ExxonMobil

Refining and Supply Company Gene N. Ortega
Downstream - Safety, Health & Environment Territory Manager
Environmental Remediation Global Remediation — US Retail

2300 Clayton Road, Suilte 1250
P.O. Box 4032
Concord, CA 945244032

(925) 246-8747 Telephone EXOI'I Mobil

(925) 246-8798 Facsimile

gene.n ortega@exxon.com Refining & Supply

October 19, 2001

Mr. Don Hwang

Alameda County Health Services Agency

Environmental Health Division

1131 Harbor Bay Parkway, Suite 250

Alameda, California 94502-6577 ol

RE: Former Exxon RAS #7-0235/2225 Telegraph Avenue, Oakland, California.
Dear Mr. Hwang:

Attached for your review and comment is a document entitled Dwel-Phase Extraction Pilotr Test, dated
October 19, 2001, for the above referenced site. The report was prepared by Environmental
Resolutions, Inc. (ERI) of Novato, Califormia, and details duval-phase extraction test activities at the
subject site.

If you have any questions or comments, please contact me at (923) 246-8747.

s
o

Sincerely,

Attachment; ERT’s Dual-Phase Extraction Pilot Test, dated October 19, 2001.

cc: w/ attachment
Mr. Lewis M. Jones, East Bay Municipal Utility District

cc: w/o attachment
Mr. Scott Thompson, Environmental Resolutions, Inc.




ERI
ENVIRONMENTAL RESOLUTIONS, INC.

October 19, 2001
ERI 222905.R01

Mr. Gene N. Ortega
ExxonMobil Qil Corporation
P.O. Box 4032

Concord, California 94524-4032

Subject: Dual-Phase Extraction Pilot Test, Former Exxon Service Station 7-0235, 2225
Telegraph Avenue, Oakland, California.

Mr. Ortega:

At the request of ExxonMobil Qil Corporation (formerly Exxon Company, U.S.A.) (ExxonMobil),
Environmental Resolutions, Inc. (ERI) performed a continuous (24 hr/day) nine-day dual-phase
extraction (DPE) pilot test at the subject site on September 11 through September 19, 2001. Fieldwork
was performed in accordance with ERI’s Work Plan to Perform a Dual-Phase Exiraction Pilot Test
(Work Plan), dated April 24, 2001. The Work Plan was approved in a letter from the Alameda County
Health Care Services, Environmental Health Services, dated August 20, 2001 (Attachment A). ERI
used a portable DPE trailer to extract soil vapor and groundwater from groundwater recovery wells
RW1 and RW2. The purpose of the test was to evaluate the feasibility of using DPE to reduce
dissolved methyl tertiary butyl ether (MTBE) concentrations in groundwater at the subject site.

BACKGROUND

The site is located on the southwestern corner of Telegraph Avenue and West Grand Avenue in
QOakland, California, as shown on the Site Vicinity Map (Plate 1). The locations of underground
storage tanks (USTs), dispenser islands, and other select site features are shown on the Generalized Site
Plan (Plate 2). Properties in the vicinity of the site are occupied primarily by commercial
developments.

FIELD ACTIVITIES

Field Work and Sampling

ERI performed the field investigation in accordance with a site-specific health and safety plan. ERI
operated the portable DPE system in accordance with the Authority To Construct for Plant 12856
issued by the Bay Area Air Quality Management District; a copy of which is included in Attachment B.

The test was performed using a trailer-mounted DPE unit equipped with two 5-horsepower liquid-ring
pumps (LRPs). Two 500-pound vapor-phase granular activated carbon (GAC) adsorbers connected in
series provided vapor abatement. Extracted groundwater was treated using sediment filters, three 200-
pound liquid-phase GAC vessels connected in series with associated piping and controls. Treated water
was discharged into County storm drain facilities in accordance with Wastewater Discharge Permit No.

73 Digital Drive, Suite 100, Novato, California 94949-5791 415-382-9105 (FAX 415-382-1856)
Lake Forest < Novalo + Sealtle




ERI 222905,R01 Former Exxon Service Station 7-0235 Oakland, California October 19, 2001

5046702 1 issued by the East Bay Municipal Utility District (EBMUD). A copy of the permit is
included in Attachment B.

ERI used existing groundwater recovery wells RW1 and RW2 for extraction; Groundwater monitoring
wells MW6E and MW6H were used as observation wells (Plate 2).

Prior to beginning the DPE test on September 11, 2001, groundwater levels were recorded from
observation wells MW6E and MW6H. After approximately 72 hours of operation, monitoring data
indicated the vapor-phase GAC was becoming loaded to capacity with hydrocarbons at which time ERE
changed out the GAC. This occurred twice more during the test.

Hydrocarbon concentrations in the influent and effluent vapor were measured daily using a photo-
jonization detector (PID). Induced pressure at the observation wells was also measured and recorded
daily. Field data recorded during the DPE test are presented in Table 1.

Sample Collection and Laboratory Analysis Results

Influent soil vapor and groundwater samples were collected periodically and submitted for analysis to
Southern Petroleum Laboratories, Inc. (SPL) and Sequoia Analytical Laboratories, Inc. (Sequoia),
California state-certified laboratories, under Chain-of-Custody. Soil vapor samples were analyzed for
total petroleum hydrocarbons as gasoline (TPHg); benzene, toluene, ethylbenzene, and total xylenes
(BTEX); and methy! tertiary butyl ether (MTBE) using the laboratory methods listed in Table 2.
Laboratory analysis results of soil vapor samples are presented in Table 2. '

Groundwater samples were analyzed for TPHg, BTEX, MTBE, and total petroleum hydrocarbons as
diesel (TPHd), using the laboratory methods listed in Table 3. Laboratory analysis results of
groundwater samples are also presented in Table 3. Laboratory reports and Chain-of-Custody records
are included as Attachment C,

Laboratory analysis results of influent vapor samples (combined from well RW1 and RW2) indicate
TPHg concentrations ranged from 1000 micrograms per liter (ng/L) to 54,000 pg/L during the test.
MTBE concentrations range from 28 pg/L to 940 pg/L during the DPE test.

Laboratory analysis results of influent groundwater samples collected from RW1 and RW2 indicate
TPHg concentrations of 4,300 pg/L to 4,500 pg/L and MTBE concentrations of 350 pg/L to 650 pg/L.

Dual-Phase Extraction Test Resulis

Using ERI’s SOP-25: “Hydrocarbon Removal From a Vadose Well” (Attachment D), ERI estimates
that approximately 187.5 pounds of gasoline-range hydrocarbons (as TPHg), and 2.36 pounds of
MTBE were removed by DPE during the nine-day DPE test.

ERI estimates the effective radius of influence (ROI) for soil vapor extraction (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 is less than 20 feet (the distance to the closest observation
well).

2
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The average groundwater flow rate for the nine-day test was 1,06 gpm. ERI estimates that
approximately 0.329 pounds of TPHg, and 0.0374 pounds of MTBE were removed by groundwatcr
extraction during the nine-day DPE test.

Groundwater Treatment and Discharge

ERI treated and discharped a total of 9,000 gallons of extracted groundwater using the portable water
treatment system during the test.

CONCLUSIONS

Based on the data collected in the field during the test periods and analytical laboratory results, ERI
concludes the following:

« DPE is an effective method for source removal at this site.

« A total of approximately 187.5 pounds of TPHg and 2.36 pounds of MTBE were removed
during the DPE feasibility test. A total of 0.329 pounds of TPHg, and 0.0374 pounds of
MTBE were removed by groundwater extraction during the DPE test.

+ Because induced vacuum was not observed in the observation wells, the effective vacuum ROl
is less than 20 feet, the distance to the nearest observation well.

» A total of 9,000 galions of groundwater was extracted and treated during the nine day DPE
test. The average extraction rate for the test was 1.06 gpm.

DOCUMENT DISTRIBUTION
ERI recommends forwarding copies of this report to:

Mr. Don Hwang

Alameda County Health Care Services Agency
Environmental Health Division

1131 Harbor Bay Parkway, Room 230
Alameda, California 94502-6577

Mr. Lewis M. Jones

East Bay Municipal Utility District
Source Control Division

P.O. Box 24055

Oakland, California 94623-1055

LIMITATIONS

This report was prepared in accordance with generally accepted standards of environmental practice in
California at the time this investigation was performed. This report has been prepared for
ExxonMobil, and any retiance on this report by third parties shall be at such party’s sole risk.

3



ERI 222905.R01 Former Exxon Service Station 7-0235 Oakland, California October 19, 2001

Please call Mr. Scott D. Thompson, ERI’s project manager for this site, at (415) 382-5987 if you have
any questions regarding this report.

Attachments:

Sincerely,
Environmental Resolutions, Inc.

/John W. Mahoney
\.-Staff Scientist

!

John B. Bobbitt

R.G. 4313
Table 1: Dual-Phase Extraction Test Field Data
Table 2: Soil Vapor Sample Results
Table 3: Groundwater Sample Results
Table 4; Hydrocarbon Removal, Groundwater
Table 5: Hydrocarbon Removal, Vapor
Plate 1: Site Vicinity Map
Plate 2: Generalized Site Plan

Attachment A: Alameda County Health Care Services Agency Approval Letter,
Dated August 20, 2001

Attachment B: Authority to Construct and Wastewater Permits

Attachment C: Laboratory Analysis Reports and Chain-of-Custody Records

Attachment D: ERI SOP-25: “Hydrocarbon Removal From a Vadose Well”



TABLE 1
Dual-Phase Extraction Test Field Data
Former Exxon Service Station 7-0233
2225 Telegraph Avenue
Qakland, California
(Page 1 of 1)

Extraction Weil Extraction Well Observation Wells
Date Time Elapsed time RW1 RW2 MWe6E MW6H
U] L (55'W(25") (157)/( 857
Hours Minutes & rerran et aaians Vacuum (Inches of Water)......cvvvviiiaimenionieres >
9/11/01 15:00 0 0.0 0.0 0.00 0.00
15:30 30 327 0 0.00 0.00
16:00 60 286 0 0.00 0.60
9/12/01 17:20 1580 238 0 0.00 0.00
9/13/01 14:00 2820 218 232 0.00 0.10
9/14/01 14:00 4260 218 163 0.07 0.08
5/14/01 15:00 Vapor Phase carbon changed out
9/17/01 15:00 8640 218 136 0.00 0.00
0/18/01 13:00 9960 177 95 0.00 0.00
9/18/01 14:00 Vapor Phase carbon changed out
9/19/01 15:00 11,520 197 177 0.00 0.00
9/19/01 14:00 Vapor Phase carbon changed out
920/01 11:00 12,720 177 95 0.00 0.00
Motes:
Time = Time presented using a 24-hour clock.
{10 = Distance from extraction well,

Vacuum recorded at the extraction wells has been converted from inches of mercury to
inches of water by using a factor of 13.62.




TABLE 2
Soil Vapor Sample Results
Former Exxon Service Station 7-0235
2225 Telegraph Avenue
Oakland, Califernia
{(Page 1 of 1)

Sample Sample Sampling Time TPHg MTBE B T E X
D Location Date LS PO U L e e >
A-INF Influent 09/11/01 16:00 54,000 040 610 420 120 390
A-INF Influent 09/12/01 18:10 1,700 36 27 17 4.9 17
A-INF Iaftuent 09/13/01 14:00 1,000 28 15 15 4.4 15
A-INF Influent 09/17/01 15:00 9,700 53 320 280 66 294
A-INF Influent 09/20/01 12:00 13,000 180 230 220 46 190

Notes:
ug/L = Micrograms per liter
TPHg = Total petrolenm hydrocarbons as gasoline analyzed using EPA method 8015 (modified).
BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA method 2020,
MTBE = Methyl tertiary butyl ether analyzed using EPA method 8020.

< = Less than the stated laboratory method detection limit.




