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EAVIRONMENTAL SOLUTIONS l Emcm

September 17, 1998
Project 20805-122.005

Mr. Paul Supple

ARCO Products Company
P.O. Box 6549

Moraga, California 94570

Re: Quarterly Groundwater Monitoring Report and Remediation System Performance
Evaluation Report, First Quarter 1998, for ARCO Service Station No. 0771, Jocated at 899
Rincon Avenue, Livermore, California

Dear Mr. Supple:

Pinnacle Environmental Solutions, a division of EMCON (Pinnacle), is submitting the attached
report which presents the resuits of the first quarier 1998 groundwater monitoring program at
ARCO Products Company (ARCOQ) Service Station No. 0771, located at 899 Rincon Avenue,
Livermore, California. Operation and performance data for the site’s interim soil-vapor
extraction (SVE) and air-bubbling systems are also presented. The monitoring program complies
with the Alameda County Health Care Services Agency (ACHCSA) requirements regarding
underground tank investigations.

LIMITATIONS

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

rather as the product of the scope and limitations of work performed during the monitoring event.

Please call if you have questions.

Sincerely,
Pinnacle
!
Lo/
Glen VanderVeen y K.
Project Manager emor Prgject Supervisor

Attachment: Quarterly Groundwater Monitoring Report, First Quarter 1998

cc: Susan Hugo, ACHCSA
Danielle Stefani, LFD
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September 17, 1998

ARCO QUARTERLY GROUNDWATER MONITORING REPORT

Station No.: 771

Address: 899 Rincon Avenue, Livermore, California

Pinnacle Project No.:
ARCO Environmental Engineer/Phone No.:
Pinnacle Project Manager/Phone No.:
Primary Agency/Regulatory 1D No.:

20805-122.005

Paul Supple /(510) 299-8891

Glen VanderVeen /(825) 977-8020
ACHCSA /Susan Hugo

WORK PERFORMED THIS QUARTER (First - 1998):

1. Prepared and submitted quarterly groundwater monitoring report for fourth quarter 1997,
2. Performed quarterly groundwater menitoring and sampling for first quarter 1998.

3. Operated air-bubbling system.

WORK PROPOSED FOR NEXT QUARTER (Second - 1998):

1. Prepare and submit quarterly groundwater monitoring report for first quarter 1998.
2. Perform quarterly groundwater monitoring and sampling for second quarter 1998.
3. Continue operating air-bubbling system.

QUARTERLY MONITORING:

Current Phase of Project

Frequency of Sampling

Frequency of Monitoring

Is Floating Product (FP) Present On
site

Cumulative FP Recovered to Date
FP Recovered This Quarter

Bulk Soil Removed to Date

Bulk Soil Removed This Quarter
Water Wells or Surface Water
within 2000 ft., impacted by site
Current Remediation Techniques
Average Depth to Groundwater
 Groundwater Gradient (Average)

SACQIN:APINDSN5\08051220 5A5-98\cbell:1

Quarterly Groundwater Monitoring and Operation and
Maintenance of Remediation Systems

Soil Vapor Extraction (SVE) system was shut down on 10-10-95
due 1o low hydrocarbon concentrations in extracted vapor.

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

Annual {1st Quarter); MW-4, MW-7, MW-9, MW-10, RW-1
Semi-Annual (1st/3rd Quarter): MW-8, MW-11

Quarterly: MW-1, MW-2, MW-3, MW-5, MW-8

Monthly {(SVE)

Quarterly (groundwater), Monthly (SVE and air-bubblin
sysiems)

[ Yes X No

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

None (FP was last recovered in 1992.)

1,700 cubic yards of TPH-impacted soil

None

None

Air-Bubbling System

18.18 feet

0.01f/ft toward northwest

Pinnacte
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SVE QUARTERLY OPERATION AND PERFORMANCE:

Equipment Inventory: King Buck, 200 cfm, Model MMC-6A/E, Catalytic Oxidizer
SVE system was shut down on 10-10-95 due to high groundwater
Operating Mode: not operating
BAAQMD Permit #: 9051
TPH Conc. End of Period (lab): NA (Not Applicable)
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): Not Reported
Gas (Therms): NA
Operating Hours This Period: 0.0 hours
Percent Operational: 0.0%
Operating Hours to Date: 1737.5 hours ‘
Unit Maintenance: Routine maintenance of air-bubbling system.
Number of Auto Shut Downs: 0
Destruction Efficiency Permit
Requirement: 90%
Percent TPH Conversion: NA
Average Stack Temperature: NA
Average Source Flow: ‘ 0.0 scfm
Average Process Flow: 0.0 scfm
Average Source Vacuum: 0.0 inches of watsr
ATTACHMENTS:

*

- Table 1-  Groundwater Monitoring Data, First Quarter 1998

Table 2-  Historical Groundwater Elevation and Analyticai Data,
Petroleum Hydrocarbons and Their Constituents
Table 3-  Air Bubbling Data
Figure 1 -  Groundwater Analytical Summary Map
Figure 2-  Groundwater Elevation Contour Map
Appendix A - Sampling and Analysis Procedures
Appendix B - Certified Analytical Reports and Chain-of-Custody Documentation
Appendix G - Field Data Sheets
Appendix D - SVE System Monitoring Data Log Sheets

SACNAPIOWR0S108051220.5AS-98\cbell: 1 Pennacle




Table 1
Groundwater Monitoring Data
First Quarter 1998

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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f-MSL feet  f-MSL fer  MWN fisfe wgl wgl wgl  pgl pgl pgl. ppl pgl  mgd
MW-1 02-18:98 45173 2046 43127 ND  NW 001 02-1898 23000 1500 610 550 3000 <1200 " . -
MW-2 02.18-98 44949 1687 43262 ND  NW 001 021898 18060 710 120 480 1100 130 . .- .
MW-3 02-17-98 45028 1781 43246 ND  NW 001 021798 S0 <05 <035 <05 <03 3 - ; .
MW-4 02-1898 45109 1930 43179 ND  NW DOl 02-1898 5300 220 19 160 130 120 . . ;
MW-5  02-18-98 45140 1999 43141 ND  NW 001 021898 5200 530 0 120 640 320 . .. ;
MW-6 02-17-98 45137 009 43128 ND NW 001 02-17.98 1800 74 5 24 2 19 - . -
MW-7 02-18-98 45033 1810 43223 ND NW 001 021858 19000 1100 120 60 1700 240 . . --
MW-8 02-1898 44043 1818 43125 ND NW 001 021898 <50 06 06 <05 11 a .- -- .-
MW-9 021898 44921 1603 43318 ND MW 001 02-18-98 <50 06 05 <05 10 « - -- .
MW-10 021898 44922 NM NM ND  NW 001 021898 Not sampled: car parked on well . . ;
MW.11 02-18-98 44802 1803 41999 ND  NW 001 021398 S0 5 D5 <05 10 < .- - -
_W-i 02.18-98 45167 204 43153 ND  NW 001 02-1898 9400 w0 700 190 TI0 <60 ; - o

ft-MSL: elevation in fect, relative to mean sea level
MWN: ground-waler flow direction and gradient apply to the cntire monitoring well network
fi/fi: foot per foot
TPHG: total petroleum hydrocarbons a8 gasoline, California DHS LUFT Method

ug/L: micrograms per liter

EPA: United Siates Environmental Protection Agency
MTEE: Methyl tert-baty] ether
TPHD: total petroleum hydrocarbons as dicsel, Califomia DHS LUFT Method

mg/L: milligrams per liter
TOG: totel oil apd grease

Sl standard mi

TRPH: wofal recoverable petroieum bydrocarbons

ethod

ND: none detected

NW: northwest

*: method reporting limit was raised due 10 (1) high analyte concentration requiring sample dilution, or (2) matrix inerference
- -2 not analyzed or not applicable

NM: nol measured; cas parked on well

07T1mdb.xls
Table 1

TRFH

Pinnacte



Historical Groundwater Elevation and Analytical Data

Table 2

Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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fi-MSL fect  [i-MSL Leer MWN fuAt pel. ng/l ug/L He/L ug/L pg/l ug/l e/l mg/. mg/l mg/L mg/l
MWl 03-20-95 45177 450 40 ND W 003 03-20:95 90000 1800 1100 1000 5600 .. .. .. .- .. - -
MW-1 06-02-95 451,73 2560 426.13 NB NNW 0.014 06-03-25 B1000 2000 1404 900 4600 .- . - . - - -
MW-1 N8-23-95 451.73 29.04 42269 ND NNW Q003 08-23-95 44000 2400 1900 670 3800 <300 . - -- -a .. .
MW.1 12-04.95 451,73 31 42042 ND NNW 0.03 12-14-95 22004 #70 660 M0 2200 . 100 . . - .
MW-1 02-20-96 45173 2226 42947 ND Nw 0.016 02-20-96 21000. 1500 1200 650 3500 <300 -- -- -- - -- -
MW.1 05-15-96 451,73 2342 428 31 ND NW 0,024 05-15-96 36000 3000 2500 960 5700 <250 - . - - -
MW-1 08-13-96 45171 2683 424 90 ND NNW 003  08-1356 19000 T30 580 450 2500 < 200" - - - - - .
MW-1 11-13-96 451.73 3108 420 .68 ND MNNW 0.031 11-13-96 G500 47 16 74 160 <30* - .- - - -- --
MW-1 332697 451.73 26,29 42544 ND NNW 0.044 Q327497 1900 100 55 a7 200 <30" . -n .. - - .-
MW-{ 05-15-97 451.713 2B.65 423 08 ND NMNW 0.031 05-15-97 16000 490 256 250 1100 <120* -- - - - . -
MW-1 08-26-97 45173 31353 42020 ND NNW 0042 082697 190 5.7 3 6.3 25 <3 -- -- - - - -
MW-1 11-08-97 451713 33193 417.80 ND NNW 003 11-05-97 63 05 <05 08 24 19 -- .- - - - -
MW 02-18-93 45173 20.46 431.27 ND NW 001 {12-18-9% 23000 1500 610 550 3000 <120 - - - - - .-
MWw-2 (3-20-95 449 49 2027 4292 ND NW 003  63-20-95 54000 2600 1600 1200 7600 - - - - - - .
Mw-2 06-02-95 44949 232 42717 ND WNINW 0.014 06-03-95 3T000 2200 800 980 4800 .- - - - - - .
Mw.2 08-23-95 44949 2569 423 80 ND NNW 0.03 08-23-6% &5000 1100 310 840 3_000 <500 .- - .o -- -- -
MW.2 12-04.95 449,49 2852 420.97 ND NNW 0.03 12-04-95 19000 680 150 410 1600 .. - . .. - - .e
MW2 02-20-96 4;19.49 19.00 430.49 ND NW 0,016 02-20-96 22000 1200 240 590 2200 <300 . e - - - -
MWw-2 05-15-%6 449 49 2003 429 46 ND NW 0.024 05-15-%6 25000 1200 240 610 2100 <300 - - - - - .a
MW-2 08-13-96 449 49 2444 42505 ND NNW 003 081396 19000 640 110 420 1200 <300 -- - -- - - .-
MW.2 111396 449 49 28.42 42107 ND NMNW 0.0 11-13-96 15000 260 52 220 (%01 <200* aa aa . - - -
MW-Z_ 03-26-97 449 .49 22.98 42651 ND NNW 0.044 03-27-97 L7000 58D 120 360 9RO <120" e - - - - -
MW-2 05-15-97 449 49 2540 42409 ND NNW 0.031 05-15-97 18000 420 53 340 730 <120 .- - - - - P
MW-2 08-26-97 449 49 28.38 421,11 ND NMNW 0.042 082697 5300 210 26 140 2 <120" .- .a . .- - .n
MW-2 11:05-97 449 49 ey 417.56 ND NMNW 0.03 110597 60 42 26 T 9 <4 - - . . . -
MW.2 02-18-98 4449 49 16.87 43262 ND NW 001 02-1898 18000 710 120 480 1100 130 - - - . . -
1771 mdb xls
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Table 2
Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents

