3164 Gold Camp Drive
l Suite 200
De ta Rancho Cordova, CA 95670-6021
///A Environmental US.A.
Consultants, Inc. 10 21 916/638-2085

FAX: 916/638-8385

September 19, 2000

Mr. Paul Supple

ARCO Products Company
P.O. Box 6549

Moraga, CA 94570

Subject: Quarterly Groundwater Monitoring Report, Second Quarter 2000
Quarterly Soil Vapor Extraction Operation and Performance, Second Quarter 2000
ARCO Service Station No. 6148
5131 Shattuck Avenue
Oakland, California
Delta Project No. D0O00-315

Dear Mr. Suppie: }

Deita Environmental Consuitants, Inc. is submitting the attached report that presents the results of the
second quarter 2000 ground water monitoring and soil vapor extraction operation and performance
programs at ARCO Products Company Service Station No. 6148, located at 5131 Shattuck Avenue,
Qakland, California. The monitoring program complies with the Alameda County Health Care
Services Agency requirements regarding underground tank investigations.

The interpretations contained in this report represent our professional opinions and are based, in part, on
information supplied by the client. These opinions are based on currently available information and are
arrived at in accordance with currently accepted hydrogeological and engineering practices at this time
and location. Other than this, no warranty is implied or intended.

If you have any questions concerning this project, please contact Steven W. Meeks at (916) 536-2613.
Sincerely,

DELTA ENVIRONMENTAL CONSULTANTS, INC.

vor L. Atkinson
Prbject Engineg

tevén W. Meeks, P.E.
Project Manager
California Registered Civil Engineer No. C057461

TLA (LRP001.315.doc)

Enclosures 0z 6 W 59 435 00

cc:  Ms. Susan Hugo - Alameda County Health Care Serviceﬁ ﬁQ?ﬁ?}ﬁ § 0 {'l‘,, .
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TY LSk Al

Providing a Competitive Edge .



Date: September 19, 2000

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

Station No.: 6148 Address: 5131 Shattuck Avenue, Oakland, California
ARCO Environmental Engineer/Phone No.: _Paul Supple 925-299-8891
Consulting Co./Contact Person Delta Environmental Consultants, Inc.
Steven W. Meeks, P.E.
Consultant Project No.: _D000-315
Primary Agency/Reguiatory D No. _Alameda County Health Care Services Agency

WORK PERFORMED THIS QUARTER

1. Performed quarterly groundwater monitoring for second quarter 2000.
2. Visited site to assess status of remediation system.

WORK PROPOSED FOR NEXT QUARTER

1. Prepare and submit quarterly groundwater monitoring report for third quarter 2000.
2. Perform quarterly groundwater monitoring and sampling for third quarter 2000.
3. Restart/repair remediation system and continue operation and maintenance.

QUARTERLY MONITORING:

Current Phase of Project Monitoring/Remediation
Frequency of Groundwater Sampiing: Annual (1% Quarter): MW-6, MW-7

Semi-Annual (1%/3" Quarter): MW-4
Quarterly: MW-1, MW-2, MW-3, MW-5

Frequency of Groundwater Monitoring: Quarterly (Groundwater)
Monthly (SVE and Air-sparge systems)

Is Free Product (FP) Present On—Site: No

FP Recovered this Quarter: N/A

Cumulative FP Recovered to Date: None
Bulk Soil Removed This Quarter: None
Bulk Soil Removed to Date: 560 cubic vards of TPH-impacted soil
Current Remediation Techniques: SVE, Air-Sparge and Air-Bubbling Systems
Approximate Depth to Groundwater: 16.2 feet
Groundwater Gradient: 0.016 ft toward south-southwest

Cumulative TPHg/Benzene Removed: 929 /7.0 gallons




Quarterly Groundwater Monitoring Report
Quarterly Soil Vapor Extraction Operation and Performance Report
Second Quarter 2000 {continued)

August 25, 2000
Page 2

SVE QUARTERLY OPERATION & PERFORMANCE:

Equipment Inventory: Therm Tech model CATVAC-10E, Electric/CatOx
Operating Mode: Catalytic Oxidation

Agency/Permit No.: BAAQMD/25126
TPH Concentration at end of period: N/A
Benzene Concentration at End of Period; N/A
Flow Rate at End of Perlod: N/A
Hydracarbons Removed This Period: None
Hydrocarbons Removed to Date: 1,894.1 pounds
Utility Usage Electric (kWh): N/A

Hours Operated This Period: None

Percent Operational: 0% '
Total Hours Operated to Date: 2,470.77 hours
Unit Maintenance Schedule: Routine monthly maintenance
Number of Aute Shut Downs: Nong

Destruction of Efficiency Permit: 95% (POC>1,000 ppmv); 20% (POC <1,000

Requirements: ppmv} waived (<1.0 Ib/day TPH & <0.02 Ib/day

; benzene)
Percent TPH Conversion; Waived
Average Source Flow Rate 0
Average Process Flow Rate: 0
Average Source Vacuum: 0

DISCUSSION:

s MTBE was reported in MW-2, MW-3, MW-4 and MW-5 at concentrations ranging from 4 (MW-4) fo 24
(MW-3) micragrams per liter.

+ TPHg was reported in MW-2, MW-3, MW-4 and MW-5 at concentrations ranging from 67 {MW-5) to
1,400 (MW-4) micrograms per liter.
Benzene was reported in MW-4 at a concentration of 5.3 micrograms per liter.
The remediation systems were evaluated to assess operation and repair status.

ATTACHMENTS:

Table 1
Tabte 2
Figure 1
Figure 2
Appendix A
Appendix B

e & ¢ o &

s Appendix C
* Appendix D

Groundwater Elevation and Analytical Data

Groundwater Flow Direction and Gradient

Groundwater Analyticai Summary Map

Groundwater Elevation Contour Map

Sampling and Analysis Procedures

Historical Groundwater Elevation Analytical Data Table

Groundwater Flow Direction and Gradient Table

SVE System Operational Uptime Information Table

SVE System Flow Rates and Analytical Results of Air Samples

SVE System Extraction Rates, Emission Rates, Destruction Efficiency and Mass
Removed Table

Certified Analytical Reports with Chain—of-Custody Documentation

Field Data Sheet



TABLE 1
GROUNDWATER ANALYTICAL DATA
ARCO Service Station No. 6148

5131 Shattuck Avenue
Oakland, California

TPH
Top of Riser Depth to Groundwater Ethyl- Total as

Well Date Elevation Groundwater  Elevation Benzene  Toluene benzene Xylenes Gasoline MTRE
Number  Sampled {f) (ft) {f) {ug/l) (ugil) (uoll)  (nolt) (ugit) {ug/L)

MW-1 06/21/00 107.80 17.49 80.31 <0.5 <05 <0.5 <1.0 <50 <3.0

Mw-2 06/21/00 107.28 17.19 80.09 <0.5 <0.5 <0.5 <1.0 69 12

MW-3 06/21/00 107.61 17.52 90.09 <0.5 <0.5 <0.5 2.1 200 24

MwW-4 06/21/00 106.71 16.00 90.71 53 7.3 36 a5 1,400 4

MW-5 06/21/00 106.60 16.52 90.08 <0.5 <0.5 <0.5 <1.0 67 10

MW-6 06/21/00 105.13 13.91 91.22 NS NS NS NS NS NS

MW-7 06/21/00 107.05 14.57 9248 NS NS NS NS NS NS

TPH = Total Petroleum Hydrocarbons

MTBE = Methy tertiary butyl ether analyzed by EPA Method 8021B unless otherwise noted
pg/L = Micrograms per liter

NM = Not measured
NC = Not calculated

ote: Piease refer o Appendix B for Historicai Groundwater Eievation and Analyticai Data Tables developed by [T Corporation

(Page 1 of 1 Pages) 00-315.xls



TABLE 2
GROUNDWATER FLOW DIRECTION AND GRADIENT
ARCO Service Station No. 6148

5131 Shattuck Avenue
Qakiand, California

Average Average
Date Measured Flow Direction Hydraulic Gradient
6/21/00 South-Southwest 0.02

Note: Please refer o Appendix B for Historical Groundwater Elevation and Analytical Data

Tables developed by IT Corporation

(Page 1 of 1 Pages) 00-315.xis
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APPENDIX A

Sampling and Analysis Procedures



FIELD METHODS AND PROCEDURES

1.0 GROUND WATER AND LIQUID-PHASE HYDROCARBON DEPTH ASSESSMENT

A waterfliquid-phase hydrocarbon (LPH) interface probe was used to assess the thickness of LPH, if present,

and a water level indicator was used to measure ground water depth in monitoring wells that did not contain
LPH. Depth to ground water was measured from the top of each monitoring well casing. The tip of the water
level indicator was subjectively analyzed for LPH sheen. All measurements and physical observations were

recorded in the field.

