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ABSTRACT:

The Antelope Shale formation at Railroad Gap field in Kern County California is a
high-porosity, low-permeability reservoir. Despite the large amount of oil
originally in place, recovery to date has been low, with only about 10% of the
original oil produced. This project was designed to test cyclic injection of exhaust
flue gas from compressors located in the field to stimulate production from
Antelope Shale zone producers. Approximately 17,000 m® (+600 MCF) of flue
gas was to be injected into each of three wells over a three-week period, followed
by close monitoring of production for response. Flue gas injection on one of the
wells would be supplemented with a surfactant.

Further design of equipment needed to cool and compress the flue gas revealed
rental costs were high than anticipated, but could be tolerated. Refusal of the
San Joaquin Valley Unified Air Pollution Control District to issue a research
variance for equipment needed for the project imposed additional costs and
timing burdens that ultimately prevented execution of the project at the field level.
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INTRODUCTION

The Railroad Gap oil field is located on the west side of the San Joaquin Valley in
California (see Figure 1-1). It is about sixty kilometers (thirty-seven miles) west
of Bakersfield and two and one-half kilometers (one and one-half mile) northeast
of the town of McKittrick, in Kern County. The Antelope Shale formation contains
large volume of light (32° API) oil. The primary production processes, solution
gas drive and natural water drive, have not been efficient in recovering the oil.
Recovery is 10% or less, leaving approximately 90% of the original oil still in
place. Finding effective solutions to increase production and recovery in the
Antelope Shale formation has been a challenge to both major and independent
oil producers operating the area.

Signal Oil Company completed the first commercial well in the Railroad Gap oil
field during 1948. Standard Oil Company of California started significant
development of the Antelope Shale in 1964. Standard ultimately drilled or
produced 26 wells as Antelope Shale zone producers in the main area of the
field.

The structure of the Railroad Gap field is a doubly-plunging, slightly asymmetric
anticline, trending northwest-southeast. The structure is shown by the contour
map in Figure 1-2, in Appendix 1. There are eight productive zones in the
Railroad Gap oil field. Figures 1-3 and 1-4 in Appendix 1 are cross-sections
showing the Antelope Shale and several other productive intervals.

The Antelope Shale zone is found in the top 305 to 366 meters (1000 to 1200
feet) of the Antelope formation, at an average depth of 1450 meters (4,750 feet).
The Antelope Shale is a siliceous Monterey reservoir, composed largely of the
accumulated skeletal remains of diatoms. It is characterized by high porosity and
very low matrix permeability. Natural fractures and thin sand layers contribute
permeability to the zone.

Productive limits in the Antelope Shale are controlled by an oil-water contact at +
-1657 meters (+ -5050 feet) sub-sea, and by permeability variations. Current
understanding of fracture patterns and oil saturation distributions is incomplete,
and the true potential of the Antelope Shale is difficult to assess. The Antelope
Shale reservoir is still producing under primary recovery, with only five producers
remaining active in late 1998. Cumulative production through December 1998 is
over 318,000 m® (2 million barrels) of oil and 251,000 m® (9.7 MMSCF) of gas,
with oil recovery estimated at +10% of oil originally in place.

The objective of this project was to test the use of flue gas injection as an
economic method of improving recovery from the Antelope Shale. Flue gas is a
waste product of internal combustion engines that power natural gas
compressors in the field. The compressors are used to increase the pressure of



produced natural gas to allow sale to a pipeline. The compressors generated
about 280 — 560 m® (1 — 2 MMCF) of flue gas exhaust per day during late 1998.
Flue gas is composed mainly of nitrogen and carbon dioxide, with a small
amount of oxygen and trace amounts of light hydrocarbons.

The concept of this project is that recovery and production rates will be improved
because of viscosity reduction and ‘swelling’ of the produced oil, caused by
absorption of the carbon dioxide into the oil. Inert gasses in the flue gas would
also improve production by filling reservoir porosity and increasing near-wellbore
pressure.

The project design included injecting flue gas into three idle wells located on the
flank of the structure. Flue gas would be injected at rates of +860 m3 (+30 MCF)
per day per well for approximately three weeks, for total volumes of 17,000 m*
(600 MCF) per well. Injection pressure would be limited to the 13,800 Kpa
(2000 psi) working pressure of the wellhead equipment. After injection, the wells
would be shut in for a one-week ‘soak’ period, then returned to production.
Routine well testing would monitor production rates from the wells, and
deviations from projected rates would be analyzed, and if appropriate, attributed
to injection response.

