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ENVIRONMENTAL SOLUTIONS

November 3, 1998
Project 20805-123.005

Mr. Paul Supple

ARCQO Products Company
P.O. Box 6549

Moraga, California 94570

Re: Quarterly Groundwater Monitoring Report, Second Quarter 1998, for ARCO Service
Station No. 2035, located at 1001 San Pablo Avenue, San Pablo, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached
report which presents the results of the second quarter 1998 groundwater monitoring program at
ARCO Products Company (ARCO) Service Station No. 2035, located at 1001 San Pablo
Avenue, San Pablo, California. The monitoring program complies with the Alameda County
Health Care Services Agency 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 .
il @7/’

Glen VanderVeen Valli Voruganti, P.E.

Project Manager Project Engineer

Attachment: Quarterly Groundwater Monitoring Report, Second Quarter 1998

cC: Bamey Chan, ACHCSA

B ot v v et A
- ew Way Walnut Creek, California 94596

(510) 577-9020  (510) 977-9030 Fax
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November 3, 1998

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

Station No.: 2035 Address:
Pinnacle Project No.:
ARCO Environmental Engineer/Phone No.:

Pinnacle Project Manager/Phone No.:

Primary Agency/Regulatory ID No.:

1001 San Pable Avenue, San Pablo, California

20805-123.005

Paul Supple /{(510) 299-8891

Glen VanderVeen /(925) 977-9020

ACHCSA /Barney Chan

WORK PERFORMED THIS QUARTER (SECOND - 1998):

1. Prepared and submitted quarterly groundwater monitoring report for first quarter 1998,

2. Performed quarterly groundwater monitoring and sampling for second quarter 1998.

3. Continued bubbling air into well RW-1 to introduce dissolved oxygen into the groundwater, thereby
enhancing biodegradation of petroleum hydrocarbon in groundwater in the vicinity of the well.

WORK PROPOSED FOR NEXT QUARTER (THIRD - 1998):

t. Prepare and submit quarterly groundwater monitoring report for second quarter 1998.
2. Perform quarterly groundwater monitoring and sampling for third quarter 1998.
3. Restart SVE system and continue operation if hydrocarbon concentrations in extracted vapor warrant

and water levels drop.

4. Continue bubbling air into weli RW-1,

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 Soil 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):

WOSAARCOROINOTRLY\2035Q298 DOCwh:1

Quarterly Groundwater Monitoring and Operation and
Maintenance of Remediation Systems

SVE and Enhanced Bicremediation

Annual (First Quarter): MW-5
Quarterly: MW-1 through MW-4, MW-6, RW-1

Quarterly (groundwater), Monthly (SVE)

OYes B No

27.9 gallons, Welis AS-1, AS-2, RW-1, YW-1, VW-2, and VW-7

None

605 cubic yards of TPH impacted soil

None

None

Bubbling air in RW-1

10 feet

0.02 fi/ft toward west

Pinnacle
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SVE QUARTERLY OPERATION AND PERFORMANCE:

Equipment Inventory:

Operating Mode:

BAACMD Permit #:

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

Totat HC Recovered This Period:
Total HC Recovered to Date:

Utility Usage

Electric (KWH):

Gas (Therms):

Operating Hours This Period {SVE):
Operating Hours to Date (SVE):
Percent Operational (SVE):
Operating Hours This Period (GWE):
Percent Operational (GWE}:

Unit Maintenance:

Number of Auto Shut Downs:
Destruction Efficiency Permit
Requirement:

Percent TPH Conversion:

Average Stack Temperature:
Average SVE Source Flow:
Average SVE Process Flow:
Average Source Vacuum:

DISCUSSION:

The SVE system has been shut down since August 12, 1996, because of relatively low gasoline
concentrations in the influent vapor stream and high water. The SVE system was not in operation during
the second quarter, and may be restarted in the third quarter of 1998 if hydrocarbons concentrations and
groundwater levels wamrant. Pinnacle is currently bubbling air at low flow rates of 2 cfm in weil RW-1 to
introduce dissolved oxygen into groundwater to promote biodegradation of hydrocarbons in the vicinity of

Therm Tech Model VAC-10 Thermal/Catalytic Oxidizer

Catalytic Oxidation

10931

NA (Not Applicable)

NA

NA

0 pounds

3016.5 pounds

810 KWH

0 Therm

0 hours

7211.1 hours

0%

0.0 hours

0.0%

Routine monthly maintenance

0

90%

NA

“NA

NA

NA

NA

RW-1.
ATTACHMENTS:
» Table 1- Historical Groundwater Elevation and Analytical Data,
Petroteum Hydrocarbons and Their Constituents
* Figure1-  Groundwater Analytical Summary Map
» Figure 2 -  Groundwater Elevation Contour Map
+ Appendix A - Sampling and Analysis Procedures
+ Appendix B - Certified Analytical Reports and Chain-of-Custody Documentation
*» Appendix C - Field Data Sheets

WOSAARCOROINQTRLY\2035Q298. DOC\uh:1

Appendix D - SVE System Monitoring Data Log Sheets
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station No. 2035
1001 San Pabio Avenue, Albany, California
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f-MSL feer  fi-MSL fet  MWN L sl ugl ng/L ug/lL pglL Mg/l ug/l g/t ugl ngl ngl
e
MW-l 032495 141 621 350 ND NW 0037  03-249% 8800 3600 <50 62 % -- - - . .- - --
MW-1 05-24.95 4141 9.37 32.04 ND WNW 0013 05-2495 4800 2000 <20 52 <20 - -- - - . -- --
Mw.1 08-22-55 41,41 10.20 3L ND W 0012 08-22-9% 780 310 <25 12 <25 4 - -- .- v -- .-
MWl 110998 a4l 1225 2906 ND  WSW 001 1010995 58 14 03 05 D5 -- .- - .- . . .
Mw-1 02-27-96 41.41 %.08 32.33 ND W 0009  02.27-96 2700 930 12 18 32z 51 -- -- .- .- - .-
MWl 042296 a4 s BNW ND  WSW 0014 042296 7700 1000 <10 7 <10 <60 .- .- - - .- --
MW-1 081596 4141 1037 314 ND SW 001l 08-15-96 300 2 <D 0.9 <05 2 . .- - -- - .-
MW-1  [2-10-96 a4 87 n6 NP OWSW 0023 12109 270 6 07 <05 1 25 -- .- .- . - .-
MWl 032797 4141 980 3161 ND  WSW 0026 032797 1500 610 <5 15 7 56 . - . -- - .-
MW-1  05-2297 4141 965 3176 KD WSW 0024 05-22.57 110 55 @5 DS 07 10 - - . . .- .-
MW-1 050497 24 @z 319 ND W 0019 090497 180 0 D5 12 05 26 -- .- - -- .- .-
MW-1 110397 441 1068 07 ND SW 0038 110097 83 B <05 D5 <05 13 - - - -- .- .
MWl 022008 4141 6% 344 ND W 001 02.20-98 1300 540 4 77 n 46 -- .- . - -- --
MW-1 05-18-98 4141 928 213 ND w 0023  05-i8-58 4500 1300 20 57 20 L ] -- .- - .. -- --
MW.2 032405 4038 6% B4 ND  NW 0037  03-24.95 S0 A5 A5 D5 DS .- -- . - -- .- -
MW2 052495 4038 002 3036 ND  WNW 0013 052495  Notsampled: well sampled semi-annually, during the first and third
MW-2 082295 4038 1087 2951 ND SW 0012 082295 S0 W5 <05 DS <08 < -- - . - .- --
MW2 110995 403 1302 7726 ND  WSW 001 110995 Not sampled: well sampled seni-annually, during the first and third quarters
MWw-2 02-27-96 40,38 10.25 30.13 ND Sw 0009 02-27-96 <50 0.5 <0.5 <0.5 0.5 fx) -- .- .. -- -- --
MW2 082206 4038 998 3040  ND  WSW 0014 042296 Not sampled: well sampled semi-anoually, during the first and third quarters
MW.2 081506 4038 110 2928 ND SW 0011 081596 S0 DS D5 D5 DS 4 .- .- - -- - .-
MW-2  12.1096 4038 1000 3038 ND  WSW 0023 12109 Not sampled: well sampled semi-annually, during the first and third quarters
MW-2 032797 4038 1038 3000 ND  WSW 0026 03-27-07 <0 D5 <05 D5 <5 12 - .- .- - -- --
MW.2 052297 4038 1065 2973 ND  WSW 002 052297 Notssmpled: well sampled semi-anmuaily, during the first and third quarters
MW= 09-04-97 4038 1087 2931 ND W 0019 090497 S0 DS D5 D5 <05 19 -
MW-2 11-03-97 40.38 11.25 29.1% ND W 0038 11-03-97 <50 0.5 0.5 <05 <0.5 18 -- -- - -- .- --
MW-2 02-20-98 40.38 T1.69 32.69 ND w 0031 02-20-98 <50 0.5 0.5 3 <05 12 -- .- .. . -- --
MW-2 051898 4038 9B8 3050 ND W 005 051598 <0 DS D5 D5 <05 10 . .- -. - .- -

