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March 26, 1999
Project 20805-129.005

Mr. Paul Supple

ARCO Products Company
P.O. Box 6549

Moraga, California 94570

Re: Quarterly Groundwater Monitoring Results and Remediation System Performance
Evaluation Report, Fourth Quarter 1998, for ARCO Service Station No. 2169, located at
889 West Grand Avenue, Oakland, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached
report which presents the results of the fourth quarter 1998 groundwater monitoring program at
ARCO Products Company (ARCO) Service Stdtion No. 2169, located at 889 West Grand
Avenue, Oakland, California. Operation and performance data for the interim soil-vapor
extraction (SVE), air-sparge (AS) and air-bubbling systems at the site are also presented. The
monitoring program complies with the Alameda County Health Care Services Agency
(ACHCSA) requirements regarding underground tank investigations.

LIMITATIONS

No monitoring event is thorough enough to describe all geologic and hydrogeologic conditions of
interest at a given site. If conditions have not been identified during the monitoring event, results
should not be construed as a guarantee of the absence of such conditions at the site, but rather as
the product of the scope and limitations of work performed during the monitoring event.

Please call if you have questions.

Sincerely,
Pinnacle
s ”
Glen VanderVeen Valli Voruganti, P.E.
Project Manager Project Engineer

Attachment: Quarterly Groundwater Monitoring Report, Fourth Quarter 1998

cc:  Susan Hugo, ACHCSA

’ 144-A z:ayhew Way ' - Walnut Creek, California 94596 (510) 977-8020 (510} 977-9030 Fax
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Date: March 26, 1999

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

2169 Address: 889 West Grand Avenue, Oakland, Caiifornia
Pinnacle Project No. 20805-129.005

ARCO Environmental Engineer/Phone No.: _Paul Supple /{825) 299-8891
Pinnacle Project Manager/Phone No.: _Glen VanderVeen /(510) 740-5807

Primary Agency/Reguiatory ID No.: _ACHCSA

Station No.:

WORK PERFORMED THIS QUARTER (FOURTH - 1998):

Prepared and submitted quarterly groundwater monitoring report for third quarter 1998.
Performed quarterly groundwater monitoring and sampling for fourth quarter 1998.
Completed repairs and restarted air bubbling system and soil vapor extraction (SVE) system.
Shut down SVE system due to low hydracarbon concentrations in extracted vapar.

bl el

WORK PROPOSED FOR NEXT QUARTER (FIRST - 1999):

Prepare and submit quarterly groundwater monitoring report for fourth quarter 1998.
Perform quarterly groundwater monitoring and sampling for first quarter 1999.

"
2
3. Restart soil-vapor extraction (SVE) system, if influent vapor concentrations warrant.
4. Continue with air bubbiing to enhance natural biodegredation.

QUARTERLY MONITORING:

Current Phase of Project:

Frequency of Sampling:

Frequency of Monitoring:

Is Floating Product {(FP) Present On-site:
Cumulative FP Recovered to Date :

FP Recovered This Quarter :

Bulk Soil Removed to Date :

Bulk Soit Removed This Quarter ;

Water Wells or Surface Waters

within 2000 ft., impacted by site:

Current Remediation Techniques:
Average Depth to Groundwater:

Groundwater Flow Direction and Gradient
(Average):

WOSMRCORZT6NQTRLY2169Q498.D0Cwh:]

Quarterly Groundwater Monitoring and Operation and
Maintenance of Remediation Systems

Annual (1st Quarter): A-3, A-4
Semi-annual {1st/2nd Quarter): A-2, AR-1, AR-2
Quarterly: A-1, A-5, A-6, ADR-1, ADR-2

Quarterly (groundwater), Monthly (SVE and Air-Sparge)

] Yes K No

4.8 gallons, Wells ADR-1 and ADR-2

None

2,196 cubic yards of TPH-impacted soil

None

None

SVE, Air-Sparge and Air-Bubbling Systems

11.7 feet

0.002 it/it toward north-tiorthwest

Piunacte
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SVE QUARTERLY OPERATION AND PERFORMANCE:

Equipment Inventory:
Operating Mode:

BAAQMD Permit #:

TPH Cone. End of Period (lab):
Benzene Cone. End of Period {lab):
Flowrate End of Period:

HC Destroyed This Period:

HC Destroyed to Date:

Utility Usage

Electric (KWH):

Operating Hours This Period:
Percent Operational:

Operating Hours to Date:

Unit Maintenance:

Number of Aute Shut Downs:
Destruction Efficiency Permit
Requirement:

Average Percent TPH Conversion:
Average Stack Temperature:
Average Source Flow.

Average Process Flow:

Average Source Vacuum:

DISCUSSION:

Therm Tech Model VAG-25, 250 cfm, Thermal/Catalytic Oxidizer

Catalytic Oxidation

12119

12 ppmv

<0.1 ppmv

51 cfm

0.2339 pounds

8582.3 pounds

Not available

816.07 hours

55%

7726.81 hours

Repairs to AS & SVE systems

0

90%

NA

684 °F

£ 43 cfm

255.2 ¢fm

22.4 inches of water

« The SVE system was shut off on 12/08/98 due to jow influent concentrations. Total emissions from
operation are less than one pound per day POC, and benzene emissions are less than 0.02 pounds

Historical Groundwater Elevation and Analytical Data,

Petroleum Hydrocarbons and Their Constituents

Soil Vapor Extraction System,

Operational Uptime Information

Soil Vapor Extraction System,

Flow Rates and Analytical Results of Air Samples

Soil Vapor Extraction System,

Extraction Rates, Emission Rates, Destruction Efficiency, and Mass Removed

Groundwater Analytical Summary Map

Groundwater Elevation Contour Map

Appendix A - Sampling and Analysis Procedures

Appendix B - Certified Analytical Reports and Chain-of-Custody Documentation

per day.
ATTACHMENTS:
+ Table 1-
* Table 2-
e Table 3-
« Table 4-
« Figure 1 -
e Figure 2 -
« Appendix C - Field Data Sheets

Appendix D - Certified Analytical Reports and Chain-of-Custody Documentation

for Soil-Vapor Extraction System

WOSAMRCORIGNQTRLY2169Q498.D0Cwh:
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Table 1

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™*

ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA
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ft-MSL feet  fi-MSL feet ~ MWN Ut ng/L ug/L g/l ng/l ug/l ng/l wg/L wg/l
A-f 03-24-95 14,16 8.10 6.06 ND NWw 0.009 03-24-95 1200 230 39 34 66 -- -- 160
A-1 06-05-95 14.16 11.13 3.03 ND NwW 0.002  06-05.95 1500 30 27 36 7% .- -- 710
A-l 08-17-93 14.16 1171 2.45 ND w 0.00t  08-18-95 1600 470 35 48 110 120 .- 240
A-l 12-04-95 14.16 12.28 1.88 ND NNW 0002 12-04-95 1200 240 17 25 56 -- 120 --
A-l 03-01.96 14.16 373 5.38 ND NW 0.003 03-13-96 1300 300 74 29 73 100 . --
A-1 {5-29-96 14,16 985 431 ND NW 0.002 05-29-96 Notsampied: well sampled semi-anmually, dunng the first and third quarters
Al 08-29-56 14.16 11.08 3.08 ND w0002 08-299 1200 320 59 25 k¥ 110 -- --
Al 11-21-96 14.16 10.54 362 ND  WNW 0.002 11-21-96 Not sampled: well sampled semu-annuaily, during the first and third quarters
A-l 03-26-97 14.16 10.55 361 ND NW 0.002 03-26-97. <50 03 <0.5 <0.5 <03 64 -- .-
A-1 05-21-97 14.16 11.10 306 ND NNW 0.002 05.21.97 Notsampled: well sampled semi-annually, durg the first and third quarters
A-l 08-08-97 14.16 1132 284 ND  NNW (002 08-08-97 91 7 <0.5 05 39 <60 -- .
A-1 11-18-97 14.16 3.46 10.70 ND  NNW 0003  11-18-97 54 <0.5 <05 <05 0.6 27 - .-
A-l 02-20-98 14.16 7.10 .06 WD N 0073 022398 550 160 22 15 28 70 . .
A-l 05-11-58 14.16 9.87 4.29 ND N 0.03 03-11-98 280 26 <03 0.8 23 [} . -
A-l 07-30-98 14.16 1073 3.43 ND N 0.002  07-30-98 1000 210 5 <5 38 <30 -- --
A-1 10-08-98 14.16 1115 308 ND NNW 0002 10-08-98 3100 740 11 <10 pL <60 -- -
A2 03-24-95 14.55 8.64 5.91 ND NW 0.009 03-24-35 <50 <0.5 <05 <05 <0.5 -- -- --
A2 06-05-95 14.55 11,72 2.83 ND NW 0002 06-05-95 <50 <0.5 <0.5 <05 <0.5 -- .- .-
A2 08-17.95 14 55 12.35 2.20 ND W 0001 08-17-95 <50 <0.5 <Q.5 <05 <03 12 -- -
A-2 12-04.93 14.55 1274 181 ND NNW 0002 120495 <50 0.5 <5 <0.5 <05 -- -- --
A-2 03-01-96 14.55 9.34 5.2t ND NW 0803 03-13-96 <50 <B.5 06 0.5 13 <9 .- .-
A-2 (3-29-96 14.55 1040 4.15 ND NW 0.002  05-29-96 <50 <0.5 <0.5 <5 <0.5 <20 .- --
A2 08-29-96 14.55 1150 3.05 ND W 0002 08-29-66 <50 <035 <0.3 <0.5 <0.5 <39 -- -
A-l 11-21-96 14 55 11.06 349 ND  WNW 0002 112196 <50 <0.5 <0.5 <05 <05 <30 -- -
A-2 03-26-97 14.55 1112 343 ND NW 0002 03-26-97 <50 <05 <0.5 <0.5 <15 <20 .- ..
A2 05-21-37 14.55 11.58 297 ND NNW 0002 05-21-97 Not sampled: well sampled semu-annually, during the first and third quarters
A-Z 08-08-97 14.55 11.32 273 ND NNW (0.002  08-08-97 <50 <0.5 <0.5 <0.5 <5 <20 . .a
A2 11-18-97 14,55 3.33 11.22 ND NNW 0.003 11-1897 Notsampied: well sampled semi-annuaily, during the first and third quarters
A2 (2-20-98 1455 768 6.87 ND N 0413 022098 <50 0.5 <0.5 <05 <05 17 . .-
A2 05-11-98 14.55 1045 4.10 NR N 003  05-11.98  Not sampled
A2 07-30-98 14.55 11.23 i3 NR N 0002 07-30-98 Not sampled: well sampled semm-anaually, during the first and second quarters
A2 10-08-98 14.55 i1.62 293 NR NNW 0002 10-08-98 _ Not sampled: well sampled seru-annually, dunng the first and second quarters
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™*

ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA
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ft-MSL feet  ft-MSL feet MWN fuft g/l paft nglh ug/L ng/L g/l g/l el
A-3 03-24-95 15.75 8.83 6.92 ND NW 0009 {3-24-95 <50 <035 <05 <0.5 <0.5 -- -- --
A3 06-05-95 15.75 1244 331 ND NW 0002 06-05-95 Notsampled: well sampled annually, during the first quarier
Al 08.17.95 15.75 13.04 2N ND W 0001  08-17-95 Notsampled: well sampied annually, dunng the first quarter
A-3 12-04-95 15.78 1357 2.18 ND NNW 0.002 (2-04-95 Not szmpled: well sampled annually, dunng the Brst quarter
A3 03-01.96 15.75 9.90 5.85 ND NW 0003 03-13-96 <50 <05 <0.5 <0.5 <05 <3 . --
A-3 05-29.96 1575 11.08 467 ND NW 0.002 05.29.96 Notsampied: well sampled annually, during the first quarter
A3 08.29-96 15.75 12,38 337 ND w 0002  08-2996 Notsampled: well sampled annualty, during the first quarter
A-3 11-21-96 15.75 11.86 3.8% ND  WNW 0002 11-21-96 Notsampied: well sampled annually, during the first quarter
A3 03-26-97 15.75 11.81 394 ND NW 0002 032697 1 <50 <0.5 <0.5 <0.5 <0.5 <3 -- .-
A3 05-21.97 15.75 12.35 340 ND NNW 0.002  05-21-97  Not sampled: weil sampled annually, during the fiest quartey
A3 08-08-97 15.75 12,62 313 ND  NNW 0.002 08-08-97 Not sampled: well sampled annually, during the first quarter
A3 11-1%-%1 1375 335 12.00 ND NNW 0003 11-18.87 Mot sampled; well sampled anauaily, dusing the tirst quacter
A-3 02.20-98 i575 8.06 7.69 ND N 0013 02.20-98 <50 <05 <035 <0.5 <035 <3 -- --
A-3 05-11-98 15.75 11.19 456 NR N 0.03 05-11-98  Not sampled: well sampled annually, dunng the first quarter
A-3 07-30-98 15.75 12.05 3.70 NR N 0002 07-30:98 Not sampled: weil sampled anrually, during the ficst quarter
A3 10-08-98 1575 1243 3.32 NR NNW 0002 10-08-98 Not sampled: well sampled annually. dunag the first quarter
A4 03-24-95 1525 7.20 8.05 ND NW 0009 03-24-95 <50 <0.5 <0.5 <0.5 <0.5 - -- .
A4 06-05-95 15.25 11.70 3.55 ND NwW 0002 06-05-95  Not sampled: well sampled anmually, dunng the first quarter
A4 08-17-95 1525 12.28 297 ND W 0.001 08-17-95 Not sampled: welt sampled annually, dusing the firss quarter
A-d 12-04-93 15.25 1263 262 ND NNW 0002  12-04-93  Not sampied: well sampled anoually, during the first quarter
A-4 03-01-%6 1325 8.55 6.70 ND NW ¢.003  03-13-96 <50 <0.5 0.5 «B.5 <0.5 <3 -- --
A4 05-29-56 15.25 10.32 493 ND NW 0002 05-29-96  Not sampled: well sampled annually, during the first quarter
A-d (8-29-96 15.25 155 3.70 ND w 0.002 08-29-96 Not sampled: well sampled aanually, during the first quarter
A-d 11-21-96 1525 10.83 442 ND  WNW 0002 112196 Nolsampled: well sampled annuaily, dunng the first quarter
A-4 03-26-97 15.25 18.97 428 ND NW 0.002  03-26-97 <50 <0.5 <0.5 <0.5 <05 <3 - --
A4 05-21-97 1525 1151 374 ND NNW 0.002 05-2197 Not sampled: well sampled annually, during the first quarter
Ad 08-08-97 1525 11.73 3.52 ND NNW 0.002 08-08-97 Not sampled: well sampled anouaily, during the first quarter
A-d 11-18-97 15.25 4,37 10.88 ND NNW 0003  11-18-97  Not sampled. well sampled annually, during the first quarter
A4 (2.20-98 15.25 6.25 900 ND N 0013 02-20-98 <50 <05 <0.5 <05 <0.5 <3 - .-
A4 05-11-98 1525 10.33 452 NR N 003 05-115%  Not sampled: well sampled annually, duning the first quarter
A-d (7-30-58 15.25 1125 4.00 NR N 0.002 07.30.98 Not sampled’ well sampled anaually, during the first quarter
A-4 10-08-98 1525 1162 363 NR NNW 0.002  10-08-98  Not sampled: well sampled annually, durirg the first quarter
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present**

ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA
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fi-MSL. feet  [t-MSL feet MWN futt pg/L. pel  ppl wpL pgl pel pell pglh
A-S 03-24-95 13.51 740 6,11 WD NV 008 03-2495 3300 200 e 130 460 .- - .
A-5 06-05-95 [3.51 10.43 3.08 ND NW 0.002 06-05-95 57000 2760 4600 1500 6300 -- - R
A5 08-17-95 1351 1115 235 ND w 0.001 08-18-95 34000 1600 2700 £100 5100 <28 .- -
A5 12-04-95 13.51 11.42 209 ND NNW 0.002 12.04.95 61 <05 <0.% <05 <0.5 -- - -
A5 03-01.96 1351 81l 540 ND NW 0003 03-13.96 11000 360 960 3|0 1600 <100 .- -
A5 05-29-956 1351 9.30 421 ND NW 0.002 05-29.96 19000 1600 1900 830 3300 <100 .- -~
A5 08-29.96 1358 1060 291 ND W 0002 08-29-9 7700 450 450 260 %90 <30 N -
AB 11.21.96 13.51 10.05 3.46 ND WNW 0002 11-21-96 8000 450 550 340 1100 <30 -- .-
A5 03.26-97 1351 987 3.64 ND NW 0.002 03-26-97 3100 190 140 130 340 <30 -- --
A-5 05-21-97 13,51 10.25 3.26 ND NNW 0.002 05-21-97 16000 1500 900 700 2108 <20 .- --
A-5 08-08.97 13.51 10.42 3.09 ND NNW 0.002 08-0897 9000 690 240 440 1300 <30 -- --
A-5 11-18-97 13.51 NR NR NR NNW 0.003 11-18-97 Not sampled: weil was ipaccessibie
A-5 02-20-98 13.53 NR NR NR N 0.013 02.20-98 Not sampled: well was inaccessibie
A-5 05-11-98 13.51 NR NR NR N 003 05-11-98  Nousampled: well was ible
A-5 07-30-98 1351 NR NR NR N 0002  07-30-98  Not sampled; well was inaccessible
A-5 10-08-98 1351 NR NR NR NNW 0002 10-08-98  Not sampled: well was inaccessible
AS 03-24.95 13.5t ' 789 562 ND NW 0,009 03-24-95 120 <0.5 <i <0.5 <15 -- -- --
A6 06-05-95 13.51 10.06 345 ND NW 0.002 06-05-95 160 <05 <0.6 <05 <0.5 -- - --
A6 08-17-95 1351 11.10 241 ND W 0.001 08-18-95 530 <0.5 <05 <4 <42 5 -- .-
A-6 12-H4-95 1351 1152 199 ND NNW 04002 12-04-95 28000 1600 1800 880 3600 -- .- --
A6 03-01-86 1351 8.21 530 ND NWw 0003 03-13-96 1400 <3 <15 <7 <10 <20 -- --
AS 05-29.96 13.51 9.25 426 ND NW 0002 05-29.96 410 <2 <2 <2 el 3 -- -
AS 08-29-96 13.5¢ 10.52 299 ND w 0.002 082996 86 <35 <05 «<0.5 <05 6 .- --
A6 11-21-96 13.5% 10.54 297 ND WHNW 0.002 [1-21-96 62 <G5 <05 <05 <0.5 12 - we
A5 03-26-97 1351 9493 3.58 ND NW 0.002 03-26-97 110 <05 03 1 1.4 15 - -
A-6 05-21-97 13.51 10548 257 ND NNW 0002 05-21.87 600 0.6 0.6 <3 27 <3 . .-
A6 08-08-97 1351 10.77 274 ND NNW 0002 08-08.97 850 <0.5 <0.5 6.1 <05 «d -- -
A6 11-18-87 1358 341 18,10 ND NNW 0003 11-18-97 690 <l <! 3 2 7 - .
A-6 02-20-98 1351 6.73 6.78 ND N 0.013  02-20-98 60 <35 0.6 t3 0.5 4 -- -
A-6 05-11-98 1351 9.26 425 ND N 003 05-11-98 140 <05 07 0.6 <05 - .-
A6 47-30-98 13.51 10.12 339 ND N 0.002 07-30-98 210 <2 <2 3 7 34 -- -
A-H 10-08-98 1351 10,53 2.98 ND NNW 0002  10-08-98 1300 <2 4 3 4 21 .- --
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Table 1

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present***

ARCO Service Siation 2169
889 West Grand Avenue, Oakland, CA
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t-MSL feet f-MSL feet MWN Tt pel pall wg/ll ue/l gl ug/L ugil e/l
AR-1 03-24-95 15.61 725 8.36 ND NW 0.009 03-24-95 270 14 0.6 25 21 -- . 130
AR-1 06-05-95 1561 11.37 424 ND NW 0002  06-05-95 9H 10 <0.5 0.8 0.5 -- - 580
AR-1 08-17-95 1561 12.40 k)| ND w 0.001 08-17-95 960 110 12 4.5 150 14 <50
AR-1 12-04-95 1561 12.50 N ND NNW 0.002  12-04-95 <50 1.5 <05 <05 0g -- -
AR} 03-01-96 15.61 .19 742 ND N D003 (3-13-95 150 28 0.5 L4 13 <3 -- -
AR-1 05-29-%96 15.61 10.41 5.20 ND NW 0.002 05-29-96  Not sampled: well sampled semi-anavally, dunng the first and third quarters
AR-1 08-29-96 15.61 12.12 3.49 ND W 0.002  08-29-56 <50 <035 <0.5 <0.5 08 <3 - -
AR-1 11-21-94 15.61 11.52 4.09 ND  WNW 0.002 11-21-96  Not sampled: well sampled semi-annually, during the first and third quarzers
AR-t 03-26-97 1561 11.33 428 ND NW 0002 03-26-97 <50 0.5 <05 <0.5 <05 <3 --
AR-1 05-21-97 1561 12.02 3,59 ND NNW Q002 05-21-97  Not sampled: weil sampled semi-annvally, during the first and third quarters
AR-1 08-08.97 15.61 1231 3.30 ND NNW 0.002 08-08-97 <50 07 <0.5 i <0.5 <3 . --
AR-! 11-18-97 15.61 397 11.64 ND NNW 0.003  11-13-97  Notsampled: well sampled semu-annually, duning the first and third quarters
AR-1 02-20-98 1561 642 219 ND N 0013 02-23-98 <200 <2 <2 <2 <2 160 -- an
AR-1 05-11-98 1561 iG93 468 ND N 03 05-11-9% L <50 <05 <05 <0.5 <05 4 -- -
AR-1 07-30-98 15.61 11.82 379 ND N 0002  07-30-98 <50 <05 <0.5 <05 <05 6 -
AR-1 10-08-98 1561 1224 3.37 ND NNW .00z 10-08-98 <50 <).5 <0.5 <05 <0.5 L} -
AR-2 03-24-95 15.28 9.13 4,15 ND NW 0009 032495 <50 6.2 <03 <0.5 06 -- -- =50
AR-2 06-05.95 15.28 12.09 3.19 ND Nw 0002 06-05-95 <50 <0.5 <0.5 <05 <0.5 .- .- <50
AR-2 08-17-95 15.28 1278 2.50 ND W 0.001 08-18-95 <50 <05 <0.5 <05 <05 4 .- <50
AR-2 12-04-95 15.28 11.44 3184 ND NNW 0.002 12-13-95 <50 <05 <).5 <05 <0.5 - -- --
AR-2 03-01-96 i5.28 983 545 ND NW 0.003  03-13-96 190 26 26 33 13 200 .-
AR-2 05-29-96 15.28 10.97 431 ND NW 0002 05.29-96 Not sampled: well sampled semu-annuaily, dunng the first and third gnarters
AR-2 08-29-96 1528 12.20 308 ND W 0.002  03-29-96 <50 <05 <05 <0.5 <0.5 95 .- --
AR-2 11-21-96 1528 1157 371 NI WNW 0.002 11-21-96 Not sampted: weli sampled semi-annually, during the first and third quarters
AR-2 03-26-97 1528 11.60 368 ND NW 0002 03-26-97 <50 <0.5 <0.5 <0.5 <0.5 9 -
AR-2 05-21-97 15.28 12.12 3.16 ND NNW 0002 05-21-97  Not sampled: weil sampled semi-annually, durieg the first and third quarters
AR-2 08-08-97 1528 12.35 293 ND NNW 0.002  08-08-97 <50 <5 <0.5 <0.5 <0.5 <3 . -
AR-2 11-18-97 15.28 348 11.80 ND NNW 0.003  11-18-97  Not sampled; well sampled semi-annually, dunng the first and third quarters
AR-2 02-20-98 15.28 8.00 728 ND N 0013 02-20-98 <50 <0.5 <0.5 <05 <0.5 43 .- --
AR-2 035-11-98 1528 10.57 431 ND N 003 05-11-98 <50 <05 <0.5 <0.5 <05 <3 .. -
AR-2 07-30-98 15.28 11.76 352 ND N 0002 073098 <50 <0.5 <0.5 <05 <03 <3 -- --
AR-2 19-08-98 15.28 12.17 3.11 ND NNW 0.002  10-08-98 <50 <0.5 <0.5 <05 <(.5 <3 -- -
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Table 1

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™

ARCO Service Station 2169
888 West Grand Avenue, Oakland, CA

= -
z n 5 2 . 5 2 2 e g 2
§° ERE '§= = 3. Esﬂ % . £a 3 5 = Ec 2. = g z
2 2 A 2E 2z 2E =3 25 g #Z2 = g8 g8 g8 g3 &8 & p-
S 35 EF £ EF 53 §: $£% 23 BE §s 2: E: :i: B< B: E&
e} S 3 52 p 223 =} £53 5 E 33 =] s & S = <= S A frallt =i =
E3 E R g & &z ££ &= =F£c& =F& g2 25 &% B £&% =5 E:x &2
ft-MSL feet ft-MSL feet  MWN it pg/L pet ug/L pe/L ue/L /L ugll pg/lL
ADR-1 03-24.95 1395 804 *+592 0.01 NW 0.009 03-24-95 Notsampled: well contained floating product
ADR-1  06-05-95 13,95 1102 2.93 ND NW 0002 06-05-95 23000 310 420 300 1900 .- .- 13000
ADR-1 08-17-95 13,95 11.86 209 ND W 0001 0B-18-95 4400 150 120 95 620 120 - 4500
ADR-1 12-04-95 13.95 10.05 390 ND NNW 0002 12-13-65 2300 00 130 120 90 -- .-
ADR-[ 03-01-96 13.95 8.76 5.19 ND NW 8003 03-13-96 39000 370 1000 340 8100 <500 .a -
ADR-1 05-29-96 13,95 9.74 421 ND NW 0002  05-30-96 27000 230 380 30 2700 <100
ADR-1 {8-29-96 13.95 10.77 3.18 ND W 0002 08-29-95 5300 190 58 76 470 35 - .-
ADR-1 11-21-96 1395 10.49 3.46 ND WNW 0002 131.21-96 190G a2 21 32 270 114G -
ADR-1  03-26-97 13.95 10.37 3.38 ND NW 0.002  03.26-97 1300 260 6 39 27 95 .-
ADR-1 05-21-97 13,95 10.90 3.05 ND NNW 0002 052197 2100 300 18 37 200 79 - --
ADR-1  08-08-97 13.95 11.12 283 ND  NNW 0.002  08-08-97 3900 620 43 110 470 <200 - --
ADR-1 11-18-97 1195 347 10.48 NR NNW 0003  11-18-97 18000 900 140 360 2700 <60 - “w
ADR-1  02.20-98 1393 NR NR NR N 0013 02-2098  Not sampled: weil was inaccessibie
ADR-1 05-11-98 13.95 NR NR NR N 003 05-11-98  Not sampled: weil was maccessible
ADR-1 07-30-98 1395 NR NR NR N 0002 07-30.98 Mot sampled: well was inaccessible
ADR-1 10-08-98 13.95 NR NR NR NNW 0.002  10-08.98  Notsampled: well was inaccessible
ADR-2Z  (3-24-95 14.64 8.41 NR*  »3.00* NR* NR*  03-24.95  Not sampled: well contained floatung product
ADR-2  06-05-95 14.64 1145 NR*  »300* NR* NR*  06-05-95 Notsampled: well contamed Boaung product
ADR-2  08-17-95 14.64 12,10  **2.356 003 w 0001 Q8-17-95  Not sampied: well contared (loating product
ADR-2 12-04-95 14.64 1093 *#*3.73 0.03 NNW 0.002 12-13-95 Not sampled: well contaned floating product
ADR-2 03-01-96 14.64 §.74 5.90 ND NW 0.003  03-13-96 29000 1100 1200 110 3800 <500 - ..
ADR-2  05-29-96 14.64 10.43 421 ND MW 0002 05-29-96 33000 510 500 470 2300 120 -- .-
ADR-2 08-29-96 14.64 1164 3.00 ND W 0.002 08-29-96 goco 230 180 150 730 53 - .-
ADR-2 11.21.96 14.64 11.23 341 ND WNW 0002 {12196 15000 630 440 350 2100 75 - -
ADR-2 03.26-97 14.64 1113 3.51 ND NW 0.002 03-26-97 6100 320 23 180 400 k] - --
ADR-2 05.21-97 l4.64 11.64 3.00 ND NNW 0002 05-21.97 6100 380 22 216 320 <30 - -
ADR-2 08.08-97 14.64 11 85 279 ND NNW 0.002 08-08-97 8400 380 35 230 910 <30 -- --
ADR-2 11-18-97 14.64 333 1131 ND NNW 0.003 11.18-97 11000 230 2% 300 1200 <60 - --
ADR-2 02-20-98 14.64 7.67 6.97 ND N 0013 02.20-98 4700 320 30 3¢ 360 20 - --
ADR-2 05-11-98 14.64 10.47 417 NR N 003 05-11-98 Not sampled
ADR-2 07-30-98 14.64 NR NR NR N 0.002  07-30-98  Not sampled: well was maccessible
ADR-2 10-08-98 14.64 11.67 297 NR NNW 0002 10-08-98 Notsampled
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™*

ARCO Service Station 2169
889 West Grand Avenue, Oakland, CA
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ER €= A &Sz ZE G&E ¢ ==& &2 &% S2&% I £& =&k =& &=
fi-MSL fest f-MSL feet  MWN fuft pg/L ng/l g/l gl ug/L ug/L ng/L ug/L

£t-MSL: elevanon n feet, relative to mean sea level
MWN: groundwater flow direction and gradient apply 10 the entire monitoring well network
fvit: foot per foot
TPHG: total petroleum hydrocarbons as gasoline, California DHS LUFT Method

ug/L: micrograms per liter
EPA' Untted States Environmental Protection Agency

MTBE: Methyl ier-butyt ether
TPHD: total petroteumn hydrocarbons as diesel, Califorma DHS LUFT Method

ND: none detected

NR: oot reported; data not available or not measurable

NNW: North-Northwest

A&: sampie conlaing companents elubing in the diesel range, quantified as diesel; chromatogram does not match the typical diesel fingerprint

- - no1 analyzed or not apphcable

= well contained more than 3 feet of floating product: exact product thickness and groundwater elevation could not be measured

*+- [comected elevation ()} = Z + (h * 0.73) where: Z = measured elevation, h = fleating product thickness, 0.73 = density ratio of ¢il to water
++x: For previous hstoncal groundwater elevanion data please refer to Fourth Quarter 1995 Groundwarer Monitoring Program Results and Remedianon System Performance Evaluation Report,

ARCO Service Station 2169, 88% West Grand Avenue, Oakland, California, (EMCON, March 4, 1996).