1995 - Present*
ARCO Service Station 771
899 Rincon Avenue, Livermore, California
£
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n-MSL feer  R-MSL feet MWN A/t ng/l ng/L ug/l pa/l ng/L ug/L /L pe/L mg/L mg/L mg/L mg/L
MW-3 03-20-95 45028 2219 $28.09 ND NwW 0.03 032095 94 <05 .5 <05 <05 - .- .- - - .- ..
MW-3 064295 450.28 2328 427.00 ND NNW 14014 060295 72 <5 <05 <5 <035 -- -- .- .- .- .- .
MW-3 {18-23-95 450.28 26,55 423,73 ND NNW 003 08-23-95 98 <05 <05 L (1] 0s <3 -- -- - .
MWw.3 120495 450.28 2952 420,76 ND NNW 003 120495 <50 <05 <035 .5 <05 . -- - - - - -
MW-3 {(2-20-96 450.28 1983 430.45 ND NwW {016 02-20.96 130 <0.5 <05 (5 <5 <3 -- -- -- - -- -
Mw-3 05-15-96 450.28 2103 429.25 ND NwW 0024 05-15-96 120 «0.5 .5 - (1) <05 <035 -- - - - - -
MW-3 08-13-96 450.28 25467 424.61 ND NNW 0.03 08-13-96 <50 <05 <05 <05 <03 <3 -- - -- - -
MW-3 11-13-96 45028 2157 428.71 ND NNW 4.031 111396 <50 <05 <05 «5 <03 <3 .. - - - - -
MW-3 {3-26-97 450.28 24.15 426.13 ND NNW 0044 032697 <50 1.1 <05 <5 <03 <3 -- - -
MW-3 05-15-97 45028 2685 42343 ND NWNW 0031 051597 <50 0.5 <05 <05 <03 < - - - - -
MW-3 08-26-97 45028 30407 42021 ND NMNW 0.042 08-26-97 <50 «0.5 <05 <05 <03 <3 - - - .- . -
MW-3 L145-97 45028 3246 417.82 ND MNNW .03 110597 <50 <05 0.7 <03 <05 <3 B - - -- - --
MW-3 12-17.98 450.28 1742 43246 D Nw Q.01 (2-17-98 <50 <05 <0.5 <05 .5 <4 -- - - -- - --
MW-d 03-20-95 451.09 22468 428.41 WD Nw ¢03  03-20495 12000 1000 100 450 700 -- .- .- .. . .. .n
MW-4 06-02-95 451.09 2441 426 68 HD NNW 0.014 060295 9000 B50 56 380 430 -- .- .a . .. .. -
MW-4 08-23-95 45109 2772 42337 ND NMW 083 08-23.95 5300 400 25 240 170 <100 .. .- -- -- -- --
MW 12-04-95 45109 2085 42124 ND NNW 003 120495 ;1.1 100 <10 ()] 8 - - .- .- .- .- .-
MW 02-20-96 45100 .16 47993 ND NW 0.016 02-20-96 TOO0 360 22 180 160 <70 .- - . - - .-
MW-4 05-15-96 45109 2118 42891 ND NW 0.024  05-15-94 Not phed: well pled Ly, during Lhe Grst quarter
MW-4 08-13-96 451,00 2620 424 89 ND NNW 403  08-13.9% Not pled: well pled ly, during the ficst quarter
MW 11-13-96 451,09 2972 42137 ND NNW 0.031 11-13-9%  Not pled: well pled Ay, during the first quaner
MwW.4 03-26-97 45109 2186 42023 ND NNW 0.044  03.27.97 BS00 3% 33 200 250 <70" .. s . -- -- s
MW 05.15.97 451.0% 26.92 42417 ND NIW 0.031 05-15-97 Not pled: well pled Iy, during the first quancr
MW 08-26-97 45109 2930 42179 ND  NNW 0042  08-26-97 Notsampled: well sampled ily, during the first quaries
MW4 110597 45109 3214 41895 ND  NNW 003 110597  Notssmpled: well sampled ily, during the Frst quarter
MW.-4 02-18-98 451.09 1930 43179 ND NwW 0.01  02-18.98 5300 220 19 160 130 120 aa -- -- -- -- .-
3771mdb xls
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Historical Groundwater Elevation and Analytical Data

Table 2

Petroleum Hydrocarbons and Their Constituents
1995 - Present*

Page 3 of 7

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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fi-M5L feer  fi-MSL feet  MWN fuft wgll ngl ug/l ugL pgll pal pgll pe/l mgl.  mgl  mpl mg/L
—
MW.5 03-20-95 451.440 2320 42820 ND Nw 0.63 63-20-95 26000 1300 180 890 2900 - - . - - .- .-
MW.5 06-02-95 451.40 24 80 426.60 ND NNW 0.014  06-02-95 39000 940 160 740 1500 -- .- . - - - --
MWw-5 08-23.95 451.40 28.10 423.3) ND NNW 003 08-23-95 14000 490 T4 250 890 <300 - -- - .-
MW-5 £2-04-95 25140 2983 421.57 ND NNW 0.03 12.04.95 p0] 0 13 61 80 .- - -- .- - -- .-
MW-5 02-20-96 451.40 21.63 42917 ND NW 014 02.20-96 4300 220 12 45 130 <50 .- -- -- -- - --
MW-5 05-15-96 45140 2247 42853 MD NW 3024  D5-15-96 200 380 17 58 84 <40 .- .- -- - - .

MW-3 08-13-96 43140 2648 424 92 ND NNW 003 08-13.96 1700 - 150 16 4 3s 47 .- -- -- - - -
MW-5 11-13-96 45140 29.68 42172 ND NNW 0.031 11-13-96 8BS0 130 11 19 37 a6 -- - -- - - .
MW-5 03-26-97 45140 25.14 42626 ND NNW 0044 03-26-97 2406 440 21 ™ 210 63 -- - -- - - -
MW-5 05-15-97 45140 2738 424,02 ND NNW 0031 05-15-97 3000 510 1% 140 240 48 - - -- -- .- .
MW-5 08-26-97 45140 29.89 421 .51 ND NNW 0042  08-26-97 76 49 <05 15 2 g - - - - - -
Mw-5 11-035-97 45140 257 41883 ND NNW 403 110597 63 08 <05 <05 12 M -- -- -- -- - -
MW-5 02-18-98 451.40 1999 43141 ND NwW 0 02-1898 6200 630 70 320 640 320 - - - - .- --
MW.5 3-20-9% 45137 25.19 42614 ND NW 4.03 03-20-95 2600 210 87 82 140 -- - 2000 - -- 1.7
MW-6 06-02-95 45137 25.75 42562 ND NNW 0.014 06-02-95 1600 55 19 40 26 -- -- 1200* - - 1
MW 08-23-9% 45137 2953 421.84 ND HNNW 0.03 08-23-95 1400 42 25 36 13 <20 -- 530" . - - 16
MW-5 124-95 45137 3228 419.09 ND NNW 0.03 12-04-95 2500 52 58 59 13 -- -- 1100* -- - - 15
MW.4 02-20-96 45137 22.27 42910 ND NW 0016 02-20-96 2500 120 16 73 12 <3 -- -- -- - -- 14
MW.5 05-15-96 45137 2386 4¥7.51 ND NW 0,024 '05-15-96 2000 71 64 47 VB <15 - - - - .- -
MW-6 08-13-96 45137 2855 42282 ND NNW 003 08-13-%6 3800 2 82 59 25 <20 - - - . - -
MW 11-13-96 45137 2 41933 ND NNW 8031 11-13-96 1900 55 33 55 85 16 - - . . . .
MW-6 03-26-97 45137 26.84 424 53 ND NNW 0044  03-26-97 1800 51 5 32 15 <30* -- -- - -- - --
MW-6 05-15-97 45137 2958 42119 ND ININW 0.031  05-15-97 2400 46 3 29 9 <12t -- - -- - --
MW-6 08-26-97 451.37 1267 418.90 ND HNW 0042  08-26-97 1400 61 ] 33 10 «12* -- - - - -- --
MW-6 11-05-97 45137 34,62 416.75 ND NNW 003  1105-97 690 29 27 18 34 9 -- -- - -- -- --
MW-5 02-17-98 45137 2000 431.28 ND NW 001 02-17-98 1800 74 5 4 12 19 -- -- - -- - --

0771 mdb xis
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Historical Groundwater Elevation and Analytical Data
Petroleum Hydrocarbons and Their Constituents
1995 - Present*

Table 2

ARCO Service Station 771

899 Rincon Avenue, Livermore, California

Page 4 of 7
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ft-MSL feet  R-MSE feet  MWN fi/fy ug/l. pe/l ne/ll uR/L ng/l /L mg/L mg/L mg/L mg/L
MW7 03-20-95 45033 2207 42836 ND NW 003 03-20.95 3000 2300 400 2900 -- --
MW7 060295 45033 2342 42691 ND  NNW 0014 06-03-95 40000 1400 280 2400 - --
MW7 082395 45033 2713 42320 ND  NNW O3 08.23.95 25000 1400 200 1600 350 .-
MW7 12.04.95 45033 2945 4208M ND  NNW 003 124495 23000 110 74 2 .. -
MW-7  02-20-96 45033 2635 43008 ND NW 0016 02.20.96 39000 1200 140 W0 <400 -
MW-7  (5-15-96 45033 2138 42895 ND NW 0024 051596  Not sampled: well sampled iy, during the first quaner
MW7 08-13.96 45033 2552 42481 ND  NNW 003  08-13-95  Notsampled: well sampied Iy, during the first quaner
MW7 11.13.96 45033 2938 42095 ND  NNW 0031 11-13-96  Notsampled: well sampled iy, duriny the first quarter
MW-7  03-26.97 45033 2436 42597 ND  NNW 0044 (3-2797 35000 1100 180 1700 <300 -
MW.7  05.15-97 45033 2600 42343 ND  NNW 0031 05-1597 Notsampled: well sampled Iy, during the first quarter
MW7 082697 45033 3621 42012 ND  NMW 0042 (8-2697 Notsampled: well sampled Iy, during the first quanter
MW-T 110597 45033 3249 41784 ND  NNW 003  11-0597 Mot sampled; well sampled lly, during the first quarter
MW.T  02-18.98 45033 1810 43233 ND NW oM 02-18-98 19000 1100 120 1700 240 --
MW-8  03.20.95 44943 2478 42468 ND NW 003 032095 <50 <05 <05 <5 -- - -
MW-B 060295 44943 2485 42448 ND  NNW D014 06-0295 Notsampled: well sampled semi lly, during the first and ihird quarters
MW-8  0B-23-95 44943 3094 41849 ND  NNW 003 082395 <50 <05 <05 <05 < .-
MW-§ 12-04-95 449.43 399 a4 ND NNW 003 12-04-95 Mot sampled: well sampled semi-annually, during the Frst and thind quariers
MW-E 022096 44943 2113 42830 ND NW 0016 022066 <50 0.5 <5 <05 <3 -
MW-8  05-15-9 44943 2196 42747 ND NW 0024 05-15956 Not sampled; well sampled s Iy, during the first and third quanters
MW-8 081396 44943 3020 41923 ND  NNW 003 08-13.96 <50 05 05 <05 <3 .-
MW-3  11-13-96 44943 324 41619 ND  NNW 0031 111396  Not sampled: well sampled s Iy, during the first and third quarters
MW-8  03-26-97 44943 2685 42258 ND  NNW 0044 (3-26-97 <50 @5 <05 0.5 <A : .
MW-8  (15-1597 44943 2960 41974 ND  NNW 0031 051597 Notsampled: well sampled semi Iy, during the first and third yuarters
MW-8  0B-26-97 44943 3400 41543 ND  NNW 0042  08-26-97 <50 05 <05 <05 3 --
MW 11-08-97 44943 3594 41349 ND  NNW 003 110597 Notsampled: well sampled semi Iy, during the firsl wad third quartors
MW-8  02-18-98 44943 1818 43125 ND MW 001 021898 <50 0.6 06 11 A --
0771mdb xls
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Tabie 2

Historical Groundwater Elevation and Analytical Data

1995 - Present*

Petroleum Hydrocarbons and Their Constituents

ARCO Service Station 771
899 Rincon Avenue, Livermore, California
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ft-MSL feet  fi-MSL feet  MWN i/t ug/L pg/l. ug/l ug/l well ug/L pe/L ue/L mg/L mg/L mg/L mg/L.
MW.9 03-20-95 44921 19.11 430.10 ND 003 03-20-95 <50 <S5 - <05 <05 <5 -- . -- --
MW-4  06-02:.95 449.21 2123 42798 ND  NNW 0014 060295 Notsampled: well sarmpled 8 lly, during the first and third quariers
MW.¢ 08-23.95 449 21 2433 424.88 ND NBW 0.03 0R-23-95 <50 <s <05 0.5 5 <3 -- -- --
MW.9 12-04.95 449,21 27.50 42131 ND NNW 003 120495 N pled: well pled My, during the first and third guarters
MW-9 02-20-596 449,21 17.86 431.35 ND 0016  D2-20-96 <50 <5 <5 <05 <05 <3 -- - --
MW-9  05-1596 449.21 1869 43052 ND ¢.024  05-15-96  Not sampled: well sampled lly, during the first quaner
MW-9  08-13-96 44921 2407 42504 ND  NNW 003  08-13-96  Not sampled: well sampled Ny, during the first quaner
MW.¢ 11-13.96 449,21 2801 42120 ND NEwW 4031 11-13-%  Nat pled: well pled lly, during the first quarner
MW.9 03-26-97 440,21 2258 426.63 ND NNW 0044  03-26-97 <50 <05 0.5 0.5 <05 <3 - LR
MW-¢  05-15.97 44921 2502 4409 ND  NNW 0031  05-1597 Nwot led: well sampled lly, during the first quarter
MW-¢  0B-26-97 M921 W28 42093 NI NNW 0042 (08-2697  Not sumpled: well sampled Ay, during the first quarier
MW-9 110597 449,21 318 418.03 ND NNW 0D3 110597 Not pled: well pled lly, during the fiest yuarier
MW-9 02-18-98 44921 1603 43318 ND NW 001 021898 <50 . 0.6 0s <5 1 <3 -- -- --
MW-10 03-20-95 44927 2096 428.26 ND Nw 003 032095 Nol pled: weil pled liy, during the third quarter
MW-10  06-02.95 44922 2215 42707 ND  NNW D014 06-02:95 Mot sampled: well sampled lly, during the (hird quarer
MW-10 08-23-95 4922 2447 424.75 ND NNW 003  08-2395 <50 <05 <05 <05 <035 <3 -- -- .-
MW-10 12-04-95 44923 2697 42225 MD MNW 003 120495 Not pled: well pled lly, during the third quarter
MW-10 02-20-% 44922 1840 43082 MD NW 0.016 02-2096 <50 <05 <05 )5 0.5 <3 .- - -
MW-10 D5-15-96 44922 Not surveyed: vehicle was parked on well 05-15-96  Not sampled: well sampled lly, during (e first quarter
MW-10 08-13-96 44922 23,70 42552 MND NNW 003 08-13-96  Not pled: well pled Iy, during the first quarter
MW-10  11-13-96 449322 2715 42207 ND  NNW 0031 11-13-9%  DNot sumpled: well samphed annuslly, during the first quasicr
MW-10 03-26-97 44922 2213 42699 ND NNW 0.044  03-26-97 <50 <05 <05 <05 <5 <3 .- .- -
MW-10 05-15-97 44922 2457 42465 ND NNW 0031 05-15-97 Not pled: well pled iy, during the first quaner
MW-10 08-26-97 44922 2762 42160 ND NMW 0042  08-26-97 Not pled: well pled lly, during the first quaner
MW-10 11-05-97 44922 3079  41BA3 ND NNW 003 110397 Not pled: well P lly, during the first quaner
MW-10  02-18-98 44922 NM NM ND NW D01 021898  Not samphed: car parked on well -- .. --
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Table 2

