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ERI - 9:34 am, Mar 23, 2009
ENVIRONMENTAL RESOLUTIONS, INC.
_ . 7 _ _ Alameda County

Environmental Health

r . .
| PN A R S October 20, 1999
| oy p iz s ERI 233004.R02
XA TRRY ,

Mr. Dave Dewitt ] 3 A

Tosco Marketing Company !

2000 Crow Canyon Place, Suite 400 i

San Ramon, California 94583

Subject: Soil Vapor Extraction Test at Tosco 76 Service Station 6419, )

) 6401 Dublin Boulevard, Dublin, California. 00T » =

Mr. Dewitt: L

At the request of Tosco Marketing Company (Tosco), Environmental Resolutions, Inc. (ERI)
performed a three-day soil vapor extraction (SVE) test at the subject site. The location of the site is
shown on the Site Vicinity Map (Plate 1). ERI used a portable SVE trailer to extract soil vapors from
groundwater monitoring wells. The SVE trailer consists of a 1.5-horsepower Rotron® blower, a
moisture separator, four 200-pound vapor-phase carbon adsorbers connected in series for vapor
abatement, and associated instruments for measuring flow, temperature, vacuum, and hydrocarbon
concentrations. ERI performed the work from July 26 through 28, 1999.

Existing on-site groundwater monitoring well MW1 was used for soil vapor extraction; and
groundwater monitoring wells MW2, MW3, and MW6 were used for observation. The locations of the
wells are shown on the Generalized Site Plan (Plate 2).

Prior to beginning the SVE test on July 26, 1999, background groundwater and soil vapor samples
were coliected from groundwater monitoring wells MW1, MW2, and MW3. Groundwater sample
results are presented in Table 1. Soil vapor sample results are presented in Table 2.

ERI personnel monitored influent concentrations utilizing a PID and recorded magnehelic readings at
the observation wells on approximately 30 minute intervals. The effluent vapor stream of the carbon
abatement system was monitored every hour using a PID. Field data recorded during the SVE test is
presented in Table 3. At the beginning and ending of each testing day, influent soil vapor samples
were collected and submitted to Sequoia Analytical Laboratories, Inc. (Sequoia) for analysis of total
purgeable petroleum hydrocarbons as gasoline (TPPHg) using Environmental Protection Agency (EPA)
method 8015, benzene, toluene, ethylbenzene and total xylenes (BTEX) using EPA method 8020, and
methyl tertiary butyl ether (MTBE) using EPA method 8260. Soil vapor sample results are presented
in Table 2. Laboratory analysis reports and Chain of Custody records are included as Attachment A.

Analytical laboratory results of vapor samples collected from well MW indicate TPPHg concentrations
decreased from 420 micrograms per liter (pg/L) to 72 pg/L and MTBE concentrations decreased from
930 pg/L to 83 png/L during SVE testing.
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Using ERI’s standard operating procedure (SOP) 25 “Hydrocarbon Removal From a Vadose Well”
(Attachment B), it is estimated that approximately 1.6 pounds of TPPHg and 4.4 pounds of MTBE
were removed by SVE during the three-day SVE test. MTBE concentrations and removal rates are
shown on Table 2 and Graph 1.

ERI estimates the effective radius of influence (ROI) for SVE by evaluating the distance from the
source where the induced vacuum is equal to or greater than 0.5 inches of water. Induced vacuum was
not observed at greater than 0.001 inches of water in the observation wells. ERI estimates the effective
SVE vacuum ROI for SVE at less than 42 feet (the distance to the closest observation well).

Please call Mr. Glenn L. Matteucci, ERI's project manager for this site, at (415) 382-5994, with any
questions regarding this letter report.

Sincerely,
Environmental Resolutions, Inc.

o g

James F. Chappeli
Staff Scientist

Mark S. Dockum
R.G. 4412 -
C.E.G. 1675
Attachments: Table 1: Analytical Results of Groundwater Samples

Table 2: Analytical Results of Soil Vapor Samples

Table 3: Vapor Extraction Field Data

Plate 1: Site Vicinity Map

Plate 2: Generalized Site Plan

Graph 1: MTBE Concentrations and Removal Rates

Attachment A: Laboratory Analysis Reports and Chain of Custody Records
Attachment B: SOP-25 “Hydrocarbon Removal From a Vadose Well”



, TABLE 1 .
ANALYTICAL RESULTS OF GROUNDWATER SAMPLES
Tosco 76 Service Station 6419
6401 Dublin Boulevard
Dublin, California
(Page 1 of 1)

Extraction Well Date Time Sample ID TPPHg MTBE B T E X
L U OT R PSPPI BRI
MW] 7/26/99 09:00:00 W-6-MW! ND 95,000 93 ND 41 96
MW2 T26/99 09:10:00 W-H-MW2 ND 71 ND ND ND ND
MW3 7/26/99 09:20:00 W-6-MW3 ND 550 ND ND ND ND
Notes:
Time = Time is presented using a 24-hour clock.
W-6-MWI = Water sampie collected from groundwater monitoring well MW3.
TPPHg = Total purgeable petroleum hydrocarbons as gasoline analyzed using EPA methed 5030/8015 modified.
BTEX = Benzene, ioluene, ethylbenzene, and total xylenes analyzed using EPA method 5030/8020.
MTBE = Methyl tertiary butyl ether analyzed using EPA method 8260.
pgll = Micrograms pet liter.

ND = Not detected at or above the stated laboratory detection limit.




ANALYTICAL RESULTS OF SOIL VAPOR SAMPLES
Tosco 76 Service Station 6419

TABLE 2

6401 Dublin Boulevard
Dublin, California

(Page 1 of 1)

T E TPPH MTB * *
Extraction Well Date Time Sample ID B X PPHz E TrPHg MTBE
............................................................. BEML oo Ibs. ibs.
MW1 7/26/99 9:00 A-INF-MW1 25 3.8 0.86 2.2 650 950
MW2 7/26/99 9:10 A-INF-MW2 0.27 ND 0.20 1.6 11 0.48
MW3 7126199 9:20 A-INF-MW3 0.25 ND 0.13 1.0 ND ND
MW1 7126/99 10:30 A-INF-1030 19 2.3 ND 2.4 420 930
17:45 A-INF-1745 85 0.97 ND 1.0 170 370 0.7 1.4
MW1 2127199 7:00 A-INF-700 11 1.0 ND ND 240 1,300
17:30 A-INF-1730 4.6 0.36 ND ND 100 310 0.6 2.7
MW1 7128199 7:00 A-INF-700 4.8 ND ND ND 110 93
17:30 A-INF-1730 3.4 ND ND ND 72 83 0.3 0.3
Total pounds removed during SVE testing: 1.6 4.4
Notes: Total pounds of TPPHg and MTBE removed 6.0
Time = Time is presented using a 24-hour clock.
A-Inf-MW1 = Influent air sample collected while extracting from MWL
TPPHg = Total purgeable petroleum hydrocarbons as gasotine analyzed using EPA method 8015.
BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA method 8020.
MTBE = Methyl tertiary butyl ether analyzed using EPA method 8260,
ug/l = Micrograms per liter.
* = Pounds removed calculated using ERI'S standard operating procedure (SOP) 25 "Hydrocarbon Removal From aVadose Well (Attachment B).
Ibs. = Pounds
ND = Not detected at or above the laboratory detection limit.




TABLE 3
SOIL VAPOR EXTRACTION
FIELD DATA
Tosco 76 Service Station 6419
6401 Dublin Boulevard
Dublin, California
(Page 1 of 2)