WOSARCOZOINQTRLY\2035Q298 XL.Swh:1
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Historical Groundwater Elevation and Analytical Data

Table 1

Petroleum Hydrocarbons and Their Constituents

1995 - Present*

ARCO Service Station No. 2035
1001 San Pablo Avenue, Albany, California
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ft-MSL feet  R-MSL feet  MWN fuht pell gl nglL pel gl uglL g/l ag/ll g/l pail pg/L. pgil

MW-3  03-24-95 41.44 119 M5 ND NW 003 03-24-95 51 08 0.5 24 0.5 -- -- -- - -- <500 .
MW-3  05-24-95 41,44 953 3191 ND WNW  00l3 052495 <50 0.3 <0.5 <0.5 «0.5 .- - . .- . <500 .
MW-3 08-22-95 41.44 1119 .25 ND Sw 0012 08-22-95 <50 <05 .5 0.5 0.5 9 - -- - -- <500 ..
MW.3 110995 4144 12T 2867 ND  WSW 001 110995 <0 <03 <05 <0.5 <D.5 . -- - -- -- 600 --
Mw.3 02-27-96 41,44 941 32.03 ND 5w 0.009 02-27-9% 120 36 .5 22 ki 9% - . .- -- 0.5 --
MW-3  04-22-96 41.44 963  318% ND  WSW 0014 042296 <30 <5 <0.5 0.5 0.5 % -- -- . - . .
MW-3  08-1596 4144 1Lz 03 ND SW 0011 08-159 <50 <0.5 4.5 0.5 <0.5 54 -- -- -- - - .-
MW-3 12.10:96 4444 1034 3110 ND  WSW 0023 12-10:96 7 <0.5 0.3 <0.5 0.5 130 -- -- -- -- -- --
MW-3  03-27-97 4144 1028 3116 ND  WSW 0026 03-27-97 <100 <l <l <l <1 170 - .- -- - - -
MW-3 05-22-97 41.44 10.40 k1K) ND wiw 0.024 0522497 <106} <1 <l <} <1 95 -- - .- .- - --
MW.-3 09-04-97 41.44 10.75 30.69 ND w 0.019 090497 <50 0.5 .5 .5 <0.5 L -- . .. - - .-
MWw-3 11-03-97 d41.44 1144 30.00 ND 5w 0.038 110397 <200 <2 < < <2 130 .. - -- .. . --
MWl 022098 4144 148 3196 ND W 003 02-20-98 <00 < s < 8 140 .- . .- -- <03 --
MW-3  05-18-98 41.44 987 3157 ND W03 0%-18-98 <100 <l <l <1 <l 150 .. - - -- <05 --
MW 032495 40.33 592 3441 ND NW 0037 032495 <S¢ DS D5 <05 0.5 -- -- - .- .- .- --
Mw.d 05-24-95 40,33 923 3L10 ND WNW 0013 052495 <50 <0.5 0.5 <15 0.5 -- -- - .- - .- -
MW-4  08-22-95 4033 1061 W72 ND SW 0012 08-22-95 <50 <0.5 0.5 <05 <0.5 .- - .. - . .-
MW 110995 4033 197 1836 ND  WsW 001 11-09-95 <50 <0.5 <0.5 0.5 <0.5 - B9 - - .- . --
MW-4 022796 40.33 B84 3149 ND SW 0009 02-27-96 <50 08 <5 0.5 <05 . - -- - - -
MWw-4 042296 40.33 92.15 31.18 ND WEW 0014 042296  Not sampled: well ssmipled annually, during the first quarter
MW-4  08-13-96 4033 1035  29.98 ND SW 0011 08-15-06  Notsampled: well sampled annusily, during the first quaner
MW-4 12109 40,33 870 3163 ND  WSW 0023 12-10-96 Not sampied: well sampled annuaily, during the first quarter
MW4 032797 40.33 975 3058 ND  WSW 0026 032797 <5000 <50 <50 <50 <30 4200 .- - .- -- - -
MW-4 052297 4033 991 3042 ND  WSW 0024 052257 Notsamplsd: well sampied annvally, during the first quarter
MW-4 090497 40,33 1025 3008 ND W 0019 090497 Notsampled: well sampled annwally, during the first quarier
MW 11-03-97 40.33 10.79 29.54 ND 5w 0038 110397 <50 0.5 <0.5 <0.5 0.5 <3 - -- - .- .- .-
MW-4 022098 40.33 678 3355 ND W 0031 02:20-98 <2000 <20 <20 <20 <0 3300 - -- .- . - --
MW-4 051898 40.33 9.26 307 ND W 0023 051898 <50 <05 0.5 0.5 .3 <3 . . - - - .