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

Page 6 of 7

, ARCO Service Station 771
899 Rincon Avenue, Livermore, California
z
g 5 3 2
k] o 2 2 -
Lo, 1 T i : ..
i i3 d: 3 is %6 is g5 43 TR LIE LRI B - B -
3 5= T3 5 ¥ 54 33 2£3 &= 2 & < §< * Ex PFx : Bk a - M) E«c
3§ &% 0k &i EF 32 2% 3F B3 35 2% AE: &5 B B3 Ez 3z 8z 35 es
fi-MSL feet  ft-MSL feet MWN Bt g/l ug/L ug/l gl pg/l ug/lL. ug/L p/L mg/l. mg/L mg/l mg/L
MW-11 03-20-55 448,02 2502 423,00 ND NwW 0.03 03.20.95 <50 .5 <05 <05 <05 -- . “n - s v .
MW-11 06-02.95 448.02 2382 424.20 ND NNW 0014 06-02.95 Not pled: well pled semi lly, during the firsi and third quaners
MW-11 08.23.95 448.02 3015 417.87 ND NNW 0.03 08-23-95 <50 <5 <5 )5 <05 <3 -- -- -- -- -- .
MWl 120495 44802 3163 41639 ND  NNW 003 1204-95  Not sampled: well sampied semi-annually, during the first and third quantess
MW-11 02-20-96 448.02 2094 42708 ND Nw 0016 02-20-96 <50 «}5 15 <03 <0% <3 .- .- .- -- -- -
MW-11 05-15-96 448,02 103 449 ND NW 04024  05.15-96 Not sampled: well sampied semi-annually, during the first and third quaniers
MWw-11 08-11-96 448,02 2919 41883 MD NNW 003 081396 <30 <5 <5 <05 <05 <3 -- -- -- -- -- -
MW-11  11-13-96 4802 3196 416.06 ND  NNW 0031 11-13-96 Notsampled: well sampled semi-annusily, during the first and third quaners
MW-11 03-26-57 448.02 26.61 421.41 RO MNNW 0.044 032697 <50 <05 35 5 <03 <3 -- -- .- - - --
MW-11 05-15-97 44502 2039 41863 ND NNW 0031  05-15497  Not sampled: well pled sami Ily, during the first and third quarnters
MW-i1  08-26-97 4802 3347 41455 ND  NNW 0.042  0B-26-97 <50 <05 <05 <05 <05 <3 .- .- .- e .- .
MW-11 11-05-97 448.02 3512 41290 ND NNW 3403 10597 Not pled: well pled i lly, during the first and third quariers
MW-11 02-18-98 448 02 1803 42999 ND MW 001 02-1898 <50 <0.5 <05 <05 1 <3 -- -- -- -- -- -
RW-1 03-20-95 45167 .76 42791 ND Nw 003  03-20-95 15000 1000 140 ne 9350 . -- .- . - - --
RW-1 D6-02-95 451,67 WA2 42655 ND NNW 4 060295 12000 1300 280 420 1100 -- -- -- -- - - --
RW-1 08-23-95 451,67 B0 42287 ND NNW 003 08-23-95 8200 520 190 240 614 <30 -- -- .- - -- --
RW-1 12-04-95 451.67 3.as 420.52 ND MNNW 003 12-04-95 2600 140 hi 83 210 .- .. . . . .- n
RW-1 02-20-96 451.67 2145 4302 ND NwW 0016  02-20-9% 6300 410 160.0 180 650 <dd) . - . .- . .-
RW-1 05-15-96 451.67 297 42870 ND NW 0.024 05-15-96  Not sampled: well sampied Aly, during the first quarter
RW-1 08-13-96 451.67 474 42693 ND NNW 003 08-13-9% Not pled; well pled ily, during the first guarter
RW-1 11-13-96 45167 3069 420.98 ND NNW 0.031 11-13-96 Not pled: well pled lly, during the first quarter
RW-1 03-26-97 451.647 2569 42598 ND NNW 0,044  03-26-97 500 37 3 64 18 54 -- .- -- - - .-
RW.1 051597 45167 2819 42348 ND  NNW 0031 05-15-97 Notsampled: well sampled lly, during the first quarier
RW.1 08-26-97 451,67 ) Je ) | 420 .46 ND NMW 0042 08-26-97 Not pled: well pled lly, daring the first quarter
RW-1 11-65-97 45167 3367 41800 ND NNW 0.03 1140597 Notsampled: well sampled annually, during the first quarnier
RW-1 02-18-98 451,67 2014 43153 ND NW D01 02-18-98 9400 200 70 190 710 <60° -- -- - -- -- --
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Table 2

Historical Groundwater Elevation and Analytical Data

Petroleum Hydrocarbons and Their Constituents
1995 - Present*

ARCO Service Station 771
899 Rincon Avenue, Livermore, California

Page 7 of 7

H
§ " 3 E 5 2 E o g g
a — I "
s T, §. & §_ B £ 5 9 o
S T O T L3 O LI N NS DAY B £ N1 BT B PSR Y
S 33 3] 8 3% 23 % 39 033 Bk §: d4: 3: 3z B: B: & s@ g% gi E:
z z 4 P | d da éﬁ S8 £T£o Bi =3 8 £33 &k &€& =4 & F3 # @ & &
A-MSL feet  B-MSL feet  MWN f/ft pe/l pe/L pe/L ug/l el ua/l ugll ng/L mg/L mg/L. mg/L. mg/L,

f-MSL: elevalion in feet, relalive Lo mean sea level

MWN: ground-water flow direction and gradient apply Lo the entire monitoring well network

fi/fi: fool per foor

TPHG: total petrolenm hydrocarbens «s gasoling, California DHS LUFT Method

pg/L: micrograms per liler

EPA: United States Envimnmental Protection Agency

MTBE: Methyl teri-butyl ether

TOG: iotal cil and grease

mg/L: milligrams per liter

SM; standard metbod

TRPH: total recoverable petroleurn hydrocarbons

ND: none detected

NW: northwest

": method reporting limit was raised due to: (1) high analyte ration requining sample dilution, or (2) matrix interference

- -2 not analyzed or not applicable

NM: nol measured; car parked on well )

*: For previous historical groundwater elevation and analytical data please refer \o Fourth Quarter 1995 Groundwater Monitoring Program Results and Remediation Sysiem Performance Evaluation Report,
ARCQ Service Station 771, Livermore, Colifornia , (EMCON, March 1, 1996).
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Table 3

Air Bubbling Data
ARCO Service Station No. 771

899 Rincon Avenue, Livermore, California

Date Dissolved Oxygen (ppm) ||
II VW-1 | MW | MW-2 | Mw4 | MW-5 | MW7 | RWe1 | mwe2 ] Mw-3| mw-4] mw-s | mw-7]l
psig | psig | psig | psig | psig | psig | psig u
Jui-95 : nat operating
0712195 10 - total pressure for all wells
08/29/95 8 - tolal pressure for all wells
0916/35 8 - tolaf pressure for all wells
10/10/95 nol operating
12/18/5 not reparted
01/19/45 not reported
02/08/96 11 - totat pressure for all wells
(211419 10 - total pressure for all wells
02/26/96 9 - {oial pressure for all wells
(03722196 not reported
0410996 not reported
05/15/96 not reported
06/07/96 8- total pressure for all wells
0710/96 8- total pressure for all wells
(08/05/96 8- total pressure for all wells
11/14/96 not reported
0787 not operating
0212607 not operaling
03126197 not operating
04/26/97 not operating
05M19/97 not reported
06123147 not reported
07114197 not reported
08/18/97 not reported
Q8/27197 not reported
1 conem? not reported
10/30/87 not reported
11721197 not reported
1213187 not reported
(1/30/98 not reported
022098 10 - total pressure for all wells
03/27/98 not reportad

Bubbling at approximately 1 to 2 cubic feet per minute in each well,

INR = Not recorded.
ig - pounds per square inch gauge
pm = paris per million {mgA).
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Table 3

Air Bubbling Data
ARCO Service Station No. 771

899 Rincon Avenue, Livermore, California

Date Dissolved Qxygen (ppm}
YW-1 MW-1 | MW.2 | MW-4 | MW.5 | MW.-T | RW-1 | MW-2| MW-3| MW-4 | MW-6 | MW7
psig psig psig psig psig psig psig
Jul-95 not operaling |
0712/95 10 - total pressure for all wells
08/29/95 8 - total pressure for all wells
09/168/95 8 - total pressure for all wells
1010195 not operating
12/19/95 not reported
0115/05 not reported
02/08/36 11 - total pressure for all wells
02114/36 10 - 1otal pressure for all wells
02/26/96 9 - {otal pressure for all wells
032296 " not reported
04/09/96 not reported
05/15/96 nat reported
06/07/96 8- lotal pressure for all wells
07/10/96 8- total pressure for all wells
08/05/96 8- lota pressure for all wells
11/14/96 not reported
01117197 not operating
02/26/97 not gperating
“ 03/26/97 not aperating
04/25/7 not operating
0519/97 not reported
0612397 not reported
071497 not reported
08/18/97 not reported
0812707 not reported
091167 not reposted
10430097 nol reported
11121097 not reported
1213197 not reported
01/30/98 not reported ‘
02/20/98 10 - total pressure for all wells
0327198 not reported

ubbling at approximately 1 to 2 cubic feet per minute in each well.
R = Nol recorded.

5ig - pounds per square inch gauge

= parts per million {mg).

07710M.XLS
Table 3

Pinnacte




0"
flll||!||

1/2"

11:

n

IMAGE Files: <No Imoges>

XREF Files; <No Xrefs>

N:\DWGN\BOS122\SJSITE.DWG Thu, 27/Aug/98 04:53pm kblack

Dimecale: 40  Liscoie: 40 Pshscale: D

SANJOSE/ CADO:

A (Ng%;?@)
- N/ © L’/
ﬂ PINE STREET

——

APPROXIMATE

PROPERTY LINE 4’1
|

MW—1-T1
(23,000,1,500)

A

Piunacle

ENVIRONMENTAL SOLUTIONS
A DIVISION OF EMCON

h

MW—5
{, 300/74)
| ®
MW=3 [
D (ND/ND)
STATION
BUILDING
® MW=7 n @
= 1(5.400/200) @(14.000/ d 100} J:'D‘?’/o.%
7o~
‘ Y
W_g, [l... H S Loy
(wwmwxxkz.mmw”‘ g
ALY @
Mw—{t 18%\{;(0-310 g
{5,300,/220) (18.000/710) <
=
O
QO
<
Q
@®|Mw—10
{NS)
0 40 80
W

SCALE IN FEET
(Approximate)

{1,800,/74)

ND

NS

EXPLANATION
Groundwater monitoring well

Former underground gasoline
storage tank

Existing underground qasoline
storage tank

Concentration of total petroleum
hydrocarbons, as gasoline (TPHG)

and benzene in groundwater (ug/L);
samples were collected on 2/17-18/98

Not detected ot or above the
method reporting limit for TPHG
(50 ug/L) or benzene (0.5 ug/L)

Not sampled, car parked on well

fooeams 100 Y [ FIGURE 1

APP

REV .
PROJECT NO.

805—-122.005

ﬁ
ARCO PRODUCTS COMPANY
SERVICE STATION 771, 899 RINCON AVE.

LIVERMORE, CALIFORNIA
GROUNDWATER ANALYTICAL SUMMARY

oo S

18T QUARTER 1998

<)

Ay T L

oA T R R

AR A PR e

SRR IR




/2 07

1”

MW-8
N (431.25®
-~ .
I N '(Tg;;g} ® 6/ / / / —_7
N 0.
Pl L
PINE STRE;'/ M b
/ D ” 2.0—" ?
| — | N\ - 3
» .
HJ(\T) V4 {
@'("4?1.28) ®
MW—=3 |
I (432.45)
APPROXIMATE
PROPERTY LNE ———{| o BUILDIN'?*
n {
f 4 MW—9
MW—1-+ \Rw—1 (¢37.55) \ @ 43223 (433.18)
(431.27) EENNENZES VENE
MW-5-T11 |
é (431‘4?) 2
: ay @ W
: MW=2 >
. a (Mw___ 4) (432.62) *:1:
a A 2 431.79
gg° <
E x © 0
23 Q
oW g
®
8,
2
—
g
i ®(mw-10
£ (M)
DS
iz p‘ 0 40 80
T Wee e —————
—%3 S PYTTETre SCALE IN FEET
—2 3]l ENVIRONMENTAL :
mil A DIVISION OF EMCON (Approximate)
__ 5%

TN
NS

(431.25)

Q-

{3

NM

EXPLANATION

Groundwater monitoring well

Former underground gasoline

storage tank

Existing underground gasoline

storage tank

Groundwater elevation (Ft.—MSL);
measured 2/17/98

Groundwater elevation contour (Ft.—MSL)

Approximate direction of groundwater
flow showing gradient

Not measured, car parked on well

DATE AUG._1998

PROJECT NO,
805-122.005

FIGURE 2
ARCO PRODUCTS COMPANY
SERVICE STATION 771, 899 RINCON AVE.
LIVERMORE, CALIFORNIA
GROUNDWATER ELEVATION CONTOURS
18T QUARTER 1998

L




APPENDIX A

SAMPLING AND ANALYSIS PROCEDURES




APPENDIX A
SAMPLING AND ANALYSIS PROCEDURES

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

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

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

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

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

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

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

* Leaking Underground Fuel Tank (LUFT) Field Manual, California State Water
Resources Control Board, revised October 1989
Sample Collection

Sample collection procedures include equipment cleaning, water level and total well depth
measurements, and well purging and sampling.

