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December 15, 1998
Project 20805-190.001

1018
Mr. Paul Supple
ARCO Products Company
P.O. Box 6549
Moraga, California 94570

Re:  Quarterly Groundwater Monitoring Report, Third Quarter 1998, for ARCO Service Station
No. 0374, located at 6407 Telegraph Avenue, Oakland, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached
reporl which presents the results of the third quarter 1998 groundwater monitoring program at
ARCQ Products Company (ARCO) Service Station No. 0374, located at 6407 Telegraph
Avenue, Oakland, California. The monitoring program complies with the Regional Water
Quality Conirol Board - S.F. Bay Region 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 sile, but
rather as the product of the scope and limitations of work performed during the monitering event.

Plcase call if you have questions.
Sincerely,

Pinnacle

Glen VanderVeen
Project Manager

Attachment:  Quarterly Groundwater Monitoring Report, Third Quarter 1998

ce: Ms. Susan Hugo, Alameda County Health Care Services Agency
Mr. John Kaiser, Regional Water Quality Control Board - S.F. Bay Region
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Date:

December 15, 1998

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

Facility No.: 0374
ARCO Environmental Engineer:
Consulting Co./Contact Person:

Consultant Project No..

Primary Agency/Regulatory ID No..

Address;

6407 Telegraph Avenue, Oakland, California

Paul Supple

Pinnacle Environmental Solutions/Glen VanderVeen

20805-150.001

Regional Water Quality Control Board - S.F. Bay Region

WORK PERFORMED THIS QUARTER (THIRD - 1998):

1. Prepared and submitted quarterly groundwater monitoring report for second quarter 1998.
2. Performed quarterly groundwater monitoring and sampling for third quarter 1998.
3 Continued intrinsic bioremediation enhancement at wells MW-3 and MW-4 using oxygen release

compound socks.

WORK PROPOSED FOR NEXT QUARTER (FOURTH - 1998):

1. Prepare and submit quarterly groundwater monitoring report for third quarter 1998.
2. Perform quarterly groundwater monitoring and sampling for fourth quarter 1998.
3. Continue intrinsic bioremediation enhancement at wells MW-3 and MW-4.

QUARTERLY MONITORING:

Current Phase of Project:
Fraquency of Groundwater Sampling:

Frequency of Groundwater Monitoring:

ts Free Product (FP) Present On-Site:

FP Recovered this Quarter:

Cumulative FP Recovered to Date:

Bulk Soil Removed This Quarter:

Bulk Soit Removed to Date:

Current Remediation Technigues:
Average Depth to Groundwater:
Groundwater Flow Direction and Gradient
{(Average):

DISCUSSION:

Monitoring/Remediation

Annual (3rd Quarter): MW-1, MW-2, MW-6

Semiannual (1st/3rd Quarter): MW-3, MW-4

Quarterly: MW-5

Quarterly

No

None

None

None

None

Bioremediation enhancement

7.0 feet

0.04 ft/ft toward southwest

« TPPH-g and benzene concentrations at downgradient perimeter Well MW-5 remained below detection

limits this quarter.

«  The occurrence of intrinsic bioremediation at the site was documented during third quarter 1996.

« Intrinsic bioremediation enhancement at the off-site wells MW-3 and MW-4 is in progress. Please

refer to Attachment D for details.

WOSMRCOWITHAQTRLY0374Q398 DOCwh:
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ATTACHMENTS:
« Table 1- Groundwater Elevation and Analytical Data
+  Figure1-  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

WOSAARCOW3T4QTRLY0374Q398.DOC\wh: 1

Appendix D - Remedial System Performance Summary
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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 0374
6407 Telegraph Avenue at Alcatraz Avenue
QOakland, California
Date Well Depthto  Groundwater TPPH as Eihyl- Dissolved Purged/
Well Gauged/ Elevalion Water Elevation  Gasoline Benzens Tolwene benzene XKylenes MTBE  Oxygen Not Purged
Number Sampled  (fcet, MSL) (feet, TOC)  (feet, MSL) {ppb) {ppb) (ppb)} (pph) {ppb) {ppb) (ppm) (P/NP)
MW-1 0173196 158.91 6.34 15257 —memeemermessmeomemeetnaaoneees well Sampled Annually ---
04/1096 5.82 15309 coceeeeesmmrmermmeeceeoeeonees Well Sampled Annually
07/16/96 723 151.68 <50 <0.5 <0.5 <0.5 <0.5 340 NM
10/14/96 834 15057  c--eremeemmooommemennennonn e Well Sampled Annvally
03/27/97 6.37 152,58 cmememeeremsesemmemenemnanennoes Well Sampled Annually
05/27/97 730 151.61 B Well Sampled Annually -~
08/12/97 8.22 150.69 <50 <0.5 <0.5 <0.5 <0.5 620 NM
11/17/97 7.98 15093 cmeomeememennmommsesseeooooe s Well Sampled Annually
03/16/98 4.94 15397 cemeressommeoemiasaneanne s Well Sampled Annually --------eeve-sreacomeeomamsenans
05/12/98 528 R I T Well Sampled Annually -
07/27/98 6.84 152.07 <500 <5 <5 <5 <5 580 06 p
MwW-2 01/31/96 157.92 6.51 151.41 ----- Well Sampled Annually -
04/10/96 6.94 150,98 —ememememessasmroeoseoomsasenens ‘Well Sampled Annually -
07/16/96 173 150.19 <50 1.2 <05 <05 <05 Kk NM
10/14596 835 14957 cvemecmemmmssssamenmso oo Well Sampled Annually -
0372797 740 15052 cmmemeeeemeeomesememaananeees Well Sampled Annually
0527097 7.82 150.10 Well Sampled Annually -
It 08712197 8.29 149.63 <50 <5 0.3 0.5 <05 23 M
11/11/97 8.05 14987  rememeecesmesmimemm oo Well Sampled Annually
03/16/98 545 15147 sememmeeeemomosmnesnanmooes Well Sampled Annually ---
05/12/98 6.93 150.99 ---- Well Sampled Annually --
07/27/98 7.39 150.53 <50 <Q.5 <0.5 <0.5 <0.5 <3 0.85 NP
MWw-3* 013196 153.64 7.02 146.62 140 20 0.87 11 14 NA NM
04/10/96 7.82 14582 84 24 <05 19 1.1 NA NM
(F1/16/96 6.80 146.84 <30 2.2 <0.5 <0.5 <(.5 <2.5 NM
10/14/96 7.67 14597 <50 1.2 <0.5 <0.5 081 2.9 NM
Q32197 762 146 02 <50 0.94 <0.5 0.9 0.63 <2.5 NM
0572797 6.72 14692 cmememmmemmmeeremeem e Well Sampled Semiannually
08/12/97 8.20 145.44 <50 <05 0.5 <05 <05 <2.5 NM
11,1797 7.64 146,00  -eeemmeereroomemesenees Weil Sampled Semiannually ------s-m-csneemmoae 120
03/18/98 5.14 14850 <50 <0.5 <0.5 <05 <05 <3 40 P
05/12/98 553 [T 3 [ R Well Sampled Semiannually
07727798 7.63 146.01 74 <0.5 <0.5 <03 <0.5 <3 1.7 NP
MW-4 0173196 156.53 5.64 150.89 230 23 2.2 37 32 NA NM
04/10/96 6.66 149.87 7,300 1,600 350 350 830 NA NM
07/16/96 733 148.80 5,600 1,100 160 240 520 150 NM
10/14/96 8.55 147.98 4,500 860 72 160 340 <62 NM
03/27197 7.15 149,38 25,000 5,200 760 850 2,600 <250 NM
052197 7.75 14878 —eememwmesmmmmneeneeeee Well Sampled Semiannually
08/12/97 8.46 148 07 4,800 950 40 140 210 170 NM
1141787 8.24 14829 e stemren s Well Sampled Semiannually
03/16/98 532 151.21 <50 <0.5 <05 <05 <0.5 <3 1.5 P
05/12/98 6.38 150,15 eomommememeeemoeeieanes Well Sampled Semiannually
07/27/98 736 149.17 21,000 6,100 %0 810 1,600 <300 0.5 NP
Pinnacle




