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Date December 13. 1996
Project 20805-122.003

To:

Ms. Susan Hugo

Alameda County Health Care Services Agency
Department of Environmental Health

1131 Harborbay Parkway, Suite 250

Alameda, California 94502-6577

We are enclosing:

Copies Description
1 Third quarter 1996 groundwater monitoring results and

remediation system performance evaluation report for

ARCO service station 771, Livermore, 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. Plaese call if you have questions or comments.

'ohn C. Young y
\1 Vo L

roject Manag

cc: Sum Arigala, RWQCB - SFBR
Danielie Stefani, LFD
Paul Supple, ARCO Products Company
File




- ARCO Products Company '.

Date:
December 12, 1996

Re: ARCO Station #

771 » 899 Rincon Avenue * Livermore, CA
Third Quarter 1996 Groundwater Monitoring Results and
Remediation Systern Performance Evaluation Report

“I 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 A

Paul Supple
Environmental Engineer
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1921 Ringwood Avenue « Son Jose, Calfifornia 95131-1721 » (408) 453-7300 « Fax (408) 437-0526

December 12, 1996
Project 20805-122.003

Mr. Paul Supple

ARCO Products Company
P.O. Box 6549

Moraga, California 94570

Re: Third quarter 1996 groundwater monitoring program results and remediation system
performance evaluation report, ARCO service station 771, Livermore, California

Dear Mr. Supple:

This letter presents the results of the third quarter 1996 groundwater monitoring program
at ARCO Products Company (ARCO) service station 771, 899 Rincon Avenue,
Livermore, California (Figure 1). Operation and performance data for the site’s interim
soil-vapor extraction (SVE) and air-bubbling 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 geologic 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 questions.

Sincerely,
EMCON
bu,r_,l-x-.m_uuva. td - M '
Krishnaveni Meka ohn C. Young, R.
Staff Engineer roject Manager
EMCON
ESTARCOV TIUMI01 876 DOC-96jt:1 Rev. 0, 12/12/96
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December 12, 1996

ARCO QUARTERLY REPORT
Station No.: 771 Address: 899 Rincon Avenue, Livermore, California
EMCON Project No.: 20805-122.003
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: July 1, 1996 to October 1, 1996

WORK PERFORMED THIS QUARTER (Third- 1996):

1. Conducted quarterly groundwater monitoring and sampling for third quarter 1996.

2. Operated air-bubbling system.

3. Monitored dissolved oxygen in air-bubbling wells VW-1, MW-1, MW-2, MW-4, MW-5,
MW-7, and RW-1.

4. Prepared and submitted quarterly report for second quarter 1996.

WORK PROPOSED FOR NEXT QUARTER (Fourth- 1996):

1. Perform quarterly groundwater monitoring and sampling for fourth quarter 1996.
2. Continue pulsing air-bubbling system hourly.

3. Continue monitoring dissolved oxygen in air bubbling wells.

4. Prepare and submit quarterly report for third quarter 1996,

QUARTERLY MONITORING:
Current Phase of Project: Quarterly Groundwater Monitoring and Operation and Maintenance
of Remediation Systems
Soil Vapor Extraction (SVE) system was shut down on 10-10-95.
Air bubbling system pulses hourly.
Frequency of Sampling: Quarterly (eroundwater)
Freqguency of Monitoring: Quarterly (groundwater), Monthly (air-bubbling system)
Is Floating Product (FP) Present On-site: [ Yes B No
Cumulative FP Recovered to Date ; 3.06 gallons, Wells MW-1, MW-2, and MW-5
FP Recovered This Quarter : None (FP was last recovered in 1992.)
Bulk Soil Removed 1o Date : 1,700 cubic yards of TPH-impacted soil
Bulk So0il Removed This Quarter : None
Water Wells or Surface Waters
within 2000 ft., impacted by site: Nong
Current Remediation Technigues: Air-Bubbling
Approximate Depih to Groundwater: 24.44 feet
Groundwalter Gradient {Average): 0.03  ft/fttoward _north-northwest (consistent with past events)
SVE QUARTERLY OPERATION AND PERFORMANCE:
Equipment Inventory: King Buck, 200 cfm, Model MMC-6A/E, Catalytic Oxidizer
Operating Mode: Catalytic Oxidation
BAAQMD Permit #: 9051
EMCON
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TPH Conc. End of Period (lab):

NA (Not Available)

Benzene Conc. End of Period (lab): NA
Flowrate End of Period: NA
HC Destroyed This Period: 0.0 pounds
HC Destroyed to Date: 56.9 pounds
Utility Usage This Period
Electric (KWH): 380
Gas (Therms): NA
Operating Hours This Period: 0.0 hours
Percent Operational: 0.0%
Operating Hours to Date: 1737.5 hours
Unit Maintenance: NA
Number of Auto Shut Downs: NA
Destruction Efficiency Permit
Requirement: 90%
Percent TPH Conversion: NA
Stack Temperature: NA
Source Flow:; NA
Process Flow: NA
Source Vacuum: NA
ATTACHED:
¢ Table 1- Groundwater Monitoring Data, Third Quarter 1996
e Table 2- Historical Groundwater Elevation and Analytical Data,
Petroleum Hydrocarbons and Their Constituents
e Table 3- Approximate Cumulative Floating Product Recovered (Wells MW-1, MW-2, and
MW-5)
* Table 4 - Soil-Vapor Extraction System Operation and Performance Data
» Table 5- Soil-Vapor Extraction Well Data
e Table 6- Air-Bubbling System Operation and Performance Data
s Tigure1 - Site Location
& Figure 2 - Groundwater Data, Third Quarter 1996
+ Figure 3 - Soil-Vapor Extraction and Treatment System, Historical System Influent TVHG and
Benzene Concentrations
» Figure d - Soil-Vapor Extraction and Treatment System, Historical Hydrocarbon Removal Rates
» Appendix A - Field Data Sheets, Third Quarter 1996 Groundwater Monitoring Event
* Appendix B - Analytical Results and Chain of Custody Documentation, Third Quarter 1996
Groundwater Monitoring Event
* Appendix C - SVE System Monitoring Data Log Sheets
¢ Appendix D - Field Data Sheets, Operation and Maintenance Visits, Third Quarter 1996

(ox Susan Hogo, ACHCSA
Sum Arigala, RWQCB-SFBR
Danielle Stefant, LFD

ESNARCOV 7 IUMIO1876.DOC-96\: 1
20805-122.003
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Rev. 0, 12/12/96




ARCO Service Station 771

899 Rincan Avenue, Livermore, California

Table 1
Groundwater Monitoring Data
Third Quarter 1996

Date: 11-26-96
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fi-MSL feet  ft-MSL feet MWN biviil ug/L pg/L pg/L He/l -4 me, mg/L. mg/L. mg/L.

MW-1 08-13-96 45173 26.83 424.90 ND NNW 0.03  08-13.96 19000 730 580 450 2500 --

MW-2 08-13-96 449.49 24.44 42505 ND NNW 003 08-13.96 19000 540 110 420 1200 -

MW-3 08-13-96  450.28 25.687 42461 KD NINW (03 08-13-95 <50 <0.5 0.5 «(.5 <0.5

MW-4 08-13-96  451.09 26200 42485 ND NNW 0.03 081396 Not sampled: not scheduled for chemical analysis

MWw-5 0B-13-96  451.40 2648 42492 ND NNW 003 08-13-96 1700 150 16 24 35 -

MW-6 0B-13-96  451.37 28.55 422.82 ND NNW 0.03  DB-13-96 3800 o1 8.2 69 25

MWw.7 08-13-96  450.33 2552 424.8] ND NNW 0.03  08-13-96  Not sampled: nct scheduled for chemical analysis

MW-8 08-13-96 44943 3020 41523 ND NNW 003 08-13.96 <50 <05 <0.5 <0.5 <0.5

MW-9 08-13-96  449.2t 2417 42504 ND NNw 0.03  08-13-96  Notsampled: not scheduled for chemical analysis

MW-10 08-13-96  449.22 2370 43552 ND NNW .03  08-13-96  Not sampled: not scheduled for chemical analysis

MW-11 08-13-95  448.02 29.19  418.83 ND NNW 003 08-13-948 <50 <0.5 <05 <0.5 <0.5 -

RW.-1 08-13-96  451.67 2474 42693 ND NNW 0.03  08-13-96 Not sampled: not scheduled for chemical analysis

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

MWN: pround-water flow direction and gradient apply to the entire monitoring wel! netwark

fu/ft: foot per foot

TPHG: total petroleurn hydrocarbons as gasoline, California DHS LUFT Method
Hg/L: micrograms per liter

EPA: United Statest Environmental Protection Agency
MTBE: methyl-tert-butyl ether
TPHD: total petroleum hydrocarbons as diesel, California DHS LUFT Methad

TOG: total oil and grease

SM: standard method

mg/L: milligrams per liter
TRPH: total recoverable petraleum hydrocarbons

ND: none detected

NNW: north-northwest
*: method reporting lime was vaised due to: (1} high analyte concentration regquiring sample dilution, or {2) matrix interference
- - net analyzed or not applicable
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ARCO Service Siation 771

899 Rincon Avenue, Livermore, California

Table 2

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

Date: 11-26-96
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ft--MSL feet  ft-MSL feet MWN fe/ft pg/L pe/l ug/L pg/L a/L pg/L pe/L e mg/L mg/L mg/L mg/l.
MW-1 (3-26-94 451.73 2822 42351 ND NR NR  03-26-94 29004 1000 200 610 3304 -
MW-1 DA-13-94 451.73 20.86  421.87 ND MR NE  06-13-94 25000 600 160 500 2500 - -
MWw-1 09-22-94 45173 31.61 420.12 ND NNE 0.056 09-22-94 51000 1400 280 570 2800 .- -
MW-1 E1-25-94 451,73 29.76 42197 ND N 006 11-25.94 170000 990 1000 1700 9400 - -
MW-1 03-20-95 451.73 24.50 427.23 ND NwW 0.03  03-20-95 90000 1800 1100 1000 5600 - -
MW-[ 06-02-95 451.73 25.60 426.13 ND NINW 0014 0A-03-95 81000 2000 1403 990 4600 - -
MW.| 08-23-95 451.73 2904 422.69 ND NNW .03 08-13-95 44000 2400 191K} 670 3800 <304} - -
MW-1  12-04-95 451.73 ny 420,42 ND NNW 0.03 12-04-95 22004} B70 L1 350 2200 -
MW-1 42-20-9% 45173 223 42947 ND NW 0.016 02-20-9 21000 1500 [200 550 3500 <300
MW-] 05-15-96 451.73 2342 428,31 ND Nw 0.024 05-15-86 36000 3000 2500 960 5700 <250 -
MWw-1 08-13-96 451.73 26.83 42490 ND NNwW 0.03  08-13-96 19000 730 580 450 2500 <200 - -
MW.2 03-26-94 449.49 2530 42419 ND NR NR  03-26-94 22000 10D 1400 190 3700 -
MW-2 06-13-94 449.49 27.28 422,21 ND NR NR  DA-13-94 T1000 4100 4600 1700 9960 -
MW-2 09-22-94 449.49 29.54 419.95 ND MNMNE 0.056 (9-22-94 42000 1200 620 At 2000 -- - -
MW.-2 11-25-94 449 .49 27.85 421.64 ND N 006 11-25-94 6000 3900 4100 1400 7400 -- -
MW-2 03-20-65 449.46 20.27 420,12 ND N 0.03  03-20-95 54000 2600 1600 1200 THOO - -
MW-2 06-02-95 449.49 2232 42717 NI NNW 0.014  06-03-95 37000 2200 200 980 4300 - -
MwW-2 08-23-95 449.49 1569 42380 ND NNW 0.03  08-23-95 65000 1100 0 840 3000 <500 -
Mw-2 12-04-95 449 49 2852 42097 MND NNW 0.03  12-04-95 19000 G680 150 410 1600 -
MW-2 02-20-96 449,49 1900  430.49 ND NW 0.016  02-20-96 22000 1200 40 590 2300 <300 - -
MW-2 05-15-96 449.49 2003 42946 ND NW 0024 05-15-96 25000 1200 240 610 2100 <300 -
MW-2 08-13-964 449.49 2444 42505 ND NNW Q03 08-13-9% 19000 640 110 420 1200 <300~ -

esj/hA0771M)77 1 mdh.x1s\Table 2:imi
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ARCO Service Station 771