A secondary objective was to test a surfactant additive to flue gas to determine
its effect on recovery. One of the wells would be treated with surfactant before
flue gas was injected, and monitored for production improvement. The surfactant
was expected to increase production by reducing interfacial tension between the
oil and the reservoir rock. The test wells are shown in Figure 1-5. Wellbore
diagrams for the wells are shown in Figures 3-1 through 3-3, and production
curves for the wells are shown in Figures 4-2 through 4-4.



EXECUTIVE SUMMARY

The Railroad Gap oil field is located on the west side of the San Joaquin Valley in
California (see Figure 1-1). It is about sixty kilometers (thirty-seven miles) west
of Bakersfield and two and one-half kilometers (one and one-half mile) northeast
of the town of McKittrick, in Kern County. The Antelope Shale formation at
Railroad Gap field is thick, has high porosity, and has a large volume of oil in
place. However, permeability is extremely low, and the primary production
processes have been inefficient in recovering the oil. Recovery is estimated at
10% or less of the original oil still in place. Finding effective solutions to increase
production and recovery in the Antelope Shale formation has been a challenge to
both major and independent oil producers operating the area.

This project was designed to test the response of Antelope Shale zone producers
to cyclic flue gas injection. It was believed that the carbon dioxide in the flue gas
would reduce the viscosity of the oil. It would also increase the volume of the oil
after the gas was absorbed, in effect causing the oil to ‘swell’. Finally, the
remaining components in the flue gas would increase local reservoir pressure,
which would result in increased production. Approximately 17,000 m® (+600
MCF) of flue gas would be injected into each of three wells over a three-week
injection period, followed by a one-week shut-in period. After return to
production, the wells would be closely monitored by well testing. Deviations from
expected rates would be evaluated to determine if they were caused by the
treatments. One of the test wells would be treated with a surfactant before
injection to test its effect on production response.

A more detailed analysis of the facilities required to handle the flue gas,
specifically cooling and compression, revealed that capital costs were going to be
greater than expected in the original proposal. The project was terminated when
the local air pollution control regulatory agency refused to grant a research
exemption for one of the critical components needed for gas compression.
Additional financial and timing costs needed to obtain the required permits were
judged to be excessive, and the project to be terminated before any significant
field work was conducted.






EXPERIMENTAL

Injection was never initiated because of several reasons, discussed under
Results and Discussion. Therefore, only very limited experimental results were
obtained. The results are restricted to analysis of the flue gas, and are shown in
Appendix 2.

Analyses are included for flue gas from each of the two compressors in Railroad
Gap field. There are two analyses for one compressor, designated UC15Z, and
one analysis for a second compressor designated RC15Z. The composition of
each sample was 84.5 to 85.6 mole percent nitrogen, 4.1 to 4.2 mole percent
oxygen, and 10.3 to 10.7 mole percent carbon dioxide. Residual, unburned light
hydrocarbons were 0.12 mole percent or less.






RESULTS AND DISCUSSION

Injection of flue gas was never initiated because of two reasons. First, further
design of equipment for the project resulted in equipment costs that exceeded
the original estimates. Handling of the flue gas before it could be injected proved
to be a complicated, expensive process. Second, regulatory requirements for
necessary equipment were such that it was impossible to obtain operating
permits in a timely, cost-effective manner.

Flue gas was available at its source as hot , low-pressure exhaust. The exhaust
temperature and pressure is +480°C (900°F), and +97 kPa (+14 PSIA),
respectively. In order to be injected, it had to be cooled significantly, then
compressed to 6,900 — 13,800 kPa (1000-2000 PSI). This required considerable
process equipment not available at the location. Estimates of costs to purchase
the equipment to handle the cooling and compression ranged to over $500,000.
Purchasing the equipment for the test was clearly too expensive for the short-
term testing included in this program. The project proposal therefore included
funds to rent the necessary equipment. Rental costs for adequate compression
was ~$9,700 per month, compared to $3,000 per month included in the project
proposal. Equipment to cool the gas before compression, and to remove
corrosive components, was still required. Although extremely expensive, it was
still feasible to conduct the project with these costs.