TABLE 3
Groundwater Sample Results
Former Exxon Service Station 7-0235
2225 Telegraph Avenue
Oakland, California
(Page 1 of 1)

Sample Sampling Sampling TPHd TPHg MTEE B T E X
D Date Time O UE/L. e >
W-INF 9/11/01 16:00 770 4,300 630 310 160 26 347
W-EFF (9/13/01 14:00 <D.5 <0.5 <0.5 <0.5
W-INF 09/20/01 12:00 230 4,500 330 250 270 33 490

Notes:
W-INF = Water sample collected from the influent sample port.
W-EFF = Water sample collected from the effluent sample port.
TPHA Total petroleum hydrocarbons as diesel analyzed using EPA method 8015 (modified).
TPHg Total petrolevm hydrocarbons as gasoline analyzed using EPA method 8015 (modified).
MTBE Methyl tertiary butyl ether analvzed using EPA method 8020.
BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA method 8020.
ug/L = Micrograms per liter.
< = Less than the stated laboratory method detection limit.

Not sampied/not measured.



Table 4
Hydrocarbon Removal from Groundwater
Former Exxon Service Station 7-0235
2225 Telegraph Avenue
Qakland, California
(Page 1 of 1)

Hours of Totalizer Gallons Average Analysis Results TPHg Removal MTBE Removal
Pumping weki Date Operation Reading Pumped Flow Rate TPHg MTBE Per Period Cumulative Per Period Cumulative
(hours) {gallons) {gallons) {gpm) (ug/l) {ug/) (Ibs) {lbs) (Ibs) (Ibs)
RW1 9/11/01 0.0 274030 0 0.0
9/11/01 0.5 274030 0 0.0
9/11/01 1.0 274060 30 0.5 4300.0 650.0 0,00005 0.00005 0.00001 0.00001
9/12/01 24.5 274390 530 0.4
RW2 9/13/01 21.5 275340 750 0.6
9/14/01 24.0 277500 2160 1.3
RW1, RW2 9/17/01 1.0 277743 243 4.1
9/18/01 220 279570 1827 1.4
9/15/01 26.0 281510 1940 1.2
9/20/01 20.0 282950 1480 1.2
9/20/01 1.0 283030 40 0.7 4500.0 350.0 0.32930 0.32935 0.03742 0.03743
Notes:
W-INF = Influent groundwater sample (coliected prior to carbon treatment).
TPHg = Total petrolewm hydrocarbons as gasoline analyzed using EPA Method 8015 (modified).
MTBE = Methyl tertiary buty] ether analyzed using EPA Method 8020.
gpm = Gallons per minute.
ug/l = Micrograms per liter.
Ibs = Pounds.
- = Mot sampled/not measured.
ND = Mot detected.

Removal rates are calculated using ERI's SOP-25: "Hydrocarbons Removed from A Vadose Well "

10/17/01



TABLE §
Hydrocarbon Removal, Soil Vapor
Former Exxon Service Station 7-0235

2225 Telegraph Avenue
Oakland, California
(Page 1 of 1)

Field Measurements Laborawry Analysis Resulis TPHg Removal MTBE Removal
Date Tirne Sample ID | Hours of Temp Flow PID TPHg MTBE Per Period Cumulative Per Period Cumulative
Operation (F) {scfin) {ppmv} {mg/m3) {mg/m3} {lbs) {1bs) {lbs) {Ibs) Remarks
9/11/01 15:00 A-Inf 0.0 55 0 54,000 940 0.00 (100 0.00 0.00 Start Test RW1
15:30 0.5 62 4
16:00 1.0 70 5 > 10,000
09/12/01 16:30 A-Inf 25.5 92 38 = 10,000 1,700 36 50,73 50.713 0.89 0.89
0913/01 14:00 A-Inf 47.0 98 61 > 10,000 1,000 28 538 56.12 0.13 1.02 RW2 online
09/14/01 14:00 no 100 41 > 10,000 .
09/14/01 15:00 72.0 100 41 Shutdown for weekend
09/17/1 15:00 A-Inf 0.0 63 19 > 10,000 9,700 53 0.00 56.12 0.00 1.02 Start test RW1/RW2
00/18/01 13:00 2.0 100 37 > 10,000
09/19/01 15:00 48.0 97 41 >10,000
09/20/01 11:00 A-Inf 68.0 95 72 > 10,000 13,000 180 131.34 187.46 1.35 2.36
12:00 69.0 95 76 >10,000 End test RW1/RW2
187.5 2.36 Total Removed
Notes:
A-INF = Influent soil vaper sample (collected prior to carbon treatment).
TPHg = Total petrolenm hydrocarbons as gasoline analyzed using EPA Method 8015M.
MTEE = Methyl tertiary buty! ether analyzed nsing EPA Method 8020.
F = Degrees Fahrenheit.
in H2O = Inches of water,
scfm = Standard cubic feet per minute.
mg/im3 = Milligrams per cubic meter.
b = Pounds.

ppmy = Parts per million by volume.
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ATTACHMENT A

ALAMEDA COUNTY HEALTH CARE SERVICES AGENCY APPROVAL
LETTER, DATED AUGUST 20, 2001



LAMEDA COUNTY
HEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agency Director

ENVIBONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577
- {510) 567-6700
August 20, 2001 : FAX {510) 337-9335

Darin Rouse, Senior Engineer

Exxon Co., U.S.A.

ExxonMobil

Refining & Supply _

Safety, Health and Environment
. Environmental Engineering

P.O. Box 4032 ,

Concord, CA 94524-4032

Dear Mr. Rouse:

Subject: Exxon RAS #7-0235, 2225 Telegraph Ave,, Qakland, CA
RO0000358

“Work Plan to Perform a Dual-Phase Extraction Test {DPE)...” dated Apnl 17, 2001, by
Environmental Resolutions, Inc., was determined to be acceptable by Chuck Headlee, Regional
Water Quality Contro! Board, after reviewing a fax copy which [ sent him. Therefore, 1t 15

I approved. Please notify me when DPE will occur.
l If you have any questions, call me at (510) 567-6746.
l Sinccrely, .
l Don Hwang
Hazardous Materials Specialist

/%
C: Casey Sanders, Envuonmental Resolutions, Inc 73 Dlgltal Dr Suite 100, Novato, CA
94949-5791

file



ATTACHMENT B

AUTHORITY TO CONSTRUCT AND WASTEWATER PERMITS
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efia Young
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DeSaulnier
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3 C. Brown, Jr. -
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January 16, 2001
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Environmental Resolutions Iac

73 Digital Drive, Suite 100 l B

Novato, CA 94949
Attention: Fernando Valenzuela ig;-'%-‘ ‘%g& ' " & .
APP on N 02018
Plant Number: % - 12856
Equipment Location: ~
1801 So Delaware 5t
San Mateo, CA 94402
Dear Applicant; '

This is your Authority to Construct the following:

5-1 Portable Soil Vapor Extraction System consisting of a two liquid ring vacuum
blowers not to exceed 150 scfm aggregate operating capacity, and ancillary
equipment abated by A-1, at least two (500 b migimun capacity) carbon
adsorption vessels arranged in series

The equipment described above is subject to condition no. 17782,

Notification

Please contact your assigned Permit Engineer, listed in the correspondence section of this letter, by
phone, by fax, or in writing at least three days before the initial operation of the equipment so that we
may observe the equipment in operation and verify conformance with the Authority to Construct.
Operation includes any start-up of the source for testing or other purposes. Operation of equipment
without riotification to the District may result in enforcement action. Do not send start-up
notifications to the Air Pollution Control Officer.

Start-up Period
After receipt of the start-up letter required above, this Authority to Construct authorizes operation

during the start-up period from the date of initial operation noted in your start-up letter until the
Permit to Operate is issued, uptoa maximum of 90 days. All conditions (specific or implied) of the
Authority to Construct are in effect during the start-up period.

Fees _
District Regulation 3 requires a fee, for each new Permit to Operate. You will be imyoiced upon
receipt of your start-up letter. No permits will be issued until all outstanding fees are paid.

Implied Conditions ' _ _ :
In the absence of specific permit conditions to the contrary, the throughputs, fuel and material
consumption, capacities, and hours of operation described in yaur permit application will be

parameters, or change in raw material handled, may be made. '

. considered maximur allowable limits. A new permit will be required before any increase in these

Expiration ' - - L s
In accordance with Regulation 2-1-407, this Authority to Construct expires two years from the date of
issuance valess substantial use of the auﬂgority' hasbegun. P T

P
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Application. 02018 ¢
January 16, 2001

Conflidentiality

Unless you have already designated specifically identified matenials in your permit application as
confidential, under the California Public Records Act, all data in your permit application, the permit
itself and all permit conditions will be considered a matter of public record and may be disclosed to a
third party. Please contact you permit reviewer immediately if you wish to amend your permit
application submittals or to designate certain permit conditions as confidential, Unless we hear from
you within ten (10) calendar days of this letter, except for materials which have beea previousty
designated as confidential, you sha!! be deemed to have waived any claim of confidentiality with
respect to all materials in the District’s files relating to this permit application.

Right of Entry

The Air Pollution Control Officer of the Bay Area Air Quality Management District, the Chairman of
the California Air Resources Board, the Regional Administrator of the Environmental Protection
Agency, and/or their designees, upon presentation of credentials, shall be granted the right of entry to
any premises on which an air pollution source is located for the purposes of:

A. The inspection of the source

B. The sampling of materials used at the source
C. The conduction of an emissions source test
D. The inspection of any records required by District rule or permit condition,

Correspondence
Please include you application number with any correspondence with the District. The District's

regulations may be viewed online at www.baagmd. gov/regs/mulereg htm. If you have any questions on
this matter, please call Robert E Cave, Air Quality Engineer Il at (415) 749-5048. Startup
information may be faxed to the Permit Division xt 415-749-5030,

Very truly yours,

Ellen Garvey
Executive Officer/

Air Pollution 00201 Officer

¥
Permit Services Division

BFB:REC: es
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Application 2018; Plant 12856
Environmental Resolutions, Inc.
Source S-1, Portable Soil Vapor Extraction System

1.

The operator of this source shall notify the District
at least 3 days prior to start-up of operation at any
new location. The notification shall include:

a. Street address, including zip code, for the
location where the equipment will be operated,

b. The name and telephone number of a contact person
where the equipment will be operated.

c. The date of initial start-up and estimated
duration of operations at that location.

d. The distance from the source to the outer
boundary of the nearest K-12 school, or
indication that the distance is greater than 1500
feet,

In the event that the start-up is delayed less than 5

days, the operator may provide telephone notice of said

change to the assigned Plant Engineer in the Permit

Services Division. If the start-up is delayed more

than 5 days, written notification must be resubmitted,

This equipment shall not remain at any single location

for a period in excess of 12 consecutive months,

following the date of initial operation except as
allowed under Section 2-1-220.10. If this portable
equipment remains at any fixed location for more than

12 months, the portable permit will automatically

revert to a conventional permanent location permit and

Will lose its portability.

This portable equipment, S-1, shall operate at all

times in conformance with the eligibility requirements

set forth 1n Regulation for portable equip

This equ1pment shall "be "used exclusively for the
removal of non-chlorinated volatile organic compounds
associated with petroleum products from extracted
seil wvapor. This shall be demonstrated by onsite
sampling required in condition 11 below.

Precursor Organic Compound (POC) emissions from Source
S-1 shall be vented at all times to Abatement device

"A-1, at 1least two (500 lb minimum capacity) activated

carbon vessels arranged in series, Soil vapor flow
rate shall not exceed 150 scfm.
The operator of this source shall monitor with a photo-
ionization detector (PID), flame-ionization detector
(FID), or other method approved in writing by the
District's .Source Test Manager at the following
locations: '
a, At the inlet to the second to 1ast carbon vessel
in series, :
b. At the inlet to the last carbon vessel in series,
c. At the outlet of the carbon vessel that is last in




10.

11.

12.

13.

BERPERPINTINTRS 00 0 G e T AR

series prior to venting to the atmosphere.

When using an FID to monitor breakihrough, readings may

be taken with and without a carbon filter tip fitted on

the FID probe. Concentrations measured wWith the carbon
filter tip in place shall be considered methane for the
purpose of these permit conditions.

These monitor readings shall be recorded in a

monitoring log at the time they are taken. The

monitoring results shall be wused to estimate the
frequency of carbon change-out necessary to maintain
compliance with conditions number 9 and 10 and shall be
conducted on a daily basis. The operator of this
source may propose for District revied, based on actual
measurements taken at the site during operation of the
source, that the monitoring schedule be changed based
on the decline in organic emissions andfor the
demonstrated breakthrough rates of the carbon vessels.

Written approval by the District's Permit Services

Division must be received by the operator prior to any

change to the monitoring schedule.