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

1994 - Present*

B%% Rincon Avenue, Livermore, California Date: 11-26-96
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ft-MSL feet  ft-MSL feet MWN fuft pe/l ug/L ug pg/l. pel. ug/L pgil pg/l mg/L mg/L mg/l. mg/L
Mw-3 03-26-94 450.28 2697 42331 ND NR NR  03-26-94 54 <0.5 <0.5 <05 <0.5 - - -- B - -
MW-3 06-13-94 450.28 2871 421.57 ND NR NR  06-13-93 <50 <0.5 <0.5 <0.5 <0.5 - - - - -
Mw-3 09-22.94 450,28 3234 41704 ND NNE 0056 (%9-21.04 <50 <0.5 <0.5 <05 <0.5 - - -- - - -- -
MW-3 11-25-94 450128 3076 419.52 ND N 006 11-15.04 54 0.5 <0.5 <0.5 <0.5 - - -- .-
MW-3 03-20-95 450,28 22,19 428.09 ND NW 0.03  03-20-95 94 <0.5 <0.5 <0.5 <05 -- - -
MW-3 06-02-95 450.28 2328 42700 ND NNW 0.014  06-02-95 T2 <0.5 <0.5 <05 <0.5 -
MW-3 08-23-95 450.28 2055 42373 ND NNW 0.03  08-23-95 98 <0.5 <0.5 <6 0.5 <3 -- - .-
MWw-3 12-04-95 450.28 29.52 42076 ND NNW 0.03  12-04-95 <50 <0.5 <0.5 <0.5 <0.5 - -
MW-3 02-20-96 450.28 19.83 43045 ND NwW 0.016  02-20-96 130 <0.5 <0.5 <0.5 <0.5 <3 -- - -
MW-3 05-15-96 450.28 21.03 42925 ND NW 0.024  05-15-96 120 <0.5 <05 <0.5 <0.5 <0.5 - - - -
MW-3 0B-13-96 450.28 2567 42401 ND NNW 0.03  08-13-96 <50 <0.5 «(}.5 <05 0.5 <3 -- -
MW-4 03-26-94 451.09 26.94 42415 ND NR NR  (13-26-54 27000 1800 830 1300 2900 - -
Mw-4 06-13-94 451.09 2888 4222 ND NR NR  06-13-94 17000 1300 620 G670 1600 - - - - - -
MW-4 09-22-94 451.09 3098 420.11 ND NNE 0.056 09-22-94 10000 700 61 420 570 .- - - - - - -
MW-4 11-25-94 451.09 2908 42200 ND N 0.06 11-25-94 13000 1400 250 490 1200 .- .- -- -
MW-4 03-20-95 451.09 2268 42841 ND NW 0.03  03-20-95 12000 1000 100 450 700 - -
MW-4 06-02-95 451.09 2441 42668 ND NNW 0.4 06-02-95 2000 850 56 380 430 - - .-
MW-4 08-23-95 451.09 772 41337 ND NNW 003  08-23.95 5300 400 25 240 170 <100 - - - - -
MW-4 12-04-95 451.09 2985 42124 NI MNNW 003  12-04-95 6700 100 <10 20 38 - - - .- - -
MW-4 02-20-96 451.09 2116 42993 NIt NW 0016  02-20-96 7000 360 22 180 160 <70 -- - - -
MW-4 05-15-96 451.09 2218 42891 ND NW 0.024  05-15-96  Not sampled: not scheduled for chemical analysis
MW-4 08-13-94 451.09 2620 42489 ND NNW 0.03  08-13-96  Notsampled: not scheduled for chemical analysis
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ARCO Service Station 771

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1994 - Present*
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899 Rincon Avenue, Livermore, California Date:
c -
'g &n ] g E © o ™ w -1
5 2, § S g E w g g E" 2 % = =) § = E = =) ‘% '8 o -
i i3 &8s % g5 % if 3f % 8 28 3§ 2% LB - -
2 iz 23 E 25 2f 3: gz £k Ex 2< Zx F: B E wg= Y pe Ea
= = & e i 8 &8 £& &8& = £ B3 2& &€& 2§ &5 =45 3 EZ EZ Ex Ex
feet  f-MSL M [ pg/L peil. e/l pefl pg/L mg/L mg/L. mg/l, mg/L
MW-5 03-26-94 03-26-94 2300 6200 - -
MW-5 06-13-94 06-13-94 1700 3900 - -
MW-5 09-22-04 451.40 Not surveyed: vehicle was parked on well 09-22-94  Not sampled: vehicle was parked on well
MW-5 11-25-94 11-25-94 1100 4400 --
MW-5 03-20-95 3-20-95 180 2900
MW-5 06-02-95 06-02-95 160 1900 - -
MW-5 08-23.95 08-23-95 74 890 <300
MW-5 12-04-95 [2-04-95 13 B0 - -
MW-5 (2-20-96 02-20-%96 12 130 <50
MW-5 03-15-96 05-15-96 17 B4 <40
MW-5 08-13.95 08-13-96 16 35 47 -
MW-6 03-26-94 03-26-94 9% 340
MW-6 06-13-94 06-13-94 12 31
MW-6 09-22.94 09-22-94 <0.5 0.7 -
MW-6 11-25-64 11-25-94 <25 17 -
MW-5 03-20-95 03-20-95 87 140
MW-6 06-(42-95 06-02-95 1.9 26
MW-6 08-23.95 08-23-95 2.5 13 <20
MW-6 12-04-95 12-04-95 5.8 13 --
MW-6 02-20-96 02-20-96 16 12 <30
MW-6 05-15-96 05-15-96 6.4 25 <15
MW.6 08-13-96 08-13-95 8.2 25 <20*



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

Table 2

ARCO Service Station 771
859 Rincen Avenue, Livermore, California Date: 11-26-%6
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ft-bAS1. feet  ft-MSL feet MWN fr/ft ueg/L g/l pg/L ug/L pg/L ug/L .0 pg/l mg/L mg/L. mg/l. mg/L
MW-7 03-26-94 450.33 2603 42430 ND NR NR  03-26-94 22000 2700 280 500 2600 - - .- - --
Mw-7 06-13-94 450.33 2794 42239 ND NR NR  06-13-94 21000 1500 180 360 19040 - = -
Mw-7 09-22-94 450.33 3046 419.87 ND NNE 0.056  09-22-94 22000 1800 240 430 1900 - -
MW-7 11-25-94 450.33 2830 42203 ND N 006  11-25-94 29040 2600 380 640 3300 - - - -
MW-7 03-20-95 450.33 2207 42826 ND NW 0.03  03-20-95 31000 2300 400 620 2900 - - --
MW-7 06-02.95 450.33 2342 42691 ND NNW 0.014  06-03-95 40000 1400 280 610 2400 - -
MW-7 08-23-95 450.33 2713 42320 WD NNW 003 08-23-95 25000 1400 200 600 1600 350 - .- -
MW-7 [2-04-95 450.33 2945 430388 ND NNW 0.03  12-04-95 23000 L1o00 74 490 720 -- - -
MW-7 02-20-96 450.33 .25 430.08 ND NwW 016 02-20-96 39000 1200 140 640 1800 <400 - -
MW-7 05-15-96 450.33 2138 42895 ND NW 0024 05-15-96  Notsampled: not scheduled for chemical analysis
MW-7 08-13-94 450,33 2552 42481 ND NNW 303  08-13-96  Not sampled: not scheduled for chemical analysis
MW-8 03-26-94 449.43 3140 418,03 ND NR NE  03-26-94 <50 <0.5 <0.5 <05 <05 - - - - - - -
MW-8 06-13-94 449.43 3510 414,33 ND NR NR  06-13-94 <50 <0.5 <0.5 <0.5 <0.5 - - - -
MW-8 09-22-94 449 43 3877 41066 ND NNE 0.056  09-22-94 <50 <0.5 0.5 (.5 <05 -- - - -
MW-8 11-25-94 449.43 3nde 41297 ND N 006  11-25-94 <50 <).5 0.5 <f).5 <05 - -- -
MW-8 03-20-95 449 .43 2475 42468 ND NW 0.03  03-20-95 <50 <05 <05 <(.5 <G5 - - .- -
MW-8 06-02-95 449 .43 3495 42448 ND NNW 0.014  06-02-95  Not sampled: not scheduled for chemical analysis
MW-8 08-23-95 449 .43 3094 41849 NI NNW (03 08-23-95 <50 <0.5 <0.5 <0.5 «i}.5 <3 - - - -
MW-§ 12-04-95 449.43 31159 41744 NI NNW 0.03  12-04-95  Notsampled: nat scheduled for chemical analysis
MW-8 02-20-96 449.43 2113 42830 ND NW 0016  02-20-96 <50 <05 <0.5 0.5 <0.5 <3 - - - -
MWw-3 05-15-96 449.43 2196 427.47 NI NW 0.024  05-15-%6  Notsampled: not scheduled for chemical analysis
MW-8 08-13-96 449.43 30,20 419.23 ND NNW 0.03 08-13-96 <50 <0.5 <0.5 <05 <3 - - - -
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ARCO Service Station 771

899 Rincon Avenue, Livermore, California

Table 2

Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

1994 - Present*

Date

£ o 5 E s z
3 : g E. 5% z z §_ f 2 “
£ 4% S5 % is St If s 33 : 5 8 FE 28 8 f &5 £ 4 =
a =] = g £ B2 £ 5 EQ 35 E-Qu u[: éw E® £2 ;w 2= QE: o ] * ¥
T £3 gE kO E: FEF g% 2E 23 E5 52 35 E:z i: E: £ &5 2z 85 &t
z B i & 6@ #£E S IS5 Fa F3 &4 &EF @@ RrE FE B3 B2 EZ BH @
f-MS5L feet  ft-MSL feer MWN fi/ft ug/L Mg/l pe/L B/ o/l pe/; pe/L mg/L mg/L, mg/l.

