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CAMBRIA February 13, 2002

Ms. eva chu

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

f[g 26
Re: Quarterly Groundwater Monitoring Report 2002
Fourth Quarter 2001
ARCO Service Station No. 6113
785 East Stanley Boulevard
Livermore, California

@ Cambria Project #438-1611

Dear Ms. chu:

On behalf of ARCO, Cambria Environmental Technology, Inc. (Cambria) is submitting the
attached report which presents the results of the fourth gquarter 2001 groundwater monitoring
program and the installation of a replacement monitoring well MW-13 at 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.
Please call if you have any questions.

Sincerely,
Cambria Environmental Technology, Inc.

e Thad Aotefami @ IPFWL kofz)

Ron Scheele, RG
Senior Project Manager
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Date: February 13, 2002

CAMBRIA Quarter: 4™ Quarter, 2001
ARCO QUARTERLY GROUNDWATER MONITORING REPORT
Station No.: 6113 Address: 785 East Stanley Boulevard, Livermore, California
ARCO Environmental Engineer: Paul Supple
Consulting Co./Contact Person: Cambria Environmental Technology Inc. / Ron Scheele, RG
Consultant Project No.: 438-1611
Primary Agency/Regulatory ID No.: ACHCSA

WORK PERFORMED THIS QUARTER (FOURTH - 2001):

1. Prepared and submitted semi-annual groundwater monitoring report for third quarter 2001.
2 Performed fourth quarter groundwater monitoring and sampling on October 5, 2001.
6 3 Installed replacement well (MW-13) on November 9, 2001 as outlined in Cambria's Well Replacement
Workplan, dated June 15, 2001.

WORK PROPQSED FOR NEXT QUARTER (FIRST - 2002):

1. Prepare and submit quarterly groundwater monitoring report for fourth quarter 2001.
2 Incorporate well MW-13 into quarterly groundwater monitoring program.

MONITORING:

Current Phase of Project: Semi-Annual Groundwater Monitoring

Frequency of Sampling: Annual (4th Quarter): MW-1, MW-2, MW-3, MW-8, MW-9,
MW-10
Semi-Annual (2nd/4th Quarter); MW-4, MW-6, MW-7,
MW-11, MW-12
Onetime event (3" Quarter): MW-6, MW-7, YW-1

Frequency of Monitoring: Semi-Annual (groundwater)

Is Free Product (FP) Present On-site: No

Bulk Soil Removed This Quarter : None

Bulk Soil Removed to Date ; 288 cubic yards of TPH impacted soil

Water Wells or Surface Waters,

within 2001 f1., impacted by site: None
Current Remediation Techniques: Natural attenuation
Average Depth to Groundwater 26.97 feet

Groundwater Flow Direction and Gradient:  0.031 ft/ft toward Northeast

DISCUSSION:

Based on field measurements collect on October 5, 2001, groundwater beneath the site flows
towards the northeast, at a gradient of 0.031 ft/ft. This is consistent with the historic groundwater
flow direction and gradient.

Hydrocarbon concentrations detected this quarter are consistent with the previous sampling
event. The maximum TPHg, benzene, and MTBE concentrations were detected in well VW-1 at
1,500, 140, and 660 micrograms per liter {ug/L), respectively.

HAARCOWG1 13WOMRA6113g401.doc 1




Date: February 13, 2002

CAMBRIA Quarter: 4™ Quarter, 2001

Monitoring Well Installation

On November 9, 2001, monitoring well MW-13 was installed to a depth of 30 feet below ground
surface (bgs) using 8-inch diameter hollow stem augers. Matthew Myers, Cambria Geologist, was
present for the installation, working under the supervision of Ron Scheele, a California Registered
Geologist. The well was installed by V & W Drilling of Isleton, California (C57 License No.
720304).

Well MW-13 was sampled to 31.5 feet bgs at 5-foot intervals using a California modified split
spoon sampler. Soil types encountered consisted of fill and sandy gravel underlain by silty sand
and sandy and clayey silt. Well MW-13 was constructed with 2-inch diameter schedule 40 PVC
casing and screened with 20 feet of 0.010-inch slotted casing. The well was completed with No.
2/12 sand from the bottom of the boring to 2 feet above the top of screened casing, which was
overlain by 1 foot of bentonite, and bentonite cement grout to the surface. See Appendix D for a

@ copy of the soil boring log and well construction details.
Monitoring well MW-13 will be surveyed horizontally and vertically and incorporated into the

guarterly monitoring and sampling beginning in the first quarter 2002.

ATTACHMENTS:
» Figure 1~  Groundwater Elevation Contour and Analytical Summary Map
s Tablei- Historical Groundwater Elevation and Analytical Data
« Table2 -  Groundwater Flow Direction and Gradient

« Table3 -  Soil Analytical Results

= Appendix A — Field and Laboratory Procedures

s Appendix B - Certified Analytical Report, Chain-of-Custody Documentation
s Appendix C -~ Field Data Sheets

+ Appendix D — Boring Log/Well Construction Details

¢ Appendix E — Soil Sampling Laboratory Results

HAARCOWG11WQMRYG113g401 .doc 2
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EXPLANATION
MW-1 @ Monitoring well location

N VW-1 4 Vapor Extraction Well Location
s
o ﬂ + MW-5 3 Abandoned Well Location

Well Designation
ELEV | Groundwater Elevation
. semre|  Concentration of total petroleum
S | hydrocarbons as gasoline,
benzene, and in groundwater
in micrograms per liter ’
SHWHMM1WU1
~  Data Not Reporied
s Wall Not Sampled

= AT ., Groundwater elevation anomalous,
= not used for contouring

——— 434,00 Groundwater elevation contour

October 5, 2001

{
Groundwater Elevation Contour
and Analytical Summary Map

@DD Approximate groundwatsr flow
direction and gradisnt
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Table 1

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

ARCO Service Station 6113
785 East Stanley Boutevard, Livermore, California

Topof Casing Depthto Groundwater

TPH

Ethyl- Total MTBE

MTBE  Dissolved

Purged/

Well Date Elevation Water Elevation Date Gasoline Benzene Toluene benzene  Xylenes  8021B 8260 Oxygen  Not Purged
Number Gauged  (fi-MSL) (feet) (i-MSL)  Sampled  (pp/ly  {(pg/l)  (pgfl) (pelly  (uel)  (pgil) (pe/l)  {mgfl) (P/NP)
MW-1  03-23-95 457.04 14.12 442,92 03-23-95  Not sampled: well sampled annually, during the fourth quarter
MW-1  05-31-95 457.04 14.45 442.59 05-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-1  08-31-95 457.04 17.12 439.92 08-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-1  11-28-95 457.04 16.34 440.70 11-28-95 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-1  02-22-96 457.04 13.23 443.81 02-22-96 Not sampled: well sampled annually, during the fourth quarter
MW-1  05-23-96 457.04 14.02 443.02 05-23-9%6  Not sampled: well sampled annually, during the fourth quarter
MW-1  08-08-96 457.04 16.13 440.91 08-08-96 Mot sampled: well sampled annually, during the fourth quarter
MW-1  11-07-96 457.04 17.28 439.76 11-08-96 <50 <0.5 <).5 <0.5 <0.5 <3
MW-1  03-27-97 457.04 14.91 44213 03-28-97  Not sampled: well sampled annually, during the fourth quarter
MW-1  05-19-97 457.04 16.47 440.57 05-19-97  Not sampled: well sampled annually, during the fourth quarter
MWw-1  05-18-98 457.04 14.69 442.35 05-18-98  Not sampled: well sampled annually, during the fourth quarter
MW-1  11-02-98 457.04 25.94 431.10 11-02-98 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-1  06-04-99 457.04 17.38 439.66 06-04-99  Not sampled: well sampled annually, during the fourth quarter
MW-1  11-11-99 457.04 18.63 438.41 11-11-99 <50 <(.5 <0.5 <0.5 <l <3 1.03 P
MW-1  06-20-00 457,04 17.09 439.95 06-20-00  Not sampled: well sampled annually, during the fourth quarter 31
MW-1  08-29-00 457.04 18.20 438.84 08-29-00  Not sampled: well sampled annally, during the fourth quarter 2.66
MW-1  11-29-00 457.04 20.30 436.74 11-29-00 <50.0  <0.500  <.500 <0.500 1.36 <2.50 0.71 P
MW-1  05-02-01 457.04 22.39 434.65 05-02-01  Not sampled; well sampled annually, during the fourth quarter
MW-1  08-15-01 457.04 24.97 43207 08-15-01 Not sampled: well sampled annually, during the fourth quarter
MWwW-1  10-05-01 457.04 2509 431.95 10-05-01 <50 <0.50 <0.50 <0.50 <0.50 <2.5 0.78 P
MW-2  03-23-95 457.74 14.15 443.59 03-23-95  Not sampled: well sampled annually, during the fourth quarter
MW-2  05-31-95 457.74 14.607 443.07 05-31-85  Not sampled: well sampled annually, during the fourth quarter
MW-2  08-31-95 457.74 17.24 440.50 08-31-95 Not sampled: well sampled annually, during the fourth quarter
MW-2  11-28-95 457.74 16.40 441.34 11-29-95 <50 <0.5 <0.5 <05 <5 <3
MW-2  02-22.9% 457.74 13.55 444.19 02-22-96  Not sampled: well sampled annually, during the fourth quarter
MW-2  05-23-96 457.74 14.29 443.45 05-23-96  Not sampled: well sampled annually, during the fourth quarter
MW-2  08-08-96 457.74 16.19 441.55 08-08-96  Not sampled: well sampled annually, during the fourth quarter
MW-2 110796 457.74 17.50 440.24 11-07-96 65 0.6 T4 21 12 5
MW-2  03-27-97 457.74 15,32 442,42 03-28-97 Not sampled: well sampled annually, during the fourth quarter
MW-2  05-19-97 457.74 16.62 441.12 05-19-97  Not sampled: well sampled annually, during the fourth quarter
MW-2  05-18-98 45774 15.12 442.62 05-18-98  Not sampled: well sampled amually, during the fourth quarter
MW-2  (1-02-93 457.74 26.66 431.08 11-02-98 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-2  06-04-99 457.74 17.74 440.00 06-04-99  Not sampled: well sampled annually, during the fourth quarter
MW-2  11-11-99 457.74 18.75 438.99 11-11-99 <50 <0.53 <0.3 <0.5 <1 <3 0.82 r
MW-2  (6-20-00 457.74 17.21 440.53 06-20-00 Not sampled: well sampled annually, during the fourth quarter 2.6
MW.2  08-29-00 457.74 18.25 439.49 08-29-00 Not sampled: well sampled annually, during the fourth quarter 2.65
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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