WOSAARCO169QTRLY 21690498 X1.Swh:1

Page 6 0f 6

Dineeacle



Table 2

Soil Vapor Extraction System (1998)

Operational Uptime Information

Arco Service Station No. 2169
889 West Grand Avenue, Oakland, California

Period Qperation Cumulative Operation
Site Meter Operation Total Uptime | Downtime | Uptime Total Uptime | Downtime | Uptime

(hrs.) (hrs.) {days) (days) (days) (%) (days) (days) (days) (%}
4}‘01/981 736555 £909 .60 1399 2879 1111.1 21%
04/15/98 | 7365.55 6909.60
06/22/98 | 7365.78 6909.83 68 0.0 68.0 0% 1467 2879 1179.1 20%
08/2008 | 7365.78 69(9.83 59 0.0 59.0 0% 1526 287.9 1238.1 19%
10/07/98 t 7366.65 6910.74 48 0.0 48.0 0% 1574 287.9 1286.1 18%
10/08/98 | 7392.07 6936.12 1 1.1 -0.1 106% 1575 289.0 1286.0 18%
10/30/98 7752.82 7296.87 22 15.0 7.0 68% 1597 304.0 1293.0 19%
11/18/98 | 7755.18 729923 19 0.1 18.9 1% 1616 304.1 1311.9 19%
1172508 | 7869.69 7413.74 7 4.8 22 68% 1623 308.9 1314.1 19%
12/08/98 | 8182.76 7726.81 13 13.0 0.0 100% 1636 322.0 1314 .0 20%

" Operational data through 04/01/98 from First Quarter 1998 Quarterly Monitoring Report

WQSIARCOZISNQTRLY 21690498 X1L5wh:1
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889 West Grand Avenue, Oakland, California

Table 3
Soil Vapor Extraction System (1998)
Flow Rates and Analytical Results of Air Samples

Arco Service Station No. 2169

Date Sample Vacuum Veloeity Flowrate' Analyses (ppmyv)
Location | (in. H20) {fpm) (scfm) TPHG Benzene Toulene Ethylbenzene Xylene MTBE
10/8/98 Influent 212 750 35 190 <0.1 <0.1 <0.1 02
Effluent’ 3600 2742 <5 <0.1 <0.1 <0.1 <02
11/18/98 Influent 21 200 42 23 <0.1 04 04 09
Effluent 3300 2534 <5 <0.1 <0.1 <01 <02
12/8/98 Influent 25 1100 51 12 <0.1 03 <0.1 02 <0.8
Effinent 3100 238.0 6 <0.1 0.3 <0.1 0.2 <0.8

L

Dilution air cnly

* Tnfluent Flow Rate, cfm = (Velocity, fpm){(Influent Pipe Area, sq. ft.)(406 8 in.H20 - Vacuum, in.H20) / (406.8 in H20)
where Influent Pipe Diameter = 3"

Effluent Flow Rate, cfm = (Velocity, fpm)}(Effluent Pipe Area, sqft ){(460° R + 77° F)/(460° R + Vapor Temp F)}
where Effluent (after blower) Pipe Diameter = 4"

INR = Not Recorded. Parameters were not recorded because of minimal operation time due to noise complaint. System was started only to collect samples.
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889 West Grand Avenue, Qakland, California

Table 4
Soil Vapor Extraction System (1998)
Extraction Rates, Emission Rates, Destruction Efficiency, and Mass Removed

Arco Service Station No. 2169

Date Extraction Rate from Wellfield" Emission Rate to Atmospherez Destruction Efficiencf' 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) (Ibs)
4/01/98° 8582.1 0
10/08/98 0.1015 0.0 0.0210 <0.0003 79% NC 0.1073 0 35822 0
11/18/98 0.0532 0.0 <0.0194 <{.0003 NC NC 0.0052 0] 8582.2 0
12/08/98 0.0093 0.0 <0219 <(0.0003 NC NC 0.1214 0 85823 0

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

' Extraction Rate, Ibs/day = (Influent Flow, cfm)(Influent conc., ppmv)(g/mole)(60 min/hr)(28 3 Licf) / (10°)(24 45 moles/LX453 6 g/b)

P Emission Rate, Ibs/day = (Effluent Flow, cfm)}Effluent conc., ppmv)(g/mole)(60 min/hr}28.3 Lic) / (106)(24.45 moles/LY453.6 g/1b)

where TPHG = 100 g/mole and Benzene = 78.1 g/mole; Eiflueat conc. = Method Reporting Limit, if reported as non-detect
® Destruction Efficiency, % = (Extraction Rate - Emission Rate}(100) / (Extraction Rate); NC = Not Calculated due to non-detectable effluent concentration
" Period Removal, Ibs = (Extraction Rate)(Uptime)
® Operational data through 4/1/98 from First Quarter 1998 Quarterfy Monitoting Report
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SAMPLING AND ANALYSIS PROCEDURES



APPENDIX A
SAMPLING AND ANALYSIS PROCEDURES

The sampling and analysis procedures for water quality monitoring programs are contained in
this appendix. The procedures provided for consistent and reproducible sampling methods,
proper application of analytical methods, and accurate and precise analytical results. Finally,
these procedures provided guidelines so that the overall objectives of the monitoring program
were achieved.

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

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

+ Resource Conservation and Recovery Act (RCRA) Groundwater Monitoring Technigal
Enforcement Guidance Document, Office of Solid Waste and Emergency Response
(OSWER) 9950.1, September 1986

« Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, EPA SW-846,
3rd edition, November 1986

s 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 Collection

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

WOSIMRCO 16RO TRLY\2169Q498 DOCWh:} \ A-1 Pinnacte



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 andible 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 elevation of the top of the well
casing. (Every attempt was made to measure depth to water for all wells on the same day.) Total
well depth was then measured by lowering the sensor to the bottom of the well. Total well depth,
used to calculate purge volumes and to determine whether the well screen was partially
obstructed by silt, was recorded to the nearest 0.1 foot on the depth to water/floating product
survey form.

WOSMRCOZ16MQTRLY2169Q498 DOCwh: ] A-2 Pinnacle



Well Purging

If the depth to groundwater was above the top of screens of the monitoring wells, then the wells
were purged. Before sampling occurred, a polyvinyl chloride (PVC) bailer, centrifugal pump,
low-flow submersible pump, or Teflon bailer was used to purge standing water in the casing and
gravel pack from the monitoring well. Monitoring wells were purged according to the protocol
presented in Figure A-1. In most monitoring wells, the amount of water purged before sampling
was greater than or equal to three casing volumes. Some monitoring wells were expected to be
evacuated . to dryness after removing fewer than three casing volumes. These low-yield
monitoring wells were allowed to recharge for up to 24 hours. Samples were obtained as soon as
the monitoring wells recharged to a level sufficient for sample collection. If insufficient water
recharged after 24 hours, the monitoring well was recorded as dry for the sampling event.

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

Ficld measurements of pH, specific conductance, and temperature wese 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 temperafure 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
eliminate air. After the bottle was capped, it was inverted and tapped to verify that it contained
no air bubbles. The sample containers for other parameters were filled, filtered as required, and

capped.

When required, dissolved concentrations of metals were determined using appropriate field
filtration techniques. The sample was filtered by emptying the contents of the Teflon bailer into a
pressure transfer vessel. A disposable 0.45-micron acrylic copolymer filter was threaded onfo the
iransfer vessel at the discharge point, and the vessel was sealed. Pressurc was applied to the
vessel with a hand pump and the filtrate directed into the appropriate coniainers. Each filter was
used once and discarded.
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Sample Preservation and Handling

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

Sample Containers and Preservation

Sample containers vary with each type of analytical parameter. Container types and materials
were selected to be nonreactive with the particular analytical parameter tested.

Sample Handling

Sample containers were labeled immediately prior to sample 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°C)
in a refrigerator. The refrigerator was kept in a warehouse, which was locked when not occupied
by an EMCON employee. A sample/refrigerator log was kept to record the date and time that
samples were placed into and removed from the refrigerator.

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

Sample Documentation

The following procedures were used during sampling and analysis to provide chain-of-custody
control during sample handling from collection through storage. Sample documentation
included the use of the following:

+  Water sample field data sheets to document  * Chain-of-custody record sheets for
sampling activities in the field documenting possession and transfer of
samples
* Labels to identify individual samples
» Laboratory analysis request sheets for

documenting analyses to be performed
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Field Logbook

In the field, the sampler recorded the following information on the water sample field data sheet
(sec Figure A-2) for each sample collected:

*  Project number e (alculated and actual purge volumes

* (Client’s name *  Purging equipment used

* Location +  Sampling equipment used

*  Name of sampler * Appearance of each sample {e.g., color,

turbidity, sediment)

* Date and time
 Results of field analyses (temperature, pH,

* Well accessibility and integrity specific conductance)

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

depth to water, well depth)

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

Labels

Sample labels contained the following information:

* Project number ¢ Sampler’s initials
 Sample number (i.e., well designation) s Date and time of collection
+ Sample depth » Type of preservation used (if any)

Sampling and Analysis Chain-of-Custody Record

The ARCO chain-of-custody record initiated at the time of sampling contained, at a minimum,
the sample designation (including the depth at which the sample was collected), sample type,
analytical request, date of sampling, and the name of the sampler. The record sheet was signed,
timed, and dated by the sampler when transferring the samples. The number of custodians in the
chain of possession was minimized. A copy of the ARCO chain-of-custody record was returned
to EMCON with the analytical results.
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Groundwater Sampling and Analysis Request Form

A groundwater sampling and analysis request form (see Figure A-3) was used to communicate to
the environmental sampler the requirements of the monitoring event. At a minimum, the
groundwater sampling and analysis request form included the following information:

» Date scheduled =  Well number

* Site-specific instructions « Well specifications (expected total depth,
depth of water, and product thickness)
« Specific analytical parameters
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MONITORING WELL PURGING PROTOCOL

&

MEASURE AND RECORD DEPTH TO WATER AND
WELL TOTAL DEPTH

1

OWT

CHECK FOR FL.OATING PRODUCT

1

YES
i
MEASURE AND DOCUMENT
FLLOATING PRODUCT THICKNESS.
DO NOT SAMPLE WELL FOR
DISSOLVED CONSTITUENTS.

WELL EVACUATED TO PRACTICAL LIMITS
OF DRYNESS BEFORE REMOVING
CALCULATED PURGE VOLUME

1

CALCULATE PURGE VOLUME BY
USING THE FOLLOWING EQUATION:

P=rntthx748x3

where:

P = calculated purge volume (gallons)

n=3.14

t = radius of well casing in feet

h = height of water column in feet

1

EVACUATE WATER FROM WELL EQUAL TO
THE CALCULATED PURGE VOLUME WHILE
MONITORING GROUNDWATER
STABILIZATION INDICATOR PARAMETERS
(pH, CONDUCTIVITY, TEMPERATURE) AT
INTERVALS OF ONE CASING VOLUME.

FINAL TWO SETS OF GROUNDWATER
STABILIZATION INDICATOR PARAMETER'
MEASUREMENTS MEET THE FOLLOWING
CRITERIA:
pH =+ 0.1 pH units
COND. =+ 10%
TEMP, =+ 10°F

T

WELL RECHARGES TO A LEVEL
SUFFICIENT FOR SAMPLE

COLLECTION WITHIN 24 HOURS
OF EVACUATION TO DRYNESS.