2.0 SUBJECTIVE ANALYSIS OF GROUND WATER

Prior to purging, a water sample was collected from the monitoring well for subjective analysis. The sample

was retrieved by gently lowering a clean, disposable bailer to approximately one-half the bailer length past the
air/liquid interface. The bailer was then retrieved and the sample contained within the bailer was examined

for LPH and the appearance of a LPH sheen.

3.0 MONITORING WELL PURGING AND SAMPLING

Monitoring wells were purged using a centrifugal pump or disposable bailers until pH, temperature, and
conductivity of the purge water had stabilized and a minimum of three to four well volumes of water had been

removed. Ground water removed from the wells was stored in 55-gallon barrels at the site. The barrels were
labeled with corresponding monitoring well numbers and the date of purging. After purging, ground water
levels were allowed to stabilize. A ground water sample was then removed from each of the wells using a
dedicated disposable bailer. If the well was purged dry, it was allowed to sufficiently recharge and a sample
was collected. Samples were collected in air-tight vials, appropriately labeled, and stored on ice from the time
of collection through the time of delivery to the laboratory. A chain-of-custody form was completed to
document possession of the samples. Ground water samples were transported to the laboratory and
analyzed within the EPA-specified holding times for the requested analyses. Purge water will be collected
from the storage barrels in a vacuum truck and transported to an appropriate facility for treatment and/or

disposal.

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 previously stated in the first paragraph of this
sub-section. 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. f insufficient water recharged after 24 hours, the monitoring weil was recorded as dry for

the sampling event.



APPENDIX B

{T Corporation
Historical Groundwater Elevation and Analytical Data Table
Groundwater Flow Direction and Gradient Table
SVE System Operational Uptime Information Table
SVE System Flow Rates and Analytical Results of Air Samples
SVE System Extraction Rates, Emission Rates, Destruction Efficiency and Mass Removed



Table 1

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

1995 - Present™

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Page 1 of 6

Date Top of Casing  Depth to FP Groundwater TPH Ethyl- Total Dissolved  Purged/
Well Gauged/ Elevation Water  Thickness  Elevation Gasoline Benzene Toluene benzene Xylenes  MTBE TRFH Oxygen  Not Purged
Number _ Sampled (f-MSL) (feet) (feet) (f-MSL) (M) (/L)  (egl)  (pel)  (upl) (ug/ly (mgl)  (mgl) (P/NP)
MW-1  03-20-95 108.03 15.75 ND 92.28 830 140 5 41 110 -- --
MW-1  06-06-95 108.03 17.68 ND 90.35 210 30 <0.5 7.3 16 .- --
MW-1  08-24-95 167.80 1745 ND 90.35 Not sampled: well was inaccessible due to construction
MW-1  11-16-95 107.80 17.64 ND 90.16 <50 5.6 <0.5 1.4 1.2 55 --
MW-1  02-27-96 107.80 15.21 ND 92.59 1,400 240 88 44 110 200 --
MW-1  05-15-96 107.80 17.53 ND 90.27 Not sampled: well sampled semi-annually, during the first and third quarter
MW-1  08-14-96 107.80 17.15 ND 90.65 98 18 <0.5 1.9 1 45 --
MW-1  11-11-96 107.80 17.78 ND 90.02 Not sampled: well sampled semi-annually, during the first and third quarter
MW-1  03-25-97 107.80 17.68 ND 90.12 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1  05-15-97 107.80 1791 ND 89.89 Not sampled: well sampled semi-annually, during the first and third guarter
MW-1  10-26-97 107.80 18.85 ND 88.95 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1 11-10-97 10780 18.10 ND 89.70 <50 <0.5 <0.5 <0.5 <0.5 4 --
MW-1  02-13-98 107.80 13.15 ND 94.65 <100 84 <1 <l 14 130 --
MW-1  05-12-98 107.80 12.30 ND 95.50 <50 <0.5 <Q.5 <05 <0.5 <3 --
MW-1  07-28-98 107.80 17.04 ND 90.76 <50 <0.5 <0.5 <0.5 <0.5 <3 -
MW-1  10-28-98 107.80 18.10 ND §9.70 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1  02-12-99 1067.80 15.84 ND 91.96 72 <0.5 <0.5 <0.5 <0.5 23 .-
MW-1  06-03-99 107.80 17.62 ND 90.18 890 33 1.5 12 2.8 250 -- 1.44 NP
MW-1  10-26-99 107.80 16.92 ND 90.88 <30 <0.5 <0.5 <0.5 <] 9 -- 9.58 NP
MW-1  02-02-00 107.80 15.70 ND 92.10 <50 <0.5 <Q.5 <0.5 <1 <3 -- 8.9 NP
MW-2  03-20-95 107.43 15.50 ND# 91.93 Not sampled: floating product entered well during purging
MW-2  06-06-95 107.43 17.43 ND 90.00 1,200 60 21 35 140 -- --
MW-2  (8-24-95 107.28 17.22 ND 90.06 Not sampled: well was inaccessible due to construction
MW-2  11-16-95 107.28 17.36 ND 89.92 360 45 1.3 7.1 7.5 210 --
MW-2  02-27-96 107.28 14.82 ND 92.46 8,900 1,400 980 150 550 940 --
MW-2  05-15-96 107.28 17.40 ND 89.88 480 82 48 8 48 87 - -

OAKAMCAARCOWI4B\QTRLY'6148q100.x1s\uh: 1
Recreatd from electronic data provided by IT Corporation.

IT CORPORATION




Petroleum Hydrocarbons and Their Constituents
1995 - Present**

Table 1
Historical Groundwater Elevation and Analytical Data

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Page 2 of 6

Date Top of Casing Depthto FP Groundwater TPH Fihyl- Total Dissolved Purged/

Well Gaunged/ Elevation Water  Thickness  Elevation Gasoline Benzene Toluene benzene Xylenes MTBE TRPH Oxygen  Not Purged
Number _ Sampled (f-MSL) (feet) (feet) (ft-MSL) (wely (Qel) (eegl) (pel) (pgl) (wgl) (mgh) (mgl) (P/NP)
MW.-2  08-14-96 10728 17.00 ND $0.28 130 22 4 2 9 120 --

MW-2  11-11-96 107.28 17.55 ND 80.73 1,200 150 120 21 160 110 --

MW-2  03-25-97 107.28 17.32 ND 89.96 670 23 58 13 126 28 -

MW-2  05-15-97 107.28 17.61 ND 89.67 <50 <0.5 <0.5 <0.5 <0.5 23 --

MW-2  10-26-97 107.28 18.43 ND 88.85 <350 <0.5 <0.5 <0.5 <0.5 <3 --

MW-2  11-10-97 107.28 17.84 ND 8544 <100 <1 <1 <1 3 74 -

MW-2  02-13-98 107.28 12.75 ND 94.53 220 95 3.9 3.7 48 84 --

MW-2  05-12-98 107.28 17.02 ND 90.26 3,900 210 280 86 910 35 --

MW-2  07-28-98 107.28 17.30 ND 89.98 <50 <0.5 <0.5 <0.5 <0.5 <3 -

MW-2  10-28-98 107.28 17.80 ND §9.48 170 17 <0.5 1.7 5.0 24 --

MW-2  02-12-99 107.28 15.55 ND 91.73 12,000 620 93 490 2,200 270 --

MW-2  06-03-99 107.28 17.31 ND 89.97 <50 <0.5 <0.5 <0.5 1.1 8 -- 2.53 NP
MW-2  10-26-99 107.28 16.58 ND 90.70 <50 1.0 <0.5 <0.5 3 <3 -- 8.17 NP
MW-2  02-02-00 107.28 15.30 ND 9198 <50 <0.5 <0.5 <0.5 <1 <3 -- 9.1 NP
MW-3  03-20-95 107.77 15.60 ND 92.17 29,000 880 190 760 2,000 -- 16

MW-3  06-06-95 107.77 17.54 ND 90.23 22,000 450 54 380 1,300 -- 7.1

MW-3  08-24-95 167.61 17.42 ND 90.19 Not sampled: well was inaccessible due to construction

MW-3  11-16-95 107.61 17.58 ND 90.03 13,000 210 <20 320 1,000 790 83

MW-3  02-27-96 107.61 15.03 ND 92.58 9,700 94 15 290 720 430 10

MW-3  03-15-96 107.61 17.35 ND 90.26 5,600 66 12 37 67 230 --

MW-3  08-14-96 107.61 17.10 ND 90.51 830 17 <1* 8 7 110 --

MW-3  11-11-96 107.61 17.73 ND 89.88 500 28 3 12 13 150 --

MW-3  03-25-97 107.61 17.99 ND 89.62 <50 <0.5 <0.5 <0.5 <0.5 94 --

MW-3  05-15-97 107.61 17.84 ND 89.77 <50 <(.5 <05 <0.5 <0.5 63 --

MW-3  10-26-97 107.61 18.50 ND 89.11 220 4 <1 <1 <l 160 --

MW-3  11-10-97 107.61 18.00 ND §9.61 350 8 <2 3 3 230 - -

OAKMCMRCOVGI48\QTRLY\6148q100.xEs\uh: |
Recreatd from electronic data provided by IT Corperation.

