢ Date and time
« Results of field analyses (temperature, pH,
»  Well accessibility and integrity specific conductance)

-

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

General comments

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

Labels

Sample labels contained the following information:

* Project number » Sampler’s initials
» Sample number (i.e., well designation) » Date and time of collection
* Sample depth * 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 returned
to EMCON with the analytical results.
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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 +  Well number
*» Site-specific instructions «  Well specifications (expected total depth,

depth of water, and product thickness)
» Specific analytical parameters
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f I

@ MONITORING WELL PURGING PROTOCOL

MEASURE AND RECORD DEPTH TO WATER AND
WELL TOTAL DEPTH
o 1
Wi CHECK FOR FLOATING PRODUCT
]
YES NO
CALCULATE PURGE VOLUME BY
MEASURE AND DOCUMENT
FLOATING PRODUCT THICKNESS. USING T“;' ﬁ?“':;o“ffscffumo“‘:
DO NOT SAMPLE WELL FOR where e
LVED CONSTITUENTS. -
DISsQ © P = calculated purge volume tgailons)
n=314
¢ = radius of well casing in feet
h = height of water column in feet

i
EVACUATE WATER FROM WELL EQUAL 10
WELL EVACUATED TO PRACTICAL LIMITS THE CALCULATED PURGE YOLUME WHILE
MONITORING GROUNDWATER
OF DRYNESS BEFORE REMOVING
ALCULATED PURCE o STABILIZATION INDICATOR PARAMETERS
(pH, CONDUCTIVITY, TEMPERATURE) AT
INTERVALS OF ONE CASING VOLUME,

] , ]
NO

YES
et}

FINAL TWO SETS OF GROUNDWATER |
STABILIZATION INDICATOR PARAMETER
MEASUREMENTS MEET THE FOLLOWING
CRITERIA; WELL RECHARGES TO A LEVEL
pH == 0.1 pH units SUFFICIENT FOR SAMPLE
COND. == 10% COLLECTION WITHIN 24 HOURS
TEMP. == 1.0 °F OF EVACUATION TO DRYNESS,
i I
YES NO YES
WELL PURGING CONTINUE PURGING: EVACUATE FIELD TEST FIRST RECORD WELL
CRITERIA MET: ADDITIONAL CASING VOLUME RECHARGE WATER FOR AS DRY FOR
PROCEED TO OF WATER. MONITORING < {INDICATOR PARAMETERS, | |PURPOSES OF
WELL SAMPLING. INDICATOR PARAMETERS FOR THEN PROCEED TQ WELL SAMPLING.
STABILITY. SAMPLING,
e
™
- FIGURE
@ EMCON MONITORING WELL PURGING PROTOCOL A-1
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@ PROJECT NO : SAMPLEID :

8 WATER SAMPLE FIELD DATA SHEET Rev. 898 )

PURGED BY : CLIENT NAME ;
OWT  sampLeosy: LOCATION ;
TYPE: Groundwater Surface Water Leachata Other
CASING DIAMETER (inches): 2 K 4 45 8 Other
CASING ELEVATION (feetMSL) : VOLUME IN CASING (gal.):
DEPTH OF WELL (feet) ; CALCULATED PURGE {gal.):
DEPTH OF WATER (feet) : ACTUAL PURGE VOL (gal)
DATE PURGED : END PURGE :
OATE SAMPLED : SAMPLING TIME :
TIME VOLUME pH E.C. TEMPERATURE TURBIODITY TIME
{2400 HR) {gal) {uruts) {ymhosicmg@25°c) "M {visualNTU) {2400 HR)
OTHER: QDOR:
(EWT 0-100Q) {NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. F_B-1. XDUP-1):
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Teflon) 2" Bladder Pump Bailer (Teflon)
Cantrifugal Pump Bailer (PVC) Bomb Sampler Bailer (Stainiess Steel)
Submersibie Pump Bailer (Stainless Steel) Dipper Submersible Pump
Wel Wzard™ Dedicated Well Wizard™ Dedicated
Other. Other:
WELL lNTEGRITY: LOCKI
REMARKS:
pH, E.C., Temp. Mater CalibratonDafe: Time: Meter Seral No.:
E.C. 1000 ! pH7 i pH 10 ! pH 4 !
Temperature *F
SIGNATURE: REVIEWED 8Y: PAGE of
f FIGURE
EMCON WATER SAMPLE FIELD DATA SHEET A-2
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(&)

EMCON . SACRAMENTO )
@ GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM
PROJECT NAME :
OWT
SCHEDULED DATE .
Project
SPECIAL INSTRUCTIONS / CONSIDERATIONS : Authorizanon;
EMCON Project No.:
OWT Project No.:
Task Code:
Criginals To:
“: .
Well Lock
Numnber (s)
___ CHECK BOX TO AUTHORIZE DATA ENTRY Site Contact:
Name Phone »
Well Casing Casing Depth to
Number or Diameter Length Water ANAYSES REQUESTED
Source (inchesy {feet {{eet)
i
|
|
Laboratory and Lab QC Istrucuons:
|
- J/
> r\ FIGURE )
@ EMCON SAMPLING AND ANALYSIS REQUEST FORM A-3
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% Analytical
Serviceg™

June 4, 1998 Service Request No.: 9801238

Glen Vanderveen
PINNACLE

144 A Mayhew Wy.
Walnut Creck, CA 94596

RE: 21775-302.003/TO#22312.00/RAT8/4931 OAKLAND
Dear Mr. Vanderveen:

The following pages contain analytical results for sample(s) received by the laboratory on
May 20, 1998. Results of sample analyses are followed by Appendix A which contains
sample custody documentation and quality assurance deliverables requested for this project.
The work requested has been assigned the Service Request No. listed above. To help
expedite our service, please refer to this number when contacting the laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytical
Report below confirms that pages 2 through 20, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

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

%

Greg Anderson
Project Chemist Regional QA Coordinator

3334 Victor Court  w» Santa Clara, CA 95054 = Telephone (408) 437-2400 = Fax (408) 437-9356



AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
coD
DEC
DEQ
DHS
oLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
c
8
Kcp
v

J

Lcs
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NG
NCASI
ND
NIOSH
NTU
ppb
ppm
PaL
QA/QC
RCRA
RPD
SIM
SM
sTLC
sSW

