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SRS 4 13 Date March 21, 1997
Project 20805-135.006

To:

Ms. Susan Hugo

Alameda County Health Care Services Agency
Department of Environmental Health

1131 Harbor Bay Parkway, Suite 250
Alameda, California 94502-6577

We are enclosing:

Copies Description
1 Fourth quarter 1996 groundwater monitoring results and

remediation system performance evaluation report for
ARCO service station 6148, Oakland, California

For your: X Use Sent by: X Regular Mail
Approval Standard Air
Review Courier
Information Other:
Comments:

The enclosed groundwater monitoring report is being sent to you per the request of
ARCO Products Company. Please call if you have questions or comments.

cc: Kevin Graves, RWQCB - SFBR
Paul Supple, ARCO Products Company
File



ARCO Products Company ‘\

Date:
March 14, 1997

Re; ARCO Station #

6148 « 5131 Shattuck Avenue » Oakland, CA
Fourth Quarter 1996 Groundwater Monitoring Results and
Remediation System Performance Evaluation Report

“T declare, that to the best of my knowledge at the present time, that the information
and/or recommendations contained in the attached proposal or report are true and
correct.”

Submitted by:

O dugfl,

Paul Supple
Environmental Engineer



@ 1921 Ringwood Avenue » San Jose, California 95131-1721 « (408) 453-7300 » Fox (408) 437-9526

March 17, 1997
Project 20805-135.006

Mr. Paul Supple

ARCO Products Company
P.O. Box 6549

Moraga, California 94570

Re: Fourth quarter 1996 groundwater monitoring program results and remediation
system performance evaluation report, ARCO service station 6148, Gakland,
California

Dear Mr. Supple:

This letter presents the results of the fourth quarter 1996 groundwater monitoring
program at ARCO Products Company (ARCO) service station 6148, 5131 Shattuck
Avenue, Oakland, California (Figure 1). Operation and performance data for the on-site
soil-vapor extraction (SVE), air-sparge (AS), and air-bubbling remediation systems are
also presented. The quarterly 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 geclogic and hydrogeologic
conditions of interest at a given site. If conditions have not been identified during the
monitoring event, such a finding should not therefore be construed as a guarantee of the
absence of such conditions at the site, but rather as the result of the scope, limitations, and
cost of work performed during the monitoring event,

Please call if you have guestions.
Sincerely,

EMCON

'ksusz.b\m;,tm M.

Krishnaveni Meka
Staff Engineer

EMCON

ESAIAARCOVG148\IMI02152.DOC-96\jt: 1 Rev. 0, 3/17/97
20805-135.006



March 17, 1997

ARCO QUARTERLY REPORT
Station No.: 6148 Address: 5131 Shattuck Avenue, Oakland, California
EMCON Project No. 20805-135.006
ARCO Environmental Engineer/Phone No.: Paul Supple /(510) 299-8891
EMCON Project Manager/Phone No.: John C. Young /(408) 453-7300
Primary Agency/Regulatory ID No.: ACHCSA /Susan Hugo
Reporting Period: October 1, 1996 to January 1, 1997

WORK PERFORMED THIS QUARTER (Fourth- 1996):

1. Conducted quarterly groundwater monitoring and sampling for fourth quarter 1996,
2. Prepared and submitted quarterly report for third quarter 1996.

3. Operated air-bubbling system.

WORK PROPOSED FOR NEXT QUARTER (First- 1997):

1. Perform quarterly groundwater monitoring and sampling for first quarter 1997.
2. Continue operation air-bubbling system.

3. Restart soil-vapor extraction
warrant.

(SVE) and air-sparge systems if hydrocarbon concentrations

4. Prepare and submit quarterly report for fourth quarter 1996.
QUARTERLY MONITORING:

Current Phase of Project:

Frequency of Sampling:
Frequency of Menitoring:

Is Floating Product (FP) Present On-site:

Bulk Soil Removed to Date ;

Butk Soil Removed This Quarter :

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

Current Remediation Techniques:

Approximate Depth to Groundwater:

Groundwater Gradient (Average);

Quarterly Groundwater Monitoring and Operation and Maintenance
of Remediation Systems

The SVYE system was shut down on October 3, 1996, because of
maintenance problems. The SVE system remained shut down
because of low TVHg concentrations in the extracted soil vapor.

Quarterly (groundwater), Monthly (SVE)
Quarterly (groundwater),

Monthly (SVE, air-sparge, and air-bubbling)
3 Yes No

560 cubic yards of TPH-impacted soil

None

None

SVE, Air-Sparge, and Air-Bubbling Systems

[6.19 feet

0.0i5 _ fu/ft toward _ southwest (consistent with past events)

SVE QUARTERLY OPERATION AND PERFORMANCE:

Egquipment Inventory:

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

The SVE system was shut down on October 3, 1996, because of
maintenance problems. The SVE system remained shut down because of
low TVHg concentrations in the extracted soil vapor.

Catalytic Oxidation

Operating Mode:
BAAQMD Permit #:

25126

EMCON

ESMAARCOVG14B\IMI02152.DOC-96\jt- 1
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TPH Conc. End of Period (lab):

Benzene Conc. End of Period (lab):

Flowrate End of Period:
HC Destroyed This Period:
HC Destroyed to Date:
Utility Usage

Electric (KWH):
Operating Hours This Period:
Percent Operationat:

Operating Hours to Date:

Unit Maintenance:

Number of Auto Shut Downs:

Destruction Efficiency Permit
Requirement:

Percent TPH Conversion:

Stack Temperature:

Source Flow:
Process Flow:
Source Vacuum:

450 ppmv (10-3-96)

<1 ppmv (10-3-96)

63.7 scfm (10-3-96)

3.4 pounds

1885.6 pounds

4553

8.1 hours

0.4% System was down for guarterly monitoring and maintenance issues
with blower coniroller.

2694.1 hours

NA

1

90%

94.1% (10-3-96)

742°F (10-3-96)

63.7 scfm (10-3-96)

63.3 scfm (10-3-96)

15 inches of water (10-3-96)

ATTACHED:
e Table 1 - Groundwater Monitoring Data, Fourth Quarter 1996
Table 2 - Historical Groundwater Elevation and Analytical Data,

Petroleum Hydrocarbons and Their Constituents

e Table 3- Historical Groundwater Analytical Data, Volatile and Semivolatile Organic
Compounds

e Table 4 - Historical Groundwater Analytical Data, Metals

» Table 5- Soil-Vapor Extraction System Operation and Performance Data

s Table 6- Seil-Vapor Extraction Well Data

s Table 7- Air-Sparge and Air-Bubbling Systems Operation and Performance Data

¢ Figure 1 - Site Location

e Figure?2- Site Plan

s Figure3- Groundwater Data, Fourth Quarter 1996

» Figure 4 - Soil-Vapor Extraction and Treatment System, Historical System Infiuent TVHG and

Benzene Concentrations

Figure 5 - Soil-Vapor Extraction and Treatment System, Historical Hydrocarbon Removal Rates

e Appendix A - Analytical Results and Chain of Custody Documentation, Fourth Quarter 1996
Groundwater Monitoring Event
¢ Appendix B - SVE System Monitoring Data Log Sheets
Appendix C - Analytical Results and Chain-of-Custody Documentation for Soil Vapor Extraction
System, Fourth Quarter 1996

cc: Susan Hugo, ACHCSA

Kevin Graves, RWQCB-SFBR

ESNMAARCOVG148UMI102152.DOC-96Mjt: 1
20805-135.006
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ARCO Service Station 6148
5131 Shattuck Avenue, Oakland. California

Table 1

Groundwater Monitoring Data

Fourth Quarter 1996

Date: 2-17-97
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ft-MSL feet  f-MSL feet MWN fuft pe/l pe/l e/l pefl ug/L peL ug/L mz mg/L g/l
MW-1 11-11-96  107.80 1778 90.02 ND Sw 0.015  11-11-96 Not sampled well sampled semi-annually, during the first and third quarter
MW.-2 11-11.96 107 28 17.55 8973 ND SW 0015 11-11-96 1200 150 120 21 160 110 .- -- -
MW.-3 11-11.96  107.61 17.73 89 88 ND SW 0015 11-11-95 500 28 3 12 13 150 - -- --
MW-4 11-11-96 106 71 1519 90.52 ND SW 0015  11-11-96 Not sampled well sampled senu-annually, dunng the first and third quarter
MW-5 11-11-96 106 60 1662 8998 ND Sw 0015  11-F1-96 1200 31 1 8 2 130 - - -- -
MW.6 E1-11-96 10513 £4,11 9102 ND Sw 0.015  [1-11-96 Not sampled well sampled annuatly, during the third quarter
Mw-7 [t-11-96 10705 14,92 9213 ND SW 0.015  11-11-96 Not sampled well sampled anrually, during the third quarter

ft-MSL elevation in feet. relative to mean sea level
MWN  ground-water flow direction and gradient apply 1o the entire monitoring well network

fuft. foot per foot

TPHG total petrolenm hydrocarbons as gasoline. Cahfornia DHS LUFT Method

ug/l., micrograms per hiter

EPA: United Statest Environmental Protection Agency

MTBE. methyl-tert-butyl ether
S standard method
mg/L. milligrams per liter

TRPH- total recoverable petroleum hydrocarbons

TPHD total petroleum hydrocarbons as diesel, California DHS LUFT Method

ND none detected
SW- southwest
- - not analyzed or not applicable
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ARCO Service Station 6148
5131 Shatuck Avenue. Oakland. California