1 T
WELL PURGING CONTINUE PURGING; FIELD TEST FIRST RECORD WELL
CRITERIA MET; EVACUATE ADDITIONAL RECHARGE WATER FOR AS DRY FOR
PROCEED TO CASING VOLUME OF WATER, Lt |INDICATOR PARAMETERS, PURPGSES OF
WELL SAMPLING. MONITORING INDICATOR THEN PROCEED TO WELL SAMPLING.
PARAMETERS FOR STABILITY. SAMPLING. )
FIGURE

L
L EMCON

MONITORING WELL PURGING PROTOCOL

A-1

W




Rev. 5/9&

a8 WATER SAMPLE FIELD DATA SHEET

@ PROJECT NO :

SAMPLEID :
PURGED BY : CLIENT NAME ;
OWT  sampLepsY: LOCATION ;
TYPE: Groundwater Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 45 6 Other
CASING ELEVATION (feet/MSL) : VOLUME IN CASING (gal )
DEPTH OF WELL (feet) : CALCULATED PURGE (gal.):
DEPTH OF WATER (feet) : ACTUAL PURGE VOL. (gal.j :
DATE PURGED : END PURGE :
DATE SAMPLED ; SAMPLING TIME :
TIME VOLUME pH E.C. TEMPERATURE  TURBIDITY TIME
(2400 HR) {gal) {unils) {umhosfcm@?25%c) {°F} (visual/NTU} (2400 HR)
OTHER: QODOR;
(COBALT ¢-100) (NTU 0-200
FIELD QC SAMPLES COLLECTED AT THIS WELL (ie. FB-1, XDUP-1} :
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Teflen) 2" Bladder Pump Bailer (Teflon)
Ceantnfugal Pump Bailer ¢PVC) Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Bailer (Stainless Steel) Dippet Submersible Pump
Weil Wizard™ Dedicaied Well Wizard™ Dedicated
Other: Other:
WELL INTEGRITY: LOCK:
REMARKS:
pt, EC., Temp. Meter Calibration:  Date: Time: Melter Serial No.:
E.C. 1000 / pH?7 / pH 10 / pH4 /
Temperature °F
REVIEWED BY: PAGE OF

SIGNATURE:

EMCON
—

FIGURE

A-2

WATER SAMPLE FIELD DATA SHEET

Y,




PROJECT NAME :

SCHEDULED DATE :

EMCON - SACRAMENTO

( m
@' GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM

Project

SPECIAL INSTRUCTIONS / CONSIDERATIONS :

Authotization:
EMCON Project No.:
OWT Project No.:
Task Code:

Originals To:

cc:

Well Lock
Number (s)
{ ") CHECK BOX TO AUTHORIZE DATA ENTRY Site Contact:
Name Phone #
Well Casing Casing Depth to
Number or Diameter Length Water ANAYSES REQUESTED
Source (inches) (feet) (feel)
Laboratory and Lab QC Istructions:
g /_\ FIGURE )
@ EMCON SAMPLING AND ANALYSIS REQUEST FORM A-3
\.

)




APPENDIX B

CERTIFIED ANALYTICAL REPORTS,
AND CHAIN OF CUSTODY DOCUMENTATION



Qctober 21, 1998 Service Request No.: S9802676

RECHWIVED
0CT 2 2 1998
Glen Vanderveen BY: Qm_l_f— -
PINNACLE o T ]
144 A Mayhew Wy.

Walnut Creck, CA 94596
RE:  20805-129.005/TO#22312.00/RAT8/2169 OAKLAND

Dear Mr. Vanderveen:

{
The following pages contain analytical results for sample(s) received by the laboratory on
October 8, 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 Reguest No. listed above. To help
expeditc 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 12, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

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

ﬁmuﬁy%

Steven L. Green A Greg Anderson
Project Chemist Regional QA Coordinator

ARAN Virtnr Tt et = Srtn Clre A DSNBRADNAA  »  Telephone (408) 437-2400 = Fax (408) 437-9356



AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
coD
DEC
DEQ
DHS
pLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
1c
ICB
ICP
icv

J

Lcs
LUFT
M
MBAS
MCL

MDL
MPN
MRL
Ms
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
Qa/Qc
RCRA
RPD
SIM
sM
STLC
sW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
American Association for Labaratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenes
California Assessment Metals
California Air Resources Board
Chermical Abstract Service registry Number
Chiorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Ouplicate Laboratory Control Sample
Duplicate Matnix Spike
Department of Ecology
Department of Heaith
U. S. Envirenmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatagraphy
Gas Chromatography/Mass Spectrometry
{on Chromatography
Initial Calibration Blank sample .
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the value is equai fo the MRL, the result is actually <MRL before rounding.
Laberatory Control Sample
Leaking Underground Fuel Tank ;
Modified .
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U, S. EPA,
Method Detection Limit
Meost Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Catncil of the paper industry for Air and Stream Improvement
Not Detected at or above the method reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methads for the Examination of VWater and VWastewater, 18th Ed., 1992
Solubility Thraeshald Limit Concentration
Test Methads for Evaluating Solid Waste, Physical/Chermical Methods, SWW-8486,
3rd Ed., 1986 and as amended by Updates |, 1I, A, and [IB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is less than the PQL but greater than or equal
to the MDL. if the value is equal to the PQL, the result is actually <PQL before rounding
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration

Volatils Organic Analyie(s) ACRONLST.DOC 7/14/95

Page 2



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzenc
Toluene
Ethylbenzene
Kylenes, Total

Mothy! terf-Butyl Ether

1822/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

ARCO Products Company
20805-129.005/T0#H#22312.00/RAT8/2169 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline

Date

Service Request:
Date Collected:
Date Recejved:

Date

Units:
Basis:

Factor Extracted Analyzed Result

AR-2(14)
59802676-001
Prep Analysis Dilution

Method Meshod MRL
EPA 5030 CA/LUET 50 1
EPA 5030 §020 0.5 1
EPA 5030 8020 0.5 I
EPA 5030 8020 05 1
EPA 5030 8020 0.5 1
EPA 5030 3020 3 1

Page 3

NA
NA.
NA
NA
NA
NA

10/21/98
10/21/98
10/21/98
10/21/98
10/21/98
10/21/98

ND
NI
ND
ND
ND
ND

59802676
10/8/98
10/8/98

ug/L (ppb)

NA

Result
Notes



Clicnt:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Kylenes, Total

Methyl ferf -Butyl LEther

1522/020597p

" COLUMBIA ANALYTICAL SERVICES, INC, ‘

ARCO Preducts Company

20805-129.005/TOH22312.00/RATSE/2169 OAKLAND

Water

AR-1(14)
$9802676-002

Prep
Method

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

Analytical Report

BTEX, MTRE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.3

Page 4

Dilution

Factor Extracted Analyzed Result

o e

Date

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Received:

Date

10/21/98
10/21/98
10/21/98
10/21/498
10/21/98
10/21/98

Units:
Basis:

ND
ND
NP
ND
ND
6

850802676
10/8/98
10/8/98

ug/L (ppb)

NA

Result
Notes



COLUMEIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: $9802676
Project: 20805-129.005/TO#22312.00/RAT8/2169 OAKLAND Date Collected: 10/8/98
Sample Matrix: Water Date Received: 10/8/98

BTEX, MTBE and TPH as Gasoline

Samiple Name: AR-6(14) Units: uwg/L (ppb)
Lab Code: 59802676-003 Basis: NA
Test Noles:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Exiracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 4 NA 10/21/98 1300
Benzene EPA 5030 8020 05 4 NA 10/21/98 <2 Ci
Tolnene EPA 5030 8020 0.5 4 NA 10/21/98 4
Ethylbenzenc EPA 5030 8020 0.5 4 NA 10/21/98 3
Kylenes, Total EPA 5020 8020 0.5 4 NA 10/21/98 4
Methyl tert-Butyl Ether EPA 5030 8020 3 4 NA 10/21/98 21
Cl The MRL was elevated due to high analyte concentration requiring sample dilution.

1522/020597p

Page 5



Client:
Project;
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPI as Gasoline
[Benzenc
Toluene
Ethylbenzene
Xylenes, Total
Methyt ferf-Butyl Ether

Cl

15220020597

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Praducts Company

20805-129.005/TO#22312.00/RATS/2169 OAKLAND

Water

A-K(14)
§9802676-004

Prep
Method

EPA 5030
EPA 5030
LEPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTRBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
§020
8020
802p

MRL

0.5
0.5
0.5
0.5

Dilution

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis

Factor Extracted Analyzed Result

20
20
20
20
20
20

NA
NA
NA
NA
NA
NA

10/21/98
10/21/98
10/21/98
10/21/98
10721/98
10/21/98

The MRL was clevated due to Ligh analyte concentration requiring sample dilution.

Page 6

3100
740
11
<10
24
<60

89802676
10/8/98
10/8/98

ug/L (ppb)

NA

Result
Notes

Cl

Ci



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Nylenes, Total

Methyl ter?-Butyl Bthier

18224020597p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Repoit

ARCO Products Company
20805-129.005/TO#22312.00/RAT8/2169 OAKLAND
Wator

Mcthaod Blank
S081020-WB2

BTEX, MTBE and TPH as Gasoline

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

Prep Analysis Dilation

Method Method MRL

IEPA 5030 CA/LUFT 50 1
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 i

Page 7

NA
NA
NA
NA
NA
NA

10/20/98
10/20/98
10/20/98
16/26/98
10/20/98
10/20/98

ND
ND
ND
ND
ND
ND

89802676
NA
NA

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Kylenes, Total

Methyl fert -Butyl Ether

1522020597

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Products Company

20805-129.005/TO#22312.00/RAT8/2169 OAKLAND
Water

BTEX, MTBE and TPH as Gasoline

Mothod Blank Units:
$981021-WB2 Basis:
Prep Analysis Dilution  Date Date

Method Method MRL Factor Extracted Amalyzed Result
EPA 5030 CA/LUFT 30 1 NA 10/21/98 ND
1:PA 5030 8020 0.5 ) NA 10/21/98 ND
IPA 5030 8020 0.5 1 NA 10/21/98 ND
EPA 5030 8020 0.5 1 NA 10/21/98 ND
EPA 5030 8020 0.3 3 NA 10/21/98 ND
EPA 5038 8020 3 1 NA 10/21/98 ND

Page 8

Service Request:
Date Collected:
Date Received:

59802670
NA
NA

ug/L (ppb)

NA

Result
Notes



APPENDIX A
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Client:
Project:
Sample Matrix:

Prep Methiod:

Analysis Method:

Sample Name

AR-2(14)
AR-1(14)
AR-6(14)
A-1(14)
AR-2(14)
AR-2(14)
Method Blank
Method Blank

SURZG20397p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company Service Request; 59802676
20805-129.005/T0O#22312 00/RATE/2169 CAKLAND Date Collected; NA
Water Date Received: NA
Date Extracted: NA
Date Analyzed: NA
Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline
EPA 5030 Units; PERCENT
8020 CAALULRT Basis: NA
Tlest Percent Recovery
Lab Code Notes 4-Bremofluorobenzene a,a,4-Trifluorotoluene
89802676-001 102 96
89802676-002 163 85
59802676-003 99 89
39802676-004 101 20
S9802676-001MS 99 104
S98012676-001DMS 100 102
S981020-WI32 103 39
S981021-WB2 105 90
CAS Acceptance Limits: 69-116 69-116

Page 10



Client: ARCO Products Company

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Service Request: S9802676

Preject: 20805-129.0053/TO#22312.00/RAT8/2169 OAKLAND Date Collected: NA

Sample Matrix Water

Sample Name:  AR-2(14)

Lab Code: $59802676-001MS,
Test Notes:

Prep Analysis
Analyte Method Method
Gasoline EPA 5030 CA/LUFT
DMSA20597p

Date Received: NA
Date Extracted: NA
Date Analyzed: 10/21/98

Matrix Spike/Duplicate Matrix Spike Summary

TPH as Gasaline
Units: ug/L. (ppb)
59802676-001DMS Basis: NA
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance  Percent  Result

MRL MS DMS Result MS DMS MS DMS Limits Difference Notes
50 250 250 ND 270 270 108 108 75-135 <]

Page 11



Client:
Project:

Sample Name:
Lab Caode:
Test Notes:

ICV Source:

Analyte

TPII as Gasoline
Benzene

Tolucne

Ethylbenzene

Xylenes, Total

Methyl terr -Butyl Ether

LCVION2L96

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCQ Products Company Service Request:
208035-129.005/T0ON22312.00/RATE/2169 OAKLAND Date Analyzed:

Initia} Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline

v Units:
Ievl Basis:
CAS
Percent Recovery
Prep Analysis True Acceptance Percent
Methad Method Value Result Limits Recovery
EPA 5030 CA/LUFT 250 270 920-110 108
EPA 5030 8020 25 26 85-115 104
EPA 5030 8020 25 26 85-115 104
EPA 5030 8020 25 27 85-115 108
EPA 5030 2020 75 80 85-115 107
EPA 5030 8020 25 25 85-115 100

Page 12

59802676
10/20/98

ug/L (ppb)
NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 359802676
Project: 20805-129.005/TO#22312.00/RATS/2169 OAKLAND Date Collected: NA
Sample Matrix: Water Date Received: NA
Date Extracted: NA
Date Analyzed: 10/20/58
Matrix Spike Summary
TPH as Gasoline
Sample Name:  AR-2(14) Units: ug/L (ppb)
Lab Code: 59802676-001MS Basis: NA
Test Notes:
CAS
Percent
Spiked Recovery
Prep Analysis Spike Sample Sample Percent Acceptance Result
Analyte Method Method MRL Level Result Result Recovery Limits Notes
Gasoline EPA 5030 CA/LUFT 50 250 ND 270 108 75-135

M3/020597p

Page 13



ARC()DMPQ;? c.cfi ﬂﬁjnggnﬂ?ﬁgy Task OrderNo. /7 317 OO0 SAL026 76 Chain of Custody

T i Projact Laboratory N
ARCOTacIvIe 0169 oy OCilt Icinc! (consutanty > (oleon Voande rVeen i °'aCC1ASamf
ARCOenginest - /& v o ) o AR (Cosunant (U0 M2 7300 Consinar(40% 4y BT -GS 2. [Coreact Narver
o 7 Add N
Consultant niams. [ 1~ A 7 (Consutant (424 - A My sh vy Wan s Wailnet Creelk, (A QU594
- 7 7 g2 1" A Method of shipment
Matrix Preservation =, g % b SCIMP ’ =r
g ¥El2o| cf & Sclz5lo g
z & | soil |Water|Omer| 1o | Acdq | E £ 55%%3%% Z| 218 |5 | el25|2 will
g pE g [T “|E g | z|EEiS0ls<e! 2155 |8 lLg|2g|SE deliver
& 313 £ I CHEA EEIFEH ERE: £ |23|2E(|3 8
& = ) S >3 o Blmwlem o|& TGl o [ wo | =S — Special Detection
.. = Limnit/reporting
20012 | x| 1x [Hg Vsraas] ix Lot
R-AUDR| 2 X X KT reel XL L e o +=1 Possibie
L L] ya P4 X 1HCT < Vliaste 12 porpre® Special GAIGC
A2 < {HT ol Ix
1 (1 2 pre < {HC Ye Norma |
Remarks
2 ~LOml HCL
VO
#2005 -179.C4
Lab Number
Tumaround Time-
Priority Hush
1 Business Day O
Rush
2 Business Days O
Condition of sample: . Temperature recsived: ngp::iﬁr:::s Days -
Relinefi | Date, _ Time | Recaived by} .
ST ales | RS TIe g (ks 10el18 25D,
Relinguished by Date " Time | Recsived by - | 10 Business Days ﬂ
Relinguished by © |Date Time | Received by laboratory Date Time

