SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

FINAL STAFF REPORT FOR

PROPOSED AMENDED RULE 1118— CONTROL OF EMISSIONS FROM

REFINERY FLARES

Dated: October 2005

Deputy Executive Officer
Planning, Rule Development, and Area Sources
Elaine Chang, DrPH

Assistant Deputy Executive Officer
Planning, Rule Development, and Area Sources
Laki Tisopulos, Ph.D., P.E.

Planning and Rules Manager
VOC Rule Development
Larry M. Bowen, P.E.

Author: Eugene Teszler

Reviewed by: Ed Muehlbacher, P.E.

Jeri G. Voge

Contributors Pang Mueller, P.E.
Paul Park
Abe Udobot
Zach Muepo
Glenn Kasai
Raul Dominguez
Kathy Kasza
Jeff Cox
Sharon Garrett

AQ Specialist
Program Suparviso
Sr. Deputy District Counsel

Sr. Manager
Sr. AQ Engineer
AQ Engineer
AQ Inspector
AQ Engineer
AQ Chemist
AQ Chemist
AQ Engineer

AQ Inspector




SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
GOVERNING BOARD

Chairman: WILLIAM A. BURKE, Ed.D.
Speaker of the Assembly Appointee

Vice Chairman: S. ROY WILSON, Ed.D.
Supervisor, Fourth District
Riverside County Representative

MEMBERS:

MICHAEL D. ANTONOVICH
Supervisor, Fifth District
Los Angeles County Representative

JANE W. CARNEY
Senate Rules Committee Appointee

BEATRICE J. S. LAPISTO-KIRTLEY
Mayor Pro Tem, City of Bradbury
Cities Representative, Los Angeles County/Eastegidi

RONALD O. LOVERIDGE
Mayor, City of Riverside
Cities Representative, Riverside County

GARY OVITT
Supervisor, Fourth District
San Bernardino County Representative

JANPERRY
Councilmember9™ District
Cities Representative, Los Angeles County, WedRagion

MIGUEL PULIDO
Mayor, City of Santa Ana
Cities Representative, Orange County

JAMES W. SILVA
Supervisor, Second District
Orange County Representative

CYNTHIA VERDUGO-PERALTA
Governor’s Appointee

DENNIS YATES

Mayor, City of Chino

Cities Representative, San Bernardino County
EXECUTIVE OFFICER:

BARRY R. WALLERSTEIN, D.Env.




TABLE OF CONTENTS

Page
OV UV Y Y = — ES-1
CHAPTER | — BACKGROUND --n-mmemmemmemmemmemmcmmcnn wmemmemcnnen -1
N =TI 3 ] = 2 — 1-1
B.  OTHER CALIFORNIA DISTRICTS FLARE RULES----------mmrmmemmrmmemea -2
C.  US EPA REGULATIONS --cnmmrmmemmem e -3
D.  EQUIPMENT AND OPERATION---nmcmcmcrmeammememe e -4
E  APPLICABLE RULES REVIEW --rnmcnmsemmemmem e e -5
e 1o = Y [ =3 — -6
CHAPTER Il = CONTROL TECHNOLOGY =-nsmmemmmemmcmmcs memmmem e II-1
N ¥ ] N =TI ] = L ——— II-1
B FLARE MINIMIZATION PLANS---smmrmemmem e e II-1
C.  FLARE GAS RECOVERY SYSTEMS«n-smrmrmmermmm e II-2
CHAPTER Ill - PROPOSED RULE AMENDMENTS ---nnsxnmcnn wemmemmcemmemeammcmcannces -1
A, DEFINITIONS -memmememee e lI-1
B.  REQUIREMENT S mmrmmrmmrmmrmmemmem e -3
C.  PERFORMANCE TARGETS ---nmrrmmrmmemmmemmemes e llI- 45
D.  FLARE MINIMIZATION PLAN REQUIREMENTS ----n-snmermememmcmmcmmcnee -7
E.  FLARE MONITORING AND RECORDING PLANS ---r--r-———emmecme III-78
F.  OPERATION MONITORING AND RECORDING ------nsmem——menmeemmceee lII-8
G. RECORDKEEPING REQUIREMENTS ---nsnmmromemmmemmemmemmemmeccen I1I-910
H.  NOTIFICATION AND REPORTING s---rnmcmmmemmcmmmemmemmmmem e I1I-910
. TEST METHODS --nmemmemmemme e 11I-10

