August 7, 2000

CAMBRIA

ODakland, CA
San Ramaon, CA
Sonoma, CA
Portland, OR

Cambria
Environmental
Technology, Inc.

1144 65th Street
Suite B

Oakland, CA 94608
Tel (510) 420-0700
Fax (510) 420-9170

Ms. Eva Chu

Alameda County Health Care Services Agency
1131 Harbor Bay Parkway, 2nd Floor
Alameda, California 94502

Re: Second Quarter 2000 Monitoring And Remediation
System Performance Report
ARCO Service Station No. 0771
899 Rincon Avenue
Livermore, California
Cambria Project #436-1607

Dear Ms. Chua:

On behalf of ARCO, Cambria Environmental Technology, Inc. (Cambma) is submitting the
attached report which presents the results of the second quarter 2000 groundwater monitoring
program at ARCO Service Station No. 0771, located at 899 Rincon Avenue, Livermore,
California. An operation and performance summary for the site’s soil vapor extraction (SVE)
and air-bubbling systems is also presented. Additionally, this report documents charges to the
groundwater monitoring schedule as requested in the Alameda County Health Care Services
Agerncy {ACHSCA) letter to ARCO dated July 7, 2000. The monitoring program complies with
ACHCSA requirements regarding underground tank investigations.

Please call if you have questions.

Sincerely,

Cambria Environmental Technology, Inc.

. (0 &
Darrvk Ataide, REA
Senior Project Manager

Attachment:  Quarterly Groundwater Monitoring Report, Second Quarter 2000
SVE Quarterly Operation and Performance, Second Quarter 2000

ce: Paul Supple, ARCO
Danielle Stefani, City of Livermore Fire Dept.
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Prepared For:
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ARCO
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Prepared By:
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Written by:
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CAMBRIA

Date: August 7, 2000
Quarter: 2™ Quarter, 2000

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

Station No.: 0771

Consulting Go./Contact Person:;
Consultant Project No.:
Primary Agency/Regulatery D No.:

Address: 899 Rincon Avenue, Livermore, California
ARCOQ Environmental Enginear/Phone No.:

FPaul Supple /(925) 299-8891

Cambria Environmental Technology, Inc./Darryk Ataide, REA
436-1607

ACHCSA

WORK PERFORMED THIS QUARTER (SECOND - 2000):

i. Performed quarterly groundwater monitoring and sampling for second quarter 2000.

2. Operated air-bubbling system.

WORK PROPOSED FOR NEXT QUARTER (THIRD - 2000):

Qperate air-bubbling system.

SUE S

QUARTERLY MONITORING:

Current Phase of Project:

Frequency of Sampling:

Frequency of Monitoring:

Is Free Product (FF) Present On-site:

Cumulative FP Recovered to Date :

FP Recoversd This Quarter :

Bulk Soil Removed to Date -

Water Wells or Surface Waters
Within 2000 ft., impacted by site:

Current Remediation Techniques:

Average Depth to Groundwater:

Groundwater Flow Direction and Gradient

(Average):

HAARCOW77 NQMR0771Q200.doc

Prapare and submit quarterly groundwater monitoring report for second quarter 2000,
Perform quarterly groundwater meonitoring and sampting for third quarter 2000,

Implement changes to groundwater monitoring schedule per ACHCSA letter dated July 7, 2000.
Develop site conceptual model per ACHCSA letter dated July 7, 2000,

Quarterly Groundwater Monitoring and Qperation and
Maintenance of Remediation Systems.

Soil Vapor Extraction (SVE) system was shut down on
10-10-95 due to low hydrocarbon concentrations in extracted
vapor.

Air bubbling system pulses hourly at 1 to 2 scfm per well in wells
VW-1, MW-1, MW-2, MW-4, MW-5, MW-7, and RW-1.

Annual (3rd Quarter); MW-2, MW-5, MW-11

Semi-Annual (1st/3rd Quarter); MW-4, MW-8, MW-7, RW-1,
YW-1

Monthly (SVE)

Semi-annual (groundwater), Monthly (SVE and air-bubbling
systems)

No

3.06 gallons, Wells MW-1, MW-2, and MW-5

None (FP was last recovered in 1992.)

1,700 cubic yards of TPH-impacted soil

None

Enhanced Bioremediation (Air-Bubbling)

26.8 feet

0.050 f/ft towards north-northwest




CAMBRIA

Date: August 7, 2000
Quarter: 2™ Quarter, 2000

ATTACHMENTS:
« Table 1- Groundwater Monitoring Data
» Table 2- Groundwater Flow Direction and Gradient
« Figure 1 - Groundwater Elevation Contour and Analytical Summary Map
+ Appendix A - Sampling and Analysis Procedures
+ Appendix B - Certified Analytical Reports and Chain-of-Custody Documentation
&

6 Appendix C - Field Data Sheets

HAARCOMT7INQMEBMI771Q200.doc




ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Table 1
Groundwater Monitoring Data
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ft-MSL feet ft-MSL  feet pg/L ng/L pg/L e/l ug/l. g/l pg/l. mg/l.  mg/l. (P/NP)
MW-1  03-20-95 451.73 2450 42723 ND 03-20-95 90,000 1,800 1,100 1,000 5,600 -- -- --
MW-1 060295 45173 2560 42613 ND  06-03-95 81,000 2,000 1400 990 4,600 -- -- --
MW-1 082395 45173 2904 42269 ND 082395 44000 2400 1,900 670 3,800 <300 -- -
MW-1  12-04-95 451.73 3131 42042 ND 12-04-95 22,000 870 660 390 2,200 -~ i00 .
MW-1 022096 45173 2226 42947 ND 022096 21000 1,500 1,200 650 3,500 <300 -- --
MW-1  05-15-96 451.73 2342 42831 ND 05-15-96 36,000 3,000 2,500 960 5,700 <250 -- --
MW-1  08-13-96 451.73 26.83 42490 ND 08-13-96 19,000 730 580 450 2,500 <200 -- --
MW-1  11-13-96 45173 3105 42068 ND  11-13-96 6,600 47 16 74 160 <30 .- --
MW-1  03-26-97 451.73 26.29 42544 ND 03-27-97 1,900 100 55 37 200 <30 -- --
MW-1  05-15-97 451.73 28.65 423.08 ND 05-15-97 16,000 490 250 250 1,100 <120 -- --
MW-1 082697 45173 3153 42020 ND  08-26-97 190 7 3 6 25 <3 .- --
MW-1  11-05-97 45173 3393 417.80 ND  11-05-97 63 1 <05 1 2 29 -- .-
MW-1 02-18-98 451.73 2046 43127 ND 02-18-98 23,000 1,500 010 5350 3,000 <120 -- -
MW-1 032098 451.73 23.84 42789 ND 05-21-98 50,000 4,400 1,500 1,400 80,0600 <300 -- --
MW-1 07-30-98 45173 2694 42479 ND  07-30-98 150 <05 <05 <05 2 <3 -- -~ 87 P
MW-1 102998 45173 3258 419.15 ND  10-29-98 <S50 <05 <05 <05 2 <3 -- - 20 NP
MW-1  03-16-99 451.73 2620 42553 ND 03-16-99 3,200 160 32 89 390 270 -- -- 2.0 P
MW-1  05-05-99 451.73 2757 42416 ND 05-05-99 3,000 140 46 76 290 170 -- --  11.65 P
MW-1 08-2699 45173 3025 42148 ND  08-26-99 3,200 210 29 100 220 120 -- -~ 143 P
MW-1  12-03-99 45173 3270 419.03 ND  12-03-99 53 <05 <05 <05 1 <3 .- -~ 212 NP
MW-1  03-13-00 451.73 2445 42728 ND 03-13-00 <50 <0.5 <05 <0.5 <1 <3 -- -- 5.81 P
DUP  06-20-00 .- -- -- -- 06-20-00 67.4 388 <0.500 1.78 1.48 <2.50 -- -- -- --
MW-1  06-20-00 45173  27.79 42394 ND  06-20-00 356 401 717 119 227 <250 .- -~ 510 P
HAARCOWT771\Data\0771g200.x1s 10f13




ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Table 1
Groundwater Monitoring Data
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ft-MSL feet fi-MSL feet pe/L pg/L g/l pe/L pe/L pg/l peg/lL mg/l. mg/L (P/NP)
MW-2  03-20-95 449.49 2027 42922 ND  03-20-95 54,000 2,600 1,600 1,200 7,600 -- -- --
MW-2  06-02-95 449.49 2232 42717 ND  06-03-935 37,000 2,200 800 980 4,800 -- -- --
MW-2  08-23-95 449.49 25.69 42380 ND  08-23-95 65,000 1,100 310 840 3,000 <500 -- --
MW-2  12-04-95 449.49 28,52 42097 ND 12-04-95 19,000 680 150 410 1,600 -- -- --
MW-2 02-20-96 44949 1900 43049 ND  02-20-96 22,000 1,200 240 590 2,200 <300 -- --
MW-2  05-15-96 44949 2003 42946 ND  05-15-96 25,000 1,200 240 610 2,100 <300 -- --
MW-2  08-13-96 44949 2444 42505 ND  08-13-96 19,000 640 110 420 1,200 <300 -- --
MW-2  11-13-96  449.49 2842 421.07 ND 11-13-96 15,000 260 52 220 640 <200 -- -
MWwW-2  03-26-97 44949 2298 42651 ND  03-27-97 17,000 580 120 360 980 <120 -- --
MW-2  05-15-97 44949 2540 424.09 ND  05-15-97 18,000 420 63 340 730 <120 -- --
MW-2  08-26-97 44549 28.38 42111 ND  08-26-97 5,300 210 26 140 270 <120 -~ --
MW-2 110597 44949 3193 41756 ND 11-05-97 560 42 3 7 9 <40 -- --
MW-2  02-18-98 44949 16.87 43262 ND  02-18-98 13,000 710 120 480 1,100 130 -- --
MW-2  (5-20-98  449.49 2029 42920 ND  05-21-98 16,000 480 72 440 1,100 <120 -- --
MW-2  07-30-98 44949 2351 42598 ND  07-30-98 6,700 240 33 210 490 <120 -- -- 52 P
MW-2  10-29-98  449.49 30.08 41941 ND 10-29-98 58 <0.5 <0.5 <0.5 1 <3 -- -- 1.0 NP
MW-2  03-16-99 449.49 2322 42627 ND  03-16-99 4,700 120 13 90 220 60 -- -- 20 P
MW-2  05-05-99 449.49 2405 42544 ND  03-05-99 5,500 58 7.1 58 98 17 -- -- 9.09 P
MW-2  08-26-99 440 49 2644 42305 ND  08-26-99 3,700 55 11 60 64 26 -- -- 1%0 P
MW-2  12-03-99 449.49 30.15 41934 ND 12-03-99 130 <0.5 <0.5 0.7 1.8 <3 -- -- 196 NP
MW-2  03-13-00 44949 20.68 42881 ND  03-13-00 <30 <0.5 <0.5 <0.5 <l <3 -- -- NM P
MW-2  06-20-00  449.49 23.08 42641 ND  06-20-00 226 220 <0.500 4.83 7.88 <2.50 -- -- 490 P
MW-3  03-20-95 450.28 22.19 428.09 ND  03-20-95 94 <0.5 <0.5 <0.5 <0.5 -- -- --
HAARCOVMT7 INData\077 1200 x1s 20f13




ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Table 1
Groundwater Monitoring Data
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ft-MSL feet ft-MSL  feet pg/l.  pgfl ng/L ug/L ng/l ng/L pg/l  mg/l.  mg/lL (P/ANP)
MW-3  06-02-95 450.28 2328 42700 ND 06-02-95 72 <0.5 <0.5 <0.5 <(.5 -- -- --
MW-3  (8-23-95 450.28 26.55 423,73 ND 08-23-95 98 <0.5 <0.5 <0.6 1 <3 - - --
MW-3  12-04-95 450.28 2052 420.76 ND 12-04-95 <30 <0.5 <0.5 <0.5 <0.5 -- -- --
MW-3  (02-20-96 45028 1983 43045 ND 02-20-96 130 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-3  05-15-96 450.28 21.03 429.25 ND 03-15-96 120 <0.5 <0.5 <0.5 <0.5 <0.5 -- --
MW-3 (8-13-96 450.28 2567 42461 ND 08-13-96 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-3 11-13-96 450.28 21.57 42871 ND 11-13-96 <50 <0.5 <0.5 <0.5 <0.5 <3 - -
MW-3  03-26-97 450.28 2415 426.13 ND 03-26-97 <50 1 <0.5 <0.5 <0.5 <3 -- --
MW-3 (05-15-97 450.28 26.85 42343 ND 05-15-97 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-3  08-26-97 450.28 30.07 420.21 ND 08-26-97 <50 <0.5 <0.5 <0.5 <(.5 <3 -- .-
MW-3  11-05-97 450.28 3246 417.82 ND 11-05-97 <50 <Q.5 1 <0.5 <0.5 <3 -- --
MW-3 (2-18-98 450.28 17.82 43246 ND 02-18-98 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-3 (05-20-98 450.28 21.41 428 87 ND 05-20-98 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-3  07-30-98 45028 26.41 423.87 ND (07-30-98 <50 <0.5 <0.5 <0.5 <0.5 <3 -- .- 9.6 P
MW-3  10-29-98 430.28 3133 41895 ND 10-29-98 <50 <0.5 <0.5 <0.5 <0.5 <3 - -- 1.0 P
MW-3  03-16-99 450.28 2461 42567 ND 03-16-99 <30 <0.5 <0.5 <0.5 <0.5 <3 -- -- 1.0 P
MW-3  05-05-99 450.28 2575 42453 ND 05-05-99 140 <0.5 <0.5 0.6 <0.5 <3 -- -- 4.43 P
MW-3  08-26-99 450.28 2849 42179 ND 08-26-99 &0 0.6 0.6 0.6 1 <3 -- -- 1.69 P
MW-3  12-03-99 450.28 3145 41883 ND 12-03-99 <50 <0.5 <0.5 <0.5 <1 <3 -- -- 2.26 P
MW-3  03-13-00 450.28 2218 428.10 ND 03-13-00 <50 <0.5 <0.5 <0.5 <] <3 -- -- 4.41 P
MW-3  06-20-00 450.28 26.03 424.25 ND 06-20-00 <500 <0500 <0500 <0.500 <0.500 <2.50 -- -- 2.30 P
MW-4  03-20-95 451.09 2268 42841 ND 03-20-95 12,000 1,000 100 450 700 -- -- --
MW4  06-02-95 451.09 2441  426.68 ND 06-02-95 9,000 850 56 380 430 -- -- --
HAARCOV771\Data\0771q200.xls 306f13




Table 1
Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet ft-MSL feet ng/L ug/L pg/L pgfl pg/L pe/L pe/L. mg/l.  mg/L (P/NP)
MW-4  08-23-95  451.09 2772 42337 ND  08-2395 5,300 400 25 240 170 <100 -- --
MW-4  12-04-95  451.09 2085 421.24 ND  12-04-95 6,700 100 <10 90 38 -- -- --
MW-4  02-20-96 451.09 21.16 42993 ND 02-20-96 7,000 360 22 180 160 <70 -- --
MW-4  05-15-96  451.09 22.18 42891 NI 03-15-96 Notsampled: well sampled annually, during the first quarter
MW-4  08-13-96 451.09 2620 42489 ND 08-13-96 Not samipled: well sampled annually, during the first quarter
MWw-4 11-13-96  451.09 29072 421.37 ND 11-13-96 Not sampled: well sampled annually, during the first quarter
MW-4  03-26-97  451.09 21.86 42923 ND  03-27-97 8,900 390 33 200 250 <70 -- --
MW-4  05-15-97 451.09 2692 42417 ND 05-15-97 Not sampled: well sampled annually, during the first quarter
MW-4  08-26-97 451.09 2930 421779 ND  08-26-97 Notsampled: well sampled annually, during the first quarter
MW-4 11-05-97  451.09 32.14 41895 ND  11-05-97 Not sampled: well sampled annually, during the first quarter
MW-4  02-18-98  451.09 19.30  431.79 ND  02-18-98 3,300 220 19 160 130 120 .- --
MW-4 05-20-98  451.09 2240 428.69 ND  05-21-98 Notsampled: well sampled annually, during the first quarter
MW-4  07-30-98  451.09 25.74 42535 ND  07-30-98 Not sampled: well sampled annually, during the first quarter
MW-4  10-29-98  451.09 31.26 41983 ND  10-29-98 Not sampled: well sampled annually, during the first quarter
MW-4  03-16-99  451.09 25.05 42604 ND  03-16-99 1,900 49 <5 43 <5 82 -- -~ I.s P
MW-4  05-05-99  451.09 26.15 42494 ND  05-05-99 Notsampled: well sampled annually, during the first quarter
MW-4 08-26-99  451.09 28.60 42249 ND  08-26-99 Notsampled: well sampled annually, during the first quarter 1.43
MW-4 120399 451.09 31.53 41956 ND 12-03-99 Not sampled: well sampled annually, during the first quarter
Mw-4  03-13-00  451.09 2361 42748 ND  03-13-00 <50 <0.5 <0.5 <0.5 <l <3 -- -- 382 P
MW-4  06-20-00  451.09 2638 42471 ND  06-20-00 Not sampled: well sampled annually, during the first quarter -- 0.40
MW-5  03-20-95 451.40 2320 42820 ND 03-20-95 26,000 1,300 180 890 2,900 -- -- - -
MW.5 06-02-95 45140 2480 42660 ND  06-02-95 39,000 940 160 740 1,900 -- -- --
MW-5  08-23-95 451.40 28.10 42330 ND 08-23-95 14,000 490 74 250 890 <300 -- --
HAARCOMT77 1\Data\)77 1q200.x1s 40f13




ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Table 1
Groundwater Monitoring Data
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ft-MSL feet ft-MSL feet pe/L ue/L ug/L pg/L ug/L pg/L peg/L me/lL.  mg/d. (P/NP)
MW-5  12-04-95 45140 29.83  421.57 ND  12-04-95 7,600 230 13 61 80 -- -- --
MW-5 02-20-96  451.40 2163  429.77 ND  02-20-96 4,300 220 12 45 130 <50 -- --
MW-5 05-15-96 451.40 22.87 42853 ND 05-15-96 2,200 380 17 58 84 <40 -- --
MW-5 08-13-96 45140 2648 42492 ND  08-13-96 1,700 150 16 24 35 47 -- --
MW-5 11-13-96  451.40 2968 42172 ND  1!-13-96 850 150 1t 19 37 66 “- --
MW-5 03-26-97  451.40 25.14 42626 ND  03-26-97 2,400 440 21 79 210 68 -- -~
MW-5 05-15-97 45140 2738 42402 ND  05-15-97 3.900 510 19 140 240 48 -- --
MW-5 08-26-97  451.40 29.89 42151 ND  08-26-97 76 5 <0.5 2 2 9 -- --
MW-5  11-05-97 45140 32.57 41883 ND  11-05-97 63 1 <0.5 <0.5 1 34 -- --
MW-5 (2-1898 45140 1999 43141 ND  02-18-98 6,200 630 70 320 640 320 -- --
MW-5 03-20-98  451.40 2321 42819 ND  05-20-98 2,300 340 21 110 140 62 -- --
MW-5 07-30-98 45140 26.19 42521 ND  07-30-98 <50 1 <0.5 1 1 <3 -- -- 88 P
MW-5 10-2998  451.40 3192 41948 ND  10-2998 <50 <05 <0.5 <0.5 <0.5 <3 -- -- 20 NP
MW-5  03-16-99  451.40 2580 42560 ND  03-16-99 1,300 170 8 59 65 120 -- -- 20 P
MW-5 05-05-99 45140 27.09 42431 ND  05-05-99 320 31 1.1 13 13 19 -- -« 1209 P
MW-5 08-26-99 451.40 29.67 42173 ND 08-26-99 260 13 1.7 4.2 6.3 150 -- -- 1.31 P
MW-5 12-03-99  451.40 Not surveyed: well inaccessible
MW-5 03-13-00  451.40 2451 42689 ND  03-13-00 <50 <0.5 <0.5 <0.5 <l <3 -- -- 441 P
MW-5 06-20-00  451.40 27.37 424403 ND  06-20-00 60.8 4.84 <0.500 1.90 159  <2.50 -- -- 53 P
MW-6 03-20-95  451.37 2519 42618 ND  03-20-95 2,600 210 87 82 140 -- -- 2
MW-6  06-02-95 451.37 2575 42562 ND 06-02-95 1,600 55 8 40 26 -~ -- 1
MW-6 08-23-95  451.37 2953 42184 ND  08-23-.95 1,400 42 3 36 13 <20 -- 2
MW-6  12-04-95 451.37 32,28  419.09 ND 12-04-95 2,500 52 6 59 13 -- -- 2
HAARCOM77 \Data\077 14200.x1s 50f13




Table 1
Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California

— ()
s %, &_ £ £_EF., EF, . = = BA 32 a2 o o 3
e J8F  fe e fgpE 48 2z B8 g8 28 ¥8€ w8 wmd % £35 35
=2 83 a = £ EE 53 Eo deE 5% Be FTe Fe B By By gX OBE
LB < g & 9 o L ¢ = S0 A a8 S o s o s n = = o B oo @2k =
28 B & m A O@ RE T EES &0 H@ O Bd EH O 2H O OSd =8 AS £z
fi-MSL feet  ft-MSL feet pg/L g/l ug/L pg/l pe/l. ug/L pgl.  mgl.  mg/l. (P/NP)
MW-6 02-20-96 451.37 2227 42910 ND 02-20-96 2,500 120 16 73 12 <30 .- 2
MW-6 05-15-96 45137  23.86 42751 ND  05-1596 2,000 71 6 47 25 <15 -- .-
MW-6  08-13-96 451.37 28.55 42282 ND 08-13-96 3,800 91 8 69 25 <20 -- --
MW-6 11-13-96 451.37 3204 41933 ND 11-13-96 1,900 55 3 55 9 i6 -- --
MW-6 03-26-97 45137 2684 42453 ND  03-26-97 1,800 51 5 32 15 <30 -- --
MW-6¢ 05-15-97 451.37 2958 421.79 ND 05-15-97 2,400 46 3 29 9 <12 -- --
MW.6 08-26-97 451.37 3267 418770 ND 08-26-97 1,400 6l 6 33 10 <2 -- --
MW-6  11-05-97 451.37 34.62 41675 ND 11-05-97 690 29 3 18 3 9 -- --
MW-6 02-18-98 451.37 2009 43128 ND 02-18-98 1,800 74 5 24 12 19 -- --
MW-6 05-20-98 45137 2405 42732 ND  05-2098 1,900 280 4 31 16 9 - .-
MW-6 07-30-98 451.37 2872 42265 ND 07-30-98 2,300 110 7 36 20 <15 -- -- NM P
MW-6 10-29-98 451.37 3277 41860 ND 10-29-98 2,500 14 13 17 12 <12 -- -- 1.0 P
MW-6 03-16-99 451.37 2645 42492 ND 03-16-99 1,200 65 4 27 13 18 - -- 0.5 P
MW-6 05-05-99 45137  27.86 42351 ND  05-0599 2,200 53 4 26 6 25 - - 559 P
MW-6  08-26-99 451.37 3049 42088 ND 08-26-99 1,130 11 6 10 4 13 -- -- 2.35 P
MW-6 12-03-99 451.37 3235  419.02 ND 12-03-99 370 <0.5 <0.5 08 <1 4 -- -- 2.36 F
MW-6  03-13-00 451.37 28.36  423.01 ND 03-13-00 54 2.1 0.5 09 14 <3 - .- 422 P
MW-6  06-20-00 451.37 2835 42302 ND 06-20-00 195 1L.83 <0.500 0.528 <0.500 <2.50 -- -- 3.50 P
MW-7  (03-20-95 450.33 2207 42826 ND 03-20-95 31,000 2,300 400 620 2,900 . -- --
MW-7  06-02-95  450.33 2342 42691 ND  06-03-95 40,000 1,400 280 610 2,400 .- -- --
MW-7  08-23-95 450.33 27.13 42320 ND 08-23-95 25,000 1,400 200 600 1,600 350 -- --
MW-7 12-04-95 45033 2945 42088 ND  12-0495 23,000 1,100 74 490 720 - -- --
MW-7  02-20-96 450.33 2025 43008 ND 02-20-96 39,000 1,200 140 640 1,800 <400 -- --
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Table 1
Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet ft-MSL feet pg/L g/l pg/L pe/L pe/L pg/L we/l. mg/l.  mg/l. (P/NP)