Because of the remote location of the field adequate electric service was
unavailable and prohibitively expensive to install to allow using electric prime
movers for the compressors. Based on the availability of natural gas for fuel,
Naftex determined to rent a compressor with a gas-fired internal combustion
prime mover. The San Joaquin Valley Air Pollution Control District (APCD) is
the local regulatory agency responsible for maintaining air quality in this region of
California. The APCD required an operating permit for the additional internal
combustion engine, but rejected an application for a research exemption. In
order to proceed with the project, Naftex Operating Company would be required
to undergo a lengthy and expensive process to obtain the necessary permit.
Correspondence between Naftex and the APCD is included as Appendix 5. The
expense associated with obtaining Air District permits was excessive for the short
duration of the test. When this was combined with the high costs of gas-handling
equipment, the project was no longer feasible and was terminated at this point.






CONCLUSION

Expenses for equipment and strict permitting requirements proved excessive
when weighed against the uncertainty of the project and the short time frame
involved. As a result, the project was terminated before significant work was
performed in the field.

The potential of this technique in the Antelope Shale still has not adequately
been tested. Small, short-term projects of this type are extremely difficult to
conduct because of the capital requirements for gas handling, and because of
permitting requirements for the equipment. However, relatively small
improvements in recovery in the Antelope Shale result in significant production
increases. This suggests that further investigation is warranted. Any future
projects of this nature should anticipate stringent environmental permitting
obstacles. With adequate lead-time, it may be possible to negotiate a more
flexible permitting arrangement with regulatory agencies.
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LIST OF ACRONYMS AND ABBREVIATIONS

APCD - San Joaquin Valley Unified Air Pollution Control District
ATC — Authority to Construct
CO2 - Carbon dioxide

DOE - Department of Energy
EOR - Enhanced Oil Recovery
Kpa - kilopascals

m? — cubic meters

MCF — thousand cubic feet
MMSCF — million cubic feet
NOx — Oxides of nitrogen

NOV — Notice of Violation

NTC — Notice to Comply

psi — pounds per square inch
PTO — Permit to Operate
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Figure 1-1 - California locator map (after California Oil & Gas Fields)
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Figure 1-2 —Railroad Gap Field Contour Map
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Figure 1-4 - Cross-Section C-D through Railroad Gap Field
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Figure 1-5 — Map of Railroad Gap Field Showing Proposed Test Wells
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APPENDIX 2 — Test Results
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Tolals o ' .- 14E5545 -4y
Reactive Organic Compounds {leas £1) ' 81.133

Feactive Organic Compounds (less C1+C2) 5.285

References: ASTM E-260.73, ASTM D-3538-89, ASTM D-1945-81

TOG: - Tatat Qrganic Gas | Hytfrogen{Cafbon Campraunds)
RGC: Reactive Qrganic Compaunds | TOG - Exerrpt Compourds)

G1es
Anaryst

This repart ia lurrashud lor ihe snchsive vea of wur Cuttomer and appliss only ki the somples tested. Zokoo i not rmponsibla for mepart ofteralion ar detochmet.
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APPENDIX 3 — Wellbore Diagrams
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APPENDIX 4 - Production Curves
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. : o o Naftor fparating Bomgany
. . 1387 Avevae of e Ham, Sully 202
f . : ' s : T . Lus Angwler, Callfornia BOOST
: ' whono T0, ITTO0M

NAFTEX =~ | . s 3103750077

ol maftavEoarthlink.de

March 10, 2000

"Mr. Tom Goff PE.-

Permit Services Manager

San Joaquin Valley Unified Air l’oliutlou Control District
2700 M Street, Suite 275

Bakersfield, California 833012370 .

Re: - Naftex: Operating Contpany
Reguest for Experimental Research Exempﬁon

Dlear Mr. Goﬁ

Naftex Operating Company (Naftex) is applying for an exemption from Ruyle 2010 (permits
required) for an Expcrimmta_l Research Operation as provided for in District Ruls 2021.