J. EXEMPTION S -mmmmmmm e e e e e Il- 1011




Y i X1 11,1 N S — IIl- 1011

RNy i Y1 1. N = s —— III-2611
CHAPTER IV — EMISSION INVENTORY =---snmcmmemmcanen memmemcenncns IV-1
A.  CONTRIBUTING SOURCES ---nnrmmemmemmememmmeme o IV-1
B.  EMISSION INVENTORY =oncmmemmemmemmemmem e o IV-2
CHAPTER V — EMISSION REDUCTIONS =--nxnmemmemmememm cammemmemmem e V-1
CHAPTER VI — COST-AND COST EFFECTIVENESS -----rnnxnmmeemmemmeemmemmeammcmmcannces VI-1
A, COSTS mrmmemmemme e e VI-1
B.  COST-EFFECTIVENESS ---rmsrmmemmemmrmme e VI-11
CHAPTER VIl = COMPARATIVE ANALY SIS ---rmmrmmrmmrnn  —memeemmememmememceececee VII-1
CHAPTER VIl = DRAFT FINDINGS ----xnneemmemmemmcns eemmemeam e VIII-1
CHAPTER IX — COMMENTS AND RESPONSES -----rnxmermmsmeemmemmem e mcmmemccnee IX-1
APPENDIX A — REFERENCES --nnenemmemmrmmemmem e e A-1

APPENDIX B — CALIFORNIA AIR RESOURCES BOARD RESOLUT ION 86-60 ------- B-1



EXECUTIVE SUMMARY




EXECUTIVE SUMMARY FINAL STAFF REPORT

Rule 1118 — Emissions from Refinery Flares wasioaity adopted by the South Coast Air
Quality Management District (AQMD) on February 1398, with the purpose of monitoring,
recording and reporting data on petroleum refinflaying and related operations. This
represented Step | of Control Measure CMB-07 of 1887 Air Quality Management Plan
(AQMP) that targets emission reductions from refynidares, also found in the 2003 AQMP.
Pursuant to the AQMD Board’s direction upon the @am of the rule, staff analyzed the
monitoring data submitted by refineries in the tiperiod from October 1, 1999 through
December 31, 2003 and compiled the “Evaluation Repo Emissions from Flaring Operations
at Refineries”.

Staff presented the report at the September 3, 2@0MD Board Meeting and concluded that
emissions from refinery flares were significant egio to warrant the implementation of
controls. The report suggests possible ways afidied emissions through the prevention of
flaring of excess fuel gas, the elimination of ledtom pressure relief devices and the reduction
of emissions during routine flaring. These objedi can be achieved by installing flare gas
recovery systems and gas treating systems, exgamdiment capacities of flare gas recovery
and treatment systems already in place, and coindustirveys to detect leaking pressure relief
devices. The report also recommended improvemei® measurement of flare vent gas flows
and the installation of continuous monitoring sysdeto measure the total sulfur gas
concentration and the higher heating value of taeed gas, as well as the standardization of
methodologies for flow and emissions calculationd or missing data substitution. Following
the report presentation, the AQMD Board directedf 0 amend Rule 1118 — Emissions from
Refinery Flares, and implement Step Il of Controdddure CMB-07. Step Il of the control
measure aims to reduce emissions of criteria @oitstfrom refinery flares by identifying and
requiring the most feasible and cost-effective mrdptions available.

