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Project 791673

Mr, Paul Supple

ARCO Products Company
PO Box 6549

Moraga, California 94570

Re: Quarterly Groundwater Monitoring Results and Remediation System Performance
Evaluation Report, Second Quarter 1999, for ARCO Service Station No. 6148, located at
5131 Shattuck Avenue, Qakland, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a member of The IT Group (Pinnacle), is submitting the
attached report which presents the results of the second quarter 1999 groundwater monjtoring
program at ARCO Products Company (ARCOQ) Service Station No. 6148, located at 5131
Shattuck Avenue, Oakland, California. Operation and performance data for the on-site soil-
vapor extraction (SVE), air-sparge (AS), and air-bubbling remediation systems are also
presented.  The monitoring program complies with Alameda County Health Care Services
Agency (ACHCSA) requirements regarding underground tank investigations.

LIMITATIONS

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

Please call if you have questions.

Sincerely,

Pinnacle

’ /{//[/J z{,'_é:m

) 7 . ~
Gilen VanderVeen Dan Easter, R.G.
Project Manager Project Geologist

Attachment:  Quarterly Groundwater Monitoring Report, Second Quarter 1999

ce: Susan Hugo, ACHCSA
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Date: September 22, 1999

ARCO QUARTERLY GROUNDWATER MONITORING REPORT
Station No.: 6148 Address: 5131 Shatiuck Avenue, Oakland, California

Pinnacle Project No. 791673

ARCO Envircnmental Engineer/Phone No.: _Paul Supple /{925) 259-8891

Pinnacle Project Manager/Phone No.: _Glen VanderVeen /{(510} 740-5807

Primary Agency/Regulatory 1D No.: _ACHCSA /Susan Hugo

WORK PERFORMED THIS QUARTER (SECOND - 1999):

1. Prepared and submitted quarnterly groundwater monitoring report for first quarter 1899,
2. Performed quarterly groundwater manitoring and sampling for second quarter 1999,
3. Investigated SVE process blower faifure,

WORK PROPOSED FOR NEXT QUARTER (THIRD - 1999):

Prepare and submit quarterly groundwater monitoring report for second quarter 1999,

Periorm quarterly groundwater monitoring and sampling for third quarter 1999.

Repair SVE process blower.

Restart soil-vapor extraction (SVE) and air-sparge systems if hydrocarbon remaval rates in extracted
s0il vapor warrant or water levels decrease at the site.

install temperature chart recorder for SVE.

Eall ol

o

QUARTERLY MONITORING:

Current Phase of Project: Quarierly Groundwater Moenitoring and Operation and
Maintenance of Remediation Systems

Due to a malfunctioning process blower, the SVE system
was_non-operational during the second quarter 1999.

Frequency of Sampling:  Annual (1st Quarter): MW-6, MW-7
Semi-Annual {1st/3rd Quarter): MW-4
Quartery. MW-1, MW-2, MW -3, MW-5

Frequency of Monitoring:  Quarterly (groundwater),
Monthly (SVE, air-sparge, and air-bubbling)

Is Floating Product (FP) Present On-site: _[] Yes [X] No

Bulk Soil Removed to Date: 560 cubic yards of TPH-impacted soil

Bulk Soil Removed This Quarter: None

Walter Wells or Surface Waters,
within 2000 ft., impactied by site: _None

Current Remediation Techniques: _SVE, Air-Sparge, and Air-Bubbling Systems

Average Depth to Groundwater: _16.2 feet

Groundwater Flow Direction and Gradient
{Average): 0.02 ft/ft toward southwest

OAKSMARCOGI48\QTRLY6 1480299, DOCwh:1 Dinnacle
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SVE QUARTERLY OPERATION AND PERFORMANCE:

Equipment inventory:

Operating Mode:
BAAQMD Permit #:
TPH Cone. End of Period (lab):

Benzene Conc. End of Period (lab):

Flowrate End of Period:

HC Destroyed This Period:
HC Destroyed 1o Date:

Utility Usage

Electric (KWH):

Operating Hours This Period:
Percent Operational:
Operating Hours to Date:
Unit Maintenance:

Number of Auto Shut Downs:
Destruction Efficiency Permit
Requirement:

Percent TPH Conversicon:
Average Stack Temperature:
Average Source Flow:
Average Process Flow:
Average Source Vacuum:

DISCUSSION:

The SVE systern would not operate continuously due to the malfunctioning precess biower, and would not
be in compliance with the Bay Area Air Quaiity Management District’s requirements due to the
malfunctioning telemetry system. Therefore, the system was non-operational for the second quarter 1999.

Therm Tech Model CATVAC-10E, Electric/Catalytic Oxidizer

Catalytic Oxidation

25126

Not applicabie

Not applicable

Not applicable

Not applicable

1892.9 pounds

0 KWH

0 hours

0%

2717.29 hours

Routine monthly maintenance

Q

95% (POC >1000 ppmyv); 90% (POC <1000 ppmv); waived
{<1.0 ib./day TPH and <0.02 lb./day benzene)

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Currently the problems with the telemetry systerm and the process blower are being investigated and will
be repaired as soon as possible. Operational information will be updated after the system is repaired.
Refer to the Third Quarter 1998 Report for historical operational inforration.

ATTACHMENTS:
« Table 1- Historical Groundwater Elevation and Analytical Data,
Petroleum Hydrocarbons and Their Constituents
s Table 2- Groundwater Flow Direction and Gradient
« Figure1-  Groundwater Analytical Summary Map
¢ Figure2-  Groundwater Elevation Contour Map
s Appendix A - Sampling and Analysis Procedures
+ Appendix B - Certified Analytical Reports and Chain-of-Custody Documentation
* Appendix C -Field Data Sheets

OAKASAMARCOW 14B\QTRLY 61480299, DOCwN |
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present™

ARCO Service Station 6148
5131 Shattuck Avenue, Qakland, California

Date  Top of Casing Depth to FP  Groundwater TPH Ethyl- Total Dissolved Purged/
Well  Gauged/  Elevation Water Thickness Elevation  Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH  Oxygen Not Purged
Number Sampled  (ft-MSL) (feet) (feet) (f--MSL) gLy (ug/Ly (e} (uel)  (ug/l) (ug/L) (mg/l) (mg/l) (P/NP)

MWw-1  (3-20-95 108.03 15.75 ND 92.28 830 140 5 41 110 -- --
MW-1  06-06-95 108.03 17.68 ND 90.35 210 30 <0.5 1.3 16 -- --
MW-1 08-24-95 107.830 17.45 ND 90.35 Not sampled: well was inaccessible due to construction

MW-1  11-16-95 107.80 17.64 ND 90.16 <50 5.6 <0.5 1.4 12 55 --
MW-1  02-27-96 107.80 15.21 ND 92.59 1400 | 240 88 44 110 200 --
MW-1 05-15-96 107.80 17.53 ND 90.27 Not sampled: well sampiled semi-annually, during the first and third quarter
MW-1  08-14-96 107.80 17.15 ND 90.65 98 18 <0.5 1.9 1 45 --
MW-1  11-11-96 107.80 17.78 ND 90.02  Not sampled: weil sampled semi-annually, during the first and third quarter
MW-1 03-25-97 107.80 17.68 ND 90.12 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1 05-15-97 107.80 17.91 ND 89.89 Not sampled: well sampled semi-annually, during the first and third quarter
MW-1 10-26-97 107.80 18.85 ND 88.95 <350 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1 11-10-97 107.80 18.10 ND 89.70 <50 <0.5 <0.5 <0.3 <0.5 4 --
MW-1 02-13-98 107.80 13.15 ND 94.65 <100 84 <1 <1 14 130 --
MW-1 (5-12-98 107.80 12.30 ND 95.50 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1  07-28-98 107.80 17.04 ND 90.76 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-1 10-28-98 107.80 18.10 ND 89.70 <50 <0.5 <0.5 <0.5 <0.5 <3 an
MW-1 02-12-99 107.80 15.84 ND 91.96 72 <0.5 <0.5 <0.5 <(.5 23 --
MW-1  06-03-99 107.80 17.62 ND 90.18 890 33 1.5 12 2.8 250 .- 1.44 NP
MW-2  03-20-95 107.43 15.50 ND# 91.93 Not sampled: floating product entered well during porging