MW-7  05-15-96 450.33 21.38 42895 ND  05-15-96 Not sampled: well sampled annually, during the first quarter
MW-7  08-13-96 450.33 2552 42481 ND  08-13-96 Notsampled: well sampled annually, during the first quarter
MW-7 11-13-96 45033 29.38 42095 ND 11-13-96 Not sampled: well sampled annually, during the first quarter
MW-7  03-26-97  450.33 2436 42597 ND  03-27-97 35,000 1,100 180 460 1,700 <300 -- --
MW-7  05-15-97 450.33 2690 42343 ND  05-15-97 Notsampled: well sampled annually, during the first quarter
MW-7 08-26-97  450.33 3021 42012 ND  08-26-97 Not sampled: well sampled annually, during the first quarter
MW-7  11-05-97 450.33 3249 41784 ND 11-05-97 Not sampled: well sampled annually, during the first quarter
MW-7  02-18-98 450.33 18.10 43223 ND 02-18-98 19,000 1,100 120 460 1,700 240 -- --
MW-7 05-20-98  450.33 21.68 428.65 ND  05-21-98 Notsampled: well sampled annually, during the first quarter
MW-7  07-30-98 450.33 2607 42426 ND 07-30-98 Not sampled: well samipled annually, during the first quarter
MW-7  10-29-98  450.33 31.13 41920 ND 10-29-98  Not sampled: well sampled annually, during the first quarter
MW-7 03-16-99 45033 2445 42588 ND  03-16-99 8,600 430 51 200 680 <120 -- -- 15 P
MW-7  05-05-99 450.33 25.84 42449 ND 05-05-99 Not sampled: well sampled annually, during the first quarter
MW-7  08-26-99 450.33 2828 42205 ND 08-26-99 Not sampled: well sampled annually, during the first quarter 1.51
MW-7  12-03-99 450.33 31.57 418.76 ND 12-03-99  Not sampled: well sampled annualiy, during the first quarter
MW-7  03-13-00  450.33 Not surveyed: well inaccessible
MW-7  06-20-00 450.33 2591 42442 ND 06-20-00 Not sampled: well sampled annually, during the first quarter 5.40
MW-8  03-20-95 44943 2473 42468 ND  03-20-95 <50 <0.5 <0.5 <0.5 <0.5 -- -- --
MW-§8  06-02-95  449.43 2495 42448 ND  00-02-95 Notsampled: well sampled semi-annually, during the first and third quarters
MW-8 08-23-95 44943 3094 41849 ND  08-23.95 <50 <0.5 <0.5 <0.5 «<0.5 <3 -- --
MW-8  12-04-95 449.43 3199 41744 ND 12-04-95 Not sampled: well sampled semi-annually, during the first and third quarters
MW-8 (2-20-96  449.43 21.13 42830 ND  02-20-96 <50 <0.5 <0.5 «<0.5 <0.5 <3 -- --
MW-8 03-15-96 44943 2196 42747 ND  05-13-96 Not sampled: well sampled semi-annually, during the first and third quarters
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Table 1

Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet fi-MSL feet pe/L pe/L pg/L pe/L pe/L ng/L pe/l. mg/l.  mg/L (P/NP)
MW-8  08-13-96  449.43 3020 41923 ND  08-13-96 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-8  11-13-96  449.43 3324  416.19 ND  11-13-96 Notsampled: well sampled semi-annually, during the first and third quarters
MW-8  03-26-97 449.43 26.85 42258 ND 03-26-97 <50 <0.5 <0.5 <15 <0.5 <3 .- --
MW-8  05-15-97 44943 29.69 41974 ND  05-15-97 Notsampled: well sampled semi-annually, during the first and third quarters
MW-8  08-26-97  449.43 34.00 41543 ND  08-26-97 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-8  11-05-97 449.43 3594 41349 ND 11-05-97 Not sampled: well sampled semi-annually, during the first and third quarters
MW-8 02-18-98  449.43 18.18 43125 NI 02-18-98 <50 I 1 <0.5 l <3 -- --
MW-8 05-20-98 449.43 22.8%5 42658 ND 05-20-98 Not sampled: well sampled semi-annually, during the first and third quarters
MW-8 07-30-98 44943 3031 41912 ND  07-30-98 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -- £2 NP
MW-8 10-29-98  449.43 35.88 413,55 ND 10-29-98 Not sampled: well sampled semi-annually, during the first and third quarters
MW-§ 03-16-99 44943 28.50 42093 ND  03-16-99 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -- 10 NP
MW-8 05-05-99 44943 29.76 419.67 ND  05-05-99 Notsampled: well sampled semi-annually, during the first and third quarters
MW-8  08-26-99 44943 3351 41592 ND  08-26-99 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -- 493 P
MW-8 12-03-99 44943 3583 41360 ND  12-03-99 Notsampled: well sampled semi-annually, during the first and third quarters
MW-§ 03-13-00  449.43 26.12 42331 ND  03-13-00 <50 <0.5 <0.5 <0.5 <1 <3 -- -- 281 P
MW-8 06-20-00 44943 3091 41852 ND  06-20-00 Notsampled: well sampled semi-annually, during the first and third quarter  5.80
MW-9  03-20-95 44921 19.11 430.10 ND  03-20-95 <30 <0.5 <0.5 <0.5 <0.5 -- -- --
MW-9  06-02-95 449.21 2123 42798 ND 06-02-95 Not sampled: well sampled semi-annually, during the first and third guarters
MW-9  08-23-95 44921 2433 42488 ND  08-23-95 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-9 12-04-95 44921 2790 421.31 ND 12-04-95 Not sampled: well sampled semi-annually, during the first and third quarters
MW-9  02-20-96 449,21 17.86 43135 ND 02-20-96 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-9 05-15-96 44921 1869 43052 ND  05-15-96 Notsampled: well sampled annually, during the first quarter
MW-9 08-13-96  449.21 24.17 425,04 ND  08-13-96 Notsampled: well sampled anmually, during the first quarter
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Table 1
Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet fi-MSL feet pg/l. pg/l. pefl. pg/l. g/l pg/L pg/l.  mg/l.  mg/l. (P/NP)

MW-9  11-13-96 449.21 2801 42120 ND 11-13-96 Not sampled: well sampled annually, during the first quarter

MW-9 03-26-97  449.21 2258 42663 ND  03-26-97 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --

MW-9  05-15-97 44921 2512 42409 ND 05-15-97 Not sampled: well sampled annually, during the first quarter

MW-9  08-26-97 449.21 2828 42093 ND 08-26-97 Not sampled: well sampled annually, during the first quarter

MW-9  11-05-97  449.21 31.18 418.03 ND 11-05-97 Not sampled: well sampled annuvally, during the first quarter

MW-9 (2-18-98  449.2] 1603 43318 ND  02-18-98 <50 1 1 <0.5 1 <3 -- --

MW-9 05-20-98 44921 1931 42990 ND  05-20-98 Notsampled: well sampled annually, during the first quarter

MW-9 (7-30-98 44921 2490 42431 ND  07-30-98 Notsampled: well sampled annually, during the first quarter

MW-9  10-29-98 44921 3008 419.13 ND 10-29-98 Not sampled: well sampled annually, during the first quarter

MW-9 03-16-99  449.21 2268 42653 ND  03-16-99 <50 <0.5 <05 <0.5 <0.5 <3 -- -- 10 P
MW-9  05-05-99  449.2] 2382 42539 ND  05-05-99 Notsampled: well sampled annually, during the first quarter

MW-9  08-26-99 44821 2657 42264 ND  08-26-99 Notsampled: well sampled annually, during the first quarter 5.08

