' jf“ March 17, 1999
' Project 20805-134.005

Mr. Paul Supple

ARCO Products Company
P.O. Box 6549

Moraga, California 94570

Re: Semi-annual Groundwater Monitoring Report, Fourth Quarter 1998, for ARCO Service
Station No. 6113, located at 785 East Stanley Boulevard, Livermore, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the altached
report which presents the results of the fourth quarter 1998 groundwater monitoring program at
ARCO Products Company (ARCO) Service Station No. 6113, located at 785 East Stanley
Boulevard, Livermore, California. 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

en VanderVeen ayR. .
Project Manager Sgnior Project Supervisor

~ Attachment: Semi-annual Groundwater Monitoring Report, Fourth Quarter 1998

cc: Susan Hugo, Alameda County Health Care Services Agency
Danielle Stefani, City of Livermore Fire Bepartment ——————— -
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Date: March 17, 1999

ARCO SEMI-ANNUAL GROUNDWATER MONITORING REPORT

6113 Address: 785 East Stanley Boulevard, Livermore, California
Pinnacle Project No.  20805-134.005

ARCO Environmental Engineer/Phone No.: _Paul Supple /{925) 299-8891
EMCON Project Manager/Phone No.: Gien VanderVeen/(925)977-9020

Primary Agency/Regulatory ID No.: ACHCSA /Susan Hugo

Station No.:

WORK PERFORMED THIS QUARTER (FOURTH - 1998):

1. Prepared and submitted status report for third quarter 1998.
2. Performed semi-annual groundwater monitoring and sampling for fourth quarter 1998.

WORK PROPOSED FOR NEXT QUARTER (FIRST - 1999):

1. Prepare and submit semi-annual groundwater monitoring report for fourth quarter 1998.
2 No environmental work is scheduled at the site for the first quarter 1899.

MONITORING:

Current Phase of Project:
Frequency of Sampling:

Frequency of Monitoring:

Is Floating Product (FP) Present On-site:
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)

DISCUSSION:

Semi-Annual Groundwater Monitoring

Annual (4th Quarter): MW-1, MW-2, MW-3, MW-8, MW-9,
MW-10.

Semi-Annual (2nd/4ath Quarter): MW-4 through MW-7, MW-11
MW-12 '

Semi-Annual (groundwaier)

Yes [ No
288 cubic yards of TPH impacted soil

None

MNone

None

25.8 feet

0.02 fy/it toward north

. Since MW-9 was not sampled during the fourth quarter 1998 (scheduled for annual sampling),
it will be sampled during the second and fourth quarters of 1999. Well MW-12 may have been
paved over. If so, the well will be located, uncovered, and repaired as necessary.

ATTACHMENTS:
+ Table 1- Historical Groundwater Elevation and Analytical Data,
' Petroleum Hydrocarbons and Their Constituents

= Figure 1 -  Groundwater Analytical Summary Map

. Figure-E———Gmundwaie#E!evatian Contour Map
<7 Appendix A - Sampling and Analysis Procedures — —— —_—
+ Appendix B - Certified Analytical Reports and Chain-of-Custody Documentation
» _Appendix C - Field Data Sheets
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5 | Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station 6113
785 East Stanley Boulevard, Livermore, California
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i i MW-1 03-23-95 457.04 1412 44202 ND NwW 0035 03-23-95  Noi sampled: well sampled annually, during the fourth quarier
i ! MW.1 053195 45704 1445 44259 ND NNW 0028 05-31.95 Notsampled: woll sampied annually, during the fourth quarter
) : Mw-1 08-31-95 457.04 17.12 43992 ND NNW 0,03 083195 Mot sampled: well sampled annually, during the fourth quanter
i i MW-1 11-28-95 457.04 1634  440.70 ND NNW 0025 11-28-95 <50 <05 <035 <05 <0.5 <3
| i : MW-1  02-22-96 457.04 1323 4438 ND NNW 0031 02:22.96  Not sampled: well sampled snnually, duriag the fourth quarter
] } MW-1  05-23.96 45704 1402 A ND NNW 0025 052396 Not sompled: well samplcd liy, during the fowrth quaries
; MW-1 08-08-96 45704 16.13 44091 ND N 0019 080896 Mot sampled: well sampled annually, during the foanth quster
i MW-1 11-07-96 457.04 17.28 43976 ND °~ NNE 0019 11-08-96 <50 <03 <05 <05 0.5 <3
f ! : MW-1 03-27-97 457 04 1491 44213 ND NNW 0021 03-28-97 Not sampled: well sampled annually, during the fourth quarer
i MW-1 05-19-97 45704 1647 44057 ND N 0.019 05-19-97  Not sempled: well sampled annually, during the fourth quarter
! : MW-1 05-18-98 457.04 1469 44235 ND N 002 05.1898 Mot sampled: well sampled annaally, during the fourth quarter
‘i ) : MWw-1 11-02-98 45704 2554 43110 ND "N 002 11-02-58 <50 <05 <05 <5 <05 <3
it
I MW-2 03-23-95 457,74 1415 44359 'ND NW 0035 032395  Not sampled: well sampled annually, during the fourth quarter
I MW-2  05-31.95 45774 1467 44307 ND NNW 0028 053195 Notsampied: well sampied annually, during the fourth quarter
lﬁ . MW-2 08-31-95 457.74 1724 44050 ND NNW 003 08-31.95  Not sampled: well sampled annually, during the fourth quarter
i L Mw.2 11-28-95 457,74 1640 44134 ND NNW 0025 112995 <50 <05 <0.5 <05 <05 <3
! ' MW-2 022296 45774 1355 44419 ND NNW 0031 02-22-56 Not sampled: well sampled l1y, during the fourth quarter
MW-2  05-23-9% 45774 1429 44345 ND NNW 0025 05-23-96 Not sampled: well sampled annually, during the fourth quarter
MW-2  0B08.96 45774 16.19 44155 ND N 0015 080895 Not sampled: well sampled annuaity, during the fourth quanes
MW-2 1107-96 457.74 1750 44024 ND NNE 0019 11-07-9% 65 0.6 74 21 12 5
E ; MW-2 03-27-97 457.74 1532 44242 ND NNW 0021 03-28-97  Not sampled: well sampled annually, during the fourth quarter
w‘ MW2 051997 457.74 1662 44112 ND N 0.019 05.19-97 Not sampled: well sampled annually, during the fourth quaner
¢ MW.2 05-18-98 457.74 1512 44262 ND N 002 05-18-98  Not sampled: well sampled annually, during the fourth quarter
MW-2 11.02-98 457.74 2666 43108 ND N 002 110258 <50 0.5 <0.5 <0.5 <035 <3
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Table 1

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

ARCO Service Station 6113
785 East Stanley Boulevard, Livermore, California
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MWw-3 03-23-95 456.97 14.13 44284 ND NW 0035 032395 Mot sampled: well sampled annually, during the fourth quaner
MW-3 05-31-95 436.97 1446 44251 ND NNW 0028 05-31-95 Not sampled: weil pled lly, dusing the fourth quarter
MW-3 08-31-95 5697 1706 435991 ND NNW 003 08-31-95  Not sampled: well sampled annually, during the founh quarter
MW-3 11-28-95 456.97 1627  440.70 ND NNW 0025 11-28-95 <50 <05 <05 <05 <05 <3
MW-3 02-22-96 456.97 13.14 - 44383 ND NNW 0031 022296 Not sampled: well sampled annually, during the founh quarter
MW-3  05-23-96 456.97 1395  443.02 ND  NNW 0025 05-23-96  Not sampled: well sampled annually, during the fourth quarter
MW-3 08-08-96 456.97 1603 44054 ND N 0019 08-08-96 Not sampled: well sampled annually, during the fourth quarter
MW.3 110796 45697 1726 43971 ND NNE 0019 1140796 <50 <05 09 <05 15 <3
MW-3 03-27-97 456.97 1485 44212 ND NNW 0021 032897 Not sampled: well sampled annually, during the fourth quarter
MW-3 05-19-97 456.97 1640 44057 ND N 0019  05-19-97 Not sampled: well sampled annually, during the fourth quarter
MW.3 05-18-98 456,97 1466 44231 ND N 002 05-1898  Not sampled: well sampled annually, during the fourth quarter
MW-3 11-032-98 456.97 2585 43112 ND N 002 110298 <1000 <10 <10 <10 <10 1700
MW-3 03.23-95 456 .55 1539 44116 ND NW 0035 03-23.95 210 1 0.4 na 21 --
MW+ 05-31-95 45635 1532 4023 ND NNW 0028 05-31-95 190 16 0.5 0.7 09 .
M- 08-31-95 456 55 17.86 43869 ND NNW 003 08-31.95 160 12 07 05 <2 <3
Mw4 11-28-95 456,55 17.18 43937 ND NNW 0025 11-29-95 150 0.7 <05 0.7 14 <3
MWw-4 02.22-96 45655 1480 HLT ND NNW 0031 02-22-9% 100 <05 <05 <0.6 08 <3
MW 05-23-96 456 55 1443 44212 ND NNW . 0025 05-23-56 86 <05 05 <05 <07 <3
MW.4 08-08-96 456535 1680 43975 ND N 0019 08-08-96 98 <05 <035 0.3 13 <3
MwW-4 11-07-96 456.55 17.90 438465 ND NNE 0019  11-13-9% 140. <05 <05 <0.9 1.3 <3
MwW-4  03-27.97 45655 1522 44133 ND NNW 0021 03-28-97 <50 1.1 <05 <05 16 <3
MW 05-19-97 456,55 1698 43957 ND N 009  05-19-97 62 <05 <05 <5 0.6 <3
MW-4 05-18-98 45655 1499 441356 ND N 002 05-18-98 <50 <05 <035 <05 <05 64
MWw-4 11.02-98 456.55 2529 43126 ND N 00z 11-02-98 74 <05 <035 <05 <05 96
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station 6113
785 East Stanley Boulevard, Livermore, California
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.f' MW-5 03-23-95 455 84 13.57 44187 ND KW 0035 03-23-95 53 42 3.4 23 12 ..
' MW-5 05-31-95 455.84 Not surveyed: well was inaccessible 05-31-95  Not sampled; well was inaccessible
“ MW-5 08-31-95 455.84 Not surveyed: well was inaccessible 08-31-95  Not sampled: well was inaccessible
‘ . MW-5 11-28-95 455 84 1646 43938 ND NNW 0025  11-29-95 960 41 24 38 210 <5
i: MW-5 02-22-96 455 84 1334 44250 ND NNW 0031 02-22.96 Not samphed: well sampled semi-annually, during the second and £
ii ‘ ' . MW.-5 05-23-96 455,84 1436 44148 ND NNW 0025 05-23-% 710 440 180 70 1700 <50
i " | : MW-5 03-08-96 455 .84 16,38 43546 ND N 0019 O0B-DB-9  Not sampled: well sampled semi-annually, during the sccond and f
i ; MW 110796 45584 1726 43858  ND  NNE 0019 111396 5600 230 8 210 1100 <80
} | : MW-5 03-27-97 455.834 1595 43989 ND NNW 0021 032897 Mot sampled: well sampled semi-anoually, during the second and {
i i MW-5 05-19-97 45584 1664 43920 NP N 0m9  05-20-97 7600 480 14) 400 1200 <4l
{ MW-5 05-18-98 455 .84 1475 44109  ND N 002 05-1898 990 46 13 45 180 4
Gl | MW-5 11-02-98 455.84 2783 42801 ND N 002 110298 14000 690 140 550 2200 100
[ |
[
j l MW-6 03-23-95 454.93 1338 44155 ND NW 0.035  03-23-95 <50 1.5 <05 <05 09 .-
;1 MW-6 05-31.95 454.93 1396 44057 ND NNW 0028  05-31-95 <50 <05 <05 <05 <05 .-
3 MW-§ 08-31.95 454.93 1671 43822 ND NNW 003 08319 150 9 18 v 4 12 <}
MW-6 11-28-95 454.93 1565 43928 ND NNW 0028 11-29.95 <50 0.6 <05 <05 08 <
MW-6 02-22-96 434.93 1253 44240 ND NNW 0031  02-22-96 <50 1.9 <05 o8 2.1 <3
MW-6 05-23-96 454 93 1324 441.69 ND NNW 0025 05-23-96 <50 <05 <0.3 <05 <05 <3
MW-6 08-08-96 454,93 1665 43828 ND N- 0019 080896 <50 05 . <05 <05 05 <3
MW-6 11-07-96 454.93 1665 43828 ND NNE 0019 110896 110 53 13 31 6.6 <3
MW-5 03.27-97 454 93 1425 44068 ND NNW 0021 03-28-97 <50 23 <05 0.9 is 4
MW-6 D5-19-97 454.93 15.87 43906 ND N 0019  05-20-%7 <50 <05 <05 <05 <5 <3
MW.6 05-18-98 454.93 1400 44053 ND N 002 05-18-98 <50 <f.5 <05 <05 - <05 <3
MW-5 11-02-98 45493 2495 42998 ND N 002 110298 <50 i.2 <0.5 <03 <05 3