Date Extraction Well Observation Wells
1026/99 MWI1 MW2 MW3 MW6
Elapsed Time PID Flow (EW) @2 48."3) 429
(Min} (ppmv) (M) (scfm) <. ... Vacuum (Inches of water).......... >
930 0 8.000 2,000 43 23 0.00 0.00 -
15 9,000 3,000 64 12 0.00 0.00 -
30 10,000 3,000 64 2 0.00 0.00 -
60 15,000 3,500 75 21 0.00 0.00 —
90 15,000 3,500 ¥p] 21 0.00 0.00 -
120 15,000 3,500 75 2] 0.00 0.00 --
150 16,000 3.500 76 20 0.00 0.00 -
180 10,000 3,500 76 20 0.00 0.00 -
210 9,500 3,500 16 20 0.00 0.00 -
240 9,500 3,500 7% 20 0.00 0.06 -
270 8,500 3,500 76 20 0.00 0.00 -
300 7,000 3,500 76 20 0.00 0.00 -
330 6,700 3,500 76 20 0.00 0.00 --
360 6,100 3,500 76 20 0.00 0.00 -
390 5,900 3,500 76 20 0.00 0.00 -—
420 4,600 3,500 %6 20 .00 0.00 -
450 4,600 3,500 76 20 0.00 0.00 -
480 3,800 3,500 76 20 0.00 0.00 -
18-:00 510 3.750 3,500 76 20 0.00 0.00 -
F299 MW1 MW2 MW3 MW6
Elapsed Time FID Flow (EW) (42} (48") (42'6")
(Min.) {ppmv) (Ifin) (scfm) Lo Yacuum (Inches of water)....................... >
6:30 0 2,500 3,900 84 21 0.00 0.00 -
15 2,000 3,800 82 21 .00 0.00 -
30 2,000 3,800 82 21 0.00 0.00 -
[-4) 1,800 3,800 82 20 0.00 0.00 -
] 1,000 3,700 80 20 0.00 0.00 —
120 1,500 3,700 80 20 0.00 0.00 -
150 1,500 3,700 80 20 0.00 0.00 -
180 1,500 3,700 80 20 0.00 000 -
210 1.500 3,700 80 20 0.00 0.00 -
240 850 3,700 80 20 0.00 0.00 -
270 1,100 3,700 80 20 0.00 0.00 -
300 1,700 3,700 BO 20 .00 0.00
330 1,200 3,700 L0 20 0.00 0.00
360 1,150 3,700 80 20 0.00 0.00
390 1,175 3,700 80 20 0.00 0.00
420 860 3,700 80 20 0.00 0.00
450 900 3,700 80 20 0.00 0.00 -
480 950 3.700 80 20 0.00 000 -
510 860 3,700 80 20 0.00 - 0.00
540 840 3,700 80 20 0.00 0.00
570 780 3,700 80 20 0.00 - 0.00
600 710 3,700 80 20 0.00 0.00
630 o 3,700 80 20 0.00 0.00
660 680 3,700 80 0 0.00 0.00
18:00 690 630 3,700 80 20 0.00 0.00




TABLE)
SOIL. VAPOR EXTRACTION
FIELD DATA
Tasco 76 Service Station 6419
6401 Dublin Boulevard

Dublin, California
(Page 2 of 2)
7728/99 MW1 MW2 MW6
Elapsed Time PID Flow (EW) (42" (42'6™)
{Min.) (ppmv) {Ifm) {scfim) <.........Vauoum (Inches of water)..............>
6:30 0 530 4,000 &6 20 0.00 0.00
15 460 3,800 - 82 20 0.00 0.00
30 450 3,800 82 20 0.00 0.00
0 440 3,800 82 20 0.00 0.00
S0 435 3,800 82 20 0.00 0.00
120 470 3,700 80 20 0.00 0.00
150 420 3,700 80 20 0.00 0.00
180 460 3,700 B0 20 0.00 0.00
210 400 3,700 B0 20 0.00 0.00
240 330 3,700 BO 20 0.00 0.00
0 3% 3,700 80 20 0.00 0.00
300 330 3,700 80 20 0.00 0.00
330 330 3,700 80 20 0.00 0.00
360 335 3,700 BO 20 0.00 000
390 340 3,700 80 20 0.00 0.00
420 233 3,700 80 20 0.00 0.00
450 240 3,700 80 20 0.00 0.00
480 245 3,700 80 20 0.00 0.00
510 2% 3,700 80 20 0.00 0.00
540 259 3,700 80 20 0.00 0.00
570 250 3,700 . 80 20 0.00 0.00
600 280 3,700 80 20 0.00 0.00
630 300 3,700 80 20 0.00 0.00
660 310 3,700 80 20 0.00 0.00
18:00 690 310 3.700 80 20 .00 0.00
Notes:
Elapsed Time = Elapsed time presented in minutes.
Min) = Minutes
{ppmv) = Parts per million by volume as recorded in the field using a
PID = photoionization detector,
(fm) = Linear cubic feet per minute.
(scfm) = Standard cubic feet per minue.
{EW) = Extractuon Well
MW, = Monitoring Well
(427 = Distance in feet from extraction well 10 monitoring well.

= Not recorded
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ATTACHMENT A

LABORATORY ANALYSIS REPORTS
AND
CHAIN OF CUSTODY RECORDS
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: 74 Digital Dr, Ste 6 Sample Matrix: Al Recelved

' Novato, CA 94949 Analysis Method: EPA 5030/8015 Mod./8020 Reported:
. Attention: Jim Chappell i ;

QC Batch Number: GC072999 GC072999 GC072999

BO2002A BO2002A B802002A
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX / MTBE

Reporting Sample Sample Sample
Analyte Limit 1.D. 1.D. 1.D.
ug/L 907-1609 907-1610  907-1611
A-INF-MWA1 A-INF-MW2 A-INF-MW3
Purgeable
Hydrocarbons 10 650 11 N.D.
Benzene 0.050 25 0.27 0.25
Toluene 0.050 38 N.D. N.D.
Ethyt Benzene 0.050 0.86 0.20 0.13
Total Xylenes 0.050 22 1.6 1.0
Chromatogram Pattern: Gasoline & Gasoline --
Unidentified
Hydrocarbons
Quality Control Data <C6
Report Limit Multiplication Factor: 10 1.0 1.0
Date Analyzed: 7/29/99 7/29/99  7/29/99
Instrument Identification: HP-2 HP-2 HP-2
Surrogate Recovery, %: * 103 102
(QC Limits = 70-130%)

Purgeabie Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting fimit.

SEQUOIA ANALYTICAL, #1271 [Piease Note:

* Surrogate recovery above control limit due to coelution.

imple Sharma
Project Manager

9071609.ENR < 1>



Sequoia

.............

- 74 Digital Dr, Ste 6

 Novato, CA 94949
Attention: Jim Chappell

QC Batch Number:

404 N. Wiget Lane

Walnut Creek, CA 94508

(925) 988-9600

FAX (925) 988-9673

Sample Matrix: ‘

Air

, TOsco y  Sampled
Received:

Analysis Method:  EPA 5030/8015 Mod. /8020 Reported:

First Sample #

GCo72999

907-1609

GC072999

802002A 802002A 8020024
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample
Analyte Limit 1.D. L.D. I.D.
PPMV 907-1609 907-1610 907-1611
A-INF-MW1 A-INF-MW2 A-INF-MW3
Purgeable
Hydrocarbons 24 160 2.7 N.D.
Benzene 0.016 7.8 0.085 0.078
Toluene 0.013 1.0 N.D. N.D.
Ethyl Benzene 0.012 0.20 0.046 0.030
Total Xylenes 0.012 0.57 0.37 0.23
Chromatogram Pattern: Gasoline & Gasoline
Unidentified
Hydrocarbons
< C6
Quality Control Data
Report Limit Multiplication Factor: 10 1.0 1.0
Date Analyzed: 7/29/99 7/29/99  7/29/99
Instrument Identification: HP-2 HP-2 HP-2
Surrogate Recovery, %: * 103 102

(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Moy

imple Sharma
Project Manager

Please Note:

* Surrogate recovery above control limit due to coelution,

9071609.ENR <2>




. . ) 404 N. Wiget Lane
SequO].a Walnut Creek, CA 94598
{925) ©88-9600

W% Analytical FAX (925) 985.9673

 Environmental Resotutions Client Project ID:  Tosco 76 #6419, Tosco MTBE Study  Sampled: \
.. 74 Digital Dr, Ste 6 Sample Matrix: Water Received:  Jul 26, 1999
 Novato, CA 94949 Analysis Method: EPA 5030/8015 Mod. /8020 Reported: Aug 3, 1999
: Attention: Jim Chappell i :

QC Batch Number: GC0729399 GC072999 GCO072999

B02004A 802004A 802004A
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX / MTBE

Reporting Sample Sample Sample
Analyte Limit I.D. I.D. L.D.

ug/L 907-1612 907-1613 907-1614

W-6-MW1 We6-MW2 W-6-MW3

Purgeable
Hydrecarbons 50 N.D. N.D. N.D.
Benzene 0.50 93 N.D. N.D.
Toluene 0.50 N.D. N.D. N.D.
Ethyl Benzene 0.50 41 N.D. N.D.
Total Xylenes 0.50 96 N.D. N.D.
MTBE 25 - gl -

Chromatogram Pattem:

Quality Control Data

Report Limit Muitiplication Factor: 50 1.0 1.0
Date Analyzed: 7/29/99 7/29/99  7/29/99
Instrument Identification: HP-4 HP-4 HP-4
Surrogate Recovery, %: 94 96 9
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Dimple Shar% ~