MW-2  06-06-95 107.43 17.43 ND 90.00 1,200 60 21 35 140 -- --
MW.2 08-24-95 107.28 17.22 ND 90.06  Not sampled: well was inaccessible due to construction

MW-2  11-16-95 107.28 17.36 ND 89.92 360 45 1.3 71 7.5 210 --
MW-2  02-27-96 107.28 14.82 ND 92.46 8,900 1,400 980 150 550 940 --
MW-2  05-15-96 107.28 17.40 ND 89.88 480 82 48 8 48 87 --
MW-2  08-14-96 107.28 17.00 ND 90.28 130 22 4 2 9 120 --

OAK\SAARCOVGI4R\QTRL 61484299 xlskuh: 1 Plnnacte



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

Page 2 0f 6

ARCOQ Service Station 6148
5131 Shattuck Avenue, Oakiand, California
Date  Top of Casing Depth to FP  Groundwater TPH Ethyl- Total Dissolved  Purged/
Well  Gauged/  Elevation ~ Water Thickness Elevation  Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH Oxygen NotPurged
Number Sampled  (ft-MSL) (feet) {feet) (ft-MSL) (ugl)  (uel)  (uel) (o)  (up/l) (pe/L) (mogl) (mgl) (PINP)
MW-2  11-11-96 107.28 17.55 ND 29.73 1,200 150 120 21 160 110 --
MW-2  03-25-97 107.28 17.32 ND 89.96 670 23 58 13 120 28 --
MW-2  (5-15-97 167.28 17.61 ND 89.67 <50 <0.5 <0.5 <05 <0.5 23 --
MW-2  10-26-97 107.28 18.43 ND 88.85 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-2  11-10-97 107.28 17.84 ND 89.44 <100 <] <1 <1 1 74 --
MW-2  02-13-98 107.28 12.75 ND 94.53 220 8.5 3.9 3.7 48 84 .-
MW-2  05-12-98 107.28 17.02 ND 90.26 3,500 210 280 86 910 35 --
MW-2  (7-28-98 107.28 17.30 ND 8998 <30 <0.5 <0.5 <0.5 <0.5 <3 -
MW-2  10-28-98 107.28 17.80 ND 80.4% 170 17 <0.5 1.7 50 24 --
MW-2  02-12-99 107.28 15.55 ND 91.73 12,000 620 95 490 2,200 270 --
MW-2  06-03-99 107.28 17.31 ND £89.97 <50 <0.5 <0.5 <0.5 i1 8 -- 2.53 NP
MW-3  03-20-95 10777 15.60 ND 92.17 29,000 380 150 760 2,000 -- 16
MW-3  06-06-95 107.77 17.54 ND 90.23 22,000 450 54 380 1,300 -- A
MW-3  08-24-95 107.61 17.42 ND 90.19 Not sampled: well was inaccessible due to construction
MW-3  11-16-95 107.61 17.58 ND 90.03 13,000 210 <20 320 1,000 790 8.3
MW-3  02-27-96 107.61 15.03 ND 92.58 9,700 94 15 290 720 430 10
MW-3  05-15-96 107.61 17.35 ND 90.26 5,600 66 12 37 67 230 --
MW-3 08-14-96 107.61 17.10 ND 90.51 830 17 <1* 8 7 110 --
MW-3  11-11-96 107.61 17.73 ND £9.88 500 28 3 12 13 150 --
MW-3  03-25-97 107.61 17.99 ND 89.62 <50 <0.5 <0.5 <0.5 <0.5 94 “-
MW-3  03-15-97 107.61 17.84 ND 89.77 <50 <0.5 <0.5 <0.5 <(.5 65 --
MW-3  10-26-97 107.61 18.50 ND 89.11 220 4 <1 <l <l 160 --
MW-3  11-10-97 107.61 18.00 ND 89.61 350 8 <2 3 3 230 --
MW-3  02-13-98 107.61 13.00 ND 94.61 <50 1.3 <0.5 <Q.5 1 21 --
MW-3  05-12-98 107.61 17.20 ND 9041 120 <0.5 <0.5 <(.5 <0.9 71 - -
OAK\SAARCOV61481QTRL Y\6148299 xls\ui: Plunacle



Table 1

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

1995 - Present™*

Page 3 of 6

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California
Date  Top of Casing Depth to FP  Groundwater = TPH Ethyl-  Total Dissolved  Purged/
Well  Gauged/  Elevation Water Thickness Elevation  Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH Oxygen Not Purged
Number Sampled  (f-MSL)  (feet)  (feet) (ft-MSL) (ug/L) (ug/L) (ue/ly (nug/l) (ug/L)  (ug/L) (mgl) (mgl) (PNP)
MW-3  07-28-98 107.61 17.46 ND 50.15 <50 14 <0.5 <0.5 <0.5 52 --
MW-3  10-28-98 107.61 18.00 ND 89.61 170 <0.5 <0.5 <0.5 0.7 35 --
MW-3  02-12-99 107.61 15.76 ND 91.85 120 2.0 0.6 <0.5 1.3 37 --
MW-3  06-03-99 107.61  Well inaccessible: Surveyed well VW-1 as an alternative
MW-4 03-20-95 106.58 13.85 ND 92.73 88 i <0.5 <0.5 0.7 -- --
MW-4  06-06-95 106.58 15.70 ND 90.88 <50 <0.5 <0.5 <0.5 <0.5 -- --
MW-4 (8-24-95 106.71 15.86 ND 9085 Not sampled: well was inaccessible due to construction
MW-4  11-16-95 106.71 16.10 ND 90.61 <50 <0.5 <0.5 <Q.5 <0.5 6 --
MW-4  02-27-96 106.71 13.72 ND 92.99 <50 <05 <Q.5 <0.5 <0.5 10 --
MW-4  05-15-96 106.71 15.90 ND 90.81 Not sampled: well sampled semi-annually, during the first and third quarter
MW-4  08-14-90 106.71 15.68 ND 91.03 <50 <0.5 <0.5 <05 <0.5 <3 --
MW-4  11-11-96 106.71 16.19 ND $0.52  Not sampled: well sampled semi-annaaily, during the first and third quarter
MW-4  03-25-97 106.71 16.10 ND 90.61 <50 <0.5 <0.5 <0.5 <0.5 <3 “-
MW-4  05-15-97 106.71 16.38 ND 90.33  Not sampled: well sampled semi-annually, during the first and third quarter
MW-4 10-26-97 106,71 17.78 ND 88.93 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-4 11-10-97 106.71 1643 ND 90.28 Not sampled: well sampled semi-annually, during the first and third quarter
MW-4 02-13-98 106.71 13.05 ND 93.66 <50 1.3 0.7 <0.5 23 19 --
MW-4  (5-12-98 106.71 15.69 ND 91.02  Notsampled: well sampled semi-annually, during the first and third quarter
MW-4 (7-28-98 106.71 15.93 ND 90.78 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-4  10-28-98 106.71 16.40 ND 90.31 Not sampled: well sampled semi-annually, doring the first and third quarter
MWwW-4  02-12-99 106.71. 14.13 ND 92.58 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-4  06-03-99 106.71 16.00 ND 90.71 Not sampled: well sampled semi-annually, during the first and third quarter
MW-5  (3-20-95 106.68 14.92 ND 91.76 21,000 6,900 450 800 1,300 -- -
MW-5  06-06-95 106.68 16.61 ND 90.07 6,500 1,700 <20 120 69 -~ - -
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Table 1