TCLP
TDS
TPH

TRPH
TS8
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc,
Acrohyms
American Assoclation for Laboratory Accreditation
American Society for Testing and Materizls
Biochemical Oxygen Demand
Benzsne, Toluene, Ethylbenzene, Xylenes
Cslifornia Assessment Metals
California Air Resources Board
Chemical Abatract Service registry Number
Chiorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Contral Sample
Duplicate Matrix Spike
Department of Ecology
Department of Health
U. §. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If 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. 8. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Council of the paper industry for Air and Stream Improvement
Not Detected at or abave the methad reporting/detection limit (MRL/AMDL)
National Institute for Oceupational Safety and Health
Nephetometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Guantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1982
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, i, 11A, and IIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Sclids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. If 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 7/14/95

Page 2



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert-Butyl Ether

Cl

IS2A039Tp

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
21775-302.003/TO#22312.00/RAT8/4931 OAKLAND Date Collected:
Water Date Received:
BTEX, MTEE and TPH as Gasoline
A3(1T) Units:
59801258-001 Basis;
Prep Analysis Dilution  Date Date
Method Mecthod MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 5 NA 5/27/98 <250
EPA 5030 8020 0.5 5 NA 5/27/98 <25
EPA 5030 8020 0.5 5 NA 5/271/98 <2.5
EPA 5030 8020 0.5 5 NA 5/21/98 <2.5
EPA 5030 8020 0.5 5 NA 5/27/98 <2.5
EPA 5030 8020 3 5 NA 5/27/98 220

‘The MRL was elevated due to high analyte concentration requiring sample dilution.

Page 3

59801258
5/19/98
3/20/98

ug/L (ppb)

Result
Notes

Cl
Ci
<l
€l
Ci



Cliext:

Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert-Butyl Ether

1
G2

|S2202059Tp

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

21775-302.003/TO#22312 00/RAT8/4931 OAKLAND

Water

A-5(259
59801258-002

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8620
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.5

Dilution

Date

Service Request:
Date Collected:
Date Recelved:

Date

Uhits:
Basis:

Factor Extracted Analyzed Result

10
10
10
10
10
10

NA
NA
NA
NA
NA
NA

5/27/98
5/27/98
5/27/98
5/27/98
5/27/98
5/27/98

The MRL was elevated due to high analyte concentration requiring sample dilution.
The sample contains a single non-fuel component eluting in the gasoline range, and quantitated as

gasoline. The chromatogram does not match the typical gasoline fingerprint.

Page 4

590

710

59801258
5/19/98
5/20/98

ug/L (ppb)
NA

Result
Notes

G2
Cl
Cl
Cl
Cl



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Tolucne

Ethylbenzenc

Xylenes, Total

Methyl fert -Butyt Ether

152240205979

COLUMBIA ANALYTICAL SERVICES, INC.

ARCOQ Products Company

21775-302.003/TO#22312.00/RAT8/4931 OAKLAND

Water

A-6(25)
§9801253-003

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

Factor Extracted Analyzed Result

BTEX, MTBE and TPH as Gasoline
Analysis Dilution
Method MRL
CA/LUFT 50 1

8020 0.5 |

8020 0.5 1

8020 0.5 1

8020 0.5 i

8020 3 1

Date

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Recelved:

Date

5/24/98
5/24/98
3/24/98
5724198
5/24/98
5/24/98

Units:
Basis:

ND
ND
ND
13
4.7
ND

89801258
5/19/98
5/20/98

ug/L (ppb)

NA

Result
Notes



Cllent:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Test Notes:

Analyte

‘TPH as Gasoline
Benzene
Toluenc

Ethylbenzene
Xylenes, Total

Methyl fert -Butyl Ether

1S22/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

ARCO Products Company
21775-302.003/T0#22312.00/RAT8/4931 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline
A-TQ22)
$9801258-004
Prep Analysis Dilution
Method Method MRL
EPA 5030 CA/LUFT 50 i
EPA 5030 8020 0.5 1
EPA 5030 8020 0.5 1
EPA 5030 8020 0.5 1
EPA 5030 8020 0.5 1
EPA 5030 8020 3 1

Date

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Recelved:

Units:
Basis:

Date

Factor Extracted Analyzed Resulé

5/24/98 ND
5/24/98 ND
5/24/9% ND
5/24/98 ND
5/24/58 ND

5/24/98 ND

59801258
5719/98
5/20/98

ug/L (ppb)

NA

Resul¢
Notes



Cllent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
21775-302.003/TO#22312.00/RAT8/4931 OAKLAND Date Collected:
Water Date Recelved:
BTEX, MTBE and TPH as Gasoline
A-3022) Units:
59801258-005 Basis:
Prep Analysis Dilation  Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 200 NA 5/27/98 88000
EPA 5030 8020 0.5 200 NA 5/27/98 4200
EPA 5030 8020 0.5 200 NA 5/27/98 150
EPA 5030 8020 0.5 200 NA 5/27/98 640
EPA 5030 8020 0.5 200 NA 5/27/98 600
EPA 5030 8020 3 200 NA 5/27/98 6700

89801258
5/19/98
5/20/98

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluenc

Ethylbenzene

Xylencs, Total

Methyl fert -Buty} Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company

21775-302.003/TO#22312.00/RATE/4931 OAKLAND

Water

A-9(38)
59801258-006

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.5

Dilution

Factor Extracted Analyzed Result

[ T ]

Date

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Recefved:

Date

5/27/98
5/27/98
5/27/98
5/27/98
5/27/98
5/27/98

Units:
Basis:

ND
ND
ND
ND
ND
7

59801238
5/19/98
5/20/98

ug/L (ppb)
NA

Resulé
Notes



Client:
Project:
Sample Maftrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert-Butyl Ether

1S72/020557p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
21775-302.003/TO#22312.00/RAT8/4931 OAKLAND Date Collected:
Water Date Recelved:
BTEX, MTBE and TPH as Gasoline
A-2(199 Units:
$9801258-007 Basis:
Prep Analysis Dilution  Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 5/24/98 ND
EPA 5030 8020 0.5 1 NA 5/24/98 ND
EPA 5030 8020 0.5 1 NA 5/24/98 ND
EPA 5030 8020 0.5 1 NA 5/24/98 ND
EPA 5030 8020 0.5 ! NA 5/24/98 ND
EPA 5030 8020 3 1 NA 5/24/98 ND

59801258
5/19/98
5/20/98

ug/L. (ppb)

NA

Resul¢
Noftes



Client:
Project:
Sample Maitrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzens

Toluenc

Ethylbenzene

Xylenes, Total

Methy! rert-Butyl Ether

Cl

1572/010597p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

ARCO Products Company
21775-302.003/TO#22312.00/RAT8/4931 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline
A-4200
§9801258-008
Prep Analysis Dilution
Method Method MRL
EPA 5030 CA/LUFT 50 40
EPA 5030 8020 0.5 40
EPA 5030 £020 0.5 40
EPA 5030 8020 0.5 40
EPA 5030 8020 0.5 40
EPA 5030 8020 3 40

Date

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Received:

Date

5/24/98
5/24/98
5/24/98
5/24/98
5/24/98
5/24/98

The MRL was elevated due to high analyte concentration requiring sample dilution.