Top of Casing Depthio  Groundwater TPH Ethyl- Total MTBE MTBE Dissolved  Purged/
Well Date Elevation Water Elevation Date Gasoline Benzene Toluene  benzene  Xylenes  8021B 8260 Oxygen  Not Purged
Number _Gauged (f-MSL) (feet) (ArMSL}y  Sampled  {(up/L) (pep/L) (pg/l) (pg/) {pg/l) (ug/l) (ug/l) {ma/L) (P/NF)
MW-2  11-29-00 457.74 20.69 437.05 11-29-00 <50.0  <0.500 0.581 0.827 438 <2.50 0.88 P
MW-2  05-02-01 457.74 22.69 435.05 05-02-01  Not sampled: well sampled annually, during the fourth quarter
MW-2  08-15-01 457.74 25.15 432,59 08-15-01  Not sampled: well sampled annually, during the fourth quarter
MW-2  10-05-01 457.74 25,22 432.52 10-05-01 <50 <0.50 <0.50 <0.50 <0.50 <25 0.80 P
MW-3  03-23-95 456.97 14.13 442 84 03-23-95  Not sampled: well sampled annually, during the fourth quarter
MW-3  05-31-95 456.97 14.46 442 .51 05-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-3  08-31-95 456.97 17.06 43991 08-31-95  Not sampled: well sampled annually, during the fourth quaiter
MW-3  11-28-95 456.97 16.27 440.70 11-28-95 <50 <05 <0.5 <0.5 <0.5 <3
MW-3  02-22-96 456.97 13.14 443.83 02-22-96  Not sampled: well sampled annually, during the fourth quarter
MW-3  05-23-96 456.97 13.95 443.02 05-23-96 Not sampled: well sampled annually, during the fourth quarter
MW-3  08-08-96 456,97 16.03 440.94 08-08-96  Not sampled: well sampled annually, during the fourth quarter
MW-3  11-07-96 456.97 17.26 439.71 11-07-96 <50 <0.5 0.9 <0.5 1.5 <3
MW-3  03-27-97 456.97 [4.85 442.12 03-28-97  Not sampled: well sampled annually, during the fourth quarter
MW-3  05-19-97 456.97 16.40 440.57 05-19-97  Not sampled: well sampled annually, during the fourth quarter
MW-3  05-18-98 456.97 14.66 442.31 05-18-95  Not sampled: well sampled annually, during the fourth quarter
MW-3  11-02-98 456.97 25.85 431.12 11-02-98  «1,000 <10 <lb <t0 <10 1,700
MW-3  06-04-99 456.97 17.35 439.62 06-04-99  Not sampled: well sampled annually, during the fourth quarter
MWw-3  11-11-99 456.97 18.58 438.39 11-11-99 <50 <0.5 <0.5 <0.5 <1 <3 0.79 P
MW-3  06-20-00 4560.97 17.03 439.94 06-20-00 Not sampled: well sampled annually, during the fourth guarter 2.8
MW-3  08-20-00 456.97 18.25 438.72 08-29-00 Not sampled: well sampled annually, during the fourth quarter 3.39
MW-3  11-29-00 456.97 20.27 436.70 11-29-00 <50.0 <0500  <0.500 1.08 3.34 <2.50 0.67
MW-3  05-02-01 456.97 22.33 434.64 05-02-01  Not sampled: well sampled annually, during the fourth quarter
MW-3  08-15-01 456.97 25.03 431.94 08-15-01  Not sampled: well sampled annually, during the fourth quarter
MW.3 10-05-01 456.97 25.17 431.80 10-05-01 <50 <0.50 <0.50 <0.50 <0.50 <2.5 0.79 P
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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

Top of Casing Depthto  Groundwater TPH Ethyt- Total MTBE MTBE  Dissolved  Purged/
Well Date Elevation Water Elevation Date Gasoline Benzene Toluene  benzene  Xylemes — 8021B 8260 Oxygen  Not Purged
Number Gauged (ft-MSL) (feety (ft-MSL) _ Sampled (gl  {pg/ly (ug/l) (/L) (pg/L) (pg/1) (pe/L) (/L) (PINP)
MW-4  03-23-95 456.55 15.39 441.16 03-23-95 210 2.1 0.6 0.8 2.1 --
MW-4  05-31-95 456.55 1532 441.23 05-31-95 190 1.6 <0.5 0.7 0.9 --
MW-4  08-31-95 456.55 17.86 438.69 08-31-95 160 1.2 0.7 <0.5 <2 <3
Mw-4  [1-28-95 456.55 17.18 439.37 11-29-95 150 0.7 <0.5 0.7 1.4 <3
MW-4  (2-22-96 456.55 14.80 441,75 02-22-96 100 <0.5 <0.5 <0.6 0.8 <3
MW-4  05-23-96 456.55 14.43 442,12 05-23-96 86 <0.5 <0.5 <0.5 <0.7 <3
MW-4  08-08-96 456.55 16.80 439.75 08-08-96 98 <0.5 <0.53 <0.5 1.3 <3
MW-4  11-07-96 456.55 17.90 438.63 11-13-96 140 <0.5 <0.5 <0.9 1.3 <3
MW-4  03-27-97 456.55 15.22 441.33 03-28-97 <50 11 <0.5 <0.5 1.6 <3
MW-4  05-19-97 456.55 16.98 439.57 05-19-97 62 <0.5 <0.5 <0.5 0.6 <3
MW-4  (5-18-98 456.55 14.99 441.56 05-18-98 <50 <0.5 <0.5 <0.5 <0.5 64
MW-4  11-02-9% 456.55 25.29 431.26 11-02-98 74 <0.5 <0.5 <0.5 <0.5 9%
MW-4  06-04-99 456.55 17.95 438.60 06-04-99 100 <(.5 <0.5 <0.5 <0.5 38 P
MW-4  11-11-99 456.55 19.25 437.30 11-11-9% 88 <0.5 <0.5 <0.5 <t 10 0.77 P
DUP1  06-20-00 NR NR NR 06-20-00 <50.0 <0500  <0.500  <0.500  <0.500 62.3
MW-4  06-20-00 456.55 17.79 438.76 06-20-00 <50.0 <0.500 <0.500 <0.500 <0.500 824 13 P
MW-4  08-29-00 456.55 18.80 437.65 08-29-00 56.0 <0.500 <0.500 <0500  <0.500 47.9 0.97 P
Mw-4  11-29-00 456,55 20.50 436.05 11-29-G0 <50.0 <0500 <0500 <0500  <0.500 9.88 10.4 0.59 P
MW 05-02-01 456.55 22.65 433.80 05-02-01 <50.0 <0500 <0500 <0500  <0.500 61.1 70.9 0.74 P
bUP1 050201 NE NR NR 05-02-01 <500 <0500 <0500 <0500  <0.500 59.4 68.4
MW-4  08-15-01 NR NR NR 08-15-01 Not sampled: well dry
MW-4 10-05-01 NR NR NR 10-05-01 Not sampled: well dry
MW-5  03-23-95 455.84 13.97 441.87 03-23-95 68 4.2 3.4 23 12 --
MW-5  05-31-95 455.84 NR NR 05-31-95  Not sampled: well was inaccessible
MW-5 08-31-95 455.84 NR NR 08-31-95 Not sampled: well was inaccessible
MW-5  11-28-95 455.84 16.46 43038 11-29-95 960 41 24 38 210 <5
MW-5  02-22-96 455.84 13.34 442.50 02-22-96  Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-5  05-23-96 455,84 14.36 441.48 05-23-96 7,100 440 180 270 1,700 <30
MW-5 08-08-26 455.84 16.38 439.46 08-08-96  Not sampled: well sampled sermi-annually, during the second and fowrth quarters
MW-5 11-07-96 455.84 17.26 438.58 11-[3-96 5,600 230 36 210 1,100 <80
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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

Top of Casing Depthto Groundwater TPH Ethyl- Total MTBE MTBE Dissolved  Purged/
Well Date. Elevation Water Elevation Date Gasoline Benzene Toluene  benzene  Xylenes  8021B 8260 Oxygen  Not Purged
Number Gauged  (f-MSL) (feet) (ft-MSL)  Sampled  {(ug/l}  (ug/l) tugfl) (ugl) (pafl) (eg/Ly  (ueg/l)  (mgfl) (P/NP)
MW-5  03-27-97 455.84 15.95 439.89 03-28-97  Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-5  05-19-97 455.84 16.64 43920 05-20-97 7,600 480 140 400 1,200 <40
MW-5  05-18-98 455.84 14.75 441.09 05-18-98 990 46 13 45 180 4
MW-5  11-02-98 455.84 27.83 428.01 11-02-98 14,000 690 140 550 2,200 100
MW-5  06-04-99 455.84 17.47 438.37 06-04-99 8,300 690 370 90 440 1,400 P
MW-5  11-11-99 455.84 18.80 437.04 11-11-99 18,000 900 190 1,100 3,200 72 0.86 P
MW-5  06-20-00 455.84 i7.14 438.70 06-20-00 10,200 618 122 832 2,020 <50.0 1.6 P
MW-5  08-29-00 455.84 18.60 437.24 08-20-00 12,300 436 166 711 2,120 517 0.79 P
MW-5  11-29-00 455.84 20.57 43527 11-29-00 26,000 491 149 1,090 3.810 671 <20.0 0.51 P
MW-5  05-02-01 NR NR MR 05-02-01 Well Abandoned
MW-6  03-23-95 454.93 13.38 441.55 03-23-95 <350 1.5 <0.5 <0.5 0.9 --
MW-6  05-31-95 454,93 13.96 440.97 05-31-95 <50 <0.5 <0.5 <0.3 0.5 --
MW-6  08-31-95 454.93 16.71 438.22 08-31-95 150 9 18 4 12 <3
MW-6  11-28-95 454.93 15.65 439.28 11-29-95 <50 0.6 <0.5 <0.5 0.8 <3
MW-6  02-22-%6 454.93 12.53 442.40 02-22-96 <50 1.9 <0.5 0.8 21 <3
MW-6  05-23-96 454.93 13.24 441.69 05-23-96 <50 <0.5 <05 <0.5 <0.5 <3
MW-6  08-0R-96 454.93 16.65 438.28 08-08-96 <50 0.5 <0.5 <0.5 0.5 <3
MW-6  11-07-96 454,93 16.65 43828 11-08-96 114 5.3 1.3 31 6.6 <3
MW-6 032797 454,93 14.25 440.68 03-28-97 <50 23 <0.5 09 3.5 4
MW-6 05-19-97 454,93 15.87 439.06 05-20-97 <50 <0.5 0.5 <0.5 <5 <3
MW-6 (05-18-98 454.93 14.00 440.93 03-18-98 <50 <0.5 <{.5 .5 <5 <3
MW-6  11-02-98 454.93 24.95 429.98 11-02-98 <50 1.2 <0.5 <0.5 <0.5 3
MW-6  06-04-9% 45493 16.68 438.25 06-04-99 310 41 3.8 11 19 33 P
MW-6  11-11-99 454.93 16.12 438.81 11-11-99 <50 0.5 <05 <0.5 <1 <3 0.92 P
MW-5  06-20-00 454.93 16.63 438.30 06-20-00 <50.0 <0500 <0500 <0500  <0.500 17.3 1.9 P
DUP  08-29-00 NR NR NR 08-29-00 <50.0 <0500 <0500 <0500 <0.500 <2.50
MW-6  08-29-00 454.93 17.91 437.02 08-29-00 <50.0 <0.500 0.551 <0.500  <0.500 <2.50 1.67 P
MW-6  11-29-00 454.93 20.30 434.63 11-29-00 <50.0 <0.500 <0.500 <0.500 1.03 <2.50 0.79 P
MW-6  05-02-01 454.93 2220 43273 05-02-01 3,230 1,300 336 £9.4 136 1,810 2,310 0.95 P
MW-6  08-15-01 454,93 27.95 426.98 08-15-0t <50 <01.50 <0.50 .50 <).5G 21 25 0.63 P
MW-6  10-05-01 43493 28.05 426.88 10-05-01 <50 <0.50 <0.5¢ <0.50 <0.50 <2.5 0.85 P
o 20-0) <y <of $ED
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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