MW-9 12-03-99 449.21 Not surveyed: well inaceessible

MW-9  03-13-00  449.21 2562 42359 ND  03-13-00 <50 <0.5 <0.5 <0.5 <1 <3 -- - 543 P
MW-9  06-20-00 449.21 2355 42566 ND  06-20-00 Not sampled: well sampled annually, during the first quarter - 6.20
MW-10 03-20-95 449.22 2096 42826 ND 03-20-95 Not sampled: well sampled annually, during the third quarter
MW-10 06-02-95 449.22 22.15 42707 ND 06-02-95 Not sampled: well sampled annually, during the third quarter
MW-10 08-23-95  449.22 2447 42475 ND  08-23-95 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -
MW-10  12-04-95 449.22 2697 42225 ND 12-04-95 Not sampled: well sampled annually, during the third quarter
MW-10 02-20-96 44922 18.40 43082 ND  02-2096 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -
MW-10 05-15-96 449.22 NM NM -- 05-15-9G¢ Not surveyed: vehicle was parked on well
MW-10 08-13-96  449.22 2370 42552 ND  08-13-96 Notsampled: well sampled annually, during the first quarter
MW-10 11-13-96  449.22 27.15 42207 ND  11-13-96¢ Notsampled: well sampled annually, during the first quarter
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Table 1
Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet  ft-MSL  feet pe/L pe/L peg/L pg/L pg/L pe/l pe/l. mg/l.  mg/l. (P/NP)
MW-10 03-26-97 44922 2223 42699 ND 03-26-97 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-10 05-15-97  449.22 2457 42465 ND  05-15-97 Notsampled: well sampled annually, during the first quarter
MW-10 08-26-97 44922 2762 42160 ND 08-26-97 Not sampled: well sampled annually, during the first quarter
MW-10 11-05-97 44922 30.79 41843 ND 11-05-97 Not sampled: well sampled annually, during the first quarter
MW-10 02-18-98 449.22 NM NM -- 02-18-98 Not sampled: car parked on well
MW-10 05-20-98 449.22 NM NM  -- 05-20-98 Not sampled: well sampled annually, during the first quarter
MW-10 07-30-98  449.22 2390 42532 ND  07-30-98 Not sampled: well sampled annnally, during the first quarter
MW-10  10-29-98  449.22 30,55 418.67 ND  10-29-98 Notsampled: well sampled annually, during the first quarter
MW-10 03-16-99 44922 23.05 426.17 ND  03-16-99 <50 <005 <0.5 <0.5 <0.5 <3 -- - 10 P
MW-10 05-05-99  449.22 2400 42522 ND 050599 Notsampled: well sampled annually, during the first quarter
MW-10 08-2699 44922 2650 42272 ND  08-206-99 Notsampled: well sampled annually, during the first quarter 5.15
MW-10  12-03-99 44922 30.80 41842 ND 12-03-99 Not sampled: well sampled annually, during the first quarter
MWwW-10 03-13-00  449.22 2621 42301 ND  03-13-60 Not sampled: vehicle was parked on well
MW-10 06-20-00  449.22 23.52 42570 ND  06-20-06 Not sampled: well sampled annually, during the first quarter 5.5
MW-11 03-20-95  445.02 2502 42300 ND  03-20-95 <50 <0.5 <0.5 <0.5 <0.5 -- -- --
MW-11 06-02-95 448.02 2382 42420 ND  06-02-95 Notsampled: well sampled semi-annually, during the first and third quarters
MW-11 08-23-95  448.02 30.15 417.87 ND  08-23-95 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-11 12-04-95 448.02 31.63 41639 ND 12-04-95 Not sampled: well sampled semi-annually, during the first and third quarters
MW-11 02-20-96 448.02 2094 42708 ND 02-20-96 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-11 05-15-96  448.02 23.03 42499 ND  05-15-96 Notsampled: well sampled semi-annually, during the first and third quarters
MW-11 08-13-96  448.02 290.19 41883 ND  08-13-96 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-11 11-13-96  448.02 31.96 41606 ND 11-13-96 Not sampled: well sampled semi-annually, during the first and third quarters
MW-11  03-26-97  448.02 26.61 42141 ND  03-26-97 <30 <0.5 <0.5 <0.5 <0.5 <3 -- “-
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Table 1

Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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fi-MSL feet fr-MSL feet g/l pg/L ug/L. ng/L pg/L pg/L pg/L mg/l.  mg/L (P/NP)
MW-11 05-15-97 448.02 2939 41863 ND  05-15-97 Notsampled: well sampled semi-annually, during the first and third quarters
Mw-11 08-26-97 448.02 3347 41455 ND 08-26-97 <50 <0.5 <0.5 <0.5 <0.5 <3 -- --
MW-11 11-05-97  448.02 3512 41290 ND 11-05-97 Not sampled: well sampled semi-annually, during the first and third quarters
MW-11 02-18-98  448.02 18.03 42999 ND  02-18-98 <50 <0.5 <0.5 <0.5 1 <3 -- --
MW-11 05-20-98 448.02 2300 42502 ND  05-20-98 Notsampled: well sampled semi-annually, during the first and third quarters
MW-11 07-30-98  448.02 2930 41872 ND  07-30-98 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -- 56 P
MW-11 10-29-98 448.02 3447 41355 ND 10-29-98 Not sampled: well sampled semi-annually, during the first and third quarters
MW-11 03-16-99  448.02 2788 42014 ND  03-16-99 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -- 10 P
MW-11 05-05-99  448.02 26.85 421.17 ND  05-05-99 Notsampled: well sampled semi-annually, during the first and third quarters
MW-11 08-26-99  448.02 3274 41528 ND  08-26-99 <50 <0.5 <0.5 <0.5 <0.5 <3 -- -- 459 P
MW-11  12-03-99  448.02 3470 41332 ND 12-03-99 Not sampled: well sampled semi-annually, during the first and third quarters
MW-11 03-13-00  448.02 2594 42208 ND  03-13-00 <30 <0.5 <0.5 <0.5 <l <3 -- -- 321 P
MW-11 06-20-00  448.02 3040 41762 ND  06-26-00 Notsampled: well sampled semi-annually, during the first and third quarter  3.30
RW-1  03-20-95  451.67 2376 42791 ND  03-20-95 15,000 1,000 140 310 950 -- -- --
RW-1 06-02-95  451.67 2512 42655 ND  06-02-95 12,000 1,300 280 420 1,100 -- -- --
RW-1  08-23-95  451.67 28.80 42287 ND 082395 8,200 520 190 240 610 <30 -- --
RW-1  12-04-95 451.67 31.15 42052 ND 12-04-95 2,600 140 59 83 210 -- -- .-
RW-1 022096  451.67 2145 43022 ND  02-2096 6,300 410 160 180 650 <40 -- --
RW-1 05-15-96  451.67 2297 42870 ND  05-15-96 Notsampled: well sampled annvally, during the first quarter
RW-1 08-13-96  451.67 2474 42693 ND  08-13-96 Notsampled: well sampled annually, during the first quarter
RW-1  11-13-96  451.67 3069 42098 ND  11-13-96 Notsampled: well sampled annually, during the first quarter
RW-1  03-26-97 451.67 25.69 42598 ND 03-26-97 500 57 3 6 18 54 -- -~
RW-1  05-1597  451.67 28.19 42348 ND  035-15-97 Notsampled: well sampled annually, during the first quarter
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Table 1

Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet ft-MSL feet pg/L g/l ug/L ug/L pg/L ng/L pg/lL mg/.  mg/l (P/NP)
RW-1  08-26-97  451.67 31.21 42046 ND  08-26-97 Notsampled: well sampled annually, during the first quarter
RW-1  11-05-97 451.67 33.67 41800 ND 11-05-97 Not sampled: well sampled annually, during the first quarter
RW-1 02-1898  451.67 20.14 43153 ND  02-18-98 9,400 200 70 190 710 <60 -- --
RW-1  05-20-98 451.67 2343 42824 ND 05-20-98 Not sampled: well sampled annually, during the first quarter
RW-1  07-30-98 451.67 2742 42425 ND 07-30-98 Not sampled: well sampled annually, during the first quarter
RW-1 10-29-98  451.67 32.47 41920 ND 10-29-98 Not sampled: well sampled annually, during the first quarter
RW-1 03-16-99  451.67 2545 42622 ND  03-16-99 1,100 140 19 45 83 530 -- .- 1.0 NP
RW-1  05-05-99  451.67 27.23 42444 ND  05-05-99 Notsampled: well sampled annually, during the first quarter
RW-1  08-26-99  451.67 2998 42169 ND  08-26-99 Notsampled: well samipled annually, during the first quarter 1.39
RW-1 12-03-99 451.67 3238 41929 ND 12-03-99 Not sampled: well sampled annually, during the first quarter
RW-1 03-13-00  451.67 2553 42614 ND  03-13-00 1,100 130 35 0.7 95 230 -- -- 443 NP
RW-1  06-20-00 451.67 28.31 42336 ND  06-20-00 Not sampled: well sampled annually, during the first quarter -- 1.90

ft-MSL.: clevation in feet, relative to mean sca level
TPHG: total petroleurn hydrocarbons as gasoline, California DHS LUFT Method