Project Demp_mm :
Naftex has obtained ﬂmdmg from t]lc U.S. Departtnent of Energy (DOE) to evaluate the

potential of increasing oil production in the Antelope Shale formation of the Railroad Gap
Oilfield by the injection of flue gas. The project will evaluate the potential of flue gas injection
an effective method of COy mjection. Naftex estimates that a very minor amount of the 7 -
biltion barrals of oil reserves in the Antelope Shale formation have been recovered due to the
low effiviencies of other metheds of enhanced oil recovery (EOR). ' '

" The research eperation will be conducted by injecting the exhaus gas fiom three unpermitted
natural gas fired engmes, totaling approxamately 500 hp, inio the formation. The research
operation will be conducted in theNW Y of Section 15Z, T308, R22E, MDBM,

Definition for Experimental Research tion -

" The definition of Expetimental Research Operations in | Rule 2021, Secmm 3.0 includes

technology or any mdustrial process or technology with reduced emissions which is:

317 Fmovative, '

312 Not in common use for « particular process,.

3.1.3-  Not readily ovailable from a commercicl supplier, ov
313 Funded as original resegreh by a public agency

Naftex’s evaluation will have reduced emsssions because (he exhaust from the enginé will be
injected into the subsurface formation. This type of COy injection is not in comtnon use and

14190030.042
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NAFTEX

is being evaluated as an innovacive, low cost alternative to conventional CO; injection methods -
and other EOR technologies. Additionally, the research is fonded by the DOE. Altached is

. abrief project description prepared by Nafiex together with evidence of the DOE’s award of
financial assislance. Therefore, Naftex’s prnject meets the. rule deﬁmhon of Experimental
Research Operatlon

Requiremenis o&xmmmm

The requirements of Experimental Research Operations are identified in Section 4.0 of Rule
-2021. These operations may be exempted from the- reqmremmts of Rulo 2010 {(Permits -
Reqmred) if all the following conditions are met.

4.1 The purpose of the cpemnm is {o permit investigation, experimentation or .
researeh to advance the staie of knowledge or state af arf of « particulee control
techrm!ogy o m:ﬁ.(srnaf process;

Naftex will be frvestigating the injection of axhaust gas to advance the state of knowledge

‘of EOR by an inovative methed of CO; ijection. EOR is an indnstrial process; therefora,

this reqmremwt is s.atlsﬁed

42 The A‘IPCO is notified in ‘-tm'mg qr' the purpose, goals and objectives of the project
and measyres are taken to minimize. the emission of air contaminants, ihe proposed
instaiiation date, the planned stari-up dote, the expected duration of the test, and
test schedules and the amourt and diration aj‘ emissions shall be minimal as

' 'determzmd by the A’.PC (F

This letter nofifies the APCO of the purposs, goals md objectives of the project. The
proposed startup date is April 1, 2000 and the project wall contivne for approximately 6
months. The amount of emissions to stmasphere wil be mmmal becanse a]] exhaust £28

~ will be injected into thc subsurﬁwa formatl(m

4.3 The cwmdarwe total ahys af apemrmﬂ sha.!‘l not exceed. I 80 calendar days. {r‘ the .
- applicant imtends to.continue operation of the technology or pracess for more than
180 days, a compliance schedule for obicining necessary permiis under Regulation
I (Permits) shall be established by the APCO); )

Nafiex’s research is not expected to excoed a total of 180 cumulative calendar days. A
compliance schedule- will be Suhamtted i Naflex dﬂmres to extend ﬂ1c opcratmn

44 Qﬁ‘icm.t test re.m[r ["y" the prqrecr mvohes ar poﬂutmn cordrol deﬁces) shall be

141 20030.042
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.mbmrxfed o the D:stncr n wﬁtMg ami n ﬁmt form P10 OFE rhrm 60 d@s q,fl'er

- each test sequemce f g mnp!ere

. The pmpased aperation does not lmulve ait po]lutmn coniml cqmpmem Therefore this
. section is not apphcahle '

3 5 The APCO SMI have grmted prior wriiten appr\m:af

: The purpose of this letter is to ol:-tam wiitten APCO apptm-ai Nn&ex is requestmg i -
cx;petﬁent review of this pro;ect in ut\du to'meet the anticipated startup. date otApril 1, 2000,

Of you have any quebnuns please contact me at (3 lO} 277 9004 or Bob Lang,nar of WZI Inc
at (56!} 326-1112.

) Euclostire

(4150030.042 ..
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San Joaquin Valiey
Air Pollution Control District

March 23, 2000

Nazftex Operating Company
Attn: Mr. Homoz Ameri

1801 Ave of the Stars, Suite 302
Los Angeles, CA 90067

Re: Request for Expedmental Research Exemption
Drzar Mr. Ameri:

The District has received your March 10, 2000 request for permit exemption pursuant to Rule
2021 for testing of a method for increasing oil production by injecting exhaust gas from thres
unpermitted gas fived C engines inta the Antelope Shale farmation.