Top of Casing Depth to  Groundwater TPH Ethyl- Taotal MTRE MTBE Dissolved  Purged/
Well Date Elevation Water Elevation Date Gasoline Benzene Toluene benzene  Xylenes  8021B 8260 Oxygen  Not Purged
Number  Gauged (fi-MSL) (feet} (t-MSL)}  Sampled {pg/L) {pug/L} (/L) {pg/L) {pall) (pg/L) (pg/l) (mg/L) {P/NP)
MW-7  03-23-95 454,92 13.29 441.63 03-23-95 <50 0.5 <0.5 <0.5 <0.5 --
MW-7  05-3195 45492 1372 441.20 05-31-95 <50 <0.5 <{.5 <0.5 <0.5 --
MW-7  08-31-95 45492 16.53 438.39 08-31-95 <50 <0.5 <{.5 <0.5 1.2 <3
MW-7  11-28-95 45492 15.50 439.42 11-29-95 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-7  02-22-96 454.92 1230 442.62 02-22-96 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-7  05-23-96 454.92 13.02 441.50 05-23-96 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-7  08-08-96 454.92 NR NR 08-08-96  Not sampled: unable to locate well
MW-7  11-07-96 434,92 16.50 438.42 11-08-96 <50 <0.5 <0.5 <0.5 0.8 <3
MW-7  03-27-97 454.92 14.22 440.70 03-28-97 <50 <(.5 <0.5 <0.5 <0.5 <3
MW-7  05-19-97 45492 15.74 43918 05-20-97 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-7  05-18-98 454.92 13.82 441.10 05-18-98 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-7  11-02-98 454.92 24.80 430,12 11-02-98 <50 <0.5 <0.5 <0.5 <0.5 4
MW-7  06-04-99 454,92 16.55 438.37 06-04-99 <50 <0.5 0.5 <0.5 <0.5 <3 P
MW-7  11-11-99 454,92 18.02 436.90 11-11-99 <50 <0.5 0.5 <0.5 <1 <3 1.03 P
MW-7  06-20-00 454.92 16.50 438.42 06-20-00 <50.0 <0500 <0500 <0500  <0.500 <2.50 1.3 P
MW-7  08-29-00 454.92 17.80 437.12 08-29-00 <50.0 <0500 <0500 <0500  <0.500 <2.50 1.67 P
MW-7  11-29-00 454.92 19.61 435.31 11-29-00 <50.0 <0500 <0500 <0500  <0.300 <2.50 0.51 P
MW-7  05-02-01 454.92 22.05 432.87 05-02-01 <50.0 <0500 <0500 <0.500  <0.500 <2.50 2.66 0.9 P
MW-7  08-15-01 454,92 27.55% 427.37 08-15-01 <50 <0.50 <0.50 <0.50 <0.50 <25 0.84 P
MW-7  10-05-01 454.92 27.59 427.33 10-05-01 <50 <0.50 <0.50 <0.50 <0.50 <25 0.62 P
LU I CRY (s
MW-8§  03-23-95 456.97 11.55 445.42 03-23-95  Not sampled: well sampled annually, during the fourth quarter
MW-8  05-31-95 456.97 12.37 444.60 05-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-8  08-31-95 456.97 15.68 441.29 08-31-95 Mot sampled: well sampled annually, during the fourth quarter
MW-§  11-28-95 456.97 14.15 442.82 11-28-95 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-3  02-22-96 456.97 10.97 446.00 02-22-96  Not sampled: well sampled annually, during the fourth quarter
MW-§  05-23-96 456.97 11.90 445.07 05-2396  Not sampled: well sampled annually, during the fourth quarter
MW-§  08-08-96 456.97 13.85 443.12 08-08-96 Not sampted: well sampled annually, during the fourth quarter
MW-8  11-07-96 456.97 15.08 441.89 11-08-96 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-8 032797 456.97 12.96 444.01 03-28-97  Not sampled: well sampled annually, during the fourth quarter
MW-8  05-19-97 45697 14.35 442,62 05-19-97  Not sampled: well sampled annually, duning the fourth quarter
MW-8  05-18.98 456.97 12.97 444.00 05-18-98  Not sampled: well sampled annually, during the fourth quarter
MW.8 1i-02-98 456.97 26.01 430.96 11-02-98 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-8  06-04-99 456.97 15.53 441.44 06-04-09 Mot sampled: well sampled annually, during the fourth quarter
BMW-8  11-11-99 456.97 16.67 440.30 11-11-59 <50 <0.5 <0.5 <0.5 <1 <3 1.01 P
MW-8  06-20-00 456.97 15.29 441.68 06-20-00 Not sampled: well sampled annually, during the fourth quarter 24
MW-§  08-29-00 456.97 16.59 440.38 08-29-00 Not sampled: well sampled annually, during the fourth quarter 3.37
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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

Top of Casing  Depthto  Groundwater TPH Ethyl- Total MTBE MIBE Dissolved  Purged/
Well Date Elevation Water Elevation Date (Gasoline Benzene Toluene benzene Xylenes  8021B 8260 Oxygen  Not Purged
Nomber Gauged  (fi-MST) (feet) (ft-MSL)  Sampled  (up/)  (ue/L) (pe/L) (rgll)  (pg/l) (ua/l) {ugl)  (mg/l) (P/NE)
MW-8  11-29-00 456.97 19.80 437.17 11-29-00 <50.0 <0500  <0.500 <0.500 0.772 «2.50 1.35 P
MW-8  05-02-01 456.97 2212 434.85 05-02-01 Not sampled: well sampled annually, during the fourth quarter
MW-8  08-15-01 456.97 27.63 429.34 08-15-D1  Not sampled: well sampled annually, during the fourth quarier
MW-§ 10-05-01 456.97 27.65 429.32 10-05-01 <50 <0.50 <0.50 <0.50 <50 <2.5 1.07 P
MW-9  03-23-95 456.18 13.18 443.00 (3-23-95  Not sampled: well sampled annually, during the fourth quarter
MW-9  05-31-93 456.18 12.66 443.52 05-31-95  Not sampled: well sampled annually, during the foorth quarter
MW-9  08-31-95 456.18 14.40 441.78 08-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-9  11-28-95 456.18 14.26 441.92 11-29-95 <50 <{1.5 <0.5 <0.5 <0.5 <3
MW-9  02-22-96 456.18 12.05 444,13 02-22-96 Not sampled: well sampled annually, during the fourth quarter
MW-9  05-23-96 456.18 12.07 444.11 05-23-96  Not sampled: well sampled annually, during the fourth quarter
MW-9  08-08-96 456.18 14.12 442.06 08-08-96  Not sampled: well sampled annually, during the fourth quarter
MW-2  11-07-96 456.18 15.42 440.76 11-08-96 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-9  03-27-97 436.18 13.01 443.17 03-28-97  Not sampled: well sampled annually, during the fourth quarter
MW-9  05-19-97 436.18 14.60 441.58 05-19-97 Mot sampled: well sampled annually, during the fourth quarter
MW-9  (5-18-98 456.18 12.60 443,58 05-18-98  Not sampled: well sampled annually, during the fourth quarter
MW-¢  11-02-98 456.18 25.08 431.10 11-02-98  Not sampled
MW-3  06-04-99 456.18 15.87 440.31 06-04-99 <50 <0.5 <0.5 <0.5 <0.5 <3 P
MwW-2  11-11-99 4560.18 17.02 439.16 11-11-99 <50 <0.5 <0.5 <0.5 <1 <3 0.96 P
MW-9  06-20-00 456.18 15.54 440.64 06-20-00 Not sampled: wetl sampled annually, during the fourth quarter 2.1
MW-9  08-29-00 456.18 16.81 439.37 08-20-00 Not sampled: well sampled annually, during the fourth quarter 2.59
MW-9  11-29-00 456.18 18.81 437.37 11-29-00 <50.0 <0500 <0500 <0500  <0.500 <2.50 0.81 P
MW-9  05-02-01 456.18 22.09 434.09 05-02-01 Not sampled: well sampled annually, during the fourth quarter
MW-9  08-15-01 456.18 27.59 428.59 08-15-01 Not sampled: well sampled annually, doring the fourth quarter
MW-9  10-05-01 456,18 27.63 428.55 10-05-01 <50 <0.50 <0.50 <0.50 <0.50 <2.5 0.93 P
DUP  10-05-01 NER NR NR 10-05-01 <50 <0.50 <0.50 <0.50 <{.50 <2.5
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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

Top of Casing Depthto  Groundwater TPH Ethyl- Total MTBE MTBE Dissolved  Purged/
Well Date Elevation Water Elevation Date Gasoline Benzene Toluene  benzene  Xylenes  8021B 8260 Oxygen  Not Purged
Number Gauged (f-MSL) (feet) (f-MSL) _ Sampled (pe/t) (pgl) (ugrl) (pg/l) (/L) (pg/b) (pgl) (ma/L) (P/NE)
MW-10 {3-23-95 456.85 14.86 441.99 03-23-95  Not sampled: well sampled annually, during the fourth quarter
MW-10 05-31-95 456.85 15.63 441.22 05-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-10 08-31-95 436.85 14.40 442.45 08-31-95  Not sampled: well sampled annually, during the fourth quarter
MW-10 11-28-95 456.85 17.24 43961 11-29-95 <50 <0.5 <0.5 <05 <0.5 <3
MW-10 02-22-96 456.85 14.30 442.55 02-22-96  Not sampled: well sampled annually, during the fourth guarter
MW-10  05-23-96 456.85 14.93 441.92 05-23-96  Not sampled: well sampled annually, during the fourth quarter
MW-10 08-08-96 456.85 17.20 439.65 08-08-96  Not sampled: well sampled annually, during the fourth quarter
MW-10 11-07-96 456.85 £8.25 438.60 11-08-96 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-10 03-27-97 456.85 15.77 44108 03-28-97  Not sampled: well sampled annually, during the fourth quarter
MW-10 05-19-97 456.85 17.38 43947 05-19-97 Not sampled: well sampled annually, during the fourth quarter
MW-10  05-18-98 456.85 15.47 441.38 05-18-98  Not sampled; well sampled annually, during the fourth quarter
MW-10 11-02-98 456.85 26.94 429.91 11-02-98 <30 <0.5 <0.5 <0.5 <0.5 <3
MW-10  06-04-99 456.85 17.19 439.66 06-04-99  Not sampled: well sampled annually, during the fourth quarter
MW-10  11-11-99 456.85 19.35 437.50 11-11-99 <50 <0.5 <0.5 <{.5 <1 <3 0.68 P
MW-10  06-26-00 456.85 17.92 438.93 06-20-00  Not sampled: well sampled annually, during the fourth quarter 29
MW-10  08-29-00 456.85 19.15 437.70 08-29-00  Not sampted: well sampled annually, during the fourth quarter 1.54
MW-10  11-29-00 456.85 21.30 435,55 11-29-00 <50.0 <0.500 <0.500 <0500  <0.500 <2.50 0.95 P
MW-10  05-02-01 456.85 29.95 426.90 05-02-01 Not sampled: well sampled annually, during the fourth quarter
MW-10  08-15-01 4560.85 30.74 426.11 08-15-01 Not sampled: well sampled annuzlly, during the fourth quarter
MW-10  10-05-01 456.85 30.95 425.90 10-05-01 <50 <{.50 <0.50 <i).50 <0.50 <2.5 0.5% P
MW-11 03-23-95 455.07 17.34 437.73 03-23-95 Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-11 05-31-95 455.07 16.68 438.39 05-31-95 <50 <0.5 <0.5 <0.5 <0.5 --
MW-11 08-31-95 455.07 20.20 434.87 08-31-95 Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-11  11-28-95 455.07 17.80 437.27 11-28-95 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-11  02-22-96 455.07 15.97 439.10 02-22-96 Not sarnpled: well sampled semi-annnatly, during the second and fourth quarters
MW-11  05-23-96 455.07 15.50 439.57 05-239¢6 <50 <0.5 <05 <0.5 (.5 <3
MW-11 08-08-96 455.07 17.77 437.30 08-08-96 Not sampled: well sampled semi-anmually, during the second and fourth quarters
MW-11 11-07-96 455.07 17.45 437.62 11-13-96 <50 0.5 <05 <0.5 <5 <3
MW-11  03-27-97 435.07 15.77 439.30 03-28-97  Not sampled: well sampled semi-annually, during the second and fourth quarters
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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, Livermaore, California