Table 2

Historical Groundwater Elevation and Analytical Data

Petroleym Hydrocarbons and Their Constituents
1994 - Present**

Date: 02-17.97
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fi-MSL feet  ft-MSL feet MWN ftit pg/L ne/L pg/l pe/L pg/l s/l pe/L mg/L mg/L ue/l
MW-1  02-02-94 10803 1731 90.72 ND NR NR 02-02-94 250 93 <0.5 L9 1 - -- - . --
MW-T  04-29-94 108.03 1731 90.72 ND NR NR 04-29-94 350 99 13 39 11 -- - -- -
MW-1  08-02-94 108.03 17.95 90.08 ND Sw 0.017 08-G2-94 210 82 <t <1 25 -- . - -- -
MW-1  t1-16-94 10803 17.04 90.99 ND SwW 002 11-16-94 650 260 38 61 15 -- -- - -- --
MWw-] 03-20-93 108.03 15.75 92128 ND SW 002 (3-20-95 830 140 5 41 110 - -- - -- --
MW-1  06-06-95 108.03 17 68 90.35 ND SW 0016 06-06-95 210 30 <05 7.3 16 -- - -- - --
MWw-1  08-24-95 107.80 17 45 90.35 ND Sw 0014 08-24-95 Notsampled well was inaccessible due to construction
MW-I  11-16-95 107 80 17 64 90.16 ND SW 0012 I1-16-95 <50 5.6 <05 1.4 12 55 -- - .- -
MW-1  02-27-96 167.80 15.21 92.59 ND SW 0016 02-27-96 1400 240 88 44 110 200 -- .- -
Mw-1  05-15-%6 107.80 17.53 90.27 ND SwW 0.015 05-15-96 Not sampled' not scheduled for chemical analysts
MW-1  08-14.96 107.80 17.15 90 65 ND SwW 0021 08-14-96 98 18 <0.5 19 1 45 - -- -- -
MW-1 11.11-96 107.80 17.78 9002 ND SW 0015 11-11-96 Not sampled: well sampled semi-annually, during the first and third quarter
MW-2  02-02-94 107.43 1696 90 47 NP NR NR 02-02-94 16000 1300 2500 540 2700 -- -- -- -- -
MW-2  04-29-94 107 43 16 95 90 48 ND NR NR 04-29.94 11000 1400 1200 360 1400 -- - -- - --
MW-2 080294 107 43 1759 89 84 ND W 0.7 08-02-94 4900 200 290 120 620 - -- -- - --
MW-2  11.16-94 107 43 16.73 90.70 ND SW 002 11-16-94 49000 3300 8300 1400 7200 -- “- - - --
MW-2  03.20-95 107.43 I550 9193 ND# W 002 03-20-35 Not sampled. floating product entered well during purgiag
MW-2  06-06-95 107 43 17 43 90 00 ND sw 00I6 06-06-95 1200 60 21 35 140 -- .- - -- --
MW-2  (8-24-95 10728 1722 90.06 ND Sw 0014 08-24-95 Not sampled well was inaccessible due 1o construction
MW-2  11-16-95 107,28 17.36 89.92 ND W 0012 11-16-95 360 45 13 71 7.5 210 -- -- -- --
MW-2  02-27-96 107.28 14.82 92.46 ND SW 0.016 02-27-96 8900 1400 980 150 550 940 -- -- -- -
MW-2  053-15-96 107.28 17 40 89 88 ND SW 0015 051590 480 32 43 8 43 87 -- -- -- .-
MW-2  08-14-96 107.28 17 00 2028 ND SW 0021 08-14-96 130 22 4 2 9 120 -- .- -- --
MW-2  11-11-96 107.28 17.55 89.73 ND Sw 0015 11-11-96 1200 150 120 21 160 110 - .- -- --

esj/h\61486148mdb.x1s\Table 2.imi
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Table 2

Historical Groundwater Elevation and Analytical Data
Peiroleum Hydrocarbons and Their Constituents

1994 - Present**

ARCO Service Station 6148
5131 Shattuck Avenue, Qakiand, California Date: 02-17-97
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fi-MSL feet  ft-MSL feet MWN furf g/l pe/L pg/L ps/l ug/L pg/l ug/L mg/L mg/L pg/L
MW-3  02-02-94 107 77 t7 16 90561 ND NR NR 02-02.94 26000 1400 1200 1200 2400 - - 17 78 .-
MW-3 04-2994 01717 17.14 90 63 ND NR NR 04-29.94 22000 1400 620 910 3400 -- -- 10 -- --
MW-3  08-02-94 107.77 17.81 89.96 ND Sw 0017 08-02.94 17000 530 410 720 2600 -- -- 6.6 --
MW-3  11-16-94 107.77 1691 90.86 NP Sw 002 11-16-94 18000 1400 560 790 2800 -- - 23 --
MW-3  03-20-95 107 77 15 60 9217 ND Sw 0.02 93-20-95 29000 880 190 760 2000 -- - 16 --
MW-3  06-06-93 107 77 17 54 9023 ND Sw 0016 06-06-95 22000 450 54 380 1300 -- . 7t --
MW-3  08.24-95 167 61 17.42 9019 ND Sw 0014 08-24-95 Notsampled. well was inaccessible due to construction
MW-3  11-16-95 107.61 17.58 90.03 ND SW 0012 11-16-95 13000 210 <20 320 1000 790 -- -- 83 -
MW-3  02-27-96 107.61 15.03 9258 ND SW 0016 02-27-96 9700 94 15 290 720 430 -- - 10 -
MwW.3  05-15-96 107 61 17.35 5026 ND SwW 0.015 05-15-96 5600 66 12 37 67 230 - - -- -
Mw-3  08-14-96 107 61 17.19 90.51 ND sw aQ21 08-14-96 830 17 <}* 8 ki 110 - - -
MW.-3  11-11-96 107 61 17.73 89.88 ND Sw 0015 11-11-96 500 28 3 12 3 150 -- - -- B
MW-4  02-02-94 106,58 15.36 91122 ND NR NR  02-02-94 <50 39 <0.5 <0.5 <05 - - -- -- --
MW-4  04-29-94 106.58 15.36 91.22 ND NR NR 04-29-94 <50 4.2 <G5 <035 <05 - -- - -- --
MW-4  08-02-94 106 58 1594 90 64 ND SwW 0.017 08-02-92 <50 38 <05 <035 <05 -- - - -- -
MW-4  11-16-94 106 58 14.99 91 59 ND SW 002 11-16-94 110 3 <05 <0.5 <05 -- - -- -
MW-4  03-20-95 106 58 13.85 92.73 ND Sw 002 03-20-95 88 1 <0.5 <05 07 - - -- -
MW-4  06-06-95 106.58 157G 90 88 ND SW 0016 06-06-95 <50 <0.5 <05 <035 <05 - -- - -- -
MW-4  08-24-95 106 71 15 86 90 85 ND SW 0.014 08-24-95 Not sampled: well was iraccessible due to construction
MW-4 11-16-95 106.71 16 10 90 61 ND Sw 0z 11-16-95 <50 <035 <05 <0.5 <03 6 - -- -- -
MW-4  02-27-96 106.71 13,72 9299 ND SW 0016 02-27-96 <50 <05 <0.5 <05 <035 10 - -- - -
MW-4  05-15-96 106.71 15,90 00 81 ND Sw 0015 05-15-96 Not sampled not scheduled for chemical analysis
MW-4  08-14-96 106 71 1568 9103 ND Sw 0.021 08-14-96 <50 <05 <035 <0.5 <05 <3 -- -- -- --
MW-4  11-11-96 106,71 16.19 90 52 ND swW 0015 I1-11-96 Not sampled: well sampled semi-annually, durjng the first and third quarter

e5j/h.\6148\6 1 48mdb.x1s\Table 2:imi

20805-135.006

Page 2



Table 2
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1994 - Present**

ARCO Service Staton 6148

5131 Shanuck Avenue, Oakland, California Date- 02-17-97
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fi-MSL feet  ft-MSL feet ~ MWN HE ug/L. ug/L pe/L ug £ ug/L pg/l mg/lL mg/L ng/L.
MW-5  02-02-94 106.68 1638 90 30 ND NR NR 02-02-94 10000 3000 65 240 78 -- .- -- . --
MW-5  04-29-94 106.68 1641 90 27 ND NR NR 04-29-94 7600 2400 27 130 44 -- .- -- - ..
MW-5  08-02-94 106.68 1681 89 87 ND SwW 0.017 08-02-94 1900 680 <10 24 <10 -- -- -- - .
Mw-5  11-16-94 106 68 162 90 56 ND SwW 0.02 11-16-94 17000 5900 700 440 320 .- -- -- -- --
MW-5  03-20-95 106 68 1492 9176 ND SW 002 03.20.95 21000 6900 450 800 1300 - -- -- -- --
MW-5  06-06-95 106 68 16 61 90 07 ND SW 0016 06-06-95 6300 1700 <20 120 69 -- -- -- .- .
MW-5  08-24-95 106 60 16.47 9013 ND SW 00i4 08-24-95 Notsampled well was inaccessible due 10 construction
MW-5 11-16-95 106 60 16.69 89.91 ND Sw Q012 11-16-95 1800 470 <5 17 5 1600 -- -- -- .
MW-5  02-27-96 106 60 14.35 9225 ND Sw 0.016 02-27-96 10000 1006 71 690 1000 440 450 -- -- --
MW.5  05-15-96 106 60 16.58 90.02 ND SwW 0015 05-15-96 3400 350 6 72 20 220 -- -- .- --
MW-5  08-14-96 106 60 1726 8934 ND Sw 0021 08-14-96 2100 130 2.7 47 47 220 -- -- -- -
MW-5  11-11-96 106.60 16.62 8998 ND Sw 0015 11-11-96 1200 31 1 8 2 130 -- -- -- --
MW-6  02.02-94 165 16 13.60 91.56 ND NR NR  (2-02-94 61 2.2 <05 <0.5 <035 -- -- -- -- --
MW.-6  04-29-94 105 16 13.66 91.50 ND NR NR 04-29-94 <50 06 <0.5 <0.5 <03 -- -- -- -- --
MW-6  08-02-94 105 16 13.99 91.17 ND SW 0017 08-02-94 <50 <0.5 <0.5 <05 <03 -- -- -- .- --
MW-6 11-15-94 105.16 1311 9205 ND Sw 002 11-16-94 <50 11 <05 <05 <05 -- -- -- -- --
MW-6  03-20-95 105 16 1213 93.03 ND Sw 002 03-20-95 <50 <035 <05 <0.5 <0.5 -- -- .- -- .-
MW-§  06-06-95 10516 1395 91 21 ND SW 0016 06-06-95 <50 <05 <5 <0.5 <05 -- -- .- -- .-
MW-6  08-24-%5 10513 14.07 91.06 ND W 0014 08-24-95 <50 <05 <05 <05 <05 <3 .- - - .
MW-6  11-16-95 105 i3 14.34 90.79 ND SW 0012 11-16-95 <60 <0.5 <0.5 <05 <035 -- .- - - .
MW-6  02-27-96 105 13 1200 9313 NP SW 0016 02-27-96 <50 <0.5 <0.5 <05 <05 <3 - - .- .-
MW-6  035-15-96 10513 1410 9103 ND W 0.015 05-15-96 Not sampled: not scheduled for chernical analysis
MW-§  08-14-96 105.13 1370 9143 ND W 0021 08-14-96 Not sampled- net scheduled for chemical analysis
MW-6  11-11-96 105 13 14,11 91 02 ND SW G015 11-11-96 Notsampled well sampled anneally, during the third quarter

esj/h:\6148\6 1 48mdb xis\Table 2:imi
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ARCO Service Stanon 6148
5131 Shattuck Avenue. Oakland, California