IT CORPORATION




Petroleum Hydrocarbons and Their Constituents

Tahle 1
Historical Groundwater Elevation and Analytical Data

1995 - Present**

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Page 3 of 6

Date Top of Casing  Depth to FP Groundwater TPH Ethy}- Total Dissolved  Purged/
Well Gauged/ Elevation Water  Thickness  Elevation Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH Oxygen  Not Purged
Number _Sampled (ft-MSL) (fect) (feet) (f-MSL) wel)  (uol) (el) (gel) (ug/l) pgl)y  (mgl) (mgl) (P/NP)
MW-3  02-13-98 107.61 13.00 ND 94.61 <50 1.3 ~ <0.5 <0.5 1 21 --
MW.3  05-12-98 107.61 17.20 ND 90.41 120 <0.5 <0.5 <0.5 <0.9 71 --
MW-3  07-28-98 107.61 17.46 ND 90.15 <50 L4 <0.5 <0.5 <0.5 52 --
MW-3  10-28-98 107.61 18.00 ND 89.61 170 <0.5 <0.5 <0.5 0.7 35 --
MW.3  02-12-99 107.61 15.76 ND 91.85 120 290 0.6 <0.5 1.3 37 --
MW-3  06-03-99 107.61 Well inaccessible: Surveyed well VW-1 as an alternative
MW-3  10-26-99 107.61 16.69 ND 90.92 630 14 0.7 13 2 38 -- 1.24 NP
MW-3  02-02-00 107.61 15.65 ND 91.96 290 18 0.5 45 56 46 -- 0.4 NP
MW-4  03-20-95 106.58 13.85 ND 92.73 88 1 <0.5 <0.5 0.7 - --
MW-4  06-06-95 106.58 15.70 ND 90.88 <50 <0.5 <0.3 <0.5 <0.5 -- --
MW-4  08-24-95 106.71 15.86 ND 90.85 Not sampled: well was inaccessibie due to construction
MW-4  11-16-95 106.71 16.10 ND 90.61 <50 <(.5 <0.5 <0.5 <0.5 6 --
MW-4  02-27-96 106.71 13.72 ND 9299 <50 <0.5 <0.5 <0.5 <0.5 10 -
MW4  05-15-96 106.71 15.90 ND 90.81 Not sampled: well sampled semi-annuaily, during the first and third quarter
MW-4  08-14-96 106.71 15.68 ND 91.03 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-4  11-11-96 106.71 16.19 ND 90.52 Not sampled: well sampled semi-annually, during the first and third quarter
MW-4  03-25-97 106.71 16.10 ND 90.61 <50 <0.5 <(.5 <0.5 <0.5 <3 --
MwW-4  05-15-97 106.71 16.38 ND 90.33 Not sampled: weil sampled semi-annually, during the first and third quarter
MW-4  10-26-97 106.71 17.78 ND 88.93 <50 <0.5 <0.5 <0.5 <0.5 <3 --
Mw-4  11-10-97 106.71 16.43 ND 96.28 Not sampled: well sampled semi-annually, during the first and third quarter
MW-4  02-13-98 106.71 i3.05 ND 93.66 <50 1.3 0.7 <0.5 23 19 --
MW-4  05-12-98 106.71 15.69 ND 91.02 Not sampled: well sampled semi-annuaily, during the first and third quarter
MW-4  07-28-98 106.71 15.93 ND 90.78 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-4  10-28-98 106.71 16.40 ND 90.31 Not sampled: well sampled semi-annuatly, during the first and third quarter
MW-4  02-12-9% 106.71 14.13 ND 92.58 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-4  06-03-99 106.71 16.00 ND 90.71 Not sampled: well sampled semi-annually, during the first and third quarier

OAKMCAARCOVG148\QTRLY 6 148q100.xIs\uh: 1
Recreatd from electronic data provided by IT Corporation.

IT CORPORATION




Table 1

Historical Groundwater Elevation and Analytical Data

Petroleum Hydrocarbons and Their Constituents

1995 - Present**

ARCO Service Station 6148

5131 Shattuck Avenue, Oakland, California

Page 4 of 6

Date Top of Casing  Depth to FP Groundwater TPH Ethyl- Total Dissolved Purged/
Well Gauged/ Elevation Water  Thickness  Elevation Gasoline Benzene Toluene benzene Xylenes MTBE TRPH Oxygen  Not Purged
Number _Sampled (fi-MSL) (feet) {feet) (f-MSL) wgly  (@ol) (ugl)y (el) = (eel) (pg/L) _ (mgly (mgl) (P/NP}
MW-4  10-26-99 106.71 15.76 ND 90.95 Not sampled: well sampled semi-annually, during the first and third gtr. 1.72
MW-4  02-02-00 106.71 1432 ND 92.39 <50 <0.5 <0.5 <0.5 <1 <3 -- 0.7 NP
MW-5  03-20-95 106.68 14.92 ND 91.76 21,000 6,900 450 800 1,300 -- --
MW-5  06-06-95 106.68 16.61 ND 90.07 6,500 1,700 <20 120 69 -- .-
MW-5  08-24-95 106.60 16.47 ND 90.13 Not sampled: well was inaccessible due to construction
MW-5 11-16-95 106.60 16.69 ND 89.91 1,800 470 <5 17 5 1,000 --
MW-5  02-27-96 166.60 14.35 ND 92.25 10,000 1,000 71 690 1,000 440/450* --
MW-3  05-15-96 106.60 16.58 ND 90.02 3,400 350 6 72 20 220 --
MW-5  08-14-96 106.60 17.26 ND 89.34 2,100 130 2.7 47 4.7 220 --
MW-5  11-11-96 106.60 16.62 ND 89.98 1,200 31 1 8 2 130 --
MW.5  03-25-97 106.60 16.38 ND 50.22 <50 <0.5 <0.5 <0.5 <0Q.5 5 --
MW-5  05-15-97 106.60 16.54 ND 90.06 <50 <0.5 <0.5 <0.5 <(.5 <3 --
MW-5  10-26-97 106.60 17.60 ND 89.00 <50 <0.5 <0.5 <0.5 <0.5 7 -
MW-5  11-10-97 106.60 16.78 ND 89.82 <50 <0.5 <0.5 <0.5 <0.5 24 --
MW-5  02-13-98 106.60 12.21 ND 94.39 11,200 51 <10 <10 <10 2,000 --
MW-5 05-12-98 106.60 NR ND NR Not sampled: well inaccessible
MW-5  07-28-98 106.60 16.47 ND 90.13 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-5 10-28-98 106.60 16.80 ND 89.80 <50 0.8 <0.5 <0.5 <0.5 99 -
MW-5  02-12-99 106.60 14.88 ND 91.72 <1,000 <10 <10 <10 <10 1,100 --
MW-5  06-03-99 106.60 16.65 ND 89.95 290 10 <0.5 <0.5 0.6 200 .- 2.45 NP
MW-5  10-26-99 106.60 16.10 ND 90.50 <50 <Q.5 <0.5 <0.5 <1 1 -- NM NP
MW-5  02-02-00 106.60 14.65 ND 91.95 <50 <0.5 <0.5 <0.5 <1 39 -- 8.6 NP
MW-6  03-20-95 105.16 12.13 ND 93.03 <50 <(.5 <0.5 <0.5 <0.5 -- --
MW-6  06-06-95 105.16 13.95 ND 9121 <50 <0.5 <0.5 <0.5 <0.5 -- --
MW-6  08-24-95 105.13 14.07 ND 91.06 <50 <0.5 <0.5 <0.5 <0.5 <3 --