WOSAARCOVG I BQTRLY\61130Q498 XLSwh:1 Pm

H




Page 4 of 7

- Table 1

; Historical Groundwater Elevation and Anaiytical Data
3 Petroleum Hydrocarbons and Their Constituents
1995 - Present*

 ARCO Service Station 6113
785 East Staniey Boulevard, Livermore, California
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ft-MSL fect  Et-MSL feet MWN 11,3 ug/L -pg/l e/l wg/L ng/l pg/l
R ! MW-7 03-23-95 454 92 1329 44163 ND NW 0035 03-23-95 <50 <0.5 <05 <05 <05 -
i ! MW-7 05-31-95 454.92 1372 44120 ND NNW 0028 053155 <50 <035 <05 <05 <05 .-
ol b MW7 083105 45492 1653 43839 ND NNW 003 08395 SD <05 <5 <05 12 <
i 1 b MW-7 11-28-95 454.92 1550 439.42 ND NNW 0025  11.29-95 <50 <05 <0.5 <05 <035 <3
i : MW.7  02-22:96 45492 1230 44262 ND  NNW 0031 02223 <50 <05 <05 <03 <05 <3
| MWw-7 05-23-96 454 .92 1302 44190 ND NNW 06025  05-23-56 <50 <035 <05 0.5 <05 <3
? MW-7 D8-08-96 454.92 Not surveyed: unabic to locate weil 08-08-96  Not sampled: unable to Iocale well
MW-7 11-07-%6 45492 1650 43842 KD NNE 0019 110896 <50 <035 <05 <05 0.3 <3
MwW-7 03-27-97 454.92 14.22 440.70 ND NNW 0021 03-28.97 <50 <05 <05 <05 <035 <3
MW-7 05-19-97 454 92 1574 43918 ND N 0019 05-20-97 <50 <05 <035 <05 <05 <3
MW-7 D%-18-98 454.92 1382 44110 ND N 002 05-1898 <50 <5 <05 <05 <03 <3
MWw-7 11-02-98 454,92 2480 430.12 ND N 002 110298 <50 <0.5 <05 <05 <05 3
Mw-8 03-23-95 456.97 1155 44542 ND NW 0035  03-23.95 Mot sampled: welt sampled annually, during the fourth quarter
MW-8 05-31-95 456.97 1237 44460 ND NNW 0028 05-31-95 Not sampied: well sampied annually, during the fourth quarter
MW-8 08-31-95 456.97 15.68 44129 ND MNW 003 08-31.95 Nol sampled; weil sampled annually, during 1he fourth quaner
MW-§ 11-28-95 456.97 1415 34282 ND NNW 0025 11-28.9% <30 <035 <0.5 <05 05 <3
MW-3 02-22-96 456.97 1097 44600 ND NNW 0031 022296 Not sampled: well sampled annually, during the fourth quarter
MW-8 05-23-96 456.97 1190 44507 ND NNW 0025 05-2396 Not pled: well pled Iy, during the fourth quarter
MW-8 08-08-96 456.97 13.85 44312 ND N 0019 08-08-96 Not sampled: well sampled annually, during the founth quarter
Mw-3 11-07-96 45697 1508 44189 ND NNE 0019  1108-56 <50 <05 <05 <05 5 <3
; MW.8 03-27-97 456.97 12.96 44401 ND NNW 0021 032897 Not sampled: well sampled annually, during the fourth quaner
: MW-& 05-19-97 456.97 1435 #4262 ND N 0019 05-1997  Not sampled: well sampled annually, dusing the fourth quarter
i MW.§ 05-18-98 456.97 1297  444.00 ND N 002 05-18-98  Not sampled: well sampled annually, during the fourth quarter
. MW-8 11-02-98 456.97 2601 43096 ND N 002 110298 <50 <03 <05 05 <05 <3
WOSAARCOW! I QTRLY\6113Q498 XLS\uh:1 , Pinmacle
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Table 1