WOSAMRCOOIS\QTRLY\2035Q298 XLS\wh:1
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station No. 2035
1001 San Pablo Avenue, Albany, California
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fi-MSL feet  ft-MSL feet  MWN ftft gl Wl /L ug/l ug/l ugL pglL ng/l ug/l r pe/L 17,9
MW-5 03-24-95 41.34 &23 35.6i ND NW 0.037 032495 <30 <05 0.5 <0.5 <0.5 .- -- -- -- . .- --
MW-5 05-24-95 4).84 9.61 23 ND  WNW 0.013 052495 Not sampled: weil sampled annually, during the first quarter
MW.5 08-22.95 41.34 1112 30.72 ND SW 0012 082295 Notsampled: well sampled annuaily, during the first quarter
MW-5  11-09-95 4184 1292 2032 ND  WSW 001 11-08-95  Not sampled: well sampied annually, during the first quarter
MW-5 02-27-56 41,84 9.52 232 ND 5w 0008 02-27-5%6 <50 0.5 <0.5 <0.5 <0.5 <3 . - - - -- --
MW-5 042296 4184 944 3240 ND  WSW 0014 04229  Not sampled: well sampled annually, during the first quarter
MW-3 08-15-96 41,84 10.83 31.01 ND SwW 0.011  08-15-9%6  Not samphed: well sampled annually, during the firs quarer
MW-5  12-10-96 4134 920 3264 ND  WSW 0023 12-1096  Not sampled: well sampled ily, during the first quarter
MW-5 03-27-%7 41,34 10.10 3174 ND WSW 0026 03-27-97 <50 <0.5 <0.5 <5 <0.5 <3 = -- .- - - --
MW-5 05-22-97 41.84 10.28 31.56 ND WW 0024 05-22-97 Not sampled: well pled Iy, during the first quarter
MW-5 09-04-97 41.84 10.73 311 ND w 0019 090497  No sampled: well sampled annually, during the first quarter
MW-3 11-03-97 41.34 11.23 30.61 WD 5w 0.038 110397  Not sumpled: well sampied anaually, during the first quaner
MW-5 02-20-98 41,84 667 3517 ND w 0031 02-20-58 <50 <0.3 <0.§ 0.5 <05 <3 -- -- -- - . .-
MW-5 05-13-93 41.84 9.61 121 ND w 0023 05-18-98  Not sampled: well sampied annually, during the first quarter -- - .. .- -- --
MW-6 03-24-95 40.13 9.03 3110 ND NW 0037 03-24-95 <50 0.5 <.5 <0.5 <0.5 -- -- -- .- -- -- --
MW-6 05-24-95 40,13 12,45 .68 ND  WNW 0.013 05-24-95 Notsampled: well sampled annually, during the first quarer
MW-6 08-22-95 40.13 13.32 26.81 ND Sw 0012 08-22-95  Not sampled: well sampied sanually, during the first quarter
MW-6 11-09-95 40.13 14.13 26.00 ND WEW 001 110995 Not sunpled: well smmpled ammually, during the first quarter
MW-5 02-27-96 40.13 11.86 2827 ND Sw OB 02-27-96 <50 0.5 0.5 <0.5 <0.5 <3 -- -- -- .- - -
MW-6 04-22-56 40,13 12,35 178 ND  WSW 0014 (422-9% Notsampled: well sampled annually, during the first quacter
MW-6 08-15-56 40,13 1318 2695 ND SW 0011 081556  Not sampled: well sampled anneally, during the first quarter
MW-6 12-10-96 40.13 11.94 28.19 ND WSW 0023 12-10-56  Not sumpled: well sampled annually, during the first quarter
MW-§ 03-27-97 40.13 1110 2703 ND WSW 0026 03-27-97 <50 0.5 <0.5 <15 <0.5 <3 -- -- -- -- - --
MW-6 05-22-97 40.13 13.00 27.13 ND WiW 0024 05-22-97  Not snmpled: well pled Iy, during the first quarer
MW-§ 09-04-97 40,13 13.30 26,83 ND w 0019 09-04-97  Not sampled: well sampled annually, during the first quaner
MW-& 11-03-97 40.13 13.42 26.71 ND Sw DO38 110397 <50 <035 <0.5 <0.5 0.5 19 -- -- - -- -- --
MW-6 02-20-98 40,13 10.57 19.56 ND w 0031 (R-20-98 <100 <l <! <l <l @5 -- - -- - -- .e
MW-6 05-15-98 40.13 11.64 27.49 ND w 0023  05-18-98 <100 <1 <] <l <} 1B0 .- -- -- - -- --
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station No. 2035
1001 San Pablo Avenue, Albany, California
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A-MSL feet  FLMSL fest MWN fuRt wgl gl wgA el el ugl pgl L g gl pgh. pgl
RW-] 03-24-95 40.33 932 21.02% oM NW Q037 03-24-95 15000 360 660 150 1700 - . . - - v -
RW.1 05-24-95 40,33 Q.75 30.60%* 003 WNW 0.0t3  05-24-95  Not sampled: wel conained floaring produci
RW-1 08-12-95 #0.33 10.86 29,48+ 0.02 3w 0.0i2 08-22-95 Not sampled: well contained floaring product
RW-1 11-0%-95 40.33 20.61 19.72 ND WEW 001 11-09-95 1600 79 46 k] 40 -- -- -- .- - - -
RW-1 02-27-%6 40.33 16.56 B ND SW 0.009  §2-27.96 210 44 1.5 25 24 9 -- -- -- - .- .-
RW-i 04-22-9% 40.33 9.65 30.68 ND WEW 004 (¥-22-96 35000 7400 3700 530 3400 <300 .e .. . - . .-
RW-1  08-15-96 4033 1060 2973 ND SW 00l 081596 1800 31 38 15 150 <30 - - .- . .- --
RW-1 {21096 4033 872 3161 ND  WSW 0023 12-10:96 25000 1900 1000 3 20 <1 -- -- .- -- - --
RW-1 032797 4033 103 3000 ND  WSW 0026 032797 7200 1900 59 93 240 480 -- - - - - --
RW-1 052297 4033 1010 3023 ND  WSW 0024 052297 3000 630 8 45 340 <60 -- - . --
RW-1 (90497 4033 1042 2991 ND W 0019 090497 1100 120 35 ¥l 160 <60 . .- - -- - .
RW-1 1140397 4033 %10 3123 ND SW 0038 11-03.97 <200 14 It 3 ) 140 -- - -- . -- --
EW-1 02-20-58 40.3% 749 32,84 ND w 0.031  02-20:98 3800 1000 L] 64 20 950 . .- - -- - .-
RW-} 05-18-98 40.33 8.90 3143 ND W 0023 05-18-98 <200 45 <2 2 4 20 -- - - . ca .-

WOSAARCO\2035\QTRLY\2035Q298 XLS\ubs: 1 Pinnacle
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station No. 2035
1001 San Pablo Avenue, Albany, California
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ft-MSL feet f-MSL feet  MWN fufe pg/l gl e/l ng/L ug/L pe/L /e gL ug'L pg/L wg/l rel

fi-MSL: elevation in feet, relative to mean sca fevel

MWN: ground-water How direction and gradient apply to the entire monitoring well network

Tk fout per food

TPHA; totd petroleum hydrocarbons s gusoline, Califomia DHS LUFT Method

ug/L: micrograms per liter

EPA: Uniled States Environmental Protection Agency

MTBE: Methyl tert-butyl ether

SM: standand method

TRPH: iotal recoverable petroleum hydrocarboms

mg/L: milligrams per liter

TPHD: ol petroleum hydrocachons as diesel, Califomia DHS LUFT Meihod

ND: noue detouted

NR: not reporied; dala oot available

W west

- =2 nol analyzed or not applicable

*: For previgus historical groundwater clevation and analytical daia please refer o Fourth Quarter 1995 Groundwater Monitoring Program Results and Remedintion System Performance Evaluation Report,

ARCQ Service Siation 2035, Albany, California ,(EMCON, March 25, 1996).

**: [corrected clevation (Z)] = Z + (b " 0.73); where Z = measured elevation, h = Doating product thickness, 0,73 = deasity ntlo of oil to water
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EXPLANATION

Groundwater meonitoring well
Recovery well

Vapor extraction well i
Air sparge well

Concentration of total petroleum r
hydrocarbons as gasoline (TPHG),

benzene, and MTBE in groundwater ﬁ
(ug/L); somples collected 5/18/98

Not detected at or above the method
(50 u /L),
3 ug/L)

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

reporting limit for TPHG
benzene (0.5 ug/L), or MIBE

Not sampled
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APPENDIX A
SAMPLING AND ANALYSIS PROCEDURES

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

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

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

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

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

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

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

* Leaking Underground Fuel Tank (LUFT) Field Manual, California State Water

Resources Control Board, revised October 1989

Sample Collection

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

WOSAARCORO35\QTRLY 20350298 DOC\h:t A-1 Piunacte




Equipment Cleaning

Before the sampling event was started, equipment that was used to sample groundwater was
disassembled and cleaned with detergent water and then rinsed with deionized water. During
field sampling, equipment surfaces that were placed in the well or came into contact with
groundwater during field sampling were steam cleaned with deionized water before the next well
was purged or sampled.