OAKMCNARCOWI48\QTRLY\6148q100.x]s\h:1
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Page 50f 6

~ Date Top of Casing  Depth to FP Groundwater TPH Ethyl- Total Dissolved Purged/

Well Gauged/ Elevation Water  Thickness  Elevation Gasoline Benzene Toluene benzene Xylenes MTBE TRPH Oxygen  Not Purged
Number Sampled {f-MSL) (feet) (feety (fi-MSL) (wo/ly  (ug/M) (gl (M)  (ugl) p/ly)  (mg/ll) _ (mp/L) (P/NP)
MW-6  11-16-95 105.13 14.34 ND 50.79 <60 <0.5 - <0.5 <0.5 <0.5 -- --

MW-6  02-27-96 105.13 12.00 ND 93.13 <50 <0.5 <(.5 <0.5 <0.5 <3 --

MW-6  05-15-95 105.13 14.10 ND 91.03 Not sampled: well sampled annually, during the first quarter

MW-6  08-14-96 105.13 13.70 ND 95143 Not sampled: well sampled annually, during the first quarter

MW-6  11-11-96 105.13 14.11 ND 91.02 Not sampled: well sampled annually, during the first quarter

MW-6  03-25-97 105.13 14.15 ND 90.98 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-6  05-15-97 105.13 14.44 ND 90.69 Not sampled: well sampled annually, during the first quarter

MW-6  10-26-97 105.13 16.02 ND 85.11 Not sampled: well sampled annually, during the first quarter

MW-6 11-10-97 105.13 14.52 ND 90.61 Not sampled: well sampled annually, during the first quarter

MW-6  02-13-98 105.13 10.06 ND 95.07 <50 <0.5 <0.5 <0.5 <0.5 8 --

MW-6  05-12-98 105.13 13.75 ND 91.38 Not sampled: well sampled annually, during the first quarter

MW-6  07-28-98 105.13 14.06 ND 91.07 Not sampled: well sampled annually, during the first quarter

MW-6  10-28-98 105.13 14.71 ND 90.42 Not sampled: well sampled annually, during the first quarter

MW-6  02-12-99 105.13 1222 ND 92.91 <100 <1 <] <1 <1 110 --

MW-6  06-03-99 105.13 13.95 ND 91.18 Not sampled: well sampled annually, during the first quarter

MW-6  10-26-99 105.13 14.06 ND 91.07 Not sampled: well sampled annually, during the first quarter 394

MW-6  02-02-00 105.13 1203 ND 93.10 <50 <0.5 <0.5 <0.5 <1 <3 -- 1.2 NP
MW-7  03-20-95 107.08 12.32 ND 94.76 <50 <0.5 <0.5 <0.5 <0.5 -~ --

MW-7  06-06-95 107.08 14.59 ND 92.49 Not sampled: well sampled semi-annually, during the first and third quarters

MW-7  08-24-95 107.05 14.64 ND 92.41 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-7  11-16-95 107.05 1530 ND 91.75 Not sampled: well sampled semi-annually, during the first and third quarters

MW-7  02-27-96 107.05 12.24 ND 94.81 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-7  05-15-96 107.05 14.65 ND 92.40 Not sampled: well sampled annually, during the first quarter

MW-7  08-14-96 107.05 14.35 ND 92.70 Not sampled: well sampled annually, during the first quarter

MW-7  11-11-96 107.05 14.92 ND 92.13 Not sampled: well sampled annually, during the first quarter

MW-7  03-25-67 107.03 14.80 ND 92.25 <50 <0.5 <Q.5 <0.5 <0.5 <3 -

OAKCMRCOVGI48QTRLYV6148q100.x1s\h: |
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Date Top of Casing  Depth to FP Groundwater TPH Ethyl- Total Dissolved Purged/

Well Gauged/ Elevation Water  Thickness  Elevation Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH Oxygen  Not Purged
Number _Sampled (f-MSL) {feet) (feet) (f-MSL) (hg/l)  (upll) (upl) (ue/l)  (epfl) (pe/l) (mel) (mg/l) (P/NP)
MW-7  05-15-97 107.05 15.27 ND 91.78 Not sampled: well sampled annnatly, during the first quarter

MW-7  10-26-97 167.05 16.68 ND 90.37 Not sampled: well sampled annually, during the first quarter

MW-7  11-10-97 107.05 15.37 ND 91.68 Not sampled: well sampled annuaily, during the first quarter

MW-7  02-13-98 107.05 10.80 ND 96.25 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-7  05-12-98 107.05 14.32 ND 92.73 Not sampled: well sampled annually, during the first quarter

MW-7  07-28-98 107.05 14.79 ND 92.26 Not sampled: well sampled annually, during the first quarter

MW-7  10-28-98 107.05 15.57 ND 91.48 Not sampled: well sampled annually, during the first quarter

MW-7  02-12-99 107.05 12.46 ND 94,59 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-7  06-03-99 107.05 14.53 ND 92.52 Not sampled: well sampled annually, during the first quarter

MW-7  10-26-99 107.05 14.74 ND 9231 Not sampled: well sampled annually, during the first quarter 1.97

MW-7  02-02-00 107.05 12.57 ND 54.48 <50 <0.5 <0.5 <0.5 <1 <3 -- 0.7 NP
VW-1  06-03-99 NR 17.51 ND NR 420 2.3 0.6 20 2.2 74 -- 1.28 P

-MSL: elevation in feet, relative to mean sea level

H: total peiroleum hydrocarbons as gasoling, California DHS LUFT Method

BTEX: Benzene, toluene, ethylbenzene, total xylenes by EPA method B02IB. (EPA method 8020 prior to 10/26/99)
TBE: Methyl tert-butyl ether by EPA method 8621B. (EPA method 8020 prior to 10/26/99).

RPH.: total recoverable petroleum hydrocarbons

g/L: micrograms per liter

g/L: mitligrams per liter

: not reported; data not available

D: none detected

: floating product entered the welt during purging

- -: not analyzed or not applicable

*: confirmed by EPA 8240

[**: For previous historical groundwater elevation and analytical data please refer to Fowrth Quarter 1995 Groundwater Monitoring Pragram Results and Remediation System Performance
Evaluation Report, ARCO Service Station 6148, Qukland, California, (EMCON, March 4, 1996).
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Table 2
Groundwater Flow Direction and Gradient

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California
Date Average Average
Measured Flow Direction Hydraulic Gradient

03-20-95 Southwest 0.02
06-06-95 Southwest 0.016

i 08-24-95 Southwest 0.014
11-16-95 Southwest 0.012
02-27-96 Southwest 0.016
05-15-96 Southwest 0.015
08-14-96 Southwest 0.021
11-11-96 Southwest 0.015
03-25-97 South-Southwest 0.018
05-15-97 South-Southwest 0.014
10-26-97 Southwest 0.009
11-10-97 South-Southwest 0.014
02-13-98 South-Southwest 0.012
05-12-98 Southwest 0.02
07-28-98 Southwest 0.02
10-28-98 Southwest 0.01
02-12-99 Southwest 0.02
06-03-99 Southwest 0.02
10-26-99 Southwest 0.01
02-02-00 South-Southwest 0.017

QAKNCMARCOVG 148 TRLY\6148q100.xls\h: 1 IT CORPORATION
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Table 3
Soil Vapor Extraction System
Operational Uptime information (1998 - present)

Arco Service Station No. 6148
5131 Shattuck Avenue, Oakland, California

Page 1 of 2

(614801G0.xls)

Period Operation Cumulative Operation
Date Meter Operation' Total Uptime | Downtime | Uptime Total Uptime | Downtime { Uptime

(hrs.} {hrs.) {days) {days) (days) (%) {days) {days) (days) (%)