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

Page 4 of 6

1995 - Present**
ARCO Service Station 6148
' 5131 Shattuck Avenue, Oakland, California
Date  Top of Casing Depth to FP  Groundwater TPH Ethyl- Total Dissclved  Purged/

Well  Gauged/  Elevation Water Thickness Elevation  Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH  Oxygen Not Purged
Number Sampled  (ft-MSL) (feety _ (feety  (F-MSL)  (ugA) (uo/L) (ue/l) (uegl) (/L)  (ue/l) (mp/l) (mgh) _(P/NP)
MW-5 08-24-95 106.60 16.47 ND 90.13 Not sampled: well was inaccessible due to construction

MW-5  11-16-95 106.60 16.69 ND 29.91 1,800 470 <5 17 5 1,000 --

MW-5  02-27-96 106.60 14.35 ND 92.25 10,000 1,000 71 690 1,000  440/450* --

MW-5  05-15-96 106.60 16.58 ND 50.02 3,400 350 6 72 20 220 --

MW-5 08-14-%96 106.60 17.26 ND 89.34 2,100 130 27 47 4.7 220 --

MW-5 11-11-96 106.60 16.62 ND 89.98 1,200 31 1 8 2 130 --

MW-5 03-25-97 106.60 16.38 ND 90.22 <50 <0.5 <0.5 <0.5 <0.5 5 --

MW-5 05-15-97 106.60 16.54 NI 20.06 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-5 10-26-97 106.60 17.60 ND 39.00 <50 <0.5 <0.5 <D.5 <0.5 7 --

MW-5 11-10-97 106.60 16.78 ND £9.82 <50 <0.5 <0.5 <0.3 <0.5 24 --

MW-5 02-13-98 106.60 12.21 ND 94.39 11,200 51 <10 <10 <10 2,600 --

MW-5 05-12-98 106.60 NR ND NR Not sampled: well inaccessible

MW-5 07-28-98 106.60 16.47 ND 90.13 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-5  10-28-98 106.60 16.80 ND 89.80 <50 0.8 <0.5 <0.5 <0.5 99 --

MW-5  02-12-99 106.60 14.88 ND 91.72 <1,000 <10 <10 <10 <10 1,100 --

MW-5 06-03-99 106.60 16.65 ND 89.95 290 10 <0.5 <0.5 0.6 200 -- 2.45 NP
MW-6  (3-20-95 105.16 12.13 ND 93.03 <50 <0.5 <0.5 <0.5 <0.5 -- --

MW-6 06-06-95 105.16 13.95 ND 91.21 <50 <0.5 <0.5 <0.5 <0.5 - -

MW-6 08-24-95 105.13 14.07 ND 91.06 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-6 11-16-95 105.13 14.34 ND 90.79 <60 <0.5 <0.5 <0.5 <0.5 -- --

MW.6 02-27-96 105.13 12.00 ND 93.13 <50 <0.5 <0.5 <0.5 <0.5 <3 --

MW-6 05-15-96 105.13 14.10 ND 91.03 Not sampled: well sampled annually, during the first quarter

MW.6 08-14-96 105.13 13,70 ND 91.43 Not sampled: well sampled annually, during the first quarter

MW-6 11-11-96 105.13 14.11 ND 9102  Notsampled: well sampled annually, during the first quarter

MW-6  03-25-97 105.13 14.15 ND 90.98 <30 <0.5 <0.5 <Q.5 <0.5 <3 - -

OAK\SAARCOWI4B\QTRLY\61489209 xlshuh: 1 Pianacte
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Table 1
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present**

ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Date  Top of Casing Depth to FP  Groundwater TPH Ethyl-  Total Dissolved Purged/
Weil  Gaunged/  Elevation  Water Thickness Elevation  Gasoline Benzene Toluene benzene Xylenes  MTBE TRPH  Oxygen NoiPuiged
Number Sampled (feMSL)  (feet)  (feety  (f-MSL) gl (uel)  (ugfly (uefl)  (ugly  e/l)  (mglly (mglh) (NP
MW-6 05-15-97 105.13 14.44 ND 90.69 Not sampled: well sampled annually, during the first quarter
MW-6 10-26-97 105.13 16.02 ND 89.11 Not sampled: well sampled annually, during the first quarter
MW-6 11-10-97 105.13 14.52 ND 90.61 Not sampled: well sampled annually, during the first quarter
MW-6 (2-13.98 105.13 10.06 ND 95.07 <50 <0.5 <0.5 <0.5 <@.5 8 --
MW-6 (5-12-98 105.13 13.75 ND 91.38 Not sampled: well sampled annually, during the first quarter
MW-6 (7-28-98 105,13 14.06 ND 91.07 Not sampled: well sampled annually, during the first quarter
MW-6 10-28-98 10513 14.71 ND 9042  Not sampled: well sampled annually, during the first quarter
MW-6 02-12-99 105.13 12.22 ND 92.91 <100 <1 <1 <1 <1 110 -
MWwW-6 06-03-99 105.13 13.95 ND 91.18 Not sampled: well sampled annually, during the first quarter
MW-7  03-20-95 107.08 12.32 ND 94.76 <50 <0.5 <0.5 <0.5 <0.5 -- .-
MW-7  06-06-95 107.03 14.59 ND 92.49 Not sampled: well sampied semi-annually, during the first and third quarters
MW-7 08-24-95 107.05 14.64 ND 92.41 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-7  11-16-95 107.05 15.30 ND 91.75 Not sampled: well sampled semi-annually, during the first and third quarters
MW-7  (2-27-96 107.05 12.24 ND 94.81 <50 <D.5 <0.5 <0.5 <0.3 <3 “-
MW-7  05-15-96 107.05 14.65 ND 9240  Not sampled: well sampled annually, during the first quarter
MW-7 08-14-96 107.05 14.35 ND 92.70 Not sampled: well sampled anpually, during the first quarter
MW-7 11-11-96 107.05 14.92 ND 92.13 Not sampled: well sampled annually, during the first quarter
MW-7  03-25-97 107.05 14.80 ND 92.25 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-7 05-15-97 107.05 15.27 ND 91.78 Not sampled: well sampled annually, during the first quarter
MW-7 10-26-97 107.05 16.68 ND 96.37 Not sampled: well sampled annually, during the first quarter
MW-7 11-10-97 107.05 15.37 ND 91.68  Not sampled: well sampled annually, during the first quarter
MW-7 02-13-98 107.05 10.80 ND 96.25 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-7  05-12-98 107.05 14.32 ND 52.73 Not sampled: well sampled annually, during the first quarter
MW-7 07-28-98 107.05 14.79 ND 92.26 Not sampled: well sampled annually, during the first quarter
MW-7  10-28-98 107.05 15.57 ND 9148 Not sampled: well sampled annually, during the first quaster