The second to last carbon vessel shall be immediately

changed out with unspent carbon upon breakthrough,

defined as the detection at its ocutlet of the higher of
the following:

a. 10% of the inlet stream concentration to the
carbon vessel.

b. 10 ppmv (measured as C6).

The last carbon vessel shall be immediately changed out

With unspent carbon upon detection at its outlet of 10

ppmv (measured as CB).

Within 48 hours of commencing operation at any neu

location, the operator of this source shall:

a., Analyze the inlet gas to determine the
concentration of total POC and benzene present to
determine compliance with condition 5 above.

b. Measure the influent flow rate to determine
compliance with condition & above.

c. Samples shall be analyzed according to modified
EPA test methods 8015 and 8021 or their equivalent
to determine the concentrations of POC and
benzene.

Within 30 days from the completion of each treatment

operation at a given location, the operater of this

source shall provide the assigned Plant Engineer in the

Permit Services Division with a summary showing the

following information:

a. The dates and total number of -days that the
equipment was at that location and the dates, ‘and
total number of days that the equipment was
operated at that locatioen. :

b. The results of all emission tests, analyses, or
monitoring results logged in for the day of
operation they Were taken.

¢. The total throughput of contaminated soil vapor
processed by §-1 at that location (indicated
in cubic feet).

HWithin 30 days after the end of every calendar year,

the operator of this source shall provide the assigned

Plant Engineer in the Permit Services Division a year

end summary showing the following information:



14,

15.

a. The location(s} at which the equipment was
operated including the dates operated at each
location.

b.  The total throughput of contaminated soil vapor
for the previous four gquarters {indicated in
cubic feet).

The operator shall maintain a file containing all
measurements, records and other data that are required
to ba collected pursuant to the various provisions of
this conditional Permit to Operate. All measurements,
records and data required to be maintained by the
operator shall be retained for at  least 1two years
following the date the data is recorded.
Any non-compliance wWith these conditions shall be
reported to the Compliance and Enforcement Division at
the time that it is first discovered. The submittal
shall detail the corrective action taken and shall
include the data showing the exceedance as well as the
time of occurrence.
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April 27, 2001

Mr. Gene Ortega

ExxonMobil Refining and Supply
P.O. Box 4032

Concord, CA 94524

Dear Ortega:

Re: Wastewater Discharge Permit No. 50467(52 1

DAWVO A WiLLIAMS
LHRECTOR OF WASTEWATER

CERTIFIED MAIL
(Return Receipt Requested)
Certified Mail No. 7099 3220 0004 4113 8887

P
LA

Poa
oL
P

MAY 01 2001
S GTTT

it e T —

Enclosed is the Wastewater Discharge Permit Revision for the treated groundwater discharge
from your facility located at 2225 Telegraph Avenue, QOakland, effective April 27, 2001 through
February 20, 2002. Please read the Permit Terms and Conditions. As a Permit holder, you are
legally responsible for complying with all Permit conditions and requirements.

ExxonMobil Refining and Supply shall report to the Source Control Division any changes, either
permanent or temporary, to the premises or operation that significantly affect either the volume
or quality of wastewater discharged or deviate from the Termis-and Conditions under which this

Permit 1s granted.

Please replﬁCe the enclosed Wastewater Discharge Permit pages 1-3 of your current Permit. If
you have any questions regarding this matter, please contact Trish Maguire of the Source Control

Division at (510) 287-1727.

LMJ: PEM: pem

Enclosures

Mr. Casey Sanders, ERI (permit)
73 Digital Drive, Suite 100
Novato, CA 94949

P.0. BOX 24055 . DAKLAND . CA 94623-1055 . 510) 287-1405

wihids\permits\groundwater\ExxonMobil ypeemit revision.doc
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ExxonMobil Refining and Supply (Station #7-0235}
Permit No. 5046702 1
Page No. 1

R AR MImam R PEmE-RAWAN R

Terms and Conditions

GENERAL CONDITIONS

L Title I, Section 5 of EBMUD Ordinance No. 311 prohibits the discharge of groundwater to the
community sewer. This Permit to discharge treated groundwater is considered 2 waiver of the
prohibition and is issued based on ExxonMobil Refining and Supply’s application that discharge of
pollutants to the community sewer will be minimized and rnethods to reclaim the groundwater, to
the extent technically and economically feasible, have been made. )

IL. This Wastewater Discharge Permit is granted to ExxonMobil Refining.and Suppljr to discharge
treated groundwater to the side sewer only from the facility located at 2225 Telegraph Avenue in
Oakland (Exxon Service Station #7-0235). ‘

1L ExxonMobil Refining and Supply shall cease discharge of the treated groundwater immediately if
not in compliance with any of the Terms and Conditions of this Permut.

Iv. ExxonMobil Refining and Supply shall comply with all items of the attached STANDARD
TERMS AND CONDITIONS, March 2001 Edition.

COAMPLIANCE REQUIREMENTS

I ExxonMobi! Refining and Supply shall pretreat all groundwater before discharging to the side
sewer at 2225 Telegraph Avenue, Ozkland (Exxon Service Station #7-0235). Pretreatment shall
consist of processes displayed in the Portable Dual-Phase Extraction Trailer Process Schematic
Diagram, Plate 4, 10/10/00.

I ExxonMobil Refining and Supply shall maintain records of operation and maintenance activities on
the groundwater pretreatment system. The records shall mnclude, but are not limited to, flow meter
readings from flow totalizer at a maximum of monthly intervals, maintenance activities performed,
description of operational changes, visual observations of system leaks or fouling and hazardous
waste offhaul documents. The records shall be available to the District staff upon request.

HI. ExxonMobil Refining and Supply shall not discharge any groundwater, treated or untreated after
the completion of the 14-day pilot test without prior approval from the Source Control Division.

IV.  ExxonMobil Refining and Supply shall submit a new Schematic Flow Diagram, Process
Description, Site Plan, Strength Summary, and Water Source and Use sheet within 30 days of the
completion of the installation of the permanent pretreatment system. :

EAST BAY MUNICIPAL UTILITY DIS TRICT
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Terms and Conditions

ExxonMobil Refining and Supply (Station #7-0235)
Permit No. 5046702 1
Page No. 2

WASTEWATER DISCHARGE LIMITATIONS

L ExxonMobil Refining and Supply shall not discharge wastewater from a side sewer into a
community sewer if the strength of the wastewater exceeds the following local limits:

REGULATED PARAMETER DAJLY MAXIMUM

Benzene ‘ 0.005 mg/L
Toluene < 0.005mg/L
Ethylbenzene 0.005 mg/L
Xylenes, total 0.005 mg/L

REPORTING REQUIREMENTS

I Violations shall be reported in accordance with Section B of STANDARD TERMS AND
CONDITIONS, March 2001 Edition.

I1. ExxonMobil Refining and Supply shall submit technical reparts due on the following dates:

Date Due Reporting Penod

l See foolnote | Initia} pilot test discharge (14 days)

June 20, 2001 February 21, 2001 through May 20 2001
September 20, 2001 May 21, 2001 through August 20, 2001
December 20, 2001 August 21, 2001 through November 20, 2001
March 20, 2001 November 21, 2001 through February 20, 2002

L The comptete technical report is due 30 days after sample collection. Discharge may not resume after the pilot test
discharge is completed untit authorized by the Source Control Division.

I The technical reports shall contain the following information, af a minimumi:

1. Self-monitoring reports prepared in accordance with the "Self-Monitoring Reporting
Requirements" of this Permit.

Monthly readings from flow totalizer of the pretreatment system effluent.

Volume of groundwater pumped and treated during the reporting period, and a total to date.
Description of any operational changes occurred during the reporting period.

Certification and signature prepared in accordance with Section B Part V of STANDARD
TERMS AND CONDITIONS, March 2001 Edition, "Signature Requirements".

Rl el ad

EAST BAY MUNICIPAL UTILITY DISTRICT -
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ExxohMobil Refining and Supply (Station #7-0235)
Permit No. 5046702 1
Page No. 3

1.

I1.

SELF-MONITORING REPORTING REQUIREMENTS

ExxonMobil Refining and Supply shalt monitor and sample the wastewater discharge into the
community sewer in accordance with Section C. of STANDARD TERMS AND CONDITIONS,
March 2001 Edition. The sampling shall be performed at the locations and frequency for the
parameters specified below.

Self-monitoring reports shall contain all laboratory results and the corresponding chain of custody
documentation, and signatory requirements. =

A sample tepresentative of the discharge from the pretreatment system to the sanitary sewer 1s to be
taken at the sample tap located on the effluent side of the last aqueous phase carbon column. It
shall be referred to as Process Sample Point #1 (PSP#1) in all technical reports. The sample
location is indicated in the Portable Dual-Phase Extraction Trailer Process Schematic Diagram,
Plate 4, dated 10/10/00, Exxon Service Station 7-0235, 2225 Telegraph Avenue, Oakiand, CA.

PSP#1 shall be sampled, at a minimumn, quarterly for the following parameters 2;

[ Parameter Sample Type } EPA Method
Benzene grab 8021B or 624
Toluene grab 8021B or 624
Ethylbenzene grab 8021B or 624
Xylenes grab 8021B or 624

2 Samples shall be collected during the initial 500 galions discharged and after 20,000 gallons
have been discharged from the system during the 14-day pilot test.

IEASTBAYMUMCIPAL UTILITY DISTRICT | .




ATTACHMENT C
LABORATORY ANALYSIS REPORTS AND

CHAIN-OF-CUSTODY RECORDS




{iOUSTON LABORATORY
8280 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901
l EXXON Company U.S.A.
Certificate of Analysis Number:
01090536
lFleEort To: Environmental Resolution, inc. Project Name: 2229-05X
Scott Thompson Site: 70235
73 Digital Drive Suite 100
l Site Address: 2225 Telegraph Ave,
Novate Oakland CA
California PO Number: EWR#&21040G346
I 9“9‘::; ) 3820105 f‘ - State: California
: ax: {415) 382-1856 -
ph . (413) ’ State Cact. No.: 1903
Fax To: Environmental Resolution, {nc. Date Reparted:
I Scott Thompson fax : {415) 382-1856
Client Sample I Lab Sample D | Matrix Date Collected Date Received £coC ID HOLD!
-EFF 03090536-01 Water - 9/13/01 2:00:00 PM 9/18/01 2:33:25 PM ’ [:]
' -INF 01090536-02 Water 9/31/01 4:00:00 PM 9f18/01 2:33:25 PM ] -
‘1 a/27/01
onia West - Dale
enior Project Manager
Joel Grice
Laboratory Director
Ted Yen
Quality Assurance Officer
01050536 Page 2

QiOTION 4:22:11 PM




HOUSTON LABORATORY

B860 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

Client Sample ID: W-EFF

Collected: 9/13/01 2:00:00 SPL SamplelD: 01090536-01

Sie: 7-0235
. Analyses/Method Result Rep.Limit Oil. Factor QUAL Date Analyzed Analyst Seq. #
PURGEABLE AROMATICS MCL SWa021B Units: ug/L
Benzene ND 0.5 1 09/21/01 5:07 DL 837559
Ethytbenzena ND 0.5 1 09/24/01 5:07 DL 837559
Toluane ND 0.5 1 09/21/01 5:07 DL 837559
m,p-Xylene ND 0.5 1 09/21/01 5:07 DL 837559
o-Xylene ND 0.5 1 08/21/01 5:07 DL 837558
Xylenes,Total ND o5 1 09/21/01 5:07 DL 837559
Surr; 1,4-Difivorchenzens i % 72137 1 08/21/01 5:07 DL 837559
Surr: 4-Bromofluorobenzene 102 % 48-156 1 09/21/01 5:07 DL 837559
T #
Qualifiers: ND/UJ - Not Detected at the Reporting Limit >MCL - Result Over Maximum Conlémlnaﬂon Limit{MCL}

B - Analyte detected In the associated Method Blank D - Surragats Recovery Uneportable due to Dilution
* - Surrogate Recovery Outside Advisable QC Limits  M! - Matrix Interference '
J - Estimated Value betwean MDL and PQL

01080536 Page 2
B/27/01 4:22:27 PM

wITITIIIIZEN T




-

ok

HOUSTON, TX 77054

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

a

B - Analyte detected in the associated Method Blank
* . Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value betwaen MDL and PGL