01/01/98 2697.50 827 112.4 714.6 14%
01/27/98 2702.01 2697.50 26 0.0 26.0 0% 853 1124 740.6 13%
02/10/98 2704.73 2700.22 14 0.1 13.9 1% 867 112.5 754.5 13%
02/16/98 2704.73 2700.22 6 0.0 6.0 0% 873 112.5 760.5 13%
03/23/98 2704.73 2700.22 35 0.0 35.0 0% 908 112.5 795.5 12%
05/06/98 2704.73 2700.22 44 0.0 44.0 0% 952 112.5 839.5 12%
05/13/98 2704.73 2700.22 7 0.0 7.0 0% 059 112.5 846.5 12%
06/22/98 2704.73 2700.22 40 0.0 40.0 0% 999 112.5 886.5 11%
08/20/98 2704.73 2700.22 59 0.0 59.0 0% 1058 112.5 945.5 11%
08/27/98 2707.40 2702.89 7 0.1 6.9 2% 1065 112.6 952.4 11%
09/01/98 | 2709.55 2705.04 5 0.1 4.9 2% 1070 112.7 957.3 11%
09/02/98 | 2711.93 2707.42 1 0.1 0.9 10% 1071 112.8 958.2 11%
11/10/98 | 2712.40 2707.89 69 0.0 69.0 0% 1140 112.8 1027.2 10%
12/18/98 | 2714.81 2710.3 38 0.1 37.9 0% 1178 112.9 1065.1 10%
01/15/99 | 2714.18 2709.67 28 0.0 28.0 0% 1206 112.9 1093.1 9%
04/27/99 2717.29 271278 102 0.1 101.9 0% 1308 113.0 1195.0 9%
05/26/99 2717.29 2712.78 29 0.0 25.0 0% 1337 113.0 1224.0 8%
07/30/99 2718.05 2713.54 65 0.0 65.0 0% 1402 113.1 1288.9 3%
08/11/99 2718.05 2713.54 12 0.0 12.0 0% 1414 113.1 £300.9 8%
08/25/99 2718.05 2713.54 14 0.0 14.0 0% 1428 113.1 1314.9 3%
09/09/99 2718.45 2713.94 15 0.0 15.0 0% 1443 113.1 1329.9 8%
09/21/99 | 2720.63 2716.12 12 0.1 11.9 1% 1455 113.2 1341.8 8%
10/06/00 1 272311 2718.6 15 0.1 140 1% 1470 1133 1356.7 3%
10/20/99 | 2725.62 2721.11 14 0.1 13.9 1% 1484 1134 1370.6 8%

OAKISAARCO\148\QTRLY\6148Q100. XL S\wh: 1
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Arco Service Station No. 6148
5131 Shattuck Avenue, Oakland, California

Table 3
Soil Vapor Extraction System
Operational Uptime Information (1998 - present)

Page 2 of 2

(61480100.x1s)

Period Operation - Cu:fllative Operation |
Date Meter Operation’ Total Uptime | Downtime | Uptime Total Uptime | Downtime | Uptime

(hrs.) (hrs.) (days) (days) (days) (%) (days) (days) (days) (o)
11/03/99 2728.21 27237 14 0.1 13.9 1% 14908 113.5 1384.5 8%
11/18/99 2730.66 2726.15 15 0.1 14.9 1% 1513 113.6 1399.4 8%
12/02/99 2732.80 2728.29 14 0.1 13.9 1% 1527 113.7 1413.3 7%
12/16/99 273522 2730.71 14 0.1 13.9 1% 1541 113.8 1427.2 7%
01/06/00 2735.22 2730.71 21 0.0 21.0 0% 1562 113.8 1448.2 T%
01/19/00 273783 273332 13 0.1 12.9 1% 1575 113.9 1461.1 7%
02/02/00 2740.27 2735.76 14 0.1 13.9 1% 1589 114.0 1475.0 7%
03/23/00 2740.77 2736.26 50 0.0 50.0 0% 1639 114.0 1525.0 7%

' Operational data through 01/01/98 from First Quarter 1998 Quarterly Monitoring Report
OAK\SAARCO\G148\QTRLY\6148Q100. XL Swh:1
IT CORPORATION
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Table 4
Soil Vapor Extraction System
Flow Rates and Analytical Results of Air Samples (1998 - present)

Arco Service Station No. 6148
5131 Shattuck Avenue, Oakland, California

Date Sample Vacuum | Velocity Flowrate' Analyses (ppmy)
Location | (in. H20) {fpm) {scfm) TPHG Benzene | Toulene | Ethylbenzene | Xylene | MTBE
01/27/98 Influent 21 1100 51 39 <f.1 0.7 0.1 <0.2
Effluent’ 1100 83.1 <5 <0.1 <0.1 <0.1 <0.2
08/20/98 Influent 10 1100 53 610 <2 <2 <2 <4
Effluent 1100 83.1 7 <0.1 <Q.1 <0.1 <0.2
11/10/98 Influent Not Recorded 830 <2 14 <2 <4
Effluent Not Recorded 20 <0.1 0.2 <0.1 <0.2
01/15/99 Influent 21.8 1500 70 340 3 5 <2 <4 44
Effluent 900 63.9 15 <0.1 0.3 <0.1 0.2 <().8
09/09/99 Influent 10 1400 67 140 0.3 i 0.2 0.5 6.3
Effluent 975 69.2 <5 <0.1 <0.1 <0.1 <0.2 <(.8
10/06/99 Influent 8 1400 67 220 <0.5 14 0.65 3 11
Effluent 975 69.2 7.1 <0.1 <0.1 <{.1 <().2 <0.8
11/03/99 Influent 8 1200 58 44 0.3 31 0.1 0.6 21
Effluent 1050 74.5 <5 <{).1 <0.1 <0.1 <0).2 <().8
12/02/99 Influent i0 1000 48 24 <0.1 0.1 <0.1 <02 <0.8
Effluent 900 64.4 <3 <(.1 <0.1 <{.1 <0.2 <0.8
01/06/00 Influent 6.2 1000 48 270 0.3 0.8 0.6 0.6 6
Effluent 925 66.1 22,0 <0.1 <(.1 <0.1 <0.2 1.6

OAKSMARCOVI48\QTRLYV6148Q100.XLS\wh: 1
(61480100.x1s)
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Table 4
Soil Vapor Extraction System
Flow Rates and Analytical Results of Air Samples (1998 - present)

Arco Service Station No. 6148
5131 Shattuck Avenue, Oakland, California

Date Sample | Vacuum | Velocity | Flowrate' Analyses (ppmv)
Location | (in. H20) (fpm) {scfm) TPHG Benzene | Toulene | Ethylbenzene | Xylene | MTBE
02/02/00 | Influent 12 850 40 <5 <0.1 0.5 <{.1 0.2
Effluent 900 64.4 <5 <0.1 0.3 <0.1 <0.2

V' Influent Flow Rate, cfin = (Velocity, fpr)(Influent Pipe Area, sq. £.)(406.8 in.H20 - Vacuum, in H20) / (406.8 in.1i20)
where Influent Pipe Diameter = 3"
Effluent Flow Rate, ¢fm = (Velocity, fpm)}Effluent Pipe Area, sq.8.)[(460° R + 77° F)/(460° R + Vapor Temp F)]

where Effluent (after blower) Pipe Diameter = 4"
E Dilution air only

OAK\SAMARCOVG 148\QTRLY6148Q100.XLSwh:1
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Table 5
Soil Vapor Extraction System
Extraction Rates, Emission Rates, Destruction Efficiency, and Mass Removed
(1998 - present)

Arco Service Station No. 6148
5131 Shattuck Avenue, Oakland, California

Extraction Rate from Wellfield!

It

Extraction Rate, Ibs/day = (Influent Flow, cfm)(Influent cone., ppmv){g/mole)(60 minhr)(24 hr/day)(28.3 L/cf) / (10%)(24.45 moles/L)(453.6 g/ib}

where TPHG = 100 g/mole and Benzene = 78.1 g/mole; Influent conc. = 0, if reported as non-detect

 Emission Rate, Ibs/day = (Effluent Flow, cfm)(Effluent conc., ppmv){g/mole}(60 min/hr)(24 hr/day}(28.3 Lich) / (10°(24.45 moles/L)(453.6 g/lb)

where TPHG = 100 g/mole and Benzene = 78.1 g/mole; Effluent conc. = Method Reporting Limit, if reported as non-detect

Period Removal, 1bs = (Extraction Rate)(Uptime)
Operational data through 1/1/98 from First Quarter 1998 Quarterly Monitoring Report
' Value represents 24 hour per day operation. Refer to Period Removat column for actual quantity

E Destruction Efficiency, % = (Extraction Rate - Emission Rate)(100) / (Extraction Rate); *Waived"= if TPHG emissions <1.0 Ibs/day and Benzene emissions <0.02 lbs/day

Date Emission Rate to Atmosphere” Destruction Efficiency’ Period Removal* Cumulative Removal "
End TPHG Benzene TPHG Benzene TPHG Benzene TPHG Benzene TPHG Benzene
(Ibs/day) {Ibs/day) (Ibs/day) (Ibs/day) {%) (%) (Ibs) (Ibs) {Ibs) (1bs)