SAC\N:\PIO\OB05\0805 1220 5AS-98\cbell:1 A-1 Pianacle




Equipment Cleaning

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

Waier Level, Floating Hydrocarbon, and Total Well Depth
Measurements

‘Before purging and sampling occurred, the depth to water, floating hydrocarbon thickness, and
total well depth were measured using an oil/water interface measuring system. The oil/water
interface measuring system consists of a probe that emits a continuous audible tone when
immersed in a nonconductive fluid, such as oil or gasoline, and an intermittent tone when
immersed in a conductive fluid, such as water. The floating hydrocarbon thickness and water
level were measured by lowering the probe into the well. Liquid levels were recorded relative to
the tone emitted at the groundwater surface. The sonic probe was decontaminated by bemg rinsed
with deionized water or steam cleaned after each use. A bottom-filling, clear Teflon” bailer was
used to verify floating hydrocarbon thickness measurements of less than 0.02 foot. Alteratively,
an electric sounder and a bottom-filling Teflon bailer may have been used to record floating
hydrocarbon thickness and depth to water.

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

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

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

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

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

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

Well Sampling

A Teflon bailer was the only equipment acceptable for well sampling. When samples for volatile
organic analysis were being collected, the flow of groundwater from the bailer was regulated to
minimize turbulence and aeration. Glass bottles of at least 40-milliliters volume and fitted with
Teflon-lined septa were used in sampling for volatile organics. These bottles were filled
completely to prevent air from remaining in the bottle. A positive meniscus formed when the
bottle was completely full. A convex Teflon septum was placed over the positive meniscus to
eliminate air. After the bottle was capped, it was inverted and tapped to verify that it contained
7o air bubbles. The sample containers for other parameters were filled, filtered as required, and
capped.

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

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

Sample Containers and Preservation

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

Sample Handling

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

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

Samples were transferred from EMCON to an ARCOQ-approved laboratory by courier or taken
directly to the laboratory by the environmental sampler. Sample shipments from EMCON to
laboratories performing the selected analyses routinely occurred within 24 hours of sample
collection. ‘

Sample Documentation

The following procedures were used during sampling and analysis to provide chain-of-custody
control during sample handling from collection through storage. Sample documentation
included the use of the following:

*  Water sample field data sheets to document ¢ Chain-of-custody record sheets for
sampling activities in the field documenting possession and transfer of -

samples
* labels to identify individual samples

* Laboratory analysis request sheets for
documenting analyses to be performed
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Field Loghook

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

* Project number * Calculated and actual purge volumes

* Client’s name * Purging equipment used

* Location | | ' * Sampling equipment used

* Name of sampler ¢ Appearance of each sample (e.g., color,
turbidity, sediment)

* Date and time
* Results of field analyses (temperature, pH,
*  Well accessibility and integrity specific conductance)

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

General comments

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

Labels

Sample labels contained the following information:

*  Project number «  Sampler’s initials
* Sample number (i.c., well designation) * Date and time of collection
* Sample depth » Type of preservation used (if any)

Sampling and Analysis Chain-of-Custody Record

The ARCO chain-of-custody record initiated at the time of sampling contained, at a minimum,
the sample designation (including the depth at which the sample was collected), sample type,
analytical request, date of sampling, and the name of the sampler. The record sheet was signed,
timed, and dated by the sampler when transfetring the samples. The number of custodians in the
chain of possession was minimized. A copy of the ARCO chain-of-custody record was retumed
to EMCON with the analytical results.
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Groundwater Sampling and Analysis Request Form

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

* Date scheduled *  Well number

* Site-specific instructions’ *  Well specifications (expected total depth,

depth of water, and product thickness)
* Specific analytical parameters
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' ™
, ( \ MONITORING WELL PURGING PROTOCOL
\@} MEASURE AND RECORD DEPTH TO WATER AND
WELL TOTAL DEPTH
H
OWT
CHECK FOR FLOATING PRODUCT
{
YES NO
CALCULATE PURGE VOLUME BY
MEASURE AND DOCUMENT
FLOATING PRODUCT THICKNESS. USING THE FOLLOWING EQUATION:
DO NOT SAMPLE WELL FOR - P=rrix748x3
DISSOLVED CONSTITUENTS. where:
P = calculated purge volume (gallons)
=314
r = radius of well casing in feet
h = height of water column in feet
|
EVACUATE WATER FROM WELL EQUAL TO
WELL EVACUATED TO PRACTICAL LIMITS THE CALCULATED PURGE VOLUME WHILE
MONITORING GROUNDWATER
OF DRYNESS BEFORE REMOVING
CALCULATED PURGE VOLUME STABILIZATION INDICATOR PARAMETERS
{pH, CONDUCTIVITY, TEMPERATURE) AT
INTERVALS OF ONE CASING VOLUME.
NO YES
o _ {t
FINAL TWO SETS OF GROUNDWATER
STABILIZATION INDICATOR PARAMETER
MEASUREMENTS MEET THE FOLLOWING :
CRITERIA: WELL RECHARGES TO A LEVEL
pH ==0.1 pH units SUFFICIENT FOR SAMPLE
COND. == 10% COLLECTION WITHIN 24 HOURS
TEMP. == 1.0°F OF EVACUATION TO DRYNESS.
I T
VES VES (N0
WELL PURGING CONTINUE PURGING: EVACUATE FIELD TEST FIRST RECORD WELL
CRITERIA MET; ADDITIONAL CASING VOLUME RECHARGE WATER FOR AS DRY FOR
PROCEED TO OF WATER. MONITORING - |INDICATOR PARAMETERS. | |PURPOSES OF
WELL SAMPLING. INDICATOR PARAMETERS FOR . THEN PROCEED TO WELL SAMPLING.
STABILITY. SAMPLING.
\ ; _J/
. m - FIGURE
\@, EMCON MONITORING WELL PURGING PROTOCOL A-1
\.

s




- WATER SAMPLE FIELD DATA SHEET v 558 )

@ PROJECT NO : SAMPLE ID :

PURGED BY : CLIENT NAME :
OWT  sampepey: LOCATION :
TYPE. Groundwater Surface Water Leachate Other
CASING DIAMETER {inches): 2 3 4 4.5 8 Other
CASING ELEVATION (feetMSL) : VOLUME IN CASING (gal.) :
DEPTH OF WEL; (feot) : CALCULATED PURGE (gal.) :
DEPTH OF WATER (feet) ACTUAI_. PURGE VOL. (gal.):
DATE PURGED : * END PURGE :
DATE SAMPLED : SAMPLING TIME :
TIME VOLUME pH E.C. TEMPERATURE TURBIDITY TIME
(2400 HR) {gal) (unite) {(pmhos/em@25*c) *F (visuaWNTL) (2400 HR)
OTHER.: ‘ ODOR:
] - {COBALT 0-100) (NTU 0-200)
FIELD QC SAMPLES COLLECTED AT THIS WELL {i.e. FB-1, XDUP-1) :
PURGING EQUIPMENT SAMPLING EQUIPMENT
2* Bladder Pump Bailer (Teflon) : 2" Bladder Pump Bailer (Taflon)
Centrifugat Pump Bailer (PVC) Bomb Sampler Baller (Stainleas Stesi)
Submersibls Pump Bailer (Stainiess Stesl) Dipper Submersicle Pump
Weil Wizard™ : Dedicated Wek Wizard™ Dedicated
Other: Other:
WELL INTEGRITY: LOCK:
REMARKS:
pH, £.C., Temp. Meter Calibration:Date: Time: . Metar Searial No.:
£.C. 1000 / pHY { pH 10 ' pH4 !
Temperatura °F
SIGNATURE: REVIEWED BY: PAGE OF

(‘

(a2) EMCON
Ch

FIGURE

A-2

WATER SAMPLE FIELD DATA SHEET




f ™
, EMCON - SACRAMENTO
1 ‘@‘ GROUNDWATER SAMPLING AND ANALYSIS REQUEST FORM
u PROJECT NAME :
OWT
SCHEDULED DATE .
Project
SPECIAL INSTRUCTIONS /f CONSIDERATIONS : Authorization:
EMCON Project No.:
OWT Project No.:
Task Code:
Originais To:
cc:
Well Lock
Number (s)
: CHECK BOX TO AUTHORIZE DATA ENTRY Site Contact:
Name Phone »
Weil Casing " Casing Depth to
Number or Diameter Length Water ANAYSES REQUESTED
Source (inches) (feet) (feet)
Laboratory and Lab QC Istnuctions:
e J
[ r-\ FIGURE )
\@, EMCON SAMPLING AND ANALYSIS REQUEST FORM A-3




APPENDIX B

CERTIFIED ANALYTICAL REPORT
AND CHAIN OF CUSTODY DOCUMENTATION




‘ | Columbia
‘A Analytical

Services nc.

March 3, 1998 Service Request No.: $98003335

Gary Messerotes
EMCON

1921 Ringwood Avenue
San Jose, CA 95131

RE:  20805-122.004/T0O#21133.00/771 LIVERMORE

Dear Mr. Messerotes:

The following pages contain analytical results for sample(s) received by the laboratory on
February 18, 1998, 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 confimms that pages 2 through 21, 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,
Steven L. Green Greg Anderson
Project Chemist Regional QA Coordinator

3334 Vicror Cournr w Santa Clara CA 95054« Telephone (A08Y 437.2400 w  Fox (4087 4379354




: COLUMBIA ANALYTICAL SERVICES, Inc.

Acronyms

ASTM Amaerican Society for Testing and Materials

BCD Biochermical Oxygen Demand

BTEX Benzena, Teluene, Ethylbenzene, Xylenes

CAM California Assessment Metals

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chioroflucrocarbon

CFU Colony-Forming Unit

coD Chernical Oxygen Demand

DEC Departmant of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Heaith Sarvices

DLCS Duplicate Laboratory Control Sample

DMS Duplicate Matrix Spike

DOQE Depariment of Ecology

DOH Department of Health

EPA U. 8. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromategraphy

GCIMS Gas Chromatography/Mass Spectrometry

Ic lon Chromatography

ICB Initial Calibration Blank sample

ICP Inductively Coupled Plasma atomic emission spectrometry

Icv Initial Calibration Verification sample

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

LCS Laboratory Controd Sample

LUFT Leaking Underground Fuel Tank

M Mcdified

MBAS Methylena Biue Active Substances

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

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

MS Matrix Spike

MTBE Methyl tert-Butyl Ether

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

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

ND Not Detected at or above the method reporting/detection limit (MRL/MDL}

NIOSH National Institute for Occupational Safety and Health

NTU Nephelometric Turbidity Units

ppb Parts Per Billion

ppm Parts Per Million

PQL Practical Quantitation Limit

QA/QC Quality Assurance/Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative Percent Difference

SiM Selected lon Monitoring

5M : Standard Methods for the Examination of Water and Wastewater, 18th Ed., 1992

§TLC Sclubility Threshold Limit Concentration

sw Test Mathods for Evaluating Solid Waste, Physical/Chemical Methods, SW-848,
3rd £d., 1985 and as amended by Updates |, I, A, and IIB.

TCLP Toxicity Characteristic Leaching Procedure

TDS Tatal Dissolved Solids

TPH Total Petroleumn Hydrocarbons

tr Traca 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.

TRPH Total Recoverable Petroleumn Hydrocarbons

T8S Total Suspended Solids

TTLC Tetal Threshold Limit Concentration

VOA Volatile Organic Analyte(s) ACRONLST.DOC 714/95
Page 2 :




) COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: 89300335
Project: 208035-122.004/TO#21133.00/771 LIVERMORE Date Collected: 2/17/98
Sample Matrix: Waler Date Recelved: 2/18/98

BTEX, MTBE and TPH as Gasoline

Sample Name: MW-3(36) Units: ug/L (ppb)

Lab Code: 89800335-001 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 l NA 2/1918 ND
Benzene EPA 5030 3020 0.5 1 NA 2/19/49% ND
Toluene EPA 5030 8020 0.5 1 NA 219498 ND
Ethylbenzene EPA 5030 3020 0.5 1 NA 2/19/98 ND
XKylenes, Total EPA 5030 8020 0.5 1 NA 2/19/98 ND
Methyl fert -Butyl Ether EPA 5030 8020 3 1 NA 2/19/98 ND

1522/020597p

Page 3




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

1522/020597p

Analytical Report
ARCO Products Company Service Request:
20805-122.004/TO#21133.00/771 LIVERMORE Date Collected:
Water Date Received:
BTEX, MTBE and TPH as Gasoline
MW-8(38) Units:
S59800335-002 Basis:
Prep Analysis Dilution  Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 1 NA 2/21/98 ND
EPA 5030 8020 0.5 1 NA 2/21/98 0.6
EPA 5030 8020 0.5 1 NA 2/21/98 0.6
EPA 5030 8020 0.5 1 NA 2/21/98 ND
EPA 5030 8020 0.5 1 NA 2721/98 1.1
EPA 5030 8020 3 1 NA 22198 ND

COLUMBIA ANALYTICAL SERVICES, INC.