MTBE: Methyl tert-butyl ether

EPA: United States Environmental Protection Agency
*: EPA method 8020 prior to 12/03/99

TPHD: total petroleumn hydrocarbons as diesel, California DHS LUFT Method

TRFH: total recoverable petroleum hydrocarbons

pg/L: micrograms per liter
mg/L: milligrams per liter
MD: none detected

NM: not measured
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Table 1
Groundwater Monitoring Data

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet ft-MSL feet pe/l pg/L ug/L pe/L pe/L pg/L pe/l.  mg/l.  mg/l. (P/NP)

- -1 not analyzed or not applicable

<: less than laboratory detection limit stated to the right
**: For previous historical groundwater elevation and analytical data please refer to Fourth Quarter 1995 Groundwater Monitoring Program Results and Remediation System Performance Evaluation

Report, ARCQ Service Station 771, Livermore, California , (EMCON, March 1, 1996).
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Table 2
Groundwater Flow Direction and Gradient
1995 - Present

ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Date Average Average
Measured Flow Direction Hydraulic Gradient
03-20-95 Northwest .03
06-02-95 North-Northwest 0.014
08-23-95 North-Northwest 0.03
12-04-95 North-Northwest 0.03
(2-20-96 Northwest 0.016
05-15-96 Northwest 0.024
08-13-96 North-Northwest 0.03
11-13-96 North-Northwest 0.031
03-26-97 Narth-Northwest 0.044
05-15-97 North-Northwest 0.031
08-26-97 North-Northwest 0.042
11-05-97 North-Northwest 0.03
02-18-98 Northwest 0.01
05-20-98 Northwest 0.03
07-30-98 North 0.04
10-29-98 North 0.005
03-16-99 North-Northwest 0.03
05-05-99 North 0.04
08-26-99 North-Northwest 0.05
12-03-99 North-Northeast 0.06
03-13-00 North-Northwest 0.066
06/20/00 North-Northwest 0.050
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SAMPLING AND ANALYSIS PROCEDURES




APPENDIX A
SAMPLING AND ANALYSIS PROCEDURES

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

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

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

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

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

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

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

e 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.

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 tap water.
During field sampling, equipment surfaces that were placed in the well or came into
contact with groundwater during field sampling were washed with detergent and double
rinsed with tap water before the next well was purged or sampled.
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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 after each use. A bottom-filling, clear disposable bailer was
used to verify floating hydrocarbon thickness measurements of less than (.02 foot.
Alternatively, an electric sounder and a bottom-filling Teflon bailer may have been used
to record floating hydrocarbon thickness and depth to water.

The electric sounder is a transistorized instrument that uses a reel-mounted,
two-conductor, coaxial cable that connects the control panel to the sensor. Cable
markings are stamped at 1-foot intervals. The water level was measured by lowering the
sensor into the monitoring well. A low-current circuit was completed when the sensor
contacted the water, which served as an electrolyte. The current was amplified and fed
into an indicator light and audible buzzer, signaling when water had been contacted. A
sensitivity control compensated for highly saline or conductive water. The electric
sounder was decontaminated 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.

Well Purging

If the depth to groundwater was above the top of screens of the monitoring wells, then the
wells were purged, otherwise non-purge groundwater samples were collected. Before
sampling occurred, a polyvinyl chloride (PVC) bailer, centrifugal pump, low-flow
submersible pump, or disposable bailer was used to purge standing water in the casing
and gravel pack from the monitoring well. 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.
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Groundwater purged from the monitoring wells was transported in a 240-gallon truck-
mounted tank to ARCO’s Harbor water treatment location in Sacramento for disposal.

Field measurements of pH, specific conductance, and temperature were recorded in a
waterproof field logbook. 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 disposable 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
disposable 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.

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 or ice until received by the laboratory. At the time of sampling,
each sample was logged on an ARCO chain-of-custody record that accompanied the
sample to the laboratory. Samples that required overnight storage prior to shipping to the
laboratory were kept cool (4° C) in a refrigerator.
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Samples were transferred from Cambria to an ARCO-approved laboratory by courier or |
taken directly to the laboratory by the environmental sampler. Sample shipments from

Cambria 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 ficld data sheets to ¢ Chain-of-custody record
document sampling activities in the sheets for documenting
field _possession and transfer of

samples

e labels to identify individual
samples ¢ Laboratory analysis request
sheets for documenting
analyses to be performed

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:

e Project number ¢ Calculated and actual purge
volumes
e Client’s name
¢ Purging equipment used
e Location
e Sampling equipment used
e Name of sampler
e Appearance of each sample
s Date and time (e.g., color, turbidity,
sediment)
¢ Well accessibility and integrity
¢ Results of field analyses

e Pertinent well data (e.g., casing (temperature, pH, specific
diameter, depth to water, well conductance)
depth)

¢ General comments

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

Sample labels contained the following information:

¢ Project number e Sampler’s initials
e Sample number (i.e., well » Date and time of collection
designation}

» Type of preservation used
¢ Sample depth (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 Cambria with the analytical results.

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 minimurm, the groundwater sampling and analysis request form included the following
information:

¢ Date scheduled e  Well number

s Site-specific instructions e Well specifications
(expected total depth, depth

s Specific analytical parameters of water, and product
thickness)
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- Sequoia
W’ Analytical

819 Striker Avenue, Suite 8
Sacramento, CA 95834
(916} 921-9500

FAX (916) 921-0100
www.sequotalabs.com

July 10, 2000

Darryk Ataide

Cambria Environmental - Qakiand
1144 65th Street, Ste. B

QOakland, CA 94608

RE: ARCO 771, Livermore, CA/S006349

Dear Darryk Ataide

Enclosed are the results of analyses for sample(s) received by the laboratory on June 22, 2000. If you have any
guestions concerning this report, please feel free to contact me.

Sincerely,

Kin Marehasd)

Kim Marchand
Client Services Representative

CA ELAP Certificate Number 1624

Lito Diaz
L aboratory Director




~ Sequoia
W’ Analytical

819 Striker Avenue, Suite 8
Sacramento, CA 95834
(216) 921-9600

FAX (916) 921-0100

www . sequoialabs.com

Cambria Environmental - Cakland Project: ARCQ 771, Livermore, CA Sampled: 6/20/00
1144 65th Street, Ste. B Project Number: 436-1607 Received: 6/22/00
Dakland, CA 94608 Project Manager:  Darryk Ataide Reponed: 7/10/00
ANALYTICAL REPORT FOR 5006349

Sampie Description Laboratory Sample Number Sample Matrix Date Sampled
MWI S5306349-01 Water 6/20/00
MWw2 5006349-02 Water 6/20/00
MW3 5006345-03 Water 6/20/00
MW35 5006349-04 Water 6/20/00
MWs 5006349-05 Water 6/20/00
Dup( 8006349-06 Water 6/20/00

Sequoia Analytical - Sacramento

The results in this report apply to the samples analyzed in accordance with the chain of custody document.