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

ARCO Service Station 6113
785 East Staniey Boulevard, Livermore, California
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MW-9 03-23-95 436.18 1318 44300 ND NW 0035 03-2395 Mot sampled: wel! sampled annually, during the founh quarter
MW-9 05-31-95 456.18 1266 44352 ND Npw 0028 05-31-05  Nol sampled: well sampled annually, during the fourth quarier
MW-9 08-31-95 456.18 1440 44178 ND NNW 003 083195 Not sampled: well sampled annually, during the fourth quarter
MW-9 11-28-95 436,18 1426 44192 ND NNW 0.025  11-29-95 <50 <05 <05 <0.5 <05 <3
: MW 02-22:96 45618 1205 44413 ND NNW 0031 (22296 Notsampled: well sampled annually. during the fourth quarter
' : MW-9 05-23-96 456.18 1207 44411 ND NNW 0025 05.23-96 Mol sampled: well sampied annually, during the fourth quarter
MW-9  08-08-9% 456.18 1412 44206 ND N 0019 08-08-96 Not sampled: well sampled annnally, during the fourth quaner
! MW-3 11-07-96 456.18 1542 44076 ND NNE 0.01% 11-08-96 <50 0.5 <05 <05 <0.5 <3
i | MW-9 03-27.97 456.18 1301 343,17 ND NNW 0021 03-2897 Not sampled: well sampled snnually, during the fourth quanter
MW-9 05-19-97 456.18 1460 44158 ND N 0019  05-19-97 Mot sampled: weil sampled annuaily, during the founh quarier
MW-9 05-18-98 456.18 1260 44358 ND N 002 05-1898 Notsampled: well sampled annually, during the fourth quarter
MW-9 11-02-98 456.18 2508 4511 ND N 0.02 110298 Mol sampled
MW-10  03-23-95 45685 1485 44199 ND NW 0035 03-23.95 Not sempled: well sampled annually, during the fourth quarter
MW-10 05-31-95 456 85 1563 441.22 ND ~ NNW 0028 05-31-95  Not sampled; well sampled annually, during the fourth quaner
MW-t0  08-31-93 456.85 1440 44245 ND NNW 003 083195 Mot sampled: weli sampled annually, during the fourth quarter
"MW-10 11-28-95 456,85 17.24 43961 ND NNW 0025 112995 <50 <0.5 <0S <05 <05 <3
MW-10 02-22-96 456 85 1430 44255 ND NIHNW 0031  0222.56 Notsampled: well sampled anaually, during the fourth quaner
MW-100  05-23-96 456 85 1493 a9l ND NNW 0025 05-23-96  Not sampled: well sampled annually, during the fourth quarter
MW-10  08-08-96 456 .85 1720 43965 ND N 0019 080896 Mot sampled; well sampled annually, during the fourth quarter
MW-10 11-07-96 436.85 1825  438.60 ND NNE 0019 11-08-% <50 <05 <05 <05 <05 <3
MW-10  03-27-97 45685 15717 44108 ND NNW 0021 03-28.97 Mot sampled: weli sampled annnally, during the fourth quarter
MW-10 ~ 05-19-97 436.85 1738 43947 ND N 0019 051997 Not sampled: well sampled annually, during the fourth quarter
MW-10 05-18-98 436.85 1547 44138 ND N 002 05-18-98 Not sampled: weil sampled anpually, during the founth quarter
MW-10 110298 456 85 2654 42991 ND N 002 110298 <50 <05 <05 <05 <05 <3
i
WOSIARCOWG] 1RQTRLY6113Q498. 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 6113
785 East Stanley Boulevard, Livermore, California
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MW-11 03-23-95 45507 1734 43773 NLy NwW 0035 03-23-95  Not sampled: well sampled semi-snnwslly, ducdng the sccond and £
MW-11 05-31-95 455.07 16.68 43839 ND NNW 0028 05-31-95 <50 <035 <05 <05 <05 --
) MW-11 08-31-95 455.07 2020 43487 ND NNW 002 083195 Not sampled: well sampled semi-annually, during the second and f
‘ MW-i1 11-28-95 45507 17.80 43727 ND WNINW po2s 112895 <50 <05 <03 <05 <035 <3
MWw-11 02-22-56 455 07 1597 43910 ND NNW 0031 022296 Not sampled: well sampled semi-annually, during the second and [
MW-11 05-23-96 45507 1550 43957 ND NNW 0025 05-23-9 <50 <05 <05 <03 <5 <3
MW-11 08-08-96 455.07 1777 43730 ND 3] 0019 0808-96  Not sampled: weil sampied semi-anonaily, during the second and £
MW-11 11-07-96 45507 1745 43762 ND NNE 0019 11-13-9% <50 <035 <05 <05 <05 <3
MWw-11 03-27-97 45507 15.77 43930 ND NNW 0021 03-28-97 Mot sampled: well sampled semi-annually, during the sccond and f
MW-11 05-19-97 455,07 1680 43827 ND N 0.0159  05-19-97 <50 1.1 4.5 <05 22 <3
MW.11 05-18-98 455.07 1538  439.69 ND N 002 05-18.98 <50 <05 0.5 <05 .5 <3
MW-11 11-02-98 45507 24.15 43092 ND N 002 10298 <50 <05 0.5 <035 <05 <3
MW-12 03-23-95 455.04 1554 43950 ND NW 0.035 03-23-95  Not sampled: well sampled semi-annuaily, during the second and £
MW-12 05-31-95 45504 1566 43938 ND NNW D08 (53195 <50 <05 <0.5 <05 <05 --
Mw-12  08-31-35 45504 1823 43681 ND NNW 003 O0B-3i-95 Not sampled: well sempled semi-annually, during the second and f
MW-12 11-28-95 455.04 17353 437351 ND NNW 0025 11-2B-55 <50 <5 <05 <5 <05 <3
MW-12  02.22-96 455.04 1445 44059 ND NNW 0.031 02-22.56 Not sampled: well sampled semi-annually, during the sccond and |
MWw-12 05-23-96 455.04 1488 440,16 ND NINW 0025 05-23-96 <50 <05 <0.5 <05 <05 <3
MW-12  08-08-96 45504 1730 43774 ND N 0019 OB-0BS6 Mot sampled: well sampled semi-annually, during the second and
MW-12 1107-96 455.04 1830 43674 ND NNE 0019 11-13-56 <50 <0.5 <05 0.5 <035 <3
Mw-12 03-27-97 45504 15.6% 43935 ND NNW. 0021 03-28-97  Not sampled: well sampled semi-annually, during the second ami f
Mw-12 05-19-97 43504 1741 43763 NIy N 0019  05-19-97 <50 <035 <05 <05 <05 <3
i MW-12 05-18-98 455.04 1521 43983 ND N 002 05-18-98 <50 <05 <5 <035 <05 <3
i MW-12 11-02-98 455.04 Mot surveyed: unable to locate well ' 1140298 Mot sampled: unable to locate weli
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

1995 - Present*
ARCO Service Station 6113
785 East Stanley Boulevard, Livermore, California
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ft-MSL feet  ft-MSL feet MWN fift pg/l m/L ug/l ng/ll ug/L pell

fi-MSL: elevation in feet, relative 10 mean s¢a level

MWN: ground-water flow direction and gradient apply 1o the entire monitoring well network
! ! fi/f: foot per foot

‘_ ‘ TPHG: total petrolewn hydrocarbons as gasoline, Califomia DHS LUFT Method

: i pg/L: micrograms per liter

; i EPA: United Stales Environmental Protection Agency

: MTBE: Methyl tent-butyl ether

i NI nope detected

i © N:north

i - -2 not analyzed or not spplicable

” . ». For previous historical groundwater elevation and anzlytical data please refer to Fourth Ouarter 1995 Groundwater Manitoring Program Resules, ARCO Service Station 611

(EMCON, February 26, 1996).
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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 resuits. Finally,
these procedures provided guidelines so that the overall objectives of the monitoring program
were achieved.

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

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

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

e Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, EPA SW-846,
31d edition, November 1986

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

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

+ Leaking Underground Fuel Tank (LUFT) Field Manual, California State Water
Resources Control Board, revised October 1989

Sample Collection

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

WOSTARCOGIFQTRLY6I130498 D0CwT A1 Pennacle



Equipment Cleaning

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

Water Level, Floating Hydrocarbon, and Total Well Depth
Measurements

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

The electric sounder is a transistorized instrument that uses a reel-mounted, two-conductor,

coaxial cable that connects the control panel o 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 cach 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. - T




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 S00-gallon water trailer,
55-gallon drum, or a 32_5-gal'10n truck-mounted tank to EMCON’s San Jose or Sacramento office
location for temporary storage. EMCON arranged for transport and disposal of the purged
groundwater through Integrated Waste Stream Management, Inc.

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

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

Well Sampling

A Teflon bailer was the only equipment acceptable for weil 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 wete 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 appropﬁate 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 copotymer 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 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 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

WOSAARCOVG! 1QTRLY\6111Q498.D0Cwh:] A4



Field Logbook

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

* Project number , « Calculated and actual purge volumes

¢ (Client’s name e Purging equipment used

* Location +  Sampling equipment used

* Name of sampler » Appearance of each sample (¢.g., color,

turbidity, sediment)
* Date and time .
o Results of field analyses (temperature, pH,
*  Well accessibility and integrity specific conductance)

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

General comments

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

Labels

Sample labels contained the following information:

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

Sampling and Analysis Chain-of-Custody Record

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

A groundwater sampling and analysis request form (see Figure A-3) was used to communicate to
the environmenta! 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




MONITORING WELL PURGING PROTOCOL

MEASURE AND RECORD DEPTH TO WATER AND
WELL TOTAL DEFTH

OWT

CHECK FOR FLOATING PRODUCT

MEASURE AND DOCUMENT
FLOATING PRODUCT THICKNESS.
DO NOT SAMPLE WELL FOR
DISSOLVED CONSTITUENTS.

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

6]

CALCULATE PURGE VOLUME BY

USING THE FOLLOWING

P=nthx748x3

where:

P = calculated purge volume (gallons)

n=314

r = radius of well casing in feet

h = height of water column

EQUATION:

in feet

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.

6]

el
FINAL TWO SETS OF GROUNDWATER
STABILIZATION INDICATOR PARAMETER

s

PARAMETERS FOR STABILITY.

MEASUREMENTS MEET THE FOLLOWING
CRITERIA: WELL RECHARGES TO A LEVEL
pH =+ 0.1 pH units SUFFICIENT FOR SAMPLE
COND., =t 10% COLLECTION WITHIN 24 HOURS
TEMP. =+10°F OF EVACUATION TO DRYNESS.
] |
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, INDICATOR PARAMETERS, PURPOSES OF
WELL SAMPLING. MONITORING INDICATOR THEN PROCEED TO WELL SAMPLING.
SAMPLING.

\ /

[ FIGURE
{@) EMCON A-1

. _




Rev. '5./9!5N

PROJECTNO : SAMPLEID:
. PURGED BY : CLIENT NAME :
OWT  sameLepay: LOCATION :
TYPE: Groundwaler 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}:
DATE PURGED : END PURGE :
DATE SAMPLED : SAMPLING TIME :
TIME VOLUME pH EC. TEMPERATURE TURBIDITY TIME
(2400 HR) (gal) {units) (penhos/cm@25°c) P {visual/NTU) {2400 HR)
OTHER: ODOR:
{COBALT 0-100) {NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL ( i2. FB-1, XDUP-1) :
PURGING EQUIPMENT AMPLIN ’PM
2" Bladder Pump Bailer (Teflon) 2™ Bladder Pump Bailer (Teflon)
Centrifugal Pump Bailer (P¥C) Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Bailer (Stainless Sieel) Dipper Submersibie Pump
Well Wizard ™ Dedicaled Well Wizad™ Dedicaled
Cther: Cther:
WELL INTEGRITY: Lock:
REMARKS:
pH. E.C., Temp. Meter Calibration:  Dale: Time: Meler Senal No.:
E.C. 1000 { pH? / pH 10 ! pH4 !
Temperature °F
SIGNATURE: REVIEWED BY: PAGE QF

./

WATER SAMPLE FIELD DATA SHEET

FIGURE

A2




, EMCON - SACRAMENTO
GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM

PROJECT NAME :
owT
SCHEDULED DATE :
Project
SPECIAL INSTRUCTIONS / CONSIDERATIONS : Authorization:
EMCON ProjectNo.:
OWT ProjectNo.:
Task Code:
Originals To:
ce:
Well Lock
Number (s)
[ ]CHECK BOX TO AUTHORIZE DATA ENTRY Site Contact:
: Name Phone #
Wwell Casing Casing Depth to
Number or Diameter Length - Water ANAYSES REQUESTED
Source (inches) (feet) (feet)

Laboratory and Lab QC Istructions:
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Columbia
Analytical
Serviceg ™

A Empiayae-Owned Corrydany

November 17, 1998 Service Request No.: S9802963

Glen Vanderveen
PINNACLE

144 A Mayhew Wy.
Walnut Creek, CA 94596

RE: 20805-134.004/TO#22312.00/RAT8/6113 LIVERMORE
Dear Mr. Vanderveen:

The following pages contain analytical results for sample(s) received by the laboratory on
November 3, 1998. Results of sample analyses are followed by Appendix A which contains
sample custody documentation and guality 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 18, 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.