Page 4

S9800335
21798
2/18/98

ug/L (ppb)

Result
Notes




COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: S9800335
Project: 20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: 2/17/98
Sample Matrix: Water Date Recelved: 2/1898
BTEX, MTBE and TPH as Gasoline

Sample Name: MW-9(37) _ Units: ug/L (ppb)
Lab Code: S9800335-003 - Basis: NA
Test Notes: ‘

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor FExtracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 i NA 2721/98 ND
Benzene EPA 5030 8020 0.5 1 NA 2/21/98 0.6
Toluene EPA 5030 3020 0.5 1 NA 221198 0.5
Ethylbenzene EPA 5030 8020 0.5 1 NA | 22198 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 22198 1.0
Methyl tert -Butyl Ether EPA 5030 8020 3 1 NA 2/21/98 ND

1522/020597p




COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59800335
Project: 20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: 2/17/98
Sample Matrix: Water Date Received: 2/18/98

BTEX, MTBE and TPH as Gasoline

Sample Name: © MW-11(35) Units: ug/L (ppb)
Lab Code: 59800335-004 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result " Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 1 NA 272198 ND
Benzene EPA 5030 8020 0.5 1 NA 2/21/98 ND
Toluene EPA 5030 8020 0.5 1 NA 2/21/98 ND
Ethylbenzene EPA, 5030 8020 05 1 NA 212198 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 22198 1.0
Methyl tert -Butyl Ether EPA 5030 8020 3 1 NA 22198  ND

1372:020597p
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) COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: ARCO Products Company Service Request: 59800335 -
Project: 20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: 2/17/98
Sample Matrix: Water : Date Received: 2/18/98
BTEX, MTBE and TPH as Gasoline

Sample Name: RW-1(37) , Units: ug/L (ppb)
Lab Code: 59800335-005 _ Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 20 NA 2722198 9400
Benzene EPA 5030 8020 0.5 20 NA 2/22/98 200
Toluene EPA 5030 8020 0.5 20 NA 2/22/98 70
Ethylbenzene EPA 5030 8020 0.5 20 NA 2/22/98 190
Kylenes, Total EPA 5030 8020 0.5 20 NA 2/22/98 710
Methyl ferr-Butyl Ether EPA 5030 8020 3 20 NA 2/22/98 <60 C1

Cl The MRL was elevated due to high anatyte concentration requiring sample dilution.

La2uaz0istp




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl ferr -Butyl Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
ARCO Products Company Service Request:
20805-122.004/TO421133.00/771 LIVERMORE Date Collected:
Water Date Recelved:
BTEX, MTBE and TPH as Gasoline
MW6(41) Units:
$9800335-006 Basis:
Prep Analysis Dilution  Date Date
Method Method MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 C2 NA 2/21/98 1800
EPA 5030 8020 0.5 2 MA 2/21/98 74
EPA 5030 3020 0.5 2 HA 2/21/98 5
EPA 5030 8020 0.5 2 NA 2/21/98 24
EPA 5030 8020 0.5 2 NA 2/21/98 12
EPA 5030 8020 3 2 NA 2/21/98 19

89800335
21198
2/18/48

ug/L (ppb)

Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Kylenes, Total

Methy] rers -Butyl Ether

1822/0203597p

COLUMBIA ANALYTICAL SERVICES, INC.

ARCO Products Company
20805-122.004/TO#21133.00/771 LIVERMORE

Water

MW.-5(38)
$9800335-007

Prep
Method

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

Anslytical Repost

BTEX, MTBE and TPH as Gasoline

Analysis
Method

CA/LUFT
8020
8020
8020
8020
8020

MRL

50
0.5
05
0.5
0.5

Page 9

Dilution

Date

Service Request:
Date Collected:
Date Recelved:

Date

Units:
Basis:

Factor Extracted Analyzed Result

10
10
19
10
10
10

NA
NA
NA
NA
NA
NA

2/21/98
2/21/98
2/21/98
2721/98
2/21/9%
2/21/98

6200
630
70
320
640
320

$9800335
/1898
2118598

ug/L (ppd)

NA

Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyt tert -Butyl Ether

1522/020597p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request:
20805-122.004/TO#21133.00/771 LIVERMORE Date Collected:
Water Date Received:
BTEX, MTBE and TPH as Gasoline
MW-4(39) Units:
$9800335-008 Basis:
Prep Analysis Dilutien  Date Date
Method Mcthod MRL Factor Extracted Analyzed Result
EPA 5030 CA/LUFT 50 10 NA 2/19/98 5300
EPA 5030 8020 0.5 10 NA 2/19/98 220
EPA 5030 8020 0.5 10 NA 2/19/98 19
EPA 5030 2020 0.5 10 NA 2/18/98 160
EPA 5030 8020 0.5 10 NA 2/19/98 130
EPA 5030 8020 . 3 10 NA 2/19/8 120

Page 10

59800335
2/1898

“2/18/98

ug/L (ppb)
NA

Result
Notes




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte

" TPH as Gasoline

Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl] sert -Butyl Ether

Ci

1522/026397p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Compeny Service Request: 39800335
20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: 2/18/98
Water Date Received: 271898
BTEX, MTBE and TPH as Gasoline
MW-1(34) Units: ug/L (ppb)
$9300335-009 Basis: NA
Prep Analysis Dilution  Date Date Result

Method Method MRL Factor Extracted Analyzed Result Notes

EPA 5030 CA/LUFT 50 ‘40 NA 2/21/98 23000

EPA 5030 8020 0.5 40 NA 2/21/98 1500

EPA 5030 8020 0.5 40 NA 272148 610

EPA 3030 8020 0.5 40 NA 2/21/98 350

EPA 3030 8020 0.5 40 NA 2/21/9% 3000

EPA 5030 8020 3 40 NA 2721798 <120 Ci

The MRL was elevated due to high analyte concentration requiring sample dilution.

Page 11
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client; ARCO Products Company Service Request: 89800335
Preject: 20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: 2/18/08
Sample Matrix: Water Date Recelved: 2/18/08

BTEX, MTBE and TPH as Gasoline

Sample Name: MW-2(35) Units: wg/L (ppb)
Lab Code: $9800333-010 Basis: Na
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 40 NA 2/25/98 18000
Benzene EPA 5030 8020 0.5 40 NA 2/25/98 710
Toluene EPA 5030 8020 0.5 40 NA 2/25/98 120
Ethylbenzene EPA 5030 8020 0.5 40 NA 2/25/98 480
Xylenes, Totat EPA 5030 8020 0.5 40 NA 2125198 1100
Methyl terr -Butyl Ether EFA 5030 8020 3 40 NA 2125198 130
1820/020597p

Page 12




! : COLUMEBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: 89800335
Project: 20805-122.004/TO#21133.00/771 LIVERMORE , Date Collected: 2/18/98
Sample Matrix: Water Date Received: 2/13/98

BTEX, MTBE and TPH as Gasoline

Sample Name: MW-7(35) Units: ug/L (ppb)
Lab Code: §9800335-011 Basis: NA
Test Notes: '
: Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 50 40 NA 2/19/98 19000
Benzene EPA 5030 8020 0.5 40 NA 2/19/98 1100
Toluene EPA 5030 8020 0.5 40 NA 2/19/98 120
Ethylbenzene EPA 5030 8020 05 40 MNA 2/1998 460
Xylenes, Total EPA 5030 8020 Qs 40 NA 2/19/98 1700
Methyl rers -Butyl Ether EPA 5030 8020 3 40 NA 2/19/98 240

1322/020597p
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. ’ COLUMBIA ANALYTICAL SERVICES, INC,
Analytical Report
Client: ARCO Products Company ' Service Request: S9800335
Project: 20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: NA
Sample Matrix: Water Date Received: NA
BTEX, MTBE and TPH as Gasoline

Sample Name: Method Blank Units: ug/L (ppb)
Lab Code: 8980218-WE1 Basis: NA
Test Notes:

Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CALUFT 50 1 -NA 2/18/9% ND
Benzene EPA 5030 8020 0.5 1 NA 2/18/98 ND
Toluene EPA 5030 2020 0.5 1 NA 2/18/98 ND
Ethylbenzene EPA 5030 8020 0.5 1 NA 2/18/98 ND.
Xylenes, Total EPA 5030 8020 0.5 1 NA 2/18/98 ND
Methyl rers -Butyl Ether EPA 5030 8020 3 1 NA 2/18/98 ND
t822/02059Tp
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COLUMBIA ANALYTICAL SERVICES, INC.

Analyﬁcal'Report
Client: ARCO Products Company Service Request: 59800335
Project: 20805-122.004/TO#21133.00/77] LIVERMORE Date Collected: NA
Sample Matrix: Water ' Date Received: NA

BTEX, MTBE and TPH as Gasoline

Sample Name: Method Blank Units: ug/L (ppb)
Lab Code: $980219-WB1 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method . Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CA/LUFT 30 1 NA 2/15/98 ND
Benzene EPA 5030 8020 0.5 1 NA 2/19/98% ND
Toluene EPA 5030 8020 0.5 1 NA 2/19/98 ND
Ethylbenzene EPA 5030 8020 0.5 1 NA 2/19/498 ND
Xylenes, Total EPA 5030 8020 0.5 1 NA 2/19/58 ND
Methyl fers-Butyl Ether EPA 5030 8020 3 1 NA 2/19/9% ND
1522020597
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
Client: ARCO Products Company Service Request: 39800335
Project: 20805-122.004/TO#21133.00r/771 LIVERMORE Date Collected: NA
Sample Matrix: Water Date Received: NA

BTEX, MTBE and TPH as Gasoline

Sample Name: Method Blank Units: ug/L (pph)
Lab Code: 5980220-WB1 Basis: NA
Test Notes:
Prep Analysis Dilution  Date Date Result
Analyte Method Method MRL Factor Extracted Analyzed Result Notes
TPH as Gasoline EPA 5030 CAMLUFT 50 1 NA 2/20/98 ND
Benzene EPA 5030 8020 0.5 i NA 2/20/98 ND
Toluene EPA 5030 8020 0.5 1 NA 2/20/98 ND
Ethylbenzene _ EPA 5030 8020 0.5 1 NA 2/20/98 ND
Xylenes, Total EPA 5030 8020 - 05 1 NA 2/20/98 ND
Methyl tert -Butyl Ether EPA 3030 8020 3 1 NA 2/20/98 ND
1ST020597p
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Cede:
Test Notes:

Analyte

TPH as Gasoline
Benzene

Toluene

Ethylbenzene

Xylenes, Total

Methyl tert -Butyl Ether

1522/020397p

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
ARCO Products Company Service Request: $9800335
20805-122.004/TOH#21133.00/771 LIVERMORE Date Collected: NA
Water Date Received: NA
BTEX, MTEE and TPH as Gasoline
Method Blank ' Units: ug/L (ppb)
§980225-WBI Basis: NA .

Prep Analysis Dilution  Date Date Result
Method Method MRL Factor Exiracted Analyzed Result Notes
EPA 5030 CA/LUFT 50 1 NA 2/25/98 ND
EPA 5030 8020 0.5 1 NA 2/25/98 ND
EPA 5030 8020 0.5 1 NA 2/25/98 ND
EPA 5030 8020 0.5 1 NA 2/25/58 ND
EPA 5030 8020 0.5 1 NA 2/25/58 ND
EPA 5030 8020 3 1 NA 2/25/98 ND

Page 17




' COLUMBIA ANALYTICAL SERVICES, INC,

SUR2/020397p

QA/QC Report
Client; ARCO Products Company Service Request: 59800335
Project: 20805-122.004/TO#21133.00/771 LIVERMORE Date Collected: NA
Sample Matrix: Water Date Received: NA
Date Extracted: NA
Date Analyzed: NA
Surrogate Recovery Summary
BTEX, MTBE and TPH as Gasoline
Prep Method: EPA 5030 Units: PERCENT
Analysis Method: 2020 CA/LUFT Basis: NA .
. Test Percent Recovery
Sample Name Lab Code Notes 4-Bromofluorobenzene a,a,a-Triflucrotoluene
MW-3(36) $9800335-001 104 97
MW-8(38) 89800335-002 95 85
MW-9(37} 39300335-003 96 2l
MW-11(35) $9800335-004 99 81
RW-1(37) S§9800335-005 91 90
MW.5(41) S59800335-006 23 100
MW-5(38) S59800335-007 104 103
MW-4(39) S9800335-008 92 95
MW-1(34) S9800335-009 101 113
MW-2(35) 89800335-010 100 92
. MW-7(35) 89800335-011 %6 91
BATCH QC S9800339-001 M8 98 86
BATCH QC 39300339-001DMS 98 27
Method Blank 3980218-wB! 93 g6
Method Blank 85980219-WB1 87 85
Method Blank 5980220-WB1 97 101
Method Blank 5930225-WB1 100 81
CAS Acceptance Limits: 69-116 69-116




Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:
Test Notes:

Analyte
Benzene

Toluene
Ethylbenzene

DMS/020587p

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ARCO Products Company
20805-122.004/TO#21133.00/771 LIVERMORE
Water

Matrix Spike/Duplicate Matrix Spike Summary

BTE
BATCH QC
$9800339-001MS, $9800339-001DMS
Prep Analysis Spike Level Sample Spike Result

Method Method MRL MS DMS Result MS DMS

EPA 5030 . 8020 65 25 25 ND 25 26
EPA 5030 3020 05 25 25 ND 27 27
EPA 5030 8020 05 25 25 ND 26 27

Page 20

Service Request:
Date Collected:
Date Recelved:
Date Extracted:
Date Analyzed:

Units:
Basis:

59800335

2/21/98

ug/L (ppb)

Percent Recovery

MS

100
108
104

CAS
Acceptance
DMS  Limits
104 75-135
108 73-136
108 69-142

Relative
Percent
Difference

<]




' ‘ COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: ARCO Products Company Service Request: 89800333
Project: 20805-122.004/T0#211310.00/711 LIVERMORE Date Analyzed: 21808
Initial Calibration Verification (ICV) Summary
BTEX, MTRE and TPH as Gasoline
Sample Name: cy Units: ug/L (ppb)
Lab Code: Icv1 Bagis: NA
Test Notes:
ICV Source: CAS
Percent Recovery
Prep Analysis True Acceptance Percent Result
Anatyte Method Method Value Result Limlts Recovery Notes
TPH as Gasoline EPA 5030 CA/LUFT 250 230 90-110 92
Benzene EPA 5030 8020 25 26 85-115 104
Toluene ‘ EPA 5030 8020 25 25 B5-115 100
Ethylbenzene EPA 5030 8020 25 26 85-115 104
Xylenes, Total EPA 5030 8020 75 78 85-115 104
Methyl tert -Butyl Ether EPA 5030 8020 25 23 85-115 92
KCVA1219%
Page 21




T HvoR , £ PC ez

ARCO Products Compan | i J
[ [.)ivision of Atantic/Richfisld Cgrppany Task Order No. 7 [ 155 QO Chaln Of CUStOdy
ARCO Feelly v 71 Gy Livermare Consutant AN rotes e
ARCO engineer POU/S(//JPI& (Tflfggcim ne gglfnp&?&%ﬁc(.m) 4 %’7&2 ) {:C?gngﬂltant)w Contract Numbar
Consultant nams :HCOA{ ) fédgr:gS?Wnl)
. - ot o ! é g o Method of shipment

a géggge g §§§Q o 5| %{Irﬁfé’f

E g Soil |Water | Other| Ice Acid = £ g = 5 & 2 | & g g § 5 %E §; y

2 |2 £ | 8 if5iEcleels|z |2 |t |s5EE(50 detiver

3 K 3 5 [BglES|E&|=2Z|EE|E|E |E |=2|EF|E3 Secd Deweston
M-8 | X KA |2 -p4{ 2R0 % Lingp&mé ;
My -<A) 2 x lf_C[. 2% | (229 < Possible
Miv-937)3 > | 2174486 |x .