M - Matrix Interfarence

1 E

D - Surregate Recovery Unreportable dus fo Dilution

(713) 660-0901
Client Sample 1D: W-INF Callected: 9/11/01 4:00:00 SPL Sample ID: 01090538-02
Site: 7-0235
Analyses/Method Resuit Rep.Limit Dit. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL CA_DRO Units: ug/L.
Diesel Range Organics 7o 50 1 08/27/01 301 AM 843843
Suwr: n-Pentacosane 672 % 20150 1 08/27/01 8:01 AM 843843
Prep Msthod _ |Preo Date . {Erep Jnitials
SW3s108 0S/19/2001 7:39 KL
GASOLINE RANGE ORGANICS o MCL CA_GRO Units: ug/L
Gasoline Range Organlcs 4300 250 5 09/21/01 5:31 DL B37623
Surr: 1,4-Diftuorabenzene 108 % EB2-144 5 09/21/015:31 DL 837623
Surr: 4-Bromofiuorobenzens 113 % 44-153 5 09/21/01 5:31 DL BaTH23
PURGEABLE AROMATICS MCL sSwso21B Units: ug/L.
Benrene 310 25 5 09/21/01 5:31 DL B37560
Ethylbenzene 96 25 5 04/21/01 5:31 DL 837560
Methyl tert-butyl ether 650 10 5 09/21/01 5:31 DL B37560
Toluene 160 26 5 02/21/01 531 OL B37560
m,p-Xylene 270 25 5 039/24/01 5:31 DL B37560
a-Xylene 77 25 5 09/24/01 5:31 DL B37560
Xylenas, Total 347 25 5 09/21/01 5:31 DL 837560
Surr: 1,4-Diflucrabenzene 118 % 72437 5 09/21/01 5:31 DL 837560
Surr: f-Bromoﬂuorobenzene o 108 % 48-156 5 09/21/01 5:37 DL 837560
"t
Qualifiers: NO/U - Not Detected at the Reporting Limit »=MCL - Rasult Over Maximum Contamination Limit(MCL)

01090536 Page 3
B27I0Y 42227 P
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Triplicate: ' Criginal « White

Client Copy * Yellow
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2 CHAIN OF CUSTODY RECORD NO. AL Page _ | of __f_
EXXON COMPANY, USA. weat J;.,,..t,
‘ — ; ANALYSIS REQUEST;
Exxon Engineer: e Q¢ \“ﬂém , - Phone: _ 325" 246 2747 (CHECK APPROPRIATE BOX) OTHER
Consultant Co, Name S RT T ‘Contact: 5( sl TV e e FSG}— = -
Address: 73 Digial Ve (415D 362 - 1p5E 10 18 g 5 2z
l & g orz BlED E o
_ Sm"k—. 1ov>  pogyeale A f“"‘?‘f'? EL M § 5 3 g 3 = |
T = e A4
RAS# __ 7- 0235~ Facility/State 1D # rm Only): ' & a % o la 4 E =12 1R 3 i ) l
AFE # (Terminal Only): Consultant Project # 2229 -4 X" el o 3 g g o E 5 3 - g
Location: 22257 72 /e sengh e (cty) _Qalel r-v-.’cl sate) A, o| l1aiElo]| Jo|® (¥ ola 2
O EE £ CaM 0 SDT = e 13- E te |13 (3R =l R &
' 2 81 o i Big|E|8iz[B|5(312]¢
Consultant Work Release #: _ 204034 i AEA AL Brle e |g g Elz(2]cfulslo
Sampied By: C,d\.‘Sd’al, Se \v.tin.r; 3 g o g § é g § 3 E g g‘ E E § é g
ATRIX ERE g zl35|a £ g gz
SAMPLE 1. TATE | THE |coneors [ MATEK Jonenesmne! ¢ | £ | £ BlE)E|glels HHEIHHE 13
- Ay 1 Ri%
li>- EFFE Vo Jod 1904 | B 1% ReL sl X . , i
. i P R O BV N Sl | B 1T T e e o M I T e ]
;.«_: - T Fe S ?'7”/5, f‘é-w' }L VAR ' H'( |5 [ RM’- Wl i I X i w:'_ “a .
- - ‘?/n/o; es00 - | P€ o (2 -] ‘
1
: e . i' -
TAT % | SPECIAL DETECTION UMiTS (Speclfy) REMARKS: | { -
24 HR, * T2HR. Co ' % 5 anploo ﬁbu- d‘ymk oF ‘?/f}éf :
48 HR, * 96HR. __ EXXON UST | _ = : ;{-
8 Business }é—_ Contact US Py | CONTRACT NO. [ SPECIAL REPORTING REQUIREMENTS (Specily) LAB USE ONLY Lot # ‘ Storage Location
to Sanding Sarple C41483 . \ e —
Olher — _ PDF 0 0O EDD : b 15_\ 6"\’“)
' — QAT Covel . ‘ B i ' ‘
| sonderd 0 CLP T Other FAXD .- 0 FAX C-0-C W/REPORT | wori ORDER # m)q;}f o) 5P LAB WORK RELEASE # 2/040_?/@
Rejinquished By Sampler, Da/te Time *Recsived ﬁy 'y
e /ERT 4./r7/00 |
CUSTODY : ! Bate Received By
RECORD n N/
Relinquished: Date ~Receive(l B / i
- » | | Way Bil # 41 N: d ﬂ [/}(’ Gaoler Tem "](f(,/(""
Lab's Capy « Green " Ry
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USTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713} 660-0901

EXXON Company U.S.A.
Certificate of Analysis Number:

01080786
yart To:  Environmental Resolution, tnc, Project Name: 222505X
Scott Thempson Site: 70235
73 Digltal Drive Suite 100 )
l Sito Address: 2225 Telegraph Ave.
Novato Oakland CA
Californla PO Number: EWR#21040346
I 94949~ State: California
ph: (415) 3829105 fax: (415) 3832-1856
- Resof . State Cert. No.:
To: vironmenial U ne.
En flon Date Regorted: 105701
I Scott Thempson fax: (415) 362-1856 N
Glient Sampie 1D Lab Sample ID Matrix Date Collscted Date Received - coc 1D HOLD
iINF 0109G786-01 Water 9/20/01 12:00:00 PM 9/25/01 9:30:00 AM 'l
T 10/5/01
[nia Wost ' Date
nior Project Managar
Joel Grice
I Laboratory Director
Ted Yen
Quality Assurance Officer
I 01090786 Page 2
10/5/01 11:00:58 AM
l ) oo HETI CUCIOREDD T DL



HOUSTON LABORAYORY
B8B0 INTERCHANGE DRIVE
HOUSTON, TX 77054

{713) 660-0901
I Client Sample ID W-{NF Collected: %/20/01 12:00:00 SPL Sample ID: 01090786-01
Site: 7-0235
l * Anatyses/Method Result RAep.Limit Dit. Factor QUAL Date Analyzed Analyst Seq. #
DIESEL RANGE ORGANICS MCL CA_DRO Units: ug/ll
Diesel Range Crganics 230 50 1 10/03101 4:24 AM B51430
l Surr: n-Pentacosane 788 % 20-15D0 1 10/03/01 4:24 AM 651430 .
Run ID/Seq #: HP_V_011003B-851430
Prep Method ._|Erep Date Prep lnifials
I SW3s510B D9/26/2001 1633 KL
- GASOLINE RANGE DRGANICS ) MCL CA_GRO Units: ug/L
Gasoline Range Orgarics ‘ 4500 50 1 09/27/01 6:57 DL 843883
Surr: 1,4-Difluorcbanzens 113 % 62-144 1 03/27/01 6557 DL 843883
Surr: 4-Bromofiuorobenzene 118 % 44-153 ‘ 1 08/27/01 6:57 DL 843883
PURGEABLE AROMATICS MCL SWa021B Units: ug/L
Benzrene 250 D5 1 09/27/01 6:57 DL 843814
Ethylbenzene 33 0.5 1 08/27/01 6:57 DL B43814
Methiyl tert-butyt ether 350 2 1 0g/27/01 657 DL B43B14
Tolusne 270 05 1 0g/27/01 6:57 DL 843814
I m,p-Xylene ] 300 0.5 1 09/27/01 6:57 DL - B43B14
o-Xylena 180 Q.5 1 09/27/01 6:57 DL B43814-
Xytenes, Total 430 05 1 09/27/01 6:57 DL B43814
Surr: 1.4-Diflugrobenzene 136 % 72-137 1 09/27/01 8:57 DL B43814
Surr: 4-Bromofluorobenzene 107 _% 48-156 1 09/27/01 8:57 DL 843814
-2 -
Qualifiers: ND/U - Not Datacted at the Reporting Limit »MCL - Result Over Maximum Centamination Limit{MCL}
B - Analyte detected In the associated Method Blank D - Surrogate Recavery Unreporiable due to Dilutian
* . Surrogate Recovery Outside Advisable QC Limits Ml - Matrix Interference
J - Estimated Value batween MDL and PQL 01090786 Page 2
I AWS0T 11;0713 AM
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: . . CHAIN OF CUSTODY RECORD NO. Page__ | ot __/__ ,
L - EXXON coMPANY' UsA- (West Coast) p
‘ - — : ANALYSIS REQUEST:
" | Ewion Engineec Geas Oudegn_ Phone: 723 276 chada (CHECK APPROPRIATE BOX) .C’T"'ER :
Consullant Co. Name Ef"“- . Contact: Sce! f‘ ﬂovascm - —— : o — ;‘
Address: _7.3 D”ﬂh‘pbnm Fax: /7/5,) 3éz - /}5‘5 g 5 D E .ﬁ & . g 3 ”§
D} = o
3 Seibe - 100 abovato CA-‘?V‘?M Ef- . : § E .3. 3 SRERE
9 RAS & 7—O2357 FacEﬂlyIStale i # (TN Only): 7 § 'D 2 o |e 218 q ‘D E g E
2 AFE # (Terminal Only)’ ___ Consultant Project # _ 2227 ©5 X 2 g o 3 § ,E_ D : é AE 918
@ Location: Z2&F 7-/444&/“{ Ave oy Oa kland (State) €. - o % g o o 8 . olo 3
o D EE T CEM 0 soT g " § L ?,‘ § o % 3 g ﬁ 3 E S|
r-: Constltant Work Release #: 2-107035’0 g s | L gf 2% |o % ; B |4 % 5 ;_‘-:E}i I
e o Gy Badie HAHHIRHARARAHHITHE
; ' 3 : 518 o |4 E g '
SAMPLE 1.D. DATE T|_ME COMP|GRAB i QZTXAIR OTHER | RESRATIE | o % E 212158 § § % g E ¥ g s E g 5
. ) 1 Hex Y I B ! :
e | o~ Zu¥ Toof Jucoe | XX el (SR ]
. - 5 - -
5 |l ~ T B Jzies|  |ve I e |3 |1
z .
w
TAT . . SPECIAL DETECTION LIMITS (S_peclfy), REMARKS: J
oAHR. Ut 72HR. L
gy TOBBHR.__ " EXXON UST. -
w o Busfness E “ContactUS Prior - | CONTRACT NO. [ SPECIAL REPORTING REQUIREMENTS (Speciy) | LAB USE ONLY Lot # \ Storage Location
L%' . . Iosendﬂ_‘!g&n'pla . C41483 . : . o - £
5 “Oher POF O 1 EDD A
- QAIQE Lavel
.~ | Standard CLPO OtherQd FAX O (J FAX C-0-C WIREPORT WORK ORDER #.Q/OQO 76(/ LAB WORK RELEASE m/M
o ' Religquished By Sampler: . Date Time ‘ Received By:
i
. - FoSedee fERT Yoty | 1220
o CUSTODY Rel hed: : T T Déte Time Received By
'RECORD | _ | | YA
Relinquished: Date T Time 7’ Q / ’7’/0“);7 7 72
R o o : { ] %ﬁl Cooler Temp: 6";,
Triplicate; Original » White Lab's Copy * Green Client Copy - Yellow 1 . s Azl =In s L 22 I 7




s : RN T T YT 1455 VDol Blod, Nasth S
: : S equola Detaima, €A 94954
I S5 Avalytica o
i 342
v nalytica | s sequoislaba.com
ERJ . Project; Byxon
' 73 Digital Dr. Suite 100 ' Praject Number: 222005X/7-0235 Roported:
Navato C4, 94040 Projecr Manager: Scott Thospeon 09/18/01 18:55
ANALYTICAL REPORT FOR SAMPLES
{ Sampte ID Laborstery D Matris Date Sampled  Date Roceived |
I A-INF , P109172-01 Air 09/11/01 16:00  09/12/01 18:23