01/01/98° 1885.6 0
01/28/98 (.7335 0 <0.1527 <(.0024 Waived 0.0831 0.0000 1885.7 0.0000
08/20/98 11.7994 ¢ <0.2137 <(},0024 Waived 4.956 0.0000 1890.6 0.0000
11/10/98 Not Calculated Not Calculated Not Calculated Not Calculated Not Calculated
01/15/99 8.702 0.0768 0.3520 <(),0018 Waived 1.175 0.0104 1891.8 0.0104
09/09/99 3.447 0.0074 <0.1271 <0.0020 Waived 0.3705 0.0008 1892.2 0.0112 “
10/06/99 5.443 0 0.1805 <0.0020 Waived 1.132 0.0000 18933 0.0112
11/33/99 0.933 0.0064 <(.1369 <0,0021 Waived 0.1960 0.0013 1893.5 0.0125 “
12/02/99 0.422 0 <0.1182 <(.0018 ‘Waived 0.0802 (0.0000 1893.6 0.0125 ||
01/06/00 4793 8 0.0053 <0.5347 <0.0019 Waived 0.5213 0.0006 1894.1 0.0131
02/02/00 0 0 <0.1182 <(.0018 Waived 0.0000 0.0000 18941 0.0131

QARKASNARCOVGI48\QTRLY6148Q100.XLSwh:1
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V Columbia

H \ Analyfical

iwm Serviceg ™

An Em.c!ovew-Owned Company

July 6, 2000 Service Request No.: S2001812

Mr. Steve Meeks
Delta Environmental Consultants

3164 Gold Camp Dr. Suite 200
Rancho Cordova, CA 95670 E @ =0V [E

IJUL 1 0 2000
RE: TO#2600300/RATS/6148 OAKXLAND

By

Dear Mr. Meeks:

Enclosed are the results of the sample(s) submitted to vr laboratory on June 21, 2000.

All analyses were performed in accordance with our leboratory's quality assurance program.
Results are intended to be considered in their entirety and apply to the sample(s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signature of this CAS Analytical Report confirms that pages 2 through 11, following, have
been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 2352, expiration: January 31, 2001).

If you have any questions, please call me at (408) 743-9700.
Respectfuily submitted,
Columbia Analytical Services, Inc.

Bernadette Troncales ’ Greg\¥orda
Project Chemist Laboratory Manager



CCLUMBIA ANALYTIGAL SERVICES, In¢.

Acronyms

A2LA Amerlcan Assoclation for Laboratory Accreditation

ASTM Amertlican Saciety for Testing and Materials

BOD Blochiemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenas

CAM California Assessmant Metals

CARB Caltfornia Air Resources Board

CAS Number  Chemical Abstract Service reglstry Number

CFGC Chlorofluorocarban

CFU Colony-Forming Unit

CoD Chemilcal Oxygen Demand

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

pLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH Department of Health

EPRPA U. S. Environmental Proteclion Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatagraphy

GCIMS Gas Chromatography/Mass Spectrometry

iC ton Chromatography

ICB initial Callbration Blank sample

ICP Inductively Goupled Plasma atomic emisston spectrarnatry

icv Initial Calibration Verification sample

J Estimated concentration. The value Is less than the MRL, but greater than or equal to
the MDL. If the valus is equal fo the MRL, the resutt Is actually <MRL before rounding.

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Modifted

MBAS Methylene Blue Aclive Substances

MCL Maximum Contaminant Level, The highest permissiole concentratior of &
substance alfowed in drinking water as established by the U. S. EPA.

MDL Method Detaction Limit

MPN Most Probable Numbear

MRL Method Reporting Limit

MSs Matrix Spike

MTBE Methyt tert-Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the paper industry for Air and Stream Improvement

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

NIOSH National Institute for Qccupational Safety and Healtit

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

POL Practical Quantitation Limit

QAIQC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Ralative Parcant Difference

SiM Selactad lon Monitoring

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

STLC Solubility Threshold Limit Concentration

swW Test Methods for Evaluating Solid Waste, Physical/Chamical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates !, Il, IIA, and 1B.

TCLP Toxlcity Characteristlc Leaching Procedure

TDS Total Dissclved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level. The concentration of an analyte that is .&ss than the PQL but greater than or equal
1o the MDL. 1 the value is equal to the PQL,, the result is actually <PQL before rounding.

TRPH Total Recoverable Patroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s) ACRONLST.DOC 7/14/85
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

Methyl tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Beport
ARCO Products Company
TOH#2600300/RATS/6148 OAKLAND
Walter
BTEX, MTBE and TPH as Gasoline
MW-1(17.49)
52001812-001
Prep Analysis Dilation  Date
Method Method MRL
EPA 5030 CA/LUFT 30 1 NA
EPA 5030 8021B 0.5 1 NA
EPA 5030 8021B 15 1 NA
EPA 5030 8021B 0.5 1 NA
EPA 5030 8021B 1 1 NA
EPA 5030 8021B 3 i NA

/;l/l/

1522702059 Tp

Page3

Service Request: 52001812
Date Collected: 6/21/00
Date Received: 6/21/00

Date

6/29/00
6/29/00
6/29/00
6/29/00
6/29/00
6/29/G0

pate: U 7/04 lﬂ’

Units:
Basis:

Factor Exiracted Analyzed Result

ND
ND
ND

ND
ND
ND

ug/L (ppb)

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analyticel Repm"t

Client: ARCO Products Company Service Request: S2001812
Project: TO#2600300/RATS/6148 CAKLAND Date Collected: 6/21/00
Sample Matrix: ‘Waler Date Recelved: 6/21/00

BTEX, MTBE and TPH as Gasoline
Sample Name: MW-2(17.19) Units: ug/L (ppb)
Lab Code: S2001812-002 Basis: NA
Test Notes:

Prep Analysis Dilution Date Date Result

Analyte Method Method MREL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 6/29/00 69
Benzene EPA 5030 8021B 5 1 NA 6/29/00 ND
Toluene EPA 5030 80218 0.4 1 NA 6/29/00 ND
Ethylbenzene EPA 5030 8021B 0.5 1 NA 6/29/00 ND
Xylenes, Total EPA 5030 8021B 1 1 NA 6/29/00 ND
Methyl tert -Butyl Ether EPA 5030 8021B k) 1 NA 6/29/00 12

——t
Approved By: {ﬁw Date: D 7/ Oé/ Fb
1522/020597p

Page 4



COLUMBIA ANALYTICAL SERVICES, INC,

Analyticul Report
Clent: ARCO Products Company Service Requegt: 52001812
Profect: TO#2600300/RATE/6148 OAKLAND Date Collected: 6/21/00
Sample Matrix: Water Date Received: 6/21/00
BTEX, MTBE and TPH as Gasoline

Sample Name: MW-3(17.52) Units: ug/L (ppb)
Lab Code: 52001812-003 *  Basgis: 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 6/29/00 200
Benzene EPA 5030 8021B 0.5 1 NA 6/29/00 ND
Toluene EPA 5030 3021B 0.5 1 NA 6/25/00 ND
Ethylbenzene EPA 5030 8021B 0.5 1 NA 6/29/00 ND
Xylenes, Total BEPA 5030 8021B 1 1 NA 6/29/00 21
Methyl fert -Butyl Ether EPA 5030 80218 3 1 NA 6/29/00 24
Approved By: ﬁlﬂ Date: W Oé’ Tb
1822/0205979
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
TO#2600300/RATE/6148 OAKLAND Date Collected:
Water Date Received:
BTEX, MTEE and TPH as Gasaline
MW-4(16.00) Units:
52001812-004 Basis:
Prep Analysis Dilution  Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 6/30/00 1400
BPA 5030 8021B 0.5 1 NA 6/30/00 3.3
EPA 5030 8021B 0.5 1 NA 6/30/00 7.3
EPA 5030 8021B 0.5 1 NA 6/30/00 36
EPA 5030 §021B 1 1 NA 6/30/00 85
EPA 3030 80218 3 1 NA 6/30/00 4

Date: 0 7/0 4’/ gy

15220205979
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Feport
Client: ARCO Products Company Service Request: $2001812
Project: TO#2600300/RATR/6148 OAKLAND Date Collected: 6/21/00
Sample Matrix: Water Date Received: 6/21/00
BTEX, MTBE and TP'H as Gasoline

Sample Name: MW-5(16.52) Units: ug/L (ppb)
Lab Code: $2001812-005 Basis: NA
Test Notes:

Prep Analysis Ditution  Date Date Result
Analyte Method Method MEL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 6/29100 67
Benzene EPA 5030 3021B 0.5 1 NA 6/29/00 ND
Toluene EPA 5030 8021B 0.5 1 NA 6/29/00 ND
Ethylbenzene BPA 5030 8021B 0.5 1 NA 6/29/00 ND
Xylenes, Total EPA 5030 8021B 1 1 NA 6/29/00 ND
Methy] fert -Butyl Ether EPA 5030 8021B 3 1 NA 6/29/00 10

7 Jocl.

Approved By: ﬁ) Date; 0 7 Dé R
1522/020597p
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Beport
Client: ARCO Products Company Service Request: S2001812
Project; TO#2600300/RAT8/6143 OAKLAND Date Collected: NA
Sample Matrlx: Water Date Received: NA
BTEX, MTBE and TPH ag Gasoline

Sample Name: Method Blank Units: ug/L (ppb)
Lab Code: 5200629-WB1 Basis; NA
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MEL Factor Extracted Amalyzed Result Notes
TPH as Gasolme EPA 5030 CA/LUFT 5¢ 1 NA 6/29/60 ND
Benzene EPA 5030 8021B 0.4 | NA 6/29/00 ND
Toluene EPA 5030 8021B 4 1 NA 6/29/00 N
Ethylbenzene EPA 5030 8021B 0.5 1 NA 6/29/00 ND
Xyleoes, Total EPA 5039 8021B 1 1 NA 6/29/00 ND
Methy] terz-Butyl Ether EPA 5030 30218 3 1 NA 6/29/00 ND

— fir e 07/000

1512/0205%7p
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:

Sample Name

MW-1(17.49)
MW-2(17.19)
MW-3(17.52)
MW-4(16.00)
MW-5(16.52)
BATCH QC
Method Blank

Lab Conirol Sample

Dup Lab Control Sample

Approved By:

COLUMBIA ANALYTI.CAL SERVICES, INC.

QA/QC Report
ARCO Products Company
TO#2600300/RATE/6148 OCAKLAND
Water
Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline
EPA 5030

8021B  CA/LUFT

Lab Code

52001812-001
§2001812-002
52001812-003
§2001812-004
S2001812-005
5200629-001M8S
8200629-WB1
$200629-LCS
5200629-DLCS

Test
Notes

CAS Acceptance Limits:

W/

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

Units:
Basis:

Percent Recovery

82001812
NA
NA
NA
NA

PERCENT
NA

a,a,a-Triffuorotoluene a,a,a-Trifluorotoluene
96 92
57 94
106 93
82 128
96 93
101 115
93 95
103 118
96 118
70-130 70-130

Date:

07/v¢

SUR/020397p
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Client:
Project;
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Gasoline

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
ARCO Products Company Service Request:
TO#2600300/RATS/6148 OAKLAND Date Collected:
Water Date Received:
Date Exiracted:
Date Analyzed:
Matrix Spike Sutmary
BTEX and TPH as Gasoline
BATCHQC Units:
5200629-001MS Basis;
CAS
Percent
Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance
Method Method MRIL Level Result Result Recevery Limits
BPA 5030 8021B 0.5 25 ND 25.5 102 75-135
EPA 5030 8021B 0.5 25 ND 24.7 99 73.136
EPA 5030 8021B 0.5 25 ND 24.2 97 69-142
EPA 5030 CA/LUFT 50 500 ND 513 103 75-135

%4/ Date: 0(7/ 4% [ D

ME/020597p
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$2001812
NA

NA

NA
6/25/00

ug/L (ppb)
NA

Result
Notes




Client:
Project:
LCS Mafrix;:

Sample Name:
Lab Code:
Test Notes:

Amnalyte
Benzene
Toluene

Ethylbenzene
Gasoline

Approved By:

DLCSN10397p

COLUMBIA ANALYTHCAL SERVICES, INC.

QA/QC Report
ARCO Products Company Service Request:
TO#2600300/RATB/6148 OAKLAND Date Collected:
Water Date Received:
Date Extracted:
Date Analyzed:
Laboratory Control Sample/Duplicate Laboratory Control Sample Summary
BTEX and TPI3 as Gasoline
Dup Lab Control Sample Units:
§200629-LCS,  $200629-DLCS Basis:
Percent Recavery
CAS
Prep Analysis  True Value Result Acceptance
Method Method LCS DLCS LCS DLCS LCS DLCS  Limits
EPA 5030 8021B 25 26 2506 102 102 73-135
EPA 5030 3021B 25  ulB 249 99 100 73-136
EBPA 5030 8021B 25 M40 241 96 96 69-142
EPA 5030 CA/LUFT 500 500 522 100 104 75-135

Date: 0 7/ %Zn

52001812
NA

NA

NA
6/30/00

ug/L (ppb)
NA

Relative
Percent
Difference

<]
<1
<],

4
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ARCO Products Compan ' '
Diviskon of Atiantic-Richflek] gmpu¥ & Task Order No. Z6 po oo 6 20 L ? I 2. Chain of Custody
ARCO Fadiity Cay Project ”
ARCO ongi “'Z I4F {Facity) Oaklean A (Consutant) STeue Mect s Léb:j‘mn:n?
eng T Telaphone no. Telaphone Fax no. ol
Peol  Su erle . (ARCO) Consutand 4 £ ¢Ig-20%5 |Commm T/e 632 -9 385  loommome
Consultant — Address —
% [7:- Eavironsea 1o { (Cmslﬂm)\;i “f Gol £ ca 2 af', 5;:_4 s 205 )e'lt:‘__p &VA’ .,Q._
Matrix Preservation n Meliod of shipment
- s | &z | (k8|8 & 215k
5 e 8 = 3id2| 2l 2| 2]¢e & 3 ie
_' ;| B 2 = | S|58|3315°) 2| § )& 5215 o
§ g | § |Sol |Water|Other| les | Acd = s |.& E i %D gl 213 s g ED gﬁ%
2 =3 _::5 - < - |
3 316 3 5 |B3|Bz|Fais%|Es| s |5 |4 (88|28 5 -
an
Mo a2 |V X ¥ |gareoows | | X e .
Med~Z 1) | = @ X X |&R)-0| et X Liwmi T Ao
mu-y fi252)] 2 @ X Y | &Rl o700 X
Muy-4 /’Z{—.oé Z @ X X |e<2Ueslp33o X Special QAVGC
Mrc Rd .
mw'ﬂ B EROIR X _¥2les (0915 X
Remarks
Lab number
Tumaround time
Priority Rush
1 Business Day
Condition of sampls: o 3 ) Bush
Relinguish ' Dats Time | B 2 Business Deys
M / ,‘ -ZJ—"D (4] 7oL Expedited -‘_'
Relinquished 7 ' Date : Tirme 5 Business Days
Relinquished by Date . Time | Received by . Dale Tme - ) mass Deys
. . . ra

Distribution: White copy — Laboralory; Canary copy — ARCO Environmental Engineering; Pink copy — Consultant



APPENDIX D

Field Data Sheets



Site Name: ﬁfcg_él 98

MONITORING WELL GAUGING FORM

Location:543; 8 raffack  OuKiudals: 620 0

Project Number;_i?0o5-315" Technician: L Folawd

Product Woalthead
Well iD Eg;;?{g’ P?;pii‘t‘(?l) m (t% 'lhk:};;ass D.0. Reading S:r:'zfee d Lgceﬁtl;n?d Commants
e~ /7.4 las lose |ev Suly LAP
Mw=2. {743 23 295 oK Sl 4 NP
mis~3 12,8 2 2.3 Lrao oK bud) d P
mw -4 /1L.00 2.0 28>0 o K Subi 4N P
nw-5 res 2 3.2 2215 |ok £adid WP
Mt~ 6 jreal OFHF 18R J$udis
Mw-7 4. 57 Otoy |ok Sub,

Note: Mezsure water and product levels from the natch in top of well casing.

omsial Galping Form

revised GI20/98



GROUNDWATER MONITORIN G FIELD DATA SHEET

Project No.: Dany. 3/6- Sample Tc-:ch: T Folamet WellID: 0} |
Site Namet .., £/48 Site Location: JouMlam-X, DATE: z.2{-00

WELYL GAUGING DNFORMATION

Date Gauged | Depth of Well Depth to Watar Calculated purge | Actual Purge
() (ft) volume {gal) Volume (gal)
4-21-00 17.49 l
Casing Diameter: 2” 4 X 457 6 Other o

Floating Product: Ves No X' Color __ Thickpess (ff)
Quantity of Fxee Product Skimmed/removed:

—

Sample Date: _£-2l-cp Sample Time: OF/9

Depth to Water at Sample Time: _/ 744

Sample Method: Pump Bailer, __ Disposable Bailer X Other____
' PURGE WATER MONITORING
Date Purged: Start time: End Time:
Purge Method:
Time Cun. Temp Conduct- PH Color Turbidity
Purge °C) fvity
Val, (gal) 2. O,
O8ip /9.9 1827 2. 2/ < Jean 2.5
Well Box Int seals, bolts, Yid. lock;, etc):
Comments:

G"'{’ff"’ 5!‘;_5115' & Tram Ll ive /“dﬂl‘lgj }';j» Z:Jdlf

bu-b-&le" waf d-‘&c-'fno-d £ ébl}:;)

Criword\forms\GW Samplo Datn Sheet.dos
Revised $/19/99



GROUNDWATER MONITORING FIELD DATA SHEET

[2]

Project No.: oo -315 Saxmple Tech: Iy, e Well ID: oy 9- 2.