Top of Casing Depthto Groundwater TPH Eihyl- Total MTBE MTBE Dissolved  Purged/
Well Date Elevation Water Elevation Date Gasoline  Benzene  Toluene  benzene  Xylenes 8021B 8260 Oxygen  Not Purged
Number Gauged _ {ft-MSL) (feet) (ft-MSL)  Sampled  (pg/l)  (pgfl)  (ugfly  (pglly)  (pglMy  (ugl)  (pgAy  (mgl} (PN
MW-11 05-19-97 455.07 16.80 438.27 05-19-97 <50 1.1 4.5 <0.5 22 <3
MW-11 05-18-98 455.07 15.38 439.69 05-18-98 <50 <0.5 <).5 <0.5 <5 <3
MW-11  11-02-98 455.07 24.15 430.92 11-02-98 <50 <0.5 .5 <0.3 <f.5 <3
MW-11 06-04-99 455.07 18.39 436.68 06-04-99 <50 <0.5 .5 <0.5 .5 <3 P
MW-11  11-11-99 455.07 18.62 436.45 11-11-99 <50 <0.5 <0.5 <0.5 3 <3 1.01 P
MW-1t  06-20-00 455.07 17.82 437.25 06-20-00 <50.0 0.631 <0.500 <0.500 <0.500 <2.50 4.1 P
MW-11  08-29-00 455.07 19.50 435.57 08-29-D0  Not sampled: well sampled semi-annually, during the second and fourth quanters
MW-11  11-29-00 455,07 20.60 434.47 11-29-60 <50.0 <0.500 <0.500 <0.500 1.63 <2.50 0.97 P
MW-11  05-02-01 455.017 22.42 432.65 05-02-01 <50.0 <0.500 «<0.500 <0.500 «<0.500 <2.50 [.04 P
MW-11  08-15-01 455.07 27.41 427.66 08-15-G1  Not sampled: well sampled semi-annually, during the second and fourth quarters
MW.11 10-05-01 455.07 27.59 42748 10-05-01 <50 <50 <0.50 <{1.50 <0.50 <25 1.05 P
MW-12 03-23-95 455.04 15.54 439.50 03-23-95  Not sampled: welt sampled semi-annually, during the second and fourth quarters
MW-12 05-31-95 455.04 15.66 439.38 05-31-95 <50 <0.5 <0.5 <0.5 0.5 -
MW-12  08-31-95 455.04 18.23 436.81 08-31-95  Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-12  11-28-95 455.04 17.53 437.51 11-28-95 <50 0.5 .5 <0.5 (.5 <3
MW-12  02-22-96 455.04 14.45 440.59 02-22-96  Not sampled: well sampied semi-annually, during the second and fourth quarters
MW-12  05-23-96 455.04 14.88 440.16 05-23-96 <50 <0.5 <0.5 <0.5 <0.5 <3
MW-12  08-08-96 455.04 17.30 437.74 08-08-90  Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-12 110796 455.04 18.30 436.74 11-13-96 <50 <5 <(.5 <0.5 <0.5 <3
MWw-12  03-27-97 455.04 15.69 43935 03-28-97  Not sampled: well sampled semi-annually, during the second and fourth quarters
MW-12  05-1997 455,04 17.41 43763 05-19-97 <30 <05 <0.5 0.5 <0.5 <3
MW-12  05-18-98 455.04 15.21 43983 05-18-98 <30 <0.5 <0.5 <0.5 <0.5 <3
MW-12  11-02-93 455.04 NR NR 11-02-98  Not sampled: unable to locate well
MW-12  06-04-99 455.04 NR NR 06-04-9%  Not sampled: unable to locate well
MW-12  11-11-59 455.04 NR NR 11-11-9¢  Not sampled: unable to locate well
MWwW-12  06-20-00 455.04 NR NR 06-20-00 Not sampled: unable to locate well
MwW.12 08-28-00 435.04 NR NR 08-29-00 Not sampled: unable to locate well
MW-12  11-29-00 455.04 NR NR 11-29-00 Not sampled: unable to locate well
MW-12 05-02-01 455.04 NR NR 05-02-01 Not sampled: unable to locate well
MW-12  08-15-01 455.04 NR NR 08-15-01 Not sampied: unable to locate well
MW-12 10-05-01 455.04 NR NR 10-65-01 Not sampled: unable to locate well
ML Clve (5000 (40 ¢ 400
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ARCO Service Station 6113

Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

785 East Stanley Boulevard, Livermore, California

Top of Casing Depthto  Groundwater TPH Ethyl- Total MTBE MTBE Dissolved  Purged/
Well Date Elevation Water Elevation Date Gasoline Benzene Toluene benzene Xylenes  8021RB 8260 Oxygen  Not Purged
Number  Gauged (fi-MSL) (feet) (fi-MSL)  Sampled  {ug/l)  (ug/)  (uefl) (pgl) (pgl) (pg/L) (ug/l)  (mgl} (P/NE)
VW-1  08-29-00 NR 17.40 NR 08-29-00 2,360 276 11.6 26.3 33.2 £10 4.47 P
VW-1  11-29-00 NR 18.75 NR 11-29-00 <50.0 <0.500 <0.500 <1500 <0500 <2.50 0.46 P
vw-1  05-02-01 NR 2159 NR 05-02-01  Well not sampled
YWw-1 08-15-01 NR 24.62 NR 08-15-01 1,200 6.3 4.3 1.7 1.3 20 17 P
DUP  08-15-01 NR NR NR 08-15-01 1,200 6.2 4.1 1.8 1.1 20 17
VW-1  10-05-01 NR 24.75 NR 10-05-01 1,500 140 55 28 82 610 660 0.71 P
1~2y-02 e o A1
VW-2  (8-29-00 NR NR NR 08-29-00  Well inaccessible
Vw2 11-29-00 NR NR NR 11-29-00  Well inaccessible
VW2 05-02-01 NR NR NR 05-02-01  Well not sampled
VW2 05-02-01 NR NR NR 08-15-01 Well not sampled
YWz 10-05-01 NR NR NR 10-05-81 Well inaceessible  poexd ©orda Mage 'y
VW-3  08-29-00 NR 17.93 NR 08-29-00 25400 3,540 10,600 1,280 43,000 44,700 P
VWw-3  11-29-00 NR 19.75 NR 11-29-00 54,200 9,450 1,870 2,350 2,400 12,300 15,100 0.47 P
VW-3  05-02-01 NR NR NR 05-02-01 Well abandoned
Vw4  08-29-00 NR NR NR 08-29-00 Well inaccessible
VW-4  11-29-00 NR 10.45 NR 11-29-00 37,500 4510 206 2,100 9,030 6,770 7,880 0.42 P
DUFP 11-29-00 NR NR MR 11-29-00 36,100 3,700 206 1,850 7,890 6,430 8,460
Vw4 05-02-01 NR 21.66 NR 05-02-01  Well not sarnpled
Vw4 (8-15-01 NR NR NR 08-15-01  Well not sampled
VW4 10-05-01 NR NR NR 10-05-01 Not sampled: well dry de "
Notes:

--1 Not analyzed, nat applicable
NR: nat reported; data not available or not measurable
TPH: Total petroleum hydrocarbons by modified EPA methad 8013
BTEX: Benzene, toluene, ethylbenzene, total xylenes hy EPA method 8021B. (EPA method 8020 prior to 11/11/99)

MTBE: Methy] tert-buty] ether by EPA method 8021B. (EPA method 8020 prior to 11/11/9%). Any MTBE Detection by 8021B was confirmed by EPA method 8260 beginning Third Quarter 2000 (08-29-00 Resuls)

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

pafL: micrograms per liter
mg/L: milligrams per liter

«<: less than laboratory detection limit stated 10 the right
*: For previous historical groundwater elevation and analytical data please refer ta Fourth Quarter 1995 Groundwater Monitoring Program Results, ARCO Service Station 6113,
Livertiore, Califernia, (EMCON, February 26, 1996).

DUP: duplicate
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Table 2

Groundwater Flow Direction and Gradient

ARCO Service Station 6113

785 East Stanley Boulevard, Livermore, California

HAARCOVG113\Data\6113q401

Date Average Average
Measured Flow Direction Hydraulic Gradient

03-23-95 Northwest 0.035
05-31-95 North-Northwest 0.028
08-31-95 North-Northwest 0.03

11-28-95 North-Northwest 0.025
02-22-96 North-Northwest 0.031
05-23-96 North-Northwest 0.025
08-08-96 North 0.019
11-07-96 North-Northeast 0.019
03-27-97 North-Northwest 0.021
05-19-97 North 0.019
05-18-98 North 0.02

11-02-98 North 0.02

06-04-99 North 0.02

11-11-99 North 0.03

06-20-00 North-Northeast 0.014
08-29-00 North-Northeast 0.013
11-29-00 North-Northwest 0.026
05-02-01 Northeast 0.026
08-15-01 Northeast 0.047
10-05-01 Northeast 0.031




Table 3
Soil Analytical Results

November 9, 2001

ARCO Service Station No. 6113
785 East Stanley Boulevard, Livermore, California

Sample Ethyl-
Depth TPHg Benzene Toulene  benzene Kylene MTBE
Sample ID (fbg) (mg/kg) {mg/kg) (mg/kg) {mg/kg) (mg/kg) {mg/kg)
MW-13 5.5' 5.5 <1.0 <0.0050 0.0068 0.0058 0.046 <0.050
MW-13 10.5' 10.5 <1.0 <0.0050 <0.0050 <0.0050 «<0.0050 0.28
MW-13 15.5' 15.5 13 <0.010 <0.010 0.045 0.30 <0.10

Notes

fbg = feet below grade

mg/kg = milligrams per kilogram

TPHg = toial petroluem hydrocarbons as gasoline
MTBE = methyl tertiary butyl ether by EPA Method 8020

HAARCOWG113\Data\Analytical Soil Sampling Data 1




APPENDIX A

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)-330/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

e 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
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contact with groundwater during field sampling were washed with detergent and double
rinsed with tap 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 after each use. A bottom-filling, clear
disposable bailer was used to verify floating hydrocarbon thickness measurements of less
than 0.02 foot. Alternatively, an electric sounder and a bottom-filling Teflon bailer may

have been used to record floating hydrocarbon thickness and depth to water.
/

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

HAARCOWProject Managemenf\Sampling appendix A-2




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 240-gallon truck-
mounted tank to Integrated Waste Management’s Milpitas storage facility 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 boitles 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
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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.

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 two to
three days 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 ¢ Chain-of-custody record sheets for
document sampling activities in the documenting possession and
field transfer of samples
¢ Labels to identify individual » Laboratory analysis request sheets
samples 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:

¢ Project number ¢ Calculated and actual purge
volumes
¢ Client’s name
+ Purging equipment used
e Location
e Sampling equipment used
* Name of sampler
¢ Appearance of each sample (e.g.,

e Date and time color, turbidity, sediment)
e Well accessibility and integrity ¢ Results of field analyses
(temperature, pH, specific
e Pertinent well data (e.g., casing conductance)
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.
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Labels

Sample labels contained the following information:

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

e Type of preservation used (if any)
e Sample depth

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 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

e Specific analytical parameters thickness)
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Sequeia 1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

Analytic al (707) 792-1865

FAX (707) 792-0342
www.sequoialabs.com

18 Qctober, 2001

Ron Scheele

Cambria Environmental - Emeryville
6262 Hollis Street

Emeryville, CA 94608

RE: ARCO
Sequoia Report: P110234

Enclosed are the resuilts of analyses for samples received by the laboratory on 10/09/01 16:30. If you have
any questions concerning this report, please feel free to contact me.