This analytical report must be reproduced in ils entirety.
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B19 Striker Avenue, Suite 8

' SequOia Sacramento, CA 95834
{916) 921-9600
. FAX (516} 921-0100
v An alytlc al www,sequolalabs.com
Cambria Environmental - Oakland Project: ARCOQ 771, Livermore, CA Sampled: 6/20/00
1144 65th Street, Ste, B Project Number: 436-1607 Received: 6/22/00
Oakland, CA 94608 Project Manager: Darryk Ataide Reported:  7/10/00
Total Purgeable Hydrocarbons (C6-C12), BTEX and MTBE by DHS LUFT
Sequoia Analytical - Sacramento
Batch Date Date Surrogate Reporting
Analyte Number Prepared  Amnalyzed Limits Limit Result Units Notes*
MW1 8006349-01 Water
Purgeable Hydrocarbons 0070059 7/3/00 7/3/00 50.0 356 ug/l 1
Benzene " " " 0.50¢ 40.1 "
Toluene " " " 0.500 7.17 "
Ethylbenzene " " " 0.500 11.9 "
Xylenes {(total} " " " 0.500 229 "
Methyl tert-butyl ether " " " 2,50 ND " N
Surrogate: aaa-Trifluorotoluene " W T T E0.0-140 i1 %
Mw2 S006349-02 Water
Purgeable Hydrocarbons 0070059 7/3/00 7/3/00 50.0 226 ug/l 1
Benzene " " " 0.500 2.20 "
Toluene " " " 0.500 ND "
Ethylbenzene " " " 0.500 4.83 "
Xylenes (total) " " " 0.500 7.88 "
Methyl tert-butyl ether " " " 2.50 NI "
Surrogate: aa,a-Trifluorotoluene " E " 60.0-140 106 %
MW3 5006349-03 Water
Purgeable Hydrocarbons 0070059  7/3/00 7/3/00 50.0 ND ug/l
Benzene " " " 0.500 ND "
Toluene " " " 0.500 ND "
Ethylbenzene " " " 0.500 ND "
Xylenes (total) " " " 0.500 ND "
Methy! tert-butyt ether " " " 2.50 ND "
Surrogate: a.aa-Trifluorotoluene " " A 60.0-140 107 %
MWs5 5006349-04 Water
Purgeable Hydrocarbons 0070059  7/3/00 7/3/00 50.¢ 60.8 ug/t 1
Benzene " " " 0.500 4.84 "
Toluene " " " 0.500 ND "
Ethylbenzene " " " 0.500 1.50 "
Xylenes (total} " " " 0.500 1.59 "
Methyl tert-butyl ether " " " 2.50 ND "
Surrogate: a.a,a-Trifl uorotoluene " " " 60.0-140 105 %
MW6 $006349-05 Water
Purgeable Hydrocarbons 0070059 7/3/00 7/3/00 50.0 195 ug/l 1
Benzene " " " 0.500 1.83 "
Toluene " " " 0.500 ND "
Ethylbenzene " " N (.500 0.528 "
Xylenes (total) " " " 0.500 ND !

Sequoia Analytical - Sacramento

*Refer to end of report for lext of notes and definitions.
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. S . 819 Striker Avenue, Suite 8
Sa ta, CA 95834

equoia oy

FAX (916) 921-0100

W Analytical o e com

Cambria Environmental - Oakland Project: ARCO 771, Livermore, CA Sampled: 6/20/00
1144 65th Street, Ste. B Project Number: 436-1607 Received: 6/22/00
Qakland, CA 94608 Preject Manager:  Darryk Ataide Reported:  7/10/00

Total Purgeable Hydrocarbons (C6-C12), BTEX and MTBE by DHS LUFT
Sequoia Analytical - Sacramento

Batch Date Date Surrogate Reporting
Analyte Number Prepared  Analyzed Limits Limit Result Units Notes*
MWG6 (continued) 5006349-05 Water
Methyl tert-butyi ether 0070059  7/3/00 7/3/00 2.50 ND ug/l
Surrogate: a,a,a-Trifluorotoluene " . " 60.0-140 73.3 %
Dup01 5006349-06 Water
Purgeable Hydrocarbons 0070059  7/3/00 713400 ' 50.0 67.4 ug/! 1
Benzene " " " 0.500 3.88 "
Toluene " " " 0.500 ND "
Ethylbenzene " " " 0.500 1.78 "
Xylenes (total) " " " 0.500 1.48 "
Methyl tert-butyt ether ! ! " 2.50 ND "
Surrogate: a,q, a-Trifluorotolucne " " " 60.0-140 102 %
Sequoia Analytical - Sacramento *Refer to end of report for text of notes and definitions.
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' Sequoia

W’ Analytical

819 Striker Avenue, Suite 8
Sacramento, CA 95834
(216) 921-9600

FAX (916) 921-0100
www.sequoialabs.com

Cambria Environmental - Oakiand Project: ARCO 771, Livermore, CA Sampled;: 6/20/00
1144 65th Street, Ste. B Project Number: 436-1607 Received:  6/22/00
Qakland, CA 94608 Project Manager: Darryk Ataide Reported:  7/10/00

Total Purgeable Hydrocarbons (C6-C12), BTEX and MTBE by DHS LUFT/Quallty Control
Sequoia Analytical - Sacramento

Date Spike Sample QC Reporting Limit Recov. RPD  RPD
Analyte Analyzed Level Result Result Units Recov, Limits % Limit % Notcs*
Batch: 0070059 Date Prepared: 7/3/00 Extraction Method: EPA 5030B (MeOH}
Blank 0070059-BLK1
Purgeable Hydrocarbons 7/3/00 ND ug/l 50.0
Benzene " ND " 0.500
Toluene " ND " 0.500
Ethylbenzene " ND " 0.500
Kylenes (total) " ND " 0.500
Methyl tert-buty! ether " ND " 2.50
Surrogate: a,0,a-Trifluorotoluene " 10.0 113 " 60.0-140 113
LCS 0070059-B51
Benzene 7/3/00 10.0 10.6 ug/l 70.0-130 106
Toluene " 10.0 105 " 70.0-130 105
Ethylbenzene " 10.0 11.0 " 70.0-130 110
Xylenes (total) " 30.0 325 " 70.0-130 108
Methyl tert-butyl ether " 10.0 12.6 " 70.0-130 126
Surrogate: a,a,a-Trifluorotoluene " 10.0 111 ol 60.0-140 111
Matrix Spike 0070059-MS1 S006349-01
Benzene 773100 10.0 401 46.0 ug/l 60.0-140  59.0 2
Toluene " 10.0 717 16.7 " 60.0-140 953
Ethylbenzene " 10.0 11.9 209 " 60.0-140  90.0
Xylenes (total} " 300 227 30.7 " 60.0-14¢ 933
Methyl tert-butyl ether 7 " 10.0 ND 25.0 " B 60.0-140 250 2
Surrogate; a,aq, a-Tr{ﬂuoratquené' " 10.0 10.0 " b 60.0-140 100
Matrix Spike Dup 0070059-MSD1 5006349-01
Benzene 7/3/G0 10.0 40.1 49.0 ug/l 60.0-140 89.0 250 405 2
Toluene " 10.0 7.17 17.6 " 60.0-140 104 250 873
Ethylbenzene " 10.0 1.9 222 " 60.0-140 103 250 135
Xylenes (total) " 30.0 227 336 " 60.0-140 103 250 988
Methyl tert-butyl ether " 10.0 ND 31.5 " 60.0-140 315 250 230 2
Surrogate: a,a,a-Trifluorotoluene " 100 10.4 ” 60.0-1400 104

Sequoia Analytical - Sacramento

*Refer to end of report for text of notes and definitions.
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- 819 Striker Avenue, Suite 8
\ Sequo la Sacramento, CA 95834
(216) 921-9600

FAX (916) 921-0100

W Analytical e

Cambria Environmental - Oakland Project: ARCO 771, Livermore, CA Sampled: 6/20/G0
1144 65th Street, Ste. B Project Number:  436-1607 Received: 6/22/00
Dakland, CA 94608 Project Manager: Darryk Ataide Reported:  7/10/00

Notes and Definitions

# Note

l Chromatogram Pattern: Weathered Gasoline C6-C12

2 The RPD and/or spike recovery for this QC sample is outside of established control limits due to sample matrix interference.
DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

Sequoia Analytical - Sacramento
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CAMBRIA .
WELL DEPTH MEASUREMENTS
EIIID Order | Time | Top of D"IT DTP DTW DO® | Casing Ji:me“t —_—
_ Screen _ _ Dia | ]
WY | IV |)g20| 32 | 406 R34 | 5 4m
Mw-2)| d ysipo | 300 | 379 2208 | 4. 5 "
(m T ges| X 39.6 2B | 2.3 4" ‘( |
v | G| j4s| 26 | e rstl D9 & | S o
C__,@ 2 |52 315 | 402 23.3% ) $.3 g | e ey s
(WD | (0 ysis| X | 433 25 | 2 | 4
MW7 | (, |jyss 300 397 os.ql | <y 4"
MW-8 L‘ ng 27.5 4.5 20.4\ |5 8 o Meel rewl focle
MW-9 | 1| 35| 295 | 395 23.55| 6.2 | 2 ek aeD ol
MW-10 | | /43| 29 37" 23.5M4 5.5 | 2" (e e
MW-11 | > |y | 29 39" o.q0| 3.3 | g
ii RW-1 | | ||5pp | 255 | 405 A8.3/ | /.9 e