Following a review. of your proposal, the District has determined the requested test does not
meet the Rule 2021 definition of an experimental research cperation any air pollution control
device or tectinology or any industrial process or technology with reduced emissions, The
purpose of this project is lo enhance oit produclion in areas where oil cannol be preduced. If
successful, this experiment will result in additional cil being produced over a longar period of
time. This extra oll production will be accompanied by additional alr contaminant emissions
that would not occur if this technigue was not availabile. Therefore, this experiment does not
qualify for permit exemption as it is not a process expected to result in lower emissions than
procasses currently in use. Therefore, an Authority to Construct (ATC) to modify existing
equipment is required for this operation and the IC engines. Enclosed for your use is an ATC
application form and instructions.

Thank you for your coopsrafion in this matter. Should you have any guestions, please contact
Mr. John Ludwick of Permit Services at (661) 326-6966.

Sincarely,

Seyed Sadredin

Director of Permit Services
Thomas E, ‘Goff, P.E.
Parmit Services Manager

il
Enclosures Dawid L. Crow
Luerutive Direclor'Air Pollalion Contral Oifficer
Ierathern Region {Hiice Central Regian { itice Southem Region OHice
4250 Kigwna Avenue, Suile $30 1990 Eaw Gellysbaung Avones 2700 M Btieet, Sule 275
Modesiy, O3 95356-9321 Froano, CA 937 2760244 sakersfeld, LA 23101-2370
(2005 357 -GA00 * TAX M) 507-F470 1559 250-E000  TAX 1553 230-A061 (B 1] 52E-H00 & TAX (561) 3T6-A98H5
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San Joaquin Valley Air Pollution Control District

| p— iy
ey

AUTI IORITY TO CONSTRUCT {ATC)
AUTHORITY TO CONSTRUCT (ATC}
AUTHORITY TO CONSTRUCT (ATC}

APPLICATIUN FOR:

- Mew Emission Unit.
=~ Modification OFf Emisgsion Unit With Vnhtl PTOValid ATC.
- Renewal of Valid Authority to Construce,

.- Emung_snnsmn Unil Now Reqm.rmg 2 Pem:ut t Operate.

Permit Application Form

. PERMIT TO OPERATE (PTO)

2. MAILING 4DDRESS:
STREET/P.(, BOX:

1. PERMIT TO BE ISSUED TO:

4. GENERAL NATURE OF BUSTVESS: -

9-IIGIT
LI STATE: ZIF CODE:
3. TOCATION WHERE THE BQUIPMENT WILL BE OPERATED: WITHRY 1060 FT O A
STRFET; . . . CITY SCHOMERY [ 1YES [ 1ND
14 $ECTION TOWNSHE RentE - 5.1.C. QODE{S) OF FACILITY
: . 0 ko -
INSTALL BATE:

ndd:unnnl sheets if necsasaryl:

5. DESCRTFTION OF EQUIPMENT OR MODIFICATION FOR WHICH APPLICATION IS MADE {mdude Permit Nos., if known, and nse

. HAVE YOU EVER APFLIED FOR AN ATCOR | | YES: ATG/PTO [ NG Optionat Section
FTO IN THE PAST? If yes. #: 9. CHECE WHETHER YOU ARE & SPA >
. . - - PARTICIPANT IN CITHER OF - | —
7. IS THIS PROPERTY ZONED PROPERLY FOR | ] YES- L 1Mo -migLum’;’;g‘fﬁ“_“”s" <
THE FROPOSED USE? ' ARE .
) 1 J¥es | o [ 152mdiofo C"'
8. - 15 TIIIS APPLICATION STFRMITTEI AS AL | YESNOVINIC o| }NO “INSPECT” o
RESULT OF A NOV/NTC? If yes, #; : [ T¥es [ WNo [ )Sendinfo V
10. SIGNATURE OF APELICANT: TITLE OF APPLICANT,
+1. TYPE OR PRINT NAME OF APPLICANT: DATE; FEONE#:( )
FAX # 1
FOR APCD USE ONLY:
DATE STAME . LING FEE
RECEIVED; § '
| DATE PAID:
PROJECT No " FACILITY I