Water Level, Floating Hydrocarbon, and Total Well Depth
Measurements

Before purging and sampling occurred, the depth to water, floating hydrocarbon thickness, and
total well depth were measured using an oil/water interface measuring system. The oil/water
interface measuring system consists of a probe that emits a continuous audible tone when
immersed in a nonconductive fluid, such as oil or gasoline, and an intermittent tone when
immersed in a conductive fluid, such as water. The floating hydrocarbon thickness and water
level were measured by lowering the probe into the well. Liquid levels were recorded relative to
the tone emitted at the groundwater surface. The sonic probe was decontaminated by being rinsed
with deionized water or steam cleaned after each use. A bottom-filling, clear Teflon® bailer was
used to verify floating hydrocarbon thickness measurements of less than 0.02 foot. Altematively,
an electric sounder and a bottom-filling Teflon bailer may have been used to record floating
hydrocarbon thickness and depth to water.

The electric sounder is a transistorized instrument that uses a reel-mounted, two-conductor,
coaxial cable that connects the control panel to the sensor. Cable markings are stamped at 1-foot
intervals. The water level was measured by lowering the sensor into the 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.
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Well Purging

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

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

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

The pH, specific conductance, and temperature meter were calibrated each day before field
activitics 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 onto the
transfer vessel at the discharge point, and the vessel was sealed. Pressure was applied to the
vessel with a hand pump and the filtrate directed into the appropriate containers. Each filter was
used once and discarded.
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Sample Preservation and Handling

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

Sample Containers and Preservation

Sample containers vary with each type of analytical parameter. Container types and materials
were selected to be nonreactive with the pasticular 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 ovemight 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
(see Figure A-2) for each sample collected:

* Project number ¢ Calculaled 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 3CCCSSibility and lﬂteg[ity Specific Conduc[anw)

* 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.

Labels

Sample labels contained the following information:

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

Sampling and Analysls 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
CHECK FOR FLOATING PRODUCT
|
YES NO
|
MEASURE AND DOCUMENT CALCULATE PURGE VOLUME BY |
FLOATING PRODUCT THICKNESS, USING THE FOLLO“;‘NG EQUATION:
DO NOT SAMPLE WELL FOR ere Perrix748x3
I1SSOLVED CONSTITUENTS, Where:
pIs P = calculated purge volume (galions)
n=314
r = radius of well casing in feet
h = height of water column in feet
i
EVACUATE WATER FROM WELL EQUAL TO
WELL EVACUATED TO PRACTICAL LIMITS THE Cﬁg&gﬁaﬁgagmgwm
OF DRYNESS BEFORE REMOVING
CALCULATED PURGE YOLUME STABILIZATION INDICATOR PARAMETERS
(PH, CONDUCTIVITY, TEMPERATURE) AT
INTERVALS OF ONE CASING VOLUME.
NO YES
)
FINAL TWO SETS OF GROUNDWATER
STABILLZATION INDICATOR PARAMETER
MEASUREMENTS MEET THE FOLLOWING
CRITERIA: WELL RECHARGES TO A LEVEL
pH == 0.1 pH units SUFFICIENT FOR SAMPLE
COND. =:10% | , COLLECTION WITHIN 24 HOURS
TEMP. =2 1.0 °F OF EVACUATION TO DRYNESS.
1 T
YES NO YES
WELL PURGING CONTINUE PURGING: EVACUATE| | [FIELD TEST FIRST RECORD WELL
CRITERIA MET: ADDITIONAL CASING VOLUME RECHARGE WATER FOR ASDRYFOR |
PROCEED TO OF WATER. MONITORING ~  |INDICATOR PARAMETERS, | |pURposes of '
WELL SAMPLING. | |INDICATOR PARAMETERS FOR THEN PROCEEDTOWELL | |saMpLiNG, |
STABILITY. SAMPLING. '
-

-

P FIGURE
@ EMCON MONITORING WELL PURGING PROTOCOL A-1
.




[ WATER SAMPLE FIELD DATA SHEET

Rev. 898 )
@ PROJECT NO : SAMPLE 10 :
PURGED BY : CLIENT NAME :
OWT  sawriepey: LOCATION :
TYPE: Groundwater Surfaca Water Laachate Other
CASING DIAMETER (inches): 2 3 4 4.5 ] Other
CASING ELEVATION {feetMSL) : VOLUME IN CASING (gal) :
DEPTH OF WELL (feet) CALCULATED PURGE (gal.):
DEPTH OF WATER (feet) : ACTUAL PURGE VOL (gal):
DATE PURGED : END PURGE :
DATE SAMPLED ; SAMPLING TIME :
TIME VOLUME pH EC. TEMPERATURE TURBIDITY TIME
) {240Q HR) (gal.) {units) {(ymhossem@25e) {"F) {visuaNTL) (2400 HR)
QOTHER: ODOR:
COBALTO-100) — {NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1):
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladcer Pump Bailer (Teflon) 2" Bladder Pump Badler (Taflon)
Centrifugsl Pump Baier (PVQ) Bomb Sampler Baller (Stainless Steel)
Submersiblie Pump Bailer (Stainiess Steel) Dipper Submersible Pump
Wed Wizarg™ Dedicated Well Wizarg™ Dadicated
Other: Cther
WELL INTEGRITY; LOCK:
REMARKS:
pH, E.C., Temp. Meter Callation Date: Tume: Mater Serial No.:
E.C. 1000 / ! pH 10 ! pH 4 !
Tamperaturs *F
SIGNATURE: REVIEWED BY: PAGE OF

\ —
F
EMCON

WATER SAMPLE FIELD DATA SHEET

A-2

FIGURE

-




EMCON . SACRAMENTO

@ GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM
PROJECT NAME :
OWT
SCHEDULED DATE :

SPECIAL INSTRUCTIONS / CONSIDERATIONS :

Project
Authorization:
EMCON Project No.: —
OWT Project No.:
Task Code:
Originals Te: ~
¢c:
Welt Lock
Number ()

__ CHECK BOX TO AUTHORIZE DATA ENTRY Site Contact;
Name Phone »
Well Casing Casing Depth to
Numberor  Diameter Length Water ANAYSES REQUESTED
Source (inches) | ({eer) (feet)

Laboratory and Lab QC Istructions:
- J
! f\ | FIGURE )

‘@' EMCON SAMPLING AND ANALYSIS REQUEST FORM A-3
.
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: Columbia
A Analytical

Serviceg~

June 4, 1998 Service Request No.: §9801257

Glen Vanderveen
PINNACLE

144 A Mayhew Wy.
Walnut Creek, CA 94596

RE: 20805-123.004/TO#22312.00/RATS8/2035 ALBANY
Dear Mr. Vanderveen:

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

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytical
Report below confirms that pages 2 through 15, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

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

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

3334 Vicror Courr m Sonta Clara. CA 95054 w  Telechone 7ANRY AATDANN  w Fay FANRY ANT QAGA




COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

AZLA American Assoclation for Laboratory Accreditation

ASTM American Soclety for Testing wid Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Toiuene, Ethyfoenzenes, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service registry Number

CFC Chiorofiuorocarbon

CFU Colony-Forming Unit

coD Chemical Oxygen Demand

DEC Department of Environmental Conservation

DEQ Departrment of Environmertal Quality

DHS Departrment of Health Services

bLCS Duplicate Laboratory Control Sample

DM8 Duplicate Matrix Spike

DOE Departrnent of Ecology

DOH Department of Health

EPA U. §. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GCIMS Gas Chromatography/Mass Spectrometry

Ic lon Chromatography

iIcB Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic etnission spactrometry

icv Initial Calibration Verification sample

J Estimated concentration. The value is less than the MRL, but greater than or equal to
the MDL. If the 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 Methylene Blue Active Substances

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

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl tert-Butyt Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

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

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

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbtdity Units

ppb Parts Per Billion

pPpm Parts Per Million

PQL Practical Quantitation Limit

QAQC 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 Water and Wastewater, 18th Ed., 1992

STLC Solubility Threshold Limit Concentration

sw Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-848,
3rd Ed., 1986 and as amended by Updates |, 1), IA, and IIB.