Distribution: White Copy — Laboratory: Canary Copy — ARCQO Envirenmental Enginesring: Pink Copy — Consultant ;D; Lo bIo hj—[ 018 R W [D}



APPENDIX C
FIELD DATA SHEETS



FIELD REPORT
DEPTH TO WATER/FLOATING PRODUCT SURVEY

PROJECT # : 21775-235.003

STATION ADDRESS : 899 West Grand Avenue, Oakland

DATE : 10/8/98

ARCO STATION # : 2169 FIELD TECHNICIAN : Mike Ross DAY : Thursday
well | Type Twe | FIRST | SECOND | DEPTHTO | FLOATING | WELL
pTw | WELL Box | OfWell | Gasket | Lock | ofwel | DEPTHTO | DEPTHTO | FLOATING | PRODUCT TOTAL
oder| 1D Seal | Ld | Present|Number| Cap | WATER | WATER | PRODUCT | THICKNESS| DEPTH COMMENTS
{feet) (feet) {feet) (feet) (feet)
1| A4 gl lvaur no |none| Tec | fL b | G~ ] wp N7 7./
2 | A-3 |z% _|vauLt JO |NONE] TEC ;,yf"; (243 | sz N AL ¥
] 3| AR2 |OK |vauti N9 {none| Tec /;?, /(7 Y., 7 | NO Ao A2 6
(A 4| AR bz |vaur vo |none| Tec | /2 A |(2.3Y | My | ne 27,7
5 A2 |<|vauLTi/O [NONE[ TEC // L2 | 62 V7R VeV ¥ BV,Z@
Cle | A5 |zv | es | Tvlarcoliwe| 7o | v | v | T/ | Zmy  [OFF S0k SRR iy g
7 | ADR2 |0i¢AvauLt N2 |None| 1ec | /0T | (LG 7 NZ e/
8 | ADR1 @l dvavmpubone| tec | o | o/ |7V (v [T VRS LI TS
Ul a6 o< as g lamco| e [[053 0,53 [ N [N |R7.0
Sl1e] A1 | gevaot] 42 nowe| tee | /L5 /), rs | AU N 238

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1




4 WATER SAMPLE FIELD DATA SHEET Rev 1707 \

@ PROJECTNO /275 = PR35, 093 sampLle o A~/ Q//)
CLENT NAME 200 /6 8

PURGED BY
OWT  sawmpLEDBY ) 55 LOCATION D ferd oy, £

TYPE Groundwater L// Surface Water i eachate Other
CASING DIAMETER (inches) 2 3 (- 4 45 8 Other
CASING ELEVATION (feet/MSL) M- VOLUME IN CASING (gali.) U2
DEPTH OF WELL (feet) A3- CALCULATED PURGE {gal ) AN
DEPTH OF WATER (feet) // /S ACTUAL PURGE VOL (gal } i
DATE PURGED . 7 — END PURGE Y
DATE sampLED /0 / 8 798 SAMPLING TIME RS
TIME VOLUME pH “EC TEMPERATURE  COLOR TURBIDITY
{2400 HR) {gal ) {units) (umhos/cm@25°¢) {°F} (wisual) (visual)
_{]ﬁ/&s s (o, oS JoLl 23l T S
T
otrer: . O, / S ﬂ/?/ - 000R isly //L/L, N2
! ’ (COBALT 0-100) (NTU 0-200)
FIELD QC SAMBLES ~NLLECTED-AT THIS WELL (1€ FB-T. XpuP-1} . A\ //2,/’
PURGING EQUIPMENT SAMPLING EQUIPMENT
U-gizvor (Teflon)

2" Bladder Pump

2" Bladder Pump _______Baller (Teflon) e
M _____Bomb Sampler __ Baier (Stamntess Steei)
________Submerstble Pump - intess Steei) I Dipper I Submersible Pump
R Well Wizard'™ R Dedicated _____Well wizard™ N Dedicated
Other: l’\/ bﬁ.—’ Other. Wz 6/ st P n Y

Lock: NVonje - TE ¢

WELL INTEGRITY: O t—

REMARKS:
(~A2 A o m—’gﬂ T @Sy ,c;._:ﬂi';(

"CZ?}” Drﬁ’ /MA 7y 120N S

/ACU)?’ZA{ %0 (JLJ“'

enal No COC]O 23 ;2\

pH 4 /

pH, E.C., Temp. Meter Calibratton:Date 0 / t_&) 98 Time O 2 Z S Meter S

I pH 10 !

E C. 1000 ! pH 7

Temperature °F Soa. ) =
\SIGNATURE % g W REVIEWED BY-ﬁ. - pace | oF 5




4 WATER SAMPLE FIELD DATA SHEET )
Ql?‘75’9—35 005 SAMPLE 1D A”g(\, D

@ PROJECT NO .
PURGED BY N /- CLENTNAME JA R C R/
OWT saveieosy . 2255 LOCATION (ke (ovn, L

Surface Water

Leachate Gther

TYPE Groundwater
CASING DIAMETER (nches) 2 I/ 3 4 45 6 Other
CASING ELEVATION (feetMSL) NA— VOLUME IN CASING (gal) ___ a2
DEPTH OF WELL (feet) N2 CALCULATED PURGE (gal) Vi
DEPTH OF WATER (feet) v ACTUAL PURGE VOL (gal) NSr2—
DATE PURGED VL END PURGE /U2
DATE SAMPLED /O / 5/ 983 SAMPLING TIME A
TIME VOLUME pH E.C TEMPERATURE  COLOR TURBIDITY
(2400 HR) (gal) funits) (umhasicm@25°c) (°F} (visual) (visual)

{ &ﬂ Coung I0.S ’f;a,kﬁ/\/ — DOfp Sock SToK
T VN2

OTHER' 0(0 ) i 77 {ﬁ/ . ODOR: A A Jf_/?-—/ A —

{COBALT 0-100) (NTU 0-200)

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

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump L Bader (Teflon)

N 2" Bladder Pump N Baer (Tefion) I
o Centnfugal Pump I Batter {(PVC) I Bomb Sampler . Bailer (Stanless Steel)
- Submersible Pump Bailer (Stanless Steel} o Dipper o Submersible Pump
____Well Wizard™ o Dedicated Well Wizard™ Dedicated

Otner /X 5 ﬂ@&ﬂ——’a

Other [\} ﬂ/

WELL INTEGRITY: )V— LOCK. _p{zco

REMARKS:
No S wm,? PN fons  Dns A - Orye S A
A=Y e

g’fdi—k’ Led L) {,(2,0\ O eonins T JamE
(At
pH. E C. Temp Meter Catibration. Date/(J [ 7/ jﬂ Time 074 5 Meter Senal No(ﬂjo A7 A
£C 1000 pH 7 pH 10 / pH 4 i

Temperature *F ﬁ,@? AR -/
R — REVIEWED BY /4~ _PAGE a2

staNATURE: U 7.

\ 7




4 WATER SAMPLE FIELD DATA SHEET Rev 119" \

@ PROJECTNOSL 1777 S~ R385, o3 sampLE D /A -l (N )
CLIENT NAME JAR 0 R/ ©]

PURGED 8Y S
OWT  sawpieney /77, AZess LOCATION et {oninn. (o
TYPE Groundwater \/ Surface Water Leachate Other
CASING DIAMETER @inches) 2 " 3 4 45 6 Other
CASING ELEVATION (feetMSL) /‘/ (2 VOLUME IN CASING (gal) /\J 7
DEPTH OF WELL (feet) s CALCULATED PURGE (gal ) e
DEPTH OF WATER (feet) 13532 ACTUAL PURGE VOL (gal.) AN
DATE PURGED . P END PURGE N
DATE SAMPLED /o /8 /[ 785> SAMPLINGTIME ___ /[0 S
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 HR) {gat} {units) {umhos/em@25°c) {°F) {visual) (visual}

125 e ki qz~ _ 149 (D (s

"

OTHER: D .. lcg /)4;}/ é ODOR ‘9(-11{1,-1/ P N S

(COBALT 0-100} {NTU 0200}

LES ~) ECTEDAT THIS WELL (18 FB-1, XDUP-1) . /\_/ﬂ/

FIELD QC SAMP
SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump Baiter (Teflom) 2" Bladder Pump Bader (Teflon}
Bader {(PVC) Bomb Sampler Bailer {Stainless Steel)
Submersible Pump Bailer (Stainless Steel) Dipper Submersible Pump
Welt Wizard'™ well Wizard™ Dedicated
Other Al Other. /775, JI# 24 o
7 -/
WELL INTEGRITY: (). Lock: ffrelo
REMARKS:
i . '
LY Sty ﬂﬁ Fodeo PP . {smpys _ 1oa Kors ‘Z[/zm ol
Lot B Sepan oS5

pH. E C , Temp Meter Ca!xbrahon:Date/ O/ 3 / 7% Time,O? (/5 Meter Senal No (0 6‘933 2

pH 10 / pH 4 '

€C 1000 / pH 7 !

Temperature *F Lo, A 14
\SIGNATURE: TWile Yoo REVIEWED BY%_PAGE Z, of_5
7
J




WATER SAMPLE FIELD DATA SHEET Rev 19" \

ﬁr\
@ PROJECT NO Qt77§ ~ 13252003 SAMPLE 1D /\UQ ( /y >
pURGED BY /). oSS cuent name A2 O C}/(D?
OWT saweieosy pH . Aa5S LocaTion (e (ovvy), (o ‘

TYPE Groundwater " gyriace Water Leachate Other
CASING DIAMETER (inches) 2 3 4 45 6 Other
CASING ELEVATION (feet/MSL) Ny VOLUME IN CASING (gal ) /\fﬂ«
DEPTH OF WELL (feet) 7 CALCULATED PURGE (gal) AN/
DEPTH OF WATER (feet) /S-S ACTUAL PURGE VOL {(gal) Il
DATE PURGED : /O / /9% END PURGE /D
DATE SAMPLED f /73 SAMPUNG TIME /9500
TIME VOLUME pH E.C TEMPERATURE  COLOR TURBIDITY
{2400 HR) {gal ) {uruts) (umhosfcmg@25°c) {°F} (visual} {visual)
OO (mapn Lo 15 HEY L7T8 U Ll
—a— :

OTHER: D,@‘ /. 5 /‘ﬁéc_, ODOR AfON<C N A
' (COBALT 0-100) (NTU 0-200)
-

SAMPLING EQUIPMENT

PURGING EQUIPMENT
ailer (Teflon) 2" Bladder Pump ‘/Bader (Teflon)

FIELD QC SAMPLES TNLLECTEDAT THIS WELL { .e. FB-1, XDUP-1)

Bailer (Stanless Steel}

2" Bladder Pump
Centnfugal P Bailer (PVC) Bomb Sampler
rsible Pump Batler {Stainless Steel) Dipper Submersible Pump
Waell Wizard™ Dedicated Well Wizard™ * Dedicated
~Other. NS p— “Other-_ s /75}‘4 (;
7
Lock: NNowe ~J=C

WELL INTEGRITY: ) J£—

RegﬂARK‘s: ‘
Gean Conplla doken - podie  Cdumed Boloes
‘7‘5& At GrreanS

pH, E C., Temp. Meler Catibration: Da!q/ / Z/ E ? Time Z Meter Senai No éyg & 3} 2
£ c. 10009 16 /@99 oR7 %7 Too  emwizg 1 /0 pra LI LOO

Temperature *F
SIGNATURE o jéz(,ﬁz W REVIEWED BY 22? PAGE l[ OF f)
\ ~ . ' J




4 WATER SAMPLE FIELD DATA SHEET \

@ pROJECTNOJMi&i swmen AL=2(/7)
CLENTNAME AR CO  Z/69T

PURGED BY AP
OWT saweiensy /7. AnSs LOCATION ik loamif] , Con
-~ 0
TYPE Groundwater t_,/ Surface Water Leachate Other
CASING DIAMETER (inches} 2 3 4 [ _— 45 6 Other
CASING ELEVATION (feeyMSL) N2 VOLUME IN CASING (gal) ___/Wr2—
DEPTH OF WELL (feet) A CALCULATED PURGE (gal) __ /7%
DEPTH OF WATER (feet) ] AL 7 ACTUAL PURGE VOL (gal) __r/u/-?./
oate puRGED: S/ END PURGE N
DATE SAMPLED /() /9 f‘][)) SAMPLINGTIME. /(5
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{2400 HR} tgal ) {umts) {pmhos/icm@25°c) {"F) (wvisual) {visual}
/615 _ gérs Lo o1 7L/ (L

5 /777 /C/ ooorR NOA L _j}/\/\ﬂ—- A

(COBALT G-100} {NTU 0-200)

N A—

OTHER' D, 0,

MOLES AN ECTED AT THIS WELL (e FB-1.XDUP-1):

FIELD QC SA
SAMPLING EQUIPMENT

PURGING EQUIPMENT

PURGING & M
2" Bladder Pump Bailer (Teflon)

Bailer (étamless Steel)

2" Bladder Pump Baier (Teflon)

____wump : Bader (PVC) Bomb Sampler

—— Submersible Pump Bangr{Stenless Steel) Dipper Submersible Pump
L Well Wizard™ ____ Deducated Well Wizarg™ Dedicated

Other: !\jM Other 0; S/QSA/; ’C(,_

WELL INTEGRITY: ) £

REMARKS:
CARL o ple  Toden = et Colury oo lowy Tz
AL Coves IS, 4

pH, E.C, Temp Meter CalbratonDate O[ ? / 2 7 Time{ )} fc/ 5"' Meter Senal No. (,GO 0 2 39‘
!

pH 10 { pH 4

E.C. 1000 / pH 7

Temperature *F éﬁ*’—« ﬂﬂ /
kSIGNATURE /4’/{&9 a—— REVIEWED Bm%ff’ pace 5 oF 5 )