Project Manager
9071609.ENR <3>



. - , .
Sequoia 404 N. Wiget Lane

Walnut Creek, CA 94598
(925) 988-9600

) ¥ 4 Analytical FAX (925) 988-9673

: Environmental Resolutions ] , y pled: ul 26,
74 Digital Dr, Ste 6 Sample Descript:  Air, A-INF-MW1 Received:  Jul 26,
- Novato, CA 94949 Analysis Method: EPA 8260 Analyzed:  Jul 2g,
: ion: Ji Lab Number: 907-1609 Reported: Aug 3

QC Batch Number;  MS0729998260S52A

instrument 1D: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
pg/L bg/L
Methyl t-Butyl Ether (MTBE)............coooomoeeeeeeee 040 950
Surrogates Control Limit % % Recovery
Dibromofluoromethane...............c.ccooveevevooeeeeeeeee, 50 150.. e, 101

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Masons

Dimple Sharma
Project Manager

9071609.ENR <4>




I SeqUOia 404 N. Wiget Lane

Walnut Creek, CA 94598

ical PAX (975) o58-9673
W ¥ Analytica

nvironmental Resolutions Client Project ID:  Tosco 76 #6419, Tosco MTBE Study
4 Digital Dr, Ste 6 Sample Descript:  Air, A-INF-MW?2

ovato, CA 94949 Analysis Method: EPA 8260

ttention: Jim Chappell Lab Number: 907-1610

Jul 26, 1999
Jul 26, 1999,
Jul 30, 1999

Analyzed;
R ed:

QC Batch Number:

MS0729998260S2A
Instrument 1D: GC/MS-2
MTBE by EPA 8260

Analyte Detection Limit Sample Results

pa/L pg/L
Methyi t-Butyl Ether {(MTBE)............ccooiiiiiieeree 040 e 0.48
Surrogates Control Limit % % Recovery
Dibromofluoromethane...............ccoo i, 50 150, 110

Analytes reported as N.D. were not present above the stated fimit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071609.ENR <5>



. N : . .
SeqUOIa 404 N. Wiget Lane

Walnut Creek, CA 94598
. (925) 988-9600
«’r Analy tical FAX (925) 988-9673

nvironmental Resolutions
4 Digital Dr, Ste 6 Sample Descript:  Air, A-INF-MW3

ovato, CA 94949 Analysis Method: EPA 8260
fon: Ji Lab Number: 907-1611

QC Batch Number:  MS072999826052A

Instrument ID: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
Hg/L ra/L
Methyl t-Butyl Ether (MTBE)............c.ccoooiioimeeeen 040 e, N.D.
Surrogates Control Limit 2% % Recovery
Dibromofluoromethane.................coooeimeiecrcverceeeennn. 50 150, e, 108

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071609.ENR <6>




) - 404 N. Wiget Lane
SeqUOIa Walnut Creek, Ci 94598
(925) 988-9600

v AnalYtical FAX (925) 988-9673

nvironmental Resolutions Client Project ID:  Tosco 76 #6419, Tosco MTBE Study
74 Digital Dr, Ste 6 Sample Descript:  Air, A-INF-MW1 Received:

= Novato, CA 94949 Analysis Method: EPA 8260 Analyzed:
Lab Number: :

QC Batch Number:  MS0729998260S2A

Instrument |D: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
PPMV PPMV
Methyi t-Butyl Ether (MTBE)....._........... 011 e 260
Surrogates Control Limit % % Recovery
Dibromofluoromethane...............cccoiiiviii e, 50 150, e 101

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071609.ENR <7>



Sequoia

404 N. Wiget Laner
Walnut Creek, CA 04508
{925) OB8-9600

FAX (925) 988-9673

Environmental Resolutions
74 Digital Dr, Ste 6
Novato, CA 94949
Attention: Jim Cha

Client Project |
Sample Descript:

Air, AINF-MW2
Analysis Method: EPA 8260
: 907-1610

QC Batch Number:

MS072599826052A
instrument ID: GC/MS-2
MTBE by EPA 8260
Anaiyte Detection Limit
PPMV
Methyl t-Butyl Ether (MTBE)........oovvooooooooooooooooo 0.11

Surrogates
Dibromofluoromethane.............coooeveeeeeevseooeoon 50

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

s

Dimple Sharma
Project Manager

Sample Results
PPMV

0.13

% Recovery
110

9071609.ENR <8>



@' Sequoia

404 N. Wiget Lane
Wainut Creek, CA ©4598
(925} 988-9600

FAX (925} 988-9673

W% Analytical

Client Project ID: " Tosco 76 #6419, Tosco MTBE Study
4 Digital Dr, Ste 6 Sample Descript:  Air, A-INF-MW3

“Novato, CA 94949 Analysis Method: EPA 8260
: i i : 7-1611

QC Batch Number:  MS072999826052A

Instrument (D: GC/MS-2 .
MTBE by EPA 8260
Analyte Detection Limit
PPMV
Methyl t-Butyl Ether (MTBE) ... 0.11 e
Surrogates Control Limit %
Dibromofluoromethane............ococccovccniiiieininininiee e scinn 50 150, e

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

Sample Results
PPMV

N.D.

% Recovery
108

9071609.ENR <9>



Sequoia - ~ 408 . Wiget L

Walnut Creek, CA 94598

wr AnaIYtiCEll (925) 988-9600

FAX (925) 988-9673

nvironmental Resolutions
+ 74 Digital Dr, Ste 6

7 Novato, CA 84949 Analysis Method: EPA 8260
Attention: Jim Chappell Lab Number:

QC Batch Number:

MS0801998260S2A
Instrument iD: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
Mg/l pa/L
Methyl t-Butyl Ether (MTBE)..........co.oooovoooeoo 20 e, 95,000
Surrogates Control Limit % % Recovery
Dibromofiuoromethane...............cccoocoevvvoo 50 150.. ., 99

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071609.ENR < 10>




) . ' 404 N. Wiget Lane
Sequoia Walnut Creck, CA 9459
(925) 988-9600

v Analytical FAX (925) 988-9673

. Environmental Resofutions Client Project ID:  Tosco 76 #6419, Tosco M
74 Digital Dr, Ste 6 Sample Descript: Water, W-6-MW2

Novato, CA 94949 Analysis Method: EPA 8260

Attention: Jim Chappell Lab Number: 907-1613

Jut 26, 1999:
Aug 1, 1999
Aug 3, 1999

MS0801998260S52A

QC Batch Number:
Instrument ID: GC/MS-2

MTBE by EPA 8260
Analyte Detection Limit Sample Results

pa/L Hg/L

Methyl t-Butyl Ether (MTBE)...........ccoooveiic 2.0 e 71
Surrogates Control Limit % % Recovery
Dibromoflucromethane.. ... oveeveiiin e 50 150, e 101

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071609.ENR < 11>



. 7, . .
404 N. Wiget Lane
Sequ Ol1a Walnut Creek, CA 94568
(925) 988-9600

v Analytical FAX (925) 9880673

Client Project ID:  Tosco 76 #6419, 1 1

: ul 26,
74 Digital Dr, Ste 6 Sample Descript:  Water, W-6-MW3 Received: Jul 26, 199

Novato, CA 94949 Analysis Method: EPA 8260 Analyzed:  Aug 1, 1999
Attention: Jim Chappell Lab Number; Reported: Aug 3, 1999

Instrument ID; GC/MS-2

MTBE by EPA 8260
Analyte Detection Limit Sample Resuilts
pa/L Hg/L
Methyl t-Butyt Ether (MTBE)...............oooooooo 20 e 590
Surrogates Control Limit % % Recovery
Dibromofluoromethane...............co.ovooeeovmveooo 50 180, e, 102

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071609.ENR <12>




. 4 ) 404 N. Wiget Lane
Sequoia Wainut Creek. CA 94598
(925) 988-9600

v Analytlc al FAX (925) 988-9673

nvironmental Resolutions Client Project 1D:  Tosco 76 #6419, Tosco MTBE Study

4 Digital Dr, Ste 6 Matrix: Vapor
Novato, CA 94949
- Attention: Jim Chappell QC Sample Group: 9071609-611 Reported Aug 3, 1999

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyt Xylenes MTBE
Benzene
QC Batch#: GC072999 GC072999 GCO72999  GCO072999 MS072999
B02004A 802004A 8020044 802004A 8260S2A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8260
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel N. Nelson
MS/MSD #:  100NG BTEX 100NG BTEX 100NG BTEX  100NG BTEX
Sample Conc.: N.D. N.D. N.D. N.D.
Prepared Date: 7/29/99 7/29/99 7/29/99 7/289/99
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99 -
instrument 1.D.#: HP-2 HP-2 HP-2 HP-2 -
Conc. Spiked: 2.0 ug/L 2.0ug/L 20ug/L 6.0 ug/L
Resulit: 1.6 1.5 1.5 5.2 -
MS % Recovery: 80 75 75 87 -
Dup. Result: 1.8 1.6 16 5.4 -
MSD % Recov.: 90 80 80 S0 -
RPD: 12 6.5 6.5 38 -
RPD Limit; 0-20 0-20 0-20 0-20 -