Table 2

Historical Groundwater Elevation and Analytical Data

Petroleum Hydrocarbons and Their Constituents

1994 - Present**

Pate: 02-17-97
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ft-MSL feet  fi-MSL faet MWN fi/ft pe/l. pe/l pg/L pe/L pe/L pgl pgll mg/L mg/L g
MW-7  02-02-94 107.08 1404 93.04 ND NR NR  02-02-94 <50 <05 <0.5 <05 <0.5 - - - -- --
MW-7  04.29.94 10708 14.10 9298 ND NR NR 04-29-94 <50 <05 <05 <05 <0.5 -- - --
MW-7  08-02-94 107.08 14.61 92.47 ND Sw 0.017 08-02-94 <50 <05 <0.5 <05 <0.5 - -- .- -- -
MW.T  11-16-94 107.08 13.37 93.71 ND W 002 E1.16-94 <50 <0.5 <05 <0.5 <0.5 -- -- -- -- -
MW-7  03-20-95 10708 1232 94,76 ND SwW 002 03-20-95 <50 <0.5 <0.5 <05 <05 -- -- - - -
MW-T  06-06.95 107 08 14.59 92 49 ND SW 0016 06-06-95 Not sampled: not scheduled for chemical 2nalysis
MW-7  08-24-95 107 035 14 64 92 41 ND SwW 00F4 08-24-95 <50 <05 <05 <0.5 <05 <3 -- - .-
MW-T  11-16-95 107 05 1530 91.75 ND SW 00E2 11-16-95 Not sampled: not scheduled for chemucat analysis
MW-7  02-27-96 107.05 F224 94.81 NI Sw 00l6 02-27-96 <50 <05 <0.5 <05 <05 <3 - - - -
MW.7  05-15-96 107.05 14,65 92 40 ND W 0.015 05-15-96 Not sampled: not scheduled for chemical analysis
MW.7  08-14-96 107.05 14.35 9270 ND SW 0.021 08-14-96 Not sampled not scheduled for chemical analysis
MW-7  11-11-96 107 0% 14.92 9213 ND W 0.015 11-1t-96 Not sampled: well sampled anneally, during the third quarter

esp/h A6 [48\6[48mdb. xIs\Table 2 imi

20805-135.006

Page 4



Table 2
Historical Groundwater Elevation and Analytical Data
Petroleumn Hydrocarbons and Their Constituents

1994 - Present**

ARCO Service Stauon 6148

5131 Shattuck Avenue, Qakland, California Date: 02-17-97
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ft-MSL feet  fi-MSL feet MW fi/fe pa/l pe/l ugl P pe/l pefl 2L mgfL mg pgft.

ft-MSL: elevation in feet, relative to mean sea level
MWN: ground-water flow direction and gradient apply 1o the enure menitoring well network
fuft foot per foot
TPHG: totat petroleum hydrocarbons as gasolme, California DHS LUFT Method
pg/l. micrograms per liter
EPA: United States Environmental Protection Agency
MTBE Methyl-tert-butyl ether
SM: standard method
g/l milligrams per liter
TRPH. total recoverable petroleum hydrocarbons
TPHD. total petroleum hydrocarbens as diesel, California DHS LUFT Method

NR- not reported; data not available

ND. none detected

SW. southwest

~ groundwater ¢levation (GWE) and depth to water (DTW) adjusted to include 80 percent of the floating product thickness (FPT)

{GWE: (FOC - DTW) + (FPT x 0 8)}

# floating product entered the well during purging

- -* pot analyzed or not applicable

*. method reporting limit was raised due to: (1) high amalyte concentration requining sample dilution, or (2) matrix interference

** For previous historical groundwater elevation and analytical data please refer to Fourth Quarter 1995 Groundwater Monitoring Program Results and Remediarion System Performance Evaluation Reporr,

ARCO Service Station 6148, Qakland, Califorma, (EMCON, March 4, 1956)
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ARCO Service Station 6148
5131 Shattuck Avenue, Oakland, California

Table 3
Historical Groundwater Analytical Data
Volatile and Semivolatile Organic Compounds

1994 - Present**

Date 02-17-97

Halogenated Valatile Organic Compounds

Semivolatile Organic Compounds

by EPA Method 5030/601 by EPA Method 3510/8270
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ngi ng/l pg/L. ng/L ug/L g/l nglh g/l HE/L ngfl.

MW-1  02-02-94 11 1.F ND NI ND ND - .. N _
MW.1  04-29-94 13 1.3 0.5 <05 <0.5 <05 -- -- - .-
MW-1  08.02-94 5 1.4 0.7 0.7 <03 EUR .- -- - .
MW-1 11-16-94 12 El 0s 12 <05 <5 -- -- .- --
MW.1  03-20-95 Notanalyzed sampling for additional paremeters was discontinued
MW-2  02-02-94 13 ND ND ND ND ND .- - -- -
MW-2  04-29-94 9.4 1.9 <Q.5 22 <05 <05 .- - .- -
Mw-2  (8-02-94 15 2 <05 29 <0.5 <0.5 -- -- - --
MW-2  11-16-94 0.4 18 <05 21 <05 <0.5 .- - - .
MWw-2  03-20-95 Not analyzed: sampling for addiwonat parameters was discontinued
MW-3  02-02-94 ND* ND* ND* ND* ND* ND* 160 94 9 ND
MW-3  04.29.94 1.7 <0.5 <0.5 <0.5 <0.5 <05 110 50 <i0 <10
MW-3  08-02-94 1 <0.5 <05 <05 <05 <05 120 53 10 <10
MW.3 11-16-94 1.3 <035 <05 <05 <0.5 <0.5 100 53 <10 <10
MW-3  03-20-95 Not analyzed: samphing for addwonal parameters was discontinusd
MW-4  02.02.094 1.4 ND ND ND ND ND -- -- .. .-
MW-4  04.29.94 1.9 <0.5 <0.5 <05 <0.5 <0.5 -- - .- .-
MW.4  08-02-94 <05 <0.5 <0.5 <0.5 <05 <05 -- .- -- -
MW-4  11.16-94 1.8 <5 <0.5 <0.5 <0.5 <05 -- .- - -
MW.4  03-20-95 Not analyzed- sampling for addwwonal parameters was discontinued
MW.5  02.02-94 7 ND ND ND ND ND -- -- -- -
MW-3  04.29.94 10 27 <05 24 <05 <0.5 -~ .- - - -
MW-5  08-02-94 13 54 <0.5 57 <05 <035 -- “- .- .-
MW-5  11-16-94 11 1 <0.5 3.5 1.3 <0.5 -- -- -~ -
MW-5  03-20-95 Not analyzed' sampling for addiuonal parameters was discontinued
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Table 3
Historical Groundwater Analytical Data
Volatile and Semivolatile Organic Compounds

1994 - Present**
ARCO Service Station 6148
5131 Shantuck Avenue, Oakland, Caiifornia Date: 02-17-97
Halogenated Volatile Organic Compounds Semivolatile Organic Compounds
by EPA Method 5030/601 by EPA Method 3510/8270
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e/l pglL pg/L ug/L g/l pa/l ug/L pe/l pg/L pall
Mw-6  02-02.94 100 ND 67 ND ND ND -- - .-
MW-6  04-29-94 95 6.6 72 <25 <25 <2.5 -- -- .- -
MW.6  08-02-94 87 6.1 4.6 <25 <2.5 <2.5 -- -- -- .-
MW-6  11-16-94 86 68 8.9 <25 <2.5 <25 .- .- - .
MW-6  03-20-95 Not analyzed. sumpling for additional parameters was discontinued
MW7 02-02-94 34 ND 0.8 ND ND ND .- .. -- .
MW-.7  04-29-94 14 «.5 1 <05 <05 <05 -- -- .- .-
MW-7  08-02-94 313 <0.5 08 <05 <05 <05 -- - .- .-
MW.7  11-16-94 313 <035 <0.5 <0.5 <0.5 <0.5 -- - - -
MW-7  03.20-95 Notanalyzed sampling for additional parameters was discontinued
AS-] 09-30-93 29 1.5 1 ND ND ND .- .- - -

AS-2  0B-11-95 Not analyzed: sampling for additional parameters was not initated

AS-3 08-11-95  Not analyzed- sampling for additional parameters was not initiated

AS-4  08-11-65 Not analyzed: sampling for addittonal parameters was not imtiated

AS.5 08-11-95 Mot analyzed sampling for additional parameters was rot mitiated

EPA’ Umied Statest Environmental Protection Agency

pg/l macrograms per liter

ND none detected

- - not analyzed or not applicable

* sample was unalyzed for volatile organic compounds using USEPA Method 624 (only BTEX was detected)

**: For previous historical analytical data please refer (o0 Fourth Quarter 1995 Groundwater Moritorng Program Results and Remediation
Svstem Performance Evalvation Report, ARCO Service Station 6148, Oakland, California, (EMCON, March 4, 1998)
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Table 4