Mw-9 03-26-94 44921 2568 42353 ND NR NE  03-26-94 <50 <0.5 <05 <0.5 <0.5

MWw-5 06-13-94 44921 2769 421.52 ND» NR NR  06-13-94 <50 <05 0.5 <0.5 <0.5

MwW-9 09-22-94 449.21 N3 41785 ND NNE 0056 09-22.94 <50 <0.5 <0.5 0.5 <0.5

MWw-9 11-25.94 44921 2984 41937 NI N 006 11-25-94 <50 <0.5 <0.5 <05 <0.5

MW.9 03-20-95 449.21] 19.11 43010 ND N 003 03-20-95 <0 0.3 <0.5 <05 <05

MW-9 06-02-95 44921 21.23 42798 ND NNW 0.014  06-02-95 Mot sampled: not scheduled for chemical analysis

MW-9 08-23-95 449.2] 2433 42488 ND NNW 0.03 08-23-95 <50 <0.5 <0.3 <5 <05

MW-9 12-04-95 449.21 27.90 42131 MND NNW 0.03 120495 Notsampled: not scheduled for chemical analysis

MW.-9 }2-20-96 446.21 17.86 43135 ME Nw 0016 02-20-96 <50 <0.5 <05 <0.5 <0.5

MW-9 05-15-96 449.21 186 43052 ND Nw 0024  05-15-96  Not sampled: not scheduled Tor chemical analysis

MW-9 08-13-96 449.21 2417 42504 N> NNW 0.03  08-13-96  Not sampled: not scheduled for chemical apalysis

MW-10  03-26-94 449.22 2620 42302 ND NR NR  03-26-94 <50 <03 <0.5 <0.5 <0.5

MW-10  06-13-94 449.22 18.23 42099 NI NR NR  06-13-94 <50 <(1.5 <0.5 <05 <05

MW-10  09-22-94 449.22 3179 41743 ND NNE 0.056  09-23.04 <50 <05 <0.5 <0.5 <0.5

MW-10  11-25-94 44922 3030 41892 ND N 0.06  11-25-94 <50 <5 <0.5 <0.5 <0.5

MW 10 03-20-95 449.22 2096 42826 ND NwW 0.03  03-20-95  Netsampled' not scheduled for chemical analysis

MW-10  06-02-95 449.22 2215 427.07 ND NNW 0.014  06-02-95  Not sampled: not scheduled for chemical analysis

MWw-10  0§-23-93 440.22 2447 42475 ND NNW 0.03  08-23-95 <50 <15 0.5 <0.5 <0.5 -

MW-10 12-04.95 449.22 2697 42225 ND NNW 003  12-04-95 Notsampled: not scheduled for chemical analysis

MW-10  (12-20-96 449,22 18.40  430.82 ND NwW 0016 02-20-96 <50 <0.5 <05 <0.5 <0.5

MW-10  05-15-96 44022 Not surveyed: vehicle was parked on well 05-15-96  Not sampled: not scheduled for chemical analysis

MW-10  08-13-96 44522 2390 425.52 ND NNW 0.03  08B-13-56  Nof sampled: not scheduled for chemical analysis

esimN07TIN7T Imdb xls\Table 2:imi
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ARCO Service Station 771

899 Rincon Avenue, Livermare, California

Tabhle 2
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

1994 - Present*

DNzte: 11-26-06

g , T
E H $ s % sé H i : E
= ¥ Z . -3 8 - £ = § 8 o E s g =) < go £ = g ks w Y o -
& & g8 e §Z @#Ei 25 f§ A2 o2 E8 g% 28 R 48 w3 L= a 3 5 oz
5 g2 o § & 33 8% 23 % &z EE 8e E2<¢ Z<« Fa« B2 B Ek g2 22 « B«
2 - 24 g Su fE &2 £& 32 €3 &% &5 && £& =k =& &3 EEZ BEZ B3 &
fi- MSL feet  H-MSL feet MWN Uit we/L ug/L ug/L e/l pa/L ug/L ug/L pe/L mg/L mg/L mg/L mg/L
MW-11  03-26-94 448.02 3020 417.82 ND NR NR  03-26-94 <50 <05 <5 <0.5 <0.5 - - - - - -
MW.-11 0f-13-94 448.02 3339 414.63 ND NR NR  06-13-94 <50 <05 <0.5 <0.5 <0.5 - - - - -
MW-I11 09-22.54 448.02 3475 413.27 ND NNE 0.056 09-22-04 <50 <15 <0.5 <5 <0.5 - - - - -- -
MW-11 11-25-94 448.02 33.84 41448 ND N 006 11-25-94 <50 <0).5 0.5 <0.5 <0.5 -
MW-11 03-20-95 448.02 2502 42300 ND Nw 003  03-20-95 <50 <0.5 <D.3 <0.5 <05 - B
MW-11 06-02-95 448.02 2382 42420 ND NNW 0.014 06-02-95 Not sampled: not scheduled for chemical analysis
MW-11 08-23-05 448.02 3015 41787 NI NINW 003  08-23-95 <50 <05 <0.3 <0.5 0.5 <3 - -
MW-11 12-04-95 448.02 3163 416.30 ND NINW 003 12-04-95  Not sampled: not scheduled for chemical analysis
MW.11 02-20-96 448.02 2094  427.08 NIy NW 00l6  02-20-96 <50 <05 <5 <0.5 <05 <3 - - -
MW-11  05-15-96 448.02 23.03 42499 ND NW 0.024 05-15-96 Mot sampled: not scheduled for chemical analysis
MW.11 08-13-96 448.02 019 418.83 ND NWNW 0.03  08-13-96 <50 <0.5 <0.5 <0.5 <(}.5 <3 - - -
RW-1 053-26-94 451.67 2178 42389 ND NR NR  03-26-%4 g100 780 100 360 340 - - - -
RW-1 06-13-94 451.87 2948 42219 ND NR NE  06-13-94 45900 510 32 150 170 - - - - - -
RW-1 09-22-94 451.67 3052 42115 ND NNE 0.056 09-22-94 4900 390 30 190 210 - .- -
RW-1 11-25-94 451.67 30.89  420.78 ND N 006 11-25-94 4900 550 68 200 230 -- - - -
Rw-1 03-20-95 451.67 2376 42791 ND Nw 003 03-20-95 15000 1000 140 310 950 - - - -
RW-1 06-02-95 451.67 2512 42655 ND NNW 0014 056-02-95 12000 1300 280 420 1800 - - -
RW-1 08-23-95 451.67 28.80 42287 ND NNW 0.03  08-23.95 8200 520 190 240 610 <50 - - -- -
RW-1 12-04-95 451.67 3115 42052 ND NNW 0.03  12-04-95 2600 140 " 59 83 210 - - - - - -
RW-1 02-20-%6 451.67 2145 430.22 ND NW 0016 02-20-96 6300 410 160 180 650 <40 - - - -
RW-1 05-15-96 451.67 2297 42870 ND NW 0.024  05-15-96  Not sampled: not scheduled for chemical analysis
RW-1 0B-13-95 451.67 74 42693 ND NNW 03 08-13-96  Not sampled: not scheduled for chemical analysis
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Table 2
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1994 - Present*

ARCO Service Station 771

899 Rincon Avenue, Livermore, California Date: 11-26-96
= -
i = 5 I -}
g - £ £y b 5 S 2 2 2 g 2
g i: Fs 2 fo £4 EE 4. Es £ .8 .8 fg 23z 8 g 3 = w o 3
& 38 5% 2 fg PBE $5 33 g2 oF S g: ES 7E .8 L% . 0§ 8§ o _3
3 iz &£ T 2E Er i3 €3 &= £E E< 3: F: 3c Ex E< EE 9P g® oZ EZ

S — - - o - 2z =3
B e E @ A SuE Tk &EE T8 =i Fo & £ ¥&HF && =& =& &3 EE EZ By Egmy
fe-MSL feet  f-MSL feet MWN fuft pe/L pg/L pg/L pe/l pgil pe/L pg/L pe/L mg, mg/l mg/L me/L

ft-MSL: elevation in feet, relative to mean sea level
MWN: ground-water flow direction and gradient apply to the entire monitoring well network
fe/ft: foot per foot
TPHUG: totat petroleumn hydrocarbons as gasoline, California IYHS LUFT Method
ue/L. micrograms per liter
EPA: United States Environmental Protection Agency
MTRE: Methyl-tert-butyl ether
TOG: towl oil and grease
SM: standard method
mg/L: milligrams per liter
TRFH: 1otal recoverable petroleumn hydrocarbons
NR: not reported; data not availahle
ND: none detected
NNE: north-northeast
N: north
WNW: northwest
NNW: north-northwest
*: method reporting limit was raised due to: (1) high analyte concentration requiring sample dilution, or (23 matrix interference
- - not analyzed ar not applicahle
*: For previous historical groundwater elevation 2nd analytical data please refer to Fourth Quarter 1995 Groundwarer Monitorin g Program Results und Remediation System Performance Evaluation Report,

ARCO Service Station 771, Livermore, Califurnia , (EMCON, March 1, 1996).
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Table 3
Approximate Cumulative Floating Product Recovered

ARCO Service Station 771

899 Rincon Avenue, Livermore, California Date: 11-26-96

Floating

well Product

Designations Date Recovered

gallons

MW-1, MW-2, and MW-5 1991 2.77

MW-1, MW-2, and MW-5 1992 0.29

MW-i, MW-2, and MW-5 1993 0.00

MW-1, MW-2, and MW-3 1994 0.00

MW-1, MW-2, and MW-5 1995 0.00

MW-1, MW-2, and MW-5 1996 0.00

1991 to 1996 Tatal: 1.06

esj/h\077 1\077 Lmdb.x1s\Table 3:ami
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Table 4
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 771 ) Vapor Treatment Unit; King Buck / 200 cfm
Location: §99 Rincon Avenue Maodel MMC-6A/E
Livermore, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 12-20-94
1921 Ringwood Avenue Operation and Performance Data From: 12-20-94
San Jose, California To: 10-01-96

System was shut down on 10-10-95.

Date Begin: 12-20-94 1-01-95 02-01-95 07-01-95 08-01-95

Date End: 01-01-95 02-011-95 07-01-95 08-01-95 09-01-95

Mode of Oxidation: Catalyuc Catalytic Catalytic Catalytic Caralytic

Days of Operation: 11 11 0 8 14

Days of Downtime: i 0 150 23 17
rage V niration:;

Well Field Influent: ppmv (2) as gasoline 100 <15 NA 54 33

mg/m3 (3) as gasoline 300 <60 NA 218 i20

ppmv as benzene <0.1 <0.1 NA 1.2 04

mg/m3 as benzene <0.3 <0.5 NA 36 1.2

Systern Influent: ppmv as gasoline <15 NA NA 48 24

mg/m3 as gasoline <60 NA NA 200 87

ppmv as benzene <{).1 NA NA 1.2 0.3

mg/m3 as benzene 0.5 NA NA 338 0.8

System Effluent; ppmv as gasoline <15 NA NA <15 <15

mg/m3 as gasoline <60 NA NA <60 <60

ppmy as benzene <0.1 NA MNA <0.1 <0.1

mg/m3 as benzene <D.5 NA NA <0.5 <0.5

Average Well Field Flow Rate (4}, scfm (5): 27.3 13.¢ 0.0 83.3 104.3

Average System Influcnt Flow Rate (4}, scfmm: 201.7 180,7 0.0 163.4 170.9

Average Destruction Efficiency (6), percent (7): NA (1Y NA NA 70.0(14) 31.0(14)

ve) ission R: n T

Gasoline: 1.0 0.97 0.00 0.88 0.92

Benzene: 0.0! 0.01 0.00 0.01 0.01

Operating Hours This Period; 27550 26923 0.00 195.40 34212

Operating Hours To Date: 2755 5447 5447 740.1 1082.3

Pounds/ Hour Removal Rate, as pasoline {10): 0.03 0.00 0.00 0.07 .05

Pounds Removed This Period, as gasoline (11): 34 0.8 00 133 16.0

Pounds Removed To Date, as gasoline: 54 92 9.2 225 385

Gallons Removed This Period, as gasoline (12): 14 Di Q.0 2.1 26

Gallons Removed To Date, as gasoline: 1.4 1.5 1.5 16 6.2

esp/h:MO77 NO771tdb. x1s\Table 4:imi
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Tahle 4
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 771 Vapor Treatment Unit: King Buck /200 cfm
Location: 899 Rincon Avenue Modal MMC-6A/E
Livermore, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 12-20-94
1921 Ringwood Avenue Operation and Performance Data From: 12-20-94
San lose, California . To: 10-01-96