The air quality objective for the Proposed Amenéede (PAR) 1118 is to help AQMD attain
state and federal air quality standards by miningzemissions of criteria air contaminants and
their precursors from flaring activities at petiaie refineries. The proposed amendment would
eliminate the flaring of vent gases except for éhossulting from emergencies, shutdowns and
startups, turnarounds and essential operationallsneestablish operational requirements of
diagnostic practices to minimize flaring.

The proposed amendment establishes refinery speafformance targets for flare-related total
sulfur emissions, calculated as sulfur dioxide, 1285 tons per million barrels of crude
processdng capacityin calendar year 2006, 1 ton per million barrdlscude processing
capacityin calendar year 2008, 0.7 tons per million bar@ crude processing capacityin
calendar year 2010, and 0.5 tons per million bsroélcrude processing capacityin calendar
year 2012, respectively, based on the 2004 indugtlg throughpubrocessing capacityDuring

the rule development process, industry identifiadreequity of using crude throughput versus
crude capacity based on a fixed year of 2004 tbéish annual S©Pperformance targets. In any
one year, any refinery could be conducting a shwidar turnaround of a major crude
processing unit, which could reduce crude throughjpu that baseline year reflecting an
artificially low baseline throughput for that refiry. Whereas crude processing capacity more
accurately allocates refinery emissions based omalarefinery operations. Local refineries are
operating at near capacity; therefore, the diffegeim emissions impact and reductions based on
throughput or capacity are minimaExcess flare related total sulfur emissions wouwdbbject

to mitigation fees of $25,000, $50,000 or $100,@@9 ton, depending on whether excess
emissions are no more than ten percent, greaterttventy percent but less than twenty percent,
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EXECUTIVE SUMMARY FINAL STAFF REPORT

or more than twenty percent, respectively, of theual performance targets. Excess emissions
would also trigger the submittal of a flare miniatibn plan by the refinery and a possible
issuance of a Notice of Sulfur Dioxide Exceedangetlie Executive Officer. Emissions
resulting from external power curtailment, natuwledasters or acts of war or terrorism will be
exempt from being counted towards these limits.

The proposed amendment, in keeping with the recardatens from the “Evaluation Report on
Emissions from Flaring Operations at Refineriesil] also enhance monitoring requirements to
improve data reporting accuracy, primarily requdrithe use of higher heating value analyzers
and also total sulfur analyzers pending the resiult pilot test feasibility study taking place at
one of the refineries. Until the analyzers ardaltsd, but no later than July 1, 2007, the
sampling frequency of flare events would be incedat® daily from weekly. In addition, the
rule will require the flare gas flow meters to bestalled in a representative location or be
upgraded with totalizing capability such that oatyaccurate flow to the flare is registered. The
amended rule will also establish uniform missintadarocedures and calculations for reporting
emissions during monitors’ downtime periods.

The amended rule will set new notification requiesns for flaring events, as well as reporting,
which will require quarterly reports to be subnitten an electronic format certified by the
facility official and approved by the Executive @#r. Each petroleum refinery will submit a
detailed technical description of the flare systentluding an audit of vent gas recovery
capacity, a summary of the flaring emissions reduastachieved to date and future planned flare
emission reductions.

The emissions reductions associated with proposeshdments are estimated to be 1.18 tons per
day of SQ and 1.44 tons per day overall for all criterialptants, excluding carbon monoxide,
from the emissions baseline average (2002-200201@. The cost-effectiveness is estimated to
be between$925,524and $,928,620per ton of S@reduced. When considering additional
reductions in NOx, VOC and PM10, the cost effeciass ranges betweer, $124,527 and
$5,6757,063per ton of pollutant reduced.