Sincerely,

%M:dﬁx%

teven L. Green

Greg Anderson ...
Project Chemist Regional QA Coordinator S
L o R":‘\ A al! D—\
o T NOV 1 9 1398 \
..... T T T I T T T T L TR sme e S BY wif_:,g—f‘z::f—*ﬁ

A3234 Victor Court » Sanra Clara. CA 950542314 s Telephone (408) 748-9700 a Fax (408) 748-Q8460



COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

A2LA American Association for Laboratory Accreditation

ASTM Arnerican Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Tolugne, Ethylbenzene, Xylenes

CAM California Assessment Mstals

CARB Califormia Air Resources Board

CAS Number  Chemical Abstract Servige registry Number

CFC Chloroflusrocarbon

CFU Colony-Forming Unit

cob Chemical Oxygen Demand

DEC Department of Environmental Conservation

DEQ Department of Envirenmertal Quality

DHS Department of Health Services

DLCS Duplicate Laboratary Cantrol Sample

DMS Duplicate Matrix Spike

DOE Departrment of Ecology

DOH Departrment of Health

EPA U. 5. Environmental Protection Agency

ELAP Environmental Laboratery Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

IC lon Chrormatoagraphy

iCB Initial Calibration Blank sample

icp inductively Coupled Plasma atomic emission spectrometry

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 Fuei Tank

M Modified _

MBAS Methylens Blua Active Substances

MCL Maximurm Contarninant 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 Nurmber

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl tert-Butyl Ether

NA Mot Applicable

NAN Not Analyzed

NC Not Calculated

NCAS1 National Council of the paper industry for Air and Stream Improvement

ND Nat Detected at or abave the method reparting/detection limit (MRL/MDL)

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QAa/Qc Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

Sim : Selected lon Monitoring

8M Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992

STLC Soluhbility Threshold Limit Concentration

SW Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, I, llA, and lIB.

TCLP Toxicity Characteristic Leaching Procedure. - i -

TDS Total Dissotved Solids

TPH Total Petroleum Hydrocarbons

ot ___ Trace level,_The concentration of an analyte that is less than the PQL but greater than or equai

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

TRPH Total Recoverable Petroleumn Hydrecarbons

_¥8S8 ______ Total Suspended Solids )
TRt T GtAT Thresheld it CERgeRtatign T
VOA Volatile Organic Analyte(s)

Page 2




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert-Butyl Ether

872/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Products Company Service Request:
20805-134.004/TO#22312.00/RATS/6113 LIVERMORE Date Collected:
Water Date Received:
BTEX, MTBE and TPH as Gasoline
MW-1(26) Units:
S9B02565-001 Basis:
Prep Analysis Ditution  Date Date
Method Method MRL Factor Exfracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 11/4/98 ND
EPA 5030 8020 0.5 i HNA 11/4/98 ND
EPA 5030 8020 0.5 1 NA 11/4/98 ND
EPA 3030 8020 0.5 | NA 11/4/98 ND
EPA 5030 8020 0.5 1 NA 11/4/98 ND
EPA 5030 3020 3 1 NA 11/4/98 ND

59802955
11/2/98
11/3/98

ug/L {ppb)

NA

Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Buty! Ether

Cl

" 1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

20805-134 004/ TO#22312 00/RAT8/6113 LIVERMORE

Water

MW-327)

$9802965-002

Prep
Method

EPA 3030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

BTEX, MTBE and TPH as Gasoline
Analysis Dilution
Method MRL
CALUFT 50 20

8020 0.5 20

8020 0.5 20 _

2020 0.5 20

8020 0.3 20

8020 3 20

NA
NA
NA
NA
NA
NA

11/4/98
11/4/9%
11/4/98
11/4/98
11/4/98
11/4/98

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

<1060
<10
<10
<10

<It -

1700

59802965
11/2/98
11/3/98

ug/L (ppb)

Result
Notes

C1
Cl
Cl
Cl
C1

Page 4




Client:
Praject:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl ter? -Butyl Ether

1822/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: 59802965
20805-134.004,TO#22312.00/RATS/6113 LIVERMORE Date Collected: 11/2/98
Water Date Received: 11/3/98
BTEX, MTBE and TPH as Gasoline
MW-7(26) Units: ug/L (ppb)
89802965-003 Basis: NA
Prep Analysis Dilution  Date Date Result

Method Method MRL Factor Extracted Analyzed Result Notes

EPA 5030 CALUFT 50 1 NA 11/4/98 ND

EPA 5030 8020 0.5 1 NA 11/4/98 ND

EPA 5030 8020 0.5 1 NA 11/4/98 ND

EPA 3030 8020 . 0.5 | NA 11/4/98 ND

EPA 5030 8020 0.5 1 NA 11/4/98 . ND

EPA 5030 8020 3 i NA 11/4/98 4
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: $5802965
Project: 20805-134.004/TO#223 12 00/RAT8/6113 LIVERMORE Date Colected: 11/2/98
Sample Matrix: Water Date Received: 11/3/98

BTEX, MTBE and TPH as Gasoline

Sample Name: MW-8(28) Units: ug/L (ppb)
Lab Code: $9802965-004 _ Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CALUFT 50 1 NA 11/4/98 ND
Benzene EPA 5030 8020 0.5 | NA 11/4/98 ND
Toluene EPA 5030 8020 0.5 1 NA 11/4/98 ND
Ethylbenzene EPA 3030 8020 0.5 1 NA 11/4/98 ND
Kylenes, Total EPA 5030 8020 0.5 1 NA 11/4/98 ND
Methyt fert-Butyl Ether EPA 5030 8020 3 1 NA 11/4/98 ND
15-2-;{01;0597-1, . o o ,u-.:ﬂ_. — . _.7.. . -_-____T_ _ S —— ;i,. T




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59802965
Project: 20805-134.004/TO#22312.00/RAT8/6113 LIVERMORE Date Collected: 11/3/98
Sample Matrix: Water Date Received: 11/3/98

BTEX, MTBE and TPH as Gascline

Sample Name: MW-10(28) Units: ug/L (ppb)
Lab Code:  $9802965-005 Basis: NA
Test Notes: '

. . Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 35030 CA/LUFT 50 1 NA 11/4/98 ND
Benzene EPA 3030 8020 0.5 1 NA 11/4/98 ND
Toluene EPA 5030 8020 0.5 1 NA 11/4/98 ND
Ethylbenzene EPA 5030 8020 0.5 I3 NA 11/4/98 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 11/4/98 ND

| NA 11/4/98 ND

Methyl terf -Butyl Ether EPA 5030 8020 3

UISTTUINSSTE




" Client:
Project:
Sample Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert-Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
20805-134.004/TO#22312 00/RAT8/6113 LIVERMORE Date Collected:
Water Date Received:
BTEX, MTBE and TPH as Gasoline
MW-11(43) Units:
89802963-006 Basis:
Prep Analysis Dilution  Date Date
Method Method MRL Factor Extracted Analyzed Resnlt
EFPA 5030 CA/LUFT 50 1 NA 11/4/98 ND
EPA 5030 8020 0.5 1 NA 11/4/98 ND
EPA 3030 8020 0.5 ! NA 11/4/98 ND
EPA 3030 8020 0.5 1 NA 11/4/98 ND
EPA 5030 8020 ‘ 0.5 1 NA 11/4/98 ND
EPA 5030 8020 3 1 NA 11/4/98 ND

1822%/090597;
P

59802965
11/2/98
11/3/98

ug/L

{ppb)

Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

XKylenes, Total

Methyl tert-Butyl Ether

e e A TPR0597p - -

ARCO Products Company
208035-134.004/TO#22312.00/RAT8/6113 LIVERMORE

Water

MW-2(28)
59802965-007

Prep
Method

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

Analytical Report

COLUMBIA ANALYTICAL SERVICES, INC.

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
3020
8020

MRL

50
0.5
0.5
0.5
0.5

3

Service Reguest:
Date Collected:
Date Received:
Units:
Basis:
Dilution  Date Date
Factor Extracted Analyzed Result
I NA 11/4/98 ND
1 NA 11/4/98 ND
1 NA 11/4/98 ND
1 NA 11/4/98 ND
1 NA 11/4/98 ND
1 NA 11/4/98 ND

59802965
11/2/98
11/3/98

ug/L (ppb)

NA

Result
Notes




Client:

Project:
Sample Matrix:

Sample Name:

Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Fthylbenzene

Kylenes, Total

Maethyl rert -Butyl Ether

18220020597

ARCO Products Company
20805-134.004/TO#22312.00/RATE/6113 LIVERMORE

Water

MW-6(26)
$9802965-D08

Prep
Method

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

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

BTEX, MTRE and TPH as Gasoline:

Analysis
Method

CAAUFT
8020
3020
8020
8020
8020

MRL

50
0.3
0.5
0.5

0.5
3

Dilution

Date

Service Request:
Date Collected:
Date Received:

Date

Units:
Basis:

Factor Extracted Analyzed Result

R I S ]

NA
NA
NA

NA
NA
NA

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

ND
1.2
ND
ND
ND
3

598029635
11/3/98
11/3/98

ug/L {pph)

NA

Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert-Butyl Ether

T IST2626597p

ARCO Products Company
20805-134.004/TO#22312.00/RATE/6113 LIVERMORE

Water

MW-4(26)
§9802965-009

Prep
Mcthod

EPA 3030
EPA 5030
EPA 3030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
RO20
8020
8020
8020
3020