LCS #: 2LCS072999 2L.C8072999 2LCS072999 2LCS072999 LCS072999
Prepared Date: 7/29/99 7/29/99 7/29/99 7/29/99 7/29/99
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99 7/29/99
Instrument 1.D.#: HP-2 HP-2 HpP-2 HP-2 GC/MS-2
Conc. Spiked: 20 ug/L 20ug/L 20 pg/L 60 ug/L 10 ug/L
LCS Result: 19 18 18 61 9.3
LCS % Recov.: 95 90 90 102 g3
MS/MSD
LCS 70-130 70-130 70-130 70-130 70-130
Control Limits

Please Note:

The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL, #1271 |preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample

fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If
4; 4 é the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
\ interference, the LCS recovery is to be used to validate the batch.
Dimple Sharma ** M5 =Matrix Spike, MSD=MS Duplicate, RPD = Relafive % Difference

Project Manager
9071609.ENR <13>
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Sequoia 104 . Wi Lo
075
W¥ Analytical FAX (575) 585-5075

Environmental Resolutions Client Project ID: Tosco 76 #6419, Tosco MTBE §
74 Digital Dr, Ste 6 Matrix: Liquid
Novato, CA 94949

Attention: Jim Chappell QC Sample Group: 9071612-614

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethy! Xylenes MTBE
Benzene
QC Batch#: GC072999 GC072999 GC072998  GCO72999 MS080199
802004A B802004A 802004A 802004A 8260S2A
Analy. Method: £PA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8260
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel N. Nelson
MS/MSD #: 9071389 9071389 9071389 9071389 9071219
Sample Conc.: N.D. N.D. N.D. N.D. N.D.
Prepared Date: 7/29/99 7/29/99 7/29/99 7/29/99 8/1/99
Analyzed Date; 7/29/99 7/29/99 7/29/99 7/29/99 8/1/99
Instrument I.D.#: HP-4 HP-4 HP-4 HP-4 GC/MS-2
Conc. Spiked: 20 ug/L 20 pg/L 20 ug/L 60 ug/L 50 ug/L
Resuit; 22 18 19 66 50
MS % Recovery: 110 90 g5 110 100
Dup. Result: 22 19 19 66 50
MSD % Recov.: 110 g5 95 110 100
RPD: 0.0 5.4 0.0 Q.0 0.0
RPD Limit: 0-20 0-20 0-20 0-20 0-25

LCS #: 4LCS072999 4LCS072999 41.CS072999 4LCS072999 LCS080199
Prepared Date: 7/29/99 7/29/99 7/29/99 7/29/99 8/1/99
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99 8/1/99
Instrument 1.D.#: HP-4 HP4 HP-4 HP-4 GC/MS-2
Conc. Spiked: 20 ug/L 20 ug/L 20 ug/L 60 pg/L 50 ug/L
LCS Result: 21 17 19 63 54
LCS % Recov.: 105 85 g5 105 108
MS/MSD
LCS 70-130 70-130 70-130 70-130 70-130
Control Limits

Please Note:
The LCS is a control sample of known, intesferent-free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL, #1271 |preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities ot specific compounds and subjected to the entire analytical procedure. i
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix
interference, the LCS recovery is to be used to validate the batch.
Dimple Sharma ** MS = Matrix Spike, MSD=MS Duplicate, RPD = Relative % Liflerance
Project Manager

9071609.ENR <14>
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N? 001142
TOSCO / 76 Products

J 680 Chesapeake Urive » Hedwood City, CA 94063 * (650) 364-9600 FAX (B20) 364-9233

0 819 Striker Ave., Suite 8 = Sacramento, CA 95834 » (916) 921-9600 FAX (916) §21-0100

0 404 N. Wiget Lane * Wainut Creek, CA 94598 « (925) 988-9600 FAX (925) 988-9673

0 1455 McDowell Bivd. North, Suite D » Petaluma, CA 94954 « (707) 792-1865 FAX (707) 792-0342
0 1551 Industrial Road * San Carlos, CA 94070 » (650) 232-9600 FAX (650) 232-9612

Consultant Company: E po [onm M‘L‘l‘ Qefo)uJ—{ow‘yl, Tuc.

Project Name: T 0s5Co /6 &4/ Td:‘ro M16E Sf'uo[b’
7

Address: ) fo;qr'du\ Drive, Duide /00

TOSCO Engineer (required) DQU€ /Dew:—ﬁ-

City! Nayg o State: ( Zip Code: 7494/ ERl ¥ 2 3X0Y T 2 0 N7 199
Telephone: (4 ) 282~ /05 FAX# 2§62 - /g5 Site #, City, State: mb lm_ , Lo
ReportTo: (m Clagqype {{ [Sampler. Seohu Or tego QC Data: X Level D (Standard) D’Levei C QOlevelB QlevelA
Turnaround X 10 Work Days " Qs wWork Days 0 3 Work Days i Q Drinking Water [Analyses Requested |
Time: 0 2 Work Days Q 1Work Day Q 2-8 Hours 0 Waste Water 430\47 &9'\’0 \90 w
‘ODE: QOMisc. QDetect. QEval. D Remed. QDemol. Q Closure | @Other @/
Client Date/Time | Matrix | #of Cont. Sequoia’s (\iﬁ 5 N/ Comments
Sample I.D. Sampled Desc. | Cont. | Type Sample # 7\ /0 Q&
-2¢-99 -
1. A-JpF -] 728 | Aoy [ | Tedyr 8071608 | > ol
2 A IWF -mwll Qo | Arr | ) | [9071610| ><x X
3 A 3oF -mwd| 70 A | ) J/ 9071611 | X1 1%
4,
5. & -
. a4 PPEACATE
.- b -muw) oo |peted] 4 | yoa 071612 | 2w t8S | T
. 16 2y
Tw- 6 - Mwl G j0 l } <15 K)s// é%a\szD:\:
- | N7 Lol WO Keln
.y haadl —'——-—'L’_/
9 AP N LTeOES—
. Uy
10. qae3424 3/2516
Relinquished By: SO[AV‘ Cx +—g ca Date: 7- 26 | Time: 13125 |Received By: __ Date: Time:
/ —
Relinquished By: ____— [Date: Time: Received By: Date: Time:
Relinquished By: T Dafe: Time: Received g{gg/ ’/”(;;Z-fz(ﬂ Datz/Zé/‘?‘y Time: |3 2 <
Were Samoles Received in Gond Conditinn? M Yae M Nn Qamnlae nn [ra? MYae M Na Mothad Af Shinmant Pana nf

Pink - Client

Yellow - Sequoia

B white - Sequoia



Sequoia

W Analytical

74 Digital Dr, Ste 6
Novato, CA 94949
ttention: Glenn Matteucci

QC Batch Number:

(PR

404 N. Wiget Lane -

Wainut Creek, CA 94508

i :
Sample Matrix:
Analysis Method: EPA 5030/8015 Mod. /8020
First Sample #:

GC072999

t AUG 1 2 1999 {925) 988-9600
| i FAX (925) 988-9673
MR AN AT T
OSCO 76 #6419 Samd ed -------

Air

907-1690

GCO72999 GC072999

8020024 802002A 8020024
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample Sample
Analyte Limit 1.D. 1.D. 1.D.
ug/L 907-1690 907-1691  907-1692
A-INF-10:30  A-IWF-17:45 A-IWF-07:00
Purgeable
Hydrocarbons 10 420 170 240
Benzene 0.050 19 85 11
Toluene 0.050 2.3 0.97 1.0
Ethyl Benzene 0.050 N.D. N.D. N.D.
Total Xylenes 0.050 24 1.0 N.D.
Chromatogram Pattern: Gasoline & Gasoline &  Gasoline &
Unidentified Unidentified  Unidentified
Hydrocarbons Hydrocarbons Hydrocarbons
< C6 < C86 < C6
Quality Control Data
Report Limit Multiplication Factor: 20 10 10
Date Analyzed: 7/29/99 7/29/99  7/29/99
Instrument Identification: HP-2 HP-2 HP-2
Surrogate Recovery, %: 122 122 121

(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071690.ENR < 1>




404 N. Wiget Lane
Walnut Creek, CA 94598
{925) 988-9600

FAX (925) 988-9673

\ Sequoia
W Analytical

Tosco 76 #6419
Air
EPA 5030/8015 Mod. /8020

Environmental Resolutions
- 74 Digital Dr, Ste 6
. Novato, CA 94949
. Attention: Glenn Matteucci

Client Project 1D:
Sample Matrix:

Analysis Method:
First Sample #

Jul 26-27, 1999
Jul 27, 1999

Aug 9, 1999

QC Batch Number: GCo72999 GC072999 GCo72999

8020024 802002A 802002A
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample  Sample
Analyte Limit I.D. I.D. I.D.
PPMV 907-1690 907-1691 907-1692
A-INF-10:30 A-IWF-17:45 A-IWF-07:00
Purgeable
Hydrocarbons 24 100 42 59
Benzene 0.016 59 2.7 34
Toluene 0.013 0.61 0.26 0.27
Ethyl Benzene 0.012 ND. N.D. N.D.
Total Xylenes 0.012 0.55 0.23 N.D.
Chromatogram Pattern: Gasoline & Gasoline &  Gasoline &
Unidentified Unidentified  Unidentified
Hydrocarbons Hydrocarbons Hydrocarbons
< C6 < CB6 <C6
Quality Control Data
Report Limit Multiplication Factor: 20 10 10
Date Analyzed: 7/29/99 7/29/99  7/29/99
Instrument Identification: HP-2 HP-2 HP-2
Surrogate Recovery, %: 122 122 121
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071690.ENR <2>




Sequoia
W¥ Analytical

404 N. Wiget Lane
Walnut Creek, CA 94508
(925) 988-9600

FAX (925) 988-9673

nvironmental Resolutions Client Project ID: T
4 Digital Dr, Ste 6 Sample Descript:  AIR, A-INF-10:30

Gienn M

ttenti

QC Batch Number:  MS072999826052A
Instrument ID: GC/MS-2

MTBE by EPA 8260
Analyte Detection Limit

pg/L

Methyl +-Butyl Ether (MTBE)..........c....ooovveemeeeeeee . 040 e,
Surrogates Control Limit %
Dibromofluoromethane................cccoeovmooemoomvere 50 150,

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

ovato, CA 94949 Analysis Method: EPA 8260 Analyzed:
jon: i Lab Number: 907-1690 Repotted:

Sample Results
pg/L
930

% Recovery

9071690.ENR <3>




CD Sequoia Walnut Creek, CA 54598

(925) 988-9600

L ¥ 4 Analytical FAX (025) 988-9673

Client Project ID: Tosco 76 #6419
74 Digital Dr, Ste 6 Sample Descript:  AIR, A-IWF-17:45

* Novato, CA 94849 Analysis Method: EPA 8260
Attention: Glenn Matteucci :

QC Batch Number:  MS0729998260S2A
Instrument 1D: GC/MS-2

MTBE by EPA 8260
Analyte Detection Limit Sample Results
pg/L pg/L
Methyl t-Butyl Ether (MTBE).......cccoo v 0.40 e 370
Surrogates Control Limit % % Recovery
Dibromofluoromethane. ... 50 150, e 96

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

) UA
Dimple Sharma
Project Manager

9071690.ENR <4>



@ Sequoia

W Analytical

esolutions
74 Digital Dr, Ste 6
Novato, CA 94949
Attention: Glenn Matteucci

QC Batch Number: MSO7299982 S52A

Instrument ID: GC/MS-2

Analyte

Methyl t-Butyl Ether (MTBE)

Surrogates

Dibromofluosromethane.... .

404 N. Wiget Lane
Walnut Creek, CA 94598
(925) 988-9600

FAX (925) 988-9673

Client Project ID: Tosco 76 #t
Sample Descript:  AIR, A-IWF-07:00
Analysis Method: EPA 8260

Lab Number:

MTBE by EPA 8260

Detection Limit
pg/L

............................................. 0.40

Control Limit %

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

Sample Resuits
Mg/l

1,300

% Recovery
110

9071690.ENR <5>



CD Sequoia Walot Crek, C4 94598

(925) 988-9600

v Analytical FAX (925) 988-9673

Client Project ID:  Tosco 76 #6419 Sampled:  Jul 26, 1999
74 Digital Dr, Ste 6 Sample Descript:  AIR, A-INF-10:30 Recelved: Jul 27, 1999

Novato, CA 94949 Analysis Method:  EPA 8260 . Jul 29, 1999
Attention: Glenn Matteucci : : Aug 9, 1999

QC Batch Number:  MS072999826052A
Instrument 1D: GC/MS-2

MTBE by EPA 8260
Analyte Detection Limit Sample Results
PPMV PPMVY
Methyl t-Butyl Ether (MTBE)............oooooeien 0.11 e 260
Surrogates Control Limit % % Recovery
Dibromofluoromethane............cooorr i 50 150, i et 99

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

M/\mm

Dimple Sharma
Project Manager

9071690.ENR <6>



* A S~ .
SeqUOIa Walnumer:-k.wclie;;;;;
92
\ ¥ 4 Analy tical FAX (525) 568 9675

nvironmental Resolutions ~ Client Project 1D To
74 Digital Dr, Ste 6 Sample Descript: AR, A-IWF-17:45

Novato, CA 94949 Analysis Method: EPA 8260
ttention: Glenn Matt i 907-1691

tch Number:  MS0729998260S2A

Instrument ID: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
PPMV PPMV
Methyl t-Butyl Ether (MTBE)..........ccooovoooo 011 e, 100
Surrogates Control Limit % % Recovery
Dibromofluoromethane..... ... 50 150 i, 96

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Masn,

Dimple Sharma
Project Manager

9071690.ENR <7>




@ S eqUOia WaInu‘:oC“reNei:\gie&Lsgg

(925) 988-9600

L ¥ 4 Analytical FAX (925) 688-9673

Environmental Resolutions Client Project 1D:  Tosco 76 #6419
74 Digital Dr, Ste 6 Sample Descript:  AIR, A-IWF-07:00

Novato, CA 94949 Analysis Method: EPA 8260
ion: Gl Matteucci Lab Number: 907-1692

QC Batch Number:  MS072999826052A

nstrument 1D: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
PPMV PPMV
Methyl t-Butyl Ether (MTBE)........c...oo e 0.11 360
Surrogates Control Limit % % Recovery
Dibromofluoromethane...............ococooeei e 50 150, e 110

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071690.ENR <8>



. 7~ )
Sequoia 404 N. Wiget Lane

Walnut Creek, CA 94598
(925) 988-9600

W Analytical FAX (925) 9889673

lent Project ID:  Tosco 76 #6419
74 Digital Dr, Ste 6 Matrix: Vapor

Novato, CA 94949
Attention: GI i QC Sample Group: 9071690-692

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xylenes MTBE
Benzene
QC Batchy#: GCo72999 GC072999 GC072999  GCo7299¢ MS072999
8020024 B02002A 802002A 802002A 8260S2A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8260
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel N. Neison
MS/MSD #:  100NG BTEX 100NG BTEX 100NG BTEX  100NG BTEX -
Sample Conc.: N.D. N.D. N.D. N.D. -
Prepared Date: 7/29/99 7/29/99 7/29/99 7/29/99 -
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99 -
Instrument 1.D.#:; HP-2 HP-2 HP-2 HP-2 -
Conc. Spiked: 2.0ug/L 2.0 ug/L 20ug/L 6.0 ug/L -
Result: 1.6 1.5 15 52 -
MS % Recovery: 80 75 75 87 -
Dup. Result: 18 1.6 1.6 5.4 -
MSD % Recov.: 90 80 80 %0
RPD: 12 6.5 6.5 KE: -
RPD Limit; 0-25 0-25 0-25 0-25 -

LCS #: 2L.CS072999 2LCS072999 2L.CS072999 2108072099 LCSp72999
Prepared Date: 7/29/99 7/29/99 7/29/99 7/29/99 7/28/99
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99 7/29/99
Instrument 1D, #: HP-2 HP-2 HP-2 HP-2 GC/MS-2
Conc. Spiked: 20g/L 20ug/L 20pg/L 60 ug/L 10 ug/L
LCS Result: 19 18 18 61 9.3
LCS % Recov.: 95 90 90 102 93
MS/MSD
L.CS 70-130 70-130 70-130 70-130 70-130

Control Limits

Piease Note:

The LCS is a control sample of known, interferent-free matrix that is analyzed using the same reagents
SEQUOIA ANALYTICAL, #1271 preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample
fortified with known quantities of specific compounds and subjected 1o the entire analytical procedure. If
the recovery of analytes from the matrix spike does not fall within specified control limits dus to matrix
interference, the LCS recovery is to be used to validate the batch,

Dimple Sharma ** MS=Matrix Spike, MSD=MS Duplicate, RPD= Relalive % Differencs
Project Manager

"

9071690.ENR <9>
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[ RUIS V]

N? 001201

igbdpEdhi UV ~ iguwuou Ly, i druad

VW) Wt sl Fam (U] wut we

O 819 Striker Ave., Suite B » Sacramento, CA 95834 « (916) 921-9600 FAX (816) 921-0100