System was shut down on 10-10-95,

Date Begin: 09-01-95 10-G1-95 01-01-96 04-01-96 07-01-96
Date End: 10-01-95 01-¢1-96 04-01-96 07-01-96 16-01-96
Mode of Oxidation: Catalytic Catalytic Catalytic Catalytic Catalytic
Days of Operation: 27 0 0 0 0
Days of Downtime: 3 92 % 91 92
Average Vapor Concentrations (1)

Well Field Influent: ppmv (2) as gasoline 20 NA NA NA NA
mg/m3 (3) as gasoline B9 NA MNA NA NA
ppmv as benzene <0.1 NA NA NA NA
mg/m3 as benzene <0.5 NA NA NA NA

System Influent; ppmv as gasoline 18 NA NA Na NA
mg/m3 as gasoline 79 NA NA NA NA
ppmv as benzene . <0.1 NA NA NA NA
mg/m3 as benzene <0.5 NA NA NA NA

System Effluent: ppmv as gasoline <15 NA NA NA NA
mg/m3 as gasoline <60 NA NA NA NA
ppmy as benzene <0.1 NA NA NA NA
mg/m3 as benzene <0.5 NA NA NA NA

Average Well Field Flow Rate (4}, scfm (5): 84.0 0.0 0.0 0.0 0.0
Average System Influent Flow Rate (4), scfma: 34.0 0.0 0.0 0.0 0.0
Average Destruction Efficiency (6), percent (7): 24.1(14) NA NA NA NA
Axerage Emission Rates (8), pounds per day (%)

Gasoline: 0.45 0.00 0.00 0.00 .00

Benzene: (.00 0.00 0.00 0.00 .00
Operating Hours This Period: 054,88 0.00 040 02.00 Q.00
Operating Hours To Dare: 1737.1 1737.1 1737.5 1737.5 1737.5
Pounds/ Hour Removal Rate, as gasoline (10): 0.03 0.00 0.00 0.00 0.060
Pounds Removed This Period, as gasoline {11): 183 0.0 a0 .0 290
Pounds Removed To Date, as gasoline: 56.9 56.9 56.9 56.9 56.9
Gallons Removed This Period, as gasoline (12): 30 00 0.0 040 0.0
Gallons Removed To Date, as gasoline: 92 92 9.2 92 92

€5i/h:\0771N077 lidb.xIs\Table 4;imi
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Table 4
Soil-Vapor Extraction System
Operation and Performance Data

Facility Number: 771 Vapor Treatment Unit: King Buck /200 ¢fm
Location: 899 Rincon Avenue Model MMC-6A/E
Livermore, California catalytic oxidizer
Consultant: EMCON Start-Up Date: 12-20-94
1921 Ringwood Avenue Operation and Performance Data From: 12-20-94
San Jose, California To: 10-01-96

System was shut down on 10-10-95.

CURRENT REPORTING PERIOD: 07-01-96 o 10-01-96
DAYS / HOURS IN PERIOD: 92 2208.0
DAYS /HOURS OF OPERATION: a 0.0
DAYS /HOURS OF DOWN TIME: a2 2208.0
PERCENT OPERATIONAL.: 0.0 %
PERIOD POUNDS REMOVED: 0.0
PERIOD GALLONS REMOVED: 0.0
AVERAGE SYSTEM INFLUENT FLOW RATE (scfm): 0.0
1. Average concentrations are based on discrete sample results reported during the month; refer to Appendix C for discrete sample results.
2. ppmv: parts per million by volume
3. mg/m3: milligrams per cubic meter
4. Average flow rates (time weighted average) are based on instantaneous flow rates recorded during the month; refer to Appendix C for instantancous flow data.
5. scfm: flow in standard cubic feet per minute at one atmosphere and 70 degrees Fahrenheit
6. Average destruction efficiencies are calculated using monthly average concentrations; refer to Appendix C for instantaneous destruction effictency data.
7. destruction efficiency, percent = ([system influent concentration (as gasoline in mg/m3} - system effluent concentration (as gasoline in mg/m3)}]

! system influent concentration (as gasoline in mg/m3)) x 100 percent

oo

Average emission rates are calculated using monthly average concentrations and flow rates; refer to Appendix C for instantaneous ernission tate data.
9. emission rates (pounds per day) = system effluent concentration (as gasoline or benzene in mg/m3) x system influent flow rate (sefm) x 0.02832 m3/t3
% 1440 minutes/day x | pound/454,000 mg
10. pounds/ hour removal rate {as gasoline) = well field influent concentration (as gasoline in mg/m3) x well field influent flow rate (scfm)
x D.02832 m3/13 x 60 minutes/hour x 1 pound/454,000 mg
L1. pounds removed this period (as gasoline) = pounds/ hour removal eate x howrs of operation
12. gallons removed this period (as gasoline) = pounds remaved this period (as gasoline) x 0.1613 gallons/pound of gasoline
13. NA: not analyzed. not available, or not applicable
14. Although the destruction efficiency appeared to be less than 90 percent, laboratory analytical results callected dunng this period indicate the
effluent TVHG and benzene concentrations in nff-gas discharged 10 the atmosphere were below laboratory detection timits, indicating compliance
with BAAQMD discharge requirements.
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ARCO Service Station 771

Table 5

Soil-Vapor Extraction Weil Data

899 Rincon Avenue, Livermore, California Date: 11-26-96
Well Identification
VW-1 MW-1 Mw-2 MW-4
Valve Vacuum Valve Vacuum Valve Vacuum Valve Vacuum
Date Position TVHG Response Position TVHG Response Position TVHG Response Position TVHG Response
ppmy in-H20 ppmy in-H20 ppmv in-H20 Ppmy in-H20

12-20-94 open 177 LAB 325 passive NA NA passive NA NA open 53 LAB 25.0
01-17-95 System shut down
07-12-95 System was restaried
07-12-95 open NA NA open NA NA open NA NA open NA NA
08-01-95 open NA NA apen NA NA open NA NA apen NA NA
08-29-05 apen Na NA open NA NA open NA NA open NA NA
9-18-95 open 44.8 PID 53.7 open 10.7 FID 56.9 open 12.0 PID 528 open 13.3 PID 547
09-18-95 open (b} 66.8 PID 56.0 open (h) 113 PID 58.2 open (b) 259 PID 551 open (b} 21 8 PID 56.9
10-10-95 open NA NA open NA NA open NA NA open NA NA
10-10-95 System shut down
12-19-95 closed (b) NA NA closed (b} NA NA closed (b) NA NA closed (b) NA MNA
02-08-96 closed (b) MNA NA clased (by MNA NA closed (b) NA NA closed () NA NA
02-14-96 closed (b) NA NA clased (b) NA NA closed (b) NA NA closed (h) NA NA
03-22-96 closed (b) NA NA clased (b) NA NA closed (b) NA NA closed (b} NA NA
04-09-96 closed {b) NA NA closed (b) NA NA closed (h) NA NA cloged {h) NA NA
03-17-96 closed NA NA closed NA NA clesed NA NA closed NA NA
16-07-96 closed (b) NA NA closed {b) NA NA closed (b} NA NA closed (by) NA NA
06-25-96 closed {b) NA NA closed (b) NA NA closed (b) NA NA closed {b) NA NA
07-10-96 closed {b) NA NA closed (b) NA NA closed (b) MA NA closed (b) NA NA
08-05-96 closed NA NA closed NA NA closed NA NA closed NA NA

TVHG: concentration of total volatile hydrocarbons as gasoline

ppmy. parts per million by volume

in-H20: inches of water

open; open to the system

apen (b): open to the systern and bubbling air at 1 sefm per well

passive: open ta the atmosphere

closed: closed to the systern and atmosphere

closed {b): closed to the system and atmosphere, but bubbling air at T scfm per well

NA. not analyzed or not measured

FID: TVHG concentration was measured with a partable flame jonization detector

LAB: TVHG concentration was analyzed in the laboratory
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ARCO Service Station 771
899 Rincon Avenue. Livermore, California

Table 5
Soil-Vapor Extraction Well Data

Drte: 11-26-96

Well Identification

MW-5 Mw-7 Bubbler-Only Well
Valve Vacoum Valve Vacuum
Dawe Position TVHG Response Posttion TVHG Response RW-]
ppmy in-H20 ppmyv in-H20O
12-20-54 passive NA NA passive NA NA
01-17-95 Systern shut down
07-12-93 Systern was restared
07-12-95 open MNA Na open NA NA
08-01-95 open NA NA open NA, NA
08-29-95 open NA NA open NA NA
09-18-95 open 11.2PID 559 open 19.0 PID 5319
09-18-95 open (h) 117 PID 58.0 open (h) 20,0 PID 562
10-10-95 open NA NA open NA NA
10-10-95 System shut down
12-19-96 closed (b) NA NA closed (b) NA NA
02-08-96 closed {b) NA NA closed (b) NA NA bubbling
02-14-96 closed (b) NA NA closed (b) NA NA bubbling
03-22-96 closed (b) NA MA closed (b) NA NA bubbling
04-09-96 closed (b) NA Na closed (b) NA NA bubbling
05-17-96 closed NA NA closed NA NA
06-07-96 closed (b) NA NA closed (b) NA NA bubbling
06-25-94 closed (b) NA NA closed (b) NA NA bubbling
07-10-96 closed (1) NA NA closed (k) NA NA bubbling
08-05-96 closed NA NA clased NA NA

TVHG: conceniration of total volatile hydrocarbons as gasaline
ppmv: parts per million by volume
in-H20: inches of water

open: open to the system

open (b): open to the system and bubbling air at | sefm per well
passive: open to the atmosphere
closed: clased to the system and atmosphere
closed (b) closed to the system and atmaosphere, but bubbling air at 1 scfrm per well
NA: not analyzed or not measured
FID: TVHG concentration was measured with a portable flame ionization detector
LAB: TVHG cencentration was analyzed in the laboratory
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Table &

Air-Bubbling System
Operation and Performance Data

Facility Number: 771
Location: 839 Rincon Avenue

Air-Bubbling Unit:

3-horsepower Conde hlower

Livermore, California

Consultant: EMCON

1921 Ringwood Avenue

Start-Up Date: 07-12-96

Operation and Performance Data From: 07-12-96

San Jose. California To: 10-01-96
Air-Bubbling system was shut down on 8-5-96, for groundwater monitoring event,
Date; Before start-up  (7-12-95 08-29-95 (9-18-95 09-18-95 10-10-95
Air-Bubbling Well Status: See Table 6 for the starus of the 7 air-bubbling wells.
Air-Bubbling Pressure (psig} (1): 0.0 10.0 8.0 8.0 0.0 0.0
Air-Bubbling Flow Rate (scfm) (2): - - {4) -- .- -- -- --
Dissoived Oxygen (ppm) (3):
Air-Bubbling Wells: VW-1 1.0 -- - - -- -- 7.8
MW-1 1.0 -- - - -- -- 8.4
MW-2 0.9 -- .- -- -- 79
Mw-4 0.9 -- .- -- -- 5.3
MW-5 1.1 -- -~ -- -- 8.9
MW-7 1.0 -- -- -- -- 7.9
RW-1 0.8 -- - - -- -- 6.4
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Table 6
Air-Bubbling System
Operation and Performance Data

Facility Number: 771 Air-Bubbling Unit:
Location: 899 Rincon Avenue _ 3-horsepower Conde blower
Livermore, California
Consultant: EMCON Stare-Up Date: 07-12-96
1921 Ringwood Avenue Operation and Performance Data From: 07-12-96
San Jose, California To: 10-01-96

Air-Bubbling system was shut down on 8-5-96, for groundwater monitoring event.

Date: 12-19-95  01-19-96 02-08-96 02-14.06 02-26-96 03-22-96
(&)

Air-Bubbling Well Status: Sce Tabie 6 for the status of the 7 air-bubbling wells.