Sincerely,

Angelee Cari
Client Services Representative

CA ELAP Certificats #2374




1455 McDowell Bivd, North Ste D
Petaluma, CA 94934

(707} 792-1865

FAX (707) 792-0342
www,sequoialabs.com

@ Sequoia

W Analytical

Cambria Environmental - Emeryville
6262 Hollis Street
Emeryville CA, 94608

Project: ARCO
Project Number; Arco 6113/Livermore Reported:
Project Manager: Ron Scheele 10/18/01 17:18

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratery 1D Matrix Date Sampled Date Received
MW-1 P110234-01 Water 10/05/01 00:00 10/09/01 16:30
MW-2 P110234-02 Water 10/05/01 00:00 10/09/01 16:30
MW-3 P110234-03 Water 10/05/01 00:00 10/09/01 16:30
MW-6 P110234-04 Water 10/05/01 00:00 10/09/01 16:30
MW.7 P110234-05 Water 10/05/01 00:00 10/09/01 16:30
MW-8 P110234-06 Water 10/05/01 00:00 10/09/01 16:30
MW-9 P110234-07 Water 10/05/01 00:00 10/09/01 16:30
MW-10 P110234-08 Water 10/05/01 00:00 10/09/01 16:30
MW-11 P110234-0% Water 10/05/01 00:00 10/09/01 16:30
VW-1 P110234-10 Water 10/05/01 00:00 10/09/01 16:30
puUP P110234-11 Water 10/05/01 00:00 10/09/01 16:30

Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordence with the chain
@_}_/ of custody document. This analytical report must be reproduced in its entirety,

Angelee Cari, Client Services Representative Page 1 of 12




- 1455 McDowell Blvd, North Ste D
Sequ(}la Petaluma, CA 349354
* {707) 792-1865
v Analytxcal FAX (707) 71920342
www.sequoialabs.com
Cambria Environmental - Emeryvitle Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 10/18/01 17:18
Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M
Sequoia Analytical - Petaluma
Reporting
Analyte Result Limit  Units Dilution Batch Prepared  Analyzed Method Notes
MW-1 (P110234-01) Water Sampled: 10/05/0] 00:00 Received: 10/09/01 16:30
Gasoline (C6-C12} ND 50 ugl 1 1100239 10/11/01  10/11/01 EPA
8015M/8020M
Benzene ND 0.50 u 1] n ] " ”*
Toluene ND 0.350 " " n it " "
Elhylbenzene ND 0.50 u f n * " "
Xylenes (total) ND 0.50 " n n " " "
Methyl tert-butyl ether ND 2.5 " " " * " "
Surrogate: a.a,.a-Trifluorotoluene 100 % 65-135 " " “ "
Surrogate: 4-Bromofluorobenzene 97.7% 65-135 " " u ”
MW-2 (P110234-02) Water _Sampled: 10/05/01 00:00 Received: 10/09/01 16;30
Gasoline (C6-C12) ND S50 upl 1 1100239 10/11/01  10/11/01 EPA
8015M/8020M
Benzene ND 0.50 w 1t * " u 1]
Toluene ND 0.50 » " " " " "
Ethylbenzene ND 0.50 " " " " " "
Xylenes (total) ND 0.50 " " " " " "
Methyl tert-butyl ether ND 2.5 " " " " " "
Swrrogate: a,a.a-Triflusrotoluene 103 % 65-135 * " " "
Swrrogate: 4-Bromofluorobenzene 97.3% 65-135 " " " "
MW-3 (P110234-03) Water Sampled: 10/05/01 00:00 Received: 10/09/01 16:30
Gasoline (C6-C12) ND 50 ugfl 1 1100239 10/11/01 10/11/01 EPA
8015M/8020M
Benzene ND 0.50 " " " n " "
Toluene ND 0‘50 n " " L} " n
Ethylbenzene ND 0.50 " " " " " "
Xylenes (total} ND 0.50 " " " " " "
Methy! tert-butyl ether ND 2.5 " " " " " "
Surrogate: a,a,a-Trifluorotolucne 103 % 65-135 " " " ,,
Surrogate: 4-Bromofluorobenzene 98.0% 63-135 " " " i
Sequoia Analytical - Petaluma The resulls 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.
Page 2 of 12




* 1455 McDowell Blvd, North Ste D
Sequo.la Petaluma, CA 94954
\ * {707} 792-1865
v An alytical FAX (707) 792-0342
. www.sequoialabs.com
Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 10/18/01 17:18
Total Petrolenm Hydrocarbens as Gasoline and BTEX by EPA 8015M/8020M
Sequoia Analytical - Petaluma
Reporting
Analyte Result Limit  Units Dilution  Batch Prepared  Analyzed Method Notes
MW-6 (P110234-04) Water Sampled: 10/05/01 00:00 Received: 10/09/01 16:30
Gasoline (C6-C12) ND 50 ug/l 1 1100239 10/11/01 10/11/01 EPA
8015M/8020M
Benzene ND 0.50 ] ] ] * » "
Toluene ND 0‘50 n n ] " " "
Ethylbenzene ND 0.50 " " n » " "
Xylenes (total} ND 0.50 " " " n " "
Methyl tert-butyl ether ND 2.5 " " " " " "
Surrogate: a.a.a-Trifluoretoluene 104 % 65-135 " * " "
Surrogate: 4-Bromofluorobenzene 97.7 % 65-133 " “ " »
MW-7 (P110234-05) Water Sampled: 10/05/01 00:00 Received: 10/09/01 16:30
Gasoline (C6-C12) ND 50 ug/l 1 1100281 16/11/01 10/11/01 EPA
8015M/8020M
Benzenc ND 0.50 " " i* " " "
Toluene ND 050 v . . " ; ;
Ethylbenzene ND 0.50 n " " " " "
Xylenes (total) ND 0.50 " " n " " "
Methyl tert-buty] ether ND 2.5 " " " " " "
Surrogate; a.a.a-Trifluorotoluene 108 % 65-135 " ” " "
Surrogate: 4-Bromofluorobenzene 95.7 % 65-135 " " " "
MW-8 (P110234-06) Water Sampled: 10/05/01 00:00 Received: 10/09/01 16:30
Gasoline {C6-C12) ND 50 ug/t 1 1100281 10/11/01 10/11/01 EPA
S015M/8020M
Benzene ND 0 50 " " " " " [
Toluene ND 0.50 " " " " " "
Ethylbenzene ND 0.50 " " " n " "
Xylenes (total) NI 0.50 " " " " " "
Methyl tert-butyl ether ND 25 " " " " " "
Surroguate: a.a.a-Trifluorotoluene 5.3 % 65-135 ” " " "
Surrogate: 4-Bromofluorobenzene 94.0 % 63-135 * " " "
Sequoia Analytical - Petaluma 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 its entirety.
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Analytical FAX (707) 792-0342

www.sequoialabs.com

. . 1455 McDowell Blvd, North Ste D
o Sequma Petaluma, CA 94954
v (707) 792-1865

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore Reported:
Emeryville CA, 94603 Project Manager: Ron Scheele 10/18/01 17:18

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M
Sequoia Analytical - Petaluma

Reporting
Analyte Result Limit  Units Dilution Batch  Prepared  Analyzed Method Notes

MW-9 (P110234-07) Water __Sampled: 10/05/01 00:00 Received: 10/09/01 16:30

Gasoline (C6-C12) ND 50 ugd 1 1100281 10/11/01 10411704 EPA
B015M/BO20M
Benzene ND 0.50 " " " " " "
Toluene ND 0.50 " " " " " "
Ethylbenzene ND 0.50 " " " " " "
Xylenes (total) ND 0.50 u " " " " »
Methyl tert-butyl ether ND 25 " " " " " "
Surrogate: a,a,a-Trifluorctoluene 105 % 635-135 " " “ "
Surrogate: 4-Bromofluorobenzene 94.7% 65-135 n " w "
MW-10 (P110234-08) Water Sampled: 10/05/01 $0:00 Received: 10/09/01 16:30
Gasoline (C6-C12) ND 50 ug/l 1 1100281 16/11/01  10/11/01 EPA
8015M/8020M
Benzene ND 0.50 " " " v " "
Toluene ND 0.50 " " " n " "
Ethylbenzene ND 0.50 " " " " " "
Xylenes (total) ND 0.50 " " " " " "
Methy] tert-butyl ether ND 25 " D w " " "
Surrogate: a.a,a-Trifluorotoluene 105 % 65-135 " ” " "
Surrogate: 4-Bromofluorobenzene 937 % 65-135 " " " "
MW-11 (F110234-09) Water Sampled: 10/05/01 00:(0 Received: 10/08/01 16:30
Gasoline (C6-C12) ND S0 upl 1 1100281 10/11/61  10/11/01 EPA
8015M/8020M
Benzene ND 0.50 " " " " " "
Toluene ND 0.50 " " " " " "
Ethylbenzene ND 0.50 " " " " " "
Xylenes (total) ND 0.50 " " " " " "
Methyl tert-butyl ether ND 2.5 " " " n " "
Swrrogate: aa,a-Trifluorotoluene 103 % 63-135 " " " "
Surrogate: 4-Bromofluorobenzene 94,3 % 635-1335 " " " "
Sequoia Anatytical - Petaluma The results in this report apply fo the samples analyzed in accordance with the chain

of custody document, This analytical report must be reproduced in its entirety.
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Sequoia
Analytical

b

1455 McDowell Blvd, North Ste D
Petaluma, CA 94934

{707) 792-1865

FAX (707) 792-0342
www_sequoialabs.com

Cambria Environmental - Emervvilie
6262 Hollis Street
Emeryville CA, 94608

Project: ARCO

Project Number: Arco 6113/Livermore
Project Manager: Ron Scheele

Reported:
10/18/01 17:18

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M

Sequoia Analytical - Petaluma

Reporting
Analyte Result Limit Units  Dilution Batch  Prepared Analyzed Method Notes
YW-1 (P110234-10) Water Sampled: 10/05/01 (0:00 Received: 10/09/01 16:30
Gasoline (C6-C12) 1500 250 ugn 5 1100281 10/11/01  10/11/01 EPA
8015M/8020M
Benzene 140 25 " " " " " "
Toluene a5 25 " " " " " "
Ethylbenzene 28 2.5 " w " " " "
Xylenes (total) 82 2.5 " " .. " " "
Methyl tert-butyl ether 610 12 " " » " " "
Surrogate. a.a.a-Trifluorotoluene 104 % 65-135 " " " "
Surrogate: 4-Bromofluorobenzene 21.0 % 65-135 " " " "
DUP (P110234-11) Water _Sampled: 10/05/01 00:00 Received: 10/09/01 16:30
Gasoling (C6-C12) ND 50 ugh [ 1100281 10/11/61  10/11/01 EPA
8015M/8020M
Benzene ND 0.50 " " " " " "
Toluene ND 0.50 " " " w " "
Ethylbenzene ND 0.50 n " " " " n
Xylenes (total) ND 0.50 " " " " n "
Methyl tert-butyl ether ND 25 " g " " " "
Surrogate: a.a,a-Trifluorotoluene 101 % 65-135 " “ " n
Surrogate: 4-Bromofluorobenzene 93.0% 65-135 " " » “

Sequoia Analytical - Petaluma

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 its entirety.