Nema 1IN

Units;
Basis:

Factor Extracted Analyzed Result

<2000
<20
<20
<20
720
2000

89801258
5/19/98
5/20/98

ug/L (ppb)

NA

Result
Notes

Cl
C1
Cl
Ci



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: 59801258
Project: 21775-302.003/TOH#22312.00/RATS/4531 OAKLAND Date Collected: 51998
Sample Matrix; Water Date Recelved: 5/20/98

BTEX, MTBE and TPH as Gasoline

Sampie Name: A-11(299 Units: ug/L (ppb)
Lab Code: §9801258-009 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 t NA 5/24/98 ND
Benzene EPA 5030 8020 0.5 t NA 5/24/98 ND
Toluene EPA 5030 8020 0.5 1 NA 5/24/98 ND
Ethylbenzene EPA 5030 8020 05 1 NA 5/24/98 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 5/24/98 ND
Methyl terf -Butyl Ether EPA 5030 8020 3 1 NA 5/24/98 ND

15000897



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Moethy! fert-Butyl Ether

1ST2/070397p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
21775-302.003/TO#22312.00/RATE/4931 OAKLAND Date Collected:
Water Date Received:
BTEX, MTBE and TPH as Gasoline
A-12(307) Units:
§9801258-010 Basis:
Prep Analysis Dilution Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 5/26/98 ND
EPA 5030 8020 0.5 1 NA 5/26/98 ND
EPA 5030 8020 0.5 | NA 5/26/98 ND
EPA 5030 8020 0.5 1 NA 5/26/98 ND
EPA 5030 8020 0.5 1 NA 5/26/98 ND
EPA 5030 8020 3 1 NA 5/26/98 29

59801258
5/19/98
5/20/98

ug/L (ppb)

NA

Result
Notes



Cllent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethyibenzene

Xylenes, Total

Methyl tert -Buty] Ether

1522020899

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company

21775-302.003/TO#22312,00/RATS/4931 OAKLAND

‘Water

Method Blank
$980523.WB1

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Repost

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

30
0.5
0.3
0.5
0.5

Page 13

Dilution

Date

Service Request:
Pate Collected:
Date Recelved:

Date

Units:
Basis:

Factor Exiracted Analyzed Result

gt bk ot

NA
NA
NA
NA
NA
NA

5/23/98
5/23/98
5/23/98
5/23/98
5/23/98
5723798

ND
ND
ND
ND
ND
ND

§9801258

NA
NA

uglL (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Butyl Ether

1522401205979

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

21775-302.003/T0#22312.00/RAT8/4931 OAKLAND

Water

Method Blank
S980523-WB2

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.5

Page 14

Dilution

Factor Extracted Analyzed Result

P e et et s

Date

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Received:

Date

5/23/98
5/23/98
5/23/98
5/23/98
5/23/98
5/2398

Unts:
Basis:

ND
ND
ND
ND
ND
ND

89801258

NA
NA

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Mairix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Butyl Ether

152020597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company

21775-302.003/TQO#22312,00/RATS/4931 OAKLAND

Water

Method Blank
5980526-WB1

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTBE and TPH as Gascline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.5

Page 15

Pilution

Date

Service Request:
Date Collected:
Date Recelved:

Date

Units:
Basis:

Factor Extracted Analyzed Result

p— e e g s

NA
NA
NA
NA
NA
NA

5/26/98
5/26/98
5/26/98
5/26/98
5/26/98
5/26/98

ND
ND
ND
ND
ND
ND

59801258

NA
NA

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Butyl Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

ARCO Products Compamy
21775-302.003/TO#22312.00/RATS/4931 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline

Moethod Blank
$980527-WBl
Prep Analysis Dilution

Method Method MRL
EPA 5030 CA/LUFT 50 1
EPA 5030 8020 0.5 1
EPA 5030 3020 0.5 1
EPA 5030 8020 0.5 1
EPA 503¢ 8020 0.5 1
EPA 5030 8020 3 1

Page 16

Date

NA
NA
NA

NA
NA
NA

Service Request:
Date Collected:
Date Recelved:

Date

5/27/98
5/27/98
5/27/98
5/27/98
5/27/98
5/27/98

Units:
Basis:

Factor Extracted Analyzed Result

ND
ND

ND
ND
ND

ND

89801258

NA
NA

ug/L (ppb)

NA

Result
Notes
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Client:
Project:
Sample Matrix;

Prep Method:

Analysis Method:

Sample Name

A3(1T)
A-5(25)
A-6(25)
AT(22)
A-8(22")
A(38")
A2(19)
A4Q20")
A-1129)
A-12(309
BATCH QC
BATCH QC
Method Blank
Method Blank
Method Blank
Method Blank

Bl

SUR2/020397p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company . Service Request: 39801258
21775-302.003/TO#22312.00/RAT8/4931 OAKLAND Date Collected: NA
Water Date Received: NA
Date Extracted: NA
Date Analyzed: NA
Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline
EPA 5030 Units; PERCENT
8020  CA/LUFT Basis: NA
Test Percent Recovery
Lab Cede Notes 4-Bromofluorobenzene a,a,8-Trifluorctoluene
§9801258-001 104 94
59801258-002 110 99
89801258-003 83 80
§9801258-004 88 84
89801258-005 106 110
$9801258-006 163 105
S9801258-007 101 103
$9801258-008 110 83
89201258-00% %0 74
59801258010 81 104 B}
$9801278-007TMS 98 108
59801278-007DMS 96 107
§980523-WB1 100 112
$980523-WB2 90 93
$5980526-WB1 160 105
5986527-WB1 100 103
CAS Acceptance Limits: 69-116 69-116

The surrogate used for this sample was 4-Bromofluorobenzene.
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Cllent: ARCO Products Company Service Request: S9801258
Project: 21775-302.003/TO#22312. 0/RATR/4931 DAKLAND Date Collected: NA
Sample Matrix Water Date Received: NA

Date Extracted: NA
Date Analyzed: 5/24/98

Matrix Spike/Duplicate Matrix Spike Summary

TPH as Gasoline
Sample Name: BATCHQC Units: ug/L (ppb)
Lab Code: $9801278-007MS, §9801278-007DMS Basis: NA
Test Notes:
Percent Recovery
' CAS Relative