TCLP Toxicity Characteristic Leaching Procedure

TDS Total Dissolved Solids

TPH Total Petroleum Hydrocarbons

tr Trace level. The concentration of an analyte that is less than the PQL but greater than or aqual
to the MDL. If the value is equal to the PQL, the result is actually <PQL before rounding.

TRPH Total Recoverable Petroleum Hydrocarbons

TSS Total Suspended Solids

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Analyte(s) ACRONLST.DOC 7/14/95
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CHent:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl rert -Butyl Ether

1STA20597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
20805-123.004/TOH223{2.00/RAT8/2035 ALBANY

Water

MW-4(11%
$9801257-001

Prep
Method

EPA 5030
EPA 5030
EFA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
3020

MRL

50
0.5
0.5
0.5
0.5

Page 3

Dilution

Factor Extracted Analyzed Result

— b e

Date

$532%¢%

Service Request: 59201257
Date Collected: 5/139%8
Date Recelved: 5/20/98

Date

5/22/98
5/22/98
5722/98
S22/98
5/22/98
5722198

Units:
Basis:

ND
ND
ND
ND
ND
ND

vg/L (ppb)

Result
Notes




) COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Clieat: ARCO Products Company Service Requesi: 39801257
Project: 20805-123.004/TO#22312 00/RATS/2035 ALBANY Date Collected: 5/18/98
Sample Matrix: Water Date Received: 5/20/98
BTEX, MTBE and TPH as Gasoline

Sample Name: MW-1(157 Units: ug/L (ppb)
Lab Code: 89801257-002 Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 20 NA 5/22/9% 4500
Benzene EPA 5030 3020 0.5 20 NA 5/22/98 1300
Toluene EPA 5030 2020 0.5 20 NA 5/22/98 20
Ethylbenzene EPA 5030 8020 0.5 20 HA 5/22/98 57
Xylenes, Total EPA 5030 3020 0.5 20 NA 5122198 20
Methyl fert -Butyl Ether EFA 5030 8020 3 20 NA 52208 <60 C1
C1 The MRI. was elevated due to high analyte concentration requiring sample dilution.
15220%0597p
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Xylenes, Total

Methy! zer-Butyl Ether

1522020397p

COLUMBIA ANALYTICAL SERVICES, INC,

ARCO Products Company
20805-123.004/TO#22312.00/RATE/2035 ALBANY

Water

MW-2(15)
$9801257-003

Prep
Method

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

Analytical Report

BTEX, MTBE and TPH as Gasoline

Analysia
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
0.5
0.5
0.5

Page 5

Dilution

Date

Service Request: 89801257
Date Collected: 5/18/9%
Date Recelved: 5/20/98

Units: ug/L (ppb)
Basis: NA

Date Result

Factor Extracted Analyzed Result Notes

L I R T T

$553FF

5/22/98 ND
5/22/98 ND
5722198 ND
5/22/98 ND
5/22/98 ND
5/22/98 10




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl Zert-Butyl Ether

(8}

15221020897

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Products Company
20805-123 004/TO#22312 00/RATS/2035 ALBANY
Water
BTEX, MTEE and TPH as Gasoline
MW-6(14")
89801257-004
Prep Analysis Dilution
Method Method MRL
EPA 5030 CA/LUFT 50 2
EFPA 5030 2020 0.5 2
EPA 5030 2020 05 2
EPA 5030 8020 0.5 2
EPA 5030 8020 05 2
EPA 5030 2020 3 2

Date

$5%5%%¢%

Service Request:
Date Collected:
Date Received:

Date

5/23/98
5/23/98
5/23M8
5/23/98
5/23/98
5/23/98

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

Page 6

Units:
Basis:

Factor Extracted Analyzed Result

<100
<1
<1
<]
<l
180

$9801257
5/18/98
$/20/98

ug/L (ppb)

NA

Result
Notes

Ct
Cl
Cl
Cl
Cl




COLUMBIA ANALYTICAL SERVICES, INC,
Client; ARCO Products Company Service Request: $9801257
Project: 20805-123.004/TO#22312.00/RATR/2035 ALBANY Date Collected: 5/13/98
Sample Matrix: Water Date Recelved: 5720198
BTEX, MTEE and TPH as Gasoline

Sample Name: MW-3(20% Units: ug/L (ppb)
Lab Code: 89801257005 ' Basis: NA
Test Notes:

Prep Analysls Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 30 2 NA 5/23/98 <100 <1
Beazene EPA 5030 8020 0.5 2 NA 5/23/98 <] Cl
Toluene EPA 5030 8020 0.5 2 NA 5/23/98 <] Cl
Ethylbenzene EPA 5030 8020 0.5 2 NA 5/23/98 <1 C1
Xylenes, Total EPA 5030 8020 0.5 2 NA 5/23/98 <1 C1
Methyl tert-Butyi Ether EPA 5030 8020 3 2 NA 32398 150
Cl The MRL was elevated due to high analyte concentration requiring sample ditution.
1522:02059Tp
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: $9801257
Project: 20805-123.004/TO#22312.00/RATS8/2035 ALBANY Date Collected: 5/1898
Sample Matrix: Water Date Recelved: 5/20/98

BTEX, MTBE and TPH as Gasoline

Sample Name: RW-1(15 Units: vg/L (ppb)
Lab Code: 59801257-006 Basis: NA
Test Notes:

Prep Analysis Dilution Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CAALUFT 50 4 NA 5/23/98 <200 c
Benzene EPA 5030 8020 0.s 4 NA 5/23/98 45
Toluene EPA 5030 8020 0.5 4 NA 5/23/0% <2 cl
Ethylbenzene EPA 5030 8020 0.5 4 NA 5/23/98 2
Xylenes, Total EPA 5030 8020 0.5 4 NA 5/23/9% 4
Methyt fert -Butyl Ether EPA 5030 8020 3 4 NA 53/98 220
Cl The MRL was clevated due to high analyte concentration requiring sample dilution.
15224203879
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' COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59801257
Project: 20805-123.004/TO#22312.00/RATR/2035 ALBANY Date Collected: NA
Sample Matrix: Water : Date Recelved: NA
BTEX, MTBE and TPH as Gasoline

Sample Name: Method Blank Units: ug/L (ppb)
Lab Code: $980522-WBI ' Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 5/22/98 ND
Benzene EPA 5030 8020 0.5 1 NA 572298 ND
Toluene EPA 5030 8020 0.5 1 NA 5/22/98 ND
Ethylbenzene EPA 5030 8020 0.5 1 NA 5/22/98 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 5/22/98 ND
Methyl 7ert-Butyl Ether EPA 5030 8020 3 i NA 5/22/98 ND
1522020599
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Client:
Project:
Sample Matrix:

Prep Method.