0 404 N. Wiget Lane » Walnut Creek, CA 94598 « (925) 988-9600 FAX (925) 988-9673

TOSCO / 76 Products

0 1455 McDowell Blvd. North, Suite D » Petaluma, CA 94954 « (707) 792-1865 FAX (707) 792-0342
0 1551 Industrial Road * San Carlos, CA 94070 « (650) 232-9600 FAX (650) 232-9612

Project Name:

Tasco 76 #Ho6¥7

Consultant Company: £ ionm [ { Qemjgkm, T
!
Address: 73 D idal Drive , Sucire Q0

TOSCO Engineer {required) .Da.u(, De.o.u'ff

1
City: Moty State: £ Zip Code: 942 o9 EK] 34 K330 oY 12 9 () ﬂ / 4 4: N
Telephone: (945> 352 - fro5  FAXE (415) 2@e-sese|Stet Oy S 640 Dibim BIA, Dubli , Ca
Report To: G-/eu P Waffta(c ) Sampler: ,_’E[m Ordes QC Data: ¥ Level D (Standard)y 0 Level C ! OlevelB QOlevel A
Turnaround & 10 Work Days 0 5 Work Days 0 3 Work Day's. Q Drinking Water [Analyses Requested |
Time: 0O 2Work D Q 1Work D 028H 9
me ork Days 'ork Day ours 0 Waste Water 0 (’D
{ OE: UMisc. ODelect. O Eval. D Remed. QODemol. QClosure | ®Other \’L% %1/
B : : . : C 4
Client Date/Time Matrix | # of Cont. Sequoia's Q‘ '
Sample I.D. Sampled Desc. | Cont. Type Sample # A{ 03‘0 Comments
— - 7-—‘26‘? - [ i '
LA TINE-p30 | iae | A | | | Telld 9071650 X
| PeUST |
24~ DF [ FH //7;/5 A | | |Tedlor 19071692 X | X | X
7 A75% ,
3.4 -TwF 07c0| 700 prn ] }Z/Wﬂo'nesz XX /(
4,
5.
6.
8.
9.
10. d T
Z L7
Relinguished By: O Date: Time: Received By: %/% Date: 7/&7 Time: //: 29
Py * 7
" Relinquished By: Date: 7/27 Time: /775 'Received By - Dafe: Tma:
J ?‘W ! et .
~ Relinquished By: / 72\ — I 141 eceived By Lé%r' e 02{92:'7/‘29 Time: (2:25
Wara Samplas Receivad in Gond Condition? D Yes [0 Nn Samnlas on lce? T1Yes O No  Method of Shioment Pace of

Yellow - Sequoia Pink - Client

White - Sequoia



404 N. Wigef Lane"
Walnut Creek, CA 94598

| pug 13 1890 525 68500

FAX (925) 988-9673

Sequoia

ttention: Jim Chappell

QC Batch Number:

#

GC072999

Client Project ID:  Tosco 76 #641
Sample Matrix:
Analysis Meth
First Sam

Air
od: EPA 5030/8015 Mod. /8020

GC072999

Reported;

]

Aug 9, 199

802002A 802002A
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample
Analyte Limit 1.D. 1.D.
pg/L 907-1773 907-1774
A-INF-1730 A-IWF-700
Purgeabie
Hydrocarbons 10 100 110
Benzene 0.050 4.6 48
Toluene 0.050 0.36 N.D.
Ethyl Benzene 0.050 N.D. N.D.
Total Xylenes 0.050 N.D. N.D.
Chromatogram Pattern: Gasoline & Gasoline &
Unidentified Unidentified
Hydrocarbons Hydrocarbons
< C6 < C6
Quality Control Data
Report Limit Multiplication Factor: 5.0 10
Date Analyzed: 7/30/99 7/30/99
Instrument Identification: HP-2 HP-2
Surrogate Recovery, %: 11 98
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting lirnit.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071773.ENR <1>
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404 N. Wiget Lane
Walnut Creek, CA 94598
(925) 988-9600

FAX (925) 988-9673

@ Sequoia

W Analytical

Environmental Resolutions
74 Digital Dr, Ste 6

Client Project ID:  Tosco 76 #6419 Sampled:
Sample Matrix: Air Received:
Analysis Method: EPA 5030/8015 Mod. /8020 Reported:

Novato, CA 94949
jon: Jim Ch First Sample #:  907-1773

QC Batch Number:

GC072899

GCO072999

802002A 802002A
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample Sample
Analyte Limit 1.D. 1.D.
PPMV 9071773 907-1774
A-INF-1730 A-IWF-700
Purgeable
Hydrocarbons 24 25 27
Benzene 0.016 1.4 1.5
Toluene 0.013 0.096 N.D.
Ethyl Benzene 0.012 N.D. N.D.
Total Xylenes 0.012 N.D. N.D.
Chromatogram Paﬁem: Gasoline & Gasoline &
Unidentified Unidentified
Hydrocarbons Hydrocarbons
< Cb < C8
Quality Control Data
Report Limit Multiplication Factor: 5.0 10
Date Analyzed: 7/30/99 7/30/99
Instrument Identification: HP-2 HP-2
Surrogate Recovery, %: 11 98
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Dimpie Sharma
Project Manager

9071773.ENR <2>



Sequoia 404 N. Wiget fane *

Walnut Creek, CA 94508
. (925) 988-9600
v Analy tical FAX (925) 988-9673

ons Client ProjectID: Tosco 76 #6419
Sample Descript:  AIR, A-INF-1730
Analysis Method:  EPA 8260

Lab Number: 90

Received;
Analyzed:

QC Batch Number:

Instrument 1D: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
Hg/L po/L
Methyl t-Butyl Ether (MTBE)..............ocooooeooooo 040 e, 310
Surrogates Control Limit % % Recovery
Dibromofiuoromethane.................cccoocoemoo 50 150, e, 110

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071773.ENR <3>




. 404 N. Wiget Lane
Sequoia Wainut Creek, CA 94598
{925) 988-9600

v Analytical FAX (925) 988-9673

‘Client Project ID: Tosco 76 #6419 - Jul 28, 1999
74 Digital Dr, Ste 6 Sample Descript:  AIR, A-IWF-700

Novato, CA 94949 Analysis Method: EPA 8260
Attention: Jim Chappell :

QC Batch Number:  MS072999826052A

Instrument ID: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
pg/L pa/L
Methyl t-Butyl Ether (MTBE). ..., 040 e 93
Surrogates Control Limit % % Recovery

Dibromofluoromethane.............ccceoveveorcemeeeceeceeee e 50 150, et eeeaere e 99



404 N. Wiget Lane *

SeqUOia Walnut Creek, CA 945908
o
W’ Analytical FAx (575) 58 sery

Environmental Res j : Tosco 76 #6419

74 Digital Dr, Ste 6 Sample Descript:  AIR, A-INF-1730

Novato, CA 94949 Analysis Method: EPA 8260
ttention: Ji Lab Number: 907-1773

QC Batch Nurmnber:  MS072999826052A

Instrument iD; GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
PPMV PPMV
Methyl t-Butyl Ether (MTBE)...........cooooooovoooo O e 86
Surrogates Control Limit % % Recovery

Dibromofiuoromethane..................ocoveeee 50 150, 116



@ SeqUOia | Walnuioée]:k.“gﬁeétgg

(925) 988-9600

v Analytical FAX (925) 988-9673

i :

4 Digital Dr, Ste 6 Sample Descript:  AIR, AIWF-700 Jul 28, 1999
ovato, CA 94949 Analysis Method: EPA 8260 Jul 30, 1999
ttention: Jim Chappell Lab Number 907-1774

QC Batch Number:  MS072999826052A

instrurnent 1D: GC/MS-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
PPMY PPMV
Methyl t-Butyl Ether (MTBE).............onecrcs Q.11 s 26
Surrogates Control Limit % % Recovery
Dibromofluoromethane. ... 50 150 e ag

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071773.ENR <6>



nvironmental Resolutions
74 Digital Dr, Ste 6

Novato, CA 94949
Attention: Jim Chappell

404 N. Wiget Lane -
Walnut Creek, CA 94508
(925) 988-9600
FAX (925) 988-9673

Matrix: Vapor

QC Sample Group: 907177

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xylenes MTBE
Benzene
QC Batch#: GG072999 GCO072999 GC072999  GCO72999 MS072999
802002A 802002A 802002A 802002A 8260824
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8260
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Mirkel J. Minkel J. Minkel J. Minkel N. Nelsan
MS/MSD #:  100NG BTEX 100NG BTEX 100NG BTEX 100NG BTEX
Sample Conc.: N.D. N.D. N.D. 7.1ug/L
Prepared Date: 7/29/99 7/29/99 7/29/99 7/29/99 -
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99
Instrument 1.D. #: HP-2 HP-2 HP-2 HP.2 -
Conc. Spiked: 2.0 ug/L 2.0ug/L 2.0ug/L 6.0 ug/L
Result: 1.6 1.5 15 52
MS % Recovery: 80 75 75 87 .
Dup. Result: 1.8 1.6 1.6 5.4
MSD % Recov.: +] 80 80 90 -
RPD: 1 6.5 65 33 -
RPD Limit: 0-20 0-20 0-20 0-20