OAKMSNARCOVGI48\QTRLY\6148q299.xls\uh: 1 p Ctatdcte



Historical Groundwater Elevation and Analytical Data

Table 1

Petroleum Hydrocarbons and Their Constituents
1995 - Present™*

5131 Shattuck Avenue, Qakiand, California

ARCO Service Station 6148

Page 6 of 6

OAKSNARCOWG LA TRLY 6148299 xls\uh: 1

Date  Top of Casing Depth to FP  Groundwater TPH Ethyl-  Total Dissolved Purged/
Well  Gauged/  Elevation Water Thickness Elevation  Gasoline Benzene Toluene benzene Xylenes MTBE TRPH Oxygen NotPurged
Number Sampled  (ft-MSL)  (feet)  (feet)  (A-MSL) (ug/L) (ug/l) (L)  (ug/l)  (ugfl)  (ugll)  (mg/l) (mgl)  (PANP)
MW-7 02-12-99 107.03 12.46 ND 94,59 <50 <0.5 <0.5 <0.5 <0.5 <3 --
MW-7 06-03-99 107.03 14.53 ND 92.52 Not sampled: well sampied annually, during the first quarter
VW-1 06-03-99 NR 17.51 ND NR 420 23 0.6 2.0 2.2 74 -- 1.28 P
{Ift-MSL: elgvation in feet, relative to mean sea level
ITPHG: tota! petrolenm hydrocarbons as gasoline, California DHS LUFT Method
E- Methy! tert-butyl ether
(TRPH: total recoverabie petroleum hydrocarbons
2/L: micrograms per liter
g/L: milligrams per hter
: not reported; data not avatlable
. none detected
: floating product entered the well during purging
- -: not analyzed or not applicable
*- confirmed by EPA 2240
*+*: For previous historical groundwater elevation and analytical data please refer to Fourth Quarter 1995 Groundwater Monitoring Program Results and Remetf‘aa:ion System Performance
Evaluation Report, ARCO Service Station 6148, Oakland, California, (EMCON, March 4, 19965).
Pinnacte



Table 2

Groundwater Flow Direction and Gradient

ARCO Service Station 6148 .
5131 Shattuck Avenue, Oakland, California

Date Average Average
Measured Flow Direction Hydraulic Gradient
03-20-95 Southwest 0.02
06-06-95 Southwest 0.016
08-24-95 Southwest 0.014
11-16-95 Southwest 0.012
02-27-96 Southwest 0.016
05-15-96 Southwest 0.015
08-14-96 Southwest 0.021
11-11-96 Southwest 0015
03-25.97 South-Southwest 0.018
05-15-97 South-Southwest 0.014
10-26-97 Southwest 0.009
11-10-97 South-Southwest 0.014
02-13-98 South-Southwest 0.012
05-12-98 Southwest 0.02
07-28-98 Southwest 0.02
10-28-98 Southwest 0.1
02-12-99 Southwest 0.02
06-03-99 Southwest 0.02

OAK\SAMARCOVWGI48WQTRLY 6148299 xIs\uh:]
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791673

PROJECT
NUMBER

DRAWN BY

I 1-31-00

K. Black

STATION
BUILDING

MW-=5
® {<50/<0.5/11)

VW—-10
tank

MW—1
(<50/<o.5/9)®_\

MW—2
(<50/1.0/<3)

VW—1
{Ns)

(630/14/38)

Former waste—oil

% 6 © ®

1
L

(630/14/38)

NS

MW—4
™3 o NS) @

SCALE

30 80 FEET

EXPLANATION

Groundwater monitoring well
Vapor extraction well
Air—sparge well
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APPENDIX A
SANPLING AND ANALYSIS PROCEDURES

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

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

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

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: Phystcal/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

¢ 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.

OAK\SAARCOVG 148\QTRLY\6148Q299.DOCWh: 1 A-1 Planacle



Equipment Cleaning

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

Water Level, Floating Hydrocarbon, and Total Well Depth
Measurements

Before purging and sampling occurred, the depth to water, floating hydrocarbon thickness, and
total well depth were measured using an oil/water interface measuring system. The oil/water
interface measuring system consists of a probe that emits a continuous audible tone when
immersed in a nonconductive fluid, such as oil or gasoline, and an intermittent tone when
immersed in a conductive fluid, such as water. The floating hydrocarbon thickness and water
level were measured by lowering the probe into the well. Liquid levels were recorded relative to
the tone emitted at the groundwater surface. The sonic probe was decontaminated by being rinsed
with deionized water or steam cleaned after each use. A bottom-filling, clear Teflon® bailer was
used to verify floating hydrocarbon thickness measurements of less than .02 foot. Alternatively,
an electric sounder and a bottom-filling Teflon bailer may have been used to record floating
hydrocarbon thickness and depth to water.

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

Liquid measurements were recorded to the nearest 0.01 foot on the depth to water/floating
product survey form. The groundwater elevation at each monitoring well was calculated by
subtracting the measured depth to water from the surveyed elevation of the top of the well casing.
(Every attempt was made to measure depth to water for all wells on the same day.) Total well
depth was then measured by lowering the sensor to the bottom of the well. Total well depth, used
to calculate purge volumes and to determine whether the well screen was partially obstructed by
silt, was recorded to the nearest 0.1 foot on the depth to water/floating product survey form.
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Well Purging

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

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

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

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

Well Sampling

A Teflon bailer was the only equipment acceptable for well sampling. When samples for volatile
organic analysis were being collected, the flow of groundwater from the bailer was regulated to
minjmize turbulence and aeration. Glass bottles of at least 40-milliliters volume and fitted with
Teflon-lined septa were used in sampling for volatile organics. These bottles were filled
completely to prevent air from remaining in the bottle. A positive meniscus formed when the
bottle was completely full. A convex Teflon septum was placed over the positive meniscus to
eliminate air, After the bottle was capped, it was inverted and tapped to verify that it contained
no air bubbles. The sample containers for other parameters were filled, filtered as required, and
capped.

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

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

Sample Containers and Preservation

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

Sample Handling

Sample containers were labeled immediately prior to sample collection. Samples were kept cool
with cold packs until received by the laboratory. At the time of sampling, each sample was
logged on an ARCO chain-of-custody record that accompanied the sample to the laboratory.

Samples that required overnight storage prior to shipping to the laboratory were kept cool (4°C)
in a refrigerator. The refrigerator was kept in a warehouse, which was locked when not occupied
by an IT employee. A sample/refrigerator log was kept to record the date and time that samples
were placed into and removed from the refrigerator.

Samples were transferred from IT to an ARCO-approved laboratory by courier or taken directly
to the laboratory by the environmental sampler. Sample shipments from IT 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 document e Chain-of-custody record sheets for
sampling activities in the field documenting possession and transfer of
samples
e Labels to identify individual samples
» Laboratory analysis request sheets for
documenting analyses to be performed
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Field L.oghook

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

s Project number e Calculated and actual purge volumes

o (Client’s name o Purging equipment used

e Iocation ¢ Sampling equipment used

s Name of sampler ¢ Appearance of each sample (e.g., color,

turbidity, sediment)
s Date and time
¢ Results of field analyses (temperature, pH,
e  Well accessibility and integrity specific conductance)

e Pertinent well data (e.g., casing diameter, ¢ General comments
depth to water, well depth)

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

coordinator.

Labels

Sample labels contained the following information:

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

Sampling and Analysis Chain-of-Custody Record

The ARCQO 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 [T with the analytical results.
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Groundwater Sampling and Analysis Request Form

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

¢ Date scheduled s  Well number

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

)
&

MEASURE AND RECORD DEPTH TO WATER AND

WELL TOTAL DEPTH

i

owWT

CHECK FOR FLOATING PRODUCT

(5
|
MEASURE AND DOCUMENT
FLOATING PRODUCT THICKNESS.
DO NOT SAMPLE WELL FOR
DISSOLVED CONSTITUENTS.