Page 2 of 2

Table 1
Groundwater Elevation and Analytical Data
Total Purgeable Petroleum Hydrocarbons
(TPPH as Gasoline, BTEX Compounds, and MTBE)

ARCO Service Station 0374
6407 Telegraph Avenue at Alcatraz Avenue
Oakland, California

Date Well Depihto  Groundwater TPPH as Ethyl- Dissolved Parged/
Well Gauged/ Elevation Water Elevation  Gasoline Benzene Toluene benzene Xylenes MTBE Oxygen  Not Purged
Number Sampled  {feet, MSL) (feet, TOC) (feet, MSL) (ppb) (ppb) (ppb) (ppb) {ppb) (ppb) (ppm) (P/NP)
MW-5 0173196 15133 8.64 142.69 <50 <0.5 <0.5 <0.5 <0.5 NA NM
04/10/96 N/A - <50 <0.5 <05 <03 «0.5 NA NM
07/16/96 8.15 143.18 <50 0.79 1.3 <0.5 <0.5 <25 NM
10/14/96 792 143.41 <50 <05 <0.5 <0.3 <0.5 «2.5 NM
03721197 7.5 14358 <50 <0.5 <0.5 <0.5 <0.5 <2.5 NM
05127197 8.16 143.17 <50 <0.5 <05 <05 <5 <2.5 NM
08/12/97  eeemeeeeneserees Well Inaccessible ~------
11/17/97 8.75 142.58 <50 0.5 0.5 <0.5 <0.5 <2.5 40 NP
03/16/98 650 144 43 <30 <0.5 <0.3 <05 <05 <3 1.5 P
05/12/98 7.24 144.09 <50 <0.5 <0.5 <0.5 <0.5 <3 22 P
07/27/98 791 143.42 <50 <G.5 <0.5 <0.5 <0.5 <3 13 P
MW-6 01731596 15334 515 148.69 —eene Well Sampled Annually -
04/10/96 4,58 149.26 Well Sampled Annually
07/16/96 4.96 148.88 <50 <0.5 <05 <(1.5 <0.5 150 NM
10/14/96 6.15 147.69 Well Sampled Annually -
03723557 4.40 149.44 Well Sampled Annually
05/27/97 490 148.94 - Well Sampled Annually
08/12/97 5.43 148.41 <50 <0.5 <0.5 <05 <0.5 39 NM
1111757 587 14797 Well Sampled Annually
03/16/98 452 14932 ‘Well Sampled Annuvally
05/12/98 442 14942 —mne Well Sampled Annually -
07/27/98 475 149.09 <50 <05 <0.5 <0.5 <05 18 09 P
MTBE = Mecthyl tert-butyl cther.
MSL = Mean sea level.
Toc = Top of casing,
pb = Pads per billion.
pm = Parts per million,
< = Less (han laboratory detection limit stated to the right.
NA = Not anatyzed.
INM = Not measured.
NS = Not sampled.
N/A = Not available.
N = ORCs installed in well beginning 11/14/95. Please refer to Appendix D for details,

WOSMRCO03THQTRLY0374Q398 XLSwh:1 Pinnacte
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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

+ 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

» 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 Coliection

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

WOSMRCO37AQTRLY0374Q398 DOCWh: A-l Pianacle



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 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 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. Alternatively,
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 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 clevation 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.

WOSIMRCOOITAQTRLY0374Q398.00Cwh: 1 A-2 Pinnacte



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 watex 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 houss, the monitoring well was recorded as dry for the sampling event.

Groundwater purged from the monitoring wells was transported in a 500-gallon water trailer,
55-gallon drum, or a 325-gallon truck-mounted tank to EMCON’s San Jose or Sacramento office
location for temporary storage. EMCON arranged for transport and disposal of the purged
groundwater through Integrated Waste Stream Management, Inc.

Field measurements of pH, specific conductance, and temperature were recorded in a waterproof
field logbook. Figure A-2 shows an example of the water sample field data sheet on which field
data are recorded. Field data sheets were reviewed for completeness by the sampling coordinator
after the sampling event was completed.

The pH, specific conductance, and temperature meter were calibrated each day before field
activities were begun. The calibration was checked once each day to verify meter performance.
Field meter calibrations were recorded on the water sample field data sheet.

Well 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 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
climinate 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 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.