Analysis Method:

Test Notes:

Sample Name

MW-3(20)
Method Blank

LANI20507p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
WA¥K 22312.00/Albany/2035 Date Collected:
Water Date Recelved:

Total Recoverable Petroleum Hydrocarbons (TRPH)

METHOD Units:
418.1 Basis:
Dilution  Date Date
Lab Code MRL Factor Extracted Analyzed Result
1.9801634-001 0.5 1 52698 5/26/98 ND
L980526-MB 0.5 1 5/26/98 5/26/98 ND

Page 10

L9801634
5/18/98
5726/98

mg/L (ppm)
NA

Notes
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report

Client: ARCO Products Company Service Request: 89801257
Project: 20805-123.004/TO#22312.00/RATR2035 ALBANY Date Collected: NA
Sample Matrix:  Water Date Received: NA

Date Extracted: NA

Date Analyzed: NA

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoling
Prep Method: EPA 5030 Units: PERCENT
Analysis Method: 8020 CA/LUFT Basis: NA
Test Percent Recovery
Sample Name Lab Code Notes 4-Bromofluorobenzene a,a,8-Trifluorotoluene
MW-4(11) 89801257001 87 m
MW-1(15Y $9801257-002 102 101
MW-2(15") S9801257-003 98 107
MW-5(14" 859801257004 101 106
MW.-3(207) 59801257-005 103 110
RW-1(157 59801257006 103 91
MW4(11) §9801257-001M3 92 104
MW-A(119 $9801257-001DMS 97 103
Method Blank 5980522-WBl1 103 9%
CAS Acceptance Limits: 69-116 69-116

SUR2/02039%p
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' COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 39801257
Project: 20805-123.004/TO¥22312.00/RATS/2035 ALBANY Date Collected: NA
Sample Matrix Water Date Received: NA

Date Extracted: NA
Date Analyzed: 5/23/98

Matrix Spike/Duplicate Matrix Spike Summary

TPH as Gasoline
Sample Name: MW-4(117 Units: ug/L (ppb)
Lab Code: SO801257-001MS, 59801257-001DMS Basis: NA
Test Notes;
Percent Recovery
CAS Relative

Prep Analysis Spike Level Sample Spike Result Acceptance  Percent  Result
Analyte Method Method MRL MS DMS Resut MS DMS MS DMS  Limits Difference Notes
Gasoline EPA 5030 CA/LUFT 50 250 250 ND 280 280 112 112 75-135 <1
DMS/20597p
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Clent: ARCO Products Company Service Request: 89801257
Project: 20805-123.004/TO#22312.00/RATE/2035 ALBANY Date Analyzed: 5/22/98
Tnitial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline
Sample Name: cvy Units: ug/L (ppb)
Lab Code: Icvi Basis: NA
Test Notes:
ICV Source: CAS
Percent Recovery

Prep Analysis True Acceptance Percent Result
Analyte Method Method Value Result Limits Recovery Notes
TPH as Gasoline . EPA 5030 CAMTUFT 250 270 90-110 108
Benzene EPA 5030 £020 25 24 85-115 96
Toluene EPA 5030 8020 25 24 85-115 96
Ethylbenzene EPA 5030 8020 25 24 85-115 26
Kylenes, Total EPA 5030 8020 75 T %3-115 95

Methyl fert -Butyl Ether EPA 5030 8020 25 25 85-115 100



COLUMBIA ANALYTICAL SERVICES, INC.

QAQC Report

Client: ARCO Products Compazy Service Request: 89801257
Project: 20805-123.004/TO#22311.00/RATE/2035 ALBANY Date Analyzed: 52298
Initial Calibration Verification (JCV) Summary
BTEX, MTBE and TPH as Gasoline

Sample Name: cv Units: ug/L {(ppb)
Lab Code: ICV1 Basis: NA
Test Notes:
ICV Source: CAS
Percent Recovery

Prep Analysis True Acceptance Percent Result
Analyte Method Method Value Result Limits Recovery Notes
TPH as Gasoline EPA 5030 CA/LUFT 250 270 90-110 108
Benzene EPA 3030 8020 23 24 85-115 96
Toluene EPA 503¢ £020 25 24 85-115 96
Ethylhenzene EPA 5030 8020 25 24 85-115 9%
Xylenes, Total EPA 5030 8020 75 Ki! 85-115 95
Methyl rert Butyl Ether EPA 5030° 2020 2% 25 85-115 100

ICYN03719%6
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 19801634
Project: WAH 22312.00/Albany/2035 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Extracted: 5/26/98
Date Analyzed: 5/26/98

Laboratory Control Sampie/Duplicate Laboratory Control Sample Summary
Total Recoverable Petroleum Hydrocarbons (TRPH)

Sample Name: Duglicate Lab Control Sample Units: mg/L {ppm)
Lab Code: L980526-LCS, L980526-DLCS Basis: NA
Test Notes: 0G1

Percent Recovery
CAS Relative
Prep Analysis True Value Result Acceptance  Percent Result

Analyte Method Method LCS DLCS LCS DLCS LCS DLCS Limits Difference  Notes
TRPH METHOD 418.1 198 198 . 193 200 97 101 75-125 4
0G1 Sample quantity was insufficient to perform matrix spike and matrix spike duplicate. Three

separate, Teplicate one liter samples are required to analyze sample and spikes.

DLCSO05Tp
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L EMCON - Groundwater Sampling and Analysis Request Form

PROJECT NAME: ARCO STATION 2035
1001 San Pablo Avenue, Albany

DATE REQUESTED: 18-May-98

Sampling Project #: 21775-217.003
Reporting Project #; 20805-123.004

Project Manager: . Glen Vanderveen

| Groundwater Monitoring Instructions }

1 Treatment System Instructions |

Quarterly Monitoring - Second Month of the Quarter
Perform a waler level survey prior to sampling (see ARCO SCP)
Well survey points are top of well casings.

Purge three (3) casing volumes.

You will have to bring a trailer for purge water transport.

Well MW-3 may contain floating preduct.

Sample all wells regardless of product per delwm Yemrr's request.
Please use the reporting project number (#20805-123.004) on the
chairt-of-custody forms, sample containers, and analytical results,
Sample ID's on the C-O-C and the sample bottles must include
the depth at which the sample was collected [i.e. MW-1 (30)].

Treatment system must be off for
one week prior to sampling. On going
going SVE, sparging and air bubbling
are being performed.

Bubbier may be on during sampling
please be careful not to damage any
ol the hoses. RW-1 may contain FP
please sample this well from the
sample port.

Lisle Rath Pager# (888) 606-0933

Site Contact: Saaid

Site Phone: (510) 525-1326

Well Locks: ARCO Key

Well ID Casing Casing Top Of ‘
or Source Diameter  Length Screen | Analyses Requested —|
{inches) {feet) (feet)
MW-5 4.0 251 8.5 < Do not sample this well
MW-4 4.0 25.8 8.5
MW-1 4.0 30.1 15.0 — Water Levels
Dissolved Oxygen
MW-2 4.0 29.1 200 - TPH-Gasoline
BTEX
MW-6 2.0 24.8 8.0 MTBE by EPA 8020
{Fill 2- 40m| HCL VOAs)
MW-3 4.0 33.5 125 ~
RW-1 6.0 25.4 1.0 -
Above wells in indicated order
Add:
MwW-3 TRPH (EFA 418.1)
(Fill 2- 1liter HCL Glass)
Above wells in indicated order

Laboratory instructions:

Lowest detection limits possible,
Normal QA/QC.