EMCON Associates - Field Services

Historical Monitoring Well Data

1921 Ringwood Avenue 1 998 ARCO 2169
San Jose, California 21775-235.003
Gallons
First 252.00
Purge Did Well Second 0.00
Well ID Quarter Date Volume well Contained Third 0.00
(gallons) dry Product Fourth 0.00
A1 First 02/23/98 12.00 NO NO
Second 05/11/98 0.00 GRAB NO
Third 07/30/98 0.00 GRAB NO
Fourth 10/09/98 0.00 GRAB NO
A-2 First 02/23/98 49.00 NO NO
Second 05/11/98 0.00 NA NG
Third 07/30/98 0.00 NA NO
Fourth 10/09/98 0.00 NA NO
A-3 First 02/23/98 | 23.00 NO NO
Second 05/11/98 0.00 NA NO
Third 07/30/98 0.00 NA NO
Fourth 10/09/98 0.00 NA NO
A-4 First 02/23/98 24.00 NO NG
Second 05/11/98 0.00 NA NO
Third 07/30/98 0.00 NA NO
Fourth 10/09/98 0.00 NA NO
A-5 First 02/23/98 0.00 w Iw
Second 05/11/98 0.00 w w
Third 07/30/98 0.00 w W
Fourth 10/09/98 0.00 w W
A-B First 02/23/98 0.00 GRAB NO
Second 05/11/98 0.00 GRAB NO
Third 07/30/98 0.00 GRAB NO
Fourth 10/09/98 0.00 GRAB NO
AR-1 First 02/23/98 | 96.00 NO NO
Second 05/11/98 0.00 NA NO
Third 07/30/98 0.00 GRAB NO
Fourth 10/09/98 0.00 GRAB NO
AR-2 First 02/23/98 41.00 NO NO
Second 05/11/98 0.00 GRAB NO
Third 07/30/98 0.00 GRAB NO
Fourth 10/09/98 0.00 GRAB NO
ADR-1 First 02/23/98 0.00 NA NO
Second 05/11/98 0.00 GRAB NO
Third 07/30/98 0.00 NA NO
Fourth 10/09/98 0.00 NA NO
ADR-2  |First 02/23/98 0.00 GRAB NO 3team water (gal)
Second 05/11/98 0.00 NA NG
Third 07/30/98 0.00 NA NO
Fourth 10/09/98 0.00 NA NO

Page 1 of 1




ARCO Products Company

Division of Atlantic/Richfisld Company

Task Order No. 77 §7 (OO

Chain of Custody "

ARCO Fagility no. MG

iy (k)

Projact manager

Consutant) -~ (~len Vioncle e Neen

ARCO i
et Voul Stunple

Teleghone no.
{ARCQ)

Telephone no

Consuitant) { 4 QCQ_'T)Z;E:Z 7700

(Camaiart( L0, 27-QC L.

Laboratory Name

(AS .

Consultant name )I, j C-O A/T

<

olne 1t (o

Contract Number 3

(Consukanty {44~ A My b 1 ek, (A LEGL
Sreservation s 7 / % g Mathod of shipment
) Sal . Big | ¢ Sompler
a < 20|, 5] & Eol=8lg &
= 5 . 2 2 3 3123 2l {e [PElE2ER will
a s | £ Soil Other} les a4 5 S:gcgé gl 2l&8|g |8 -"’ﬁmég
£ 5|3 g £ 585353952 (2 |8 [28[E8(5% dehver
& |3]3 H § |Es|Ez|zajceEd| £ | € |£ [2E[EE|E 3 ——
— S‘pedai' Detectron
AR- 'lé; 71 L > }‘([ Ml _ j/j‘, ;" Limit/reporting
p Lowes
ach 2 T Ix ] Iw g o o cst
‘ e T T , =1 Pocsibile
L Bt e e 12 > ' - ’7‘57.‘9:’//1%/ ] -
A‘ N ;-) [V e Hf.- o g : Special QAQC
= 4 <
A=l 7 x  HC - X A -
Notmea |
- Remarks

RAT <7
2 LOml HCL
VCA-

HO0ROS 1X5 CS

Lab Number

Condition of sample:

Temperature received:

Relingtished By sampler _ Date, ] -, JTime | Recaived by", b Al vt e
e N Vi N S i A T e I i A AL
Relinguished by Date Time | Received by

Relinguished by Date Time | Received by laboraiory Date Time

Tumaround Time:

Priority Rush
1 Business Day [

Rush
2 Business Days d

Expedited
€ Business Days .|

Standard
10 Business Days "R

Distribution: White Copy - Laboratory: Canary Copy — ARCQO Environmental Engineering: Pink Copy ~ Consultant



APPENDIX D

CERTIFIED ANALYTICAL REPORTS,
AND CHAIN OF CUSTODY DOCUMENTATION
FOR SOIL-VAPOR EXTRACTION SYSTEM



£ Columbia
@ W\, Analyfical
Serviceg "

Arn Employec-Owned Cormpany

October 21, 1998 Service Request No.: S9802678

Glen Vanderveen
PINNACLE

144 A Mayhew Wy.
Walnut Creck, CA 94596

RE:  20805-009.005/TO#20821.00/2169 OAKLAND

Dear Mr. Vanderveen:

{
The following pages contain analytical results for sample(s) received by the laboratory on
October 8, 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 8, 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 forther needs.

Dospeits T Co e

Steven L. Green Greg Anderson
Project Chemist Regional QA Coordinator

ANA NSimtme Cmrirtr = Smnbas Clara A ORNRADNAA - Talenhane (ANRY 4372400 - Fox (408) 437—9356



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

AZLA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service registry Number

CFC Chloroflucrocarbon

CFU Colony-Forming Unit

coD Chemical Oxygen Demand

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

pDLCS Duplicate Laboratory Control Sample

DMS BPuplicate Matrix Spike

DOE Department of Ecology

DOH Department of Health

EPA U. 8. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GG Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

ic ton Chromatography

ICB Initial Calibration Blank sample

Icp Inductively Coupled Plasma atomic emission spectrometry

IcvV [nitial Calibration Verification sample

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

LCS Laboratery Control Sample

LUFT Leaking Underground Fue! Tank

M Modified

MBAS Methylene Blue Actve Substances

MCL Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. 8. EPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl 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 Occupational Safety and Health

NTU Nephelometric Turbidity Units

pph Parts Per Billion

ppm Parts Per Million

PaL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected lon Monitoring

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

STLC Solubility Threshold Limit Concentration

swW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, S\W-846,
3rd £d., 1986 and as amended by Updates 1, Il, lIA, and IIB.

TCLP Toxicity Characteristic Leaching Procedure

TDS Tota! Dissolved Solids

TPH Total Petroleum 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.

TRFH Total Recoverable Petroleumn Hydrocarbons

TSS Total Suspended Solids

TTLC Total Thresheld Limit Concentration

VOA Volatile Organic Analyte(s) ACRONLST.DOC 7/14/95

Page 2



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: ARCO Products Company
Project: 20805-009.005/TO#20821.00/2169 OAKLAND

Sample Matrix:  Air

BTEX and Total Volatile Hydrocarbons
EPA Methods 802 1B/Modified 8015

Sample Name: -1
Lab Cade: L9803404-001]

Service Request: L9803404
Date Collected: 10/8/98
Date Received: 10/8/98
Date Extracted: NA
Date Analyzed: 10/9/98

MRLs Results
mg/m3  ul/L (ppmv) mg/m3  ul/L (ppmv)

Benzene 0.4 0.1 ND ND
Toluene 0.4 0.1 ND ND
Ethylbenzenc 0.5 0.1 ND ND
Xylenes, Total 0.9 0.2 0.9 0.2
Total Volatile Hydrocarbons;

Cl-C5 12 5 1600 680

C6 - Cl12% 20 5 810 190
* TVH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the mg/m3.

LCRN02194

Page 3



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request:
Project: 20805-009.005/TO#20821.00/216% OAKLAND Date Collected:
Sample Matrix:  Air Date Received:
Date Extracted:
Date Analyzed:
BTEX and Total Volatile Hydrocarbons
EPA Methods 8021B/Modified 8015
Sample Name: E-1
Lab Code: L9803404-002
mg/m3  uL/L (ppmv) mg/m3  ul/L (ppmv)
Benzene 0.4 0.1 ND ND
Toluene 0.4 0.1 ND ND
Ethylbenzenc 0.5 0.1 ND ND
Kylenes, Total 0.9 02 ND ND
Total Volatile Hydrocarbons:
Cl-Cs 2 5 ND ND
C6 - C12% 20 3 ND ND
* TVH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecuiar weight of 100 to calculate the mg/m3.

LURN02194

Page 4

L.9803404
10/8/98
10/8/98
NA
10/9/98



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request:
Project: ’ Date Collected:
Sample Matrvix:  Air Date Received:
Date Extracted:
Date Analyzed:
BTEX and Total Volatile Hydrocarbons
EPA Methods 802 1B/Modified 8015
Sample Name: Method Blank
Lab Code: LY81009-MB
mg/m3  ul/L (ppmv) mg/m3 ul/L (ppmv)
Benzene 04 0.1 ND
Toluene 0.4 0.1 ND
Ethylbenzenc 0.5 0.1 ND
Xylenes, Total 0.9 0.2 ND
Total Volatile Hydrocarbons:
Cl-C5 12 5 ND
Co-Cl2* 20 5 ND
* TVH as gasolme is defined as C6 (benzene) through C12 (dodecane) and uses a

molceular weight of 100 to calculate the mg/m3.

LCEN02194

L.9803404
NA

NA

NA
10/9/98



APPENDIX A

Page 6



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:

Analyte

Benzene
Toluene
Ethylbenzene
Total Xylenes

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Produncts Company

QAJQC Report

20805-009.005/TO#20821.00/2169 OAKLAND

Air

I-1
L9803404-001DUP

Tota! Volatile Hydrocarbon:

C1-C5
Co-Cl12*

BUPIS120594

TVH as gasoline is defined as C6 (Benzene) through C12 (Dodecane).

Duplicate Suminary
BTEX and Total Volatile Hydrocarbons
EPA Methods 802 1B/Modified 8015
Units; ul/L (ppmv)

MRL

0.1
G.1
0.1
0.2

Sample
Resnlt

ND

ND

ND
0.202

680
194

Page 7

Duplicate
Sample

Service Request: 19803404
Date Collected: 10/8/98
Date Received: 10/8/98
Date Exiracted: NA

Date Analyzed: 10/9/98

Relative
Percent
Average Difference
ND NA
ND NA
ND NA
0.203 <1
674 2
192 2



Clicnt:
Project:
LCS Matrix:

Analyte

Benzene

Toluenc
Ethylbenzene
TVH as Gasoline

LOR21594

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

QA/QC Report

20805-009.005/TO#20821.00/2169 OAKLAND

Air

Laboratory Control Sample Summary
BTEX and Total Volatile Hydrocarbons
EPA Methods 802 1B/Modified 8015
Units: ul/L (ppmv)

True
Vaiue

10.0
10.0
10.0
710

Page 8

Result

9.56
10.3
11.0
697

Service Reguest:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Percent
Recovery

96
103
110

98

1.9803404

NA

NA

NA

10/9/98

CAS
Percent
Recovery
Acceptance

Limits
60-140
60-140
60-140
60-140



ARCO Products Company cp0n 9/ 0

Division of Atlantic/Richfield Company

Task Order No. “Zo&2 | .00 ?

Chain

of Custody

ARCQ Facility no. City Project manager Laboratory Name
v 22169 Faciiy) D edeleend (Consultant) \L~vorug o VL‘7L/
ARGO senginesr Telaphone no, Telephone no.
g P 9,__ul So ‘ODKC__ (AHBO) (Co:?sultantl (Consultant) Contract Number
Consultant name [~ v Addrass
—mM o A {Consultant) t:'Mt o Yaa!
2 Method of shipment
Matnx Preservation \{7 =) IS %
. Q < |w o el §> =1 =
= S|zt o =3 @ = Cg
= P . I 2 aﬂ\sg'ﬁﬁsz IERERES %L;g%" {@OV\
a r £ Soil |Water| Other| Ice Acid % = § zSfs a2 El=2i8 |2 E 2|5
=3 = & = = Fle2|s o 212138 S Z0|Cw
R | F |eBle2E5|Rclz 2|2 | E s2EEz
@ - 1°© i i ssablESSiFulu |o | P57 I3 Special Detection
1o - Limit/reportin
T Y] /554 12| | porting
/ | ‘
et (?—) A0 9%/’-72 1300 B /\\
Special QAQC /
Ppm 4(,
4 / m
Remarks "r%
1
COGORIDT OO
Lab Number
Tumaround Time:
Priority Rush
1 Business Day O
Rush
2 Business Days O
Condition of sample: Temperature receved: Expec_ilted
& 5 Business Days O
Relinguished by sampler Da TimedRecalgd by -
%-cp__/ M/k /0/6//75/ 9\ CLCM C’?—g le 8 <3 { L{' i Standard
Relinguished by Date Tme Rece&id by 10 Business Days @\‘
Relinguished by Date Time | Received by laboratory Date Time

Distribution” White Copy — Laboratory: Canary Copy — ARCO Environmental Engineering: Pink Copy — Consultant :DLME_ o 0/)__2,}4 e @



\ € Columbia
% Analytical

An Employee-Owned Company

December 4, 1998 Service Request No.: $9803159

Mt. Glen Vanderveen
PINNACLE

144 A Mayhew Wy,
Walnut Creck, CA 94596

RE:  20805-129.004/TO#20821.00/RAT8/2169 OAKLAND

Dear Mr. Vanderveen:
{

The following pages contain analytical results for sample(s) received by the laboratory on
November 18, 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 14, 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, )
Steven L. Green Greg Anders%
Project Chemist Regional QA Coordi Fﬁ"f'fﬁ'?" %‘g‘«“i"{;"l

}

DEC 0 7 toap
Y U\H

ADA A N irbme Fmsirb o Cmmbm Thmrm A ORNBADMNAA  a  Talanhnna CANRY ART 2ANN = Fax (408Y 437-0356



A2LA
ASTM
BQD
BTEX
CAM
CARB
CAS Number
CFC
CFU
COD
DEC
DEQ
DHs
DLCS
DMS
DOE
DOH
EPA
ELap
GC
GCIMS
ic

ICB
cp
ICV

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCAS!
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
Sim
sM
STLC
sw

TCLP
TDS
TPH
tr

TRPH
TSs
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

American Association for Laboratary Accreditation

Ametican Society for Testing and Materials

Biochemical Oxygen Demand

Benzene, Toluene, Ethylbenzene, Xylenes

California Assessment Metals

California Air Resources Board

Chemical Abstract Service registry Number

Chiorofiuorocarbon

Colony-Forming Unit

Chemical Oxygen Demand

Departrnent of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Dupficate Laboratory Contral Sample

Duplicate Matrix Spike

Department of Ecolagy

Department of Health

U. 8. Environmental Protection Agency

Environmentat Laboratory Accreditation Program

Gas Chromatography

Gas Chromatagraphy/Mass Spectrometry

lon Chromatagraphy

Initial Calibration Blank sample

Inductively Coupled Plasma atomic emission spectrometry

initial Calibration Verification sample

Estimated concentration. The value is less than the MRL, but greater than or equal to

the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.