WOSAARCOV37AQTRLY374Q398.DOCwh:1 A-3 Pinnacle



Sample Preservation and Handling

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

Sample Containers and Preservation

Sample containers vary with cach type of analytical parameter. Container types and materials
were selected to be nonteactive 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 to the laboratory were kept cool 4° 0
in a refrigerator. The refrigerator was kept in a warchouse, which was locked when not occupied
by an EMCON employee. A sample/refrigerator log was kept to record the date and time that
samples were placed into and removed from the refrigerator.

Samples were transferred from EMCON to an ARCO-approved laboratory by courier or taken
directly to the laboratory by the environmental sampler. Sample shipments from EMCON to
laboratories performing the selected analyses routinely occurred within 24 hours of sample
collection.

Sample Documentation

The following procedures were used during sampling and analysis to provide chain-of-custody
control during sample handling from collection through storage. Sample documentation
included the use of the 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 individuval samples
e Jaboratory analysis request sheets for
documenting analyses to be performed

WOSAARCOWVITHQTRLY0374Q398.D0Cwh:1 A-4 Pinnacte



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 o (Calculated and actual purge volumes

¢ (Client’s name + Purging equipment nsed

* Jocation + Sampling equipment used

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

* Date and time
» Results of field analyses (temperature, pH,
e Well accessibility and integrity Speciﬂc conductance)

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

Genetral 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-custady 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.

WOSARCON374\QTRLY0374Q398.DOCWh: 1 A-5 Pinnacle



Groundwater Sampling and Analysis Request Form

A groundwater sampling and analysis request form (see Figure A-3) was used to communicate (0
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
» Ste-specific instructions »  Well specifications (expected total depth,

depth of water, and product thickness)
+ Specific analytical parameters

WOSIARCOWITHAQTRLY0374Q398.D0Cuk: 1 A-6 Pinnaele
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MONITORING WELL PURGING PROTOCOL

MEASURE AND RECORD DEPTH TO WATER AND
WELL TOTAL DEPTH

1
OWT L CHECK FOR FLOATING PRODUCT
- N
YI'ES NO
EASURE AND SocumEe CALCULATE PURGE VOLUME BY
FLOATING PRODUCT THICKNESS. USING mg F ?};i“;’fsoff”*m“:
DO NOT SAMPLE WELL FOR ,
DISSOLVED CONSTITUENTS. :t-‘-e;}cum 4 g vobme (gaions)
n=314

¢ = radius of well casing in feet
h = height of water column in feet

I

EVACUATE WATER FROM WELL EQUAL TO

[FINAL TWO SETS OF GROUNDWA TER
STABILIZATION INDICATOR PARAMETER
MEASUREMENTS MEET THE FOLLOWING

CRITERIA;

pH == 0.1 pH units

YES

WELL EVACUATED TO PRACTICAL LIMITS THE CALCULATED PURGE VOLUME WHILE
MONITORING GROUNDWATER
OF DRYNESS BEFORE REMOVING
ALCUL A pope OV STABILIZATION INDICATOR PARAMETERS
ULA (pH, CONDUCTIVITY., TEMPERATURE) AT
INTERVALS OF ONE CASING VOLUME.
N0
poalf——

WELL RECHARGES TO A LEVEL

.

SUFFICIENT FOR SAMPLE
COND. =£10% COLLECTION WITHIN 24 HOURS
TEMP. == 1.0 °F OF EVACUATION TO DRYNESS,
I i
ves TES
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 L] | ONDICATOR PARAMETERS, PURPOSES OF
WELL SAMPLING. INDICATOR PARAMETERS FOR THEN PROCEED TO WELL SAMPLING,
STABILITY. SAMPLING,
\. _/
[ . FIGURE )
@ EMCON MONITORING WELL PURGING PROTOCOL A-1




( WATER SAMPLE FIELD DATA SHEET Rev. 596 )
@ PROJECT NO: SAMPLEID :
PURGED BY : CUENT NAME :
OWT  sawpieosy: LOCATION :
TYPE: Groundwater Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 45 8 Othar
CASING ELEVATION (feeUMSL) : VOLUME IN CASING {gal) :
DEPTH OF WELL (feat) ; CALCULATED PURGE (gal.) :
DEPTH OF WATER (feet) ; ACTUAL PURGE VOL, (gat):
DATE PURGED : ENO PURGE :
DATE SAMPLED : SAMPLING TIME ;
TIME YOLUME pH E£.C. TEMPERATURE  TURBIDITY TIME
{2400 HR) fgai.) (urvtx) {pmhoscm@2s e) NS {visualNTU) {2400 HR)
QTHER: QDOR:
— (COBALT6-100) ~NTUG-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i F8-1, XDUP.1) ;
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Dladder Pump Bailer (Tafion) 2 Bladder Pump Bailer (Tafon)
Cantrfugal Pump Baier (FVE) Bomb Sampler Baler (Stainiess Steel)
Submerscle Pump Bailef (Stainless Stesi) Dipper Submearsibls Pump
Wol Wearg™ Dedicated Well Wizarg™ Dedicated
Other: Other:
WELL INTEGRITY: LOCK:
REMARKS:
pH. E.C., Temp. Meter CalbcatonDate; Time: Meter Sanal No.:
E.C. 1000 ! pHT / pH 10 / pH 4 {
Termparaturs *F
SIGNATURE:
é FIGURE
EMCON WATER SAMPLE FIELD DATA SHEET A-2
\ y,




y EMCON - SACRAMENTO )
@ GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM
PROJECT NAME :
SCHEDULED DATE :
Project
SPECIAL INSTRUCTIONS / CONSIDERATIONS : Authorizaton:
EMCON Project No.:
OWT Project No.:
Task Code;
Originals To:
V3]
Well Lock
Number (s)
__ CHECK BOX TO AUTHORIZE DATA ENTRY Site Conact:
Name Phone »
Well Casing Casing Depth o
Number or Diameter Length Watsr ANAYSES REQUESTED
Source (inches) (feetd (feet)
Laboratory and Lab QC lstructions:
- _
[ f-\ FIGURE
@ EMCON SAMPLING AND ANALYSIS REQUEST FORM A-3
.