Prep Analysis Spike Level Sampie Spike Result Acceptance  Percent  Result
Analyte Method Method MRI, MS DMS Resut MS DMS MS DMS  Limits Difference Notes
Gasoline EPA 5030 CA/LUFT 50 250 250 ND 240 240 96 96 75-135 <1
DMSAO%Tp
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client; ARCO Products Company Service Request: 59801258
Project: 21775-302.003/TO#22312.00/RATS/4931 OAKLAND Date Analyzed: 52398
Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline
Sample Name: cv Units: ug/L (ppb)
Lab Code: Icvi Bagis: NA
Test Notes:
ICV Source: CAS
Percent Recovery

Prep Analysis True Acceptance Percent Result
Analyte Method Method Value Result Limits Recovery Notes
TPH as Gasoline EPA 5030 CA/LUFT 250 270 ©0-110 108
Benzene EPA 5030 8020 25 23 85-115 92
Toluene EPA 5030 8020 25 23 85-115 92
Ethylbenzene EPA 5030 8020 25 23 85-115 92
Xylenes, Total EPA 5030 8020 75 70 85-115 93
Methyl fert -Buty} Ether EPA 3030 8020 25 24 85-115 96
ICVI032%
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PrvaR_Pe

ARCO Products Company

Division of Atlantic/Richfisld Company

Task Order No. 77%/2 OO

Chain of Custody

"ARCO Fagiiity no. [{qg ,

Faay Copk land

o™ Glen Vondevve.en

Fax no,

A

R0 o OISR Prau] S pple| BREST Rekninm (8 427500 (Emminamy (GOR) 437757 S o
Consutantname /"7 (Soatant /24 A Mk %Zc?a Larm u/'( <ok, (A
. o 4 Method of shipment
- 2_ Praservation - gn s E‘S %g D§ 52”9/7{7/
a - - £3 o =l o 2 = @ é ZI2F ./
o s | £ Other| | Acd | B £ gg—%&gﬁ; ZIS18 18 gl=518 < 2
8ol T e | F LelEraiclz| |28 L siels A elrver
& 218 z 5 [BE|Bz|=a|sc|Exjs |5 |5 |223F|3 3 Soosal Dovacton -
i . i > 3 o Limit/reporting
g e Lot f;,cwaﬁ
5] cssrbl¢
25t 2 [ 152 X
Special QA/QC
A2} Y | L X Ae
h 9(22') S 1Y X
- X Lormea |
a1} & 1220
?CH"} 7 1245 ))(< Remarks
im0 & /3/0 RAT Y
&
124} i /332 X
2} 1O NANARNAEY: X Z 4{/6';”/ ya
Yxla | . — ﬂerS-"-—»mrp/cs alce ‘”S
21775~ 202.003
Lab Number
€480 125%
Tumaround Time:
Priority Rush
1 Business Day (W}
Rush
2 Business Days 0
Condition of sample: Temperature received: Expedited
— & Business Days O
Relinguished by sampler Date Time | Received by N
W(JX S-2 04"{’ oFo> %&M%ﬁ 7 38 A | standand .
Rélinguished by Date Time | R ed by 10 Business Days
Rehnguished by Date Time | Raceived by labomatory Date Time DM (g ( 3 iéig

Distribution: Whits Copy — Laboratory: Canary Copy — ARCO Envirenmental Engineering: Pink Copy — Consultant

AN
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EMCON - Groundwater Sampling and Analysis Request Form

PROJECT NAME : ARCO STATION 4931 Sampling Project # : 21775-302.003
731 W. MacArhur Blvd, Oakland, CA Reporting Project #: 2

DATE REQUESTED: 19-May-98

OWT Project #: 71048
Project Manager: Glen Vanderveen

— 1

r Groundwater Momitoring Instructions )
| ——

|
—_—

| Treatment Syster Instructions |

Quarterly Monitoring - Third Month of the Quarter

Perform a water level survey prior to sampling {(see ARCQO SOP)
Well survey points are top of well boxes.

Purge three (3) casing volumes.

All lids are extremely difficult to open, bring a crowbar

and a large screindriver.

AR-1, 2, & 3 have 1 inch PVC casings in box for water fevel
measurement.

Sample ID's gn the C-O-C and the sample bottles must include
the depth at which the sample was collected [i.e. MW-1 (30)]

Lisle Rath Paget # (408) 798-2928

Site Contact: ? Site Phone: ? Well Locks: ?
Well ID Casing Casing Top of
orSource Diameter  Length Screen | Analyses Requested |
(inches) {feet) {feet)
A-3- 4.0 19.3 Depth 1o Water
AS5» 3.0 24.0
A-G+- 3.0 25.0 Depth 1o Floating Product
AT~ S@¥io 226
A-8- o 20.0 Floating Product Thickness
A-9e 6.0 38.0
A2 . 4.0 18.0 Total Depth
A-4— 4.0 19.6
A-11- Well Integrity
A-12
A-13~ 1374 44&“‘ Dissolved Oxygen
ovid (Field Measurement)
Above wells in indicated order
TPHG/ BTEX/ MTBE by (EPA 8020)
{Fill 2- 40m} HCL VOAs)
If depth to water is below the top of the screen
take a grab sample. If the water level is above
the top of the screen purge as normal,

Laboratery Instructions:
Provide lowest detection limits possible.

Please use the EMCON Reporting Project Number (2 ) on the CAR,

ND = None Detected [P = Intermitent Product

Page 1 of 1




|
L

FIELD REPORT

DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT #: 21775-302.003 STATION ADDRESS : 731 W. MacArthur Blvd. Oakland, CA

ARCO STATION # : 4931

FIELD TECHNICIAN : Chris Chaco/ Manuel Gallegos

DATE : 5/19/98

DAY : Tuesday

well well Type FIRST SECOND DEPTH TQO { FLOATING WELL
otw| WELL Box Ud | Gasket | tock | ofwent DEPTHTO | DEPTHTO | FLOATING | PRODUCT TOTAL
QOrder \D Seal | Secure | Present [ Number{ Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
{feet) {feet) {feet) (feet) (feet)
1| a3 |0I1C | a5 |#° |23s7]Lwe] 9.0 S, 00 L0 IR 12./
21 as lp | G52 |2ss7{we] 4.510 7! A R E Y
3 A6 | O] a5 [pto J2357 LWC| B2 ¥.29 A Al A 2S¢
a| a7 O a5 | p@|2ss7|we| 5.%5 | g5 Ab | A4 A2 5
5 A-8 I | vauit| ot | None! Sii Y19 €751 AD N P& !
6| A9 | OW |vaultlm |None| Slip | €. 5% | g3¢< P S YT I Y P-4
7 A2 o | 65 a2 |2357|Lwe] Ll 82> | (. g2 (Ao Al A 19.7)
8| aa |0 | 65| M |ass7iwe| 42 | G006 i | up | 2o
o | A1 | ol |G- A fetpet ] G | G AP ! 29.9
10! a1z |8lC o5 P ot jeet 945 1948 B L Hof
11| A-13