Historical Groundwater Analytical Data

Metals
ARCO Service Station 6148
5131 Shawtuck Avenue, Oakland, Cahfornia Date: 02-17-97
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g/l pe/L ngfl pgll me/L
MW.| 03-18-92 <3 5 3 31 <20
MW-1 06-12-92 - . .. i
MW-I( 09-14-92 - - -- - --
MW-1 10-07-92 -- - .. - -
MW-1 01-22-93 -- - -- --
MW-| 04-14-93 <3 <§ 3 25 <20
MWw.1 09-30.93 Not analyzed. sampling for additonal parameters was discontinued
MW-2 03-18-92 <3 21 9 54 38
MW.2 06-12-92 Mot analyzed: sampling for additional parameters was discontnued
MW-3 03-18-92 <3 67 27 156 113
MW-3 06-12-92 -- -- -- - .-
MW.3 09-14-92 .. -- - - .-
MWw-3 10-07-92 Not sampled well contained floating product
MW-3 01-22-93 <3 10 8 28 23
MWw.3 04-14-93 <3 <5 3 25 <20
MW-3 09-30-93 <5 50 26 100 70
MW-3 E1-16-93 Not analyzed: sampling for additional parameters was discontinued
MW-4 11-12-92 Not analyzed: sampling for additional parameters was not 1nitiated
MW-5 11-12-92 Not analyzed sampling for addittonal parameters was not imtiated
MW.6 11-12-92 Not analyzed sampling for additional parameters was not initated
Mw-7 H-12-92 Not analyzed: samphing for udditional parameters was not initsated
AS-1 09-30-93 Mot analyzed: sampling for additional parameters was not initiated
AS-2 08-11-95 Not analyzed' sampling for additional parameters was not ininated
AS-3 08-11-95 Mot analyzed' sampling for additional parameters was not initiated
AS-4 08-11.95 Mot analyzed: sampling for additional parameters was not thitated
AS-S 08-11.95 Not analyzed, sampling for additional parameters was not tmbated

EPA- United Statest Environmental Protecuan Agency
pe/L mucrograms per liter

- - :notanalyzed
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 6148 Vapor Treatment Unit- ThermTech Model
Location: 5131 Shattuck Avenue CATVAC-10E electric/
QOakland, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 09-27-95
1921 Ringwood Avenue Operation and Performance Data From: 09-27-95
San Jose, California To: 01-01-97
Date Begin: 09-27.96 10-01-95 01-01-96 02-01-96 03-01-96
Date End: 10-01-95 01-01-96 02-01-96 03-01-96 04.01-96
Mode of Oxidation: Cat-ox Cat-ox Cat-ox Cat-0x Cat-ox
Days of Operation: 3 11 le 7 11
Days of Downtime: 1 8 15 22 20
Well Field Influent: ppmv (2) as gasoline 3800 1200 670 230 320
mg/m3 (3) as gasoline 14000 4400 2790 830 1300
ppmv as benzene 81 19 NA (13) 0.6 16
mg/m3 as benzene 260 61 NA 2 52
System Influent: ppmv as gasoline 1800 600 415 230 320
mg/m3 as gasoline 6700 2200 1730 830 1300
ppmv as benzene 41 11 NA 0.6 1.6
mg/m3 as benzene 130 34 NA 2 52
System Effluent: ppmv as gasoline 52 30 3.8 21 26
mg/m3 as gasoline 190 110 20 76 110
ppmv as benzene 1.1 0.5 NA <0.1 <0.1
mg/m3 as benzene 35 1.5 NA <0.5 <(.5
Average Well Field Flow Rate (4), scfm (5): 75.0 104.0 124.6 128.2 1264
Average System Influent Flow Rate (4), scfm: 103.0 132.3 1119 128.2 126.4
Average Destruction Efficiency (6}, percent (7): 97.2 95.0 98.8 90.3 91.5
Average Emission Rates (8), pounds per day (9)
Gasoline: 1.77 1.31 0.20 0.88 1.25
Benzene: 0.03 0.02 0.00 001 0.01
Operating Hours This Period- 149 2553 3817 1572 233.0
Operating Hours To Date: 74.9 3302 711.9 869.1 1122.2
Pounds/ Hour Removal Rate, as gasoline (10); 3.93 1.71 1.30 .40 0.62
Pounds Removed This Period, as gasoline (11): 294.4 4373 494.6 62,6 1556
Pounds Removed To Date, as gasoline: 294.4 731.7 1228.3 1290.9 1446.5
Gatlons Removed This Period, as gasoline (12)- 47,5 70.5 80,1 10.1 251
Gallons Removed To Date, as gasoline: 47.5 118.0 198.1 208.2 2333
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 6148 Vapor Treatment Unit: ThermTech Model
Location: 5131 Shattuck Avenue CATVAC-10E electric/
Qakland, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 09-27-95
1921 Ringwood Avenue Operation and Performance Data From: 09-27-95
San Jose, California To: 01-01-97
Date Begin: 04-01-96 05-01-96 06-01-96 07-01-96 08-01-96
Date End: 05-01-96 06-01-96 07-01-96 08-01-96 09-01-96
Mode of Oxidation: Cat-ox Cat-ox Cat-ox Cat-ox Cat-ox
Days of Operation: 22 3 3 20 11
Days of Downtime: 8 28 27 11 20
Average Vapor Concentrations (1)

Well Field Influent: ppmyv (2) as gasoline 190 160 180 170 170
mg/m3 (3) as gasoline 760 650 740 690 710
ppmv as benzene 0.9 0.6 <l 0.4 <l
mg/m3 as benzene 3 2 <25 1.3 <25

System influent: ppmv as gasoline 190 160 180 170 170

mg/m3 as gasoline 760 650 740 690 710

ppmv as benzene 09 0.6 <1 04 <l

mg/m3 as benzene 3 2 <2.5 1.3 <2.5

System Effluent: ppmv as gascline 10 10 <5 6 9

mg/m3 as gasoline 41 39 <20 23 38

ppmv as benzene <0.2 <0.2 <0.2 <0.2 <0.2

mg/m3 as benzene <0.5 <05 <0.5 <0.5 <0.5

Average Well Field Flow Rate (4), scfm (5): 100.3 91.8 1167 1257 125.4

Average System Influent Flow Rate (4), scfm: i00.3 91.8 116.7 125.7 1254

Avenage Destruction Efficiency (6), percent (7): 94.6 94.0 97.3 96.7 946
s Emission R (8) i lav (9)

Gasoline: 037 032 0.21 0.26 043

Benzene: 0.00 0.00 0.01 o 0.01

Operating Hours This Period: 5325 129 837 4789 2552

Operating Hours To Date: 1654.6 1727.6 1811.3 2290.1 2545.3

Pounds/ Hour Removal Rate, as gasoline (10): 0.29 022 032 0.32 0.33

Pounds Removed This Period, as gasoline (11): 1519 183 2l 1554 850

Pounds Removed To Date, as gasoline: 1598.4 1614.7 [641.8 1797.2 1882.2

Gallons Removed This Period, as gasoline (12): 245 256 44 25.1 13,7

Gallons Removed To Date. as gasoline: 2578 2605 264 8 289.9 303.6
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number; 6148 Vapor Treatment Unit: ThermTech Model
Location: 5131 Shattuck Avenue CATVAC-10E electric/
Qakland, California catalytic oxidizer
Consultant: EMCON Stari-Up Date: 09-27-95
1921 Ringwood Avenue Operation and Performance Data From: 9-27-95
San Jose, California To: 01-01-97
Date Begin: 09-01.96 10-01-96 11-01-96 12-01-96
Date End: 10-01-96 11-01-96 12-01-96 01-01-97
Mode of Oxidation: Cat-ox Car-ox Cat-ox Cat-ox
Days of Operation: 6 0 0 0
Days of Downtime: 24 3l 30 3t
Well Field Influent: ppmv (2) as gasoline NA 450 NA NA
mg/m3 (3) as gasoline NA 1900 NA NA
ppmyv as benzene NA <] NA NA
mg/m3 as benzene NA <4 NA NA
System [nfluent; ppmv as gasoline NA 330 NA NA
mg/m3 as gasoline NA 1400 NA NA
ppmvy as benzent NA <l NA NA
mg/fm3 as benzene NA <4 NA NA
System Effluent: ppmv as gasoline NA 20 NA NA
mg/m3 as gasoline NA 83 NA NA
ppmy as benzene NA <0.1 NA NA
mg/m3 as benzene NA <0.4 NA NA
Average Well Field Flow Rate (4), scfm (5): 125.2 63.7 0.0 918
Average System Influent Flow Rate (4), scfm: 1252 63.3 0.0 81.9
Average Destruction Efficiency (6), percent (7): NA 94 | NA NA
A Emission Rates (8} i ay (9)
Gasoline: NA 0.47 NA NA
Benzene. NA 0.00 NA NA
Operating Hours This Pericd: 140.7 15 0.0 0.6
Gperating Hours To Date: 2686.0 2693.5 26935 2694.1
Pounds/ Hour Removal Rate, as gasoline (10): 0.00 0.45 0.60 000
Pounds Removed This Period, as gasoline (11) 0.0 34 0.0 0.0
Pounds Removed To Date, as gasoline 1882.2 1885.6 1885 6 1885.6
Gallons Removed This Period, as gasoline (12): 0.0 0.3 Q0 - 0.0
Gallons Removed To Date, as gasoline. 303.8 304. 3042 304.2
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Table 5
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 6148 Vapor Treatment Unit: ThermTech Model
Location: 5131 Shattuck Avenue CATVAC-10E electric/
Oakland, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 09-27-95
1921 Ringwood Avenue Operation and Performance Data From: 09-27-95
San Jose, California To: 01-01-97
CURRENT REPORTING PERIOD: 10-01-96 to 01-01.97
DAYS /HOURS IN PERIOD: 92 2208.0
DAYS/ HOURS OF OPERATION: 0 &1
DAYS / HOURS OF DOWN TIME: 92 2199.9
PERCENT OPERATIONAL: 04 %
PERIOD POUNDS REMOVED: 34
PERICD GALLONS REMOVED: 0.5
AVERAGE WELL FIELD FLOW RATE (scfm): 65.9
AVERAGE SYSTEM INFLUENT FLOW RATE (scfm). 64.7