APPENDIX B

CERTIFIED ANALYTICAL REPORTS,
AND CHAIN OF CUSTODY DOCUMENTATION



- 3% Analytical
s dervices "

An Employec-Ownad Cormparry

August 13, 1998 Service Request No.: $9802013

Glen Vanderveen
PINNACLE

144 A Mayhew Wy.
Walnut Creck, CA 94596

RE: 20805-190.001/T0#22312.00/RATS8/374 OAKILLAND
Dear Mr. Vanderveen:

The following pages contain analytical results for sample(s) received by the laboratory on
July 31, 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 15, 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.

Sincerely, Bﬁt
Steven L. Green Greg Anderson
Project Chemist Regional QA Coordinator

AUG 17 1998
By: W

A%%4 Vicror Court = Santa Clora CA 950542316 = Telephone (408) 437-240C  w Fax (408} 437-9356



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

A2LA American Assoclation for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CAM Cafifornia Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service registry Number

CFC Chiorofluorocarbon

CFU Colony-Forming Unit

con Chemical Oxygen Demand

DEC Departrment of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DCE Department of Ecology

DOH Department of Health

EPA U. 8. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GCIMS Gas Chromatography/Mass Spectrometry

Ic lon Chromatography

e Initial Calibration Blank sample

IcP Inductively Coupled Plasma atomic emission spectrometry

Icv Initial Calibration Verification sample

J Estimated concentration. The value is Jess than the MRL, but greater than or equal to
the MDL. If the valus is squal to the MRL, the result is actually <MRL. befora rourding.

LCS {.aboratory Controt Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylene Blue Active Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. S. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Meathod Reporting Limit

MS Matrix Spike

MYBE Methyi tert-Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Councit of the paper industry for Air and Stream Improvernent

ND Not Detected at or above the method reporting/detection limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PaL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Retative Percent Difference

SiM Selected lon Monitoring

SM Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992

STLC Solubility Threshokd Limit Concentration

swW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-848,
3rd Ed., 1886 and as amended by Updates |, II, A, and lIB,

TCLP Toxicity Characteristic Leaching Procedurs

D8 Total Dissolved Solids

TPH Total Petroleumn Hydrocarbons

tr 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.

TRPH Total Recoverable Petroleurn Hydrocarbons

758 Total Suspended Solids

TTLC Total Threshold Limit Concentration

VCA Volatile Organic Analyte(s) ACRONLST.DOC 714/95

Page 2



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Kylenes, Total

Methyl e -Buty] Ether

Cl

15224020597

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

ARCO Products Company
20805-190.001/TO#22312.00/RATS/374 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline
MW-1(25)
§9802013-001
Prep Analysis Dilution
Method Method MREL
EPA 5030 CA/LUFT 50 1¢
EPA 5030 8020 0.5 10
EPA 5030 8020 0.5 10
EPA 5030 8020 0.5 10
EPA 5030 8020 0.5 10
EPA 5030 8020 3 10

Date

NA
NA
NA
NA
NA
NA

Service Request: 59802013
Date Colected:
Date Received:

Date

8/5/98
8/5/98
8/5/98
8/5/98
8/5/98
8/5/98

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

Page 3

Units;
Basis:

Factor Extracted Analyzed Result

<500
<5
<5
<5
<5
580

727198
7/31/98

ug/L (ppb)

NA

Result
Notes

Cl
Cl
C1
Cl
Ci



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methy! terf-Butyl Ether

1S22/070597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company

20805-190.001/TO#22312.00/RATE/374 OAKLAND

Water

MW-6(13)
$9802013-002

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
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.3
0.5

Dilution

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

s M et

NA
NA
NA
NA
NA
NA

8/4/98
8/4/98
8/4/98
8/4/98
8/4/98
8/4/98

ND
ND
ND
ND
ND
18

§9802013
7/27/98
7/31/98

ug/L (ppb)

NA

Resul¢t
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzenc

Xylenes, Total

Mcthyl fert -Butyl Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company

20805-190.001/TO#22312.00/RATS/374 OAKLAND
‘Water

BTEX, MTBE and TPH as Gasoline

MW-5(22)
89802013-003
Prep Analysis Dilution

Method Method MRL
EPA 5030 CA/LUFT 50 H
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 H

Tama €

Date

NA
NA
NA
NA
NA
NA

Service Request: 89802013
Date Collected:
Date Recelved:

Date

8/4/98
8/4/98
8/4/98
8/4/98
8/4/98
8/4/98

Units:
Basis:

Factor Extracted Analyzed Result

ND
ND
ND
ND
ND
ND

7/21/98
7/31/98

ug/L (ppb)

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC,

Anglytical Report
Client: ARCQ Products Company Service Request: $9302013
Project: 20805-190.001/TO#22312.00/RATS/374 OAKLAND Date Collected: 7/27/98
Sample Matrix: Water Date Received: 7/31/98

BTEX, MTBE and TPH as Gasoline

Sample Name: MW-2(25) Units: ug/L (ppb)
Lab Code: $9802013-004 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 1 NA 8/4/98 ND
Benzene EPA 5030 8020 0.5 1 NA 8/4/98 ND
Toluene EPA 5030 8020 0.5 i NA 8/4/98 ND
Ethylbenzene EPA 5030 8020 0.5 i NA 8/4/98 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 8/4/98 ND
Methyl tert -Buty] Ether EPA 5030 8020 3 i NA 8/4/98 ND

1S22070397p



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluena

Ethylbenzene

Xylenes, Total

Methyl fert-Butyi Ether

1522/02039%p

COLUMBIA ANALYTICAL SERVICES, INC.

Anatytical Report
ARCO Products Company Service Request:
20805-190.001/TO#22312.00/RATR/374 OAKLAND Date Collected:
Water Date Received:
RTEX, MTBE and TPH as Gasoline
MW-3(25) Units:
§9802013-005 Basis:
Prep Analysis Dilution  Date Daie
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 8/4/98 74
EPA 5030 8020 0.5 1 NA 8/4/98 ND
EPA 5030 8020 Q.5 1 NA 8/4/98 ND
EPA 5030 8020 0.5 i NA 8/4/98 ND
EPA 5030 8020 0.5 I NA 8/4/98 ND
EPA 5030 8020 3 1 NA 8/4/98 ND

59802013
7/27/98
7/31/98

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Coede:
Test Notes;

Analyte

TPH as Gasoline
Benzene

Tolucne

Ethylbenzeno

Xylenes, Total

Methyl tert -Butyl Ether

Cl

1S22/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCQ Products Company

20805-190.001/TO#22312.00/RAT8/374 CAKLAND

Waler

MW-4(26)
$9802013-006

Prep
Method

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

Analytical Report

Date

Service Request:
Date Collected:
Date Received;