LCS #:  2.cSor3099 2LCS073099 2L.CS073099 2LCS073099 LCS073099
Prepared Date: 7/30/99 7/30/99 7/30/99 7/30/99 7/30/99
Analyzed Date: 7/30/99 7/30/99 7/30/99 7/30/99 7/30/99
Instrument I.D.#: HP-2 HP-2 HP-2 HP-2 GC/MS-2
Conc. Spiked: 20 pg/L 20 pg/L 20 ug/L 60 ug/L 10 ug/L
L.CS Resuit: 19 17 19 58 9.2
LCS % Recov.: g5 85 95 97 92
MS/M5D
LCS 70-130 70-130 70-130 70-130 70-130
Control Limits
Please Note:
The LGS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL, #1271 Preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample

Dimple Sharma
Project Manager

linterterence, the LCS recove,

fortified with known quantities of specific compounds and subjected to the entire analytical procedure. I

the recovery of analytes from the matrix spike dees not fali within specified control limits due to matrix
is to be used to validate the batch,
Cuplicate, RPD= Relative % Difference

** MS=Matrix Spike, MSD = M

&

9071773.ENR <7>



N? 001143
TOSCO / 76 Products

< bBU Lihiesapeake Uilve * Meuwuud Lity, WA Uauuo ®

DU Ut UG AV U ot e

O 819 Striker Ave., Suite 8 » Sacramento, CA 95834 « (916) 921-9600 FAX (916) 921-0100
0 404 N. Wiget Lane * Wainut Creek, CA 94598 = (925) 988-9600 FAX (825) 988-9673

4%455 McDowell Blvd. North, Suite D ¢« Petaluma, CA 94954 «

(707) 792-1865 FAX (707) 792-0342

551 Industrial Road » San Carlos, CA 94070 « (650) 232-9600 FAX (650) 232-9612

Consultant Company: 23 ﬂ:silﬂul Deid 2 S/f L[OOR

Project Name:

Toseo o #6414

Address: = i o WV»M leso Ao S

TOSCO Engineer (required)

Duve DEwsTi

City: NDU&J—O 2

State: M_

ZipCode:gyg/9 | mps W2330UT 2L

Teiephone:c_,Q—}Sz 505 -

FAX #:¢/y5 352 19576

Site #, City, State: w all

8907470
bl O

ReportTo: —3; .., C[ . ﬂ ﬂ& L Sampler: —-jrp &/‘ (3,59( q‘ QC Data: /&Jlevel D (standardy QlLevelC QOleveiB 0O Level A
Turnaround Xw Work Days Q 5 Work Days Q 3 Work Daﬁ) Q Drinking Water . [ Analyses Requested |
Time: 2 Work Days Q 1Work Day 0 2-8 Hours 0 Waste Water ',_J/ c{DL b
( JE: QMisc. QDetect. O Eval. ORemed. QDemol. O Closure | SkOther ‘60 v ‘{L

Client Date/Tirme Matrix | # of Cont. Sequoia’s ,\o\"’ ﬂ& fﬁ/’/’ Comments
Sample I.D. Sampled Desc. | Cont. Type Sample # Y I/‘

P

2.

7‘7&?‘”5 q X
s /L ~LNFp3 3s0 ATt | | Teoion 071773 X
+ ey /77 ) ,

of - TWEted gea lace |\ |Tevee 9072774 | X X | X

5.

6.

(

8.

9.

10.

Relinquished By: Date:‘;l-/z‘.y.& Time: Received By: M Date: 7 /Z & | Time: /&2~ 1-/?
* Relinquished By: Date: 5/27 |Time: /] ( ffReceivedBy: Date; Time:
' o e a Py (B 2E L
Relinquished By: I Time: . Received By Lab: sy Da !zg/ ?7 Time: 3. 4S5

VMiarm Cammnlne Baraivad in (and Canditinn?  F1Vee M Nn Samnles on ler? OYes O Ne Method of Shioment Page _ __of _

Yellow - Sequoia Pink - Client

White - Sequoia



404 N. Wiget Lane*
alnut Creek, CA 94598
(925) 988-9600
FAX {925) 988-9673

~ U sNEULGE

Nl AUG 12 1933 i
7] 8 U ]

Sequoia

ient Project ID:  Tosco 76 Station 6419--- = Jul 28,1699
74 Digital Dr, Ste 6 Sample Matrix: Air Received: Jut 29, 1999
Novato, CA 94949 Analysis Method: EPA 5030/8015 Mod. /8020 Reported:  Aug 10, 1999

Attention: Jim Chappelt 907-1803

First Sample #:

QC Batch Number: GC072999

2002A
TOTAL PURGEABLE PETF?OOLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample
Analyte Limit L.D.
ug/L 907-1803
A-IWF-1730
Purgeable
Hydrocarbons 10 72
Benzene 0.050 3.4
Toluene 0.050 N.D.
Ethyl Benzene 0.050 N.D.
Total Xylenes 0.050 N.D.
Chromatogram Pattern: Gasoline &
Unidentified
Hydrocarbons
< C16
Quality Control Data
Report Limit Multiplication Factor: 1.0
Date Analyzed: 7/30/99
Instrument ldentification: HP-2
Surrogate Recovery, %: 106
(QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Dirmple Sharma
Project Manager

9071803.ENR < 1>




. 404 N. Wiget Lane
Sequoia Walnut Creek, CA 94508

(925) 988-9600

v Analytical FAX (925) 988-9673

Sample Matrix: A Heceived.: Jul 29: 1999
Analysis Method: EPA 5030/8015 Mod. /8020 Reported:  Aug 10, 1999
First Sample #:  907-1803

4 Digital Dr, Ste 6
ovato, CA 94949

GC072999

2A
TOTAL PURGEABLE PETROLEUM HYDROCARBONS with BTEX DISTINCTION

Reporting Sample
Analyte Limit 1.D.
PPMV 907-1803
A-IWF-1730
Purgeable
Hydrocarbons 2.4 18
Benzene 0.016 1.1
Toluene 0.013 N.D.
Ethyt Benzene 0.012 N.D.
Total Xylenes 0.012 N.D.
Chromatogram Pattern: Gasoline &
Unidentified
Hydrocarbons
< 16
Quality Control Data
Report Limit Multiplication Factor: 1.0
Date Analyzed: 7/30/99
Instrument Identification: HP-2
Surrogate Recovery, %: 106
{QC Limits = 70-130%)

Purgeable Hydrocarbons are quantitated against a fresh gasoline standard.
Analytes reported as N.D. were not detected above the stated reporting limit.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

9071803.ENR <2>



SeqUOia s - Walnu‘:OC?'ez;(.“(fZIiéézggg‘
W’ Analytical PAX (579) 568 9673

ent Project ID: " Tosco 76 Station 6419
4 Digital Dr, Ste 6 Sample Descript:  AIR, A-IWF-1730* Received:
Novato, CA 94949 Analysis Method: EPA 8260 Analyzed:
ttention: Jim Chappeli Lab Number: 907-1803 Reported

QC Batch Number:  MS0729998260S2A

Instrument ID: GC/Ms-2
MTBE by EPA 8260
Analyte Detection Limit Sample Results
Mg/L pg/L
Methyt t-Butyl Ether (MTBE).............cooovomeeooo 040 e, 83
Sumrogates Control Limit % % Recovery
Dibromofluoromethane................ccooooovv 50 150 96

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271 [Flaase Note:

*Sample was analyzed past one day after recommended holding time has elapsed.

Dimple Sharma
Project Manager

9071803.ENR <3>




Sequoia

W% Analytical

74 Digital Dr, Ste 6

Novato, CA 94949

404 N. Wiget Lane

Walnut Creek, CA 94598

(925} 988-9600
FAX (925) 988-9673

: pled:
Sample Descript:  AIR, AJWF-1730* Received:
Analysis Method: EPA 8260 Analyzed:

u ]
Jul 29,
Aug 1,

Attention: Jim Chappell

QC Batch Numbes:  MS072999826052A

Instrument ID: GC/MS-2
Anaiyte

Methyl t-Butyl Ether (MTBE)...........
Surrogates

Dibromofluoromethane...................