Air-Bubbling Pressure (psig): -- -- 11.0 10.0 9.0 --

Air-Bubbling Flow Rate (scfm) (3): -- -- -- .- - .-

Dissolved Oxygen (ppm) (4):

Air-Bubbling Wells: VW-] 0.2 08 -- 8.9 -- 92
MW-1 04 0.9 -- 8.8 -- 9.0
Mw-2 0.4 0.9 -- 93 -- 8.8
MWwW-4 0.4 0.9 -- 29 -- 8.6
MW-5 0.9 1.8 -- 9.1 -- 34
MW-7 03 1.0 -- 9.0 -- 8.2
RW-| -- -- -- -- -- --
esihNO77T N7 7 Ltdb_x1s\Table 6:imi Page 2
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Tabie 6
Air-Bubbling System
Operation and Performance Data

Facility Number: 771 Air-Bubbling Unit:
Location: 899 Rincon Avenue _ 3-horsepower Conde blower
Livermore, California
Consultant: EMCON Start-Up Date: 07-12-96
1921 Ringwood Avenue Operation and Performance Data From: 07-12-96
San Jose, California To: 10-01-96

Air-Bubbling system was shut down on 8-5-96, for groundwater monitoring ¢vent.

Date: 04-09-96 05-15-96 05-17-96 06-07-96 07-10-96 08-05-96
Air-Bubbling Well Status: See Table 6 for the status of the 7 air-bubbling wells.

Air-Bubbling Pressure (psig): - - - - 80 8.0 8.0 8.0
Air-Bubbling Flow Rate (scfm) (3): - -- 109 10.9 1.9 10.9

Dissolved Oxygen {(ppm} (4}

Air-Bubbling Wells: VW-{ 8.7 1.5 -- - - 25 1.0
MW-| 87 1.0 -- -- 2.2 2.0
MW-2 8.9 1.5 -- -- 2.1 1.5
MW-4 9.0 <1.0 -- “- 2.0 L5
MW-5 92 <1.0 -- -- 49 1.5
MW.-7 9.0 1.0 -- -- 52 1.0
RW-1 -- <1.0 -- -- 4.8 1.0
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Table 6
Air-Bubbling System
Operation and Performance Data

Facility Number: 771 Air-Bubbling Unit:
Location: 899 Rincon Avcnue 3-horsepower Conde blower
Livermore, California
Consultant: EMCON Start-Up Date: 07-12-96
1921 Ringwood Avenue Operation and Performance Data From: (7-12-96
San Jose, California To: 10-01-96

Air-Bubbling system was shut down on 8-5-96, for groundwater monitoring event.

CURRENT REPORTING PERIOD: 07-01-96 w 10-01-96

DAYS / HOURS IN PERIOD: 92 2208

El o o

psip: pounds per square inch gauge

scfm: standard cubic feet per minute at 14.7 psi and 70° F

ppm: parts per million

- - : not analyzed, not applicable, or not availahle

On February 8, 1996 a timer was installed on the air-bubbling system.
Since February 8, 1996. the air bubbling system has been pulsed hourly.
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q H == NS %MW-Q R — (Ft.—MSL)
§ M - MW—7 9 (425.04)
o Rw—1(42595)- . (424.81) A,'l - E’PHG conceniraﬁon/in roundwater
I — 19,000 ug/L); sampled 8/13/96
Mw_1/% f ][ 1{ IF :]. // G _"7_3"6“\
(424.90) Y // Ly = Benzene concentration in groundwater
19,000 (424.92) )k)k) L7 o] (ug/L); sampled 8/13/96
730 N ®NW=4 e Lzu
APP76XIMATE PROPERTYJEI_Z;:E”) q.iw-z > ND Not detected at or above the method
/ (425.05) < reporting limit for TPHG (50 ug/L)
1700 NS a 19.000 Approximate direction of ond benzene (0.5 ug/L)
150 . 640 z groundwater flow showing
Q gradient (Calculated using Not sampled: not scheduled for
Q) wells MW—4, MW-8, and NS bemical analoes edule
> MW—11) chemical analysis
E * Groundwater eievation not used
in contouring
NS
é)uw—w
(425.52)
ARCO PRODUCTS COMPANY FIGURE NO.
SERVICE STATION 771, 899 RINCON AVENUE
SCALE: 0 40 80 FEET QUARTERLY GROUNDWATER MONITORING 2
@ EMCON [ L ! LIVERMORE, CALIFORNIA N
Approximate GROUNDWATER DATA no.
(4pp ) THIRD QUARTER 1996 805-122.003




Figure 3

ARCO Service Station 771
Soil-Vapor Extraction and Treatment System

Historical Well Field Influent TVHG and Benzene Concentrations
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Figure 4

ARCO Service Station 771
Soil-Vapor Extraction and Treatment System

Historical Hydrocarhon Removal Rates
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APPENDIX A

FIELD DATA SHEETS, THIRD QUARTER 1996
GROUNDWATER MONITORING EVENT




| FIELD REPORT ;
DEPTH T0 WATERIFLOATING ‘PRODUCT sunvsv )
7] ‘
PROJECT #: 21775-213.002 STATION ADDRESS : 899 Rincon Avenue, Livermore DATE : / -/ S - /6
ARCO STATION # : 771 FIELD TECHNICIAN : ﬂf 27> pay: /¢ Sy
—_— v /
wetl | wen e | FIRST SECOND | DEPTHTO | FLOATING | WELL
viwi WELL Box bid | Gasket | Lock | Ofwall| DEPTHTO | DEPTH TO FLOATING | PRODUCT TOTAL
Order D Seal | Secure | Present | Number Cap WATER WATER PRODUCT | THICKNESS DEPTH COMMENTS
i {leet) {feet) (feet) {feet) {feet)
1L MW-B | [ | dy |ave Liw | 50 40 | 2o, g0 NN S S
2 | MW-g |20 |y ? SN H e | L2972 it w59 e
. PR~ ] . . —
3 [Mw-1010 |2 | 4 W v 12720 [ 2390 | aa AN =AY
4IMW11 K oo s Joyrsl o | 3507 |9/ A R E R |
5 | Mw-3 [aic | %o N | A5 .67 25671 aom NA | FT 5 N A/%f
6 | MW-6 |onv | o9 |Ves [yosliw A2 5523551 vA NA | 4% .2 / DY T
4 - i . T - 1
7 | Mws [ok 14 |0 N ?‘Z'rf,, /3 AN VAL 70,0 lbo. reading- 2 / Joi -
~ T y - ~ "L 'f.:?{L
8 | RW-1 oKk i | 00 [ oL, 2Y TS AL P noA | MR 0. reading: 2V F 5 2k
9 { Mw-4 < \’fU’FJ pd ol po | 26 ZY A AL A VA 7// / D.O. reading- / A s
10 [ MW-2 | .ﬂ{;o Ad poig 1ot A L/‘f A /A A 3?,7 D.0. reading- | N s
1 MW-1 [ oil |69 | W fveve b Yo .23 T NA A %65 |po. reading- |
|12 ] MW7 | (D |0 N2> "9:;' Ao S A5 2| il Ay | @af 31 1p.0. reading. { g R
13 ] VW-1 [ g4¢ 13@ NI o) (o 1 22 o | 12 e AN A f) 40 |p.o. reading- N Al S
SURVEY POINTS ARE TOP OF WELL CASINGS

y ' { ,\u - - il (_)
Pl L b (e all pHOGE 5 B LT

Page 1 of 1



e
@

EMCON

ABBOCIATES

PROJECT NO: 7/ /7 5=.72/% o<
PURGED BY: AT foco

SAMPLED BY: %

TYPE: Ground Water

WA R SAMPLE FIELD LATA SHEET
SAMPLE ID: w-/( 5C')

cLUENTNAME: _ARced =/
LOCATION: £ jve-nicrc a2

Rev. 3,2/94 )

Surface Water ______ Treatment Effluent _____ Other____
CASING DIAMETER (inches): 2 ___ 3 4 _2C 4.5 6 Other
CASING ELEVATION (feet/MSL) : ANE VOLUME INCASING  (gal,): Y
DEPTH TO WATER (feet AL ¥3 CALCULATED PURGE (gal): __ | $. G5
DEPTH OF WELL (feety: ___ 3¢, S~ ACTUAL PURGE VOL. (gal) : [5.0
DATE PURGED: _ /) -/3-S¢. Start (2400Hr) __L22 ¥  gpg (2400 Hr) —ZLC/O
DATE SAMPLED: ¢ Start 2400 Hr) . 1ASC = Eng (2400 Hr) i
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
{2400 Hr) {gal.) (units) (umhos/iem@ 25° C) (visyal) (visual)
VAR C. ST Z.// Y2 5L O -y C 4o
/23 730 (5.G7 PO Z2.0 / |
[ 2440 /5.0 (r, (% 57 77.3 g N
D. O. (ppmy; /it ODOR: __ #20cp e S Pz At
(COBALTO0-500} (NTUG- 200
Field QC samples collected at this weil: Parametars field fittered at this weil: or 0 - 1000)
7 s
—— 3 Bladder Pump ~—=— Bailer (Toflon®) —=— 2" Bladder Pump -<K Bailer (Toflon®)
—d-/ Centritugal Pump ——— Bailes (PVC) ~—— DDL Sampler —— Bailer (Stanlass Stesl)
= Submersible Pump —— Bailer (Stainless Steel) w—— Dippar —— Submaersible Pump
— Well Wizargm —  Deodicated —  Weil Wizargm — Dadicated
Other: QOther;
WELL INTEGRITY : @oa LOCK #: _fco ko,
REMARKS a// s Xl ot/ 2z

Meter Calibration: Date: 5°-. J~Z< Time: Meter Serial #: <0 < Temperature °F:
(EC 1000 __ __ ) (D Y(pH 7 / } (pH 10 / Y (pH 4 / )
Location of previous calibration: S . 5T

WA rs
L5‘:‘ignature: %ﬂw e ::,/g;/

of7J

Page {

Reviewed By: 7f

fem v — L

e e




r'i Rev. 3,2/94 )
@ WA 3R SAMPLE FIELD LATA SHEET
EMcON PROVECT NO: 2/ 27 2 <=3/ f’—(’:'“; SAMPLEID; _Jliv-2 7/ 37)
MMECCIMTES  PURGED BY: A, Lo e CLIENTNAME: _ #7770 o2 >~/

SAMPLED BY: /// LOCATION: _,é/i’f'///'/n’r LA

TYPE:  Ground Water _,L Surface Water —— Treatment Effluent —_— Other__
CASING DIAMETER (inches): 2___ 3___ a_ X 4as5__ 6——  Other