Please use the EMCON reporting project number (#2805-123.004) on the CAR.

ND = None Detected IP = Intermitent Product

Page 1 of 1




DEPTH TO WATER/FLOATING PRODUCT SURVEY

FIELD REPORT

—_——

PROJECT #: 21775-217.003

STATION ADDRESS : 101 San Pablo Avenue, Albany

DATE : 5/18/98

ARCO STATION # : 2035 FIELD TECHNICIAN ;: Chris Chaco DAY : Monday
Well Type well Type FIRST SECOND DEPTH TO | FLOATING WELL
pTw | WELL Box | Ofwell| Box Lock | Otweli] DEPTH TO | DEPTHTO | FLOATING | PRODUCT TOTAL
Order 1D Seal Box Secura | Number{ Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
{feet) (teet) {feet) (feet) (feet)
1| mw-s |[ow |76 Y larcoluwe| G ¢ | Q¢ | Ao MDD 1243
p + oy )
2 | Mw-a | ol |74 7 _|arco| Lwe 8.2¢ G2¢ 1 prqy2 | o 12857/
3 | MW-1 | o4 |t MO |apcol Lwe C2y | Gz fuo . 29 7 [ dory ot zzcose
a | mw2 [0/ | 0] Y aheoliwe| S5 | F55 | # (7 | D a4
5 | MW-6 | 2|11 }/ ARCO| LWC | /2. (<f | /2.6 | ANLD ND 2473 g
6 | mw3 |6l 21| larcolwe| £57 | P37 | A0 | MO | 33 o
7 | RW-1 /( Va1l v J None | LWC Y50 .90 % N2 298y 1°
{ |

SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of |




4 WATER SAMPLE FIELD DATA SHEET SR

@ proJECTNG 21 T75-211. 003 SAMPLEID  /MtJ-/ ﬂj"‘)

pURGEDBY (o Chipes CLIEENTNAME Afco ¥ Z03S
OWT  sameLeDBY LOCATION A/ bpwy
7

TYPE  Groundwater Surface Water Leachate Other

CASING DIAMETER (nches). 2 3 4§ 45 6 Other

CASING ELEVATION {feet/MSL) M VOLUME IN CASING (gal) - __ 7 S.3Y
DEPTH OF WELL (feety & 2% CALCULATED PURGE (gal) ___¥0.90Z

ACTUAL PURGE VOL. (gal.} -

DEPTH OF WATER (feety . 75,7/

enopurce: /0150
SAMPLINGTME __ /[ O %

pH E.C. TEMPERATURE COLOR TURBIDITY

DATE PURGED . $ /& -9&
DATE SAMPLED .

TIME VOLUME

(2400 HR) {gal } {units) {umhosiem@25°¢) °F) {wrsual} (wisuah

10540 ’3.0 L6S 7443 65 gc/éo é{;z
(0.5 26.& LY (9 6% f Ll L
16:56 _4o.O L17. _76%5.3 €12 g2

—— —

OTHER: 29 = 2.4 2 ODOR: Afda g,
(COBALT 0-100) (NTU 0-200)

FIELD QC SAMPLES £t ECTED-AT THIS WELL (i.e. FB-1, XDUP-1}: AR

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump v" Bailer {Tefion)

2" Bladder Pump S Batler {Teflon) -
ZCenmfuga! Pump - Bailer (PVC) - Bomb Sampler Bailer (Stainless Steel)
Submersibie Pump Baiier (Staintess Steel) S Dipper . Submersible Pump
Well Wizard™ S Dedicated ____Well Wizard™ - Dedicated
Other:

Other:

Lock AD o &

WELLINTEGRITY: / w0l
REMARKS:

pH, £.C.. Temp Meter Calibraton:Date 5=/ 2"? r Time: Zd? J Meter Senal No-: 27 2
eC. 1000/€0 71 /b8 € MHI NS AT 260 on10 $20 /OO e 2T 31 Ao O

Temperaiure *F /
4/ REVIEWED BY: ﬁ PAGE / QF Q
" " ,

SIGNATURE:

e ——
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WATER SAMPLE FIELD DATA SHEET Rev 1107 \
Me-2 (57

@ proJECTNG 21775~ 217 CO3 SAMPLE ID
CLIENT NAME Afco  # Zu3S$

purce0BY (. Chipges
OWT  sawpLeDBY LOCATION A/ brtusy
7
TYPE  Groundwater 3~ Surface Waler Leachale Otner
CASING DIAMETER (inches). 2 3 4~ 45 & Other

VOLUME IN CASING (gal) ¥, /2.3¢™

CASING ELEVATION {feet/MSL) —
DEPTH OF WELL (feet)  2F < CALCULATED PURGE (gal) __S7 OG
DEPTH OF WATER (feet) 959 ACTUAL PURGE VOL. (gal) __ 32.5

END PURGE 73
SAMPLING TIME . /"4 Z

DATE PURGED . § —/F —3&

DATE SAMPLED - N
TIME VOLUME pH EC TEMPERATURE COLOR TURBIDITY
{2400 HR) gal) {units) {pmhos/icm@25°c) {*F) (wsual} {visual)
//-rgé; /23 275 737 7 70£_ 7\/: /ﬂr-J /:J‘r‘:'/
132 25y 7O 734. o __ 6§ © g 4
Jise. _g7s. 2 5oy b4 - -
oTHEr: L2 0 = /.70 " ODOR: L4/l T —
{COBALT 0-100) (NTU 0-200)

FIELD QC SAMPLES TN ECTED AT THISWELL (e FB-1. XDUP-1) !

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump V" Bater (Tefion)

2" Bladder Pump Baiter (Tefion)
v Centrfugal Pump Batler (PVC) Bomb Sampier Bailer (Stainless Steel)
Submersible Pump Baler (Stamnless Steel} Dipper Submersible Pump
Well Wizard'™ Dedicated Well Wizard™ Dedicated
QOther: Other:
WELL INTEGRITY/ ~ >0 é/ﬂ, LOCK: ﬁéo
REMARKS:
pH, E.C., Temp. Meter Calibration Date Time: Meter Senal No.
E C. 1000 f ) pHT TN pH 10 i pH 4 i

Temperature *F /
SIGNATURéé g i - REVIEWED BY-"j zf PAGE E oF é
J

\.