Date

Units:
Rasis:

Factor Extracted Analyzed Result

BTEX, MTBE and TPH as Gasoline
Analysis Dilution
Method MRL
CA/LUFT 50 100

3020 0.5 100

8020 0.5 100

8020 0.5 100

8020 05 100

8020 3 100

NA
NA
NA
NA
NA
NA

8/6/98
8/6/98
8/6/98
8/6/98
8/6/98
8/6/98

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

21000
6100
390
810
1600
<300

59802013
7/27/98
7/31/98

ug/L (ppb)
NA
Result

Notes

Cl



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluenc

Ethylbenzene

Xylenes, Total

Methyl fert -Buty] Ether

1522/020397p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report

ARCO Products Company
20805-190.001/TO#22312.00/RAT8/374 OAKLAND
Water

BTEX, MTRE and TPH as Gasoline
Method Blank
$980804-WB1
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 3020 0.5 1
EPA 5030 8020 0.5 L
EPA 5630 8020 3 1

Date

NA
NA
NA
NA
NA
NA

Service Request: 59802013

Date Collected:
Date Recelved:

Date

8/4/98
8/4/98
8/4/98
8/4/98
8/4/98
8/4/98

Units:
Basis:

Factor Extracted Analyzed Result

ND
ND
ND
ND
ND
ND

NA
NA

ug/L (ppb)

NA

Result
Notes



CHent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

‘TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl ferf-Butyl Ether

1822262059 p

COLUMBIA ANALYTICAL SERVICES, INC.,

Analytical Report
ARCO Products Company

20805-190.001/TO#22312 00/RATRAT4 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline

Method Blank
8980805-WB1
Prep Analysis Dilution

Method Method MRL
EPA 5030 CA/LUFT 50 i
EPA 5030 8020 0.5 1
EPA 5030 8020 0.3 1
EPA 3030 3020 0.5 1
EPA 5030 8020 0.5 I
EPA 5030 8020 3 1

T ~a 1D

Date

NA
NA
NA
NA
NA
NA

Service Request: $9802013

Date Collected: NA
Date Received: NA

Units: ug/L (ppb)

Basis: NA

Date

Factor Exiracted Analyzed Result

8/5/98 ND
8/5/98 ND
8/5/98 ND
8/5/98 ND
8/5/98 ND
8/5/98 ND

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
L.ab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Butyl Ether

15222020397p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

20805-190.001/TO#22312.00/RAT8/374 OAKLAND

Water

Method Blank
5980806-WB!

Prep
Method

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

Analytical Report

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

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

8020 0.5 1

8020 0.5 1

8020 0.5 1

8020 0.5 1

8020 3 ]

Dann 1

NA
NA
NA
NA
NA
NA

8/6/98
8/6/98
8/6/98
8/6/98
8/6/98
8/6/98

ND
ND
ND
ND
ND
ND

$9802013

NA
NA

ug/L (pph)

NA

Resul¢
Notes
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Client:
Project:
Sample Matrix:

Prep Mecthod:

Analysis Method:

Sample Name

MW-1(25)
MW-6(13)
MW-5(22)
MW-2(25)
MW.3(25)
MW-4(26)
MW.-5(22)
MW-5(22)
Method Blank
Method Blank
Method Blank

SURDOWI

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

20805-190.001/T0#22312.00/RAT8/374 OAKLAND

Water

EPA 5030
8020 CA/LUFT

Lab Code

59802013-001
$9802013-002
§9802013-003
$9802013-004
59802013-003
59802013-006
5980201 3-003MS
$9802013-003DMS
$980804-WB1
$980805-WB1
S980806-WB1

CAS Acceptance Limits:

QA/QC Report

Test
Notes

Dann 12

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline

Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:

Units:
Basis:

Percent Recovery

4-Bromofluorobenzene

103
100
160
100
101
100
95
96
104
98
99

69-116

86
91
81
96
95
89
103
101
93
90
o4

89802013
NA
NA
NA
NA

PERCENT
NA

a,a,a-Trifluorotoluene

69-116



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: $9802013
Project: 20805-190.001/TO#22312.00/RAT8/374 OAKI.AND Date Collected: NA
Sample Matrix Water Date Received: NA

Date Extracted: NA
Date Analyzed: 8/4-3/98

Matrix Spike/Duplicate Matrix Spike Summary

TPH as Gasoline
Sample Name: MW-5{(22) Units: ug/L (ppb)
Lab Code: §9802013-003MS, 59802013-003DMS Basis: NA
Test Notes.
Percent Recovery
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance  Percent  Result
Analyte Method Method MRL MS DMS Result MS DMS MS DMS  Limits Difference Notes
Gasoline EPA 5030 CA/LUFT 50 250 250 ND 250 250 100 100 75-135 <1
DMS2037p

Tharma 14



Client:
Project:

Sample Name:
Lab Code:

Test Notes:

ICV Source:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyt tert -Butyl Ether

CVRIT19%¢

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

ICcv
Icvl

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

QA/QC Report
Service Request:
20805-190.001/TO#22312.00/RAT8/374 OAKLAND Date Ana!yud:
Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline
Units:
Basis:
CAS
Percent Recovery
Analysis True Acceptance Percent
Method Value Result Limits Recovery
CA/LUFT 250 250 90-110 100
8020 25 26 85-115 104
8020 25 27 85-115 103
8020 25 27 85-115 108
8020 75 83 85-115 111
2020 23 23 85-115 92