I Bequoia Analytical - Petalyms

The results i thix repprs apply 1o the samples analyced in cccordance with the choln of

2 . custody docwment, Thig analytical report muss be reproduced In rs entirety,

!
Angelee Ceri, Client Services Ropresentative

Page 1of 5




80 53 Jé"‘ﬂ\?* wxgg’f{_hﬂw’ SHT -#‘-.
R ussu:nowumvd Norms::n

S g k: ’ ) Pﬂwu(;':;]c.!&nﬁgjq
' ‘ . -1 565
alytic T FAX007) 920342
g Analytical | | e mase
Brt Project: Exxon
73 Digital Dr, Suite 100 Project Number: 2229053/7-0335 Ropocted;
Novats CA, 94949 1 Project Menager: Seatt Thompson 09/18/01 18:55 1
Total Petroleum Hydrocarbons as Gaseline and BTEX by EPA 8015M/8020M
, Sequola Analytical - Petaluma
Raporting .
Analyte . Resolt Limit  Unijw Diluten Batch  Prepared  Analyred Mothad Motes
|
A-INF (F109172-01) Air _Sampled: 69/11/01 16:00 Rocelved: 09712/01 18123
Gasoline (C6-C12) 54000 500  uwpd 1 1090221 069/13/01 09/13/01 EPA
EO1 5M/B020M
Bonzene ’ 1] 50 " " " ’ " "
Toluene 420 50 " d * . . -
Ethylbenzene 120 50 v " ' " a .
Xylenes (total) 390 50 v u " . - »
Methyl tert-butyl other ) 940 25 iy " " " - . QR-04
Surrogate: a,a.a-Trifluorotoluene 128 % 65-135 . ! ~ “
Surrogare; 4-Bromofiuorobenzene 114 % 65-135 ’ . "
H
¥
Seguoia Analytical - Petaluma The results in thig vepors apply o the dampler analyeed in aceordance witk the chain of

erstody dootnent. This analysical raport must be reproduced in it mmg’

Page20of 5



eqiie

, : Pm%ca 94954
T62-1885
g Analytical FAX (77) 752.0342
wuaw saqualalnbe.com
ERI Project; Bxxon
73 Digita] Dr. Suite 100 Project Number: 222905X/7-0235 Ropocted;

Novate CA, 94949 Project Menager: Seaft Thompson 09/18/01 18:35
Total Petroleumn Hydracarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Contro!
Sequoia Analytical - Petaluma

' Repartipg Spike  Sowce %REC RED
Analyte . Remit Limit Unity  leve] Resh MREC Limis RPD  Limit  Nows

Batch 1090221 - EPA 5030, waters |

Blank {1090221-BLK1)

Prepared & Analyzed: 09/13/01

Gusaline (06-C12} ND 50y

Banzens ND 0.50 "

Toluene ND 0.50 "

Ethylbenzene ND 050  *

Xylenes (total} ND .50 "

Methyt teet-buryl ether . ND 15 "

Swrogare. a,a.a-Trifluarcioluene ' 6 » Jog 1as 65735
Surropate: 4-Bromoflunrabanzeng 293 » 300 $2,7 035-133
LCS (1890221-BS1) : Prepared & Apalyzed: 05/13/0]
Gusoline (C6-C12) ' 2740 0 g s 996  65-135
Benzane 41.8 0.50 " 330 127 65135
Tolusne 216 D.50 " 198 109 B5-133
Etylbenzene 452 0,50 " 440 983 65-135
Kylenes (Loml) 230 050 " 210 100 65-135
Methy| ters-butyl ether 64.2 25 i 525 122 65-135
Surrogate: aya,a-Trifluorotoluene 15¢ " 00 118 65-143
Surmagase: 4-Bramofivorobenzene iz . 200 106 63-135
Matrix Spilce (1090221-MS1) Source: P109136-01 Prepared & Analyzed: 09/13/01
Gasaline (C6-Ci2) T 50 ugn 275  ND 985  65-135
Benzene 3B.5 0.50 " 33.0 ND 117 55-135
Toluene 208 0.5¢ " 158 NP 103 63-135
Bihylbenzene 45.0 0.50 v 46.0 ND 978 654135
Xyleues (total) 224 0.50 " 230 ND 96.1 65135
Muathy! 12r1-buiyl ether 206 25 ¥ 2.5 150 107 £5-435
Swrrogate: a,a.q-Triffworotolycne i 344 " w0 S 65138
Surrogare. 4-Bromoffucrabenzens LI L4 100 lo3 65-/33

Sequoia Analytiea| - Petaluma

The rasuliz in this report apply to the samples analyzed In Wdﬂmmmthu&aini?f
Fustody document. Tiris analyrical réport must be reproduced in itg entirery.

Pape 3 of 5
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1455 wm Mamth Sie

'l equ i a h%%k&s#
21665
cap Analytical PAX (707) 192042
. QggP Analy | | T e
ERI Project: Exton !
l 73 Digitel Dr. Suite 100 Praject Wumbsr: 222905X/7-0235 Reported:
Naovato CA, 94949 Projeac Manoger. Scott Thompapn 09/18/01 18:55

l - Total Petroleum Hydrocarbons as Gaspline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma
Reparting " Spke  Sowree %REC RPD
Analyts , Result Limit Unix Lowil BResut %REC Limks RPD  Limit  Notes
Eatch 1090221 - EPA 5030, wnlers |
l Matrix Spike Dup (109022i-M5D1) Souree: P109136-01 Prepared & Analyzed: 09/13/01
Cnsaline (C6-C12) ) 2750 8 ugl 7% ND 100 65-135 147 20
Benzene 398 0s5¢ ¢ 310 ND 121 65135 357 20
Toluene : 29 050 v 198 ND 10 5.1 6.60 20
Edhylbenzona 47.2 0.50 " 466 ND 103 65-135 477 20
Xylenes (tolal) 236 0.50 " 230 ND 100 83.135 656 . 20
Methyl teet-butyl cthor 202 23 i 525 150 990  65-135 196 0
Surragare: a,aa-Trifluorotaiuene ! 363 " 300 121 65135
Surrogate: 4«Bromeffyorabenzens k1 “ 3 105 G5-135
lanunia Analytical - Petajuma ' The results in this report apply 1o the samiples analyzed in aceardance with the chain of
ausiody document, This analytioal report muzt be reproduced in its entivery,
Pape4of 5
i .
i
l !




"y iy TR TIA TR RN s T
. : ‘ © 1455 McDowell Rlve, North St D .
d : Poraluma, CA 54954
: : l . (707} 792-1363
! FAX (707) 7920342
l Qg Analytical A (07 32 8502
ERI Project: Boxocon -
I 73 Digita! Dr. Suite 100 Projoct Nambec: 222005X/7-0235 Reported:
Novato CA, 94949 Projest Manager: Scott Thompson 09/18/01 18:55
' o Notes and Definitions
QR4  Primary and confirmation ra"shs varied by greater than 40% RPD. The results may atill be useful for their intsnded purpose.
l DET Analyre DETECTED
ND Analyte NOT DETECTED st or ghove the reporting Jimit
NR Not Reponed
I dry Sample vesulis renaricd oo a dry weight basls
RPD Relatlve Fecoent Diffarence
. , :
l iz Anelytical - Petaluma ' The regulsz in this report apply to the samples analyzed In decordancs with the chain of
Sequoi ytiea cuslody dacument, This anafytica! report must be reproduced in its enviresy.
I Page 5 of §
1
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.- G N . ﬁXMCMAMSf - N e . e ?:

6080 Chaegapaaka [.
Redwood City, CA 84063 P.O. Box 2180, Houston, TX 77002-7425

om Em m
{650) 384-9500 = FAX {650) 364-9202 CHAIN OF CUSTODY

Consultant’s Name: é 2;""““ frs -Lx/{ '24:44{,1[' e ine L Pege__{ of ’

address: 72 Diaihif Dene So Ao (e Stte Localion: 2225~ Telesruph dwe- i
Prolegt #: Consultant Praject #: 22027 &5 X_ Consultant Work Releass #, ) blt PEL A ﬁ
Project Contact: ©__ 11 “The. pSa Phone s /e~ ) 20, Gro ™ Laboratory Work Release #:
EXXON Contact: G‘m O s Phone §: 925~ 244 - &747 EXXON RAS §: 7 - 0235
Sampled by (prind): (C) on., S p darr Sampler's Signature: /2 5% J | Pabdod A
Shipment Method: Alr Bl #: ' -
TAT: Q24hr TO48he D72hr D98 hr Nbtandard (10 day) ANALYS(S REQUIRED
TPH/Gas| TPH/ | TRPH |, . i
Sample Cotection | Collection | Matix | | #of [ Sequoias | BTEW | Diesel | SM. i enpeatre____ %
Description Dele Time | SoiWater/Air Conl | Sample# | 80157 | EPA | ss20 | B o S Y ;}:;'
8020 | 8015
A~Lo¥ Wufer |16ie2 | A [ P14l K e “

T
SBZ

e

R —

CQOLER CUSTODY SEAXS INTACE [

Ndl‘mm%ﬂ
mm G °d

RELINQUISHED BY / AFFILIATION Dafe Time ACCE;TED / AFF_I'UATION Date | Time | Additlonal Cnmmem'

WA V7Y \Z%MQ iz
| ) v

Al

i I
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o 1455 McDowell Bivd, Nocth S D
- Sequoia Petaluma, CA 94954
, A (707) 792-1865
Analytlcal FAX (707) 792-0342
R1 Project: Exxon
3 Digital Dr. Suite 100 Project Number: 2229-05X/7-0235 Reported:
Novato CA, 94949 Project Manager: Casey Sanders 09/20/01 19:10
ANALYTICAL REPORT FOR SAMPLES

ample ID LaboratoryID  Matrix DateSampled  Date Received |

-INF P109178-01 Air 09/12/01 18:10  09/13/01 13:00

- #
!equoia Analytical - Petaluma The resulis in this report apply to the samples analyzed in accordance with the chain of

W @AL custody document, This analytical report must be reproduced in its entirety.

ngelee Cari, Client Services Representative

Page 1 of 6 _

-n. e




e

. g

1455 McDowell Bivd, North Ske D

Petaluma, CA 94954
. e e, . (707) 7921865
v Analytlcal FAX (707) 7920342
" . www.sequoialabs com
ERI Project: Exxon
73 Digital Dr. Suite 100 Project Number: 2229-05X/7-0235 Reported:
Novato CA, 94949 Project Manager: Casey Sanders 09/20/01 19:10

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M

Sequoia Analytical - Petaluma

Reporiing i
nalyte Result Limit Units Dilution Batch  Prepared  Apalyzed Method Notrsl
-INF (P109178-013 Air _ Sampled: 09/12/01 18:10 Received: 09/13/01 13:00
asoline (C6-C12) 1700 50 upA 1 1090257 09/14/01  09/14/01 EPA

- ' 8015M/8020M
zene 27 0.50 " . - * . "
sluene 17 0.50 - * " " " -
thylbenzene 4.9 0.50 - . . * " "
Xylenes (total) 17 (.50 " - " » " "
ethy! tert-butyl ether 36 2.3 " - " " " "
urrogate: a,a,a-Trifluorotoluene 15 % 65-135 “ " " "
Surrogate: 4-Bromofluorobenzene 103 % 65-133 ” " " "
S
!equoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain of
custody docuament. This analytical report must be reproduced in its entirety.
l Page 2 of 6 .
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1455 McDowell Bivd, Notth Ste D

' Seqlmla Petaluma, CA 94954
: . (707) 792-1865
v Analytlcal FAX (707) 792.0342
. www sequoialabs.com
RI Froject: Exxon
3 Digital Dr. Suite 100 Project Number: 2229.05X/7-02335 Reported:

Novato CA, 94949

Project Manager: Casey Sanders

09/20/01 15:10

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike  Source %REC RPD
Analyte Result Limit Units Level Resut %REC Limits RFD Limmit Motes
atch 1090257 - EPA 5030, waters
Blank (1090257-BLK1) Prepared & Analyzed: 09/14/01
1 asoline (C6-C12) ND 50  upht
| nzene ND 050
olucne ND 0.50 "
ylbenzene ND 0.50 "
i;‘lcnes (total) ND 0.50 "
ethyl tert-butyl ether ND 25 "
wrrogate: a,a,a-Trifluorotoluene 312 " 300 104 65-135
rrogate: 4-Bromafluorobenzene 2% * 300 97.0 63-135
Blank (1690257-BLK2) Prepared & Analyzed: 09/17/01
asoline (C6-C12) ND 50 ug/i
nzene ND 0.50 "
Toluene ND .50 "
thylbenzene ND 0.50 "
‘:lenes {total) ND 0.50 "
ethyl teri-butyl ether ND 23 "
rragate: a,a,a-Trifluorotoluene 300 * 300 109 63-133
i:rmgale: 4-Bromofhiorobenzene 293 “ 300 97.7 65-135
Blank (1090257-BL.K3) Prepared & Analyzed: 09/19/01
asoline (C6-C12) ND 50 ugh
I:nzene ND (.50 "
Toluene ND 0.50 N
yibenzene ND 0.50 "
‘;lems (totaly ND 0.50 "
ethy! teri-butyl ether ND 25 "
rrogate: a.a.a-Trifluorotoluene 304 " 300 o 65-135
‘rragate: 4-Bromofluorobenzene 295 » 300 98.3 65-133

o)

equoia Analytical - Petaluma

N N . E E e

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirely.