A7 T . I - W Sar2bS b ekl £ Sfpeaaz;uc

Wi B HQ 2298/ 250 _ Normal

Hcy R 77970

RGNS

NN N N NN NN NN [\)*N I\ | Container no.
S X DX B B X DX e

N
<
p.4
Mu-{hs X |HCL |2 M-8 /S —
(14 ] |HO PR IO8SS| X
Mi-4G9YE < |1y lprewlome] x 2-40ml HCL
My -1 Bif7E | lanwl o] Ix VCOAs
-205)/0 > |HCL |29 |/050] X
- 78500 X \Ha bnwy|fzo] X i rroc-p2.04
fz‘qf\\f# 3} ><_1HT Y<i—P A 50-04?&3 A ! Lab Number ==
17 S 9400338
Tumaround Time:
Priority Rush
1 Business Day |
Rush
2 Business Days a
Condition of sample: ‘ Temperature received: Exar’etifilﬂd 5 A
—— - ' — " usiness Days
ol fe Pypron  MBOCRT) B by T
Helinguished by Date " Time | Received by — 10 Businass Days p(
Relinguished by Dala Time | Received by laboratory Date Time

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

1 rr
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OWT - Groundwater Sampling and Analysis Request Form

PROJECT NAME : ARCO STATION 7M1
B899 Rincon Avenue, Livermore

DATE REQUESTED : 17-Feb-98

Sampling Project #: 21775-213.003
Reporting Project #: 20805-122.004

Project Manager: Gary Messerotes

Groundwater Monitoring Instructions

| Treatment System Instructions |-

Quarterly Monitoring- Second Month Of The Quarter You
will need a water trailer for purge water transport. Some wells
are under 3' diameter lids. Bring a 3/4" socket to access these
wells. All bolts must be replaced after well has been
accessed. Bring air gun attachment and blow out any
debris that may prevent this. Perform a water level survey
prior to sampling (See ARCO SOP). The survey points are the
tops of the welll casings. Purge three (3) casing volumes.
Sample all wells regardless of product per John Young's request.
Please use the Reporting Project Number (#20805-122.004)
on the chain-of-custody, sample containers, and analytical
results. Sample iD's onthe chain-of-custody, and the sample
containers must include the depth at which the sample was
collected [i.e. MW-1(30)].

There is a treatment system at this
site. The SVE system has been shut
down, but the air bubbling system is
still active. Lisle operates this unit.

Lisle Rath Pager # (888) 606-0933

Site Contact: Jerry Shields

"~ Well Locks: ARCO Key

Site Phone: (510) 447- 1329

Above wells in indicated order

Well 1D Casing Casing Top Of el e
or Source Diameter  Length Screen ' [ Analyses Requested [
(inches) (feet) {feet) B D

MW-10 2.0 36.1 [

MW-9 2.0 40.2 29.5

MW-11 2.0 38.6 [ Depth To Water

MW-8 20 41,7 27.5 Total Depth

MW-4 4.0 41.1 26.0 Dissolved Oxygen

MW.-7 4.0 39.7 30.0 TPH- Gasoline

RW-1 6.0 39.7 25.0 BTEX

MW-3 40 39.6 | MTBE by EPA 8020

MW-2 4.0 37.9 30.0 (Fill 2- 40ml HCL VOAs)

MW-6 4.0 433 | '

MW-1 4.0 40.6 32.0

MW-5 4.0 40.2 315

Laboratory Instructions: Provide lowest detection limits possible.
Please use the EMCON Reporting Project Number (#20805-122.004) on the CAR.

ND = None Detected  IP = Intermitent Prodygt. . 3 .. 1
oge-otd
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DEPTH TO WATER/FLOATING PRODUCT SURVEY

FIELD REPORT

PROJECT # : 21775-213.003 STATION ADDRESS : 899 Rincon Avenue, Livermore

ARCO STATION #: 771

FIELD TECHNICIAN : Mike Ross

DATE : 17-Feb-98

DAY : Tuesday

weil | wel oo | FIRST | SECOND | DEPTHTO | FLOATING | WELL
otw | WELL Box Lid | Gasket ] Lock | ofwel | DEPTH TO | DEPTHTO | FLOATING | PRODUCT TOTAL
oder| 1D | sear | seous | Present|numver| cap | WATER | WATER | PRODUCT | THICKNESS| DEPTH COMMENTS

{feet) (feat) {feot) {feet) {feet)
1| mMw-s V2 | | no Ar? wwel| /918 | 7807 A - NY- | ¢ G
2 | mwo |12 [V |8 WO wwe| /b 00 | /625 e M- | o
3 |MW-10{o | {, 5| vES |aRco| Lwe | v Tl | T T s SO pusped g
4 | mw-11 ol | 0] ves P2 [iwe| 903 (1903 | | - |37 0 Bl SEC B
5 | Mw-3 |o [ Vo5 | ves iy loweVZ &2 /7. 22 pne. | pi— 7.2 )
6 | MW-6 |0l | Yos | ves [nong we| 2009 {00 | iz T nie [ f3,0 |77 77 2T e
7 | mwss |22 |70 | no Nonel sup | /7 77| 55 | - | e [ £G 2 Wy Beol7s ol D
8 | RW-1 |slC | Vo | ves [nong|sup|gaty | oy | v | e sy |77 77 72
o | Mmw-4 [0i¢{ (o5 | no [none| Lwe|/T 30 /9, 20| e | e |HF AAFS a1
10 | Mw-2 |9l | Jo | No |noNE| Lwe [6-¥71 /6. 87 M| e |37.5 V7 Y fa o
11| Mw-1 |20 | ¥25] no [nongf twe |20, Y6 | 0.96 | Ni- | nz- [36.¢
12 | mw-7 [2€ | )29 | no |NonE] suip I?((& §-(0 | Na- | NZ . | 32 | A o
A3 VW | Y &%MWWWW ey
5

SURVEY POINTS ARE TOP OF WELL CASINGS

* Page 1 of 1

- ¥



e WATER SAMPLE FIELD DATA SHEET  Rev. %7 )

@ PROJECTNG - /775 - 2] 32, D273 SAMPLE 1D : MN"'I C;V)
e P 2 CLIENT NAME : QR C.O 72 /

OWT  sampLeDBY #77, yZ8533 LOCATION -
TYPE: Groundwater " Surface Water Leachale Other
CASING DIAMETER (inches): 2 3 4 Y7 as 6 Other
G Ty
CASING ELEVATION (feeUMSL) : N yl— VOLUME IN CASING (galy: _/ 2,06
DEPTH OF WELL (feety . 3, & CALCULATED PURGE (gal): 2,0 ., £0
DEPTH OF WATER (feet) : ég 22 ACTUAL PURGE VOL. (gal ) : 205
. DATE PURGED . & /3 T8 enopurce: 9SS
DATE SAMPLED: 2 —/ 3 -7% SAMPLING TIME : P22
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY
ééoo HR) {gal ) (units) (amhos/cm@25°c) (*F) &(ﬁ (vigual)
8, 1% 7.0 ‘o GoF -
OSsy 205 G [0/  (el-7 P
.Q'J:ﬁ— R30S _ /. /ﬁ 9 /I pa ¢

OTHER: /ﬁ/ Lo 6/ "}’/L ODORS 7/ O 9 '/\/f’- /\//c—"

{COBALT 0-100) (NTY 0-200)
FIELD QC SAMPLES ~ALI ECTED AT THIS WELL ( i.e. FB-1, XDUP-1) - N st
7
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Tefion) 2" Blagder Pump Bailer (Teflon)
antrifugal Pump ‘ Baiter (PVC) Bomb Sampler Bailer {Stamniess Steel)
LAmeersible Pump Bailer (Stainless Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other: ! Other ¢S ,m 5,45 (o
rd
WELL INTEGRITY: (Y LocK: /i
REMARKS:

pH, E.C., Temp. Meter Gaﬁbralionﬂale'; ~ X -? b1 Time: 0% Eé Meter Serial NO-Zé‘” (D~

E.C. 1000 pH 7 / pH 10 ' pH 4 !

Temperature °F 5&9. NS - S .

\SIGNATURE ;%%{_ E R e REVIEWED BY: ZEE' PAGE ! " OF IZ




PROJECTNO: /775 ~2(3,003
PURGEDBY: /¥, Ao SS

&

WATER SAMPLE FIELD DATA SHEET

OWT  savwpLeDBY . M,  pZoS¢ LOCATION : / /po e, (¢
4

TYPE: Groundwater L/'/ Surface Water Leachate Other

CASING DIAMETER (inches): 2 3 4" 45 8 Other

Rev. 197 )

SAMPLEID:MN’Q CBJ—)
CLIENTNAME: AZ28n 22/ '

CASING ELEVATION (feetMSL) - N —

DEPTH OF WELL (feet): 3 7.5

CALCU

VOLUME IN CASING (gal.) :

[/ 3./0
LATED PURGE (gal) ' _ 27, 3]

DEPTH OF WATER (feety: /7 ¥ & ACTUAL PURGE VOL.(gal): 5% . S
. i z
DATEPURGED A ~ /8 =77 ENDPURGE: __ /(02 7
DATE SAMPLED : A "/ ¥ — 7% SAMPLINGTIME: /O S O
TIME VOLUME pH EC.  TEMPERATURE  COLOR TURBIDITY
(2400 HR} {gal) [units} {(umhos/em@25°¢) {°F} {visugh (visual)
L2s [5S 705 (817 el gz c
(237 2,5 .02 [/3 2:7 (o a

OTHER: o— O/ ry / & ODOR: STHANE—  NEA— R

PURGING EQUIPMENT

FIELD QC SAMPLES 201t ECTEDAT THIS WELL (i.e. FB-1, XDUP-1) :

(COBALT 0-100}

e

{NTU 0-200)

SAMPLING EQUIPMENT

2" Bladder Pump Bailer (Tefion) 2" Bladder Pump | __—~Bailer (Teflon)
Centrifugal Pump Bailer (PVC) Bomb Sampier Bailer {Stainless Steel)
{__—Submersible Pump Bailer (Stainiess Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other: - Other: /¥ 2'/—’4'/09-;- &
WELL INTEGRITY: /)L LOCK: A/

REMARKS:

pH, E.C., Temp. Meter Ca}ibrationi)ate"g ~ 2 ~G 3

Time:_ B S0

Meter Serial No_;é Fir o P g

\SIGNATURE: ’W Y —

E.C. 1000 / pH 7 Y pH 10 / pH 4 /
Temperature °F S,Q-? 7 - = *”}
REVIEWED BY

:I%’F'AGE Lo /Z,____J




WATER SAMPLE FIELD DATA SHEET Rev. 1187 )

@ PROJECT NO ; - 207 SAMPLEID: /YN~ 3(369

U PURGED BY : M . / A p5s CLIENTNAME Rt 272 f
OWT  saweieoey M 2,44 LOCATION [ / p0vpngve , £.64
7
TYPE: Groundwater | _— Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4~ 45 6 Other
CASING ELEVATION (feetMSL) : N VOLUME IN CASING (gal): <27 /42y
DEPTH OF WELL (feet} : 377 CALCULATED PURGE (gal):  f9- Pt L8
DEPTH OF WATER (feet) : /7. 3 ACTUAL PURGE VOL. (gal.) : YL 2O
: ——
DATE PURGED . 2 +/ ) ~ 73 END PURGE : / >/
DATE SAMPLED: & */ 7~ Y3 SAMPLING TIME : 1390
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
(2400 HR) {gal} {unit (pmhos!cm 25°¢) (°F) {viglal) (visual)
= 4 5 i’? {17 G4 J/ L
/ 3/ O éli é 2 30 V4 g E J; %

OTHER;_@-/ 2~/ /us /u ODOR: Mﬂe/ N T

(COBALT 0-100} {NTU 0-200)

FIELD QC SAMPLES CNULECTED AT THIS WELL {i.e FB-1, XDUP-1): PVl s

PURGING EQUIPMENT

SAMPLING EQUIPMENT

2" Bladder Pump Bailer (Tefion) 2" Bladder Pump |_—Bziler (Tefion)
fﬁemﬂfugal Pump Bailer (PVC) Bomb Sampler Bailer {Stainless Steel)
—_ ! — _—
____ Submersible Pump Bailer {Stainless Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Weil Wizard™ Dedicated
I . — 3
Other: Other: IS 7 q)ﬂﬂ‘él?
/7
WELL INTEGRITYD /1 2 LOCK: etk
REMARKS: ’
pH, E.C.. Temp. Meter Calibration:Date? */ 7~ 7% Twme: [/ 30 Meter Serial No(§ OO/ /P
E.C. 1000 ! pH? J pH 10 ! pH 4 !