CASING ELEVATION (feet/MSL) : A4 VOLUME IN CASING (gal) : fC &
DEPTH TO WATER (feet) : LLL YL CALCULATED PURGE (Galy: 25 75
DEPTH OF WELL (feet) : {27 ACTUAL PURGE VOL. (gal): __ .o
| . S /3-S¢ C -
DATE PURGED: Stant (2400H) L 54> End (2400 Hy AT Z S
DATE SAMPLED: Va Start (2400 Hn) __ /352  gn4 (Q400Hr) ____——
TIME VOLUME pH E.C. TEMPERATURE COLOR TURBIDITY
{2400 Hr) {gal.) {units) {nmhos/em @ 25° G) (°F) (visval) (visual)
1551 ¥LE D0 lor sy L7285 _Llow £2% Jit
(335 )50 Pkl LD £o. / C beosr 5 4k
{595 Al 2% L1552 72%9.9 /s /"
D.0. (ppm): A& ODOR; SEre1y oz i
. (COBALTQ-500)  (NTUO- 200
Field QC samples collected at this well: Parameters field filtered at this wall: or 0 - 1000)
P AL
BURGING _EQUIPMENT SAMPLING EQUIPMENT
~—— 2" Bladder Pump ——— Bailer (Taflon®) =-— 2" Bladder Pump -—’—-(J Bailer (Teflon®)
_._/f Centritugal Pump —— Bailer (PVC) ——— DDL Sampier «——— Bailer (Stainless Stes|
=——— Submersible Pump ——— Bailer (Stainless Steal) —  Dippet —— Submersible Pump
— Well Wizargm = Dedicated —_— Well Wizaram =  Dedicatad
Other: Other;
//’ )
WELL INTEGRITY : oo LOCK #: A0 e -
REMARKS : 4w2 Q”*’,"/f/ " A oty
Meter Calibration: Data: ;3//_%”6 Time: Meter Seriai #: 9':"1 ~ Temperaturg °F:
{ EC 1000 / ) (DI J(pH7 / MpH10___ 4 J(pH 4 ! )
Location of previous calibration: L §T
e 2 . ’?4"‘_
Lsignature' LT L A, z’i Reviewed By: 4/ Page Z of j J

b TTI




Rev. 3,2/94 )

rii
@&  WATER SAMPLE FIELD DATA SHEET
pROVECT No: (217 0 S ~215 9% pien MW -3

EMCON

ssociates  pypaengy. v oSS CLIENTNAME: QKo D7/
SAMPLED BY: M, Ko< LOCATION: 2 Povnngme, (/4
TYPE: Ground Water ‘/ Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2___  3___ 47‘-%1 45__ 6__ Other
CASING ELEVATION (feetMSL): __A{D) VOLUME INCASING (gal): _€86
DEFTH TO WATER (feet) : _aDf0 <O CALCULATED PURGE (gal): Zb.SF
DEPTH OF WELL (feet): ___3 7. G ACTUAL PURGE VOL. (gal): /7.0

p A ' G
DATE PURGED: 2 13 T _ stan 400 Hny {292 Eng (2400 Hr) _/ﬂ/__
DATE SAMPLED: _ 212 -F% Start (2400 Hr) 1392 e (2400 Hr) -

TIME VOLUME pH E.C. TEMPERATURE CCLOR TURBIDITY
(2ﬁ3 Hr {gat.) {units) {umhos/em & 25° C) — "R {vigual) {visuai)
[T g o 200 2 %> <. 7 LZ/ Ae
(7 /10 7.02 BT 732 L
P 2T DRy o /9.0 rAllayS
(256 2TV = _R2.59
[ 2800 fhehpveo 7.05 R0l 78, Ay
D. O. (ppm): _4__’\(/~ QCDOR: ,\r O N N7 A
‘ (COBALT0-500)  (NTU G- 200
Field QT samples coflected at this weil: Parameters fieid filtered at this well: or 0 - 1000)
TaAN AA
BURGING EQUIPMENT SAMPLING EQUIPMENT
——— 2" Blacder Pump ——  Bailer (Tefion®) —— 2" Bladder Pump £ Baier (Tefon®)
—_— Ceantritugal Pump —  Bailer (PVC) — DDL Sampler — Bailar (Stainiess Sleel) ‘
- Submersible Pump —— Baiter (Stainless Steel) —— Dipper ——  Submerstble Pump
Wali Wizarg™ —me  Dedicated Well Wizarg™ — Dedicalad
Cther: Ciher:
WELL INTEGRITY . __(* 22 Locks: JLTE
REMARKS :

AL )/ ks pav 7/" A AN NES

N ~r2 yEe ,e
Mater Calibration: Data:? / Z ?é Tima: z/ /5 Mater Senal #: 270 Temperature *F: __
{ EC 1000 / Yy (DI Y{pH 7 / ) {pH 10 / Y{pH 4 f )
. : AT <R
L.ocation of previous calibration: S e

. ,7-__J’“i N ,) ) . -
kSi(_;nau;lrea': ;Y}‘éﬂ“’/\w’ %7","”_—! Reviewed By: %‘ Page 2} of 7




(.

&

WA’ _R SAMPLE FIELD L..TA SHEET

Rev, 3, 2/94

EMCON FROVECT NO: 2/ 7o~ o n e SAMPLEID: 27/~ S™( coo0t)
WIS PURGEDBY: __ A (e CLIENTNAME: _Z£(0 & 77/
SAMPLED BY: \‘% ] LOCATION: JL/- LA o i
TYPE:  Ground Water _L Surface Water Treatment Effluent Qlher
CASING DIAMETER (inches): 2___ 3 4 X  45__ 6__  Other
CASING ELEVATION (feetMSL) : AL VOLUME INCASING (gal): 7€
DEPTH TO WATER (feet): _ .4/ 57 CALCULATED PURGE (gal): _ .2(..¢/ §
DEPTH OF WELL (feet) % ACTUAL PURGE VOL. (gal): Ll S
DATE PURGED; __ = /%-%¢ Start (2400 Hr) —///S"  Epg (2400Hn) _//S T
DATE SAMPLED: v Start (2400 H) L2 S End (2400 Hp) ___——
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY |.
{2400 Hr) {gal.) {units) (wmhosiem@ 25° C) {°F {visual) (visuay ’
(s A C %57 [E6 7 27 ¢ Chrio  _Clhw-
1255 /%o T 2% /1355 7%.2 [ /
et _QEST 2,20 10 755G Js N/
D. O. (ppm): —g_/\L ODOR: 2200 L AL A
(CCBALTO-500)  (NTUG-200
Field QC samples collectsed at this well; Parameters fisld fitered at this well: of 0 - 1000)
A ALK
BURGING EQUIPMENT SAMPLING EQUIPMENT
— 2 Bladdar Pump =—— Bailer (Toflon®) =—— 2" Blaader Pump Baijter (Tefion®)
_/_t/ Centrifugal Pump ~—=— Bailer (PVC) — DDLU Sampler —— Bailer (Stainless Steel
——  Submersible Pump — Bailer (Stainiess Steel) e Dipper —— Submersible Pump
— Well Wizargm o= Dadicated — Well Wizargm —  Dedicated
Cther: i Other:
/ / ety g ,
WELL INTEGRITY ; VAL : LOCK #: LX7o— Loy
REMARKS & // <(,‘? /;Z_QA’J‘ 74(»4{‘4-
i pati S jes , o0 §y S5
Meter Calibration: Date: >~/2-5¢- Time: __ [/ 4/ Meter Serial #: r Temperature °F:

o
{ EC 10005__‘1/ /z?c:") (DI

Location of previous calibration:

tewed By:

2 . - & 1\ N . P o
(BT IO ) 2 ) (pH10 9 ey cona 555 |

T

R

e T __/-‘//./
. Signature: 2222 S -

-// /'

Page 4 ‘ or_z J




4 - Rev. 3, 2/94 )
“@" WATER SAMPLE FIELD DATA SHEET
prosECT No. O 77 S - 2% 002 sampLElD: _ VI~

EMCON

sssocistes  pupaepay. ). ﬁ’ﬂS"ff CLIENTNAME. (202 D7/
sampLensy: /Y, [24c< LOCATION: (i n@ o s 273
TYPE: Ground Water _ Surface Water Treatment Effluent . Other )
CASING DIAMETER (inches): 2 ___ 3 4%{9 45 6___ Other
CASING ELEVATION (feet/MSL) : /\/ A r VOLUME INCASING (gal): __ 2+ 57
DEPTH TO WATER (feet): 8-S 2 CALCULATED PURGE (gal): 2% 277
DEPTH OF WELL (feet): _ 7 3 2 ACTUAL PURGE VOL. (gal): e &2
pATE PURGED: ¥ 7 3 - 7L, Start (2400 Hr) /_12__ End (2400 Hr) _/_;29_
DATE SAMPLED: _4 /3 - 7L Stant (2400 H) £ 22 2 End (2a00Hy "
TIME VOLUME - pH E.C. TEMPERATURE  COLOR TURBIDITY .

(2409 Hr) {gal.} {units (umhos/em@ 25° C) °F) {visual) {visuai)
(550 0% L 7% B
12 /5.5 G372 1575 7.7 S e
[390  BF® Nz L 2O Gz

1347 DT ~—~— > 35 /3

/ 1955 fecharee &G/ 736 N7 o ‘,;,Z./ c A

A

r , / s
D.O. (ppm): _INA ODOR: NPVt A N4
(COBALTO-500)  (NTUO-200
Field QC samples collected at this weil: Parameters field fittered at this weil: or 0 - 1000}
I/\} £\ FAY, A
PURGING EQUIPMENT SAMPLING EQUIPMENT
. . . .
— 2* Bladder Pump —  Bailer (Teflon®) — 2" Bladdser Pump —— Bailar (Tefion®)
——  Centritugal Pump = Bailar (PVC) —— DODL Sampier —  Bailer {Stainiess Steal)
.Ié Submersibla Pump —— Bailer (Stainless Sleel) ——- Dipper Submersible Pump
— Wall Wizarg™ - Dedicated — Well Wizarg™ — Dedicatad
Other: ' Other:
-0
WELL INTEGRITY: _C 2D Locks: 3 IPZ

aEmarks : B OIS  NEv LB/ (A

Meter Calibration: Date:"? 3 }6 Time: gk /C: Mater Serial #: 659\ /O Temperature °F:
( EC 1000 / Y (D& Y(pH7 i Y(pH10 ____ ¢ J{pH4 /

Location of previous calibration: I fas 7 8

Pde o H
Signature: J///Lfaﬂ /f) - Reviewed By: —< Page S of 7
.

)
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.’}"
PROJECT No: 217

WATER SAMPLE FIELD DATA SHEET

7S . AU 00

Rev. 3,2/94 )

sampLe ip: (Y - 7

EMCON

ASBOCIATES

PURGED BY: M.

RO5S CLENTNAME: ARe» 77

sameeepay: . /L.

Lass

LOCATION: (g otnng ol LA

(Ecmoo\ﬁtm n2e2 yiol  —

TYPE: Ground Water Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2. < J— 4__ 45__ 6—_  Other
- ad
CASING ELEVATION (feet/MSL) : MR VOLUME INCASING (gal): _/r 5
e - '
DEPTH TO WATER (feet) : 3 C; St CALCULATED PURGE (gal): & et
DEPTH OF WELL (feet) : ¢/ & ACTUAL PURGE VOL. (gal): f=-C
- = s f_./
DATE PURGED: 3 (%7 Start (2400 Hr) L_/ il End (2400 Hr) ___/ s
DATE SAMPLED: 3 ~ 13 -9/, Start (2400 Hr) _L/ 4 End (2400 Hr)
TIME VOLUME - pH E.C. TEMPERATURE COLOR TURBIDITY L
(sz:Hr) (gal.) (units) (un?hosicm@ 25° ) . QF) visual) [visual)
W27 20 ¥E 5 /7.0 N do A N
- : 7 7
)[¥3 ¥-0 760 _RC 77.¢ Ve ith Lrary
[[49. &0 9.083 /%S 22.5 g _Aaney
D.0.(ppmy: — NA ODOR: _ANZn/ L NA ALA
‘ . (COBALTO-500) {NTUO-200
Field QC sampies coilected at this well: Parameters fisld filtered at this well; of 0 - 1000)
NA A
am——  2° Bladder Pump L/ Bailer (Teflon®) ——— 2" Bladdar Pump — Bailar (Teflon®)
— Contrifugal Pump —— Baijler (FVC) — DDL Sampler — Bailer (Stainless Sleal)
Submersitle Pump ——  Bailer (Slainless Steel) - Dipper —  Submersitle Pump
— Well Wizargm —  Dedicated Well Wizaran —— Dedicatad
Cther: Other:
¢ <
WELL INTEGAITY : _ (3202 Locks: 2777
AREMARKS :
. » 0 /-’ '//’ N
Meter Calibration: Date‘? ~{3-% Time: Lﬁi. Mater Serial #: 0 ") Temperature °F: Ld