Page 3 of 6 .
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1455 McDowell Bivd, Nocth Ste D

Petaluma, CA 94954
LS . (107 792-1865
v AI] 3lytlcal FAX (707) 792-0342
4 www soquoialabs.com
ERI Project: Exxon
73 Digital Dr. Suite 100 Project Number: 2229-05%/7-0233 Reported:

Novato CA, 94549

Project Manager: Casey Sanders

09/20/01 1%:10

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

K Reporting Spike  Source %REC RPD
alyte Result Limit  Units Level Result %REC Limis RPD Limit Motes
!gtch 1090257 - EPA 5030, waters
CS-(1090257-BSI) " Prepared & Analyzed: 09/14/01
Gasoline (C6-C12) 2550 50 ugdl 2750 927 65-135
enzene 40.0 0.50 " 33.0 121 65-135
oluene 208 0.50 " 198 105 65-1335
Ethylbenzene 436 0.50 " 4560 943 65-133
‘ylenes {total) 222 050 " 230 96.5  65-133
cthyl tert-butyl ether 60.6 25 " 525 115 65-133
Swrrogate: a,a,a-Trifluorotoluene 352 " 300 17 65-I35
lrrogare: 4-BromofTucrobenzene 309 " 300 103 65-133
CS (1090257-BS52) Prepared & Analyzed: 09/17/01 -
Gasoline {C6-C12) 2600 50 ug/l 2750 945 65-133
EnZens 39.1 0.30 " 33.0 118 65-133
aluene 205 0.50 " 198 104 65-133
Ethylbenzene 435 6.50 " 46.0 946 63-135
lylencs {total) 72 050 " 230 9.5  65-133
ethyl tert-buty] ether 60.8 25 " 52.5 ié 65-133
Surrogate: a.a,a-Trifluorotoluens 340 * 300 113 65-133
tn'agate.' 4-Bromoftuorobenzene 313 " 300 164 65-135
CS (1090257-BS3) Prepared & Analyzed: 09/19/01
Gasoline (C6-C12) 2570 50 ug/l 2750 93.5 65-135
enzene 398 0.50 " 33.0 121 65-133
oluens 210 0.50 " 193 106 65-135
Fthylbenzene 446 0.50 " 456.0 97.0 65-135
llylcm:s (total) 228 050 " 230 991 65135
ethyl tert-buty] ether 66.1 25 " 525 126 65-133
Surrogate: a,a,a-Trifluorotoluene 353 " 300 118 635-135
urrogate: 4-Bromofluorobenzene © 32 “ 300 104 63-135

s

lequoia Analytical - Petaluma

. The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirely.

Page 4 of 6.,
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Sequoia
~ Analytical

Pl PTG, T

A A TR AT TSR e

Petaloma, CA 94954

(07) 792-1865

FAX (707) 7192-0342
www sequoialabs. com

Project: Exxon
Project Number: 2229-05X/7-0233
Project Manaper: Casey Sanders

Reported:
09/20/01 19:10

RI
3 Digital Dr. Suite 100
Novato CA, 94949
| Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/3020M - Quality Control

Sequoia Analytical - Petaluma

|
|
i Analyte

Reporting Spike  Source WREC RPD
Result Limit  Units Level Result %REC Limis RPD Limit Notes
tch 1090257 - EPA 5030, waters
atrix Spike (1090257-MS1) Source: P109179-02 Prepared & Analyzed: 09/14/01
asoline (C6-C12) 2830 50 ugh 2750 ND 103 65-135
nzene 421 0.50 " 3390 ND 128 65-135
uene 223 0.50 " 198 ND 113 65-135
Ethylbenzene 46.7 0.50 " 46.0 ND 102 65-133
lenes (total) 238 0.50 v 230 ND 103 65-135
thyl tert-butyl ether 66.0 25 . 525 ND 123 65-135
te: a,a,a-Trifluorotoluene 344 * 300 115 65-135
rrogate; 4-Bromofluorobenzene 317 “ 300 106 65-135
atrix Spike Dup (1090257-MSD1) Source: P199179-02 Prepared & Analyzed: 09/14/01
asoline (C6-C12) 2760 50 ug/1 2730 WD 100 65-133 2.50 20
nzene 41.2 0.50 “ 330 ND 123 65-135 2.16 20
oluene 220 0.50 " 198 ND 111 63-133 1.35 20
Ethylbenzene 458 .50 " 460 ND K6 65-133 1.835 20
lenes (total) 235 0.50 " 230 ND 162 65-133 1.27 20
ethyl tert-butyl ether 66.0 235 " 52.5 ND 123 65-135 0.00 20
356 ” 300 119 65-135
rrogate; 4-Bromofluorobenzene 328 " 300 65-135

irmgate: a.a,a-Trifluorotoluene

r---

109

Sequoia Analytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analyticel repori must be reproduced in is entirely.

Page 5of6
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1455 McDowell Bivd, Notth Ste D

Petaluma, CA 94954
s : (707) 792-1865
. Analytical FAX (207) 792,032
. www.sequoiglabs.com
Ri Project: Exxon
3 Digital Dr, Suite 100 Project Number: 2229-03X/7-0235 Reported:
Novato CA, 94549 Project Manager: Casey Sanders 09/20/01 19:10
' Notes and Definitions
DET Analyte DETECTED
Analyte NOT DETECTED at or above the reporting limit
NR Not Reported
ldry Sample results reported on a dry weight basis
RPD Relative Percent Difference
7
Lequoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain of

custody document, This analytical report must be reproduced in its entirely.

Page6of 6
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SEBUSTA ARASMICR. =
CHAlN OF CUSTODY

er P-Suit

a 404 N. thet Lane «
11455 McDowell Blvd. North, Suite D » Petaluma,
0 1551 Industrial Iiéﬂd San Carlos, CA 94070 » (650) 232-9600 FAX (650) 232-8612

Sa nto, ge

alnut Creek, CA

S
8 »

16 ) ghlatag Ut

986-

0 F

{
25)

AE

967

CA 94954 » (707) 792-1865 FAX (707) 792-0342

-

‘Project Name:  22.29-05) C")g],_s Exron ﬂ#ﬁ)

Billing Address (if different):

S .;.:Ai:;;&;.;?a’i@-.-‘ﬁ.;ﬁe.-‘:‘ua

Zip Code: 94944

e dys 52 1Sk

PO. #:

21040346

[semperanls

QC Data: & Level Il (Standard) 0 Chromatograms O Level lll O Level V]
F

WA
PhiAn

LA e T B

7ol

Working Days

Ta Wonung Dy’

0 § Working Days
0 3 Working Days

2 Working Days
Q 1 Working Day

Q ASAP

qOther

Q Drinking Water
0 Waste Water o

o0

Client
Sample LD.

Date/Time
Sampled

Matrix
Desc.

# of Cont.
Cont. Type

Sequoia's
Sample #

/ %S

s
S

nalysesrﬁ?quested !

Comments

o PRALES

2.

{7m-TNE

4nfo, 18I0

Aic

i,

P18 of

<
Xl x| ¥

v

3.

i
i

4.

i

10.

e I, ]

%Aa oy

T oae ot [Tive

Received By: '3

af 1200 T

Sampies on lce? Yes O No

Relinquighed By: (g;‘ f J‘Z,/-/ Time: §460 o Dateﬁ'; if‘!;] »] | Time:
Relinquished By: Date: Time: Recelved By: Date: Time:
Relinquished By: Date: Time: Received By Lab: Date: Time:

. -+ Were Samples Received in Géod Condition? QO ?e_s Qa ﬁlq Method of Shipment Page ___of ___




ERI Project: Exxon
73 Digital Dr. Suite 100 Project Number: 2229-05X/7-0235 Reported:
Novato CA, 94949 Project Manager: Scott Thompson 09/18/01 18:03

ANALYTICAL REPORT FOR SAMPLES

Fample D LaboratoryID  Matrix DateSampled  Date Received |
P109204-01 Air 09/13/01 14:00  09/14/01 14:45

The results in this report apply to the :anqples analyzed in accerdance with the chain Qf
cus!ady documen!. This analytlcal report mu.rt be reprodmzd in its entirely.

by

Se '01a Ana]ytlcal Petaluma
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O TR0

‘ i 1455 McDowell Blvd, Nocth Ste D
: Sequoia Pt o
, ; . {707) 792-1865
-y Analytical PAX (707) 7920342
- F. WWW sequoialabs.com
Ri Project: Exxon
3 Digital Dr. Suite 100 Project Number: 2229-05X/7-0235 Reported:
Novato CA, 94949 Project Manager: Scott Thompson (9718701 18:03

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M
Sequoia Analytical - Petaluma

Reporting
nalyte Result Limit Units  Dilution Batwch  Preparcd  Analyzed Method Motz
INF (P109204-01) Air _Sampled: 09/13/01 14:00 Received: 09/14/01 14:45
asoline (C6-C12) 1000 50 uwgl 1 1050258 09/14/01  09/14/01 EPA
8015M/8020M
Benzene 15 0.50 - . . " . .
oluene : 15 0.50 g " y g - .
ylbenzene 44 0.50 : - - " " -
Xylenes (total) 15 0.50 . " . - " "
‘ethyl tert-butyl ether 28 2.5 - " " " " "
rrogate: a,a,a-Trifluorotoluene 113% 65-135 - " " "
Surrogate: 4-Bromofluorobenzene 104 % 63-135 * “ " "
4
!equoia Analytical - Petaluma The results in this report apply fo the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirely.
Page2of5 .