Temperature *F

See v = 9

kSIGN.«\TURE; E ;Z E: %’2—‘ REVIEWED BY:%& PAGE 5 OF /Z

J




(" WATER SAMPLE FIELD DATA SHEET Rev. 157 )

\@}&PROJECT No- Q)PS5 — A3 003 savpLe 0. /U~ (7/ CS Or-)

‘PurcEDBY 7 R oSS CLIENTNAME . )R8 L2 D2/

OWT r‘_"=MPLED v/, fsss  LOCATION . { { vdr72iemnyy, (F(
TYPE: Groundwater e Surface Water Leachate Other
CASING DIAMETER (inches). 2 3 4 (" 45 6 Other

ﬂ CASING ELEVATION (feeUMSL) Ny2— VOLUME IN GASING (galy - /% ¥

DEPTH OF WELL (feet) : ﬁ_/é ) CALCULATED PURGE (gal) : 9& P72

o DEPTH OF WATER (feet) . __AZ £5 ACTUAL PURGE VOL. {gal) : ~ %22, ¢

DATEPURGED 2 ~ /¥~ 7 ¥ ENDPURGE: /(o
DATE SAMPLED . 2~/ - 72 SAMPLINGTIME . A1) 2
TIME VOLUME pH EC. TEMPERATURE ~ COLOR "TURBIDITY

ik

)

{2400 HR) {gal.) {units} {um| sfcm@ZS c) {*F) {visyal) {visual)
ggO? /50 ée%g , )P ol § (/Z/ 62%,
/ 250 0, / Z;Z g}%_
a6 #2270 o

OTHER: 2o~/ ﬂfﬁ/L opor: SN~ NP T

{COBALT 0-100) {NTU 0-200)
FIELD QC SAMPLES Tt ECTEDAT THIS WELL (i.e. FB-1, XDUP-1} : /\//L—'
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Teflon) 2" Bladder Pump L"""éailer {Teflon)
Centrifugal Pump Bailer (FVC) Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Bailer {Stainless Steei} Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other: other. NS FEA 6(.9
WELL INTEGRITY: gk. LOCK: MZW
REMARKS: '

PH, E.C., Temp. Meter CalibrationDate~{ § 72 Time: Qﬁk@_ Meter Serial No.. & 2 (1
E.C. 1000 / pH 7 / pH 10 ! pH 4 /

Tempetature °F Y-y A O

\s:smmm;%) ﬁ?‘”’""’ REVIEWED BY;%’ PAGE l[ OF [Z

J




AN j

(m WATER SAMPLE FIELD QATA SHEET Rev. 197 )
\@’ PROJECTNO: QY 275~/ 3, a>3 SAMPLE ID ﬂfi/”’ S (7(_)
_ PURGEDBY : /¥, Zo5S CLENTNAME 9@ LD 22/
OWT sampensy /M, 2055 - LOCATION - {_14ng
TYPE: Groundwater / Surface Water Leachate '
CASING DIAMETER (inches): 2 3 4 45
CASING ELEVATION (feetMSL) : Nre— VOLUME IN casiNG (gab): [ o RO
DEPTH OF WELL (feet):  GFO) + P~ CALCULATED PURGE (gal): 2%, S%
DEPTH OF WATER (feet) : AD S/ ACTUAL PURGE VOL. (gal.} : 26D
| pATE PURGED : 2~ £ 8 — 73 END PURGE: [ JRYO .
% DATE SAMPLED: 2~ / & ~ 78 SAMPUNG TIME: 4SS
TIME VOLUME pH EC. TEMPERATURE ~ COLOR TURBIDITY

(2400 HR) (gal} - (units) {pmhos/cmi@25°c) F) {visual) sual)
N3G y2.0 TR %LA SR E.LK E%'
m .l;l(u.LQ_ 108 153 AN y;

DAy @ Do _ Li-Qas '
ov55 @c;ﬂ?;/ 7R jw2 Y 57.5 (A

oTHER: ___ B O 7 s/ obor STA N .
- ' . (COBALT 0-100 (NTU 0-200)
FIELD QC SAMPLES 7T ECTED-AT THIS WELL {ie FB-1, XDUP-1): /1%—’
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Taflon) 2" Bladder Pump C—Bailer (Teflon)
Centrifugal Pump Bailer (PVC) 8omb Sampler Bailer (Stainless Steel}
(4 Submersibie Pump Bailer {Stainless Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other: Other: w/ 5,008V Ze .
Fd
WELL INTEGRITY: () /2 LOCK: _A/Zp . ’
REMARKS:
pH. E.C., Temp. Meter CalibrationDate: oL~ —7 & Time: LYY 30 Meler SerialNo: GO / /I~

ecioofl )] s [0P0 w175 ;1 V55 ent0 398 1o a1 yoo

Temperature *F Sj o
\SI_GNATURE: 7%/ fz— REVIEWED BY: ﬁpp\ee 5 o |7

Fd




4 WATER SAMPLE FIELD DATA SHEET Rev. 197 )

\@’ PROJECTNO: 3 /275 = A3 083 savpen: YV (e G’/A

PURGEDBY: /X . /2055 CLENTNAME: Aeto 27/
OWT sampiensy ¥, 42.sS LocATION : L twarggnens, (<
7
TYPE: Groundwater ” Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 L 45 6 Juc’Other

CASING ELEVATION {feet/MSL) : N2~ VOLUME IN CASING (galy: | . i‘i
DEPTH OF WELL (feet) : Y2 3 CALCULATED PURGE (gal.} : (Acf Q%

DEPTH OF WATER (feet):  29.20 ACTUAL PURGE VOL (gal): 3%, ¢>

DATE PURGED [0~ 7~ 7% enopurce: /Y Y/ G~

DATE SAMPLED: 2 ~ { 7~ 57 SAMPLING TME:  / SO
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY

[/ﬁQDgHR) /5('935) (undg/ (pmho%z@ﬁ c} @;3("97 % Qfan
36 20. 0 7 /2 LY 2 -
[zgé D7 — & 5 :

/SO lodrre 275 //;o 2.5 Lo B

OTHER: M’ O ~{ Ac / - ODOR: 5%547 2 N
_ ' (COBALT 0-100) {NTU 0-200) ¢
FIELD QC SAMPLES TOLTECTED AT THIS WELL { i.e. FB-1, XDUP-1) : /Vd./
PURGING EQUIPMENT ' SAMPLING EQUIPMENT
2" Bladder Pump Bailer (Tefion) 2" Bladder Pump L/ﬁr {Teflon)
Centrifugal Pump Bailer (FVC) Bomb Sampier - Bailer (Stainless Steel)
i {Submemble Pump Baiter (Stainless Steel) Dipper Submersibie Pump
Well Wizard™ Dedicated Weli Wizarg™ Dedicated
~ Other: other. S/ g/ﬂ A4 O
- i
WELL INTEGRITY: QQ’ LOCK: Azie
REMARKS:

PH. E.C., Temp. Meter CalibrationDate: [ 7 %2 Time: /{30 Meter SerialNo.. 5220 /{ &~

E.C. 1000 ! : pH 7 ! pH 10 ! pH 4 .

Temperature *F QQQ——- TN - ?

CGNATURE: Pl [ REVIEWED BY:%FAGE 6 o /7 1
4




4 WATER SAMPLE FIELD DATA SHEET Rev, 197 )

\@’ PROJECT NO Q/?_?< -R13, 023 SAMPLE ID My\f " 7 (35) )

PURGEDBY %7 . [ZoSS CLENTNAME: Ao 777
OWT sampiepBy 777, ,2-S¢ LOCATION: { / oy nent , £ G
s
TYPE: Groundwater ‘-/ Surface Water Leachate Other
CASING DIAMETER (inches): 2 3 4 - 45 8 Other
CASING ELEVATION (feet/MSL) | N2 VOLUME iN CASING (gal.) : (e .QO
DEPTH OF WELL (feety: 37, / CALCULATED PURGE (gal):  Ao. B2
DEPTH OF WATER (feet) : / P D 3 ACTUAL PURGE VOL. (gal): _ 2 (5. D
DATE PURGED : 1~ [9-7 ¥ enopurce:  ///$
DATE SAMPLED :2-~{ ¥ - SAMPLINGTIME:  // 3¢
; -
TIME VOLUME pH EC. TEMPERATURE  COLOR TURBIDITY

{2400 HR) al.) {units) (pmhos/em@25%¢) (*F}) (visual) visual)
i Lo 7es  aor 428 e
pid o b8 197 (o7 (o

L=

LT 200 203 [[LS @b Ll

- [ ~ - . .
OTHER: 7? -0, 9\ S < /( ODOR:é TronNS okl 27—
' 7 {COBALT 0-100) {NTU 0-200)
FIELD QC SAMPIES TQLILECTECAT THIS WELL (i.e. FB-1, XDUP-1) : /\/
PURGING EQUIPMENT SAMPLING EQUIPMENT
2" Bladder Pump Batiter (Teflon) 2" Bladder Pump \_—Bailer {Tedlon)
rifugal Pump Bailer (PVC} Bomb Sampler Bailer (Stainless Steel)
Submersible Pump Bailer (Staintess Steel} Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other Other. %M/ﬂ/‘(;
/
WELL INTEGRITY: /) jf— LOCK: _ Va2
REMARKS:

pH, E.C., Temp. Meter Cal_ibra!ion:Dat&/y ‘72 Time: E 25’7‘ Meter Serial No_: ,6@9//9‘

E.C. 1000 ! pH 7 / pH 10 pH 4 '

Temperature °F é;aL N — S
kSIGNATURE:’ W; P REVIEWED BY: % pagE /| ofF /7




4 WATER SAMPLE FIELD DATA SHEET Rev 1797 )

\@j okctio g275 =23 203 swecn g3 (3%)

PURGEDEBY Y . L pnS5S CLIENTNAME: RR€0 7 7f
OWT sawmeensy /U, [LoSS LOCATION { jurexrardris £ &
rd
TYPE: Groundwater S:u‘f?Wa!er Leachate Other
CASING DIAMETER (inches): 2 3 4 45 6 Other
CASING ELEVATION (feet/MSL) - N VOLUME IN CASING (gal.) : 3&32
DEPTH OF WELL (feety: 4/ o CALCULATEDPURGE (gal):  ff .47
DEPTH OF WATER (feety: /3 ./ ¥ ACTUAL PURGE VOL. (gal) - /7.5
DATE PURGED - 3. -}-7~ 7% END PURGE : /210
DATE SAMPLED : A ~ {1 ~13 SAMPLING TIME : (RO
TIME VOLUME pH E.C. TEMPERATURE ~ COLOR TURBIDITY

(visual} {visuat)

(2400 HR) J(gal.) {units) {pmhos/em@@25°c) (*F)
Y.0 2:& 2 Q/cf @ () Lq‘—(ﬂ!fy_ T_LV-LCQ
(o7 3o 7.23 4995 (zs e
_fan .5 726 %770 (69 (Ldy ot-f

OTHER: a9 ~/ sty /(  ODOR: Aont— SV Ja s
(COBALT 0-100) (NTU 0-200)
FIELD QC SAMPLES 7O ECTED-AT THIS WELL (ie. FB-1, XDUP-1) : VAV Kot

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump —Hailer (Teflon)

2" Bladder Pump __ Bailer (Teflon) -
- Centrifugal Pump _____ Bailer {PVC) _ Bomb Sampler - Bailer (Stainless Steet)
] fSubmersible Pump . Bailer (Slainiess Steel) _ Dipper . Submersible Pump
Well Wizard™ ____ Dedicated Well Wizard"™ Dedicated

Other: £ Sy2255 400

Cther:

WELL INTEGRITY: Oﬂ/ ' LOCK: /Qr2to

REMARKS:

pH, E.C., Temp Meter Calibration Dale& f 2 2’8 fE ; O Meter Serial No.: é) Do //2‘

E.C. 1000 ' pH 10 pH 4 !

Temperature °F Q-QL I AN 7

KSIGNATURE:;?ZQ% ﬂkv—-f REVIEWED BY;%- PAGE % OF / Z,




A

( WATER SAMPLE FIELD DATA SHEET Rev. 197 )

\w’ PROJECTNO: Q{7 75 ~A3.003 sampLE 1D . /MIN - ‘?é 7)

PURGEDBY y%] .  y223S CLENTNAME AR 22/
OWT  sampLeDBY % /455 LOCATION :{ ¢ (rescuanav-ey Cen
© TYPE: Groundwater L/ .Surfa&:e Water L eachate COther
CASING DIAMETER (inches): 2 — 4 45 6 Other
CASING ELEVATION (feet/MSL) : Nl VOLUME IN CASING (gal) 5, 75
DEPTH OF WELL (feet) 27 o CALCULATED PURGE (galy: /[ 25
DEPTH OF WATER (feet) : /. D3 ACTUAL PURGE VOL. (gal): /2= 5
patepurceD: 3~ [ 71— 3 END PURGE: /1 ¥y
DATE SAMPLED . A =~ (7 — 7% SAMPLINGTIME: /255
- TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
(2400 HR} _ {gal) {units) {umhos/em@25°c) (*F}) (wsual) {visual)
J[{° 4.0 62z [oU G6.o LL, Trerite
30 7.2q 050 $ee7 i/
ZZsf{ff 1> 07 (0%~ 663 v
OTHER: W/’ O~/ ﬂr(/(__ODOR:N-»,-/\/’L /YR— 2
/ (COBALT 0-100) {NTU 0-200)
FIELD QC SAMPLES £ ECTEDAT THIS WELL ( i.e. FB-1, XDUP-1) :
PURGING EQUIPMENT ' SAMPLING EQUIPMENT
2" Bladder Pump - Baiter (Teflon) 2" Bladder Pump -jB:ler (Tefion)
entrifugal Pump Bailer (PVC) Bomb Sampler Bailer (Stainless Steei)
i; Submersible Pump Baifer (Stainiess Steel) Dipper Submersible Purnp
Well Wizard™ Dedicated -Well Wizard™ Dedicated
Other: Otmer. __gr 37 25¥5(p
WELL INTEGRITY K LOCK: Ak Lo
REMARKS:

oH, E.C., Temp. Meter Calibration-Dater ~17°93% Time: f{ 50 . Meter Serial No.: /b@@ / /Ca‘
Ec. 1000) 3% f/épo w7 7/2_1 OO Tand137 /0.9, F’H‘M
Temperature °F 6{ s 3 ?é

kSl(};r».lATURE; ;72% @"\—— REVIEWED BY%:PAGE 67 OF / 2
J




(" WATER SAMPLE FIELD DATA SHEET Rev. 197 )