)(pH?l’?QJ/?dﬁ’) pH10 [07 /4 ¢y (pHa2ZC 1 —

Location of previous calibration:

L Signature:

A e ﬂm,,

5?-;4 Page é of 7

Heviewed By:

o
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WATER SAMPLE FIELD DATA SHEET
PROJECT NO: & ! 1S -213 . 902

EMCON

ABROGCIATES

puraenBy: "M, Ross

SAMPLED BY: /1, QJSS

Ground Water ‘/

Rev. 3,2/94 )

sampLeiD: MW -/( |
cuent nave: QRO 17

Location: L fevonre . 1A

DEPTH OF WELL (feet): 4B 5

TYPE: Surface Water Treatment Effluent Other
CASING DIAMETER (inches): 2k  3__  4__  45__  6__ Other
CASING ELEVATION (feet/MSL) : PR VOLUME INCASING (gal): [ S5X
DEPTH TO WATER (feet) : X7 CALCULATED PURGE (gal.):- ‘Z 57

&, O

ACTUAL PURGE VOL. {gal):

DATE PURGED: £~ (3-P6

Start (2400 Hr) Z Q /0 End (2400 Hn) L 2 =< /

WELL INTEGRITY :

DATE SAMPLED: _2~13 - %6 Start (2400 Hr) End (2400 Hr) ——
TIME VOLUME - pH E.C. TEMPERATURE COLOR TURBIDITY |,
{2400 Hr) {gal.) units {wmhos/cm @ 25° C) ? {visual) visual)
1Y 29  Joi “g3s 76 pon y
!9[7 3.5 (.79 _'720 7% 6 G2 s M
2 20 675 /Y] 24 gl poney
D. 0. (ppm): AR ODOR: _,Ni/!& AN LA
. o {COBALT 0 - 500} {NTU O - 200
Field QC samples c{oflemad at this well; # Parameters fisld filtered at this well: or 0 - 1000}
N A PPN
PURGING EQUIPMENT
— 2" Bladdar Pump —L/ Bailer {(Taflon®) — 2" Bladder Pump —L'- Bailar (Taflon®)
— Centrifugal Pump — Bailer (PVC) — ODL Samipler — Bailer (Stainless Steal}
— Submersible Pump —— Bailer (Slainiess Sleal) — Dipper w~——  Submersible Pump
— Weil Wizargw ~—  Dedicated — Well Wizarg™ — Dedicated
Othar: Other:
ﬂaﬂ,ﬁ’ . tocks: 2977

REMARKS :

Mater Calibration: Date: 3 ‘f‘i, ?[p

{ EC 1000 / ) (DI Y(pH T

Co. . . Fd [ =7
Location of previous calibration: ﬂ i)~

| Signature: ?j’é’j"t %—y‘-’z—/

Time: _UJ_,{ Meter Serial #: ? 9/ O

f . )(pH10

Reviewed By: %

Temperature °F;

y(pH4 /)

Page 7 of 7J
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APPENDIX B

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




Columbia
Analytical
Services Inc.

August 26, 1996 Service Request No.: S9601330

Mr. John Young

EMCON

1921 Ringwood Avenue

San Jose, CA 95131

RE: 771 LIVERMORE/20805-122.003/TO#19350.00
Dear Mr. Young:

Attached are the results of the samples submitted to our lab on August 13, 1996.
For you reference, our service request mumber for this work is $9601330.

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 thoroughly 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,

Steven L. Green
Project Chemist

SG/sh

2059 Juncrion Avenue  w San jose, California 95131 a  Telephone 408/437-240C = Fax 408/437-9356




AZLA
ASTM
BOD
BTEX
CAM
CARB
CAS Number
CFC
CFU
cob
DEC
DEQ
DHS
pDLCS
DMS
DOE
DOH
EPA
ELAP
GC
GC/IMS
Ic

ICB
ICP
ICV

J

LCS
LUFT

MBAS
MCL

MDL
MPN
MRL
Ms
MTBE
NA
NAN
NG
NCASI
ND
NIOSH
NTU
Ppb
ppm
PaL
aaQc
RCRA
RPD
Sim
SM
STLC
sW

TCLP
TDS
TPH
tr

TRPH
TSS
TTLC
VOA

COLUMBIA ANALYTICAL SERVICES, Inc.

i Acronyms
American Association for Laboratary Accreditation
American Society for Testing and Materials
Biochemical Oxygen Demand
Benzene, Tolusne, Ethylbenzene, Xylenes
California Assessment Metals
California Air Resources Board
Chemical Abstract Service registry Number
Chlorofiuorocarbon
Colony-Forming Unit
Chemical Oxygen Demand
Department of Environmental Conservation
Department of Environmental Guality
Department of Health Services
Duplicate Laboratory Control Sample
Buplicate Matrix Spike
Department of Ecology
Department of Health
U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography
Gas Chromatography/Mass Spectrometry
lon Chrematography
Initial Calibration Blank sample
Inductively Coupled Plasma aturnic emission spectrometry
Initial Calibration Verification sample
Estimated concentration. The value is less than the MRL, but greatsr than or squal to
the MDL. If the value is equal to the MRL, the result is actually <MRL before rounding.
taboratary Control Sample
Leaking Underground Fuel Tank
Madified
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.
Method Detection Limit
Most Probable Number
Method Reparting Limit
Matrix Spike
Methyl tert-Butyl Ether
Not Applicabie
Not Analyzed
Not Calculated
National Councit of the paper industry for Air and Stream Improvement
Not Detected at or above the methad 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 Manitoring
Standard Metheds for the Examination of Water and Wastewater, 18th Ed., 1992
Solubility Threshoeld Limit Concentration
Test Methods for Evaluating Salid Waste, Physical/Chemical Methods, SVW-846,
3rd Ed., 1986 and as amended by Updates |, II, lIA, and IIB.
Toxicity Characteristic Leaching Procedure
Total Dissolved Solids
Total Petroieurn 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 Petroleurmn Hydrocarbons
Total Suspended Solids
Total Threshold Limit Concentration
Volatile Organic Analyta(s) ACRONLST.DOC 7/14/35
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: S9601330
Project: 771 LIVERMORE/20805-122.003/TO#19350.00 Date Collected: 8/13/96
Sample Matrix: Water Date Received; 8/13/96

Date Extracted: NA

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Units; ug/L (ppb)

Sample Name: MW-§ (41) MW-11 (38) MW-3 (39)
Lab Code: S9601330-001 59601330-002 S9601330-003
Date Analyzed: 8/14/96 8/14/96 8/14/96

Analyte MRL

TPH as Gasoline 50 ND ND ND
Benzene 0.5 ND ND ND
Toluene 0.3 ND ND ND
Ethylbenzene .5 ND ND ND
Total Xylenes 0.5 ND ND ND
Methyl rert -Butyl Ether 3 ND ND ND

3B22060184
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Reguest: S9601330
Project: 771 LIVERMORE/20805-122.003/TO#19350.00 Date Collected: 8/13/96
Sample Matrix; Water Date Received: 8/13/96

Date Extracted: NA

BTEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Units: ug/L (ppb)

Sample Name: MW-6 (43) MW-5 (40) MW-1 (36)
Lab Code: S9601330-004 $9601330-005 89601330-006

Date Analvzed: 8/14/96 8/15/96 8/15/96
Analyte MRL
TPH as Gasoline 50 3,800 1,700 19,000
Benzene .5 | 150 730
Tolucne 0.5 8.2 16 580
Ethylbenzene 0.5 69 24 450)
Total Xylenes 0.5 25 35 2,500
Methyl fert -Butyl Ether 3 <20%* 47 <Q00*
¥ Raised MRL due to matrix interference.

AS221060154
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: ARCO Products Company Service Request: S9601330
Project: 771 LIVERMORE/20805-122 003/TO#19350.00 Date Cellected: 8/13/96
Sample Matrix: Water Date Received: 8/13/96

Date Extracted: NA

ETEX, MTBE and TPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Units: ug/L (ppb)

Sample Name: MW-2 (37) Method Blank Method Blank
Lab Code: 59601330-007 S960814-WBI S960815-WB1
Date Analyzed: 8/14/96 8/14/96 B/15/96

Analyte MRL
TPH as Gasoline 50 19.000 ND ND
Benzene 0.5 640 ND ND
Toluene 0.5 110 ND ND
Ethylbenzene 0.5 420 ND ND
Total Xylenes 0.5 1,200 ND ND
Methyl tert -Butyl Ether 3 <300% ND ND
* Raised MRL due to matrix interference.

A522/060194
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: 59601330
Project: 771 LIVERMORE/208035-122 003/TO#19350.00 Date Collected: 8/13/96
Sample Matrix: Water Date Received: 8/13/96

Date Extracted: NA
Date Analyzed: 8/14-15/96

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

PID Detector FID Detector
Percent Recovery Percent Recavery
Sample Name Lab Code 4-Bromofluorobenzene o, 0,0 Trifluorotoluene
MW-3 (41) 59601330-001 99 102
MW-11 (38) S9601330-002 100 102
MW-3 (39) 859601330-003 103 102
MW-6 (43) S9601330-004 85 109+
MW-35 (40) S9601330-005 98 106
MW-1 (36) 59601330-006 97 104
MW-2 (37) S9601330-007 101 101
MW-11(38) (MS) S9601330-002MS 97 109
MW-11(38) (DMS) S5601330-002DMS 97 111
Method Blank 5960814-WEBI 99 99
Method Blank S960815-WB1 102 91
CAS Acceptance Limits: 69-116 69-116
* The surrogate used for this sample was 4-Bromofluorobenzene.

SUR2/060194
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: ARCO Products Company Service Request: S9601330
Praject: 771 LIVERMORE/20805-122 .003/T0O#19350.00 Date Collected: 8/13/96
Sample Matrix: Waler Date Received: 8/13/96
Date Extracted: NA
Date Analyzed: 8/14/96

Matrix Spike/Duplicate Matrix Spike Summary
TPH as Gasoling
EPA Methods 5030/California DHS LUFT Method
Units: ug/LL (ppb)

Sample Name: MW-11(38)
Lab Code: S59601330-002
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 240 244} 96 96 67-121 <]

DMS15/060194
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: ARCO Products Company Service Request: S9601330
Project: 771 LIVERMORE/20805-122,003/T0O#19350.00 Date Analyzed: 8/14/96
Initial Calibration Verification (ICV) Summary
BTEX, MTBE and TFPH as Gasoline
EPA Methods 5030/8020/California DHS LUFT Method
Units: ppb
CAS
Percent
Recovery
True Percent Acceptance
Analyte Valne Result Recovery Limits
Benzene 25 23.9 96 85-115
Toluene 25 247 99 85-115
Ethylbenzene 25 238 95 85-115
Xylenes, Total 75 73.0 97 85-115
Gasoline 250 245 98 90-110
Methyl tert -Butyl Ether 50 47 94 85-115

ICV2SAL/0G0] 24
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ARCO Products Company &

Divisicn of AtlanticRichfisldCompany

Task Order No. ,“2 U (/(/

Chain of Custody

ARCQ Facility no. 7 7 !

City

{Facility}

Livermore

Project manager

{Consultant) J()/ﬂ Jd| Vc/ DA

ARCO engineer

Milce Wherjan

Telephone no.
(ARCD)

(Té!.i‘;t‘.’;;?,t,“@m 462 72k

Laboratory name -,

Consultant name E, ﬁ/f (- O N

Address
{Consultant

192 [incypoodtAve San

wm( YORIGG3 ()57
se, (A G575

Sample 1.D.