The proposed amended Rule 1118 is considered gefpioas defined by the California
Environmental Quality Act (CEQA), and the AQMD Isetdesignated lead agency. Pursuant to
CEQA and AQMD Rule 110, the AQMD prepared an enwinental assessment (EA) evaluating
potential adverse significant impacts associateti wmplementing the proposed amended rule.
The EA concluded that implementing PAR 1118 wouéivéh no significant impacts on the
environment. An environmental impact is definedaasimpact to the physical conditions that
exist within the area which would be affected by pinoposed project.
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CHAPTER | - BACKGROUND FINAL STAFF REPORT

A. RULE HISTORY

The concept of reducing emissions from petroleuinegy operations was originally formalized
in the 1982 Air Quality Management Plan (AQMP) asadure A15. Measure Al5 proposed
increasing the use of blowdown and vapor recovgsgems to reduce emissions from flares.
Consideration of adoption in 1985 was postponedptovide additional time to collect
background information regarding flaring operati@msl alternative control options. Measure
A15 has been carried over through subsequent AQMESn the 2003 AQMP takes the form of
Control Measure CMB-07.

In 1984, the Citizens for a Better Environment (GRIgtitioned the California Air Resources
Board (CARB) to make a determination of the techgwal feasibility, availability and
economic reasonableness of continuous emissiontonsifior refinery flares. CARB granted the
CBE request and contracted a study with an engmgdirm to evaluate the feasibility of
continuously monitoring flaring operations at p&tton refineries. The study found that no
refinery in California accurately monitored flowtea to its flares. Several types of flow meters
had been installed on refinery flares, but therumaentation could only provide relative flow
information because the gas density varies and@astituent data is necessary to calculate flow
accurately. The study concluded that continuousiitnong of flare gas flow rates, gas
composition and remote monitoring of flare plumesrav practicable but would require
substantial further development before they cowdcbnsidered ready to use for accurate and
precise measurements on flares at a reasonable cost

Despite concluding that the aforementioned devatéisrequired substantial development, the
study found that devices which constantly monitatezlon/off status of refinery flares were not
only practicable, but were also ready to use atlatively inexpensive cost. In 1986, CARB

determined that monitoring devices were technokdbicfeasible, available and economically
reasonable for limited applications to identify aretord continuously the on/off status of
refinery flares in order to better quantify flarenissions. This finding was formalized and
adopted by CARB as Resolution No. 86-60. CARB a&soouraged local air pollution control

districts to adopt rules requiring refineries tstall on/off status monitors and collect flare gas
composition data so that a suggested control medsuthe control of emissions from refinery

flares could be developed.

In 1987 through 1988, refineries in the South CouistBasin participated in a flare study

resulting from CARB Resolution No. 86-60. The fesof this study met with limited success.
Staff's review of the available data has determitined the results of the study are insufficient to
quantify the emissions from petroleum refineriespezially in light of the recent refinery

modifications to produce clean fuels. In addititime previous monitoring equipment used in
this study was found to be maintenance intensidei@no longer used by the refineries.

Since 1988, staff has tracked the development aflable technology that could accurately
monitor gas flare parameters which would resultufficient data to quantify emissions. Recent
advances in technology have resulted in devices dha now accurately monitor gas flare
parameters. Staff has found that these monitaangces are currently being used in various
industries that use gas flares with favorable tesul

In 1993 and 1994, staff required two refineriescémduct flare system studies as a result of
frequent complaints of odor from emissions assediawvith their gas flaring operations.
Recommendations based on these studies were imputletn@nd resulted in a significant
reduction in violations of Rule 402 — Public Nuisan These studies and subsequent
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CHAPTER | - BACKGROUND FINAL STAFF REPORT

implementation of recommendations showed that eafihery flare system is complex and
unique, but that opportunities do exist to redugisance problems associated with refinery flare
systems.

On February 13, 1998, the AQMD Board adopted Rdl&81with the purpose of monitoring,
recording and reporting data on refinery and reldli@ing operations. Upon rule adoption, the
AQMD Board passed a resolution directing staff x@@lect and analyze the data submitted by
subject refineries to determine if flare emissi@ms significant, and b) recommend whether
further controls are needed.