Page 50f 12



1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

Sequoia
e . -136:
2 Analytical FAX (107) 12,0342
www.sequoialabs.com

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 10/18/01 17:18
Volatile Organic Compeunds by EPA Method 8260B
Sequoia Analytical - Petaluma
Reporting
Analyte Result Limit  Units Dilution  Batch Prepared  Analyzed Method Notes
YW-1 (P110234-10) Water Sampled: 10/05/01 00:00 Received: 10/09/01 16:30
Methyl tert-butyl ether 660 100 ug/l 200 1100343 10/15/01 16/15/1 EPA 8260B
Surrogate: Dibromofluoromeihane 118 % 84-122 " " * "
Sequoia Analytical - Petalurna 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 its entirety.
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Sequoia
Analytical

£

e

1445 McDawell Blvd, North Ste D
Petaluma, CA 94954

(70°7) 792-1865

FAX (707) 792-0342
www.sequoialabs.com

Cambria Environmental - Emeryville
6262 Hollis Street
Emeryville CA, 94608

Project: ARCO
Project Number: Arco 6113/Livermore
Project Manager: Ron Scheele

Reported:
10/18/01 17:18

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike  Source %REC RPD
Analyte Result Limit  Uniis Level Result %REC  Limits RPD Limit Notes
Batch 1100239 - EPA 5030, waters
Blank (1100239-BLK1} Prepared & Analyzed: 10/10/01
Gasoline {(C6-C12) ND 50 ug/t
Benzene ND 0.50¢ "
Toluene ND 0.50 "
Ethylbenzene ND 0.50 "
Xylenes (total) ND 0.50 "
Methyl tert-butyl ether ND 2.5 "
Surrogate: a,a.a-Trifluororaluene 307 " 300 102 63-135%
Surrogate: 4-Bromafluorobenzene 283 " 300 96.0 65-135
Blank (1100239-BLK2) Prepared & Analyzed: 10/11/01
Gasoline (C6-C12} ND 50 ug/l
Benzene ND 0.50 "
Toluene ND 0.50 "
Ethylbenzene ND 0.50 "
Xylenes (total) ND 0.50 "
Methyl tert-butyl ether ND 25 "
Surrogate: a.a,a-Trifluorotoluene 307 “ 300 102 65-135
Surrogate: 4-Bromofluoreobenzene 293 * 300 97.7 65-135
LCS (1100239-BS1}) Prepared & Analyzed: 10/10/01
Gasoline {C6-C12) 2520 50 ug/ 2750 91.6 63-135
Benzene 42.3 0.50 " 33.0 129 65-135
Toluene 207 0.50 " 198 105 65-135
Ethylbenzene 47.0 0.50 " 46.0 102 65-135
Xylenes (total) 257 0.50 " 230 112 65-135
Methyl tert-butyl ether 68.7 2.5 " 52.5 131 65-135
Surrogate: a,a,a-Trifluorotoluene 309 " 300 103 65-135
Surrogate; 4-Bromofluorobenzene 299 " 300 948.7 65-135

Sequoia Analytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the chain
of custedy document. This analytical report must be reproduced in its entirety.
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* 1455 McDowell Blvd, North Ste I
@ SB(]IIO.I& Petaluma, CA 94954
. . (707) 7921365
v Analytlcal FAX (707) 792-0342
www.sequoialabs.com
Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 10/18/01 17:18
Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control
Sequoia Analytical - Petaluma
Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result  %REC  Limits RPD Limit Notes
Batch 1100239 - EPA 5030, waters
LCS (1100239-BS2) Prepared & Analyzed: 10/11/01
Gasoline (C6-C12) 2440 50 ug/l 2750 88.7 65-135
Benzene 40.1 0.50 " 330 122 65-135
Toluene 201 0.50 " 198 102 65-135
Ethylbenzene 45.6 0.50 " 46.0 99.1 65-135
Hylenes (total) 248 .50 " 230 108 65-135
Methyl tert-butyl ether 66.0 2.3 " 52.5 126 65-135
Surrogaie: a,a,a-Trifluorotoluene 311 " 300 104 63-135
Surrogate: 4-Bromofluorobenzene 305 " 300 102 635-135
Matrix Spike (110023%9-MS1) Source: P110199-01 Prepared & Analyzed: 10/10/01
Gasoline (C6-C12) 2490 50 ugfl 2750 ND 89.6 65-135
Benzene 41,3 0.50 " 33.0 ND 125 65-135
Toluene 211 0.50 v 198 ND 106 65-135
Ethylbenzene 47.1 0.50 " 46.0 ND 102 65-135
Xylenes (total) 257 0.50 " 230 0.55 112 65-135
Methyl tert-butyl ether 584 25 " 52.5 ND 110 65-133
Surrogate: a.a,a-Trifluorotoluene 316 " 300 105 65-13%
Surrogaite: 4-Bromofluorobenzene 300 " 300 100 65-13%
Matrix Spike Dup (1100239-MSD1) Source: P110199-01 Prepared & Analyzed: 10/10/01
Gasoline (C6-C12) 2410 50 ugl 2750 ND 867  65-135 327 20
Benzene 41.2 0.50 " 33.0 ND 125 65-135 0.242 20
Toluene 206 0.50 " 198 ND 104 65-135 2.40 20
Ethylbenzene 46.7 0.50 " 46.0 ND 102 65-135  0.853 20
Xylenes (total) 256 0.50 " 230 0.55 itl1 65-135 0.390 20
Methyl tert-butyl ether 56.7 25 " 52.5 ND 107 65-135 2.95 20
Surrogate: a,a,a-Trifluorotoluene 319 " 300 106 63-133
Surrogate: 4-Bromofluorobenzene 297 " 300 99.0 65-135
Sequoia Analytical - Petaluma 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 its entirety.
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@ Sequoia

W Analytical

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 792-0342
www.sequoialabs.com

6262 Hollis Street
Emeryville CA, 94608

Cambria Environmental - Emeryville

Project: ARCO
Project Number: Arco 6113/Livermore

Project Manager: Ron Scheele

Reported:
10/18/01 17:18

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control
Sequoia Analytical - Petaluma

Reporting Spike  Source %REC RPD
Analyte Result Limit  Units Level Result %REC Limits RPD  Limit Notes
Batch 1100281 - EP A 5030, waters
Blank (1100281-BLK1) Prepared & Analyzed: 10/11/01
Gasoline (C6-C12) ND 50 ug/l
Benzene ND 0.50 "
Toluene ND 0.50 *
Ethylbenzene ND 0.50 "
Xylenes (total) ND 0.50 "
Methyl tert-butyl ether ND 2.5 "
Surrogate: a,a,a-Trifluorotoluene 303 " 300 10! G65-135
Surrogate: 4-Bromofluorobenzene 277 " 300 92.3 65-135
LCS (1100281-BS1) Prepared & Analyzed: 10/11/01
Gasoline (C6-C12) 2330 50 ug/l 2750 347 65-135
Benzene 37.1 0.50 " 330 112 65-135
Toluene 201 0.50 " [98 102 65-135
Ethylbenzene 41.7 0,50 " 46.0 20.7 65-135
Xylenes (total) 218 .50 " 230 94.8 65-135
Methyl tert-butyl ether 62,7 2.5 " 52.5 119 65-135
Surrogate: aa,a-Trifluorotoluene 337 " 300 112 63-13%
Surrogate; 4-Bromafluorobenzene 298 " 300 99.3  $5-135
Matrix Spike (1100281-MS1) Source: P110244-01 Prepared & Analyzed: 10/11/01
Gasoline {C6-C12) 2290 50 ug/l 2750 ND 83.3 65-135
Benzene 36.3 0.50 " 330 ND 119 65-135
Toluene 199 0.50 " 198 ND 100 63-135
Ethylbenzene 43.5 0.50 " 46.0 ND 946  65-135
Xylenes (total} 220 6.50 " 230 ND 954  65-135
Methyl tert-butyl ether 614 2.5 " 32.5 ND 116 65-135
Surrogate: a.a,a-Trifluorotoluene 343 " 300 114 65-135
Surrogate: 4-Bromofluorabenzene 283 " Jou 97.7  65-135

Sequoia Analytical - Petaluma

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 entirvety,
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Sequoia

<0 Analytical

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 792-0342
www.sequoialabs.com

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore
Emeryville CA, 94608 Project Manager: Ron Scheele

Reparted:
10/18/01 17:18

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result %REC  Limits RPD Limit Notes
Batch 1100281 - EPA 5030, waters
Matrix Spike Dup (1100281-MSD1} Source: P110244-01 Prepared & Analyzed: 10/11/01
Gasoline (C6-C12) 2280 50 ug/l 2750 ND 32.9 65-135 0438 20
Benzene 349 0.50 " 33.0 ND 106 65-135 393 20
Toluene 199 0.50 " 198 ND 160 65-133 0.00 20
Ethylbenzene 41.83 0.50 " 46.0 ND 0.9 635-135 3.99 20
Xylenes (total) 216 0.50 " 230 ND 93.7 65-135 1.83 20
Methyl tert-butyl ether 64.6 2.5 " 32.3 ND 122 65-135 5.08 20
Surrogate: a,a,a-Trifluorotoluene 332 “ Jou 111 65-135
Surrogate: 4-Bromofluorobenzene 295 " Jou 983  65-135
Sequoia Analytical - Petaluma The resulls in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in ils entirely.
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" . 1455 McDowell Bivd, North Ste D
o S €quola Petaluma, CA 94954
o _ . {707) 792-1865
v Analytlca] FAX (707) 792-0342

www.sequoialabs.com

Cambria Environmental - Emeryville Project: ARCO

6262 Hollis Street Project Number; Arco 6113/Livermore Reported:
Emeryville CA, 94608 Project Manager; Ron Scheele 10/18/01 17:18

Volatile Organic Compounds by EPA Method 8260B - Quality Control
Sequoia Analytical - Petaluma
Reporting Spike Source %REC RPD

Analyte Result Limit  Units Level Result  %REC  Limits RPD Limit Notes
Batch 1100343 - EPA 5030 waters
Blank (1100343-BLK1) Prepared & Analyzed: 10/15/01
Methyl tert-butyl ether ND 0.50 ug/l
Surrogate: Dibromofluoromethane 576 " 5.00 115 84-122
LCS (1100343-B§1) Prepared & Analyzed: 10/15/01
Methyl tert-butyl ether 5.18 0,50 ugl 5.00 104 79-118
Surrogate: Dibromofluoromethane 575 * 5.00 115 84-122
Matrix Spike (1100343-M51) Source: P110269-04 Prepared & Analyzed: 10/15/01
Methyl tert-butyl ether 512 50 ug/ 500 ND 102 79-118
Surrogate: Dibromofluaromethane 5.93 " 3.00 119 84-122

Matrix Spike Dup (1100343-MSD1) Source: P110269-04 Prepared & Analyzed: 10/15/¢1

Methyl tert-buty] ether 517 50 ug/1 500 ND 103 79-118 0,972 20
Surrogate: Dibromofluoromethane J o4 " 5.00 119 84-122

Sequoia Analytical - Petaluma The results in this report apply lo the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
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Analytical

Sequoia
S

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 792-0342
www.sequoialabs.com

Cambria Environmental - Emervyville Project: ARCO
6262 Hollis Street Project Number: Arco 6113/Livermore
Emeryville CA, 94608 Project Manager: Ron Scheele

Reported:
10/18/01 17:18

Notes and Definitions

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

RPD Relative Percent Difference

Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analvtical report must be reproduced in ils entirety.
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WELL DEPTH MEASUREMENTS

CAMBRIA
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APPENDIX D

BORING LOG/WELL CONSTRUCTION DETAILS



Cambria Environmental Technology, Inc.
1144 -

65th 5t.