MRL

50
0.5
0.5
0.5
0.5

Dilution

COLUMBIA ANALYTICAL SERVICES, INC,

Date

Service Request:
Date Collected:
Date Received;

Units:
Basis:

Date

Factor Extracted Analyzed Result

NA
NA
NA

NA
NA
NA

11/4/98 74
11/4/9% ND
11/4/98 ND
11/4/98 ND
11/4/98 ND
11/4/98 . 96

59802965
11/2/98
11/3/98

ug/L (ppb)

NA

Result
Notes

Page 11




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Butyl Ether

1822/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company

20805-134.004/TO#22312.00/RATS/6113 LIVERMORE
Water )

BTEX, MTBE and TPH as Gasoline

MW-3(31)
89802965-010

Prep Analysis Dilution

Method Methad MRL

EPA 5030 CA1UFT 50 20
EPA 5030 8020 0.5 20
EPA 5030 2020 05 20
EPA 5030 8020 0.5 20
EPA 5030 8020 0.5 20
EPA 5030 2020 3 20

Date

NA
NA
NA

NA
NA
NA

Service Request: 59802965
Date Collected: 11/3/98
Date Received: 11/3/93

Date

11/4/98
11/4/98
11/4/98
11/4/98
11/4/98
11/4/98

Units: ug/L (ppb)
Basis: NA

Factor Extracted Analyzed Result

14000
650
140
530

2200
100

Result

Notes

Page 12



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl fert -Butyl Ether

1522/020587p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Products Company

20805-134.004/TO#22312.00/RATE/6113 LIVERMORE
Water

BTEX, MTBE and TPH as Gasoline

Service Request: 89802965
Date Collected: NA
Date Received: Na

Methaod Blank Units: ug/L (ppb)
8981103-WBI Basis: NA
Prep Analysis Dilution  Date Date Result
Method Method MRL Factor Extracted Analyzed Result Notes
EPA 3030 CA/LUFT 50 1 NA 11/3/98 ND
EPA 5030 8020 0.5 1 NA 11/3/98 ND
EPA 3030 8020 0.5 1 NA 11/3/98 ND
EPA 5030 8020 0.5 1 NA 11/3/98 ND
EPA 35030 8020 0.5 1 NA 11/3/98 ND
1 NA 11/3/98 ND

EPA 5030 8020 3




Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene
Toluene
Ethylbenzene
Kylenes, Total

Methy! tert -Butyl Ether

COLUMBIA ANALYTICAL SERVICES, INC.

- Analytical Report

ARCO Products Company
20805-134.004/TO#22312.00/RAT8/6113 LIVERMORE
Water

BTEX, MTBE and TPH as Gasoline
Method Blank Units: vg/L (pph)
S981104-WE1 Basis: NA
Prep Analysis Dilution Date Date Result

Meihod Method MRL Factor Extracted Analyzed Result Notes

EPA 5030 CATUFT 50 1 NA 11/4/98 ND

EPA 3030 8020 0.5 1 NA 11/4/98 ND

EPA 5030 8020 .5 1 MNA 11/4/98 ND

EPA 5030 8020 05 i NA 11/4/98 ND

EPA 5030 8020 0.5 1 NA 11/4/98 ND

EPA 5030 8020 3 1 NA 11/4/98 ND

182ASYTP o e

Service Reqtlesl: 59802965
Date Collected: NA
Date Received: NA




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: S9802965
Project: 20805-134.004/TO#22312,00/RATS/6113 LIVERMORE Date Collected: NA
Sample Matrix:  Water Date Received: NA

Date Extracted: NA
Date Analyzed: NA
Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline

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,a-Triflucrotoluene
MW-1(26) $9802965-001 101 9%
MW-3(27) 89802965-002 104 88
MW-7(26) 39802565-003 100 94
MW-8(28) 509802963-004 101 : 95
MW-10(28) 89802965-005 100 96
MW-11(43) 59802965-006 102 51
MW-2(28) 59802965-007 : 100 95
MW-6(26) 59802965-008 : 100 92
MW-4(26) 59802565-009 93 92
MW-5(31) ) $9802965-010 102 93
BATCH QC S9%02970-004MS 105 95
BATCH QC : 59802970-004DMS 111 23
Methed Blank S981103-WB1 102 85
Method Blank §981104-WB1 ‘ 98 87

CAS Acceptance Limits: £9-116 69-116




COLUMBIA ANALYTICAL SERYICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59802965
Project: 20805-134.004/TO#22312.00/RAT8/6113 LIVERMORE Date Collected: NA
Sample Matrix: Water ’ Date Received: NA
Date Extracted: NA
Date Analyzed: 11/4/98
Matrix Spike/Duplicate Matrix Spike Summary
BTE
Sample Name: BATCHQC Units: ug/L (ppb)
Lab Code: S98(2970-004MS, 59802970-(04DMS Basis: NA
Test Notes:
Percent Recovery
CAS Relative
Prep Analysis Spike Level Sample Spike Result Acceptance  Percent
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits  Difference
Benzene EPA 5030 8020 05 25 25 ND 25 27 160 108 75-135 8
Toluene EPA 5330 8020 0.5 25 25 ND 26 27 104 108 73-136 4
Ethylbenzene EPA 563D 8020 0.5 25 25 ND 27 28 108 112 69-142 4
77_’:‘?“-‘,.:,_rd:ms?h"ii"f" S P S e T b




Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methy] rert -Butyl Ether

ICVIQ3ZL9%6

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ARCO Products Company Service Request:
20305-134.004°TO#22312 00/RATR/'6113 LIVERMORE Date Analyzed:

Initial Calibration Verification (ICV) Summary
BTEX, MTRBE and TPH as Gasoline

ey Units:
[cvi Basis:
CAS
Percent Recovery
Prep Analysis True Acceptance Percent
Method Method Value Result Limits Recovery
EPA 3030 CA/LUFT 250 250 90-110 100
EPA 5030 8020 25 26 85-115 . 104
EPA 5030 8020 25 26 85-115 104
EPA 5030 £020 25 27 85-115 108
EPA 3030 8020 75 81 85-115 ' 108
EPA 5030 R020 25 22 85-115 it

89802965
11/3/98

ug/L (ppb)
NA

Result
Notes




AR O ot o) SG80296 5w onsrne 22312 00 Chain of Custody
Lt~/ 50 ey L/ vermore Consurant (ol en VandeVeen Lab?;“%"m
R e S {Eerign s 1o | Bl (0007907 oiiie
Consulentneme |- (1 “ON/ Conauannflly A Mea 1h ay WaintCreer, CA 9459 S
* _ ! _ ‘ &) Lg;’ O Mathod of shipment
| .. . Matrix Prasarvation = . o .gg % % Sampr’fff
3 0 ;é Soil |Water[Other| lce | Acia | B £ g §§§§ EREIHEE "8 %g %i wilf
3111818 b H 5 |BS|EziEs|cEEE| s[5 |5 [e2|3EE 2 Srecial Detecton
H-180 (2 10D I% > [HCL [Igg3es | |x R
M- éb 7 1@ |x > |Ho Wiadas| 136 | | 535‘;5‘?;}6
HW'- ) 7 % < padl HCL {[gfﬂ ;SSDD >( Special QAXIC
MW 2 X X HCY TR 53¢ x -
ndcds 17 10 [ | [ |1 ¥BAR[0875] [ {gggfﬁ;c
-l 12 1@ T | [ e ubleslid% | Ix ] ,
Ml ) z ; b4 X H(Lu__,-—-—-r YF> 0 ‘WM 72“""{‘ Uﬂfg& FT£ Remarka
M2 12 18 | s |He liafe [620 | 1 RAT
MV-LE |2 % w5 [iBag a3 [x 2-40m| HCL
. |2 > < | HCL M3 |44 | VOAs
mw-san 17 160 [ > LHCL WIBP3S | o] -
4o
Tumaround Time:
Priority Rush
1 Business Day (]
Rush
2 Business Days ]
Condifian of samplé: . Temperature received: e - HI 11 “’Ig R il ,DB Exm:‘:a Daya O
A by sa‘%@;r: }}% /f? /a.%?e i!ocaﬁawsd:u \'&cu cAs { {/3[“)8 230 Standard ‘
elinguished by . Date Time | Recelived by 30 Business Days N3]
_ﬁclinglp!lshod by Data Time | Hecalved by laboratory Dats Time

Distribuiﬁbn: Whits Copy — Labonatory: Canary Copy —~ ARCO Environmental Enginearing: Pink Copy ~ Consultant
s |




APPENDIX C
FIELD DATA SHEETS




| T FIELD REPORT - S
| DEPTH TO WATER / FLOATING PRODUCT SURVEY
PROJECT # : 21775-248.003  STATION ADDRESS : 785 East Stanley Blvd., Livermore DATE : 2-Nov-98
ARCO $TATION # : 6113 FIELD TECHNICIAN : Mike Ross DAY : Monday
Wwell Well Type FIRST SECOND DEPTHTO { FLOATING WELL
pTwW | WHELL Box Ld | Gasket | Lock |otwei | DEPTHTO | DEPTHTO | FLOATING | PRODUCT TOTAL ‘
Orge ID Seal | Secure | Present | Number | Cap WATER * | WATER PRODUCT | THICKNESS DEPTH COMMENTS ‘
! {feet) {fest) (fee) (feet) (feet) ' Lo
1] MW-1 [0k [ ¥ [ 05 |amcolwe|50y [B5.5¢ (AP N | Y Y,
3 | Mw=3 |of | Y Vs [amrcoluwe 25,85 sz [ Ao NV | 320 R
14,30 |AUARD 7:5 e
3 M\nr 7 ;k, %ﬁq .Kgg arcol Lwc [2%. 3¢ |4 | A r2_ | @ ot W e
4| MW-B |/ | 9| 5 iarco| Lwe 6ol Q60 WD Sl |{pla Lo 07 (g
51| MW-9 [o0 05 | Y25 |anco| we [A572 3 [1si7x | Ao N | 7D O . \
6 | MW-10 |y, | V55| Y55 |arco| we [ A6 7Y [AbGy |/ S ¢7,6 ™
7 1 MW-11 011 Yo |anco| Lwe [AY 75 [ RY g5 N N 99.4 e posse s >
8 || MwWi12 (B | Y|V |arcol wwe | TTu [ov |78 |ae | W |UWABG 5 LcAace. EF
9.ll MW-2 |[cK | /2 [/ |arco|we | 2(,.0l [J6.0b | AW P |26 [Dreereil s M?;}
10/| Mw=6 [s~ Dy [\ 26 [anrcol Lwe [ 2995 J4.95 | No Na_ | b
11| MWea P o 1 Vos |arcoluwe | 2505 [ 2505 | PO N | 267
12‘1 MWf5 M. | Yoo | V75 | None Slip|27. 732 | 2727 | oo St M;r(a
SURVEY POINTS ARE TOP OF WELL CASINGS