Laboratory Control Sample

Leaking Underground Fuel Tank

Modified

Methylene Blue Active Substances

Maximum Contaminant Level. The highest permissikle concentration of a

substance allowed in drinking water as sstablished by the U. S. EPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Matrix Spike

Methyl tert-Butyl Ether

Not Applicable

Not Analyzed

Not Calculated

National Council of the paper industry for Air and Stream Improvement

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

National Institute for Occupational Safety and Health

Nephelometric Turbidity Units

Parts Per Biliion

Parts Per Million

Practical Quantitation Limit

Quality Assurance/Quality Control

Resource Conservation and Recovery Act

Relative Percent Difference

Selected lon Manitoring

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

Selubility Threshold Limit Concentration

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-848,

3rd Ed., 1986 and as amended by Updates |, Il, 1A, and IIB.

Toxicity Characteristic Leaching Procedure

Total Dissolved Sdlids

Total Petroleum Hydrocarhons

Trace leve!l. The concentration of an analyte that is less than the PQL but greater than or equal

to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

Total Recoverable Petroleurm Hydrocarbons

Total Suspended Solids

Total Threshold Limit Concentration

Volatile Organic Analyté(s) ACRONLST.DOC 7/14/95

Page 2



COLUMBIA ANALYTICAL SERVICES, INC.

Amnalytical Report
Client: ARCO Products Company Service Requesf: S9803159
Project: 20805-129.004/TO#20821.00/RAT8/2169 OAKLAND Date Collected: 11/18/98
Sample Matrix: Mir Date Received: 11/18/98

BTEX and Total Volatile Hydroc;ubons

Sample Name' -1 Units: mg/m3
Lab Code: $9803159-001 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene 5030 8020 0.4 i NA 11/18/98 ND
Toluene 5030 8020 0.4 | NA 11/18/98 1.4
Ethylbenzenc 5030 8020 0.5 i NA 11/18/98 1.6
Kylenes, Total 5030 8020 0.9 | NA 11/18/98 3.7

Total Volatile Hydrocarbons:

Cl1-Cs5 5030 8015M 12 [1 NA 11/18/98 310

C6-Cl12 - 5030 8015M 20 1 NA 11/18/98 340
TPH as Gasolinc* 5030 8015M 20 1 NA 11/18/98 340
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

1522/020597p

Page 3



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Kylenes, Total

Total Volatile Hydrocarbans:

Cl1-C5
Co-Ci2

TPH as Gasoline*

1522020597y

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Campany
20805-129.004/TO#2082 1 .00/RAT8/2169 OAKLAND

Air

i1
59803159-001

Prep
Method

5030
5030
5030
5030

5030
5030

5030

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

RBTEX and Total Volatile Hydrocarbons

Analysis

Method

8020
8020
8020
8020

8015M
8015M

801sM

Analytical Report

MRL

0.1
0.1
0.1
02

5

molecular werght of 100 to calculate the ppmv.

Page 4

Dilution
Factor Extracted Analyzed Result

P o —

Date

NA
NA
NA
NA

NA
NA

NA

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date
11/18/98 ND
11/18/98 0.4
11/18/98 0.4
11/18/98 0.9
11/18/98 130
11/18/98 83
11/18/98 83

89803159
11/18/98
11/18/98

ppmV

NA

Result
Notes



Client:
Project:

Sample Maftrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Kylenes, Total

Total Volatile Hydrocarbons:

C1-C5
C6-ClI2

TPH as Gasoline*

1822/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company
20805-129.004/TO#20821.00/RAT8/2169 OAKLAND

Air

E-1
$9803159-002

Prep
Method

5030
5030
5030
5030

5030
5030

5030

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

BTEX and Total Volatile Hydrocarbons

Analysis
Method

3020
3020
3020
8020

8015M
8015M

8015M

Analytical Report

MRL

04
0.4
0.5
0.9

20

20

molecular weight of 100 to calculate the ppmv.

Page 5

Dilution

Factor Extracted Analyzed Result

e

Date

NA
NA
NA
NA

NA
NA

NA

Service Request: $9803159
Date Collected: 11/18/98
Date Received: 11/18/98

Units. mg/m3

Basis: NA

Resuit
Notes

Date

11/18/98 ND
11/18/98 ND
11/18/98 ND
11/18/98 ND

11/18/98 ND
11/18/98 ND

11/18/98 ND



Clicent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl1-C5
C6-Clz

TPH as Gasoline*

1522020597

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
20805-129.004/TO#20821.00/RATS/2169 OAKLAND

Aiar

E-1
59803159-002

Prep
Method

5030
5030
5030
5030

5030
5030

5030

TPH #s gasoline 15 defined as C6 (benzene) through C12 (dodecane) and uses a

BTEX and Total Volatile Hydrocarbons

Analysis
Method

8020
8020
8020
8020

801sM
8015M

8015M

Analytical Report

MRL

0.1
0.1
0.1
02

malecular weight of 100 fo calculate the ppmv.

Page 6

Dilution

Service Request:
Date Collected:
Date Received:

Unats:
Basis:

Date Date
Factor Extracted Analyzed Resuli
NA 11/18/98 ND
NA 11/18/98 ND
NA 11/18/98 ND
NA 11/18/98 ND
NA 11/18/98 ND
NA 11/18/98 ND
NA 11/18/98 ND

89803159
11/18/98
11/18/98

ppmV

NA

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Clicnt: ARCO Products Compatty Service Request: §9803159
Project: 20805-129.004/TO#20821.00/RAT8/2169 OAKLAND Date Collected: NA
Sumple Matrix: Air Date Received: NA

BTEX and Total Volatile Fydrocarbons

Sample Name: Method Blank Units: mg/m3
Lab Code- §981118-VB] Rasis® NA
Test Notes:
Prep Analysis Dilution  Date Date Result

Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene 5030 8020 04 1 NA 11/18/98 ND
Toluene 5030 8020 04 I NA 11/18/98 ND
Ethylbenzene 3030 8020 0.5 I NA 11/18/98 ND
Kylencs, Total 3030 3020 0.9 1 NA 11/18/98 ND
Total Volatile Hydrocarbons:

Ci-Cs5 5030 8015M 12 1 NA 11/18/98 ND

C6-Cli2 5030 8015M 20 1 NA 11/18/98 ND
TPH as Gasoline* 5030 8015M 20 1 NA 11/18/98 ND
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.,

1522/0205%7p

Page 7



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: 59803159
Project: 20805-129.004/TO#20821.00/RATSE/2169 OAKLAND Date Collected: NA
Sample Matrix: Air Date Received: NA

BTEX and Tatal Volatile Hydrocarbons

Sample Name: Methad Blank Units: ppmV
Lab Code: $981118-VB1 Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date Result

Analyte Method Methed MRL Factor Exfracted Analyzed Result Notes
Benzene 5030 8020 0.1 1 NA 11/18/98 ND
Toluene 5030 8020 0.1 1 NA 11/18/98 ND
Ethylbenzene 5030 3020 0.1 1 NA 11/18/98 ND
Xylenes, Total 5030 8020 0.2 1 NA 11/18/98 ND
Total Volatile Hydrocarbons:

C1-Cs 5030 80ISM S 1 NA 11/18/98 NB

C6-Cl2 5030 8015M 5 1 NA 11/18/498 ND
TPH as Gusolinc* 5030 8015M 5 1 NA 11/18/98
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

1872/020497y

Page 8
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Client:
Project:

Sample Matrix:

Sample Name:
Lab Code
Test Notes:

Analyte

Benzene
Taoluene
Ethylbenzene
Kyienes, Total

ARCO Products Company

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

20805-129.004/TO#20821.00/RATS/2169 OAKLAND

Aar

1-1
59803159001 DUP

Prep
Method

5030
5030
5030
50340

Totul Volatile Hydrocarbons

C1-Cs5
C6-Cl2

TPH as Gasoline*

DUPDI0STY

5030
5030

5030

Analysis
Method

8020
8020
8020
8020

8015M
8015M

8015M

Duplicate Summary
BTEX and Total Volatile Hydracarbons

Sample

MRL  Result
04 ND
04 1.4
0.5 1.6
09 37
12 310
20 340
20 340

Page 10

Duplicate
Sample
Result

ND
1.5
1.7
4.0

320
350

350

Date Collected:
Date Reccived:
Date Extracted:
Date Analyzed:
Units:
Basis:
Relative
Percent
Average Difference
1.5 6
1.7 6
3.7 8
320 3
350 3
350 3

Service Request:

59803159

NA

NA

NA

11/18/98

mg/m3

NA
Result
Noteg



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Totat

Totul Volatite Hydrocarbons

Cl1-C5
Cs-Cl2

TPH as Gasoline*

1DUIM020597p

ARCQ Preducts Company

COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report

20805-129.004/TO#20821.00/RATE/2169 OAKLAND

Ar

[-1
SU803159-001DHUP

Duplicate Summary
BTEX and Total Volatile Hydrocarbons

Service Request:

Duplicate
Prep Analysis Sample Sample
Method Method MRL  Result Result
5030 8020 0.1 ND ND
5030 8020 0.1 0.4 04
5030 8020 0.1 0.4 0.4
5030 8020 02 0% 0.9
5030 8015M 5 130 130
5030 8015M 5 83 86
3030 8015M 5 83 86

Page 11

Date Coliected:
Date Received:
Date Extracted:
Date Analyzed:
Units:
Basis:
Relative
Percent
Average Difference
0.4 <1
04 <1
0.9 <1
130 <1
85 4
85 4

S9803159

NA

NA

NA

11/18/98

ppmV

NA
Result
Notes



Client:
Project:
LCS Matrix:

Sample Name:

Lab Codc:
Test Notes:

Analyte

CGasoline

LOR/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company
20805-129 004/TO#20821.00/RAT8/2169 OAKLAND

Air

Lab Control Sample
5981118-L.CS

Prep
Method

5030

QA/QC Report

TPH as Gasoline
Analysis True
Method Value
8015M 200

Page 12

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Laboratory Control Sample Summary

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits
60-140

Percent
Recovery

115

Result
230

59803159

NA

NA

NA

11/18/98

meg/in3

NA
Result
Notes



Client:
Project:
LCS Matrix:

Samplc Name:

Lab Code:
Test Notes:

Analyte

Gasoline

LURI020597)

COLUMBIA ANALYTICAL: SERVICES,

QA/QC Report

ARCO Products Company
20805-129.004/T0#20821.00/RAT8/2169 CAKLAND
Air

Laboratory Control Sample Summary
TPH as Gasoline
Lab Control Sample
S981118-LCS

Prep Analysis True
Method Method Value  Result
5030 8015M 49 56

Page 13

Percent
Recovery

INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Percent
Recovery
Acceptance
Limits

114 60-140

59803159

NA

NA

NA

11/18/98

ppmV

NA
Result
Neotes



Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source:

Analyte

Benzene
Toluene
Ethylbenzene
Hylenes, Total
Gasoline

1CVI032496

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company
20805-129.004/TO#20821 00/RAT8/2169 OAKLAND

ICvV
Icvl

Prep
Method

5030
5030
5030
5030
5030

Initial Calibration Verification JCV) Summary
BTEX and Total Volatile Hydrocarbons

Analysis True
Method Value Result
8020 25 28
8020 25 29
8020 25 29
8020 75 86
8015M 250 230

Page 14

Service Request: 59803159
Date Analyzed: 11/18/98

Units: mg/m3
Basis: NA
Percent CAS Acceptance
Recovery Timits
112 80-120
116 80-120
116 80-120
115 80-120
92 80-120



ARCO Products Company

Division of Aflantic/Richtield Company

54803159

Task Order No,

2xo0gZl.00

Chain of Custody

ARCO Facility no. > City Project manager
| (.? 4 (Faciy) _ Oey l=land (Cojnsuttant) ¢ C[ L cn \/ G V'LA ar S AOA Laboratory Name
ARCO engineer P ] % Te!eghone no. Telsphone no. . Fax no, C A %
[ RW, 2L €_ | (ARCO) {Consultant) {Consultant) ontract Number
Consuitant nama | — v Addrass
‘WA (O {Consultant) A
M thod
Matrix Preservation = é = Method of shipment
. przs w _S12 -
g g glgol.g| B 5c|ZB[c B T2
2 S £ Soil |Water|Other} Ice Acid = = § 2|2 2 g2 & § g § <} %5 §q <A
g c | & =4 g =lEgIEZiICa| S| |F | 8 2n |28
£ 2 |3 g N CHER EEIEE AR E I EE
o] 5 O @ & RE|EE|EE|sZ|EE[£ |5 |8 [22[3F|5 3 Special Detecti
p stection
a— - . -
1. CD Ala f%%{%. h 30 0( Limitfreporting
- -
L’;"@) | \\/’ AN AN \me(/
Special QA/QC
Remarks
20809
124 oo LT
Lab Number
Tumaround Time:
Prionty Rush
1 Business Day ]
Rush
2 Business Days (;
Condition of sampls: Temperature received: Expedited
B £ Business Days 0
Relinguishad by samplar}? Date/ / Time | Received ; g‘k CAL (!’?[‘1 P b2 Y
_ ,‘ffae < A VUGS Mo 2 Sty EEFJ— e \(fi 492 | qondar
elinguished by Date Time | Recaived b . 1[ / 10 Business Days
D Y ¥ [A
Relinguished by Date Time | Received by laboratory Date Time

Distribution” White Copy — Laboratory: Canary Copy — ARCO Environmental Engineering: Pink Copy — Consultant



/N Columbia
'A Anolyﬂcol
'Services "<

An Em,oloyee Owned Cormparny

December 23, 1998 Service Request No.: S9803450

Mr. Glen Vanderveen
PINNACLE

144 A Mayhew Wy.
Walnut Creek, CA 94596

RE:  20805-129.005/T0#22312.00/RATS8/2169 OAKLAND

Dear Mr. Vanderveen:

i
The following pages contain analytical results for sample(s) received by the laboratory on

December 8, 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 14, 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.

ven L. Green Greg Anderson
Project Chemist Regional QA Coordinator

Sincerely,

B PR RV AR
DEC 2 & 1998

BY: e -:-'J

334 Vieror Catrt & Santer Clara CA 95054-2316 & Teiephone (408) 748-2700 «  Fax (408) 748-9860



COLUMBIA ANALYTICAL SERVICES, inc.