Qakland, CA 944608
Telephone: (510) 420-0700
Fax: {510) 420-9170

BORING/WELL LOG

WELL LOG {PID/TPHG) HAARCOVGT1INARCOS113 GPJ DEFAULT.GDT 2/15/02

CLIENT NAME ARCQO BORING/WELL NAME MW-13
JOB/SITE NAME ARCC 6113 DRILLING STARTED 08-Nov-01
LOCATION 785 East Stanley Blvd., Livermore DRILLING COMPLETED __ 09-Nov-01
PROJECT NUMBER 438-1611 WELL DEVELOPMENT DATE (YIELD) _ NA
DRILLER V&W Drilling GROUND SURFACE ELEVATION
DRILLING METHQOD Hollow-stem auger TOP OF CASING ELEVATION _ NA
BORING DIAMETER 8" SCREENED INTERVAL 10 to 30 ft bgs
LOGGED BY Matt Meyers DEPTH TO WATER (First Encountered) _ 13.0 fi (09-Nov-01} Y
REVIEWED BY Ron Scheele DEPTH TO WATER (Static) NA !
REMARKS Hand Augered to 5' below ground surface.
2,
- | = o . |o 5a
£ g ol o |El e @ |E Q
= . | £a@ <E
S| & |85 Z |Ha2] ¢ %o LITHOLOGIC DESCRIPTION EX WELL DIAGRAM
a | F 133 = |d|o%| 5|57 Sk
CONCRETE 06
- 1 FILL: Medium gray; moist; dense; 40% sand, 60%
L N gravel; very high estimated permeability; 10% cobbles.
i i Porttand Type
- N /1l Cement
] 5 5.0
NA 8| Mw-13 s Sandy GRAVEL (GW): Medium gray, very dense;
-5.0 - 1 aw " [ $ moist; 10% clay, 40% sand, 50% gravel; high estimated
L i e b permeability; some large gravels.
— e 73 Bentonite Seal
- . “-',“_r-l Monterey
10 Sand #2112
NA 7| Mw-13 ML Sandy SILT (ML): Dark gray-brown; medium dense;
g | -10.0 - . damp; 10% gravel, 15% sand, 75% silt; low estimated
B i permeability.
| I 5 Y [13.0
NA s | pw-1z [l 10T sM Silty SAND (SM): Dark gray-brown; very dense;
-15.0 - . saturated; 10% silt, 90% sand; high estimated
: permeability. =.
B 1 % 17.5 R —
— E - 2'-diameter,
NA 2 MW-13 20 Clayey SILT (ML): Olive-gray; stiff; saturated, 25% =1 0.010" Slottad
9 -20 o - clay, 75% silt; low plasticity; low estimated permeability; — Schedule 40
B | iron-oxide staining. = PVG
- 4 ML =
NA 3 MW-13 257 @ 28" very stiff; 2% coarse sand, 2% gravel to 2-inch —
10 -25 - . diameter. =)
NA o | Mw-1a 0 || @ 30" mottled; hard; 15% clay; 85% silt; Iron-oxida —{30-5 Bottom of
-30 taini Boring @ 30 ft
45 ~gamnmng. . __ . _ _/
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APPENDIX E

SOIL SAMPLING LABORATORY RESULTS



_ Seqama 1455 McDowell Blvd, North Ste D

Petaluma, CA 94954
(707) 792-1865

Analyti cal FAX (707) 792-0342

www,sequoialabs.com

20 November, 2001

Ron Scheele

Cambria Environmental - Emeryville
6262 Hollis Street

Emeryville, CA 94608

RE: ARCO
Sequoia Work Order: P111279

Enclosed are the results of analyses for samples received by the laboratory on 11/13/01 12:00. If you
have any questions concerning this report, please feel free to contact me.

Sincerely,

Avplec dune

Angelee Cari
Client Services Representative

CA ELAP Certificate #2374




' » 1455 McDowetl Blvd, North Ste D
O Seq Ho1a Petaluma, CA 94954
v . . (707) 792-1865
v An alyt]c al FAX (707) 792-0342
www.sequoialabs.com

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco/6113, Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 11/20/01 18:08

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
MW-135.5' P111279-01 Soil 11/09/01 10:G0 11/13/01 12:00
MW-1310.5 P111279-02 Soil 11/09/01 10:15 11/13/01 12:00
MW-1315.5' P111279-03 Soil 11/09/01 10:30 11/13/01 12:00
Sequoia Analytical - Petaluma The results in this repart apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

o i

Page 1 of 6

Angelee Cari, Client Services Representative




. . 1455 McDowell Blvd, North Ste D
Sequm a Petaluma, CA 54954

(7073 792-1865

S~ Analv tical FAX (707) 792-0342

www.sequoialabs.com

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco/6113, Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 11/20/01 18:08

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M
Sequoia Analytical - Petaluma

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes

MW-13 5.5' (P111279-01) Soil _Sampled: 11/09/01 10:00 Received: 11/13/61 12:00

Gasoline (C6-C12) ND 1.0 mpkp 1 1110358 11/14/01 11/14/01 EPA
B015M/B020M
Benzene ND 0.0050 " " " " " "
Teluene 0.0068 0.0050 " " " " » "
Ethylbenzene 0,0058 0.0050 " " " " " "
Xylenes (total) 0.046 0.0050 " " " " " "
Methyl tert-butyl ether ND 0.050 " " " " " "
Surrogate: a,a,a-Trifluorotoluene 102 % 65-135 " " " v
Surrogate: 4-Bromofluorabenzene 108 % 65-135 " " . "
MW-13 10.5' (P111279-02} Soil _Sampled: 11/09/01 10:15 Received: 11/13/01 12:00
Gasoline (C6-C12) ND 10 mgkg 1 1110358 11/1401  11/14/01 EPA
B015M/8020M
Benzene ND 0.0050 " " " n " "
Toluene ND 0.0050 " " “ " " "
Ethylbenzene N[ 0.0050 " " " " " "
Xylenes (total} ND 0.0050 " " " " " "
Methyl tert-butyl ether 0.28 0.050 " “ " " " "
Surrogate; a,a,a-Trifluorotoluene 102 % 65-135 " " " "
Surrogate.: 4-Bromofluorvebenzene 102 % 65-135 " u " "
MW-13 15.5' (P111279-03) Soil _Sampled: 11/09/01 10:30 Received: 11/13/01 12:00
Gasoline (C6-C12) 13 20 mgkg 2 1110358 1171401 1171401 EPA HC-12
2015M/8020M
Benzene ND 0.010 " " " " " "
Toluene ND 0.01¢ " " " " " "
Ethylbenzene 0.045 0.010 " " " " " "
Xylenes (total) 0.30 0.010 " " " " » "
Methyl tert-butyl ether ND 0.10 " " " " " "
Surrogate: a,a,a-Trifluorotoluene 93.7 % 65-135 " " “ "
Surrogate: 4-Bromofluorobenzenc 122 % 65-135 » " “ "
Sequoia Analytical - Petaluma The resuits in this report apply to the samples analyzed in accordance with the chain of

cusiody document. This analytical report must be reproduced in its entirely.
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Analytical

Sequoia
v

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 792-0342
www.gequoialabs.com

Cambria Environmental - Emeryville
6262 Hollis Street
Emeryville CA, 94608

Project: ARCO
Project Number: Arco/6113, Livermore
Project Manager: Ron Scheele

Reported:
11/20/01 18:08

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result  %REC  Limits RPD Limit Notes
Batch 1110358 - EPA 5030, soils
Blank (1110358-BLK1) Prepared & Analyzed: 11/14/01
Gasolme (C6-C12) ND 1.0 wgkg
Benzene ND 0.0050 "
Toluene ND 0.0050 "
Ethylbenzene ND 0.0050 "
Xylenes {total) ND 0.0050 "
Methyl tert-butyl ether ND 0.050 "
Surrogate: a,a,a-Trifluarotoluene 0.582 " 0.600 47.0 835-135
Surrogate: 4-Bromofluorobenzene 0.634 " 0.600 105 63-135
Blank (1110358-BLK2) Prepared & Analyzed: 11/15/01
Gasaline (C6-C12) ND 1.0 mg/kg
Benzene ND 0.0050 "
Toluene ND 00050 "
Ethylbenzene ND 0.0050 "
Xylenes (total) ND 0.0050 "
Methyl tert-butyl ether ND 0.050 "
Surrogate: a,a,a-Trifluorotoluene 0.574 " 0.600 93.7 65-135
Surrogate: 4-Bromofluorobenzene 0.626 " 0.600 104 65-135
Blank (1110358-BLK3) Prepared & Analyzed: 11/19/01
Gasoline {C6-C12} ND 1.0 meke
Benzene ND 0.0050 "
Toluene ND 0.0050 "
Ethylbenzene ND 0.0050 "
Xylenes (total) ND 0.0050 "
Methyl tert-butyl ether ND 0.050 "
Surrogate: aa.a-Trifluorotoliene 0.583 " 0.600 97.2 65-135
Surrogate: 4-Bromofluorobenzene 0.639 " 0.600 106 65-135

Sequoia Analytical - Petaluma

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 its entirely.

Page 3 of 6




: . 1455 McDaowell Bivd, North Ste D
o SBC]UGI& Petaluma, CA 94954
p . . (707) 792-1865
v Analytlcal FAX (707) 792-0342
i www.sequaialabs.com
Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco/6113, Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 11/20/01 18:08
Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control
Sequoia Analytical - Petaluma
Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result  %REC  Limits RFD Limit Notes
Batch 1110358 - EPA 5030, soils
LCS (1110358-B51) Prepared & Analyzed: 11/14/01
Gasoline (C6-C12) 4.81 1.0 mghkg 5.50 87.5 £5-135
Benzene 0.0704 0.0050 " 0.0660 107 65-135
Toluene 0.157 0.0050 " 0.397 86.9 65-135
Ethylbenzene 0.0817 0.0050 “ 0.0920 R8.8 65-135
Xylenes (total) 0.450 0.0050 " b.461 97.6 65-135
Methy! tert-butyl ether 0.121 0.050 " 0.105 115 65-135
Surrogate: a,aa-Trifluorotoluene 0.584 " (600 97.7 65-135
Surrogate: 4-Bromafluorobenzene 0.646 * 0.600 108 a3-13%
LCS (1110358-B82) Prepared & Analyzed: 11/15/01
Gasoline (C6-C12) 4,89 1.0 mgkg 5.50 88.9 65-135
Benzene 0.0691 0.0050 " 0.0660 105 65-135
Toluene 0.366 0.0050 " 0.397 92.2 65-135
Ethylbenzene 0.0859 0.0050 " 0.0920 9314 65-135
Xylenes (iotal) 0.465 0.0050 " 0.4861 101 65-135
Methy! tert-buty] ether 0.121 0.050 " 0.105 115 63-135
Surrogate: a.a,a-Trifluorotoluene 0.585 " 0.600 97.5 65-135
Surrogate: 4-Bromofluorobenzene 0.663 " 0.600 110 65-135
LCS (1110358-BS3) Prepared & Analyzed: 11/19/01
Gasoline (C6-C12}) 5.91 1.0 mgkeg 3.50 107 63-135
Benzene 0.0870 0.0050 " 0.0660 132 65-135
Toluene 0414 0.0050 " 0.397 104 65-135
Ethylbenzene 0.0932 0.0050 " 0.0920 101 63-135
Xylenes (total) 0.505 0.0050 " 0.461 110 65-135
Methyl tert-buty] ether 0.141 0.050 » 0.105 134 65-135
Surrogate: a.a,a-Trifluorotoluene 0.580 " 0.600 98.3 65-135
Surrogate: 4-Bromofluarohenzene 0.652 . 0.600 109 65-135
Sequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain of

eustody document, This analytical report must be reproduced in its entirety.
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Analytical

Sequoia
wr

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

[707) 792-1865

FAX {707) 792-0342
www.sequoialabs.com

Cambria Environmental - Emeryville
6262 Hollis Strest
Emeryville CA, 94608

Project: ARCO
Project Number: Arco/6113, Livermore
Project Manager: Ron Scheele

Reported:
11/20/01 18:08

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

Analyte

Reporting Spike Source %REC
Result Limit  Units Level Result  %REC  Limits

RPD
RPD Limit Notes

Batch 1110358 - EP A 5030, soils

Maitrix Spike (1110358-MS1)

Source: P111258-01 Prepared & Analyzed: 11/14/01

Gasoline (C6-C12) 453 1.0 mghkg 5.50 ND 79.3 65-135
Benzene 0.0856 0.0050 " 0.0660 ND 129 65-135
Toluene 0.429 0.0050 " 0.397 ND 108 65-135
Ethylhenzene 0.0978 0.0050 " 0.0920 ND 101 65-135
Xylenes (total) 0.543 0.0050 " 0.461 0.026 112 65-135
Methyl tert-butyl ether 0.137 0.050 " 0.105 ND 130 635-135
Surrogate: a,a,a-Trifluorotoluene 0.626 * 0.600 04 65-135
Surrogate: 4-Bromofluorobenzene 0.530 * 0.600 88.3 65-135

Matrix Spike Dup (1110358-MSD1)

Source: P111258-01 Prepared & Analyzed: 11/14/01

Gasoline (C6-C12} 4.85 1.0 mgkg 5.50 ND 85.1 65-135 6.82 20
Benzene 0.0886 0.0050 " 0.065( ND 134 65-135 344 20
Toluene 0.449 0.0050 " 0.397 ND 113 65-135 4.56 20
Ethylbenzene 0.103 0.0050 " 0.0920 ND 107 65-135 5.18 20
Xylenes (total) 0.568 0.0050 " 0.461 0.026 118 65-135 4.50 20
Methyl tert-butyl ether 0.142 0.050 " 0.105 ND 135 65-135 3.58 20
Surrogate: aa.a-Trifluorotoluene 0.617 " 0.600 103 65-135

Surrogate: 4-Bromofluorobenzene 0.544 * 0.600 90.7 65-135

Sequoia Analytical - Petaluma

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 its entirely.
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. 1455 McDowell Blvd, North Ste D
Sequma Petaloma, CA 94954
Ly Pn . {707) 792-1865
v Analvtlcal FAX (707) 792-0342
. h www.sequoialabs.com
Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number: Arco/6113, Livermore Reported:
Emeryville CA, 94608 Project Manager: Ron Scheele 11/20/01 18:08
Notes and Definitions
HC-12 Hydrocarbon pattern is present in the requested fuel quantitation range but does not resemble the pattern of the requested fuel.
DET Analyte DETECTED
ND Analyte NOT DETECTED al or above the reporting limit
NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
Sequoia Analytical - Petaluma 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 its entirety.