—

Morthetn Regional Dffice * 4230 Kieman Avenue, Suite 130 * Modesto, Californin 932569321 * (200) 557-6400 * FAX {204} 557-6475
Central Regicnal Office * 1958 Bast Getryshurg Avenus * Fregno, Californis 93726-0244 « (3595 230-5900 * FAX (559 230601
Southérn Repional Offtee * 2700 M Streef, Subte 275 * Hakersfield, California 93307-2370 » (661) 320-6000 * FAX (851) 326-6085
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© APPLICATYON FOR.
AUTHORITY TO CONSTRUCT AND PERl"v[[T TO OPERATE

]NSTRUCTIONS-

Mark the appropriaté box to indicate whether the applicalion is for: an Authoricy to Construct
{ATC} for a new emisgions unit; an ATC for a modification to an emissions unit which has a valid
Permit to Operate (PTO) or a valid ATC; an ATC for the renewal of a valid ATC: or a PTO for an
existing emissions unit which now requires a permit due to loss of exemption from permit,

A nonrefundable filing fee of $60 is required for each emissions nit which will be issued a permit.
An ernissions unit is any distinct process which 1) consists of the aggregation of equipment items

" operating together to-pecform a given function; and 2)- has the potential o cause the emission of an

air contaminant. An emissions unit may consist of a single piece of equipment or multiple pieces
of equipment, and includes any associated air poliution control equipment. If you do not know the
total number of emissions units, the District will determine that for you and send a bill for the
appropriate fee. Checks or money orders shall be made pa)'able o the STVUAPCD,

Line 1. [m:lh:ate the name of the busmzss exactly as'it-should appear on zhc Authu-rlty' w Construct
and on the Permit to Operate.

Line 2.List the tnailing address where correspondenee regarding the application and billing for the
Permit to Operate anoual fee may be sent. Please include your nine digit zlp code.

Line 3.List the physical locatmn where the emissions unit(s) will be operated If a street address is
nat applicable, provide the United States Geological Survey (USGS) quarter-section, township, and
range ar the Thiversal Transverse Mercator (ITM) coordinates. Tndicate whether the property is
located within 1,000 fi. of the property bouindary of a school. Identify the nearest school by name
and address. List any standard industrial classification (SIC} code(s) which apply for the facility
(if known). I the application is for a Permit tv Operate for ar existing emissions unit which is
now subject to permit requirements due to loss of exemption, then indicate the date that the
emission unit was installed at the facitity. If the application is for an Authority to Construct for a
new emissions unit, then indicate the expected datc of 1nstallatlon of the proposed equipment,

" Line 4, Indlcate the general nature of the busmess performed by the facmty

Line 5.For each emissions unit, state the make, model, sizc,'type. and serial number of the entire
emissions unit or of its major componers. Information must be provided for all pieces of

. cquipment comprising each emissions unit. Identify the applicable permit number for each

emissions unit which has either a vahcl Permit to Operate or z valid Authority to Construet.  Attach
additional sheets if necessary. :

Line 6.Indicate whether you have ever applied for an ATC or PTO far any facility within the
seographic boundary of the SJVUAP\CD in the past.. If yes, list the ATC or PTQ No{s),

Line 7.Tndicate whether operation of the proposed emissions umt{s) at the location identified in
Line 3 is consistent with the current zoning taws affecting that paroe] Questions regarding zoning
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laws and use permits should be addressed to the local city and/or courlty building and planning .

departments.

Line 8.Indicate whether submission of this application is a resﬁlt of a Notice of Violation (NOV)

" or a Notice to Comply {(NTC) having been issued to the facility by Air Pollution Control District

personnel. If yes, state the number listest on the NOV/NTC,

Line 9. This section is optional. Please check whether your organization is a Spare the Air partner,
or an INSPECT participant. For more information on either of these programs, please check the
appropriate box, or call the District ax (209) 497-1000. .

Line 10.Sign the a;lplication in ink. Type or print the titlz of the person Signing as the applicant.

Line 11.Type ot print the name of the applicant. The appliﬁ:ant must be an officer of the business
who will be responsible for comnplying with ali conditions of the Authoricy to Construct and the
Perniit to Operate. -Indicate the date and the daytime telephone and FAX numbers of the applicant.