SURVEY POINTS ARE TOP OF WELL BOXES

Page 1 of 1




WATER SAM

PROJECTNO 2|1 725+302: 003

PLE FIELD DATA SHEET

Rey 1/2 \

sampied -2 ( 15

&

SURGEDBY A, G, [C.C. CLIENT NAME 07 o it <93/
[ v .
OWT  sampeDBY R LOCATION Akl ard ¢A. -
TYPE Groundwater ¥’ Surface Water Leachate Other
CASING DIAMETER (inches) 2 3 s X 45 6 Other
CASING ELEVATION (feetMSL} AME, VOLUME IN CASING {gal ) 9,712
DEPTH OF WELL {fee") 141 CALCULATEO PURGE (gal} 29, {&
DEPTH OF WATER (feet) H, €A ACTUAL PURGE VOL (gal) __ [ 530
DATEPURGED _S+- (4 -9F END PURGE 1255
DATE SAMPLED J7 SAMPLING TME )24/ S
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
(2400 HR) (gal) {unils} (umhas/icm@25°¢) {*F) {visual) {wisual)
123 100 (, 0 4o LSQ  RRM_ _Hxavy
il Dry ¢ S0 Qe llavrA |
l:Z‘-('g _&LL_&_;{ (ol HE2 (_ﬂC(Q‘ \Xjf
otver DOz L3 ® ODOR _p1 0t MR AL
(COBALT 0-100} (NTU 0-200)
FIELD QC SAMPLES CNLLECTED AT THIS WELL (1.6 FB-1. XDUP-1) AR
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Baer (Teflon) 2" Bladder Pump 5 Bailer (Teflon)
Centrifugal Pump L/B;rer (PVC} Bomb Sampler Bader ({Stanless Steel)
Submersible Pump Baer (Stamiess Steel) Dipper Submersible Pump
Well Wizard"™ Dedicated Well Wizard™ Dedicated
Other Other
WELL INTEGRITY nic Lock. /10/% .
REMARKS- Ol Semples Lo fen
pH. E C . Temp Meter Calibration Date S/16/ f F Twne Meter Senal No ?7/«
EC 1000 / pH 7 / pH 10 ! pH 4 ¢

Temperature ‘F

SIGNATURE:
\. G AL

REVIEWEDBY%PAGE [__oF Z/ J




4 WATER SAMPLE FIELD DATA SHEET \

\@’ PROJECTNO 70 75-302: 003 saMPLE D g - &f (20
PURGED BY A, (. 1 €. C. CLENTNAME g/ o#t 493/

T -
OWT  saweLenay L LOCATION  AKLAND, (B
TYPE Groundwater __ ¥ Surface Water y‘ate Other
CASING DIAMETER (inches) 2 3 4 45 6 Other
CASING ELEVATION (feetUMSL) AR VOLUME IN CASING (gal ) 2] |
DEPTH OF WELL (fee’) 20 A CALCULATED PURGE (gat) __ 1. ¥3
DEPTH OF WATER (feet) .00 ACTUAL PURGE VOL {gal) i {-Q
DATE PURGED S- 14 -9F¢ END PURGE 1305
DATE SAMPLED Jr SAMPLING TIME 130
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{2400 HR) {gal) {units) {pmhos/icm@25°c) {*F) (visual) pesual)
. e XA (.5 [y _C2 _(foobs _¢meq
wef Dy b L0 74//‘*4"5 ‘
rechacse (G2 (224 L3> Clo oy e
otver DOz L 2 ¥ ODOR ngam§ MR ALE
{COBALT 0-100} (NTU 0-2003
FIELD QC SAMPLES ~0LLECTED AT THIS WELL (1 . FB-1, XDUP-1) . AR

SAMPLING EQUIPMENT

2" Bladder Pump 5 Bailer (Teflom)

PURGING EQUIPMENT

/Bradder Pump Baiter (Teflon)
Centnfugal Pump Bailer (PVC) 8omb Sampler Bailer {Stainless Steel)
Submersible Pump Bailer {Stainless Sleel) Dipper Submersibie Pump
Well wizard'™ Dedicated well Wizard™ Dedicated
Other Other
WELL INTEGRITY: nk. Lock A/or/c
REMARKS. Ol Stmple s 46 ke
v

pH.E C . Temp Meter Calibration Date S/’9 ﬁf 7 Time Meter Senal No f m

EC 1000 / pH7 { pH 10 ! pH 4 !

Temperature *

SIGNATURE—% féé%z > REVIEWED BY %PAGE S or //




e

PROJECTNG 717 2s-202. 002

4 WATER SAMPLE FIELD DATA SHEET

Rev 1/9° w

sampLe D -2 (j1')

&

CUENT NAME  ppr oft 491/

PURGED BY A/, G.{T/C.C.

OWT  sampieo 8y Jr LOCATION OAKLAWND, CA
TYPE  Groundwater ¥ Surface Water ’}Qhate Other
CASING DIAMETER (inches) 2 3 4 45 6 Other
CASING ELEVATION (feeVMSL) MR VOLUME IN CASING (gal) S. 29
DEPTH OF WELL (fee?) (7. / CALCULATED PURGE {gal ) /S. 977
DEPTH OF WATER (feet) S o0 ACTUAL PURGE VOL (gal ) < <
DATEPURGED S~ |4 - 9% END PURGE 1019
DATE SAMPLED J7 SAMPLING TIME __ (O2%
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
. (2400 HR) {gal) {urits) {#mhos/cm@25°c) {*F) {visual) {wisual}
1019 8.5 L2t 75 KeH Hep iy
H@ed  wuil  Orf " &d SiS qish] ]/
T
_L02)  [lheme L339 750 (52 A i
otver DOz (.0 ODOR  Mlgst AR ALE
{COBALT 0-100} {NTU 0-200)
FIELD GC SAMPLES ~ALLECTED- AT THIS WELL (1€ FB-1, XDUP-1). AR
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Baiter {Teflon) 2" Bladder Pump 5 Bailer (Teflon)
Centnfugal Pump 34 Baser (PVC) Baomb Sampler Bailer (Stainless Steel)
Submersibie Pump Baller {Stainless Steel) Dwpper Submersibie Pump
Well Wizard'™ Dedicated Weil Wizard™ Dedicated
Other: Other
WELL INTEGRITY ol LocK:_/1ppe
REMARKS: Al Stmples Ja ks