I, Average concentrations are based on discrete sample results reported during the month; refer to Appendix B for discrete sample results.
For the peniod of January 1, 1996 10 February 1, 1996, laboratory analytcal results were unavatlable The average concetitrations were based on photmonzauon &
{PID) feld readings taken during the month of January 1996
ppmv: parts per million by volume
mg/m3: milligroms per cubic meter
Avcrage flow rates (time weighted average) are based on instantaneous flow rates recorded duning the month; refer to Appendix B for instantaneous flow data
sefm. flow in standard cubic feet per nunute at one atmosphere and 70 degrees Fahrenhert
Average destruction cfficiencies are calculated using monthly average concentrations; refer to Appendix B for instantaneous destruction efficiency data
destruction efficiency, percent = ({system influent concentration (as gasoline in mg/m3) - system effluent concentrauon (as gasoline 1n mg/m3)]
/ system influent concentration (as gasoline 1n mg/m3)) x 100 percent
Average emission rates are ¢alculated using monthly average concentrations and flow rates, refer to Appendix B for instantancous emission rate data.
9 enussion rates (pounds per day) = system effluent concentration (as gasoline or benzene tn mg/m3) x system influent flow rate (scfm) x 0 02832 m¥/i3
% 1440 minutes/day x | pound/454,000 mg
10. pounds/ hour removal rate (as gasoline) = well field influent concentration (as gasoline 10 mgfm3) x well field infleent flow rate (scfm)
% 0.02832 m3/ft3 % 60 minutes/hour x 1 pound/454,000 mg
11 pounds removed this period {as gasoline) = pounds/ hour removal rate x hours of operation
12, gallons removed this period {as gaseline) = pounds removed this period (as gasohne) x 0.1613 gallons/pound of gasoline
13 not available

~N e B wo

Go
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Table 6
Soil-Vapor Extraction Well Data

ARCO Service Station 6148
5131 Shantuck Avenue, Qakiznd, California Date, 02-17-97
Well Identification
VW-1 VW-2 VW-3 YW-4
Valve Vacuum Valve Wacurm Valve Vacyum Valve Vacuum
Date Position TVHG Response Position TVHG Response Pasition TVHG Response Paosition TVHG Response
ppmy in-H20 ppmv in-H20 ppmv in-H20 ppmyv inH20

!
For SVE monitoring well data prior to Fanuary 1, 1996, please refer to the fourth quarter 1995 groundwater monitori ng report for this site.

01-12-96 open 300 PID 25.0 open 500 PID 250 open 430 PID 250 open SROPID 250
02-15-96 open NA 270 open NA 270 open NA 26.0 open NA 26.0
03-19-96 closed 14.1 PID [ closed 188 PID 0.0 closed 30.2 PID 0.0 closed 16 6 PID oo
05-08-96 closed NA NA closed NA NA closed NA NA closed NA NA
05-16-96 open 190 PID 10.0 open 183 PID 100 open 167 PID 100 open 128 PID 100
06-07-96 open NA 10 open NA 10,0 open NA 11.0 open NA 11.0
06-28-96 open 290 PID NA open 550 PID NA open 400 PID NA clesed 216 PID NA
07-10-96 open 361 PID 3.0 open 302 PID 30 open 247 PID 8.0 closed 54 PID 00
08-05-96 open NA 80 open NA 7.0 open NA 60 closed NA 00
08-12-96 closed NA 00 closed NA 00 closed NA 00 closed NA 09
09-27-96 open {b) NA NA open (b) NA NA open NA NA closed NA NA
09-30-96 open 200 FID NA open 220 FID NA open 800 FiD NA open >1000 FID NA
106-03-96 open NA 9.0 open NA 100 open NA 90 open NA 100
12-04-96 open NA NA open NA NA open NA NA open NA NA

TVHG. concentration of total volatile hydrocarbons as gasoline

ppmv: parts per miflion by volume

in-H20: inches of water

open’ open to the system

open (b): open 10 the system and bubbling air at 1 scfm per well

passive open to the atmosphere

closed: closed to the system and atmosphere

NA- not analyzed or not measured

FID TVHG concentration was measured with a portable flame iontzation detector
LAB- TVHG concentratien was analyzed in the laboratory

PID: TVHG cencentration was measured with a portable photoionization detector

es1/h 614846 1481db xIs\Table 6:im
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Table 6
Soil-Vapor Extraction Well Data

ARCOQ Service Station 5148
5131 Shatuck Avenue, Oakland. Czhifornia Date- 02.17-97

Well Identification

VW-5 - - YW-6 VW-7 VW.§
Valve Vacuum Valve Vacuum Valve Vacuum Valve Yacuum
Date Position TVHG Response Positon TVHG Response Position TVHG Response Position TVHG Response
ppmv 1m-H20 ppmv in-H20 ppmv in-H20 ppmy in-H20

For SVE momtoring well data prior to January 1. 1996. please refer to the fourth quarter 1995 groundwater manitoring report for this site.

01-12-96 open 350 PID 250 open 2210 PID 250 open 300 PID 22.0 open 225 PID 250
02-15-96 open NA 260 open NA 26.0 open NA 240 open NA 25.0
03-19-96 closed goPID 00 open {b} 512 PID 380 open (b) 156 PID 370 open (b} 601 PID 380
05-08-96 closed NA NA closed NA NA closed NA NA closed NA NA
05-16-96 open 240 PID 10.0 open 191 PID 10.0 open 198 PID 10.0 open 220 PID 10.0
06-07-96 open NA 1190 open NA 100 open NA 100 open NA 1.0
06-28-96 closed 95 PID NA open 430 PID NA open 460 PID NA closed 12 PID NA
07-10-96 open 233 PID g0 open 371 PID 80 open 51t PID 80 open H3 PID 80
08-05-96 open NA 8.0 open NA 80 open NA 6.0 open NA 80
08-12-96 closed NA 0.0 closed NA 00 closed NA 0.0 closed NA 00
09-27-96 open NA NA ofen (b) NA NA open (b) NA NA open NA NA
09-30-96 closed 48 FID NA closed 140 FID NA open 480 FID NA closed 120 FID NA
10-03-96 closed NA NA closed NA NA open NA 80 closed (b} NA 00
12-04-96 closed NA NA closed NA NA open NA NA closed (b) NA NA

TVHG- concentrauon of total volatile hydrocarbons as gasoline

ppmy pans per million by volume

in-H20 inches of water

open: open to the system

open (b). open to the systermn and bubbling air at 1 scfm per well

passive open to the atmosphere

closed closed 1o the system and atmosphere

NA: not analyzed or not measured

FID: TVHG concentrauon was measured with a portable flame 1omzation detector
LAB. TVHG concentration was analyzed in the laboratory

PID: TVHG concentration was measured with a portable photoionization detector
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Table 6

Soil-Vapor Extraction Well Data

ARCO Service Station 6148
5131 Shantuck Avenue, Oakland, California

Date 02-17-97

Well Identtficanon

VW-9 VW-10 MW.1 MW-5

Valve Vacuum Valve Vacuum Valve Vacuum Valve Vacuum

Date Position TVHG Response Position TVHG Response Posiuon TVHG Response Position TVHG Response

ppmy in-H20 poray in-H20 ppoy in-EH20 ppmy in-1H20

T
For SVE monitoring well data prior to January 1, 1996, please refer to the fourth quarter 1995 groundwater monitoring report for thrs site

01-12-96 open 930 PID 220 open 170 PID 5.0 closed 13 PID 0.0 open 172 PID 5.0
02-15-96 open NA 24.0 apen NA 100 closed NA 04 open NA 60
03-19-96 open (b) 50.2 PID 380 open (b) 224 PID 380 closed 326 PID 00 open (b) 43.2PID 380
05-08-96 closed NA NA closed NA NA closed NA NA closed NA NA
05-16-96 open 175 PID 10.0 closed 40 PID 0.0 open 152 PID {1 closed 28 5PID 00
06-07-96 open NA 11.0 closed NA 0.0 open NA 10.0 closed NA 00
06-28-96 open 310 PID NA closed 120 PID NA closed 100 PID NA closed 68 PID NA
07-10-96 open 173 PID 80 closed 51 PID 00 closed 50 PID o0 closed 50 PID 0.0
08-05-96 open NA 60 closed NA 0.0 closed NA 00 closed NA 00
08-12-95 closed NA 0.0 closed NA (] closed NA 0.0 closed NA 00
09-27-96 open (b) NA Na closed NA NA closed (b) NA NA open {b) NA NA
09-30-96 open 600 FID NA open >1000 FID NA closed NA NA open 250 FID NA
10-0G3-96 open NA 9.0 open NA 80 closed (b) NA 00 open NA 80
12-04-96 open NA NA closed NA NA closed (b) NA NA open NA NA

TVHG- concentranon of total volatile hydrocarbons as gasoline

ppmv. pans per mitlion by volume

in-H20: inches of water

open, open to the $ystem

open (b). epen to the system and bubbling air at 1 sefm per well

passive: open to the atmosphere

closed closed to the system and atmosphere

NA, not analyzed or not measured

FID TVHG concentration was measured with a portable flame ionizauon detector
LAB: TVHG concentration was analyzed mn the laboratory

PID: TVHG concentration was measered with a portable phototonization detector
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Table 7
Air-Sparge and Air-Bubbling Systems
Operation and Performance Data

Facility Number: 6148

Air-Sparge and Air-Bubbling Unit:

Location: 5131 Shattuck Avenue
Qakland, California

Consultant: EMCON

1921 Ringwood Avenue
San Jose, California

5 Hp Powerex Rotary Qilless Compressor

Air-Bubbling Stari-Up Date: 03-19-96
Air-Sparge Start-Up Date: 06-07-96

Operation and Performance Data From: 03-19-96

To 01-01-97

Date Begin:
Date End:

Air-Bubbling Well Status:

MW-2
MW-3
Mw-4

Air-Sparge Well Status:
AS-1
AS-2
AS-3
AS-4
AS-5

Air-Bubbling Well Pressure (psig) (1):

MWw.2
MW-3
MW-4

Air-Sparge Well Pressure (psig) (1):
AS-1
AS-2
AS-3
AS-4
AS-5

Total Air-Sparge and
Air-Bubbling Pressure (psig) (1):