Page 1 of 1



F

&

WATER SAMPLE FIELD DATA SHEET

PROJECT NO 275 _a43.e25

DEPTH OF WATER (fee) _ /S

ACTUAL PURGE VOL (gal)

sampLe 10 YA = /( 2(0 )

oURGED BY V], 2455 CLIENT NAME @r&c_:) CG“S
OWT  samPLEDBY M - LOCATION {40 sratenne ; o
TYPE Groundwater -~ L/ gurface Water Leachate Other
CASING OIAMETER tnches) 2 =7 — 3 4 45 B Other
CASING ELEVATION (feet/MSL) 2 VOLUME IN CASING (gal) 3,05
DEPTH OF 'WELL (feet} Z;’Z Y. lc CALCULATED PURGE (gal) <
25.9( —— 62

I

|356

OATE PURGED - /{ /9~} ¢3

OATE SAMPLED - 77/ 2/ 9% SAMPLING TIME __ /32§
TIME VOLUME pH EC. TEMPERATURE COLOR TURBIDITY
(2400 HR) (gal} (ugu;? (umnoslcmtgzs ) (visuat) {wiswal)
7/ 66 e/ W Ll

I

e

Other:

2" Bladder Pump
Centnfugal Pump

Well Wzard'™

END PURGE / ;OS

other: [, O, . s /14?_/5 ,-oo.onz /\[m—&_ N SVrA— |
4 (COBALT0-100)  INTU0:200)

PURGING EQUIPMENT

Baver (Teflon)

pum———_e

Baiier (PVC)

Tomersible Pump Bailer {Stairess Steal)

Dedicated

p——

FIELD QC SAMPLES ~AULECTEDAT THIS WELL (1.e. FB-1. XDUP-1) :

pavia

SAMPLING EQUIPMENT

SAMPLING EQUIFTIRE="

L-"’é«ler {Tefan)

—

2" Biadder Pump

Rey /87 \

Bader {Stamnless Steel

REMARKS:

WELL INTEGRITY: 1) /2

: gomb Sampler
____Dlpper Submersiple Pump
Well wzard™ Dedicated
0 ¢ 9235 CP
/
Lock: AL te

EC 1000

pH. E C.. Temp. Meter CalbrationDate /H & Z Z’

75

pH 10

wév‘ !

Temperalure 't

SIGNATURE:

é_,a,e_

}7_/?7*‘1 /4'4,_1

Meter Senal No /p (7:.7{7’2 27
pH 4 I

EVIEWED % f ?ﬁz PAGE z Z z




4 ——WATER SAMPLE FIELD DATA SHEET )

\@’ orosEcT NG U775 -2 4. 003 SAMPLE 1D ngQC:Qg )
PURGEDBY AN CLENTNAME ARLs (/43
OWT  samecosy /7, o055 LOCATION Ui yay el Ce
TYPE  Groundwater " gurface Water Leachate Other
CASING DIAMETER (nches) 2 .~ 3 4 45 6 Other
CASING ELEVATION (feetMSL) - N VOLUME IN CASING (gal ) Vo
DEPTH OF WELL (feet) - E e CALCULATED PURGE {(gal) . _ A/ 7~
OEPTH OF WATER (feet). [y, (2 (2 ACTUAL PURGE VOL. (gal} __ /s
DATE PURGED /I/ a /93 END PURGE : A A
DATE SAMPLED - /] / 3./ 93 SAMPLING TIME | (20
7
TIME VOLUME pH EC. TEMPERATURE . COLOR TURBIDITY
(2400 HR) {gal ) {urwts) (umhosicmig25c) {*F) [visual) {visual)
(0%  (c3:2 Lo (L

[éOQ (o B> Ik

[.0 m;/c_. ooor. N ONE JVR A

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

OTHER: )2 0.

FIELD QC SAMPLES _’T’T‘LLECTED,'\,"’ THIS WELL (i.e. FB-1, XDUP-1} .

PURGING EQUIPMENT SAMPLING EQUIPM;&T
Bailes (Teflon)

Bladder Pumg Bailer {Teflon} 2 Bladder Pump
» M Bomb Sampler Baiker {Stainless Steel}
Submersible Pump k1 s Steel) Dipper Submersible Pump
Well Wizard™ Dedicaled Well Wizard'™ __ Dedicated
Other: N A omer L) 73 ,ﬂwm ' 72, C
F
weLL NTecrTy: I Lock: AZ€ 0
REMARKS:
GRAM PCE ‘Y’Aﬁ(/\/ O AR
_ KE / JIREYL
pH. E.C.. Temp. Meter cmmtmom[ ZC}:" f>3 Time: Z A/5 “"‘ﬁéi&r“”éeﬁaTﬂd‘(ng 230~
pH 10 pH4 '

- EC 1000
| e Tae W
SIGNATURE: m )ﬂx’"’~ REVIEWED BY: ﬁ}me 2 or / /




WATER SAMPLE FIELD DATA SHEET e

—
srosecTne 1119 = Mg 00> sampie 0 A~ SC:Q/? |
&)

PURGED BY 2 CLIENT NAME LD 1=
OWT  sampieosy (1. 55 LOCATION (] ponmoce [ e
TYPE Groundwaler Surface Water Leachate Other
CASING DIAMETER (inches) 2 K] 4 45 6 Other
CASING ELEVATION (feetMSL) A VOLUME IN CASING (gal) e
DEPTH OF ‘NELL (feet} 5.9 CALCULATED PURGE (gal) FW
DEPTH OF WATER (fee) 2 g 2S5 ACTUAL PURGE VOL {gat) E
DATE PURGED . N2—" END PURGE | P
oate sampLeD Jf[ - / 9% SAMPLING TIME - /340
TIME VOLUME pH EC. TEMPERATURE ~ COLOR TURBIDITY
(2400 HR) (gal} {units) {pmhosicm@25°C) (*F (wisual) (wisuak
1379 (atiY2 L 6. & (o

|

——

t\%

e i

oTHER: . 9+ /,0 {ijj_/L ooor NONE W __pl

(COBALT 0-100) (NTU 0-200}
FIELD QC SAMPLES A ECTED AT THIS WELL (i.e. FB-1, XDUP-1) - Fal /
PURGING EQUIPMENT SAMPLING EOU!PMENT
2 Bladder Pump Bailer (Teflon} 7" Bladder Pump ailer (Teflon)
Railer (PVC): Bomb Sampler Baier (Stankess Steel)
Baner (Stainiess Steel} Dipper Submersible Pump
' wcated Weill Wizard™ Dedicated
Other: /\ o - omer f20 Sﬁ/v‘;»(
weLL INTEGRITY D f2 Lock Ao
REMARKS:
_(oeas §M Trhesn - NS (R3S, &gﬂ;-r\?_d

e e e =

pH. E C . Temp. Meter Calibration. Date ,{ [(;Ll ﬁ‘g Time z& &S  Meler Senal No é()ﬂ Q 3 2 '

pH0 ! __ pH 4 !

Te_rTTD;raIu;e ‘F S Q—Qﬁ’ m h = f/
ks'GNATURE _ REVIEWED BY% PAGE iOF-LL L1  ,
N LT e




4 | WATER SAMPLE FIELD DATA SHEET \

\@’ prosecTNO R 775 ~RYF. 093 sameie 0 YV - Y Co% )
PURGED BY NF— CLENTNAME ARLL  (ff3
OWT  sameieosy /7], oSS LOCATION { J raumnar /o
- ra
TYPE Groundwater (_~" Surface Water Leachate Other
CASING DIAMETER (nches) 2 3 4 - 45 6 Other
CASING ELEVATION (feetMSL) N (e VOLUME IN CASING {gal} N
DEPTH OF WELL (feet) - o6 + CALCULATED PURGE (gal) __ J/A—
DEPTH OF WATER (feet) | _ o5 . 2 9 ACTUAL PURGE VOL (gal)" A
DATE PURGED : MNA— END PURGE : N
DATE SAMPLED : /// 2./ 3 SAMPLING TIME - J4YS
ha— LARE "
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 HR) (gat} {uris) {umhasicm@25°c) {°F) (wrsual) {wisual)
{449 LAt 1.5 (o4 [ A Ov__ (S

orHer: P .0 |0 MZ/L ODOR: N‘-’ff‘e’ NAa—  A—

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

It

FIELD OC SAMPLES "T'T‘LLEC'TE’.}.’\." THIS WELL {i.e. FB-1, XDUP-1):

PURGING EQUIPMENT SAMPLING EQUIPMENT _

e

2" Bladder Pump o Bailer (Teflon) I 2" Bladder Pump wer (Teflon)
- Cen Pump ___ Bailes {PVC) __ bomb Sampler ___Baier (Staniess Steel)
- Submersible Pump {Stamiess Sieel) - Dipper ____Submersnble Pump
L Wek e __ Dedicated ____Wen Waarg™ ____ Dedicaled
Other. \ﬁ./L 2F A

LOCK: @/an

WELL INTEGRITY. 2 J7
ZH
REMARKS:

Ok San}w& N Ao mﬁag___%%)mecf

o, E.C., Tomp. Meter Galibraton Date // é@ 2/ 73 me: /1S Meter Seriat o 0O 339—

! pH 10 pHd

Temperature °F Sac MW~ {f L ] =
SIGNATURE: :7. 7//}?@ %41__, REVIEWED BY%PAGE LLOF / /
./

5 — [ —




~ WATER SAMPLE FIELD DATA SHEET o)

@ PROJECTNO 21275 ~ a43, 003 SAMPLE 1D MN 5 (_313

PURGED BY V], Koss CLENTNAME ARCE G113
OWT  sampLeDsy (Y], Joss . LocaTion (¢ venore, Ca
TYPE. Groundwater L/ Surface Waler Leachate Other
CASING DIAMETER (inches). 2 3 4 a5 6 Otrer
CASING ELEVATION (feetMSL) - NL/ VOLUME IN CASING (gal) . __ 2 3 - %o
DEPTH OF WELL teety . (p2: (o CALCULATED PURGE (gal):_7/- 27
DEPTH OF WATER (feet) . 2o O D ACTUAL PURGE VOL (gal): ==X« &
DATE PURGED : /[ / 3 / 7 | END PURGE: _/ 9.7
DATE SAMPLED : {7 | 3 / Cf 2., SAMPLING TIME : /7). TC
T
TIME VOLUME . TEMPERATURE  COLOR TURBIDITY
{gal} {un g,—«( %&'5 c) """‘5‘" {visual)
/‘50 i PARY) 7 f ‘/ b L Ly
[0/ 3 %0 T 0D~ T O /A2 % A
[OFS 720 zZ23 LSO g0 (I (U

owen D015 yia /e ovom _SHO6 _pli Al

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

FIELD QC SAMPLES _’:"."_LECTE'.'.‘-A‘\"' THIS WELL (i.e. FB-1, XDUP-1):

PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pumg Baser (Teflon} 2" Bladder Pump L/ﬁiler (Teflon)
L)Mrifwgal Pump Baiter (PVC) Bomb Samgpver Bailer {Slamless Steel)
Submersible Pump Bailer {(Stainless Steel) Diwpper Submersibie Purnp
Well Wizand"™ " Dedicated  WelWizar™ Dedicated
Cther: 4 Other: /7/§ }‘W 2 ;
WELL INTEGRITY! ) iX— . . LOCK:_NE7vR
L]
REMARKS: )

pH, E.C.. Temp. Meter Ca_l;l-a;alionbahe' Z/ [3/ ij' Time: .92& Meler Serial No.: (00 23 P

E.C. 1000 pHT pH 10 pH4

Temperalure °F _{Q,L }'07 “u ,/ 0
\smnmune _7"7 ﬁE ,4/1_. __ REVIEWED BY%’PAGE ( o /1

o T




4 | WATER SAMPLE FIELD DATA SHEET =~ Rev 's™ )

\@’ PROJECT NO 21175 ~24%.003 sampLe 0 /Y] l/\/ G (< é’)

pURGEDBY /1.  fosS CLENTNAME ARCD ()13
OWT sameieosy 77 [2o55S LOCATION | | gzt CA
TYPE.  Groundwater L/ Surface Water Leachate Other
CASING DIAMETER (inches). 2 k] 4 L 45 8 Other
CASING ELEVATION lestmsL) - N (&~ VOLUME IN CASING (galy - #7712
DEPTH OF WELL (feet): [l <[~ CALCULATED PURGE (gal) - %/ - 27
DEPTH OF WATER (feety . AS (O 2 ACTUAL PURGE VOL. (gal):_ B /5
DATE PURGED : /// 2, / 7y END PURGE : &7 326
DATE SAMPLED : j; [2/ 932 SAMPLING TIME . O% 34~
TIME VOLUME pH - EC. TEMPERATURE ~ COLOR TURBIDITY
{2400 HR) tgal) {units} (ymhasicm@25°c) (*F) Cﬁf) wal)
Mo . 925 2Aa7 722 4%

(,’ELB_E_ ISG 57 YR (0¥ b o
ZLT L9 ZYe lodd_ b

1

h Ta
OTHER: D7 . /,«5 mﬂ/c, ooor: S Lishlrd Ni2— A
! ’ : (COBALT 0-100)  (NTU0-200) "
FIELD QC SAMPLES _‘T"."_'_ECTED.‘\"' THIS WELL (i.e. FB-1, XDUP-1) : /\//!
PURGING EQUIPMENT - SAMPLING EQUIPMENT
2" Bladder Pump Barler (Teflon) 2" Bladder Pump L Garer (Tefion)
rifugat Pump Bailer (PVC) Bomb Sampler Bailer (Slainless Steel)
Submersibie Pump Bailer (Stamiess Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other: Otmer: /)7 2 A 2
WELL INTEGRITY: () {C Lock: Ak o
REMARKS: )

L

- pH, E.C., Temp. Meter CafrationDate: // / L / 2 2 Time: & YR o Meter Serial NO.{j 023 F-

E.C. 1000 ! pH7 ! pH 10 ! pH 4 !
Temperature °F —53—%——!%(‘—"[ 70 o IO S
\sncnmune 7 ;7¢Z< ,Q_,‘__,, REVIEWED BY: ‘%’ eace (o oF [/
y,




&

PROJEZT NC

PURGED BY

OWT  sampLED BY
TYPE Groundwatef V/ surface Water

cLIENT name  JARLDO K
Location yvespnore, (A
Leachate _ Other

45 6 Other

CASING DIAMETER nnches) 2 3 4 c/
— — i ]
CASING ELEVATION (feetyMSL) ~NY2— VOLUME IN CASING (gal}
DEPTH OF WELL (feel) ZE’Z ,,g CALCULATED PURGE igal.)
DEPTH OF WATER (feet) éc*/ . ﬁz ACTUAL PURGE VOL {(gat}’
DATE PURGED - / ( / o’L/ 72 END PURGE JAY)
DATE SAMPLED /7 /. / ENN SAMPLNG TIME ___ [ 522
TIME VOLUME TEMPERATURE COLOR TURBIDITY
(2400 HR) {gal l (umts) tumhos.‘cm 25°¢) ( F] (wvisugh (Jd‘ﬁ/uan
' rO
é (5 3 /- ‘? %..-
$[41 a L 2_ { 52 < N4 { ,&/
OTHER:Zae. Q = 249 /c:_ opor. NN NA— N—
/ (COBALT 0-100} (NTU 0-200)
FIELD QC SAMPLES ~ry ECTED AT THIS WELL (1. EB-1. XOUP-1) /\/ﬂ--—"
PURGING EQUIPMENT SAMPLING EQUIPMENT
2 Bladder Pump Batlet (Teflon) 2 Bladder Pump L Baier (Tefion)
Ceninfugal Pump Bauer {PVC) Bomb Sampler Bader (Staniess Steel}
Submersible Pump  Bailer (Stankess Steel) Dippet Submersible Pump
Well Wizard*™ Dedicated L well Wizard™ Dedwcated
Othe s Other: ﬂzS 722 _SAACD J

WELL INTEGRITY O FZ—

LOCK: é 2Ll

REMARKS:

e e

e e

e et

pH EC._ Temp. Meter Cahbration’Date
/ pH 7 !

EC 1000 o
Temperalre F A - %f——-M}U:’ / /
e SIGNATURE, M - REVIEWEﬁE\f"%PAce—H Z

Meter Senal No @_&9‘_

pH 4 !

5

pH 10 !




(_

PROJECTNO 1775~ At

WATER SAMPLE FIELD DATA SHEET

9,003

Reyv 1/97 \

sampie 0 i B D
CLENTNAME ARLo 67

purGEDBY M. fo 35S

&

LOCATION L vew o e, (e

OWT saweieosy M, /.55
TYPE Groundwater Surface Water Leachate Other
CASING DIAMETER (inches) 2 3 s L7 a5 6 Other
CASING ELEVATION (feetMSL) - N A VOLUME IN CASING (gal) Alo. Y {
DEPTH OF WELL ffeet (o ke & CALCULATED PURGE (gal) . __ 7 9. 3 9
' DEPTH OF WATER (feet) . A (, ' 7 ACTUAL PURGE VOL {gal) 77 . 5
OATE PURGED - |[ [ 2 } 79 ENOPURGE: [ 93 g
DATE SAMPLED  f [ ) [ 472 SAMPLING TIME ° 1S4 T
T Tt :
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
(2400 HR} (gal) {units) (pmnos/cmi@25’c) A (viguall {yrsuat)
JER ges 203 Ll L4l £ (
Iéﬁcﬁ 530 [Qr_([ Z /'{74 : 151@ L s (\/U/V
Py 79.5 g,gﬁ: 139 [ .30 Y/ 4
~ 7 1] =T o L
oTHER: 1/ .. 3.0 e /L opor: A InpN<— N/ - N~
/ {COBALT 0-100} (NTU 0.200)
FIELD QC SAMPLES L ECTED-AT THIS WELL (i.e. FB-1. XDUP-1): N
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pumg Bailer (Teflon} 2" Bladder Pump Basler (Tefion)
' Centrifugat Pump Barler (PVC) Bomb Sampler Bailer (Slaniess Steel)
L i Submersibie Pump Bailer (Stanjess Steel) Dipper Submersible Pump
Wel Wizard™ Dedicated Well Wizard™ . Dedicated
Other: Cther: p S SA (o
7
Lock: AALL

WELL INTEGRITY-Of__

REMARKS:

pH. E.C.. Temp. Meter Calibraton Date lIf /@: / ?}
!

Time: / £§ Mﬂm&nzlméﬂ@}?} —

pH 10

nffcm; [ pH?