EC 10006/’?‘-/ ; L0V pHT 7/ ! /00

pH.E C Temp Meter Cahbration Date \52 /g {f; Time Q Z,’ zc)

Meter Serial No _M/t_
10 IFY 1 /OO0 pHa 3281 §oi)

Temperature ‘F Z, 5"—

SIGNATUR
\ 7 =

REVIEWED BY %_PAGE S o)/




4 WATER SAMPLE FIELD DATA SHEET e

@ PROJECTNO 719 75-302. 003 SAMPLE D 2] ?(2@\

PURGEDBY ], G, [L.C CLENTNAME g7 o /537
T
OWT  sawpLepBY > LOCATION  pAKLAD, (Ao
TYPE  Groundwater __L/_ Sudace Water Leachate Other
CASING DIAMETER (inches) 2 3 o 4 45 ] Other
CASING ELEVATION (ieeUMSL) AR VOLUME IN CASING (gal ) S?Y
DEPTH OF WELL (fee!) 2.5 CALCULATED PURGE (gal ) /7. 3¢
DEPTH OF WATER (feet} ./ ACTUAL PURGE VOL (gal) 17
DATEPURGED S~ |4 -9F END PURGE PRE
DATE SAMPLED J7 SAMPLING TIME IEYA]
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{2400 HR} 9ai } {urnts) {pmhosicm@25°c) {*Fy (wisual) (visuall
[oX, _C.O2 (.l Y (G- S Rl Heard
) 1220 _L.SZ 1128 (el ¥ \\ j\
1O\9 . l_‘?f (. [O LQQ»’Z Cole T AW, VA
otver DOz 298 ODOR N pder=e ¥~ MR ALE
(COBALT 0-100} (NTLU 0-200}
FIELD QC SAMPLES ~ntL ECTED-AT THIS WELL ( i.e. FB-1,XOUP-1) . AR

SAMPLING EQUIPMENT

2" Bladder Pump 5 Bailer (Teflon}
Bomb Sampler Baiter (Stainiess Steel)

PURGING EQUIPMENT

2" Bladder Pump Bailer (Teflon}
Baier (PVC)
Bailer {Stainiess Steel)

Centrifugal Pump
Dipper Submersible Pump

L
L

Submersible Pump
Well Wizard™ Dedicated

LI

Well Wizard*™ Dedicated
Other Other
WELL INTEGRITY:  pueds newr wetl gin =6-S (rackd LOCK. f104t7
REMARKS: Ol SemiPles de kes

pH. € C . Temp Meter Calibration Date \S__/_ /G /GF Time Meter Senai No 5 D 2

EC 1000 I pH7 ! pH 10 / pH 4 !

Temperature *

sueumua% 44%4 > REVIEWED BY ﬁmce 4’ or / /
J




4 WATER SAMPLE FIELD DATA SHEET \

@ PROJECTNO 2} 2s-302: 003 sampLE D 4 - (o (2S1)

PURGEDBY A, Gy, [ C.C. CLENTNAME A9/ o %3/
T v L
OWT  sampieosy \f, LOCATION @Akl AN, €A -
TYPE Groundwater ¥ Surface Water Leachate Cther
CASING DIAMETER (inches) 2 3 4 45 6 Other
CASING ELEVATION (feet/MSL) AR VOLUME IN CASING (gat ) (1. 25
DEPTH OF WELL (fe€*) 725.¢ CALCULATED PURGE (gal) 1 Y. Y
DEPTH OF WATER (feet) Y, 27 ACTUAL PURGE VOL ({gai ) {9, >
DATEPURGED S- (4 -9Y7 END PURGE 165 9
DATE SAMPLED J7 SAMPLING TIME ]
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
(2400 HR) (gal ) {tunits) (Wmhos/cm@25°C) °F) {wisual) {wisual)

5SS b, $2 _$39 (¢l _RRet ey !,
[0Sl 139 tat (ol (LS | [

“wsq Jqo _Cad _Leg Ll AV, R
other DOz A/0 ODOR 1o e NR ALE

{CQBALT 0-100) {NTU 0-200)

FIELD QC SAMPLER TNLLECTED AT THIS WELL (1 e FB-1, XDUP-1) /tfr?

SAMPLING EQUIPMENT

2" Bladder Pump 5 Bailer (Teflon)

PURGING EQUIPMENT

2" Bladder Pump Batler (Teflon)
Centrfugal Pump Aatler {PVC} Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Bailer {Stainless Steel) Dipper Submersible Pump
vell Wizard*™ Dedicated Well Wizard™ Dedicated
Other Other
WELL INTEGRITY. Oic LOCK A /ute.
REMARKS Al Y amP/A § dg fen

pH, EC . Temp Meter Calbration Date \52 / f ff‘? Time Meter Serial No f’")m

EC 1000 I pH 7 ' pH 10 t pH 4 !

Temperature *

\SIGNATURE—ZZ _/%7/44 > REVIEWED BY-%PAGE C o /) )




WATER SAMPLE FIELD DATA SHEET Rev 114~ \

\@’ PROJECTNO 21 =s-302, 003 SAMPLE D ) - ) /39'\
7

PURGED BY A4, (5, /C.C, CLIENTNAME Apro# 495/

OWT  sawpieosy g LOCATION @Akl AMD, (A
TYPE Groundwater Y Surface Water Leachate Other
CASING DIAMETER (inches) 2 3_¥ Y S 6 Other
CASING ELEVATION (feet/MSL} MR VOLUME IN CASING {gal) s/
DEPTH OF WELL (fee’) 27 CALCULATED PURGE (gal } AT Y4
DEPTH OF WATER (feet) T €< ACTUAL PURGE VOL (gal) X <
DATE PURGED _ 5= |4 ~9F END PURGE [/
DATE SAMPLED J/ SAMPLING TIME 117
TIME VOLUME pH E.C TEMPERATURE  COLCR TURBIDITY
{2400 HR) (gal) {umts) {ymhos/cm@25°c) {*F) (wigual) {wsual)
j1o s L ¥G x4 (G2 TRt Hem |
(112 oy L.g>r Yy _Lb.S i
Yy /5 L fo Y72 _LlS UL A
otver DNO- |, ¥ , ODOR __ 1\ O MR AE
» {COBALT 0-100} {NTU 0-200)
FIELD QC SAMPLES oL LECTEDAT THIS WELL (1.8 FB-1. XDUP-1) . AR
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer {Teflon) 2" Bladder Pump 5 Bailer (Tefion)
Centniugal Pump 1'/ Baer (PVC) Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Baier {Stanless Steel) Cipper Submersible Pump
Well Wizard'™ Dedicated Well Wizard'™ Dedicated
Cther Other
WELL INTEGRITY: ol LOCK g /vrrt
REMARKS. Al .S am?fz\ ¢ dg keq

pH.E C . Temp Meter Calibration Date 37 A TA DS Time Meter Senai No %3 7%

EC 1000 / pH 7 / pH 10 / pH 4 /

Temperature *F
74 eace (o of [
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WATER SAMPLE FIELD DATA SHEET