Supplemental Informati nn'l{cquimd With Each Application, The following data,
specifications, plans, and drawings must be submitted with ieach application for Authc—rlty to
Construct aud Permit to Operate:

1. Egumnmmlammmummmm - The drawing or sketch submitted should be

to scale and must show the followmg

a. The property involved and cutlmn:s of all buildings and structures on it. Identlfy alt
property hines plainly.”

b. The location and idcntiﬁ-catiou of the proposed emissions unit(s) on the property.

c.  Location of the property with respect to sireets and all adjacent properties. . Identify
adjacent propertics, Show the location of all tmildings outside of the property that
are within 150 feet of the emissions unit. Identify all such buildings {i.e. residence,
apartment building, warehouse, retail store, etc.), specifying the heighr (in feet or
mmmber of stories) of each building. Indicate the direction north on the drawing.

2. Eguipment Description - For each emissions unit, state the make, model, size, fype, and
serial number of the entire emissions unit or of its major components. Information mast be
provided for 2!l individual pieces of equipment comprising each emissions unit. List all
electric motor horsepower ratings associated with all equipment.

3. llmﬂpﬂnn_niﬂmmtmn - The apphcaucn must be accqmpamcd by a written description

of each 'operation to be carried out in the process, The descriptions st be complete and
in detail for all operations. Particular attention must be given to parss of thee process which
may result in the emission of air contaminams. All obtainable data must be supplied
cancerning the nature, volumes, particle sizes, weights, and concentrations of all types of
air contaminants that may be discharged at each stage in the process. Similarly, the .
operation of air pollution control equipment must be desctibed in sufficient detail to allow
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~ the District to determine if the process can be expected to consistently operate at'the..
_ rcquu\:d control effmcncms

.4 :Wn_qmmw -Submit calculated estimates of the emission of
- all air contaminants from the proposed equipment, including reference to the source of
emission factors. If-applicable, include zny test data which was collected and :malyzed by
mﬂependem labamlmms and used 1o suppart thc calculatlons :

5 . Qpexaﬂng_&he.ﬂnk Spemfy ths maxizm and the average mnnber of hours per day,
days per week, and weeks per vear that the enissions unit(s) will be operated.

. 6. Piocess Weight - Detail the type and the total weight of each material consumed or
‘ processed by each emissions unit on the basis of pounds per hour or some other mass per
unit time which most accurately provides a mechanism to quantity emissions. The
Authority to Construct and the Permit 1o Operate may list conditions whu::h limit the
process weight to the quantity specified in the application.

7. Mgmd_&mu_ﬂmi Provlde the followmg infprmation:

a. Gasmns_Euﬂ& - Type, source, heating value, wlfur content (both total and as
’ H,S), the amount of excess combusuon air (%) utilized, and cubic feet per hour.

b. I.dqmd_ﬁlnzls T}-pe, SOUECe, heatma value, s-ulfur content, nitrogen mntam APl
graviy (degrees), preheat temperamire, the temperamre at which the SS1J viscosity
is 150, thé type of atomization {stearn, air, or mechanical}, the amount of excess
combustion air (%) uhiued am:l gallcms per hour.

.. Solid Fuels - - Type, source, heating value sulfur coment, rutmgen content, ash -
content, the amotnt of eXCess combust:on air (%) uuhzed and pounds per hour.

For all burners, indicate the make madel, size (MMBTU/hr. } type, number of burners,
"and the capacity range of each burner fwm the minimum t& the maximum rate of heat
ingut. .

8. . Process and Enstrumentation Fiov Diagram - For contimcus processes, show the flow of
- materials and the location and type of all instrumentation, inctuding any stack gas momitors.
" Show sll pertinent temperanires, pressures, volumetric flow rates and mass flow rates,

9.  Equipment Drawings - Provide drawings, dimensioned and to scale, in plan, elevations.
and as many sections as are needed to clearly illustrate the design and operation of the
- . gmissions unit(s) and the means by which air contaminants are controlled, When standard
- commercial equipment will be utitized for part of all of an emissions unit, the '
mamifacurer’s catalogue describing the equipnent may be submitted. Informationnot
cotltained in the catalogue niist he provided by the applicant. ' .