Total Air-Sparge and
Air-Bubbling Flow Rate (scfm) (2):

Dissolved Oxygen (ppm) (3):
Air-Bubbling Wells:
MW-2

MW.3
MW-4

esjhi\6148\61481db.xIs\Table 7:imi
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03-19-96 03-19-96 04-02-96 05-08-96 05-16-96 06-07-96
04-02-96  05-08-96 05-16-96 06-07-96 06-28-96

See Table 6 for the status of the 12 SVE/air-bubbling wells
Air is bubbled at an average flow rate of 1 scfm per well.

off
off
off

off
off
off
off
off

-~ (4

on
on
off

off
off
off
off
off

2.5
3.0

on off on on
on off on on
off off off on
off off off on
off off off on
off off off on
off off off on
off off off on
2.5 -- 2.5 --
3.0 -- 3.0 --
20.0 0.0 20.0 20.0
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Table 7
Air-Sparge and Air-Bubbling Systems
Operation and Performance Data

Facility Number: 6148

Location: 5131 Shattuck Avenue

Air-Sparge and Air-Bubbling Unit:

Oakland, California

5 Hp Powerex Rotary Oilless Compressor

Air-Bubbling Start-Up Date: 03-19-96

Consultant: EMCON Air-Sparge Stari-Up Date: 06-07-96

1921 Ringwood Avenue Operation and Performance Data From: 03-19-96

San Jose, California To: 01-01-97
Date Begin: 06-28-96 07-10-96 08-12-96 09-27-96 10-01-96 10-03-96
Date End: 07-10-96 08-12-96 09-27-96 10-01-96 10-03-96 10-07-96

Air-Bubbling Well Status:

See Table 6 for the siatus of the 12 SVE/air-bubbling wells.

Air is bubbled at an average flow rate of 1 sefm per weil.

MW-2 on on off
MW-3 on on off
MW-4 on on off
Air-Sparge Well Status:
AS-1 on on off
AS-2 on on off
AS-3 on on off
AS-4 on on off
AS-5 on on off
Air-Bubbling Weil Pressure (psig) (1):
MW-2 4.0 5.0 0.0
MW-3 4.0 5.5 0.0
MW-4 4.0 55 0.0
Air-Sparge Well Pressure (psig):
AS-1 4.0 5.0 0.0
AS-2 3.0 55 0.0
AS-3 4.0 4.0 0.0
AS-4 3.0 4.5 0.0
AS-5 35 5.0 0.0
Total Air-Sparge and
Air-Bubbling Pressure (psig): 20.0 30.0 0.0

Total Air-Sparge and

Air-Bubbling Flow Rate (scfm) (2):

Dissolved Oxygen (ppm} (3):

Air-Bubbling Wells:
MwW-2
MW-3
MW-4

esjh\0148'6148tdb.xIs\Table Tami
20805-135.006

on
on
on

off
off
off
off
off

2.6
2.5
4.1

0.0
0.0
0.0
0.0

40.0

on
on
on

on
on
on
on
on

on
on
on

off
off
off
off
off
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Table 7
Air-Sparge and Air-Bubbling Systems
Operation and Performance Data

Facility Number: 6148

Air-Sparge and Air-Bubbling Unit:
5 Hp Powerex Rotary Oilless Compressor

Location: 5131 Shattuck Avenue
Qakland, California

Consultant: EMCON

1921 Ringwood Avenue
San Jose, California

Air-Bubbling Start-Up Date: 03-19-96
Air-Sparge Start-Up Date: 06-07-96

Operation and Performance Data From: 03-19-96

To: 01-01-97

Date Begin:
Date End:

Air-Bubbling Well Status:

MW-2
MW-3
MW-4

Air-Sparge Well Status:
AS-1
AS-2
AS-3
AS-4
AS-5

10-07-96
11-06-96

11-06-96

12-04-96

12-04-96 01-01-97

See Table 6 for the status of the 12 SVE/air-bubbling wells.
Air is bubbled at an average flow rate of 1 scfm per well.

on
off
off

off
off
off
off
off

Air-Bubbling Well Pressure (psig) (1):

MWw-2
MW-3
MW-4

Air-Sparge Well Pressure (psig):
AS-1
AS-2
AS-3
AS-4
AS-5

Total Air-Sparge and
Air-Bubbling Pressure {psig):

Total Air-Sparge and
Air-Bubbling Flow Rate (scfm) (2}:

Dissolved Oxygen (ppm) (3%
Air-Bubbling Wells:
MW-2
MW-3
MW-4

expfhio14801481db.xIs\Table Trimi
20805-135.006

off
off
off

off
off
off
off
off

on
off
off

off
off
off
oft
off
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Table 7
Air-Sparge and Air-Bubbling Systems
Operation and Performance Data

Facility Number: 6148 Alr-Sparge and Air-Bubbling Unit:
Location: 5131 Shattuck Avenue 5 Hp Powerex Rotary Oilless Compressor
Qakland, California

Air-Bubbling Start-Up Date: 03-19-96

Consultant: EMCON Air-Sparge Start-Up Date: 06-07-96
1921 Ringwood Avenue Operation and Performance Data From: 03-19-96
San Jose, California To: 01-01-97
CURRENT REPORTING PERIOD: 10-01-96 to 01-01-97
DAYS /HOURS IN PERIOD: 9.0 2208

| puig: pounds per square inch gauge
2. sefm, standard cubsc feet per minute at 14.7 psi and 70° F
3. ppm parts per million

4. - - not analyzed, not applicable, or not uvailable

es/h: 6148614 81db xIs\Table T:imi Page 4
20805-135.006
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EXPLANATION
ON Groundwater monitoring well
- N - [~ Vapor extraction well
o Air—sparge well
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Approximate direction of

&
qé‘ STATION

groundwater flow showing
gradient (calculated using
MW-3, MW-5, and MW-7)
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EXPLANATION

Air-sparge well

v 8 0 ®

Groundwater monitoring well

Vapor exiraction well

‘Decommissioned well

[ Existing underground gasoline

1 storage tank

(90.52) Groundwater elevation (Ft.—-MSL)
measured 11/11/96

- ‘Groundwater elevation contour

Q2 — (Ft.—MSL)
- TPHG concentration in groundwater

ND (ug/L); sampled 11/11/96

ND ~
‘Benzene concentration in groundwater
(ug/L); sampled 11/11/96

NS 'Not sompled; not scheduled for
chemica! analysis

ND Not detected at or above the method

reporting limit for TPHG (50 ug/L)
and benzene (0.5 ug/L)

ARCO PRODUCTS COMPANY FIGURE NO.
SERVICE STATION 6148, 5131 SHATTUCK AVENUE
Em c on SCALE: 0 30 60 FEET QUARTERLY GROUNDWATER MONITORING 3
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Figure 4

ARCO Service Station 6148
Soil-Vapor Extraction and Treatment System
Historical Well Field Influent TVHG and Benzene Concentrations
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Monthly Hydrocarbon Removal (pounds)

Figure 5

ARCO Service Station 6148

Soil-Vapor Extraction and Treatment System

Historical Hydrocarbon Removal Rates
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APPENDIX A

ANALYTICAL RESULTS AND CHAIN OF CUSTODY
DOCUMENTATION, FOURTH QUARTER 1996
GROUNDWATER MONITORING EVENT



Columbia
Analytical
Serviceg -

November 22, 1996 Service Request No.: $9601881

Mr. John Young
EMCON

1921 Ringwood Avenue
San Jose, CA 95131

RE: 6148 OAKILAND/20805-135.006/TO#19350.00
Dear Mr. Young:

The following pages contain analytical resuits for sample(s) received by the Jaboratory on
November 11, 1996. Results of sample analyses are followed by Appendix A which contains
sample custody documentation and quality assurance deliverables requested for this project.
The work requested has been assigned the Service Request No. listed above. To help
expedite our service, please refer to this number when contacting the laboratory.

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytical
Report below confirms that pages 2 through 8, following, have been thoroughly reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3,

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

Sincerely, /
)/ / {é&\,

Steven L. Green
Project Chemist

2059 Junction Avenue = San Jose, California 95131 = Telephone 408/428-1280 w  Fax 408/437-9356



AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
coD
DEC
DEQ
DHS
DLCS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
IC

IcB
iCP
Icv

J

LCs
LUFT

MBAS
McL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PQL
QA/QC
RCRA
RPD
SIM
SM
sTLC
swW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
American Association for Laboratory Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzene, Xylenss
California Assessmant Metals
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofluorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Department of Ecology
Dapartment of Health
U. S. Environmental Protection Agency
Environmental Laberatory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
Inductively Coupled Plasma atomic emission spectrometry
Initial Calibration Verification sample
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.
Laboratory Control Sample
Leaking Underground Fuel Tank
Modified .
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. §. EPA.
Method Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Council of the paper industry for Air and Stream Improvement
Not Detected at or above the methed reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshald Limit Concentration
Tast Mathods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
3rd Ed., 1986 and as amended by Updates |, I, llA, and lIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is 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 befere rounding.
Total Recoverable Petroleum Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Crganic Analyte(s) ACRONLST.DCC 7M4/95
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COLUMBIJA ANALYTICAL SERVICES, INC.

Analytical Report
Clicnt: ARCO Products Company Service Request: S9601881
Project: 6148 Oakland / #20805-135.006/T0O#19350.00 Date Collected: 11/11/96
Sample Matrix: Water Date Received: 11/11/96

Date Extracted: NA

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

Units: ug/L {ppb)

Sample Name: MW-2 (25) MW-3 (25) MW-5 (24)
Lab Code: $59601881-001 S59601881-002 $59601881-003
Date Analyzed: 11/19/96 11/18/96 11/19/96
Analyte MRL
TPH as Gasoline 50 1,200 500 1,200
Benzene 0.5 150 28 31
Toluene 0.5 120 3 1
Ethylbenzene 0.5 21 12 8
Total Xylenes 0.5 160 13 2
Methy! fert -Butyl Ether 3 110 150 130

ISIH060194

Page 3



COLUMBIA ANALYTICAL SERVICES, INC.