After evaluating the data submitted to the AQMDnfr®@ctober 1, 1999 through December 31,
2003, staff compiled the “Evaluation Report on Esiuaes from Flaring Operations at
Refineries”, which was presented to the AQMD Board September 3, 2004. The report
recommended amending Rule 1118, concluding thdtpwadh refineries had made important
progress in reducing emissions since Rule 1118 waragnally adopted, flare emissions,
especially oxides of sulfur (SOx), were still sigrant enough to warrant further controls. The
report suggest various ways to reduce flare enmissisuch as the elimination of leaks from
pressure relief devices, the installation of flges recovery systems and gas treating systems. In
addition to focus on minimization of flare emissoithe report emphasized the potential of the
amendment to improve the monitoring, reporting amdssion calculation methodology in order
to increase the accuracy of the data collected.

B. OTHER CALIFORNIA DISTRICTS FLARE RULES

Several other air pollution control districts inl@ania also have flare rules. The Bay Area Air
Quality Management District's (BAAQMD) Rule 12-14dopted in June 2003, is comparable to
AQMD’s current Rule 1118. Rule 12-11 — Flare Monitg at Petroleum refineries applies to
refineries in the San Francisco area. The rulaireg| the monitoring and recording of the vent
gas and the composition as well as continuouslgrdieg digital video images of the flare tip
for each flare. Refineries are required to submaonthly reports in electronic format, containing
daily flows and gas composition and correspondiafgutated emissions of methane, non-
methane hydrocarbons and sulfur compounds resutng combustion, as well as the archived
video pictures of the flares. A complementary riRelle 12-12 which seeks to minimize flare
emissions through the use of Flare MinimizatiomBlevas adopted in June 2005, and is similar
in some respects to PAR 1118.

The Santa Barbara Air Pollution Control DistricB@&PCD) also regulates flares based upon its
own Rule 359 - Flares and Thermal Oxidizers, adbpteJune 28, 1994. This rule applies to oil
and gas production, petroleum refineries and relateurces, natural gas services and
transportation sources and wholesale trade in leetropetroleum products that operate flares or
thermal oxidizers. Rule 359 specifies sulfur cantanits, technology-based standards for flares
and thermal oxidizers, and emission standardsxmes of nitrogen (NOx) and reactive organic

compounds (ROC) and operational limits. The ride ancorporates a Flare Minimization Plan,

monitoring, recordkeeping, reporting and sourcerexguirements for ground flares. However, a
review of the staff report for Rule 359 indicatkattthere are no petroleum refinery operations in
Santa Barbara similar to the petroleum refineryrafpens in the South Coast Air Basin and that
Rule 359 applies to non-refinery petroleum operatisuch as oil and gas exploration and bulk
loading terminals.
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Ventura County Air Pollution Control District (VCAFD) Rule 54 - Sulfur Compounds is

similar to the SBAPCD Rule 359. While Rule 54 dagply to flares, as in the case with the
SBAPCD rule, Rule 54 also applies to non-refinegyrgleum operations and AQMD staff is not
aware of any petroleum refinery operations in thesgiction of VCAPCD.

C. U.S. EPA REGULATIONS (EPA)

The EPA New Source Performance Standards (NSP8gruOCFR 60.18 — General Control
Device Requirements, contains provisions for flahest control vent gases from storage tanks
built after July 23, 1984, subject to 40CFR 60 Subpb and from piping components that were
installed after January 4, 1983, subject to Subp&6G. The federal regulation requires flares to
operate without visible emissions, to maintain latpilame present at all times the flare is in
operation and observe certain limits for the netting value and exit velocity of the gases being
combusted. The regulation also requires monitooinipe flares to ensure that they are operated
in compliance with these requirements.

Another NSPS regulation, 40CFR 60 Subpart J — @ralsdof Performance for Petroleum

Refineries, covers operation of combustion devsgsh as flares, that were built or modified
after June 11, 1973 under 40CFR 60.104(a). Thgslagon limits the concentration of the

hydrogen sulfide (kB) in the vent gases routed to flares to 160 pmeraged over three hours.

However, vent gases that are combusted due tagtatiutdown, process upset or relief valve
leakage are exempt from this requirement.