Applications may be submited either by mait or in person at the followmg;locaunns The District is
pleased to provide small businesses with assistance in atl aspects of the pemuttmg proccssu Any small -
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business is weleome to call the Small Business Assistance (SBA) Hotline or to visit the Small
Bosiness Assistance Office located in each of the regional offices. No appoinunent is _
niecessary. For information, please call the SBA Huthnc wvmg Ihc county in which your
‘busu'mss is located )

Northern Regional Qffice {Serving San Joaquin, Stanislaes, and Merced Counties):

" 4230 Kiernan Avesue, Suite 130
Modesto California 95335—9321
(209} 557-6400 .
- FAX: (209) 557-6475. .
SBA Hntllne (209) 557-6457 .

MM&@ (Servmg Maders, Fresno, and ngs Countles)

1990E Gettysbntg Avenue
Fresno, California 93726
~ (559) 230-6000
FAX: (559) 230-6061
SBA Hotlme (559 230-5888

M@_ﬂgﬂg@lﬂ_ﬁ;ﬁ (Scrvmg Tulare and Kern Counl:les)

2100 "M” Street, Saite 275
Bakersfield, California 93301-237G
(661) 3266000 .
FAX: (661) 326-6985
" SBA Hotline: (661) 326-6969
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San Joaquin Valley Unified Air Pollution Control District
Supplemental Application Form
LIQUID FUELED
INTERNAL COMBUSTION ENGINES

This forn: must be accompm!’ed by o completed Appﬁmnm forAmhomy to Constrict and Permit to Qperate fomz.
PLRMIT TO BE ISSUED T

LOCATION WHERE THE EQUIPMENT WILL BE OPERATED:

FROCESS DESCRIPTION

{ 1 Full Time {uot limited to any uperauug schedule}
$40 { ] Low Use (limited t0 < 1000 hrs/yr for all operation, inchuding maincesiance and testing)
11

Standby Emerpency (mited to nnn-atlity electric power gem:raﬁon ot ather emergency use a3
| approved by the APCO, excapt for up o 200 hosfyy for mainienance aml tosting}
Will this equipment be tised in an electric utility rate reduction program? [ 1 YES [ 1 NO

: Pmoess the Engine Serves:

@ww ] Geverator Make and Model
§V§§" Power Output: - kW e
FQUIPMENT DESCRIPTION -
Manufacturer: . . Number of Cylinders:
? Model Number: Serial Number:
{ Maximum Rased Power Output ) BIIP

Type: [ ]Diesel [ ]Gasoline [ | Other {pleasc specify}:
;t ﬁﬁiﬁﬁéﬁgﬁs # Higher Heating Value: BTU/gal | Sulfur Content: " % by Weight
: =22 Fuel Consumption ar Rated Qutput: gals/hr | Fuel Flow Meter? [ JYES [ INQ

v R G o AR HKCD KM S E RE DAY

IERaIsTe RNl bat s enrina

N rR R
o it (Check wil picebie alevoris)

Dot RN SAKK G RK P T

Big s g e o g g

[ I Turbocharger

[ 1 Intercooler/Aftercooler

[ 1 Tmjection Timing Retarded Relative w Standard Timing: ‘ degrecs
[ ] Positive Crankcase Veniilation System -

[ 1 Exhaust Particulate Control Device: Specify what type

[ 1 Oxidation Catalyst (VOC & CO Reduction) % VOC control _____ % CO control
51 I 1 Reduction Catalyst (Nf}:f Reduction} % NOX control
3 [ 1 Other {please specify): -
Please Continue on Reverse Side ’ SA-58 2198
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ﬁsmniffactor f 1Emission Tests - [ ] Mannfacturer's Guarantee. [ ] Other:

ADDITIONAL INFORMATION

N{:-rmél Operating Schedule: {tor emergency eguipment, iﬁentify normal resting and maintenance schedule)

Hours per day Days per week . Woeks per year.

Nearest Recepior;

Distance to nearest Residence! feet
Distance to nearest Business® ‘ feet

lExamplﬂs of Residences includes apariments, houses, dormitories, efc.
: Exaroples of Businesses includes office buidlings, guard posts, factories, ete.

Stack Parameters: )

Facility Location:

Height ' feet | Inside diameter inches
Exhavst temperature _ °FF - Btack gas flow rate dscim
is a rain cap {not a flapper) present on exhaust stack? [ 7 Yes [ ] No
Direction of exhaust ffom structure or device: [ 1 Vertical [ ] Horizoatal

] 1 Urban (area of dense populationy [ ] Rural {area of spars;c population)

If available, include the manufacturer’s specifications of the engme and dc!curnented exhaust emissions data
for the proposed engine,
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