Project Name: ARCO_0771

M &

Measured By:

HAARCOWT7 I\Forms\ARCO1_GW-DEPTH. WPD

Project Number: 436-1607__

Date:

&~ 20 - 0o




{ o CAMBRIA |
1 WELL SAMPLING FORM '
Project Name: ARCO 771 Cambria Mgr: Darryk Ataide well ID: MW-8Z |
} Project Number: 436 - 1607 Date: [,, ~2D-00 Well Yield:
I | Site Address: 899 Rincon Ave, Sampling Method: Well Diameter:  “ pve

Livermore ' —

Disposable bailer Technician(s):

| | Initial Depth to Water: 27 }0‘ Total Well Depth: 34 jy Water Column Height: 7 . ¥2%
i Volume/ft: LS 1 Casing Voli.tme: =, 2,2 3 Casing Volumes: 72 S O\
1%0 Purge: ‘

N

Purging Device: Submersible Pump Did Well Dewater?: Total Gallons Purged:

Start Purge Time: [}, ' Stop Purge Time: Total Time:
; Well Diam. Volume/ft {gallons)

1 Casing Volume = Water column height x Volume/ ft. 2" 0.16

4 0.65
1 6" 147
Time Casing Temp. pH Cond. Comments

‘ Volume C usS
\ =

e 1O 23 | 2.3 us+
| :‘
| oy | aever-| 1) .S odd |
| Sample ID Date Time Container | Preservative Analytes Analytic Method

Type .
} MWZ|  b-DO0 110 38V0A HCL°~ | BTEX,TPHg, MTBE | 8021B/8240
N

|

D:\TEMPLATE\FORMS\HE[D\\_VEU_SAW.WPD

N3M 373194




CAMBRIA

WELL SAMPLING FORM
Project Name: ARCO 771 Cambria Mgr: Darryk Ataide Well ID: MW-&
Project Number: 436 - 1607 Date: [ -20.0 0 Well Yield: i
Site Address: 899 Rincon Ave, Sampling Method: Well Diameter:\+ “pve
Livermore — f
Disposable bailer Technician(s): (Al
Initial Depth to Water: 2 3 o@ Total Well Depth: 2732 9 Water Column Height: \vy 29
| | Volume/ft: - LS 1 Casing Volume: Q ( = 3 Casing Volumes: 2 ¥,
@0 Purge:
Purging Device: Submersible Pump | Did Well Dewater?: \/E' S Total Gallons Purged: j:. 5. S
Start Purge Time: \ 572X Stop Purge Time: {5 A2 Total Time: 2 &~
Well Diam. Yolume/ft (pallons) |
| 1 Casing Volume = Water column height x Volume/ ft. 2" 0.16 '
' 4" 0.65
6" 147
Time Casing Temp. pH Cond. Comments
Volume C us
\ S22 \D 2¢.9 7.9 570
\sS 36 \Y 2.3 .14 L8
l‘\ —
\ 'Qkf pT 3= \S5 gbﬁ\\uw S
harw ol 0% QE’LHFrPﬁ e .
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
MW-2 (, - 10-% jg 4] 3 4VOA HCL BTEX, TPHg, MTBE 8021B / 8240

DATEMPLATE\FORMS\FIEED\WELLSAMP. WPD
NSM 53194




CAMBRIA |

WELL SAMPLING FORM
Project Name: ARCO 771 Cambria Mgr: Darryk Ataide Well ID: MW-3
Project Number: 436 - 1607 Date: (£ -2 o -wo WellYield: »
Site Address: 899 Rincon Ave, Sampling Method: Well Diameter: t,\ “pvc
Livermore — }
Disposable bailer Technician(s): W)l
Initial Depth to Water: 2_(, p 3 | Total WellDepth: 3§ (, Water Column Height: 13.53

Volume/it:

1 Casing Volume:

7. 92

3 Casing Volumes: 2(, ,yi.

Purge/No Purge:

Purging Device: Submersible Pump

Did Well Dewater?:

Total Gallons Purged: 1/ 9

Start Purge Time: |5 S (. Stop Purge Time: /6 O _é; Total Time: 2 S
Well Diam, Volume/ft {gallons}
1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
4 0.65
6" 1.47
Time Casing Temp. pH Cond. Comments
Volume C uS
0] O 235 | 7.9 )
/3 \4 23 .6 .1 Y52
/6ot b 23.4 L.¥ yys
b0 < 13 23.3 ¢.% g44
Orpverees |§Tallieen e Tele
Q@uo.:f-w 1 STen plegr
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
MW-3 L7006 [O | 39VOA HCL BTEX, TPHg, MTBE 8021B / 8240

DATEMPLATEAFORMS\FIELDWELLSAMP. WPD
NSM 5731594




‘ CAMBRIA |

WELL SAMPLING FORM
Project Name: ARCO 771 Cambria Mgr: Darryk Ataide Well ID: MW-§ 5
Project Number: 436 - 1607 Date: Well Yield:
Site Address: 899 Rincon Ave, Sampling Method: Well Diameter:  ““ pvc
Livermore —
Disposable bailer Technician(s):
Initial Depth to Water: 27{3'} Total Well Depth: L[O’ L Water Column Height: \7 g_%
Volume/ft: . Lat; I Casing Volume: §&’, 32 3 Casing Volumes: ) &, p )
‘ @0 Purge:
Purging Device: Submersible Pump Did Well Dewater?: Total Gallons Purged:
Start Purge Time: |2 |(_ Stop Purge Time: Total Time:
‘ Well Diam. Yolume/fi (gallons)
1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
4 0.65
6" 1.47
Time Casing Temp. pH Cond. Comments
Volume C us
\F2) (D 23 .6 (2.8 275
\ 22 (4 23.9 6. 382
| F 1Y | & 22 M 6. ¥ 379
Y2 | g 23.2 L.¥ 3728
DR ETELS GTAlilizee | 1NTS Ao Fel
Y@
o
|
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
MW& S (y@m l‘-?zs S#VOA HCL BTEX, TPHg, MTBE 80218 / 8240
Oup O |p-2000] — | /¢ ' U
‘ ,
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CAMBRIA

WELL SAMPLING FORM
Project Name: ARCO 771 Cambria Mgr: Darryk Ataide Well ID: MW-6
Project Number: 436 - 1607 Date: |, ~2p0-.0p Well Yield:
Site Address: 899 Rincon Ave, Sampling Method: Well Diameter: || “pve
Livermore —
Disposable bailer Technician(s):
Initial Depth to Water: 29 2 | Total Well Depth: L3, Water Column Height: (L} Q&

Volume/ft: b 1 Casing Volume: Q'l\ 3 Casing Volumes: 25 ,\g
ﬁurge?blo Purge:
[ ] -
Purging Device: Submersible Pump Did Well Dewater?: N o Total Gallons Purged: T 2 |
Start Purge Time: /£ > =2 Stop Purge Time: |1, 2\ Total Time: 2<5
Well Diam. Volume/ft {gallons)
1 Casing Volume = Water column height x Volume/ ft. 2" 0.16
4 0.65
6" 147
Time Casing Temp. pH Cond. Comments
Volume C uS
1(»29 (o 273 .9 +. 2 a3
| (o 30 Y 22.4 3.2 B2
[ 21 17 22.3 3.2z Hz3
L (L322 |8 22,3 2.2 Yzl
JelR2 | 20 2.4 7.1 420
o, nes  Srableizen |Nre “*faw»#‘@f'——
STep W
Sample ID Date Time Container | Preservative Analytes Analytic Method
Type
MW-6 b.fzg-oo ][9'-\ 3 | 34V0A HCL BTEX, TPHg, MTBE 8021B / 8240
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