@ PROJECT NO - 7 -} 3,003 sampen. N~ 70
N7 rcensY: é% . J2o 5é CLENTNAME ) Q2L o 27/
OWT '

SAMPLEDBY : / /) . KosS LOCATION :{ s ppp vPlore, (&

TYPE: Groundwaler L/ Surface Water Leachate Other
CASING DIAMETER (inches). 2. <7 3 4 4.5 6 Other
CASING ELEVATION (feet/MSL) : jU r— " VOLUME IN CASING (gal): . A4Z—
DEPTH OF WELL (feet) : N7~ CALCULATED PURGE (gal.) : AU
DEPTH OF WATER (feet) : Nve—" ACTUAL PURGE VOL. (gal.) - VY
DATE PURGED : NI END PURGE : N
DATE SAMPLED : N SAMPLING TIME : SV
TIME VOLUME pH E.C. TEMPERATURE  COLOR TURBIDITY
(2400 HR) {oal.} (units} {umhos/cm@25°c) {°F) {wisual} {wvisyal)

Nz S@&aé&og Taszend — Cov [ferited
on/ W ELL

OTHER: Nyl— ODOR: - N—

(COBALT 0-100) {NTU 0-200}

FIELD QC SAMPLES A0 L ECTEDAT THIS WELL ( i.e. FB-1, XDUP-1) : SV

SAMPLING EQUIPMENT

PURGING EQUIPMENT

2" Bladder Pump Bailer (Teflon} 2" Bladder Pump Bailer (Tefion)
Centrifuga! Pump Bailer (PVC) Somb Sampler Bailer (Stainiess Steed)
Submersible Pump Bailer (Staintess Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Cther: Other:

WELL INTEGRITY: nN— Lock: /WFe—

REMARKS:

pH, E.C., Temp. Meter CalibrationDate: ___A/7/ " Time: Meter Serial No.:

E.C. 1000 ! pH? ! pH 10 ! pH 4 !

Temperature *F

\SIGNATUREW fPm s reveweD 8IS eace O oF /7.




WATER SAMPLE FIELD DATA SHEET Rev. 1197 )

\@J PROJECTNO 225 -2, D073 samPLE D : /Y = ///3 §>

PURGEDBY (y ) ¢ )7 o855 CLENTNAME A 220 22/
OWT  sampLeosy /77, V2n SS LOCATION :
TYPE: Groundwater L-//Sudace Water Leachate Other
CASING DIAMETER (inches): 2 " 3 4 45 6 Other
CASING ELEVATION (feetMSL) - A VOLUME IN CASING (gal.} : 2,35
DEPTH OF WELL (feet) - 27, o CALCULATED PURGE (gal):__ /(7. 2/
DEPTH OF WATER (feet) : /D23 ACTUAL PURGE VOL. (gal.} : 773
paTE PURGED : 2 = 17 ~ 7% enoPURGE: oA
DATE SAMPLED AL ~ /7 - 71 SAMPLING TIME : =
TIME VOLUME pH EC. TEMPERATURE ~ COLOR TURBIDITY
{2400 HR) {gat. {units) {(umhos/em@25°c) *F {visyah) (visual)
(251 %5 1. 26 ‘Jr)ﬁf/ 2o ¢
3y 19 7.2? (027 (Y / /i /
13306 0.7 7329 090 (%9 ¥ P

orver: MR ~/ /ﬁﬁ/ {  ooor fanl_ Y

(COBALT 0-100) " (NTU 0-200)

FIELD QC SAMPLES T~ ECTECAT THIS WELL (ie. FB-1, XDUP-1) :

PURGING EQUIPMENT SAMPLING EQUIPMENT

2" Bladder Pump \—Bailer (Tefion)

2" Bladder Pump Bailer (Teflon)
Centrifugal Purnp Bailer (PVC) Bomb Sampler Bailer {Stainless Steel)
Submersible Pump Bailer (Stainiess Steel) Dipper Submersibie Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other Other- 20cS 205,250
: 7
WELL INTEGRITY: AhDD  jy0uny/  GEELL  fBoX LOCK: _ /A ol
REMARKS:

pH, E.C., Temp. Meter Cal_ibration:DateQ f 7“2 A Time: ﬁ{ 2() Meter Serial No.: 69@// 9\

E.C.1000 / pHT / pH 10 / pH4 /
Temperature *F S Y ANES ’?
\SlGNATURE; /721 K, flay REVIEWED BY: % pace /] of //

o




WATER SAMPLE FIELD DATA SHEET Rev. 1197 )

\@’ PROJECT NO 2| 775 ~ 213,023 samMPLEID. A = } 67)

pURGEDBY : M . oSS CLUENTNAME: RelD 7271
OWT  SAMPLEDBY: M, KosS LOCATION g nacme £,
TYPE: Groundwater " Surface Water Leachate Other
CASING DIAMETER (inches): 2 a4~ 3 4 45 § £~ Other
CASING ELEVATION (feetMSL) J— VOLUME IN CASING (gal):_ 22 {2
DEPTH OF WELL (feet) : 25, R CALCULATED PURGE (gal) . _ 76 .43
DEPTH OF WATER (feet) : SO, 17 ACTUAL PURGE VOL. (gal.): 2. ©
DATE PURGED 2~/ 7 -7 eNDPURGE . /55>
DATE SAMPLED . 2 ~/ 7~ 9% SAMPLING TIME ./ 4/ QO
TIME VOLUME pH E.C. TEMPERATURE ~ COLOR TURBIDITY

(2400 HR) {gal) <un (wmhos/cm@25°c) °F} (wigpal) wisual)
397 P9 gl AL a5 Ay

[ HO _@W;L'ow A7 2 & G

OTHER: _m—/ Q -~/ m/s/g. ODOR: N8N | V2 /VL

{COBALT 0-100) {NTU 0-200)
FIELD QC SAMPLES ~N1LIECTEDAT THIS WELL (i.e. FB-1, XDUP-1): -
PURGING EQUIPMENT ‘ SAMPLING EQUIPMENT
2" Biadder Pump Bailer (Teflon) 2" Bladder Pump = Bailer (Teflon)
Cen al Pump Baier (PVC) Bomb Sampler Bailer (Stainless Steel}
ubmersible Pump Bailer {Stainiess Steel) Dipper Submersible Pump
Well Wizard™ Dedicated Well Wizard™ Dedicated
Other: Other L7 S o0 SALE (o
i
WELL INTEGRITY-Q /Z— LOCK: 40
REMARKS:

PH, E.C., Temp. Meter Calibration:Date: 22 ¥ 7 -7 3 Time: ﬁ 2 Meter Serial No.. /o3 O / /<
E.C. 1000 / pH? ! pH 10 ! pH 4 !
Temperature ‘F M- ?

\saeNATURE }5%01: )@,.,‘/ REVIEWED BY:%" PAGE J? | OF /Z




EMCON Associates - Field Services Historical Monitoring Well Data
1921 Ringwood Avenue 1998 ARCO 771
San Jose, California 21775-213.003
Gallons
First 339.50
Purge Did Well Second 0.00
Weli ID Quarter Date = Volume Well Contained Third 127.50
{gallons) Dry? Product Fourth 71.00
MW-1 First 02/18/98 30.50 NO NO
Second
Third 08/26/97 7.50 YES NO
Fourth 11/05/97 | GRAB NO NO
MW-2 First 02/18/98 38.50 NO NO
Second
Third 08/26/97 6.50 NO NO
Fourth 11/05/97 | GRAB NO NO
MW-3 First 02/18/98 43.00 NO NO
Second
Third 08/26/97 15.00 YES NO
Fourth 11/05/97- 15.00 NO NO
MW-4 First 02/18/98 42.00 NO NO
Second
Third 08/26/97 NA NA NA
Fourth 11/05/97 NA NA NA
MW-5 First 02/18/98 26.00 YES NO
Second
Third 08/26/97 15.00 YES NO
Fourth 11/05/97 GRAB NA NA
MW-6 First 02/18/98 39.00 YES NO
Second
Third 08/26/97 14.00 YES NO
Fourth 11/05/97 7.00 YES NO
MW-7 First 02/18/98 36.00 NGO NO
Second
Third 08/26/97 NA NA NA
Fourth 11/05/97 NA NA NA
MwW-8 First 02/18/98 11.50 NO NO
Second
Third 08/26/97 GRAB NA NO
Fourth 11/05/97 NA NA MNA
MW-9 First 02/18/98 11.50 NO NO
Second
Third 08/26/97 NA NA NA
Fourth 11/05/97 NA NA NA
MW-10 |First 02/18/98 NA NA NA
Second
Third 08/26/97 NA NA NA
Fourth 11/05/97 NA NA NA

Page 1 of 2




EMCON Associates - Field Services

Historical Monitoring Well Data

1921 Ringwood Avenue 1998 ARCO 771
San Jose, California 21775-213.003
Gallons
First 339.50
Purge Did Well Second 0.00
Well ID Quarter Date Volume Well  Contained Third 127.50
(galions) Dry? Product Fourth 71.00
MW-11  [First 02/18/98 10.50 NO NO
Second
Third 08/26/97 3.00 NQ NO
Fourth 11/05/97 NA NA NA
RW-1 First 02/18/98 50.00 YES NO Steam water (gal)
Second
Third 08/26/97 NA NA NA
Fourth 11/05/97 NA NA NA

Page 2of 2




ARCO Products' Corhpany

Division of Atlantic/Richfield Company

ARCO Facility no. 77 !

Fgmhly)

"ARCO engineer PO ol E 2 i

Consultant name -— f / C_

MO(E.

Telepho .
(AF:BO}M "

:

4

Address R
{Consultant) -

Prosorvalic;n

Sample 1.D.
n

sl

Other | -

TPH Modied 8015 | .

Gl Dol

10 a0
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| LT R
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APPENDIX D
SVE SYSTEM MONITORING DATA LOG SHEETS




ARCO 771
SVE SYSTEM
MONITORING DATA

Raporting Period:
Q1/01/98 00 00 Hours in Paricd:  744.00 QOperation + Down Hours: 744 00
02/01/88 00:00 Days in Pericd:  31.00 Cperation + Down Days.  31.00
Fisld Monitoring Data Laboratory Monitoring Data
Flow Ratea FID or PID Rasuits Waell Fiald [rdipant System Influent System Effiuent
8
B

Eole g : id . |

o ; . 'E Gasolne Banzene Gatohne Bonzona Gasolne Berzecs . E g j

2 Gl i . . e

8 . P 2 S &3 § i 3

g i oc13 § OG- 4 I Too0s

§ «  §E [ & g H

Pol: 2% IRAR S N N B B

4 2 D 3 & &0 =1 . =y ) R &

sctm  scim X ppmy  mo/mdt ppmy  mg/m3 | ppmy  mg/md | ppme my/m3| ppmv  mgim3{ ppmv  mg/md X b/dey  biday
01/01/88 0000 9.0 [N 1461.20
01/30/m8 1310 a.0 uR+] 709.17 1481.20 D.00 G000 70917 2855
02/01/98 00:00 a0 0.0 3483 1461.20 D.00 0.00 3483 1.45%
Pariod Tolals: 744.00 0.00 0.00 74400 2100

Pariod Averagas: ao 0.0




ARCO 771

SVE SYSTEM
MOMTORING DATA
Reporting Period
0201768 00:00 Hours in Period: 87200 Operation + Down Moura: 672.00
03/01/88 0000 Days in Period:  28.00 Ciperation + Down Days: 2800
Field Monitoring Data + gboratory Monitoring Data
Flow Rales FID or PID Results Well Field Influant System Influent Sysiem Effiuent
: E ,,

Eols ¢ s 8 5

= H . ‘E Gasohre Benzane Gatolne Herzene Gistobrn Benzene . . 3

5 ol IESERAR £ F il g | )

s |1 oflr s R0 R A N R N -

Pols Bs @ onlil; BRIt ERE

o = & 3 I3 ) = o g @ 4 2 o o

sefm  scdm | ppm ppm ppm % pomy_ mg/m3 | ppiy  mp/mdy ppmy me/m3| ppv  mg/m3] ppmv  mg/md | ppmv  mg/m3 % bidey  biday
02/01/98 00:00 A0 0.0 1461 20
D2r20098 11:00 0.0 Q.0 4587.00 1481.20 2.00 D00 46700 1948
0340198 00:00 [£Xi] 0.0 205.00 1481.20 0.00 0.00 20500 8.54
Panod Totals: 67200 0.00 Q.00 67200 2800

Period Averages. 0.0 0.0




ARCO 771

SVE SYSTEM
MONITORING DATA
Reporting Pariod:
03/01/58 00.00 Hours in Period:  744.00 Operation + Down Hours:  744.00
Q4/01/68 00:00 Operation + Down Days:  31.00
Field Monitaring Data Laboratary Monttoring Data
Flow Rates Well Fisld Influent System Infliuent Systern Effiuent
-]
«
2 £ : 5
E & 2 Y 2 E
b 3 H : % Gaschne Benzene Gasoing Benzene Gasohng Benzene ; ]
£ [ § ) by = ©
2 E bt w i 3 2
> |3 3 = £1§8|¢% A -
i |3 &3 & % i I IE
& 2 & k3 ;g[ i) o - =1 g g = I o
scfm sefm ppm ppm ppm % ppmv__mg/md | ppmv  ma/m3 mg/m3 | ppmv _mg/m3 | ppmv mg/m3| ppmv  mg/m3 * b/day  biday
03/01/98 00:00 a0 Da
DA2756 0815 a0 oo
04/01/68 00:0¢ 0.0
Pariod Totals:

Poriod Avarages:

7.0