Lab Number: 907-1803 Reported:

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL, #1271

Dimple Sharma
Project Manager

Aug 10

MTBE by EPA 8260
Detection Limit Sample Results
PPMV PPMV
................................. 0.1 23
Control Limit % % Recovery
.................................. 50 50, e 96

Please Note:
*Sample was analyzed past one day after recommended holding time has elapsed.

9071803.ENR <4>



. ~ 404 N. Wiget Line*
SeqUOIa Walnut Creek, CA 94598
(925) 988-9600

W’ Analytical FAX (925) 988-9673

Environmental Res:
74 Digital Dr, Ste 6
Novato, CA 94949
Attention: Jim Chappell

QUALITY CONTROL DATA REPORT

Analyte: Benzene Toluene Ethyl Xytenes MTBE
Benzene
- QC Batch#: GC072999 GC072999 GC072099  GCO72999 MS072999
B802002A 802002A 802002A 802002A 826052A
Analy. Method: EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8260
Prep. Method: EPA 5030 EPA 5030 EPA 5030 EPA 5030 EPA 5030
Analyst: J. Minkel J. Minkel J. Minkel J. Minkel N. Nelson
MS/MSD #:  100NG BTEX 100NG BTEX 100NG BTEX  100NG BTEX -
Sample Conc.: N.D. N.D. N.D. . N.D.
Prepared Date: 7/29/99 7/29/99 7/29/98 7/29/99 -
Analyzed Date: 7/29/99 7/29/99 7/29/99 7/29/99 -
Instrument [.D.#: HP-2 HP-2 HP-2 HP-2 -
Conec. Spiked: 2.0pug/L 20ugfL 2.0pg/l. 60 ug /L -
Result: 1.6 15 15 5.2 -
MS % Recovery: 80 75 75 87
Dup. Resuft: 18 16 1.6 54 -
MSD % Recov.: 90 80 80 0 -
RPD: 12 65 6.5 3.8 -
RPD Limit; 0-25 0-25 0-25 025 -

LCS #: 21.CS073099 2LCS073099 2LCS073089 2LCS073099 LCS0B0199
Prepared Date: 7/30/99 7/30/99 7/30/99 7/30/99 8/1/99
Analyzed Date: 7/30/99 7/30/99 7/30/99 7/30/99 8/1/09

Instrument 1.D.#: HP-2 HP-2 HP-2 HP-2 GC/MS-2
Conc. Spiked: 20 pg/L 20 g /L 20 ugfL 80 ug/L 10 pg/L
LCS Result: 19 17 19 58 1
LCS % Recov.: 95 8s 95 97 110
MS/MSD
LCS 70-130 70-130 70-130 70-130 70-130
Control Limits
Please Note:

The LGS is a control sample of known, interferent-free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL, #1271 preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample

Tortified with known quantities of specific compounds and subjected to the entire analytical procedure. i
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix

{ Linterference, the LCS recovery is to be used to validate the batch.
Dimple Sharma ** MS=Matrix Spike, MSD =MS Duplicate, RPD= Relative % Difference

Project Manager

9071803.ENR <5>
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N© 001144
TOSCO/ 76 Products

o DBU Lliegsdpedke LIve * NMeUuwoul ULy, Wi J9Uod .

LLIU) WUY TIUUY T AA WWa) ol Jasd

0 819 Striker Ave., Suite 8 = Sacramento, CA 95834 * (916) 921-9600 FAX (916) 921-0100

X 404 N. Wiget Lane » Walnut Creek, CA 94598 » (925)
Q 1455 McDowell Bivd. North, Suite D « Petaluma, CA 940854 «

988-9600 FAX (925) 988-9673
(707) 792-1865 FAX (707) 792-0342

ﬂﬁ551 industrial Road * San Carlos, CA 94070 * (650) 232-9600 FAX (650) 232-9612

Consuitant Company: /;u ; [-omm%_le,// jp_ga[,/[,‘auj 2o

Project Name: Tosco Ho

sFaT e LYY 1§

TOSCO Engineer (required) DML np ) _H._.,

Address: 2 2 /7;7'/}'&// Y/ ‘SQ,"LQ /0O

HvH ‘} . H . LRI I 1
S M. o State: (14} Zip Code: Gyge/§ |FLT ¢ 23304 T2 QanTiSs
Telephone:L (/4™ 352 9/0S FAX#:cf14" 752 1¥56 Site #, City, State: ¢} )4 | DU hiw Oy
Report To: ina (rf e | I Sampler: jo LA (‘)( QC Data: RLevel D (Standard) QlevelC QOlevelB QLlevel A
Turnaround 40 Work Days " Q5 Work Days Q 3 Work Day: 0 Drinking Water v [Analyses Requested)
Time: QO 2 Work Days 0 1Work Day O 2-8 Hours 0 Waste Water ¢ ¢ 0
~ADE: 0 Misc. QDetect. O Eval. ©Remed. QDemol. O Closure | O Other 0\‘0 6‘1}9
. . &
Client Date/Time Matrix | # of Cont. Sequoia’s
Sample 1.D. Sampled Desc. | Cont. | Type Sample # 4\\“ N:‘Jy Comments
- Es
1/4-TWE 1730 ﬁ%/ﬁrr}o gen |\ |ravoe |907180 X
2.
3.
4.
5.
6.
8.
9.
10, .
Relinquished By: ’__L,CM &&_‘_‘\M /é{_ﬁ Datei}/;@éz, Time: Received By: Date: Time:
Relinquished By: 0 Date: Time: | Received.-By: — Date: Time:
Relinquished By: / Date: Time: Received By Lab:@Q@m Date) /7_7 /{7 Time: 44 LI' 2__:-——-
— 7 ——
At Omrmmlae PBaraiiad im Rend Canditinn?  TMiVee T RA Qamnloe An Ira? MYoae M NA Mathnd nf Shinmant Pane nt

Yellow - Sequoia Pink - Client

White - Sequoia



ATTACHMENT B

SOP-25
HYDROCARBON REMOVAL FROM A VADOSE WELL



POUNDS OF HYDROCARBON IN A VAPOR
, STREAM

INPUT DATA:

1) Vapor flow rate acfm (usually by Pitot tube)

2) Vapor pressure at the flow measuring device (in inches of H,0) (use {-} for vacuum)

3) Vapor temperature at the flow measuring device.

4) Hydrocarbon content of vapor (usually in mg/M®*) for ppmv you need molecular weight.
5) Length of time (usually hours) over which flow rate occurred)

From periodic measurements, a calculation of total pounds of hydrocarbons removed from a well or from
a system are calculated. The input data listed above are measured at a point in time. To calculate quantities
removed, some assumptions must be made about what was happening between measurements. The
following assumptions will be used for the sake of consistency:

ASSUMPTIONS:

1) Vapor flow for the period equals the average of the initial and final reading for the period.

2) Pressure and temperature for the entire period will be the final reading.

3) Hydrocarbon concentration for the period equals the average of the initial and final reading.

4) The hours of operation can be taken from an hour meter, an electric meter or will be assumed to be equal
to the time between measurements.

5) If the unit is found down - try to determine how many hours it did operate and use the data taken for the
previous period to make the calculations. Restart the unit and then take data to start the next period.

P C ATIONS
Date Time Temp Press HC conc Vapor flow  Calc.
deg F in H;0O mg/M3 acfm 1b. rem.
1/6/95 11:00 70 -46 2000 120
1/7/95 13:00 55 -50 1350 90
1/8/95 10:00 80 -13 750 100 7.4

Calculate the pounds of hydrocarbon removed from the system during the basis period from 13:00 (1:00 pm)
on the 7th to 10 am on the 8th. Pressure and temperature of the measurements (at the flow meter) must be
corrected to the P and T used to report the HC concentration (which are P = 1 atm and T = 70 deg F). 1 atm
= 14.7psia, 760 mm Hg, or 407 in ;0. T,,, =460+ T deg F

Hours of operation = 21, T=80,P=-13, HC = (1350+750)/2 = 1050 mg/M* Flow = 95
(460+70) (407-13) 28.3 1050 1

21 x 60 x 95 x X X X X = 741b
(460+80) 407 1000 1000 454

hr  min cuft M’ g ib b

----- X === X==em= X Teon X Pen X X X =

basis  hr min cuft M g basis
21 x 60 x 95 x 0.98 x 097 x 0.0283x 1.050 x1/454 = 7.41b.

cumulative lbs. (the running total) = the sum of all the previous periods.

Note: If results are given in ppm, an assumption about the molecular weight of the hydrocarbon must be
made to convert ppm into mg/M’. ppmv x molecular wt. 24.1 = mg/M’. (Use 102 for gasoline)
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