WATER SAMPLE FIELD DATA SHEET Rev 1107 w

~
@ prOJECTNG Z1775-Z11. 003 SAMPLEID  /Med-3 /20)

CLIENT NAME Afco * Zo3S

purceD8Y (. Chpeys

OWT  sampLensy LOCATION A3/ brpasy
7
TYPE  Groundwater 3~ Surface Water Leachate Other
CASING DIAMETER (inches). 2 3 - 44 - 45 6 Other
CASING ELEVATION (feetMSL) —_ VOLUME IN CASING gal) - ¢ 1/
DEPTH OF WELL (feet) - 23 O CALCULATED PURGE (gal) . 46 25
DEPTH OF WATER (feet) 9, §77 ACTUAL PURGE VOL.(gal) ' Y6 -/
DATE PURGED . S ~/& -9& END PURGE /207
DATE SAMPLED - N SAMPLING TIME - 12.20
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
(2400 HR) {gal) {units} umnos.'cm@zs ) {*F) [ sual) {visual
/2504 /50 €7 . se.& __6L2o el 17D
[207 20, e 27 GSa. A L g -
{204 __H46.9 ¢ g0 _ 06352 61y " 1y b L

- . + — ——
oTHEr: 7. O = [fc“S . ODOR: ﬁnau;
(COBALT 0-100} INTU (-200)

FIELD QC SAMPLES ~ALLECTED AT THIS WELL (ie. FB-1, XDUP-1) - AP

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump '/ Baiter (Teflon)

2" Bladder Pump Bailer (Teflon)
{— Centrfugal Pump Bailer (PVC) Bomb Sampler Bailer (Stamniless Steel)
Submersitle Pump Bailer (Stainless Steel) Dipper Submersible Pump
Well Wizard'™ Dedicated well Wizard™ Dedicated
Other: Other:
,? 2
WELL INTEGRITY: (Sﬁdf’(,z LOCK: ﬁgi
REMARKS:
pH. E.C., Tamp. Meter CalibrationDate Timel Meler Senai No.:
EC. 1000 pH 10 / pH 4 !
Temperature "F
SIGNATURE: REVIEWED evﬁ_PAGE A

o =72

J




4 WATER SAMPLE FIELD DATA SHEET Rev 1/97 \

\ ’ pROJKCTNO Z21775-217. 003 SAMPLEID _ M- # /L')

purceDBY (. Chpes CLIENT NAME gfco % Zo3S
OWT  sampieosy LOCATION A/ by
7
TYPE  Groundwaler ¢~ Surface VWater Leachate Other
CASING DIAMETER (inches). 2 3 4 45 6 QOther
CASING ELEVATION ({feetMSL} — VOLUME IN CASING (gal.} B N
DEPTH OF WELL (feet) 7, ( CALCULATED PURGE (gat) : Vi
DEPTH OF WATER (feett 7 7 & ACTUAL PURGE VOL (gal): _/ \/ [/
— ——
DATE PURGED: & —/§ 9§ END PURGE
DATE SAMPLED : 3 SAMPLING TIME . /3 14 O
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
{2400 HR) tgal } (units) {pmhos/cm@25°c) (°F) (\n7ﬂl} Mﬁa”
(50 [orn Ls5 =200 6872 /e
oTHER: }1) &. L. 20 ODOR: L/t _
(COBALT 0-100)  (NTU0-200)
FIELD QC SAMP!LES -1 LECTED-AT THIS WELL (ie. FB-1, XDUP-1) [4_/‘2
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder P Baler {Teflon) 2" Bladder Pump v Baier {Teflon)
Centnfugal aler (PVC) Bomb Sampler Bailer (Stainless Steel)
Submers, Bailer (Stanless Steel) Dipper Submersible Pump
Wedll Dedicated Weil Wizard™ Dedicated
Other: Crher:
WELL INTEGRITY: / )gé&z;; {;Q,, LOCK: &c,o
T
REMARKS:
Time Meter Serial No.:

! A ————————————————

pH, E C., Temp Meter Calibration; :
E.C. 1000 / H ﬂ pH 10 !
Temperature 'F ‘
kSIGNATURE. ;S REVIEWED BY%L e & of
[~ .
L




WATER SAMPLE FIELD DATA SHEET Rev 1197 \

purcenBY (. Chpes CLIENT NAME Afco * 203§

OWT  sameLED BY LOCATION A/bﬂ-]..)}f

@ proECTND  Z21775-211. €03 SaMPLEID /M- 6 (‘L)

TYPE  Groundwater 3~ Surface Water Leachate Other
CASING DIAMETER {inches) 2 3 4 45 6 Other
CASING ELEVATION (feetMSL) — VOLUME IN CASING (gal ) Y 4
DEPTHOF WELL (feety 24/ S CALCULATED PURGE (gat) f'( Y/
DEPTH OF WATER (feet) - [/ 2. (et ACTUAL PURGE VOL (gal) __ ]
3
DATE PURGED: & —/& -94& END PURGE .
DATE SAMPLED . SAMPLING TIME - -
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 HR) {gal} (units) {pmhaos/em@25°c) {*F) (visual) /ésu/a')
S Gob  sY 9t L4 (A
—m—
otmer: =2 . L7 7 ovor A/rit_ —
’ i (COBALT 01001 (NTU 0-200)

FIELD QC SAMPILES 7~ L ECTED-AT THIS WELL ( i.e. FB-1, XDUP-1) !

SAMPLING EQUIPMENT
/ Bai}e.r {Teflen)

Bailer {(Stainiess Sleel)

PURGING EQUIPMENT

7" Bladder Pump
Bomb Sampler
Dippet

Welt Wizard™

Bailer (Teflon)
Bailer (PVC)
Batiler (Stainless Steel)

2" Bladder Pump

Submersible Pump
Dedicated

Well Wizardi\" Dedicated

JAR

Other:

Lock: fHecy)

WELL INTEGRITY: Q@puo ,
e
REMARKS:

Time: Meter Senal No

pH, €.C., Temp. Meter W Date .
E.C. 1000 pH 10 ! pH 4 d

=
Temperature "F /
\SIGNATUR a 4 REVIEWED BY"-/Zé PAGE 6_ OF G

/
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WATER SAMPLE FIELD DATA SHEET

Rev 1/G7 \

Ri- 1 (1)

&

prOJECTNG Z21775-Z11. 003 SAMPLE 1D
purRGEDBY (. Chipges CLIENT NAME ARco # Zo3S
OWT  sampLeDBY LOCATION A/ brtarny .
7
TYPE  Groundwater y~ Surface Water Leachate Other
CASING DIAMETER (inches). 2 3 4 45 6 Other
CASING ELEVATION (feet/MSL) . o VOLUME IN CASING (gal) 2 . ¥ G
DEPTH OF WELL (feet) g 2s.5 CALCULATED PURGE (gat) . _ 2T Y
DEPTH OF WATER (feet) .70 ACTUAL PURGE VOL (gal} ¢ &
DATE PURGED: 5 -/ 9§ END PURGE : 731/
DATE SAMPLED SAMPLING TIME 1324
TIME VOLUME pH EC TEMPERATURE  COLOR TURBIDITY
{2400 HR) {gat ) (uris} {umhos/icm@25%c) "F) fsua!} {wvisual}
j2:53 24 cc3 19Co e ¢ M/ _&5__1
73.0% _H9 772 §41.0 _Ll.Z A
/304 __2‘7/ 766 30/(.0 £F~ e
otHerR: - 0.7 /- 3Y ODOR __ AropJ<- T —
(COBALT 0-100) {NTU 0-200}
FIELD QC SAMPLES £AU ECTED AT THIS WELL (ie. FB-1. XDUP-1) _//p
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Teflon} 2" Bladder Pump "/ Bailer (Teflon}
— Centnifugal Pump Bauer {PVC) Bomb Sampler Bailer (Stainiess Steel)
Submersible Pump Baiter (Stainiess Steel) Dippet Submersible Pump
Well Wizard'™ Dedicated Well Wizard™ Dedicated
Other: Cher:
WELL INTEGRITY: egﬂg ,Q_ LOCK: 45%
REMARKS:

pH. E.C. Temp Meter Calibration:Date.
EC 1000 /

Time Meter Serial No.:

At ———

pH 10 ! pH 4 t

Temperature °F

SIGNATU RE

/ %\ Rewsw'aoavﬁ pace & OF é

_/




ARCO Products .CQmpajny}.~ g
D!vlaion of Atlantic/Richfield Company '._:; ; |
oG 7025 | By Albag,
ARCOQ engineer p ' ) R

v

ax no, - - -
Consultant

WQ‘ ——
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