EPA 5030

MNha~a 18

$9802013
8/4/98

ug/L (ppb)
NA

Result
Nates



701

ARCO Products Compan i tod
Division of Atlantic/Richfield Cgmpan¥ Task Order No. 22512 oG Chain ,_:I mfl::eo Yy
T - e
S e e R e Cakland i Glen Vanderveen CAS
il O g . Terero 07 V270 | Bl W37 526 oo
Consultant name E H OA/" &S}gfzngtam) /[/4 ‘A M !{L [t LUi]/ Wa/ﬂU Cf g@ Kr, C4 oo o e
N . & 2 Q B 1
Matrix Preservation S . g 5 g SO # /e r
: : , i8B|5sl.0! 8. 1. |. |%lEeleE wil
s 6 | & | Soit {Water|Other| Ico Acd | = g k= §§ 2=l glzgjg|z| 8 5> =3 de/fuer‘
e |5 |3 £ | § |pElEiiEgEleiizE|: |95 Ez
& 2|3 3 5 |BE|Bz|Ea|s2|Ez| s |5 |5 [22|EE|E =3 Spacial Detecton
Limit/reportn
Mir-189 1] 2 X X _|HCL [zAvlives | |x st
W’é(n%’];‘ 7 < > HOL 1439 Pt posgl'é[e
M-S0 312 > > \HCL 5291 Ix Specl GAIGC
-2 2 X > HC J515 1 I Ao
- 5361 51 2 > > _|HCL 1557 | < Vormal
W-40sY; | 7 o Y ol v 116191 I
Remarks
RAT <
2-40m! HCL
V4 s
g CHOS 190,20
Lab Number
SO 203
Tumaround Time:
Priority Rush
1 Business Day (]
Rush
2 Business Days O
Condition of sample: - ';emperatul:‘a received: gnggﬁzgs Days O
alingui Date i f j ) s
=== A - 7-30-%% /Jéfame 7’/2‘?}92(/?% i ]?/ Gy D7) A Standard
finguis Date Time { Recsived by ’ ’ 10 Business Days .B(
Relinguished by Date Titne | Received by laboratory Date Time g /3._-57@/

Distribution: White Copy — Laboratory: Canary Copy — ARCO Environmental Enginesring: Pink Copy — Consultant

22
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[ m—————

] " EMCON - Groundwater Sampling and Analysis Request Form {
e —

PROJECT NAME : ARCO STATION 0374 Sampling Project # : 21775-261.003
6407 Telegraph Ave, Qakiand, CA Reporting Project#: 20805-190.001
OWT Project#: 71028
DATE REQUESTED: 27-Jul-98 Project Manager: Glen Vanderveen

EL Groundwater Monitoring Instructions | Treatment Sysfem Insfirijctio%\'\J

Quarterly Monitoring - Third Month of the Quarter _/}J

Perform a water level survey prior to sampling (see ARCO SOP) p/(

Well survey points are top of well casings. \ g /
Purge three (3) casing volumes,

You witl have to bring a trailer for purge water transport,
Wells MW-5 and MW-8 are in the strest.

Sample each well with a Teflon bailer.

Sample ID's on the G-O-C and the sample bottles must inciude

the depth at which the sample was collected [i.e. MW-1 {30)] Lisie Rath Pager # (408) 798-2028
Site Contact: Mr. S. Sud Site Phone: (510) 658-7508 Wall Locks: ?

Well ID Casing Casing Top Of

or Source Diamster  Length Screen } Analyses Requested

{inches) {feet) (feet)

MW-1 4.0 26.8 7.0 Depth to Water

MW-6 4.0 14.7 5.0 Depth to Floating Product
MwW-5 4.0 23.0 10.0 Floating Product Thickness
Mw-2 4.0 26.3 7.0 Total Depth

Mw-3 4.0 26.8 7.0 Well Integrity

MW-4 4.0 26.6 7.0 Dissolved Oxygen

(Field Measurement)

Above wells in indicated order

TPHG/! BTEX! MTBE by (EPA 8020)
{Fill 2- 40mi HCL VOAs)

If depth to water is below the top of the screen
lake a grab sample. If the water level is above
the top of the screen purge as normal.

Laboratory Instructions:
Provide lowest detection limits possible.
Please use the EMCON Reporting Project Number (20805-190.001) on the C EI\;}:{:D

ND = None Detected __IP = Intermitent Product “RUGTZ 1998

Page 1 of 1 i
’ By: Wb
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 FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

-

i
”»
|

PROJECT #: 21775-261.003  STATION ADDRESS : 6407 Telegraph Ave, Oakland, CA DATE : 7/27/98
ARCO STATION # : 374 FIELD TECHNICIAN : Patrick Jimison DAY : Monday
Waell Type Type FIRST SECOND DEPTHTO | FLOATING WELL
optw { WELL Box | Ofwell | Gasket | Lock | Ootwen| DEPTHTO | DEPTHTO | FLOATING | PRCDUCT TOTAL
Order 1D Seal Led Present | Number{ Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
(feet) (feet) (feet) (feet) (feet)
1| mwt |~ {uex| no larcojuwel ¢. 99 | 6-5¢ 1) 0 - — 26.% 0, =0.& Veoz 10.0%
2 | mwe | 7 1516 ves JaRcolLwe| Y05 | MUof MDY, — 197 .09 20.0 ¢
3 | mw-s | ~ [ mex ! ves {arcolLwe!| 7.9/ 2.9 A D - 23,1 oo < [.3 20,0
a | mw2 | -~ |mHex| no |aRcojwe| 7.39 [1.39 | 4.0, — "y Qe g.Y5 2/7.0 %
5 | Mw-3 |~ | HEX| NO |ARCO|LWC|7-63 7.63 MO . - 288 |RCSons” po.- .7 200°(C
6 | Mmw-4 | ~ [ HEX| No |ARco{Lwc| 7. 3« 7.2¢ M. ~ 7o |06 -g.5 2/.'¢ |
. -
4

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1ot 1



;z.? 2427

mo:zcmo, 24/, : ) (o
PURGED BY : E e u..ue‘.\'r NAME : ﬂfco e 'g Iy
OWT sampepsy: W LOCATION : 7 o/eqr. Y ko
TYPE:  Groundwater % Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 Yy 45 6 Other
CASING ELEVATION (fecyMSL) : - VOLUME IN CASING (galy: [/ 3./
DEFTH OF WELL (feeti: 2.6 . ¥ CALCULATED PURGE (gal): _J9 . 3
DEPTH TO WATER (feety: .5 9 ACTUAL PURGE VOL. (gal): _Yp . ¢
DATEPURGED: ) ~ )L 7-9€ ENDPURGE: /7 Y 0
DATE SAMPLED : + SAMPLINGTIME: /¢4 o 9
TIME ° VOLUME pH EC. TEMPERATURE  COLOR TURBiDITY
{2400 HRY (gal} (urats) {pmhorvem@ 25°¢) e 2 (vist) {visual)
1358 7.5 611 15 71. 13 Elew— loee
1359 27.0 6:23 /115 £3.5 ” -
{427 vo.5 76.74 ) W9 £9.5 o -

3 1% HPME?