PROJECTNO 2] 75-302. 002

sampen 4 - (22" )

&

Rev 1/47 \

PURGED BY A, G, LC.C. CLENTNAME  Apr ot Y93/
OWT  sampieosey R LOCATION  AKLAD A
TYPE Groundwater ¥ Surface Water Leachate Other
CASING DIAMETER (inches} 2 3 x 45 6 Other
. -
CASING ELEVATION (feeUMSL) MR VOLUME IN CASING (gal ) H ¥y
DEPTH OF WELL (fee") 22 CALCULATED PURGE (gal ) j o, S
DEPTH OF WATER ({feet) 7. 7% ACTUAL PURGE VOL (gal) v-O
DATEPURGED _ 5™ 4 -9% END PURGE TR%4i
DATE SAMPLED J7 SAMPLINGTIME [ { Y §
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
X
12400 HR) 1gat) fumits) {pmhos/iem@25°c) {*Fy {vesuall (visual)
439 SO (04 _log) LSt _Grgfik pered
faatl B G d AR c;q//u—_g_ i
[ le/S g;g&z;‘ (L.2E [22!;/ &d.,‘? de dy
otHer DO =f, ¢ ODOR  Cdrone NR ALE
s (COBALT 0-100)  (NTU 0-200)
FIELD QC SAMBLES ~ALLECTED AT THIS WELL ( 1e. FB-1, XOUP-1).. AR
SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump Bailer (Teflon)

2" Bladder Pump 5 Bailer (Tefion)

SIGNATUR% 4&% é e REVIEWED BY Z'Zﬁ PAGE

Centrifugal Pump VBT-!er {PVC} Bomb Sampler Baller (Stainless Steel)
Submersible Pump Bailer (Stainless Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Whzard™ Dedrcated
Qther Other

WELL INTEGRITY: OF LOCK 704

REMARKS: A S am?/f g —‘L&. ks

pH, £ C . Temp Meter Calibraton Date S f 7 g _/_‘f 5 Time Meter Senal No cé qh

E C 1000 { pH 7 / pH 10 { pH 4 !

Temperature *

or [/

/




4 WATER SAMPLE FIELD DATA SHEET Rev 110" \

@ PROJECTNO 71115~ 302: 003 SAMPLEID A - & (51' )
CLIENT NAME gggo};f L/C}i.”/

PURGED BY A4, &4, /C.C.

OWT  sawmpLeDBY L LOCATION  BAkLaND A 5
TYPE Groundwater Z Syrface Water Leachate Other
CASING DIAMETER (inches) 2 3 4 45 6 x Cther
CASING ELEVATION (feeUMSL) AME VOLUME IN CASING (gal ) g 32
DEPTH OF WELL (fee?) g S CALCULATED PURGE (eal) 32 9
DEPTH OF WATER (feet) <, 35 ACTUAL PURGE VOL (gal) -~ J A%
DATEPURGED _ 5= |4 -9F END PURGE |2 171
DATE SAMPLED J/ SAMPLING TIME 122 O
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{2400 HR) 1gal ) (units} {umhosicm@25°¢) (*F) twisual) (wisuall
nes  _yus 682 _Gug (T cle.dy Lisk
211 §4.9  _ (280 Gl (6.9 _ Clewr _Claw
12177 [5)-0 Gy LU j (L2 1 ¥
otHeR DO= [, 277 ODOR  } oxt. MNR AL
{COBALT 0100} (NTU 0-200)
FIELD QC SAMPLES ~OLLECTED AT THIS WELL (ie FB-1, XDUP-1) AR
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bader (Teflon} 2" Btadder Pume 5 Bailer (Teflon}
g Centnfugal Pump Bailer (PVC} Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Batler (Stainless Steel) Ohpper Submersible Pymp
Well Wizard'™ Dedicated Well Whzard*™ Dedicated
Other Cther
WELL INTEGRITY: ok LOCK /7ot
remarcs Ol SempleS  da ko

pH. € C . Temp Meter CalibrationDate Ny [19/8F Tune Meter Seral No %’I w

E C 1000 / pH 7 / pH 10 ! pH 4 i

Temperalure "F

SIGNATURE= 222 Cdt REVIEWED BY%_PAGE LB o //
\. /




4 WATER SAMPLE FIELD DATA SHEET Rev 19~ ]

o

@ PROJECTNO ()75~ 302: 003 sampLe 0 4 - // (Zﬁ‘
CLENT NAME g g7 ot Y943/

PURGED BY A4, (4, /¢,

OWT  sampicoey L LOCATION  AkLAKN, (A o
TYPE  Groundwater ¥ Surface Water Leachate Other
CASING DIAMETER (inches) 2 3 K 4 45 6 Other
CASING ELEVATION (feetMSL} AME VOLUME INCASING (gal) 1}, S |
DEPTH OF WELL (fee’) 25 94 CALCULATED PURGE (gal ) .
DEPTH OF WATER (teet) 9,490 ACTUAL PURGE VOL (gal) 7%-°
pEXS
DATEPURGED 5= {4 -9F¥ END PURGE
DATE SAMPLED R SAMPLING TIME /7272
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{2400 HR) (gal ) {uruts) (#mhos/cm@25°c) {"F) {wisuat) (visual)

(525 €0 L. 87 (.53 (2.l flovdy  mon
s (e 83 LS i (L§ S  _(levdd ___...__‘)._

[92% 230 (.52 (Y2 le V-7 ‘¢
otver DNO= L. 47 oDOR pddecte AR AL
(COBALT 0-100) {NTU 0-200}
FIELD QC SAMPLES ~ALLECTED AT THIS WELL (1 €. FB-1, XDUP-1) AR

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump Bailer (Teflon) 2" Bladder Pump )_< Bailer (Teflon)
Centnfugal Pump \—Baiter (PVC) Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Baiter (Stainless Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™™ Dedicated
Other Other
WELL INTEGRITY O\ LOCK. &/ c M
REMARKS: Al Sample. fa kes

pH. € C, Temp Meter Catbration Date \S—f / i {f‘? Time Meter Sernal No y 2}
- N

EC 1000 ! pH 7 { pH 10 / pH 4 !