OF DRYNESS BEFORE REMOVING
CALCULATED PURGE VOLUME

WELL EVACUATED TO PRACTICAL LIMITS

CALCULATE PURGE VOLUME BY
USING THE FOLLOWING EQUATION:
P=mntthx748x3

where:

P = calculated purge volume (galions)
n=314

r = radius of well casing in feet

h = height of water column in feet

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

FINAL TWO SETS OF GROUNDWATER
STABILIZATION INDICATOR PARAMETER
MEASUREMENTS MEET THE FOLLOWING
CRITERIA:
pH =+ 0.1 pH units
COND. =+ 10%
TEMP. =% 1.0°F

YES

WELL RECHARGES TO A LEVEL
SUFFICIENT FOR SAMPLE

COLLECTION WITHIN 24 HOURS
OF EVACUATION TO DRYNESS.

Tis [~o ]
WELL PURGING CONTINUE PURGING; FIELD TEST FIRST RECORD WELL
CRITERIA MET; EVACUATE ADDITIONAL RECHARGE WATER FOR AS DRY FOR
PROCEED TO CASING VOLUME OF WATER, INDICATOR PARAMETERS, | |pPURPOSES OF
WELL SAMPLING. | |MONITORING INDICATOR THEN PROCEED TO WELL SAMPLING.
PARAMETERS FOR STABILITY. SAMPLING.
\. S
=
m FIGURE )
@ EMCON MONITORING WELL PURGING PROTOCOL A-1
\.. .




(- WATER SAMPLE FIELD DATA SHEET Rev. 5/9@

@ PROJECT NO : SAMPLEID ;

PURGEDBY : CLIENT NAME :
OWT SAMPLED BY : LOCATION ;
TYPE: Groundwater Surface Walter Leachate Other
CASING DIAMETER (inches): 2 3 4 4.5 6 Other
CASING ELEVATION (feet/MSL) : VOLUME IN CASING (gal } -
DEPTH OF WELL (fcet) : CALCULATED PURGE (gal.) :
DEPTH OF WATER (feet) : ACTUAL PURGE VOL. (gal.} :
DATE PURGED ; END PURGE :
DATE SAMPLED : SAMPLING TIME :
TIME YOLUME pH E.C. TEMPERATURE TURBIDITY TIME
(2400 HR) (gal.) (units) (pmhos/cm@25°c) °F) (visual/NTU) (2400 HR)
OTHER: ODOR:
(COBALT 0-100) (NTU 9-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL (i.e. FB-1, XDUP-1) :
PURGING EQUIPMENT ) SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Teflon) 2" Bladder Pump Bailer {Teflon)
Centrifugal Pump Bailer (PVC) Bomb Sampler Bailer (Stainless Stecl)
Submersible Pump Bailer (Stainless Sleel) Dipper , Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Crher: Other:
WELL INTEGRITY: LOCK:
REMARKS:
pil, BC, Temp. Meter Calibation.  Date Thne: Meter Serial No..
13.C. 1000 ! pll?7 ! pll 10 / il d /

Femperature °F

k SIGNATURE: REVIEWED BY: PAGE OF

4 FIGURE

@ EMCON WATER SAMPLE FIELD DATA SHEET A-2
- _J




EMCON - SACRAMENTO

( faa)
w GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM
u PROJECT NAME :
OWT
SCHEDULED DATE :
Project
SPECIAL INSTRUCTIONS / CONSIDERATIONS : Authorization:
EMCON Project No.:
OWT Project No.:
Task Code:
Originals To:
CC:
Well Lock
Number (s)
[7| CHECK BOX TO AUTHORIZE DATA ENTRY Site Contact:
Name Phone #
Well Casing Casing Depth to
Number or Diameter Length Water ANAYSES REQUESTED
Source {inches) (feet) {feet)
?
Laboratory and Lab QC Istructions:
. _/
r “
/\ FIGURE
@ EMCON SAMPLING AND ANALYSIS REQUEST FORM A-3
\ .
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Analyfical
sy drvices ™

An Employves-Owned Corroany

June 16, 1999 Service Request No.: 89901704

Mr, Glen Vanderveen
EMCON-Pinnacle

2201 Broadway, Suite 101
Oakland, CA 94612

RE: TO#24118.06/RATS8/6148 OAKLAND

Dear Mr. Vanderveen:

Enclosed are the results of the sample (s) submitted to our laboratory on  June 03, 1999.
All analyses were performed in accordance with our laboratory's quality assurance progranl.
Results are intended to be considered in their entirety and apply to the sample (s) analyzed.
Columbia Analytical Services is not responsible for use of less than the complete report.
Signature of this CAS Analytical Report confirms that pages 2 through 11, following, have

been thoroughly reviewed and approved for release.

Columbia Analytical Services is certified for environmental analyses by the California
Department of Health Services (certificate number: 1496, expiration: January 31, 2001).

If you have any question, please call me at (408) 748-9700.
Respectfully submitted,

Columbia Analytical Services, Inc.

ﬁ(@nﬂ//oﬁ' Qr//%’?/ld‘ﬂféz) JLM//

Bernadette Troncales dan.
Project Chemist Laboratory Director
RECEIVED
JUN 17 1999
BY:

3334 Victor Court = Santa Clara, CA 95054 s Telephone (408) 748-9Q700 w  Fax (408) 748-9860



COLUMBIA ANALYTICAL SERVICES, inc.

Acronyms

A2LA American Association for Laboratory Accreditation

ASTM American Society for Testing and Materials

BOD Biochemical Oxygen Demand

BTEX Benzene, Toluene, Ethylbenzene, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number  Chemical Abstract Service registry Number

CFC Chioroflucracarbon

CFU Colony-Forming Unit

coD Chemical Oxygen Demand

DEC Departmant of Environmental Conservation

DEQ Department of Envirenmental Quality

DHS Department of Health Services

DLCS Duplicate Laboratery Conirol Sample

DMS Duplicate Matrix Spike

DOE Department of Ecology

DOH Department of Health

EPA U. 8. Environmental Protection Agency

ELAP Environmentai L.aboratory Accreditation Program

GC Gas Chromatography

GCIMS Gas Chromatography/Mass Spectrometry

Ic lon Chromatography

ICB Initial Calibration Blank sample

icp Inductively Coupled Plasma atomic emission spectrometry

[ initial Calibration Verification sample

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

LCS Laboratory Control Sample

LUFT Leaking Underground Fue! Tank

M Modified

MBAS Methylene Blue Active Substances

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

MDL tMethod Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyi tert-Buiyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Galculated

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

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

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billien

ppm Parts Per Miflion

POL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SIM Selected lon Monitoring

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

STLC Solubility Threshold Limit Concentration

sSwW Test Methods for Evaluating Solid Waste, PhysicalfChemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, Il, IIA, and IIB.