Matrix

Praservation

Water | Other

Acid

[}
]
]
h-]
o
c
a

|
2 &2 .S
= g 2% | &2
= 8 =6 | B
E £ 34| 20

= | =
5 HY Ig!l o
W mg E& |55

BN

Sami .
Metals 1 vOA CJvoa
CAM Metals E9A 6010/7000
e O st
Lead Qrg./DHS L1

EPA 418,1/SM503E
Lead EPA

EPA §24/8240
EPA 625/8270

EPA 601/8010

TPH
TCLP

Ta20r7an O

Contract number

CAS -

Method of shipment

S ampler
Will
e (rver

ok

3.9 /S5

HCL

(230

Special detection
Limit/reporting

L Ot
/70-(..1)/_///6

/
|
|
f

!
!

/
/
/
Z
2
7
2

X X

pod >

X > Hcl /300
X > HCL /3255
e > |\l /205
x >< \HoL| | |iF 5
>< > hHCv /352

X XXX XXX ELE*&;‘;@%;%

Special QA/QC
. ('
2

Srmicn ]

(LR OV &

Remarks

2 ~4Cm) HA
VCh <

{25 102 (03

Lab number

SP60 /330

Turnaround fime

Priority Rush

Candition of sample:

of

Temperature received: . 2 /

/m;_\jer

T

Date

5 I3 5L

Time | Received by

/5 5

! Aelinquished by

Date

2 /
ime Recewec? / / /7

1 Business Day O
Rush

2 Business Days O
Expedited

5 Business Days O
Standard

Relinquished by

Date

TR

Ttme/ S_jp

10 Business Days

Distribution: White copy — Laboratory; Canary copy — ARCO Environmental Engineering; Pink copy — Consultani
APPC-3292 (2-91)
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APPENDIX C |
SVE SYSTEM MONITORING DATA LOG SHEETS




ARCO 71
SVE SYSTEM
MONITORING DATA

Reporting Period:

07/01:96 00:0C Hours in Period:  744.00 Operation + Down Hours:  744.00
08/01/86 00:00 Days in Period: Cperalicn + Dewn Days® 3100
Field Manitcring Dala Laboralery Monitoring Data
Flow Rates FID ar PID Resuits Well Field Influent System Infliem System Effluant
H @
] 2] L
2o & k4 =
E R I g & &
= ] 2 5 -] 5 = c S
= o rig 3 a . " : o 2 2 2 5
o T ] = = & £ Gasaline Benzena Gasoline Benzene Gasoline Benzene £ B n ] £
P 2 @ ] ] i & w £ E g 2 8 @
3 w 2 = 2 c c 5 @ : I s @
o = = ] £ ] =] z S - u 2 a3 o Q 3 T
o ] = B = [ s g g 2 X I S = T a
£ c E |l §F E|=2]E E 5 %% % g 9 € g
g : 2|§ £ 8|3§! 3 i § 3|5 8 3 B & ¢
or z 7] 2 [7) [7) o 2 a © o i = x ] =) [}
sclm  scfm | ppm PPm__ ppm % ppriy _mgimd | pomy  mg/m3 | ppmy  mgém3 | ppmv  moimd | ppmv  mg/m3 | ppmv_ mg/m3 | %
07/01/96 DO:OD
0B/01/95 D000 a0 0Q 31.00|
Period Totals: 31.00
Period Avarages: 0.0 o0




ARCQ 771
SVE SYSTEM
MONITORING DATA

Reporiing Period:

09/01/96 00:0D Hours in Period:  720.04 Operalien + Down Hours:  720.00
10/01/36 00:00 Days in Periad:  30.00 Operalion + Dawn Days:  30.00
Field Monitoring Data Laboratory Monitoring Data
Flow Rales FID or PID Results Well Field influent Syslem Influent Syslem Effluent
E: £ g e
g o g oy = & & £
& g £ ‘ s | & g 5 5 § s
& F E = = & £ Gascline Benzene Gasoline Benzene Gasoling Benzene & 2 2 E %
L g g g g w ] u E £ 2 g g 2 @ @
o £ £ = & z 5 w w 3 ES Q 3 ES
> E OS2 £ 9| g |B g 2 2|z £ 5 2 % &
& [ E i g 3 2 ] g 5 £ ° v a <
g 5 |3 € €% |2 i 3 £ g g £ g2 £ H
[T} 3
4 = & |12 & & | & |5 s & & | & z z 8 & 8
scfm  sefm | ppm  ppm  ppm % ppmv_mg/m3| ppmy mg/m3 | ppmv  mg/m3 | ppmv__mg/m3| ppmv mgmd | ppmv  mgm3| % Ib/day  Ib/day
08/01/06 00:00 1461.20
10/01/96 00:00 0.0 04 720.00 148120 0.00 080 72000  30.00
Period Totals: r20.00 0.00 0oe 72000  30.00

Period Averages: 0.0 9.0




APPENDIX D

FIELD DATA SHEETS, OPERATION AND MAINTENANCE VISITS
THIRD QUARTER 1996




> ARCO 771, 899 Rincon Avrv-‘ Ivermore,CA, SVE System . EMCON Projecf'“‘.oeosd 22,003 . WA # 19285

"4
Remarks: Arrived o g ke cet |36 RS Spe. o5T 0201 Grrive] Per V- Vorogas
A1l Bobble splem P—unmn? voor Cerrwval JLo fale. RO vt — pPrex G yaidy -
Go lo ARO 1% Per Y- Gorvcscemmty”
Checde. (Wb (-G WL = 4. $2Z
TD= 7.4 Sofi Boatdewa,
Unscheduled site visit i Scheduled site visit &
SYSTEM PARAMETERS {King Buck Electric Catalytic Oxidizer MMC-6A/E SN 9231)
Arrival Time (24:00 hour) 113 (o SYSTEM
System Slatus (on aroff) Bobbler on Operating_Set Point (°F) OF +
Shutdown Time (24:00 hour} 11490 High Temperature Set Point (°F) ]
Restart Time (24:00 hour) oW 1258 Fire Box Temperature (°F) /
Reading Time (24:00 hour) 1137 Catalyst Temperature (°F) /
Well Field I-1 (2.5") oFF E-1 Effluent Stack Temperature {°F) {
Vacuum (in. of H:0) Total Flow from Chart Recordar {cfm) b{/
Velocity (it/min) Electric Meter (kwh) 27175
Temperature (°F) TOTAL HOURS Qi Gl 2
After Blower -2 (2.5") (after dilution) Of-F AIR MONITORING
Total Pressure (in. of H.0) FID {ppm) Amb i-1 -2 E-1
Totai Flow (in. of H:0) Date: WITHOUT CARBON FRLTER)
Temperature (°F) (WITH CARBON FILTER)
Dilution Air open/closed c_fﬁ PID (ppm) cAL BAs:
Alarn Trip 7 yesing NO Date: [ | ]
Total Vaﬁr Condensate on site ggalg o] Lab samples taken for ansiysig at:
: WELL FIELD
SVE WELL m::;:“ Screen DTwW ™D P:::;:n Vacuum| Bubbier { PID DO Remarks
D (feet) | Interval feet) | {feet) | (% open) | anotror | anotr {ppm} | (mgA)
VW-1 41 185-28.5 | Z3.3(] on 2-5
MW- 1 4 32417 [ 2550 { on 2. =
MW-2 4 3038 |22y | on 2.\
MW-4 4 2642|1494 on “ 0
MW-5 4| 81541 [Z5.2¢ on ¥
MW-7 4" 3040 £ on 5.2
AW-1 (Buboter Onty) 6" 25-40' | 244 W]~ NA NA on NA | & &
TempP= %5 oz Total Bubbier Data
Total Hours= |Total Pressure (psi)= 10 [Totat Flow (in H,Q)= [ Timer Setting- J L o [} 2 g
Special Instructions: A¥™V" a0
Use only ARCO chain-of-custody forms. Pleasa include all analytical method numbers as requested on the ok
chain-of-custody form. Request all TPHG,BTEX, and Benzene results in mg/m’. Report O: and CQ: in %, by volume.
Project # 20805-122.003  work Authorization # 19235
Operator: L- (24TH Date:_ /-/0 §6 ARCO 771 Soil Vapor Extraction System

T, e e e e —




"4 @'w  ARCOT71.899 Rincon Ava,Ll  iore,CA. SVE System . EMCON Project # 2 -122.003 . WA # 19285

Remarks: Areiuve & o4 S te ol 12529 HR<. Scb\g&ujeé 1o {vrn OL= PBobbier
For ©2¢oming Sc;rv‘)f)hn") € wend . BIOw«:.«—(Bobbl-&f‘} vn.f Fouoand
EE ‘opon Arrivent. ! Reit on Blower vt Foowd Srolcen. \Wive s
EFound Chearred = B6,-nt iMsSide RO wre elec Frie  ZBaw. Tur -
OFF Power Yo oun. k. Tree \imp Growivwd ouer Fence coinéd
coch “M—i Rlower \(\cusmaf. ' '

Clean  GUR APcod <le. MO _etecteic
B (o ‘DOUAé\ X s

Unscheduled site visit ] Scheduled site visitdp
SYSTEM PARAMETERS {King_Buck Electric Catalytic Oxidizer MMC-6A/E SN 9231)
Arrival Time (24:00 hour) [2 452 SYSTEM
System Status (on or off) SFF Operating_Set Point (°F) Alle
Shutdown Time (24:00 hour) NA High Temperature Set Point {°F)
Restart Time (24:00 hour) D EC N¥Y Fire Box Temperature (°F)
Reading Time (24:00 hour) 25 2 Catalyst Temperature (°F)
Well Fieid -1 (2.5") /AL E-1 Effluent Stack Temperature (°F)
Vacuum (in. of H:0) Total Flow from Chart Recorder (cfm)
Velocity (f/min) Electric Meter (kwh) J
Temperature (°F) TOTAL HOURS Sme
After Blower 1-2 (2.5") (after difution} AR MONITORING
Total Pressure (in. of H:0) FID {ppm) Amb -1 -2 E-1
Tota! Flow {in. of H:0) Date: OWTHOUT CARBON FILTER) A i
Temperature (°F) (WITH CARBON FILTeR) I \/ —
Dilution Air open/closed PID (ppm) I A
Alarm Trip ?  yesino [\ Date: | 4 l |
Total Vapor Condensate on site (gal) _ (&) Lab samples taken for analysis at:
WELL FIELD
SVEWELL | "% | Screen | DTW | 71D pacve |Vacuum| Bubbier | PID DO Remarks
ID (fee) | Interval | (feet) | (teet) | (% open) | tn.otho) onott_| {ppm) | {maA)
VW-1 4 | 185-285' [22.33 o 1@BovE
MW-1 4" 3241 |27 00 2.0 1GRounDd
MW-2 4" 3038 |2 Z5] DY)
MW-4 4" 26442 [2G. 06 77— 'S | Pecbdng g
MW-5 4" 31.5-41' [26. 5/ T S ‘ ¢
Mw-7 4" 304400 |<5-<12 {. O
RW-1 uborer Ony) 6" 25-40' [25-0 NA NA NA | /-0
- Total Bubbler Data
Total Hours= | Total Pressure (psi)= [Total Flow (in H.O)= | Timer Setting-

Special Instructions: @
Use only ARCO chain-of-custody forms. Please include all analytical method numbers as requested onthe v
chain-of-custody farm. Reguest all TPHG BTEX, and Benzene resulls in mg/my, Report Oz and CO: in % by volume.

Project # 20805-122.003 Work Authorization # 19285
Operator: Z‘ @"F"f/ Date: %- S 76 ARCO 771 Soil Vapor Extraction System