S Namei gy, , iy | e Loo#HOn g iand DATE: g-2[-&¢

WELL GAUGING PIFORMATION

Date Gauged | Dépth of Well Depth to Water Calcnlated purge | Actual Purge
() () volume (gal) Volume (gal)

L=2i-00 17,149 '
Casing Diameter: 2" 4" X 4.5” 6" ~__Other _

Floating Produnet: Yes Ne X _Color __ Thickness (ft)
Quantity of Free Product Skimmed/removed.:

Sample Date: _4-21-02 Sample Time: O 695~

Depth to Water at Sample Time: 12.14

Sample Method: Pump Bailer __ Disposable Bailer; X Other
PURGE WATER MOMLTORING
Date Purged: Start time: Exnd Time:
Purge Method:
Time Cuom. Temp Conduct. rH Color Tarbidity
Purge °C) ivity
Vol (gal) oy

o"f\)— Iﬁ-o 2"13‘ 2vg & lpi, 2.3

Well Box Integritv (seals, bolts, lid, skirt, fock, ete):
ol

Comments;

Ciword\forms\AW Szrmple Data Sheet.dod
Revited 9/19/59



GROUNDWATER MONITORING FIELD DATA SHEET

WellID:m@, 3

Project No- Dppp. gy~ | SRR TOM 1) jolemel

Site Location: g, & fa el DATE: £- 2400

Site Name: Q&2 LILY

WELL GAUGING JMFORMATION

Date Gauged | Depth of Well Depth to Water Calonlated purge | Aoctual Purge
(®) () volume (gal) Volume (gal)
¢-2 I~op 12,5 =
Casing Dinmeter: 2” LA X _ 45 6” Other -
Floating Product: Yes No _X__ Calor . Thickness (£t) -
Quantity of Free Product Skimmed/removed:
Sample Date: __§ ~2/~ 00 Sample Time: D790
Depth to Water at Sample Time: __ [ 7: 5 Z-
Sample Method: Pump Bailer __ Disposable Bailer Y  Other
PURGE WATER MONITORING
Date Purged: Start time: End Time:
Purge Method:
Time Cuom. Temp Condit- PH Color | Turbidity
Purge C) jvity
- Vol. (gal) 228
o700 /2. & 28y | £.75 | cloay | -3
‘Well Box Integrity (seals, bolis, Hd, skirt, lock, efck:
o K
Comments:

Caword\orms\GW Sample Da shest.dog

Revised 9/19/99




GROUNDWATER MONITORING FIELD DATA SHEET

Project Nopp o 37 5~ Sarmple Tech: A, WellID: 3. &f
SiteName: 4., gsdg | Sl Location: . ¥ law ol DATE: /4« 2 }-0D

WELL GAUGING INFORMATION

Date Genged | Depth of Well | Depthto Water | Calculated purge | Actual Purge

i {f9) (i) volume (gal) Volume (gal)
£~21-85 L. o0

Casing Diameter: 27 X 450 6" Other _

1

Floating Product: Yes No X Coalor __ Thickness (ft)
Quantity of Free Product Skimmed/removed:

Sample Date; _¢ ~2/-6o Sample Tame: O 8 30

Depth to Water at Saxaple Time: _/¢-200

Sample Method: Pump Bailer: __ Disposable Bailer s  Other___
PURGE WATER MOMITORING

Date Parged: Start tixme: Exnd Time:
Purge Method:

Time Cum, Temp | Conduct- PH Color | Turbidity

Purge O ivity
Vol. (gal) : 20

6200 203 | /2 | 657 | edrar | 20

Well Box Integrity (seals, bolts, lid, skirt. lock, efc):
oK
Comments:

Ciword\forms\GW Sample Dafn Shaet.doc
Revised 9/19/99
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GROUNDWATER MONITORING FIELD DATA SHEET

Project No..

Opnp—~ 305

Samplo Ted: 7 ool v of

Well J'Dm

-5

Site Name: Qe LIYY

Site Location: ¢, ¥ { s w o

DATE: g 2/

WELL CAUGING INFORMATION

Date Gauged

Depth of Well
()

Depth to Waiexr
{fey

Calculated puirge
volume (gal)

Actnal Porge
Volume (gal)

& =af- o0

/6. & m

Casing Diameter: 27

4»

X 45"

6”

Other

=

Floating Product: Yes No_V Color___
Quantity of Free Product Skimmed/removed:

Thickness (ft)

Sample Date: _& =2 )- o2 Sample Time: __ ©F/S

Depth to Water at Sample Time: /&5 &

Sample Method: Pump Bailer __ Disposable Bailer X" _Other
PURGE WATER MONITORING

Date Purged: Start time: End Tome:

Purge Method:

Condugt- PH Calor | Turbidity

ivity

Cum.
Purge
Vol. (gal)

Time

cloe

bl & tadrr| 3D

0%15 IS L 1€ BE

Wel als, bolte, kid

2. 01e)

ox In (

[oc—.-:T_ﬂ Do b"pt‘atr}-ﬂ_, 4y 71

T&pK l\.f, 7;
vy To vaar of Tufmead OS¥378

-----

O ents:

Ciword\forms\GW Swumple Data Sheet.doc
Revigsed 9/19/49
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ARCO Products Company &

SIKATUS

* Divition of Alauo-FichEelé Compary TaskOrderNo. 2¢ ([(}_‘:}ej- o Chah'l_Of Custody -
ARCO - -
Faclltvﬂz ILE (Fadlly] O<lln o .o(h ST M ek e Wrﬂlc._{'w:::u
AH.COW Telegdone no. N - j F_ . an- 4 3
. el Sugplr - Costond G/ ¢ € Fé-Je 5y ot Tl €3 <§ By o
) F. I?IT:? Fnlhi‘m-u-u «‘T'k f {Gmmt)j][‘-f‘ 69'd’ - vt —ﬁf'. 565 s /1 _Z.at,,: gﬂ:l,(, (r.chuL (:;, : )
) Matrix Proservation = . 'y ‘o g Bathod of shpment
; g g | B 3 HIE IR I &a [ '
3 : & g g’ g a é; - E % E > Ea g EJ .
2 g | & Water| Other | lce | Auid g z % g o %n- glg | g - ety i
E £ . = o 2L .
EREIRA . L B E R HHE L S
P— fon
M| f19e] 2 X | Y |G| toyre X A T
|2 )| 2 ¥ Y €RFerl ety ftw s T Renle
Mi-3 gb?&"}} 2z W Y (-ZFir| s | - )( _
P-4 fte.ec) 2 ¥ Y e-2Feelogsa. )( . [Epeaa GAROC
e-§e 33 2. X X_Y2byleais) X |
Ramarks
Lah aumber
) Imﬁﬂﬁm
Prlotity Rush ..
: =y { Buslness Day (B
cmcﬂmu!.-mma' | Temperstize recobvet . - LT Rush ' R
. | Retinguicie: Dale Tire 2 Buslngss Daﬁ -.LI
%;22 AL/ CA yard €2y 17t §G=*AD€ Fp?’wﬁﬂfﬁf’ ‘5”-’“?‘ EI }W Expeciod )
Relfqu Dale Tima I § Bushess Days | |
" | Falnopitisd by Data :'l_'lmo Dats. Time mmg ' /E

DMlrbrlbu slimer Whnllo Anru
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