Client: ARCO Products Company
Project: 6148 Qakland / #20805-135.006/TO#19350.00

Sample Matrix: Water

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Total Xylenes

Methyl ferf -Butyl Ether

3822/060194

BTEX, MTBE and TPH as Gasoline

Analytical Report

Service Request:
Date Collected:
Date Received:

Date Exfracted:

EPA Methods 5030/8020/California DHS LUFT Method
Units: ug/L (ppb)

MRL

50
0.5
0.5
0.5
0.5

Sample Name:
Lab Code:
Date Analyzed:

Page 4

Method Blank
S961118-WB1
11/18/96

EEEEE

Method Blank
§961119-WBI1
11/19/96

EEEEE

S9601881
11/11/96
11/11/96
NA
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: S9601881
Project: 6148 Oakland / #20805-135.006/T0#19350.00 Date Collected: 11/11/96
Sample Matrix: Water Date Received: 11/11/96

Date Extracted: NA
Date Analyzed: NA

Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

PID Detector FID Detector
Percent Recovery Percent Recovery

Sample Name Lab Code 4-Bromofluorobenzene oo 0—Trifluorotoluene
MW-2 (25) $9601881-001 98 95

MW-3 (25) $9601881-002 95 109

MW-5 (24) S9601881-003 94 112

Batch QC (MS) S0601886-001MS 99 106

Batch QC (DMS) $9601886-001DMS 98 110
Method Blank S961118-WB1 99 91
Method Blank S961119-WBI 100 99

CAS Acceptance Limits: 69-116 69-116

SURZ/060L94
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COLUMBIA ANALYTICAL SERVICES, INC,

QA/QC Report
Client: ARCO Products Company Service Request: S9601881
Project: 6148 Oakland / #20805-135.006/TO#19350.00 Date Collected: 11/11/96
Sample Matrix:  Water Date Received: 11/11/96

Date Extracted: NA
Date Analyzed: 11/18/96

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoline
EPA Methods 5030/California DHS LUFT Method

Units: ug/L (ppb)

Sample Name: Batch QC

Lab Code: 59501886-001MS, DMS
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance  Percent
Analyte MS DMS Result MS DMS MS DMS Limits  Difference
Gasoline 250 250 ND 240 240 96 96 67-121 <1
DMS 15060194

Page 7



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: ARCO Products Company Service Request: 59601881
Project: 6148 Oakland / #20805-135.006/TO#19350.00 Date Analyzed: 11/18/96

Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method

Units: ppb

True Percent
Analyte Value Result Recovery
Benzene 25 24.2 97
Toluene 25 241 96
Ethylbenzene 25 26.7 107
Xylenes, Total 75 713 95
Gasoline 250 228 91
Methyl tert -Butyl Ether 50 47 94

ICV25AL/060194

Page 8

CAS
Percent
Recovery
Acceptance
Limits

85-115
85-115
85-115
85-115
90-110
85-115



ARCO Products Company £

Division of AtlanticRichfieldCompany

Task Order No.

9850 00

Chain of Custody

ARCO Facility no. 6/[/%

(?acmm Caled

nd

Project manager
{Consultant)

JohnYoune

Laboratory name

T g Stpple R SR04 T e (UORVASS - G il
nsultant n ross .
FMCON onsuramy 97} i1, CWOO Ave San lose, CA G5 13)
) Matrix Preservation . . = ‘§D g % EE %gu Me“%’z;sml);a;‘er
: : S| s | 8B ds 852k Wil
2 $ £ | soil |water | Other | Ico Acid £ £ < E2|3 o] s| 2| 5| 8| O|E&|sss
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HW-%ZJ’)@? poe X T HAINY [1z56] i =
Special QA/QC
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Normal
Remarks
2 ~40ml HCL
V(A
2126 ()
Lab number
5760 /55/
Turnaround time
Priority Rush O
1 Business Da
Condition of sample: é/ o Temperature received: {‘ £ Z"// Hus:s Y
Rehnqun y sampl Date Time |Received by iness Day
S LY vl
He quasheu’ by ./ Date Time | Received by ngg:eegs Days 0
Relinguished by Date Time Reaed by laboratory ;7() Date Time Standard
é, . //—//'57& IO B3 10 Business Days M

Distribution: White copy — Laboratory; Canary copy — ARCQ Envirenmentat Engineering; Pink copy — Co ultant

APPC-3292 (2.81)
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APPENDIX B
SVE SYSTEM MONITORING DATA LOG SHEETS



ARCO 6148
SVE SYSTEM
MONITORING DATA

Reporing Penod:
10/01/96 00.00 Hours in Penod:  744.00 Operation + Down Hours; 744 00
11/01/96 00:00 Days in Period:  3t.00 Operation + Down Days:  3£.0¢
Field Menitoting Data Laboratory M ing Data
Flow Rates FiD or P1D Results Well Field Influent System Influent System Effluent
:q"' @
o .3 ]
o E = 1
g e oz ol 5 & 4
= T & 5 ] 5 = & s =
e [+ @ < o " A\ S ) 3 2 &
o = = = = s € Gasoling Benzene Gasoline Benzene Gascling Benzene 2 ] z ] =
o i=] o o @ s o frr = = @ o =
= r 3 E 2 p o = £ £ £ e = g [ @
= T £ = z b 8 z s . b 2 3 ° o 2 z
o ] = ] < & 2 Ei g 4 z T H 3 £ 2
|4 N £ i £ E 2 E} ] £ s © v - 3
3 5 © |3 8 & | % |38 g g ¢ 2 S = 5§ i
@ o1
& z % |3z & & | &8 | = E 8 &1 & z £ 8 a 8
sefm_ sctm | ppm  ppm  ppm % ppmv__mg/m3| ppmv _mg/m3 | ppmv _mg/m3: ppmv mg/m3| ppmv_ mgim3 | ppmv maim3| % ib/day  Ib/day
10/G1/26 00 0O 2690 48
10/01/96 09 58 1155 1155 9.97 2680 48 0o 0.00 100 042
10/01/96 11 30 1143  114.3 1563 2692.03 §55 006 002 0g0
10/01/96 11.39 1143 114.3] 015 2692.22 019 oot 004 0.00
10/02/96 1605 ST 144 15.28] 450 1300 <i <4 330 1400 <1 <4 20 B3 <01 <0.4 941 0.85 000] 5243 2694 61 239 ¢ 5004 209
11/01/96 0000 ¢co [ 679 92 2697 94 333 014 6766 2819
Penod Totals 744,00 746 031 73654 3069
Penod Averages: 837 633 450 1900 <1 <4 330 1400 <1 <4 20 83 <01 <04 941 047 000

* The total pressure for the system influent fiow rate was assumed o be 5 0 inches of water because the data was unavailable.




ARCO 6148
SVE SYSTEM
MONITORING DATA

Reporting Penod:
11/01/96 00:00 Hours in Penced:  720.00 Operation + Down Hours* 720,00
$2/01/96 00:00 Days in Penod: 3000 Operat:on + Down Days.  30.00
Field Monitoring Data Laboratary Monitonng Data
Flow Rates FID or PID Resulls Well Field influent System Influent System Effluent
»
g g : 3

2 ™ z B E ey & g

g & ] 5 ] 5 I c <

[ s i e B 2 g 8 8 5

of z = = = 2 3 Gasoline Benzane Gaschne Benzene Gasolne Benzene g @ 2 = =

o El o ] =] w 3 fir} = 2 @ Fr} 2

I 5 E] 3 2 c = E E 5 e = 2 2 ]

c b i o T b § 2 -] . . 2 3 e o F =

= z 3 = 2 H ] g g z I ] 5 I =]

= [ £ I £ 3 E [ 3 E 5 = T =}

g s & |3 % £ 1% 8 ¥ 8 £ E g ¢ 2 % H

1]
-4 E & l|l=z & & ;8 |3 & _ & 3 g 2 2 3 & 8
seim_ scfin | ppm  ppm  ppm % ppmy mg/m3| ppmv__mg/m3| ppmv mg/m3| ppmv mg/m3| pprw  mg/m3 | ppmv  mgim3| % lo/day  Ibiday
11/01/96 $0.00 2697 94
11/06/96 10 37 00 0.0i 130.62 2897 94 s30.1] 000 1306 544
12/01/96 00-00 00 00 589 38 2697.94 {00 0.00 5894 2456
Penod Totals: 720,00 0.00 000 72000 30.00

Penod Averages 0.0 00

* The tetal pressure for the system influent flow rate was assumed to be 5.0 mches of water because the data was ynavailable.




ARCO 6148
SVE SYSTEM
MONITORING DATA

Reporing Period:
12/01/96 00:00 Hours in Penod. 74400 Operation + Down Hours:  744.00
01/01/97 00:00 . Days in Penod- 3100 Qperaton + Down Days: 3100
F1eld Momitonng Dala Laboratory Monitonng Dala
Flow Rates FID or PID Resulis Well Field Influent System Influent System Effuent
.2 )
- ) Q
& £ £ £
o ® : [y E fod & &
E - £ | = g€ 5 5 8 g
o § = - = 3 5 Gasohne Benzene Gasoline Benzena Gaschne Benzene ] B g ] £
@ 3 8 & B [} = o K E » 3 g
] [Tl 2 2 2 = @ = S uE_, 5 e 8 2 14
& 5 £ o T b g z g . - 2 3 = o 3 z
2 2 = = ] = 5 e e X T k= = T a
[ o ﬁE, i E £ 2 = 2 = o] =3 o & <
= = et @ ] = £ ] ~ =3 > n c g
g % gl & & | % g ] g g 5 2 3 z 4 £
i z [7) 2 ) [7) [ 3 o ] o o = I [} S a
scfm  scfm | ppm  ppm __ ppm % ppmv__mg/m3| ppmv  mg/m3 | ppmv__mg/m3; pprmv  mg/m3 | ppmv  mg/m3| ppmv mg/m3] % Ib/day  Ibfday
12/01/96 00.00 269794
12/04/96 10 30 0.0 oo 8250 2697 94 000 0co 8z5 344
12/04/96 10'35 1.8 2139 oo8 2698 02 0.08 ooe Q00 000
1240496 1122 e g 078 2648 56 D52 vo2 0.24 oo
01/01/97 00:00 00 Q.0] 660 63 2698 56 0G0 000 6606 27.53
Penod Totals® 744 00 062 003 74338 3097

Penod Averages 91.8 81.9

* The fotal pressure for the system nfluent flow rate was assumed 1o be 8 0 inches of water because the data was unavailable.