17 Bladder Pump o Bailer { Teflon) 27 Bladder Pusrnn g Qailer (Tellon)
8 __ Ceamnfuga Pump Bailer (PVCO) Boent Sampier Bailer (Staindess Steet)
Submersible Pump Bailes (Staunless Steel) 4 Dioper Submernble Pump
Well WizardQ) Dedicated Well WizardQ Dedicated
Dther: ~— Other: T
WELL INTEGRITY: Cao ,/( LoCK:
REMARKS: . /
/ "
pH. EC.. Temp. Meter Calibranon:  Daser 22 2 -G Time:_/32.% Meser Serial No.: —
Ec. 1000 {423 (/17 pHT_& .38 1 .00 pH10 3.9y ¢ jo-20  He 3. 95 1 —

Temperamre *F ?/ G

REVIEWED Bvﬂf' PAGE / OF é

SIG\!AW
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L

@ . PROJECTNO:

" WATER SAMPLE FIELD DATA SHEET.

“ PURGEDBY: | .
OWT sameLepey: v/ LOCATION : Toboogh 7ie. cord of
TYPE: Groundwater Surface Water Leachate Gther
CASING DIAMETER (inches); 2 3 4 o 45 6 Other

CASING ELEVATION (feet/MSL} : —

DEPTH OF WELL (feet1: 26 . M

DEPTHTO WATER {feett: -3 %

VOLUMEINCASING (galy: /2. ¥ ‘7
CALCULATED PURGE (galy: J7 . o
ACTUAL PURGEVOL. (gal):  ~—

DATEPURGED: -3 -FF

ENDPURGE: Ao Pargo

DATE SAMPLED ; 4 SAMPLINGTIME:  /c¥<
TIME VOLUME pH TEMPERATURE COLOR TURBIDITY
1400 HR} {gal) “(utols) {umhovem@® 25%) () (visan) (visual)
(413 2.7 72 ¢ Lleay 2
I
I
OTHER: — ODOR; Atha
- | g
FTELD QC SAMPLES COLLECTED AT THIS WELL ( i.c. FB-1, XDUP-1): ;.
PURGING EQUIPMENT 1NG EQUIPMES
__{___ 1 Bladder Pump Jaler (Teflon) 2" Bladder Pump Bailer {Teflom
—L__ Centnfugal Pump Juler (PVOY __J Bomb Sammer BaleriStuniess Sieel)
| Submeruible Pump Jailer (Stuntess Steel) Dipper Submeruible Pump
Well WizardQ Dedicaied Well Wizars( Dedicated |

Other:

Other: [ '8 s00 5t 4 le [&e, [ g

WELL INTEGRITY; GConeor”

LOCK:

REMARKS: V23 IOV weS Lelow

TS e /ﬁ——-& Scve,., TPoA

Gm.—‘ Sew 2 g

pH, E.C.. Temp. Meter ?ﬂ!ﬂﬁym mﬂ?r Meser Serial No.:
EC. 1000 ! e ’ pH ¢ /
L= 1 v ,

'Tempmme'!’

SIGNATURE!

REVIEWEDBY )~ vace [ OF G

e



R E.W’;

P 5

REMARKS: [V &/

oo

£

" PURGED BY 7 cusmmua 2 R(o e 32 y
OWT sameieDey: ¢ LOCATION : J2 lend fre. ol
TYPE:  Groundwaier__O Surface Water Leachate Othes '
CASING DIAMETER (inches): 2 3 4 Jo 45 6 Other
CASING ELEVATION (feeyMSLY ; — VOLUMEINCASING (galy: 7 2. §
DEPTH OF WELL (feet); 2.6, CALCULATED PURGE {gal): 37 . 4
DEPTH TO WATER (feets : - 623 ACTUAL PURGE VOL. (gal): —
DATEPURGED: - 2.7 - 9& ENDPURGE: /b Fvo 2
DATE SAMPLED : N /_\smmua TIME: /SS¢
TIME VOLUME pH ’é.c/./ /  TEMPERATURE  COLOR TURBIDITY
12400 HR) (gak) {uruty) {umhoycth @ 25%) (8 3] (vesnat) {visual)
1559 — 6.8/ Jo v 65 | & lear fon
OTHER; ’ S -
= [ {COBALT 3100~ (NTUO-2000
FIELD QC SAMPLES COLLECTED AT — -
PURGING EQ!IIEMEHI“ S L (NGEOL \\1 NT
—_—t 17 Bladder Pump Bailer (Teflom) i 2" Bladdet Pummp |___Bailer (Teflony
__Cenmfugn.l Pump Sailer (PYQY Bomb Sampler __ Bailer tSiundess Sieeh)
| Submersible Pump Bailer (Suunless Steei) Dipper e Subitnersible Pump
! Well WitaraQ ]__Dedmu Well WizargO Dedicased
Sthers - Other: D’;‘(’ visa b fe e i
WELL INTEGRITY; A&f’% Lock: _—

N ——

Crnd Do o le

M OQC.. Socfe- {‘h {Lz— My — 3

pH. EC.. Temp. Mcl:rCahbf(’ 8&( Time; fewer Serai o.:
E.C. 1000 _I@_ ﬁ ; J pH loE 6 ¥ pH 4
I {

/

Temperamre *F
k SIGNATURE:

i
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WATER SAMPLE FJELD DATA SH

Tt / i '":i?:;’-& )?:
@ - sromECTNG 21T
ad

S
Sy
% tE ks

PURGEDBY: £. Jemison = s
QWT sampLEDBY: 4 - VOCATION : T Loy poroh fie _ ot
TYPE:  Groundwater (<= Surface Water Leachate Other
CASING DIAMETER (inchesr: 2 3 4 )0 4$ 6 Other
CASING ELEVATION (feevMSL) : — VOLUME IN CASING (gal): /2.9
DEFTHOFWELL (fest): 2 7. CALCULATED PURGE (gal): 7%, >
DEPTH TO WATER (feet): Y - 3¢~ ACTUALPURGEVOL.(gal): ——
DATEPURGED: D -\.7 - 2§ ENDPURGE: AD Fov
DATE SAMPLED : W SAMPLINGTIME: /& /9
TIME - VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
13300 HR)Y (gal) Ututs) (umhos/cm@ 25%c) [ 2] (viseme} (vesual)
(618 -~ .34 JANR 0.5 Cles /6 o