TCLP Toxicity Characteristic L.eaching Procedure

TDS Total Dissolved Solids

TPH Tota! Petroteum Hydrocarbons

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

TRPH Total Recoverable Petroleum Hydrocarbons ’

TS8S Total Suspended Solids :

TTLC Total Threshold Limit Concentration

VOA Volatile Organic Anaiyte(s) page2  ACRONLST.DOC 7/14/95



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Kylenes, Total

Methyl tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#H24118.00/RATE/6148 OAKLAND

Water

MW-1(21)
$9901704-001

Prep
Method

EPA 5030
EPA 5030
EPA 5030
EPA 5030
LPA 5030
EPA 5030

Analysis
Method

CA/LUFT

Analytical Report

BTEX, MTBE and TPH as Gasoline

8020
8020
8020
8020
8020

MRL

.5
0.5
0.5
0.5

Dilution Date
Factor Extracted Analyzed Result

T I N

NA
NA
NA
NA
NA
NA

Service Request:
Date Collected:
Date Received:

Date

6/12/99
6/12/99
6/12/99
6/12/99
6/12/99
6/12/99

oue 04178

LS2V0R059)

Page 3

Units:
Basis:

890
33
1.5
12
2.8

250

89901704
6/3/99
6/3/9%

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Totai

Methyl rert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
TO#24118.00/RAT8E/6148 OAKLAND Date Collected:
Water Date Received:

BTEX, MTBE and TPH as Gasoline

VW-1(25) Units:
59901704-002 Basis:
Prep Analysis Dilution  Date Date

Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 6/12/99 420
EPA 5030 8020 0.5 1 NA 6/12/99 23
EPA 5030 8020 0.5 1 NA 6/12/99 0.6
EPA 5030 8020 0.5 1 NA 6/12/99 2.0
EPA 5030 8020 0.5 1 NA 6/12/99 22
EPA 5030 8020 3 1 NA 6/12/99 74

1822/6G20597p

i o Ll

Page 4

$9901704
6/3/99
6/3/99

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl terf -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#24118.00/RAT8/6148 OAKLAND

Water

MW-2(25)
$9901704-003

Prep
Method

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

Analytical Repoit

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
05
0.5
0.5

Dilution  Date
Factor Extracted Analyzed Resuli

b Rt ek e bk e

NA
NA
NA
NA
NA
NA

Service Request: S99501704
Date Collected: 6/3/99
Date Received: 6/2/99

Date

6/12/99
6/12/99
6/12/99
6/12/99
6/12/99
6/12/99

oue 0o 11147

1S202059 T

Page 5

Units: ug/L (ppb)

Basis: NA

ND
ND
ND
ND
1.1
8

Result
Notes



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: $9901704
Project: TO#24118.00/RAT8/6148 OAKLAND Date Collected: 6/3/99
Sample Matrix: Water Date Received: 6/3/99
BTEX, MTBE and TPH as Gasoline

Sample Name: MW-5(23) Units: wg/L (ppb)
Lab Code: $9901704-004 Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 6/12/99 290
Benzene EPA 5030 8020 0.5 I NA 6/12/99 10
Toluene EPA 5030 8020 0.5 1 NA 6/12/99 ND
Ethylbenzene EPA 5030 8020 0.5 1 NA 6/12/99 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 6/12/99 0.6
Methyl tert -Butyl Ether BPA 5430 8020 3 20 NA 6/12/99 200

Approved By: M Date: /Db/ ’ & ( &{ﬂz

1822/020597p

Page 6



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request;
TO#24118.00/RAT8/6148 OAKLAND Date Collected:
Water Date Received:

BTEX, MTBE and TPH as Gasoline

Method Blank Units:
S990611-WB1 Basis:
Prep Analysis Dilution  Date Date

Method Method MRL Factor Extiracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 6/11/99 ND
EPA 5030 8020 0.5 1 NA 6/11/99 ND
EPA 5030 8020 0.5 I NA 6/11/99 ND
EPA 5030 8020 0.5 i NA 6/11/99 ND
EPA 5030 8020 0.5 I NA 6/11/99 ND
EPA 5030 8020 3 1 NA 6/11/99 ND

ouee 061049

ES22/020597p

=

Page 7

59961704
NA
NA

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methy! tert -Butyl Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company

TO#24118.00/RATB/6148 OAKLAND

Water

Method Blank
$990612-WBI

Prep
Method

EPA 5030
BPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

Analytical Report

Service Reguest:
Date Collected:
Date Received:

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

0.5
0.5
05
0.5

Dilution  Date Date
Factor Extracted Analyzed Result

Bt b b R e b

NA 6/12/99
NA ~ 6/12/99
NA 6/12/99
NA 6/12/99
NA 6/12/99
NA 6/12/99

v Dbliof51

1822/020597p

Page 8

Units;
Basis:

ND
ND
ND
ND
ND
ND

59901704
NA
NA

ug/L (ppb)

NA

Result
Notes



Client:
Project:
Sample Matrix:

Prep Method:

Analysis Method:

Sample Name

MW-1(21)
VW-1(25)
MW-2(25)
MW-5(23)
BATCHQC
BATCH QC
Method Blank
Method Blank

S1

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
TO#24118.00/RATS/6148 OAKLAND

Water

EPA 5030

8020

CA/LUFT

Lab Code

59901704-001
$9901704-002
59901704-003
$9901704-004
59901671-001MS
59901671-001DMS
$950611-WB1
S990612-WBi

QA/QC Report

Service Request:

Date Collected:
Date Received:

Date Extracted:

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline

Test
Notes

CAS Acceptance Limifs:

Date Analyzed:

Units:
Basis:

Percent Recovery
a,a,a-Trifluorotoluene

4-Bromofluorobenzene

90
89
100
93
96
100
107
100

69-116

Surrogate recovery out of control limits due to matrix interference.

SUROI0INTp

Page 9

96
127
110
102
101
104
100
106

59901704
NA
NA
NA
NA

PERCENT
NA

S1

69-116

Date: Q@Zw{fz"z



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: ARCG Products Company Service Request: S9901704
Project: TO#24118.00/RATS/6148 OAKLAND Date Collected: NA

Sample Matrix: Water Date Received: NA
Date Extracted: NA

Date Analyzed: 6/13/99

Matrix Spike/Duplicate Matrix Spike Sumrnary

TPH as Gasoline
Sample Name: BATCH QC ) Units: ug/L (ppb)
Lab Code: 39901671-001MS, 59901671-001DMS Basis: NA
Test Notes:
Percent Recovery
CAS Relative

Prep Analysts Spike Level Sample Spike Result Acceptanice  Percent  Resuit
Analyte Method Method MRL MS DMS Result MS DMS MS DMS Limits  Difference Notes
Gasoline EPA 5030 CA/LUFT 50 250 250 ND 250 270 100 108 75-135 8

Approved By: I F/T Date: Ob /{(”/Qi

DMS/Q20597p
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Client:
Project:

Sample Name:
Lab Code:
Test Notes:

ICV Source:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Buty] Ether

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Repoit

ARCO Products Company Service Request: 89901704
TO#24118.00/RAT8/6148 OAKLAND Date Analyzed: 6/12/99

icv
ICV1

Prep
Method

ERA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030
EPA 5030

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

Units: ug/L (ppb)

Basis: NA
CAS
Percent Recovery
Analysis True Acceptance Percent Result
Method Value Result Limits Recovery Notes
CA/LUFT 250 260 90-110 104 .
8020 25 24 85-115 96
8020 25 24 85-115 96
3020 25 24 85-115 96
8020 75 69 85-115 92
3020 25 26 85-115 104

i oue 00[110]%9

V032196

Page 11



ARCO Products Company

Division of Attantic/Richtiald Compzny

5940 |T0¢

TaskOrdarNo‘ZZf I I% . OO

Chain

of Custody

ARCO Facility no é /éq

Fasiy (O 1/l

S 00

Project manager
(Consultant)