Temperature *F
SIGNATURE: ;%K sz-f—._-/

i

REVIEWED BY'




- 1O (&3>

\w) prosecTNO N1 79 243092 SAMPLE 1D
PURGED BY m' ﬂ,&ﬁﬁ' CLIENT NAME ' A{LL’D Cc) [ {3

OWT  sampevey M. (55 Location _{jyevmove ; Coy

o
TYPE. Groundwater Surface Waler Leachate Other
CASING DIAMETER (inches). 2 k| 4 L 45 § Other
TS
CASING ELEVATION (feet/MSL) N VOLUME IN CASING (gal.) - /%73
DEPTH OF WELL (leety . 49 (o CALCULATED PURGE (gal): ___ ¥%./ 4
DEPTH OF WATER (feet). 2725 ACTUAL PURGE VOL (gal)-___ #5-2
DATE PURGED : [/ } 3 / g% END PURGE @33('{
DATE SAMPLED : 4/ /= / g2 SAMPLING TIME . D & <
2 S
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
{2400 HR} {gal) {units) rm»75fngzs-c; F) (\gsualj {visuat)
ot 50 1o & £ Ly 2
223_;;_ 302 L3 ¢ 1535 e e
.2 + :
I 11’{_ ) b (ot (B R
OTHER: D \6, A /L, ODOR: N{Nﬁ/ ggﬁ ) N
/ (COBALT 0-100) {NTU 0-200)

P~

FIELD QC SAMPLES .’_"."..'..ECTED'.'\"' THIS WELL {i.e. FB-1, XDUP-1) :

PURGING EQUIPMENT SAMPLING EQUIPMENT

2* Biadder Pump L/gaiﬁr {(Tefon)

2" Bladder Pump ____ Bailer (Teflon) -
o Centrifugal Pump - Bailet (PVC) - Bomb Sampler ____ Baier {Stainless Steeh)
Submersible Pump Bailer (Stamiess Steel) e Dipper —_ Submersible Pump
el Wizars™ _____ Dedicated _ Wenwaa™ ____ Dedicated
Other. Other: 7 /}’ o SABU

(- WATER SAMPLE FIELD DATA SHEET " Rev 118" )

LOCK; ﬁ-@ &z

WELL INTEGRITY: Q42

REMARKS:

Time: DI AU Meter Serigi N0/ (00 A 77

pH. £.C., Temp. Meter Calibration Date:

Vec100q¥20,. 744 HT1 00 1 /S pH10_/ DOD_! /Wf pHa_ oo t 3T

g — — Mw- /B

Temperat;.lfe w ato
SIGNATURE: }%CET- Vorm

Y

REVIEWED B%:PAG;& @ o //
R ’-i;i*‘“—l

™



—

OWT

TYPE Groundwaler

\w’ prosecTne & 1Y 17767 - 243003 SAMPLE 10 - g}'
pURGED BY YW M. Rrs55S CUENT NAME
SAMPLED BY /M. 22532

WATER SAMPLE FIELD DATA SHEET

Rey 1787 \

LOCATION ( t.“_-e,./‘yy\/)/'ph gg
Surface Water

_ Leachate Other
CASING DIAMETER (nches) 2 3 4 45 6 Other
CASING ELEVATION (feetMSL) 2 — VOLUME IN CASING (gat) 3.3C 3&
DEPTH OF ‘NELL (feet) L(, CALCULATED PURGE (gal.}. 4 :j
DEPTH OF WATER (feet) zt_f ACTUAL PURGE VOL (gal) e s
DATE PURGED . //51/?% END PURGE / & o)
OATE SAMPLED [/[ 2192 SAMPLING TIME °
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 HR) {gai) {unas} (umhos/cm@25’c) (*F) {(wisual) lwsual;
FPES BT ;rg& (A (B Liglor 1ot
[ Q36 ?=='=‘9 DD AT At 5.0 CGrollonts

;azi—'ﬂ'@«_ngz/?ﬁ_ Ses | Lo

J—
{ et oo’ Ty

g

S

QOTHER: P,O, /r

O m? [ opor pINE_ N N

{COBALT 0-100) (NTU 0-200)
FIELD QC SAMPLES ~rw L ECTED AT THIS WELL (i€ FB-1. XDUP-1) . /\J /L"
PURGING EQUIPMENT SAMPLING EQUiPMENT
2 Biadder Pump Bauer (Tefion)

Gentnfugal Pump

PR

ubmersibie Pump
Welt Wizard'™

pu————

Other

e

failer (Stamniess Sieel)

Well Wzard™
——

7" Biadder Pump '-//Bauler {Teflan)
— —_—
Bailer (FVC}) Bomb Sampler Bailer (Stanless Steel)

Dppet Submersibie Pump
Dedicated

Dedmated

Other ﬂ/ﬁyos/wép

WELL INTEGRITY. /)

REMARKS:

LOCK: _ﬂ_ﬂ_ﬁg

pH. E.C., Temp Mater Calibration'Date / [3( ﬁ Tune {92/ 5 Meter Serial No (323 }

EC tooo/.)[f / /DBO

"Temperatute e

pHT_70/ ) 700 pﬂmﬂgg (00 ene S,

e

\S!GNATURE ﬂ 7y f%/)'—/ REVIEWED BY%PAGE {0 oF / g o
i SR —— )

e —————




- WATER SAMPLE FIELD DATA SHEET SRR

\@’ PROJECT NC 317?5 Y2 SAMPLE 1D p YRS = [;L
PURGED BY a [& CLIENT NAME _JAQ(

SAMPLED BY LOCATION [ 1 s 2 ( A

TYPE Groundwater surface VWater _eachaie ol O —
CASING DIAMETER tinches} 2 3 4 45 6 Other
B -
CASING ELEVATION (feet/MSL) E? - VOLUME iN CASING (gal) A
DEPTH OF ‘NELL (feet) N CALCULATED PURGE (gal) D
DEPTH OF WATER (feet) gy ACTUAL PURGE VOL (gal} ,_\g
DATE PURGED . INlLe END PURGE ,n/
DATE SAMPLED PO ol SAMPLING TIME - A g
TIME VOLUME pH EC TEMPERATURE ~ COLOR TURBIDITY
{2400 HR) gat) (unas} (pmnos/cm@25°¢ ("F) {wisyal} (wisuah

e

s

TN Y .
- LAZZLL 2ol o

OTHER: Myl— QDOR: N—  p—
(COBALT 0-100) {NTU 0-200)
FIELD QC SAMPLES TDLLECTED AT THIS WELL (i.e. FB-1, XDUP-1): N
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pumg Bavier (Teflon) 2" Bladder Pump Baller (Teﬂm)
—M\JC) 8 Sampler gailer {Staniess Steelt
SubmersiDie Bailer (Stainiess Steel) Dwpper Submersible Pump
. Well Wizard'™ Dedicated Well Wizard™ -
Otner N Other: I
weLL NTEGRITY. L Lock: M

REMARKS: '
COF L Bun e — UdAAle T e 7
Teiey 7’ s LIEL (AN Do LecHore-
PN Scwsfull
pH.E.C ., Temp Melerc:almramn:Date Nﬁ—’ - Tnme fV'f'*'-/ Meter Senal No f\/ (22—
pH 10 pH 4 i

EC 1000 pH 7 !

“"femperature °F
 SIGNATURE ,; 7%%/ k REVIEWED BY%_PAGE 7 f;g
—

L LIEOTLT Geames A




EMCON Associates - Field Services

Historical Monitoring Well Data

1921 Ringwood Avenue 1998 ARCO 6113
San Jose, California ' 21775-248.003
Gallons
First 0.00
Purge Did Well Second 327.50
WellID  Quarter Date Volume well Contained Third 0.00
{gallons) dry Product Fourth 376.50
MW-1 First NA 0.00 NA NO
Second 05/18/38 0.00 NA NO
Third NA 0.00 NA NO
Fourth 11/02/98 9.50 NO NO
MW-2 First NA 0.00 NA NO
Second 05/18/98 0.00 NA NO
Third NA 0.00 NA NO
Fourth 11/02/98 0.00 GRAB NO
MW-3 First NA 0.00 MNA NO
Second 05/18/98 0.00 NA NO
Third NA 0.00 NA NO
Fourth 11/02/98 0.00 GRAB NO
MW-4 First NA 0.00 NA NO
Second 05/18/98 23.50 NO NO
Third NA 0.00 NA NO
Fourth 11/02/98 0.00 GRAB NO
MW-5 First NA 0.00 NA NO
Second 05/18/98 94.00 NO NO
Third NA 0.00 NA NO
Fourth 11/02/98 72.00 NO NO
MW-6 First NA 0.00 NA NO
Second 05/18/98 104.00 NO NO
Third NA 0.00 NA NO
Fourth 11/02/98 81.50 NO NO
MW-7 First NA 0.00 NA NO
Second 05/18/98 | 106.00 NO NO
Third NA 0.00 NA NO
Fourth 11/02/98 84.00 NO NO
Mw-8 First NA Q.00 NA NO
Second 05/18/98 0.00 NA NO
Third NA 0.00 NA NO
Fourth 11/02/98 79.50 NO NO
MW-9 First NA 0.00 NA NO
Second 05/18/98 0.00 NA . NO
Third NA 0.00 NA NO
Fourth 11/02/98 0.00 NA NA
MW-10  |First NA 0.00 NA NO
Second 05/18/98 0.00 NA NO -
Third NA 0.00 NA NO
Fourth 45.00 NO NO

11/02/98

Page 1 of 2




EMCON Associates - Field Services Historical Monitoring Well Data
1921 Ringwood Avenue 1 998 ARCO 6113
San Jose, California 21775-248.003
Gallons
First 0.00
Purge Did Well Second 327.50
Well D Quarter Date Volume well Contained Third 0.00
{galions) dry Product Fourth 376.50
MW-11  |First NA 0.00 NA NO
Second 05/18/98 0.00 NA NO
Third NA 0.00 NA NO
Fourth’ 11/02/98 .5.00 YES NO
MW-12  |First NA 0.00 NA NC Steam water {gal)
Second 05/18/98 0.00 NA NO
Third NA 0.00 NA NO
Fourth 11/02/98 0.00 W IW

Page 2 of 2
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