OTHER: st e ODOR:_Stremg s o

COBALTO00 ~ qeruo-20m
,._.-—-—-’:’_ £ - N

FIELD QC SAMPLES COLLECTED ATTHIS WELL (j.. FB-1. XDUP-D)

o \ - O | . o St
—t_ 1" Bladder Pump Baler (Teflon) 2" Bladder Purap Dailer (Tellon)
| ___Centnfugal Pump Bailer (PVCY Bomb Sampier Bailer tStainiess Steel)
Submersible Pump Bailer (Suatniess Steet) Dipper Submersible Pump
Well Wizara) ' Dedicaed Welt Wizarg( —_\__ Dedicateq
Other: —_

Other: /2.5 Pa{gL {& D‘i e

WELL INTEGRITY: @4 LOCK:

REMARKS: 7%/ i boloer o7 of SCrpen . Wok Grol S.p2

pH. E.C.. Temp, Meter Calibrang -'?p/ Time: ]ﬂu Serial No.:
EC. 1000 : { 7 %! /: l ZioU - He !
A i ‘ '

Temperature *F
—%H A REVIEWEDBY 2P~ pace 4___or_L,

SIGNATURE:




REEPRETRLE

k;‘ e

“’% oRoIBETNO 51 »%- 'u:‘r co3

ATSAMPLEID /M :

’ PURGEDBY: P. Jm 5o | CUENTNAME: 9RCo 2 Wil
QWT sameiensy: LOCATION : W
TYPE: Groundwater ___E__ Surface Water____ Lsacnae —_— Otha\ e

CASING DIAMETER (inches: 2 3 e 45 6 Othee
CASING ELEVATION (feeMSL) : "“ VOLUME IN CASING (gal): __ £0.
DEPTH OF WELL (feety: 2.5 / CALCULATED PURGE (gal}:  22. o
DEPTHTO WATER (feets: 7. G/ ACTUAL PURGEVOL. (gal): e . &
DATEPURGED: ) -27-9§ END PURGE: /£ 23
DATE SAMPLED : L SAMPLINGTIME: /<2 ¢
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
2400 HR)Y (gl {unats? {(umhos/cm@ 25%¢) {*F) {vistas) (visusl)
150 4 (0.0 ¢ 673 £2¢ 699 /e loe,
1409 10. 0 §.9% $312 Jo. ! 2’ <
(5%3 0.2 7.3¢ $E¢ 27.6
. L
————— .
OTHER: onon Uon&
FIELD QC smm.as couscmo ATTHIS weu,( ie. Fﬂ-l XDUP.1):
PURGING EQUIPMENT . I~ \
3* Bladder Pump Bailer (Teflon) _wc 2* Bladder Puno é Bailer (Teflom
7% Centnfugal Pomp ___] Baler (PVCY | 3omb Sampler Bailer (Statnless Sieel)

Submersiole Pump 1 Bailer 1Stunless Sieel) : Dipper Submersible Pump

Well WizardQ | Dedicates t Well WiardO Dedicated I
Other: . Other: T

WELL INTEGRITY; __Lewef

remanks:_D0ied o 2 gt & /S 07w=10.9) e

pH. E.C.. Temp. Meter Calib T3 Mhewer Seriad No.:

L
Z ! AH 10 ' pH 4 /
Temperaume i




"y
%

LOCATION : Teloyioh gy il o -

TYPE:  Groundwaier 3 Surface Water Leachate " Other L
CASING DIAMETER (inches): 2 3 4 . 48 6 Other
CASING ELEVATION (feevMSL) : — VOLUME IN CASING (gal): € .S
DEPTHOFWELL (festr: /4.7 CALCULATED PURGE (gal}: /9.
DEPTH TO WATER (feets: .75 : ACTUAL PURGEVOL. (zal): /9.4
DATE PURCED : - >-FE ENDPURGE: /433
DATE SAMPLED ; v SAMPLINGTIME: __) {3 ¢
TIME ° VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
1 2400 HR) (gad) {units) (umhot/cn@ 25%) (M3 [ 1Y {visuady
[416 6 .% 6.6 s¢s . Y4 Clecy Jo e
Mg (3.0 G.54 618 Yo . 7 P
(4773 {4.8 6.6 6% 703 “ .

s

f‘ Te b ;
‘°§L . .“ ,.\

QC smn.ss coﬁ.acn—:n ATTHIS WELL i £B-1, K0

1* Bladder Pump Bailer (Teflony 1° Bladder Purnp g) Bailer t Teflon)
¥ Ceamfugal Pump Bailer (PVCY ___Bomb Sampier Bailer iStaniess Steelt
Submersioie Pump Bailer (Stunless Steet) 1 Dipper Submersible Pump
Well Wizl Dedicared Well WizardQ Dedicated
Other; — . Cther: ——
WELL INTEGRITY: (o=l . LOCK:
REMARKS: o
//

pH. E.C.. Temp, Meter

r:non./D 1’|m=: Meter Senal No.:
EC. 1000 /’p ; j ; / L 10 !

pH 4 i
Temperare 'F ’

LIGVATURE. W REVIEWED BY:% PAGE (> OF é




APPENDIX D
REMEDIAL SYSTEM PERFORMANCE SUMMARY



Bioremediation Enhancement Program

On November 14, 1995, at the request of ARCO, twelve oxygen releasing compound
(ORC) socks manufactured by Regenesis Bioremediation Products, Inc. were installed
below the groundwater surface in Well MW-3. ORC is a formulation of very fine,
insoluble magnesium peroxide that releases oxygen at a slow, controiled rate when
hydrated. ORC product literature was presented in PEG’s fourth quarter 1995 report.

Data collected from Well MW-3 indicate that concentrations of TPPH-g and benzene have
declined since ORC units were installed. ORC units are changed when dissolved oxygen
data indicate that they have been depleted.

Conclusions

As indicated above, GWE at the site has been terminated with vetbal approval from
ACHCSA. Bioremediation enhancement program will continue.

Attachments: Table D-1 - Intrinsic Bioremediation Evaluation Data
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