Page 6 of 6
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Sequoia 1455 McDowell Blvd, North Ste D

" A l t. l Petalyma, CA 94954
o (707) 792-1865
v nafytica FAX (707) 792-0342

www.sequoialabs.com

15 November, 2001

Ron Scheele

Cambria Environmental - Emeryville
6262 Hollis Street

Emeryville, CA 94608

RE: ARCO
Sequoia Work Order: P111308

Enclosed are the results of analyses for samples received by the laboratory on 11/14/01 13:40. If you have
any questions concerning this report, pleasea feal free to contact me.

Sincerely,

Angelee Cari
Client Services Representative

CA ELAP Certificate #2374




1455 McDawell Blvd, North Ste D

@ Sequoia Peatus, CA 34954
. . (707} 792-1865
v Analytlcal FAX (707) 792-0342

www.sequoialabs.com

Cambria Environmental - Emeryville

Project: ARCO

Project Number: ARCO/6113 Livermore, Ca Reported:

6262 Hollis Street

Emeryville CA, 94608 Project Manager: Ron Scheele 11/15/01 15:19
ANALYTICAL REPORT FOR SAMPLES

Sample ID Laberatory 1D Matrix Date Sampled Date Received

5-(1-4) P111308-01 Sail 11/09/01 11:45  11/14/01 13:40

Sequoia Analytical - Petaluma 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 its entirety.

roplec o

Page 1 of 7

Angelee Cari, Client Services Representative




» Analytical

Sequoia
&

1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

(707) 792-1865

FAX (707) 7920342
www.seguoialabs.com

Cambria Environmental - Emeryville
6262 Hallis Street
Emeryville CA, 94608

Project: ARCO
Project Number: ARCO/6113 Livermore, Ca
Project Manager: Ron Scheele

Reported:
11/15/01 15:19

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M

Sequoia Analytical - Petaluma

Reporting
Analyte Result Limit  Units Dilution Batch Prepared  Analyzed Method Notes
S5-{1-4) (P111308-01) Soil Sampled: 11/09/01 11:45 Received: 11/14/01 13:40
Gasoline (C6-C12) 15 2.0 mgkg 2 11£0358 11/15/01  11/15/01 EPA

8§015M/8020M

Benzene ND 0.010 " " " " " "
Toluene ND 0.010 " " " " " "
Ethylbenzene 0.14 0.010 " " " " " "
Xylenes (total) 0.39 0.010 " " " » " "
Methyl tert-butyl ether ND 0.10 " " " " " "
Surrogate: a.a.a-Trifluorotoluene 88.5% 65-135 " " " "
Surrogate: 4-Bromofluorobenzene 116 % 65-135 " “ " “

Sequoia Analytical - Petaluma

The results in this report apply te the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

Page2 of 7




1455 McDowell Blvd, North Ste D
Petaluma, CA 94954

@ Sequoia

P _ R (707) 792-1365

v A_nalytlcal FAX (707) 792-0342
. www.sequoialabs.com

Cambria Environmental - Emeryville

6262 Hollis Street
Emeryville CA, 94603

Project: ARCO
Project Number; ARCOQ/6113 Livermore, Ca Reported:
11/15/01 15:19

Project Manager: Ron Scheele

Total Metals by EPA 6000/7000 Series Methods

Sequoia Analytical - Petaluma
Reporting
Analyte Result Limit  Units Dilution  Batch Prepared  Analvzed Method Notes
§-(1-4) (P111308-01) Soil Sampled: 11/09/01 11:45 Received: 11/14/01 13:40
Lead 7.2 6.8 mgkg 1 1110392 11/15/01  11/15/01  EPA 60108
Sequoia Analytical - Petaluma 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 its entirety.

Page 3 of 7




- * 1455 McDowell Blvd, North Ste D
Sequora Petaluma, CA 94954

WP Analytical EAX 107) 193034

www.sequoialabs.com

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number; ARCOQ/6113 Livermore, Ca Reported:
Emeryvi]le CA, 94608 Project Manager: Ron Scheele 11/15/01 15:19

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control
Sequoia Analytical - Petaluma

Reporting Spike Source %WREC RPD
Analyte Result Limit  Units Level Result  %REC  Limits RPD Limit Naotes
Batch 1110358 - EP A 5030, soils
Blank (1110358-BLK1) Prepared & Analyzed: 11/14/01
Gasoline (C6-C12) ND 1.0 mgke
Benzene ND 0.0050 "
Toluene ND 0.0050 "
Ethylbenzene ND 0.0050 "
Xylenes (total) ND 0.0050 "
Methyl tert-butyl cther ND 0.050 "
Surrogate: a,a,a-Trifluorotoluene 0.582 " 0.600 97.0  83-135
Surrogate: 4-Bromofluorobenzene 631 " 0600 103 65-135
Blank (1110358-BLK2) Prepared & Analyzed: 11/15/01
Gasoline (C6-C12) ND 1.0 mp/kg
Benzene ND 0.0050 "
Toluenc ND 0.0050 "
Ethylbenzene ND 0.0050 "
Xylenes {total) ND G.0050 "
Methy! tert-buty] ether ND 0.050 "
Surrogate. a,a,a-Trifluorotoluene 0.574 " 0.600 957 65-135
Surrogate: 4-Bromafluorobenzene 0.626 " 0.600 04 65-135
L.CS (1110358-BS1) Prepared & Analyzed: 11/14/01
Gasoline (C6-Ci2) 4.81 1.0 mgkg 5.50 87.5 635-133
Benzene 0.0704 0.0050 " 0.0660 107 65-135
Toluene 0.357 0.0050 " 0.397 89.9 635-135
Ethylbenzene 0.0817 0.0050 " 0.0920 88.8 63-135
Xylenes (total) 0.450 0.0050 " 0.461 97.6  63-135
Methyl tert-butyl ether 0.121 0.050 " 0.105 115 65-135
Surrogate: a,a,a-Trifluorotoluens 0.586 " 0.600 97.7  63-135
Surrogate; 4-Bromoflucrobenzene 0.646 " 0.600 108 635-135
Sequoia Analytical - Petaluma The resulls in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirely.

Page 4 of 7




- : 1455 McDowell Blvd, North Ste D

@ SE(]UOIH Petaluma, CA 94954
. . (707) 792-1865
v Analytlcal FAX (707) 7920342

www.sequotalabs.com

Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number; ARCO/6113 Livermore, Ca Reported:
Emeryvi]le CA, 94608 Project Manager: Ron Scheele 11/15/01 15:19

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Conirol
Sequoia Analytical - Petaluma

Reparting Spike Source %REC RPD
Analyte Result Limit  Units Level Resuk  %REC  Limits RPD Limit Motes
Batch 1110358 - EPA 5039, soils
LCS (1110358-BS2) Prepared & Analyzed: 11/15/01
Gasoline (C6-C12) 4.89 1.0 mgkg 5.50 889  65-135
Renzene 0.0651 0.0050 " 0.0660 105 65-135
Toluene 0.366 0.6050 " 0.397 922 635-135
Ethylbenzene 0.0859 0.0050 " (.0920 934 65-135
Xylenes (total) 0.465 0.0050 " 0.461 101 65-135
Methyi tert-buty] ether 6121 0.050 " 0105 115 65-135
Surrogate: a.a,a-Trifluorotoluene 0.585 " 0.600 97.5 65-135
Surrogate: 4-Bromofluorobenzene 0.663 " 0,600 110 65-135
Matrix Spike (1110358-MS1) Source: P111258-01 Prepared & Analyzed: 11/i4/01
Gasoline (C6-C12) 4.53 1.0 mgkg 5.50 ND 793 65-135
Benzenc 0.0856 0.0050 " 0.0660 ND 129 65-135
Toluene 0,429 0.0050 " 0.397 ND 108 65-133
Ethylbenzene 0.0978 0.0050 " 0.0920 ND 101 65-135
Xylenes (total) 0.543 0.0050 " 0.461 0.026 112 65-135
Methyl tert-butyl ether 0.137 0.030 " 0.105 ND 130 65-135
Surrogate: a,a,0-Trifluorotoluene 0.626 " 0.600 104 63-135
Surrogate: 4-Bromofluorobenzene 0.530 " 0.600 88.3 65-135
Matrix Spike Dup (1110358-MSD1} Source: P111258-01 Prepared & Analyzed: 11/14/01
Gasaline (C6-C12) 4.85 1.0 mgkg 5.50 ND 85.1 65-135  6.82 20
Benzene 0.0886 0.0050 " 0.0660 ND 134 65-135 3.44 20
Toluene (.449 0.0650 " 0.397 ND 113 65-135 4.56 20
Ethylbenzene 0.103 0.6050 " 0.0920 ND 107 65-135  5.18 2@
Xylenes (total) 0.568 0.0050 " 0.461 0.026 118 65-135  4.50 20
Methyl tert-butyl ether 0.142 (¢.050 " 0.10§ ND 135 65-135 3.58 20
Surregate: a,a,a-Trifluorotoluene 0.617 " 0.600 103 65-135
Surrogate: 4-Bromafluorobenzene 0.544 " 0.600 20.7 65-135
Sequoia Analytical - Petaluma The results in this veport apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
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1455 McDowell Blvd, Netth Ste D

Ld
Sequola Petaluma, CA 94954
- . (707) 792-1865
v Analytical FAX (707) 792-0342
www.scquoialabs.com
Cambria Environmental - Emeryville Project: ARCO
6262 Hollis Street Project Number; ARCO/6113 Livermiore, Ca Reported:
Emeryville CA, 94603 Project Manager: Ron Scheele 11/15/01 15:19

Total Metals by EPA 6000/7000 Series Methods - Quality Control
Sequoia Analytical - Petaluma

Spike Source %REC RPD

Reporting
Analyte Result Limit  Units Level Result %REC  Limits RPD Litnit Notes
Batch 1110392 - EPA 3050B
Blank (1110392-BLK1) Prepared & Analyzed: 11/15/01
Lead ND 7.5 mglkg
LCS (1110392-BS1) Prepared & Analyzed: 11/15/01
Lead 48.8 7.5 mgikg 50.0 97.6  §0-120
Matrix Spike (1110392-MS1) Source: P111308-01 Prepared & Analyzed: 11/15/01
Lead 49.4 6.6 mgks 439 7.2 96.1  75-125
Matrix Spike Dup (1110392-MSD1) Source: P111308-01 Prepared & Analyzed: 11/15/01
Lead 46.4 6.4 mgkg 42.4 7.2 92.5 75-125 6.26 35

The results in this report apply to the samples analyzed in accordance with the chain

Sequoia Analytical - Petaluma
of custody document. This analytical report must be reproduced in its entirely.
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