APPENDIX C

ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY
DOCUMENTATION FOR SOIL-VAPOR EXTRACTION SYSTEM,
FOURTH QUARTER 1996



Columbia
Analytical
Services inc.

October 9, 1996 Service Request No.: $9601626

Valii Voruganti
EMCON

1921 Ringwood Avenue
San Jose, CA 95131

RE: 6148 OAKLAND/20805-135.003/T0#18336.00
Dear Valli Voruganti:

Attached are the results of the samples submitted to our lab on October 4, 1996.
For your reference, our service request number for this work is $9601626,

Analytical results were produced by procedures consistent with Columbia Analytical Services'
(CAS) Quality Assurance Manual (with any deviations noted). Signature of this CAS Analytical
Report below confirms that pages 2 through 9, following, have been thoroughiy reviewed and
approved for release in accord with CAS Standard Operating Procedure ADM-DatRev3.

If you have questions or further needs, please call me at (408) 428-1283.

Sincerely, /
’ ; E ,:;/ 1_,"7 d g
Gillbig & ,t@ﬁ;&’&-m A en_
S~ - b

Steven L. Green Greg Anderson
Project Chemist Regional QA Coordinator
SG/sh

2059 Junction Avenue w  San Jose, California 25131 = Telephone 408/428-1280 = Fax 408/437-9356



AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
cob
DEC
DEQ
DHS
pLCsS
DMS
DOE
DOH
EPA
ELAP
GC
GCIMS
Ic
IcB
ICP
IcV

J

LCS
LUFT
M
MBAS
MCL

MDL
MPN
MRL
MS
MTBE
NA
NAN
NC
NCASI
ND
NIOSH
NTU
ppb
ppm
PaL
QAa/Qc
RCRA
RPD
SIM
SM
STLC
SW

TCLP
TDS
TPH
tr

TRPH
TS8
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.
Acronyms
American Association for Laboratory Accreditation
American Soclety for Testing and Materials
Biochemical Oxygen Demand
Benzene, Toluene, Ethylbenzense, Xylenes
California Assessmeant Metals
California Air Resources Board
Chemical Abstract Service registry Number
Chloroflucrocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services
Duplicate Laboratory Control Sample
Duplicate Matrix Spike
Departmant of Ecology
Department of Health
U. 8. Environmental Protection Agency
Environmental Laboratory Accreditation Prograr
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chromatography
Initial Calibration Blank sample
inductively Coupled Plasma atomic emission spectrometry
Initia! Calibration Varification sample
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.
Laboratory Control Sample
Leaking Underground Fuel Tank
Medified
Methylene Blue Active Substances
Maximum Contaminant Level. The highest permissible concentration of a
substance allowed in drinking water as established by the U. S. EPA.
Mathod Detection Limit
Most Probable Number
Method Reporting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicable
Not Analyzed
Not Calculated
National Council of the paper industry for Air and Stream improvement
Not Detected at or above the method reporting/detection limit (MRL/MDL)
National Institute for Occupational Safety and Health
Nephelometric Turbidity Units
Parts Per Billion
Parts Per Million
Practical Quantitation Limit
Quality Assurance/Quality Control
Resource Conservation and Recovery Act
Relative Percent Difference
Selected lon Monitoring
Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshold Limit Concentration
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-8486,
3rd Ed., 1986 and as amended by Updates [, Il lIA, and {1B.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroleum Hydrocarbons
Trace level. The concentration of an analyte that is 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.
Total Recoverable Petroleum Hydrocarbons
Tota! Suspended Solids
Tota! Threshold Limit Concentration
Volatile Organic Analyte(s) ACRONLST.DOC 7M4/95

Page 2



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: EMCON Service Request:
Project: ARCO Products Company #6148/#20805-135.006 Date Collected:
Sample Matrix:  Vapor Date Received:
Date Extracted:
Date Analyzed:
BTEX and Total Volatile Hydrocarbons
EPA Methods 8020/Modified 8015
Sample Name: I-1
Lab Code: L9604137-001%%
MRLs Results
mg/m3 uL/L (ppmv) mg/m3  ul/L (ppmv)
Benzene 04 01 <4 <1
Toluene 0.4 0.1 <4 <1
Ethylbenzene 0.5 0.1 6.6 15
Xylenes, Total 0.9 0.2 19 4.4
Total Volatile Hydrocarbons:
Cl-C5 20 5 2900 680
C6-Cl2* 20 5 1900 450
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.
ek The MRL is elevated because of matrix interferences.

LCS102194
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L9604137
10/3/96
10/4/96
NA
10/6/96



Client:
Project:

Sample Matrix:

COLUMBIA ANALYTICAL SERVICES, INC.

EMCON

Analytical Report

ARCO Products Company #6148/4#20805-135.006

Vapor

Sample Name: 1-2
Lab Code: L9604137-002%*

mg/m3 uL/L (ppmv)

Benzene 0.4
Toluene 0.4
Ethylbenzene 0.5
Xylenes, Total 0.9
Total Volatile Hydrocarbons:
Cl1-C5 20
C6 - C12* 20

¥

LCS/102194

MRLs

0.1
0.1
0.1
0.2

BTEX and Total Volatile Hydrocarbons
EPA Methods 8020/Modified 8015

<4
<4
2.8
6.0

2400
1400

<1
<l
0.6
1.4

580
330

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

mg/m3  uL/L (ppmv)

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a
molecular weight of 100 to calculate the ppmv.
The MRL is elevated because of matrix interferences.

L9664137
10/3/96
106/4/96
NA
10/6/96



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: EMCON Service Request:
Project: ARCO Products Company #6148/#20805-135.006 Date Collected:
Sample Matrix:  Vapor Date Received:
Date Extracted:
Date Analyzed:
BTEX and Total Volatile Hydrocarbons
EPA Methods 8020/Modified 8015
Sample Name: E-1
Lab Code: 1L9604137-003
MRLs Results
mg/m3 uL/L (ppmv) mg/m3  ul/L {ppmv)

Benzene 0.4 0.1 ND ND
Toluene 0.4 0.1 ND ND
Ethylbenzene 0.5 0.1 ND ND
Xylenes, Total 0.9 0.2 ND ND
Total Volatile Hydrocarbons:

Cl-C5 20 5 910 220

C6 - C12* 20 5 83 20
* TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.

LCS/ 102194
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L9604137
10/3/96
10/4/96
NA
10/6/96



Analytical Report
Client: EMCON Service Request:
Project: ARCO Products Company #6148/#20805-135.006 Date Collected:
Sample Matrix:  Vapor Date Received:
Date Extracted:
Date Analyzed:
BTEX and Total Volatile Hydrocarbons
EPA Methods 8020/Modified 8015
Sample Name: Method Blank
Lab Code: 1.9504137-MB
MRLs Results
mg/m3 ul/L {(ppmv) mg/m3  uL/L {ppmv)
Benzene 0.4 0.1 : ND ND
Toluene 0.4 0.1 ND ND
Ethylbenzene 0.5 0.1 ND ND
Xylenes, Total 0.9 0.2 ND ND
Total Volatile Hydrocarbons:
C1-C5 20 5 ND ND
Cé - C12%* 20 5 ND ND

LC8102194

COLUMBIA ANALYTICAL SERVICES, INC.

TPH as gasoline is defined as C6 (benzene) through C12 (dodecane) and uses a

molecular weight of 100 to calculate the ppmv.
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L9604137
NA

NA

NA
10/6/96



APPENDIX A
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Client:
Project:
LCS Matrix:

Analyte

Benzene

Toluene
Ethylbenzene
TPH as Gasoline*

LCS/121394

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
EMCON Service Request: L9604137
ARCO Products Company #6148/#20805-135.006 Date Collected: NA
Vapor Date Received: NA

Date Extracted: NA
Date Analyzed: 10/6/96

Laboratory Control Sample Summary
BTEX and Total Volatile Hydrocarbons
EPA Methods 8020/Modified 8015
Units: uL/L (ppmv)

CAS
Percent
Recovery

True Percent Acceptance
Value Result Recovery Limits
10.0 8.01 80 60-140
10.0 8.46 85 60-140
i0.0 8.20 82 60-140
710 519 73 60-140

TPH as gasoline is defined as C6 (Benzene) through C12 (Dodecane) and uses a molecular weight
of 100 to calculate the ppmV.
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: EMCON Service Requesi: 19604137
Project: ARCO Products Company #6148/#20805-135.006 Date Collected: NA
Sample Matrix: Vapor Date Received: NA

Date Extracted: NA

Date Analyzed: 10/4/96

Duyplicate Summary
BTEX and Total Volatile Hydrocarbons
EPA Methods 8020/Modified 8015
Units: uL/L {ppmyv)
Sample Name: BATCHQC
Lab Code: L9604114-001
Duplicate Relative
Sample Sample Percent

Analyte MRL Result Result Average Difference
Benzene 0.1 0.41 0.44 0.42 7
Toluene 0.1 2.60 2.65 2.62 2
Ethylbenzene 0.1 1.63 1.62 1.62 <1
TFotal Xylenes 0.2 523 517 5.20 1
Total Volatile Hydrocarbon:
CI1-C5 5 13.5 12,7 13.1 6
Co6-Cl12* 5 154 146 150 5
* TPH as gasoline is defined as C6 (Benzene) through C12 (Dodecane) and uses a molecular weight

of 100 to calculate the ppmV.

DUP15/120594
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ARCO Products Company

Division ot AtlanticRichfisldCompany

Task Order No.

[8336.60

Chain of Custody

Distribution: White copy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy — Consultant

APC-3292 (2-91})

ARCO Facility no. City Project manager . . Laboratory name
' (O /’(‘/ g {Facility) 062 K / can a4 (Consultant) Vau i \oc ou;.a. nh
ARCG engineger Telaphone no. Telephons no. Fax no. | 0} 9$
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