1455 McDiowell Blvd, Nzt Sic D

Petaluma, CA 94954
(707) 792-1865
FAX (707) 792-0342
www.sequoialabs. com
ERI Project: Exxon
73 Digital Dr. Suite 100 Project Number: 2229-05X/7-0235 Reported:
Novato CA, 94949 Project Manager: Scott Thompson 09/18/01 18:03

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control
Sequoia Analytical - Petaluma

Reporting Spike  Source %REC RPD
Anpalyte Result Limit Units Level Result %REC  Limits RPD Limit Motes
tﬁh 1090258 - EPA 5030, waters
ank (1090258-BLKI} ' Prepared & Analyzed: 09/14/01
asoline (C6-C12) ND 50 upl
nzene ND 0.50 "
oluene ND 0.50 -
Ethylbenzene ND 0.50 -
ylenes (total) WD 0.50 "
thy! tert-butyl ether ND 25 " )
Surrogate: a,a,a-Trifluorotoluene 318 u 300 106 65-133
wrrogate: 4-Bromofluorobenzene 284 " 300 4.7 65-133
LCS (1090258-BS1) Prepared & Analyzed: 09/14/01
asoline (C6-C12) 2410 50 umd 2750 876  63-133 )
(enzcnc 34.7 0.30 " 33.0 1035 65133
oluene 191 0.50 " 198 96.3 63-133
Ethylbenzene 488 .50 " 46.0 106 65-133
ylenes (total) 218 050 " 230 948  65-135
ethy! tert-butyl ether 66.1 25 " 525 126 65-133
Surrogate; a.a,a-Trifluorotoluene 326 " 300 109 63-135
urrogate: 4-Bromofluorobenzene 307 " 00 192 65-135
Matrix Spike (1090258-MS1) ) Seurce: P109171-02 Prepared & Analyzed: 09/14/01
asoline (C6-C12) 2750 50 ug/l 2750 2 97.4 65-133
Eenzenc 369 0.50 " 330 WD 11 63-133
oluene 218 0.50 " 198 ND 110 65-133
Ethylbenzene 552 0.50 " 46.0 ND 1i% 65-135
ylenes {total} 256 0.50 " 230 0.52 111 65-135
ethy! tert-butyl ether 68.9 25 - 52.5 ND 13} 65-133
wrrogate, a.a,a-Trifluorotoluene 357 " 300 119 65-133
‘urmgale.‘ 4-Bromofluorobenzene 304 . 300 10f  65-133

lgequoia Analytical - Petaluma The results in this report apply fo the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced In its entirety.

Page3of5




1455 McDowell Bivd, Noith Ste D

' ‘Sequoia Petalums, CA 84954
l A . (707) 792-1865
w7 Analytical FAX(07) 752.042
4 www_sequoialabs com
ERI Project: Exxon
73 Digital Dr. Suite 100 " Project Number: 2229-05X/7-0233 Reported:
Novato CA, 94949 Project Manager: Scott Thompson 09/18/01 18:03

l " Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control

Sequoia Analytical - Petaluma

Reporting Spike  Source %REC RPD
yte Result Limit Units Level Result %REC Limits RPD Limit Notes
l:‘tch 1090258 - EPA 5030, waters
trix Spike Dup (1090258-MSD1) Source: P109171-02 Prepared & Analyzed: 09/14/01
Gasoline (C6-C12) 2710 50 ug/l 2750 72 959 65-135 1.47 20
enzene 386 0.50 " 330 ND 116 65-135 4.50 20
oluene 211 0.50 " 198 ND 106 65-135 3126 20
Ethylbenzene 545 0.50 " 46.0 ND 118 65-135 1.28 20
ylenes (total) 249 0.50 " 230 0.52 108 65-135 277 20
ethyl tert-buty! ether 731 25 " 52.5 ND 139. - 65-135 5.92 20 OQM-0T
Surrogate: a,a,a-Trifluorotoluene 351 * 300 117 635-135
306 " 00 02 65-135

Inaga:e: 4-Bromofluorobenzens

oia Analytical - Petaluma

1
I
1
I
1
I
-
i
=
I
1

The results in this report apply to the samples analyzed in accordance with the chain of
custody document, This analytical report must be reproduced in its entirety.

Paged of 5 .



1455 McDowe o “Blvd, MNorth S1e D

- Sequoia Pealuma, CA 94954
{ ] . (707) 792-1265
wr Analytical FAX (707) 792.0342
ERI Project: Exxon
Project Number: 2229-05X%/7-0235 Reported:

73 Digital Dr. Suite 100
Novato CA, 94949

Project Manager: Scott Thompson

09/18/01 18:03

lQM-O‘f The spike recovery was outside control li
recovery.
DET

Notes and Definitions

Analyte DETECTED
lND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported '
l dry Sample results reported on a dry weight basis
RFD Relative Percent Difference

mits for the MS and/or MSD. The batch was accepted based on acceptable LCS

Sequoia Analytical - Petaluma

The results in this report apply to the samples analyzed in accordance with the

chain of

custody document. This analytical report must be reproduced in its entirely.

Page Srofg




Sequoia Analytical EXXON COMPANY, U.S.A.

Pink - Client

Yellow - Sequoia

White - Sequoia

680 Chasapeake Dr.
Redwood City, CA 94063 £.0. Box 2180, Houston, TX 77002-7426
i (B50) 364-9600 * FAX (650) 364-0233 CHAIN OF CUSTODY
; _' : .-. " sl R, pof - Page /' ot /£ __
§ "Address: ‘23 D-mh—f ?}ﬂ,,.t g:,,.]‘ § o, -g.;e.“..,.lm r,px_ q;fq;fg Site Location: 22 _ 4 _
g Project #: Z2Z-9.05”X Consultant Project #: 2229 -o5"X Consultant Work Relaase #: ,zmlgqal}{,
i | Project Contact: &,-HJT}, 2 pSan Phone #{{#s") 382 - §r05 Laboratory Work Release #:
| | ExXON Comtact: w2 Q,.L.e,_ Phone #: 925 2v4 ~ E77 EXXON RAS #: 70235

Sampled by (print):  Cader, Sis Sampler's Signature: / il 2wl l“,_é‘ prs

Shipment Method: o Air Bill #:

TAT: Q24hr Q48hr Q72hr 096 hr NStandard (10 day) ANALYSIS REQUIRED

TPH/Gas| TPH/ | TRPH |pim8E Temperaiure:
Sample Collection | Collection Matrix Prsv # of Sequoia's BTEX/ | Diesel SM. lémas
Description Date Time | Soil/Water/Air Cont. Sample # B0i5/| EPA | 5520 e o ver Mo
8020 8015 ’
A s Bomitor | ertra 5 ; Oironaal 72
A -=In¥ 9} i%loy 14.00 Air i / pl%‘
i
COOLER mmm 23 °Cc
RELINQUISHED BY / AFFILIATION Date Time ACCEPTED / AFFILIATION | Date | Time | Addilional Camments




o W

HOUSTON LABORATORY
‘B880 INTERCHANGE DRIVE
HOUSTON, TX 77054

{743) 660-0801
l EXXON Company U.S.A.
Certificate of Analysis Number:
01090558
le’gon To: Environmental Resolution, Inc. Project Name: 222905X
Scott Thempsan Shte; 7-0235
73 Digltal Drive Suite 100
l Site Address: 2225 Telegraph Ave.
Novato Qakland CA
California PO Number: EWR#21040346
l 94949- State: California
h: {(415) 382-9105 2 o ’
ph: {415) fax: (415) 382-1856 Stata Cort. No.: 1903
ax To: Environmental Resolution, Inc. Date Reported:  S/28/01
Late Reporied;
i Scott Thompson fax : (415) 382-1856
; Client Sample ID Lab Sampie ID Matrix Date Coliected Date Received coC D HOLD
INF ' : 01080558-01 Alr 9/17/01 3:00:04 PM 9/19/01 9:00:00 AM [l
o 9/28/01
lnia West - Date
nior Project Manager
Joel Grice
Laboratory Director
Ted Yen
Quiality Assurance Officer
1090558 Page 2

9/268/01 10:07:73 AM



HOUSTON LABORATORY
8850 INTERCHANGE DRIVE
l HOUSTOR, TEXAS 77054
(713) 660-0901
' EXXON Company U.S.A.
Certificate of Analysis Number: '
01090558
l Report To: Project Name: 222505X
Environmental Resolution, Inc, Slte: 70238
I Scott Thompson Site Address: 2225 Telegraph Ave.
73 Digital Drive Suite 100 Oakland CA
PO Number: EWR#21040346
vato ’
ﬂo State: California
California -
94949- State Cert. No.: 903
l ph: (415} 382-9105 fax: {415) 382-1856 Date Reported:  9/28/01
CHent Sample ID: A-INF SPL Sample 1D: D1090558-01A
l Analyte mg/m? ppmiv) o B
Result [ PGL Result I PQL |
Benzene 320 10 59 31
l Toluene 280 10 73 28
Ethylbenzene 656 10 15 23
m,p-Xylene 210 10 48 23
o-Xylane 84 10 19 2.3
Methyt tert-butyt ether 53 10 15 27
Xylenes, Total 294 10 657 2.3
| TPH Air 9700 100 2700 28
c 3
l . ot i e




HOUSTON LABORATORY

l 8880 INTERCHANGE DRIVE
HOUSTON, TX 77034
{713) 660-0901
' - Client Sample 1D: A-INF Collected: 9/17/01 3:00:00 SPL SamplelD: 01090558-01
Site:  7-0235
I -~ AnalysesfMethod Result Rep.Limit Dil. Factor QUAL Date Analyzed Analyst Seq. #
PURGEABLE AROMATICS IN AIR MCL sSwWao20A Units: mﬂm’
Benzene 320 10 10 09/19/01 17:27 B36072
l Toluene 280 10 10 09/19/01 17:27 TM 836972
Ethytbenzens 66 10 10 09/19/01 17:27 ™ 838972
Methyt tert-butyl sther 53 10 10 09/18/01 17:27 ™ 836972
m,p-Xylena 210 10 10 09/19/01 1727 T™ 836872
I a-¥ylene . 84 10 10 09/18/01 17:27 T™ 836972
Xylenes,Total 294 10 104 09/19/01 17:27 ™™ 836972
Sum: 1,4-Diflusrobenzene 186Ml % 20-150 10 * 0O/18/01 17:27 TM - 836972
l Sum: 4-Bremofluoroberzene 803 % 58139 10 098/ 17:27 T™ 836972
TOTAL PETROLEUM PRODUCT IN AIR "MCL sSWao158 Units: mg/m?
TPH Air 9700 100 10 09/19/01 17:27 T 836987
l Sum: 1,4-Difluorcbenzens - 152MI % 62144 10 - 08/19/0117:27 T™ 836987
Sum: 4-Bromofiucrobenzene 722 % 44153 10 09/19/01 1727 TM 836957
T ?
Qualitiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit{MCL)
B - Analyte-detectad in the associated Methed Blank D - Surrogate Recovery Unreportable due to Dilution
l - Surrogate Recovery Outside Advisable QC Limits Ml - Matrix interference
J - Estimated Vaiue between MDL and POL 01090558 Page 2
o/z8/01 10:07:27 AM
l L T
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EXXON COMPANY USA (West Coast] CHAIN OF CUSTODY RECORD NO. U \U “hlﬁ 6 FPage of /
. r as -—‘-——
. )
7| Exxon Engineer: /(_jgbtﬂ . M#ﬁ Phone: /4'/7,) ,-f';lyé f; /?— (CHQSS;Y;:::PE;zE:EOX} 7 ’( OTHER
i| Consultant Co. Name EAL Contac! 6"# T g5 ot ‘ o 1 AT '
A awess 73 rgerol Bhake v _(H/5) SP2 /PG o HIIRBRHE
il (0 ety H FHFYS < g IR
| rRasw__ A= 22207 Facillly!Slate 1D # (TN Only): 8| g . o |® |8 E ﬁ 3 5 3 g
3 : w | -] : .
El. AFE # (Terminal Only}: ) Consullant F‘rcued# QQ,Z,Z‘/"ﬂJhX g la - Tg12 |2 12 c E a3
£ — 8 Q ¢ | 210 1y L =] g
i Location: =) /.,o-((??ap}r mcny) (State) - A N " o g ol |a .8 § : ~ . by
;l. U EE - . O Cc&M 1 8DT = g § el § 513 o[22 g |
" z W = |2 I E . . . \
GonsutlanlWorkRelease# erO‘/O.B ’r’é ‘ . E E" g |l e fe -k g gg gﬁ g‘ .':3." E '3 ]
: (3 (- P = [ B IR e . : uope
E Sampled By: ; E&kﬂaaa& ///,!/,ﬂ,yﬂ% § g i §, g % . g é B B g 2 5. g € |3 ; z |
‘ — ; ; — WATRIX. rese] C 12 |5 |5 8 : |5 Sl |5 €2 R
| SAMPLE 1. T DATE. [TiME SomP |oRAB i Tonenlremne| o | 5 | 2 |8 V€ |E |3, 3|5 é E IHHH ElE)3
77 ﬁ%:-/m, DXE T X Teor e K T bl g ~
_ ) F A T 17 - ; T
fl ' L
;l — | ' : iEE ) K
N . . / C
] .-.‘ . AN ‘
Lo ' '._ ) . . e P - B N I B T
RS o _ | SPECIAL DETECTION LIMITS (Specity) * T REMARKS;
Ji24 HR. _" TZHR T T S N _
fore s moonust | - | AN
: asussness $ cogtaum:smb _CQN]'RA_CT NO. | SPECIAL REPORTING REQUIREMENTS (Specify) _LAB USE'ONLY. Lot# . Slorage Location
] 1D Sen qsemp c41483 n : . _ - . S : " - o .
'iglher; G PDF O /y T EDD . S
QA/GC Level - ] ‘ : _ o a0
, _Slandai'd D CLP - Other CL s . . - | FAX 3 o 0 FAX C-G-C WRREPGRT WORK ORDER #O/aq LAB WORK RELEASE #:;2 {ﬂgég ﬂ?é |
B '_%h;av Sampler: - I . Turne [ received By: ~ ‘ B
» phd V,@‘ 70 Zf’/ | g9 -
CUSTO DY ﬁ?’!ﬂﬂubhédi B ’ i - T Hale Time Raceived By::
RECORD- - | | ) {
S ‘ 'Rglinqqlshed; Date - ! Time %“ K/%IL ai ; ( 2 / 5500 o q-
I ] O . . . ay B ocler Temp ¢
?.’rrlpiicale: . Qriginal - White Lab's Copy - Green Client ‘Copv + Yeflow iR ] /[M u’
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e ' . 1455 McDowell Blvd, North Stz D