GClen Vane

erleaon

Laboratory Name

RSP ] St pple s e 09) 1057500 i (U4 L 7T feorr st
R 1 CON Ein ) O Rraqdiyay #1C] Goklond, CA G46.12
' Matrix Preservation 8 Q t§: ' c Method of shipment
_ s Sgle | o # 2SlE.] E Sampler
a . = @ =13 23ls = E = =3 o " §§ 2 2 - !
° s | & | Soit [Water|Other| Ice Acd | < s S 5%%% §; 2lz 2|58 | 2l8%|8« Wi [
£ | § |sElEilclzelei|z (2|2 238G aelver
0 4 O 3 - &3 BE2inhie SR &5 |85 | & (=2x|8F s 3 S_pqciaIDegection
MW;} @{) @ X X HCL -5 /014 X lezlreéomngegf
el (@ [ [ [x el [ 12zl Ix D e
Miv-2139 (& X X |HC /37| X ‘
e (O X X_|Hcrd 0% | Ix Spece jiff
Norma|
Remarks
RAT <
2-40m! HCL
VOAs
0% - 135
Lab Number
Tumaround Time:
Prcrity Rush
1 Bustness Day (|
Rush
2 Business Days {1
|oment e [ e s Rulve e,
[ Ralingui y sampler . ] | IV CAS .
&_——:@; E{)Y\Y‘»i@ %&&JQ @3’99 /355'0 r‘%"% 613!‘?6 Standard
Reélinguisheel by : Date Time [ Received'by ~ ' 10 Business Days )¢
Relinguished by Date Time | Received by laboratory Date Time

Distribution: White Copy — Laboratory: Canary Copy — ARCO Envirenmental Engineering: Pink Copy ~ Consultant



APPENDIX C
FIELD DATA SHEETS



DEPTH TO WATER/FLOATING PRODUCT SURVEY

FIELD REPORT

PROJECT #

: 21775-250.004

STATION ADDRESS : 5131 Shattuck Avenue, Oakiand

DATE : 6/3/99

ARCO STATION # : 6148 FIELD TECHNICIAN : Ronnie Perdue DAY : Thursday
Wel Type Type FIRST SECOND DEPTHTO | FLOATING WELL B
ow | WELL Box | O!Well| Gasket | Lock [ Ofwel| DEPTHTO | DEPTHTO | FLOATING | PRODUCT TOTAL
Order 1D Seal Lid Present | Number | Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
(feel) (feet) {feet) (feet) {feet)
i+ | mwz |z |1sme ves |arco| Lwe | /4 S2 | /457 7 n RAA 3
2 | mws | l1sne| YEs |arcol Lwe /2,25 | /3.95 26, A
3 | mw-a |[Ce |1sne| vEs |nonE| TC | /6. C /6, O 26|
4 | mw-1 |cx lisne| YEs INoNE| TC | /2,62 1/ A 62 ng 2.3
5 | mw-s | |isne| ves [nong| T | /6,65 /6, 65 25, ¢
6 | mw2 |ge l1sne YEs |none| Tc [JZ2.81 | /iA 4| - 25 9
V=T )
7 |-MW3 |- 15/16" YES INONE| TC | /A S | /ASE | ap wp 1355
e SURVEY POINTS ARE TOP OF WELL CASINGS
E K..JLE_,{ VED
JU
N'2 8 1999
BY:
B Page 1 of ]




WATER SAMPLE FIELD DATA SHEET

Rev. 1/97}

&

PROECTNO: ) Z 2G-S0 o0 SAMPLE ID :
PURGEDBY: [ Pof A g CLIENTNAME: A¢ (_( # ¢/ ‘/ <
OWT sampiepsy: - LocaTION:  Clacl 1eunnl
TYPE: Groundwater g‘ Surface Water Feachate Other
CASING DIAMETER (inches): 2 3 4 )0 4.5 6 Other
CASING ELEVATION (feet/MSL) : ne VOLUME IN CASING (gal.) : .
DEPTH OF WELL, (feet) : a? /. 2 CALCULATED PURGE (gal.} :
DEPTH OF WATER (feet): /77 &2~ ACTUAL PURGE VOL. (gal) : N
DATEPURGED : (o~ 8- FF END PURGE :
DATE SAMPLED : ~- SAMPLING TME: __/ /.
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
{2400 HR} (gat.) (unsls) (umhos/cm@25°c) °F) (visual) (/@i
; ; ; 3
013 _Godo _bdb 7589 5o (e :
i H]
otHER: DO/ Y f/ ODOR: M A ne Nne
(COBALT 0-100) (NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL ( 1.e. FB-1, XDUP-1) : 4R
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump alter (Teflon) 2" Bladder Pump ! 2’2 Bailer {Teflon)
Bailer (PVC) Bomb Sampler Batler (Stainless Steel)
Bailer (Stainless Steel) Dipper Submersible Pump
Dedicated well WizardO Dedicated
Other.
|
WELL !NTEGRI’]‘Y;’_@; LOCK: Kg!i! ¢
REMARKS: Ol e le & o b,
f -
pHLE C | Tenp Metwr Cabbravoa. Dae (/) (/ Tune  / ‘7 /0 Mewr Sertal No Q.}g
Lo/ U’[ﬂf /Ccr(" [ 200 pit 10 fz 9q | jooo s Yol L Yee
. o t l
Temperere “F /
SIGNATURE" O‘Q—Nwrwmmfﬁ PAGE OF lj
L




WATER SAMPLE FIELD DATA SHEET

Rev 1/97 }

SAMPLEID: W W/~ 2 ( 2AS )

&

PROJECTNO: _ 3| 7 25-250 00Y
PURGEDBY : L. Pel. A

cuentnaMe: AL #0198

OWT  sampLEDBY: - LocatioN:__Cla k lane Z
TYFE; Groundwater E’ Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 Y 45 6 Other
CASING ELEVATION (feet/MSL) : neg VOLUME IN CASING (gal.) : ne
DEPTH OF WELL (fee) : ﬂf .7 CALCULATED PURGE (gal): 1
DEPTH OF WATER (feet): / 7, 2/ ACTUAL PURGE VOL. (gal.}: ~J
DATEPURGED : (2~ 3~ 7 END PURGE :
DATE SAMPLED : 4 SAMPLINGTIME: /0 .27
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
(2400 HR} al,) {anits) (umbosfem@25°c) °F) {visual} {y15ual)
) 4
(025 h 6L2 922 %0 e lae

VoL 255

OTHER:

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

PURGING EQUIPMENT

2" Bladder Pump Baler {Tg

Cemnfugal Pump atler (PVC)

ODOR: _/UIAL. N ne
(COBALT 0-100) (NTU 0-200)
V1€

SAMPLING EQUIPMENT
_Sé Bauler {Teflon)

Bailer (Stanless Steel)

2" Bladder Pump

Bomb Sampler

Bailer (Stanless Steel) Dipper Submersible Pump
Dedicated well Wizard$ Dedicated
Other.
WELL INTEGRITY: LoCK: Aot
REMARKS: ol Spvnples ok
pH EC, Temp Meter Calibration Date é“é‘ (} ? Tinwe Meter Scnal No
ECom 1200 pH 10 {200 pH4 Yy

1 SO0} i,
Penperptuee °F ,9

SIGNATURE: .