Acronyms

AZLA American Association for Laboratory Accreditation

ASTM American Soclety for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzens, Toluene, Ethylbenzene, Xylenes

cam California Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service registry Number

CFC Chiorofiuorocarbon

CFU Colony-Forming Unit

cobD Chemical Oxygen Demand

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Departmaent of Health Services

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH Department of Heaith

EPA U. S. Environmental Protection Agency

ELAP Environmental Labaratory Accreditation Program

GC Gas Chromatography

GCIMS Gas Chromatography/Mass Spectrometry

K lon Chromatography

ice Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

KV Initial Calibration Verification sample

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

LCS Laboratory Control Sample

LUFT Leaking Underground Fuel Tank

M Modified

MBAS Methylens 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 Mathod Reparting Limit

MS Matrix Spike

MTBE Methyl tert-Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCAS! Nationa! 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 Occupational Safety and Heafth

NTU Nephslometric Turbidity Units

ppb Parts Per Billion

pPpmM Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Refative Percent Difference

SiM Selected lon Monitoring

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

STLC Solubility Threshold Limit Concentration

sw Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd £d., 1986 and as amended by Updates 1, I, 1A, and IIB.

TCLP Toxicity Characteristic Leaching Procedure

TDS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

fr 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 resuft is actually <PQL before rounding.

TRPH Total Recoverable Petrofeum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concantration

VOA Volatile Organic Analyte(s) ACRONLST.DOC 7M4/95

Page 2



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
C6-C12

TPH as Gasoline®

Methy! tert-Butyl Ether

1S220020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCOG Products Company
20805-129.005/TO#22312.00/RATS/2169 OAKLAND

Air

I-1
59803450-001

Prep
Methed

NONE
NONE
NONE
NONE

NONE
NONE

NONE
NONE

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses &

BTEX and Total Volatile Hydrocarbons

Analyzis
Method

8020
8020
2020
8020

8020
%020

8015M
8020

Analytical Report

MRL

04
04
05
0.9

12
20

20

molecular weight of 100 to calculate the ppmv,

Page 3

Dilution

Factor Extracted Analyzed Result

— e e e

Date

NA
NA
NA
NA

NA

NA

NA
NA

Service Request: 59803450
Date Collected: 12/8/98
Date Received: 12/8/98

Date

12/9/98
12/9/98
12/9/98
12/9/98

12/9/98

12/9/98

12/9/98
12/9/98

Units; mg/m3

Basis: NA

NI
1.1

ND
1.0

14
30

50

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzenc
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-C5
C6-Cl2

TPH as Gasoline*

Methy! tert-Butyl Ether

1S22070597p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company
20805-129.005/TO#22312.00/RATS/2169 OAKLAND

Air

I-1
59803450-001

Prep
Method

NONE
NONE
NONE
NONE

NONE
NONE

NONE
NONE

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

BTEX and Total Volatile Hydrocarbons

Analysis
Method

3020
8020
8020
8020

8020

8020

8015M
8020

Analytical Report

MRL

0.1
0.1
0.1
0.2

0.8

molecular weight of 100 to caleulate the ppmv.

Dana A

Dilution

Date

Service Request:
Date Collected:
Date Received:

Unats:
Basis:

Date

Factor Extracted Analyzed Result

— e

NA
NA
NA
NA

NA

NA

NA
NA

12/9/98 ND
12/9/98 0.3
12/9/98 ND
12/9/98 0.2
12/9/98 6
12/9/98 12
12/9/98 12
12/9/98 ND

59803450
12/8/98
12/8/98

ppmV

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
‘Test Notes:

Analyte

Benzene
Toluene
Ethylbenzenc
Xylenes, Total

Total Volatile Hydrocarbons:

Cl-GC5
C6-Cl12

TPH as Gasoline*
Methyl tert-Butyl Ether

1572/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

BTEX and Total Volatile Hydrocarbons

Analytical Report

MRL

04
04
0.5
0.9

12
20

20

ARCO Products Company
20805-129.005/TO#22312.00/RAT8/2169 OAKLAND
Air
E-1
89803450-002
Prep Analysis
Method Method
NONE 8020
NONE 8020
NONE 8020
NONE 8020
NONE 3020
NONE 8020
NONE 8015M
NONE 8020

TPH as gasoline is defined as C6 (benzenc) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmyv.

Dilution

Date

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Date

Factor Extracted Analyzed Resuli

[ S

NA
NA
NA
NA

NA

NA

NA
NA

12/9/98 ND
12/9/98 1.1
12/9/98 ND

12/9/98 0.9

12/9/98 ND
12/9/98 26
12/9/98 26
12/9/98 ND

89803450
12/8/98
12/8/98

mg/m3

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

Benzene
Toluene
Ethylbenzene
Kylenes, Total

Total Volatile Hydrocarbons:
Cl1-Cs
C6-Cl2

TPH as Gasoline*
Methyl tert-Butyl Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

BTEX and Total Volatile Hydrocarbons

Analytical Report

MRL

0.1
0.1
0.1
02

ARCO Products Company

20805-129.005/TOH#22312.00/RATS/2169 OAKLAND

Air

E-1

$9803450-002
Prep Analysis

Method Method

NONE 8020
NONE 8020
NONE 8020
NONE 8020
NONE 8020
NONE 8020
NONE 8015M
NONE 8020

TPH as gasoline is defined as C6 (benzene) through C12 {dodecane) and uses &

0.8

molecutar weight of 100 to calculate the ppmv.

Poarne A

Dilution
Factor Extracted Analyzed

f— s

Daite

NA
NA
NA.
NA

NA

NA

NA
NA

Service Request:
Date Collected:
Date Received:

Units:

Basis:
Date

Result

12/9/98 ND
12/9/98 0.3
12/9/98 ND
12/9/98 0.2
12/9/98 ND
12/9/98 6
12/9/98 6
12/9/98 ND

59803450
12/8/98
12/8/98

ppmV

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59803450
Project: 20805-129.005/T0#22312.00/RAT8/2169 OAKLAND Date Collected: NA
Sample Matrix: Air Date Received: NA

BTEX and Total Volatile Hydrocarbons

Sample Name: Method Blank Units: mg/m3
Lab Code: §9281209-VB1 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result

Annlyte - Moethed Method MRL Factor Extracted Analyzed Result Notes
Benzene NONE 8020 0.4 1 NA 12/9/98 ND
Toluene NONE 8020 0.4 1 NA 12/9/98 ND
Ethylbenzene NONE 8020 0.5 i NA 12/9/98 ND
Xylenes, Total NONE 8020 0.9 1 NA 12/9/98 ND
Total Volatile Hydrocarbons: :

Cl-C5 NONE 8020 12 1 NA 12/9/98 ND

c6-Cl2 NONE 8020 20 i NA 12/9/98 ND
TPH as Gasoline* NONE 8015M 20 I NA 12/9/98 ND
Methy! tert-Butyl Ether NONE 8020 3 1 NA 12/9/98 NI
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

1522/020597p

Pacea 7



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: S9803450
Project: 20805-129.005/TO#22312.00/RAT8/2169 OAKLAND Date Collected: NA
Sample Matrix: Air Date Received: NA

BTEX and Total Volatile Hydroearbons

Sample Name: Method Blank Units; ppmV
Lab Code: $981209-VB1 Basis: NA
Test Notes:
Prep Analysis ) Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
Benzene NONE 8020 0.1 1 NA 12/9/98 ND
Toluene NONE 8020 0.1 1 NA 12/9/98 ND
Ethylbenzene NONE 8020 0.1 1 NA 12/9/98 ND
Xylenes, Total NONE 8020 02 1 NA 12/9/98 ND
{
Total Volatile Hydrocarbons:
Cl-C5 NONE 8020 5 1 NA 12/9/98 ND
Co-Cl2 NONE 8020 5 1 NA 12/9/98 ND
-TPH as Gasoline* NONE 8015M 5 1 NA - 12/9/98 ND
Methyl tert-Butyl Ether NONE 8020 14 1 NA 12/9/98 ND
* TPH as gasoline is defined as C6 (benzene) through Ci2 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

1522020597p

The ~n @
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: ARCO Products Company
Project: 20805-129.005/TO#22312 00/RATE/2169 CAKLAND
Sample Matrix: Air
Duplicate Summary

Sample Name: L1

Lab Code: $9803450-001DUP
Test Notes:
Prep

Analyte Method
Benzene NONE
Toluene NONE
Ethylbenzene NONE
Xylenes, To NONE
Total Volatile Hydrocarbons

C1-C5 NONE

C6-Cl12 NONE
TPH as Gasoline® NONE
Methyl tert-Butyl Ether NONE

DUP/020597p

BTEX and Total Volatile Hydrocarbons

Analysis
Method

8020
§020
8020
8020

8015M
8015M

8015M
8020

Duplicate

Sample Sample

MRL  Result Result
0.1 ND ND
0.1 03 03
0.1 ND ji1)
0.2 0.2 0.3

5 6 5

5 12 12
5 12 12
0.8 ND ND

Dam~ 1IN

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Relative
Percent
Average Difference

0.3 <]
O-.-3 3;
6 17
12 <1
12 <1

59803450
12/8/9%
12/8/98
NA
12/9/98

ppmV
NA

Resuit
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCOQ Products Company
Project: 20805-129.005/TO#22312.00/RAT8/2169 OAKLAND
Sample Matrix: Air
Duplicate Summary

Sample Name:  I-1

Lab Code; $9803450-001DUP
Test Notes:;
Prep

Analyte Method
Benzenc NONE
Tolucne NONE
Ethylbenzene NONE
Xylenes, Total NONE
Total Volatile Hydrocarbons

Cl-C5 NONE

€6 -Cl2 NONE
TPH as Gasolinc* NONE
Methy! tert-Butyl Ether NONE
DUPIZO3T

BTEX and Total Volatile Hydrocarbons

Analysis
Method

8020
8020
8020
8020

8020
8020

8020
8020

Sample

MRL Result
04 ND
¢4 1.1
0.5 ND
09 1.0
12 14
20 30
20 50
3 ND

Pona 11

Duplicate
Sample
Result

ND
1.1
ND
1.1

13
51

51

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

Relative
Percent
Average Difference

1.1 <l
( 1—.'1 ;
14 7
51 2
51 2

59803450
12/8/98
12/8/98
NA
12/9/98

mg/in3
NA

Result
Notes



Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source;

Analyte

Benzene

Toluene

Ethylbenzene

Kylenes, Total
QGasoline

Methyl tert-Butyl Ether

1Cvi0321%6

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company
20805-129.005/TO#22312. 00/RAT8/2169 OAKLAND

Initial Calibration Verification (ICV) Summary
BTEX and Total Volatile Hydrocarbons

icv
ICvi
Prep Analysis True
Method Method Value Result

NONE 8020 25 27
NONE 8020 25 27
NONE 8020 25 27
NONE 8020 75 81
NONE 8015M 250 210
NONE 8020 25 26

a1

Service Request:
Date Analyzed:

Units:
Basis:

Percent
Recovery

108
108
108
108

104

59803450
12/9/98

mg/m3
NA

Result
Notes



Client:
Project:
L.CS Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte

Gasoline

LCS020597p

Lab Control Sample
$981209-LCS

Method

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
20805-129.005/TO#22312 . 00/RATR/2169 OAKLAND

QA/QC Report
Service Request:
Date Collected:
Date Received:
Date Extracted:
Date Analyzed:
Laboratory Control Sample Summary
BTEX and TPH as Gasoline
Units:
Basis:
CAS
Percent
Recovery
Prep Analysis True : Percent  Acceptauce
Method Value Result Recovery Limits
NONE 8015M 210 180 86 60-140

NA
NA
NA
12/9/98

mg/m3
NA

Result
Notes



Client:
Project:
LCS Matrix:

Sample Name:
Lab Cede:
Test Notes:

Analyte

Gasoline

LC8AM0597p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company ~ Service Request:
20805-129.005/TO#22312.00/RAT8/2169 OAKLAND Date Collected:
Air Date Received:
Date Extracted:
Date Analyzed:
Laboratory Control Sample Summary
BTEX and TPH as Gasoline
Lab Conirol Sample Units:
5981209-L.CS Basis:
CAS
Percent
Recovery
Prep Analysis True Percent Acceptance
Method Method Value Result Recovery Limits
NONE 8015M 49 44 90 60-140

Paagn 14

NA
NA
NA
12/9/98

ppmVY
NA

Result
Notes



ARCO Products Company {

Divislon ot AtlanticRichfisldCompany

>5QQO3L}§O Task Order No. :22(2;{3 . OO

Chain of Custody

ARCOQ Facility no. -Z , éq

S
(F';yciﬁtv) Oclk=icoin cl

Project manager

(Consutent] (ol Vander veen

Laboratory name

AS

ARCO engi Telophone no. Teleph N Fax no.
sramest « (/'. 60 P P te_ (:HCO) " Ceonsum Consultanty Contract number
= . Add
Consultant name LM(D A Cor:selftstang_ y E\ {9421 JQ_;MGLH/‘}UAL_
Matrix Preservation b&g a “é% %j Method of shipment
> P Q}’P QD g CS> = D
. 2 p o R d
: £ E e HIE s s 2 BRn | | Teew
2 $ £ | sob | Water | Otner | ke | Ack § %;; < %2 I %}:‘3_ sl 3 g 2 = E{g £58
§ 18| 5 | 5 |BE|Bs|Es|eglEs|z|s | |BU|EEpEEe N
12, pecial detection
1O e Aid o | LX
- /
= (3 ]y i/l 7‘5’/35’F EA) W PPM(/
Special QA/QC
Remarks —
20%05
124
o
00 D

(CAT &

Lab number

Turnaround tme

Priority Rush
1 Business Day O
Condition of sample: Temper%e receim
s Rush
Retir%:m i/\/z Date Time | ReceivegRy tﬂ_,(gﬁﬁ 2 Business Days O
l (z/e/5% 56@9”‘\‘5&@%’- CBuws= (e 108 S ottes
Refinquished b Date Time | Receled b Q
afinquished by i ed by 'D'Oll : l L’l’}/}qg 5 Business Days g
Relinquished by Date Time | Received by laboratory Date Time Standard

10 Business Days

Distribulion Whire copy — Laboratory Canary copy — ARCO Enwironmental Engineering; Pink copy — Consultant

APC-3207 17-01)