Temperature *

smmmuaz—% P %Z > REVIEWED BY %PAGE T or /!
J/




4 WATER SAMPLE FIELD DATA SHEET \

\@’ PROJECTNO 7)) 75-302093 samMPLED 4 - |2 Go! )

purGeODBY M, G, [ C.C. CLENT NAME /27 ot 453/
OWT  sampieosy 0 LOCATION  @AKLAMD CA o\
TYPE  Groundwater ¥ Surface Water t.eachate Other
CASING DIAMETER (inches) 2 3 " 4 45 6 Other
CASING ELEVATION (feet/MSL) AR VOLUME IN CASING (gal ) 2779
DEPTH OF WELL (fee’) 2.4 CALCULATED PURGE (gal) _ _73.3%7

G, 15 ACTUAL PURGE VOL (gal ) 23S

DEPTH OF WATER (feet)

DATE PURGED _ S~ J4 -9F% END PURGE ]3¢ ¢
DATE SAMPLED J7 SAMPLING TIME /5O
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{240Q HR) (ga!) {units) {pmhosicm@25°c) (*F}) {wisual} {visual)
/3s/ £.0 (0. 8% _ S L5/ Clovdy  _pchH
[ [e-© Cay {(, ¢l L3-9

[3¢e 235 (e &% S| L% i RY:

OTHER DO = /. W ODOR__ S/, AFr AR ALE
. (COBALT 0-100) {NTU 0-200)
FIELD QC SAMPLES ~PLLECTED AT THIS WELL ( Le. FB-1, XDUP-1) . AR

SAMPLING EQUIPMENT

2" Bladder Pump 5 Bailer (Teflon)

PURGING EQUIPMENT

2" Bladder Pump Bater (Tefion)

Centrifugal Pump Baiter {PVC} Bomb Sampler Bailer {Stainless Steel)
Submersible Pump Bailer (Stainiess Steel) Dipper Submersible Pump
Well Wizargd'™ Dedicated Well Wizard™ Dedicated
Other Other
WELL INTEGRITY. 9]/ LOCK f2(3/2¢,
REMARKS. G SCmple.S «}a ke

pH. E C . Ternp Meter Calibration Date C)_ d / i {f F Time Meter Senal No ? 7/7

EC 1000 / pH7 { pH 10 / pH 4 !

Tempetature 'F

SIGNATURE—22Z S revieweo 8y I8 eace JO o L/
.




( WATER SAMPLE FIELD DATA SHEET TR

@ PROJECTNO 77 75-302: 003 SAMPLE IO /] - _[‘g
GUENT NAME npr ol 93/

PURGED BY 4, (1, /C.C,

OWT  sawpLeney £ LOCATION @Akl sy, ¢A
TYPE  Groundwater Y Surtace Water Leachate Other
CASING DIAMETER (inches) 2 3 4 45 6 Other

CASING ELEVATION (leet/MSL) MR VOLUME IN CASING (gal }

DEPTH OF WELL (fee*) CALCULATED PURGE (gal )

DEPTH OF WATER (feet) ACTUAL PURGE VOL (gal)
DATEPURGED _ 5= |4 -9¢ END PURGE
DATE SAMPLED J/ SAMPLING TIME

TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY

asuall (wsual

{2400 HR) 1ga) {units {pmhosicm@25"¢ 'R
[0 Jdﬁﬁﬂ S frzn  ptdf /Mf 0 W~

s
otHER NOT ODOR /. ALE
{COBALT 0-100) (NTU 0-200)
FIELD QC SAMPLES TOLLECTED AT THIS WELL (1e FB-1, XDUP-1) /(/te
™ PURGING EQUIPMENT SAMPLING EQUIPMENT

2" Bladder Pump 5 Batler (Teflon)
inless Steel)

2" Bladdes Pump Baiec {Teflon)

Centnfugal Pump

Submersible Pump Submersible Pump

\zard"™ Dedicated

Well Wizard'™ —
Other
WELL INTEGRITY" Lock
REMARKS: G S &m’Plp\R -_L& 2% S

pH. E C. Temp Meter Calipration Date S /18 /5F Time Meter Senal No
EC 1000 / pH 7 J pH 0 { pH 4 !

Temperature *F

SIGNATURE—% _/#;é;é > REVIEWED BY QZﬁPAGE /oo /)
. W,




'ARCO Products Company .
Division of Atlantic/Richfield Company *

ARCO Fagiiity no.
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APPENDIXD
REMEDIAL SYSTEM PERFORMANCE SUMMARY



APPENDIX D
REMEDIAL SYSTEM PERFORMANCE SUMMARY

GWE System

Groundwater extraction (GWE) was conducted intermittently between November 10, 1992, and
July 5, 1995. The GWE system was comprised of electric GWE pumps in Wells A-9, AR-1,
AR-2, and AR-3, and three 1,500-pound granular activated carbon vessels arranged in series.
The GWE system was permitted by East Bay Municipal Utility District Permit Account
Number 502-62131. Based on Alameda County Health Care Services Agency authorization that
GWE at the site was no longer required, the permit was relinquished during the second quarter
1996. Overall, 4.6 million gallons of groundwater were extracted and less than 0.06 gallon of
benzene removed. Please refer to the Second Quarter 1997 Groundwater Monitoring Report for
historical GWE system petformance and analytical data.

Intrinsic Bloremediation Evaluation

At the request of ARCO, intrinsic bioremediation indicator parameters (bioparameters) were
monitoted during the fourth quarter 1996 groundwater mouitoring event. Groundwater samples
from Wells A-4, A-8, and A-12 were analyzed for biological oxygen demand (BOD), carbon
dioxide (CO,), chemical oxygen demand (COD), methane, nitrate, sulfate, dissolved oxygen
(DO), and ferrous iron. Wells A-4 and A-8 are located within the plume; Well A-12 is located
outside the plume. Based on analysis of the collected data, intrinsic bioremediation was active at
the site. Please refer to the First Quarter 1997 Groundwater Monitoring Report for details.
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