Sequ 12 Petaluma, CA 94954

. - . (707) 792-1865

v All alytlcal FAX[‘IO??M.QMZ

' } g www.sequotalabs. com

ERI Project: Exxon

73 Digitat Dr. Suite 100 Project Number: 2229-05x/7-0235 Reported:

Novato CA, 94949

Project Manager: Scott Thompsen

059125/01 17:29

ANALYTICAL REPORT FOR SAMPLES

Laboratery 1D Matrix

Date Sampled Date Received I

: Sample 1D
| INF

P109332-01 Air

09/20/01 12:00  09/21/01 16:30

U-F---—---

equoia Analytical - Petaluma

el e

The results in this report apply to the samples analyzed in accordamce with the chain of
custody document. This analytical report nrust be reproduced in its entirely.

i\ngelee Cari, Client Services Representative

Page 1 of 5




B A s AL

1455 McDowetl Bivd, North Ste

Petaluma, CA 94954
(707} 792-1865
FAX (707) 192-0342
www_sequoialabs.com
RI Project: Exxon
3 Digital Dr. Suite 100 Project Number: 2229-03x/7-02335 Reported:
Novato CA, 94949 Project Manager: Scott Thompson 09/25/01 17:29
Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M
Sequoia Analytical - Petaluma
Reporting
yte Resuit Limit Units Dilution Batch  Prepared  Analyzed Method Notes
INF (P109332-01) Air__Sampled: 09/20/01 12:00 Received: 09/21/01 16:30
soline (C6-C12) S 13000 1000 ugl 20 1090360 0921/01  09221/01 EPA
: 8015M/8020M
nzene 230 10 " " " " . "
luene 220 " " - " . -
hylbenzene 46 10 . - " - " -
Xylenes (total) 190 10 - " " - " -
Ij:hyl tert-butyl ether 180 50 " . " . " " QR-04
ogate: o,a,a-Trifluorotoluens 108 % 65-135 " . oo “ S
Surrogate: 4-Bromaofluorobenzene 987 % 65-135 " “ " “
"3
equoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in s entirely.

Page20f3
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1455 McDowell Bivd North Ste D

Petaluma, CA 94954
(707} 192-1865
FAX (707) 792-0342
www,sequoialabs.com
RI Project: Exxon
3 Digital Dr. Suite 100 Project Number: 2229-05x/7-0233 Reporied:

MNovatoe CA, 94949

Project Manager: Scott Thompson

09/25/01 17:29

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Contrel

Sequoia Analytical - Petaluma

Reporting Spike  Source %REC RPD
Analytz Resuit Limit Units Level Result %REC Limits RFD Limit Notes
*ch 1090360 - EPA 5030, waters
ank (1090360-BLK1)} Preparéd & Analyzed: 09/19/01
line (C6-C12) ND 50 ug/l
ch ND 0.50 “
uene ND 0.50 »
Ethylbenzene ND 0.50 "
Ilcncs (total) WD 0.50 "
thyl tert-butyl cther ND 25 "
Surrogarte: a,a.a-Triflucrotoluens 304 ” 300 101 65-135
rogate: 4-Bromojfluorobenzens 295 " 300 98.3 63-135
ank (1090360-BLK2) Prepared & Analyzed: 09/21/0]
oline {C6-C12) ND 30 ug/l
ize ne ND 0.50 "
uene ND 0350 "
Ethylbenzent ND 0.50 "
lenes (total) WD 0.5¢ “
thy! tert-butyl ether ND 13 *
Surrogate: a,a,a-Trifluorotoluene 308 " 100 103 63-135
rogate: 4-Bromaofluorobenzene 30! " 300 oo 63-135
LCS (1090360-BS1) Prepared & Analyzed: 09/19/01
oline (C6-C12) 2570 50 ug/l 2750 93.5 65-135
i\une 398 0.50 " 33.0 121- 65-133
oluene 210 0.50 " 198 106 65-135
thylbenzene 44.6 0.50 " 46.0 97.0 65-135
ilencs (total) 228 0.50 " 230 99.1 65-135
thyl tert-butyl ether 66.1 25 " 52.5 126 63-135
ogale; ad, a-Triffuorotoluene 353 ” 300 118 65-135
i:ogate: {-Bromaflucrobenzene 312 " 300 104 65-135

t¥

equoia Analytical - Petaluma

The results in this report apply ta the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirely.

Page 3 of 5
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y : o 1455 MeDoweil Bivd, North Stz D
4 \ Sequoia | e, Nora S D
R . (707) 792-1865

L~ Analytical FAX (707) 7920342

ERI Project: Exxon

73 Digita! Dr. Suite 100 Project Number: 2229-05x/7-0235 Reported:

Novato CA, 94949 Project Manager: Scott Thompson (49/25/01 17:29

Total Petroleum Hydrocarbons as Gasoline and BTEX by EPA 8015M/8020M - Quality Control
Sequoia Analytical - Petaluma

! Reporting Spike  Source *%REC RED
Analyte Result Limit Units Level Result  %REC  Limits RPD Limit Notes
!itch 1090360 - EPA 5030, waters

CS (1090360-BS2) Prepared & Analyzed: 09/21/01

asoline (C6-C12) 2580 50 ugfl 2150 93.8 65-135
icnzene 387 0.50 " 33.0 117 65-133

oluene 208 0.50 " 198 105 65-135

Ethylbenzens 443 0.50 " 46.0 963 65-135
l:ylcncs (total) 227 050 " 230 987 65135

ethyl tert-butyl ether 624 25 " 525 119 65-133

Surrogate: a,a,a-Trifluorotoluene 346 " 300 15 65-135

wrrogate: 4-Bromafluorobenzens 316 “ 300 105 63-133

Matrix Spike (1090360-M51) Source: P109238-01 Prepared & Analyzed: 05/15/01

asoline (C6-C12}) 2610 50 ug/l 2750 ND 949 65-135
icnzcnc 371 0.50 * 330 ND 112 65-135

oluene 205 0.50 " 198 ND 104 65-133

Ethylbenzene 442 0.50 - 46.0 ND 96.1 65-133
l:l:ncs {total) 224 0.50 " 230 ND 97.4 65-133

ethy tert-buty] cther 59.1 235 " 325 ND 113 65-135

Surrogate: a.a,a-Trifluorotoluene 340 “ 300 113 63-135

urrogate; 4-Bromofluorobenzene 318 " 300 106 63-135

Matrix Spike Dup (1090360-MSD1) Source: P109238-01 Prepared & Analyzed: 09/19/01

asoline {C6-C12) 2730 50 ug/l 2750 ND 99.3 65-135 449 20
‘enzenc 358 0.50 " 330 ND 118 63-133 4.48 20
'oluene 208 0.50 " 198 ND 105 65-135 i.45 20

thylbenzene 44.1 0.50 " 46.0 ND 9549 635-133 0.227 20
yienes (total) 220 0.50 " 230 ND 95.7 65-135 1.80 20
ethyl tert-butyl cther 654 2.5 " 525 ND 125 65-135 101 20
rrogate: a,0,a-Trifluorotoluene 339 " 300 13 65-135
iurrogate #-Bromofluorobenzene 325 " 300 : 108 65-135

)

- . .

equoia Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in ils entirely.
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A o T T 1 o O S Y A PO L DR TR T e R S AT S e
S a . - S B 1455 McDowell Blvd, Nogth 5t= D
- dequola Petaluma, CA 94954
A | . (707) 792-1865
iy Analytlcal FAX (%07) 7920342
o www.sequoialabs.cotn
RI Project: Exxon
3 Digital Dr. Suite 100 Project Number: 2229-05x/7-0235 Reported:
Novato CA, 94949 Project Manager: Scott Thompson 09/25/01 17:29

Notes and Definitions

ER—(M Primary and confirmation results varied by greater than 40% RPD. The results may still be useful for their intended purpose.
ET Anzlyte DETECTED
Analyte NOT DETECTED st or above the reporting limit

I:Z Not Reported
i: Sample resnlts reporied on a dry weight basis
D

Relative Percent Difference

L T T I I O SN I N . G

gquota Analytical - Petaluma The results in this report apply to the samples analyzed in accordance with the chain of
cusiody document. This analytical report must be reproduced in ifs entirety.

Page 50f5 .
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Sequoia Analytical

680 Chesapeake Dr.

Redwood City, CA 94063

(650) 364-9600 = FAX (850} 2684-5233

CD

v

-am -
EXXON COMPANY, U.S.A.

P.0. Box 2180, Houston, TX 77002:7426

CHAIN OF CUSTODY

Consultant’s Name:

[Addressis Daigsbnl TSite Location: 2225~ 55 £onr
.| Project #: Consultant Project #: 2224 . 54 Consultant Work Release #: 21 «952?3“ :
Project Contact: S";_, mj 7 A, Phone #: 4,5 P2, Gro5™ o Laboratory Work Release #:
EXXON Contact: éf o O bap e Phone #: 425~ 2w 37413 EXXON RAS #: T O2ARE
1 sampled by (print): £, o5 de Sampler’s Signature: , o’ : [m d P
Shipment Method: Air Bill #:
{7TaT: D24hr Q48hr Q72hr Q96 hr ﬁmﬂam (10 day) ANALYSIS REQUIRED
TPH/Gas; TPH/ ‘ Temperature:;
Sample Collection { Collection Matrix proy| FOf Sequoia’s BTEX/ | Diesel | S.M. ok }
Description Date Time | Soit/Water/Air Cont.; Sample# | 8015/ | EPA | 5520 | &7 nbound Seal: Yes Mo
8020 | 8015 '
B~ZnF (ot liziee | piv Al ] Prou3de-el
C crl]
NoTINTACT [
COPLER TuRE_“% 2 | °c
RELINQUISHED BY / AFFILIATION Date Time ACCEPTED / AFRILIATION | Date | Time | Addilicnal Comments

Pink - Client

Yellow - Sequoia

White - Sequoia



ATTACHMENT D
ERI SOP-25:

“HYDROCARBON REMOVAL FROM A YADOSE WELL”



L 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.

SAMPLE DATA AND CALCULATIONS

Date . Time Temp Press HC conc Vapor flow  Cale.
deg F in H,0 mg/M3 acfm lb. 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 74

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 (whichare P=1 atm and T=70degF). 1atm=
14.7psia, 760 mm Hg, or 407 in H,O. T,,, =460+ T degF

Hours of operation = 21, T = 80, P =-13, HC = (1350+750)/2 = 1050 mg/M> Flow = 95
(460+70)  (407-13) 283 1050 1

21 x 60 x 95 x x X X X = T741b
(460+80) 407 1000 1000 454

hr min cuft M? g b b
X x X T X Pee X x p 4 =
basis hr  min cuft M g basis

21 x 60 x 95 x 098 x 097 x 0.0283x 1.050 x1/454 = 741b.

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

Note: I results are given in ppm, an assumption about the molecular weight of the hydrocarbon must be
made to convert ppm inio mg/g?ﬂ

ppmv x molecular wt. /24.1 = mg/M°. (Use 102 for gasoline)