- REVIEWED BY: %2 PAGE Z OF é )




(aan

PROIECTNO: Q) Z AEH-ASC o0Y

WATER SAMPLE FIELD DATA SHEET

SAMPLEID: M/~ S (27 )

PURGEDBY : F.. Pep. Ao

CLIENTNAME: AP ¢ # ¢ Y8

OWT

Rev 1/97}

SAMPLED BY : ~ LOCATION:  Cl ke lemnt
TYPE: Groundwater g Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 Yo 45 6 Other
CASING ELEVATION (feet/MSL) : ne VOLUME IN CASING (gal.): e
DEPTH OF WELL (feet): A5, { CALCULATED PURGE (gal.) :
DEPTH OF WATER (feet): /(o fo ACTUAL PURGE VOL. (gal.) : ~
DATEPURGED: (n- 4~ F 7 END PURGE :
DATE SAMPLED : N SAMPLINGTIME:  //<' &
r4
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
{2400 HR} (gal.) (units) (umhos/fcm@25°c) °F) (visua)} {visual)
uIE Gl bbd 539 b Velwo g

v

OTHER: VDO _;2%5

PURGIN {PMENT

2" Bladder Pump

Centnnfugal Pump

e

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

ovor: Slhite. nt ne
(COBALT 0-100) (NTU 0-200)
e

SAMPLING IPMENT

| Bailer (Teflon)

2" Bladder Pump

\—

Baler (PVC) Bomb Sampler Batler (Stainless Steel)
Submersible P Bailer (Stainless Steel) Dipper Submersible Pump
Dedicated Well Wizardd Dedicated
Other.
WELL INTEGRITY AL LOCK: /g€
REMARKS: add Somples N
pH EC L Temp Meter Cabibraton Date 6-‘%— ? ? Time Meter Seral No
EC o A pHt 7 I O pH 10 A0 pH 4 26
Fempermure "F
T v Z oy
SIGNATURE - — REVIEWED BY. PAGE <= OF

J




[}

WATER SAMPLE FIELD DATA SHEET Rov. 1197 \
- ¥
PROJECTNO:_J) F A5-FEC a0y sampem: [/ /~ [ (IS )
PURGEDBY . K. P L0 CLIENT NAME : Aven # 198
OWT sampLEDBY: % LOCATION:  Clou ke Llavmanl
TYPE: Groundwater g‘ Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 Yo 45 6 Other
CASING ELEVATION (feevMSL) : ne VOLUME IN CASING (gah) : S5 v oA
DEPTH OF WELL (feet) 1 Ao . S CALCULATED PURGE (gal): /S5, br&o
DEPTH OF WATER (feet):_ / 2. &/ ACTUAL PURGEVOL. (gal): /¢ (7
DATEPURGED: (a1~ 4~ FF END PURGE: /2.3 &
DATE SAMPLED : N SAMPLINGTIME: /2 ¥ (>
TIME VOLUME pH EC. TEMPERATURE ~ COLOR TURBIDITY
{2400 HR) (gal R (um\s) {pmhos/cm®25%c) °F) (visual) (visual)

F 55 5 T A

omee: VoY [, AE ODOR: Mgf nf. ne.

(COBALT 0-100) {NTU 0-200}
FIELD QC SAMPLES COLLECTED AT THIS WELL (1.e. FB-1, XDUP-1}: 1 ﬂ,
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pumip Bailer {Teflon) 2" Bladder Pump !éBailer {Teflon)
Centrifugal Pump Bailer (PVC) Bomb Sampler Bailer {Stanless Steel)
Submersible Putnp Batler (Stanless Steel) Dipper Submersibie Pump
well WizardO Dedicated Well WizardO Dedicated
Other Other.
WELL INTEGRITY: /24 LOCK: ﬂ/"ﬁe
REMARKS:____ ol Snanples okt
f e
pH.EC Temp Mewr Cabibrenon Daw &'»3«‘ 9 7 Tine Meter Seral No
EC 1m0 ALY, U_/ pH 7 I AR pH 10 I 000 M4 ¢ 20

Tempenuee °F

SIGNATURE N, REVIEWED BY j% PAGE 4 OF Z/

\— e AN ' —




EMCON Associates - Field Services

Historical Monitoring Well Data

1921 Ringwood Avenue 1 999 ARCO 6148
San Jose, California #21775-250.0004
Gallons
First 56.50

Purge Did Well Second 0.00

Well ID  Quarter Date Volume well  Contained Third 0.00

{gallons) dry Product Fourth 0.00
MW-1 First 02/12/99 0.00 GRAB NO
Second 06/03/99 0.00 GRAB NO
Third 07/28/98 0.00 GRAB NO
Fourth 10/28/98 0.00 GRAB NO
Mw-2 First 02/12/99 0.00 GRAB NO
Second 06/03/99 0.00 GRAB NO
Third 07/28/98 0.00 GRAB NO
Fourth 10/28/98 0.00 GRAB NO
Mw-3 First 02/12/99 0.00 GRAB NO
Second 06/03/99 0.00 w NO
Third 07/28/08 0.00 GRAB NO
Fouith 10/28/98 0.00 GRAB NO
Mw-4 First 02/12/99 0.00 GRAB NO
Second 06/03/99 0.00 NA NO
Third 07/28/98 0.00 GRAB NO
Fourth 10/28/98 0.00 NA NO
MW-5 First 02/12/93 0.00 NO NO
Second 06/03/99 0.00 GRAB NO
Third 07/28/98 0.00 GRAB NO
Fourth 10/28/98 0.00 GRAB NO
Mw-6 First 02/12/99 28.00 NO NO
Second 06/03/99 0.00 NA NO
Third 07/28/98 0.00 NA NO
Fourth 10/28/98 0.00 NA NO
MW-7 First 02/12/99 28.50 NO NO
Second 06/03/99 0.00 NA NO
Third G7/28/98 0.00 NA NO
Fourth 10/28/98 0.00 NA NO

Steam water (gal)

Page 1 of 1




Products Com - ‘ .
ARCODivisilc:noof ggﬁjﬂichgld clc?nigy TaskorerNe. 24 [ 1L Chain of Custody

ARCO Facility no. -~ o Ci - i Project manager Laboratory N
e 4% zairy) C kel cinc (Consuitant) ~ ([ 4y Vo £ [ Ve e py m;yAa,Te
i i Teloph ) Telsph . -
Froc s Poe] rpuple ARED) - (Cotoutant (4”7 )4 € 7,72 0C] Eoneviany (4G V7 7 - G4, . | Cortact aoer
Consultant name Address
- EI’“iCu/L Soveenary 12 C| P 1 ooy #1C1 Gakland . CA 940 17
w =2 = Mathod of shipment
Matrix Preservation 2. g g 5
: g slzo| o 8 EEEIE Sany el -
p K = =] X s o < =2 < i gL~ .
° s | & | soil |water|Other| 1teo Acd | & £ g 5%% S8 = ZE|Z18 18| &8le5 5« tw /
e s | £ 2 £ sl5E(zojz|_ 51212 |8 |.B2EIC: Ae frueEy
5 ® |8 E RS EHS EE T E AR RS IEEIEE =2 Sl
w o & w o> oE|loh|[E oD D) & ] w |EF=E|G ] Spema]Detectxon
. 3 2 Limit/report
Hyv-1 1) X x |Hole-Fqraz ] Ix & Slng T
F \ ; -~ by
-3 x_|HCE 2271 1x Lowe -
7S i, o /s
Hlv-2129) X X | HCE 027
1 \ : NI Special QAQC
H-503) X X _|HCI~N |7 | | p
g 4%
Noiric
Remarks
f a/}
,'1 ! / j(
‘\/ (///'"r. o
BICTCT
Lab Number
Tumaround Time:
s Priority Rush
1 Business Day I
Rush
) 2 Business Days O
Condltlon of samp[e ) Temperature received: el Lol il Exgec}ited 5 o
usiness Days
4R ingui by sampler -3 4 Date , Time | Received by ] L
/91 9@ ...... }L‘/G'f\ﬂl@ TR {)J ,7(/ /5S¢ T I e Standard
Rfehngmshed by Date Time | Received by : 10 Business Days j&
Relinguishad by Date Time | Received by laboratory Date Time

Distnbution: White Copy ~ Laboratory: Canary Copy — ARCO Environmental Engineering: Pink Copy - Consultant