In 1998, EPA launched a program called “The PetroldRefinery Initiative” consisting of a
series of investigations at refineries under a riatteted compliance approach. One of the
refinery activities targeted by the investigatioasnexcessive flaring of acid gas (gas with high
H,S content generated during the oil refining procasd from the sour water stripper) that
results in large amounts of sulfur dioxide beinigased into the atmosphere. Also investigated
was excessive hydrocarbon flaring. EPA’s positias, stated in the Enforcement Alert
newsletter of October 2000, is that routine or Bamergency flaring does not constitute good air
pollution practice and may be a violation of the&i Air Act. In the newsletter, EPA states that
refineries should have adequate capacity to recandrtreat sour gases routinely generated in
their process without resorting to flaring. Goadpellution practices also include investigating
the root cause of a flaring incident and takingrective actions to prevent recurrence in the
future. In the newsletter, EPA states that a pitgmkesigned, operated and maintained flare gas
recovery system is one way to minimize or avoidriig

In an effort to reduce excessive flaring of acid gad emissions of SOx and NOx, EPA, to date,
has entered into 15 global settlements with patroleefiners representing more than 65% od
domestic refinery capacity. The settlements noweco/6 refineries and conferences are
currently ongoing with 11 more petroleum refinersowepresent an additional 24 refineries.
Refineries effected by the global settlements atgest to a consent degree requiring them to
prepare and submit plans to minimize hydrocarbaninity, conduct root cause analysies of
flaring events and implement control options sushirsstalling flare gas recovery systems,

rerouting hydrocarbon streams away from flares aking hydrocarbon flares compliant with

the provisions of 40CFR 60.104(a). By stipulatingconsent decrees with EPA, the refineries
agreed to undertake certain remediation and midigatctions, pay fines and provide affirmative

relief by completing environmentally beneficial pgcts. These aforementioned requirements of
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the consent decrees are, in part, the conceptshaninthe proposed amendment to Rule 1118 is
based.

Four refineries within the AQMD's jurisdiction haeaitered consent decrees with EPA: Equilon
Enterprises, BP West Coast Products, Chevron Pedtampany and Conoco Phillips. As a
result of the settlements, these companies pletlgedduce SOx and other air contaminants
emissions to the environment by minimizing acid gas hydrocarbon flaring and by agreeing to
subject their flares to the requirements of 40CBR.&4 for combustion devices.

D. EQUIPMENT AND OPERATION

Flares are combustion devices used extensivelyarpétroleum industry to burn and dispose of
excess combustible gases that are generated asfpdre production processes or during a
process upset. Flares are also used as safetgedeto reduce the potential for fires and
explosions due to unburned gaseous hydrocarboasede Blowdown systems are designed and
installed at petroleum refineries to provide fofeseontainment or safe release of liquids and
gases that must be disposed of in the refiningga®c Such systems generally consist of a series
of venting manifolds which lead from the processipment to a blowdown recovery system
(i.e., storage tank, wastewater system, compreasdrjlares.

Flares can be elevated like a stack where the cstigioy or burn-off, takes place at the tip of the
flare and the flames are visible from a distanthey can also be of the ground-flare type where
the burners are concentrically located near theairgtolevel in a shrouded, refractory lined
enclosure. Both types of flares are capable afdetson of hydrocarbons and other combustible
gases. However, as with any type of combustionpaggent, they generate air pollutants such as
NOx, SOx, carbon monoxide (CO), and particulatetenaPM), in addition to the release of
reactive organic gases (ROG) which have not beerplaiely combusted. Also, similar to any
other combustion device, flares have the potetdigenerate toxic emissions depending on the
type of gases burned and operating parameters.

Flares have a design capacity, usually expressegoumds per hour, which represents the
maximum design flow of a specific composition, tergiure and pressure of vent gas that can
be combusted in a particular flare. Due to fedaral local regulations, most flares are designed
for smokeless operation over a specified flow rang®ch is achieved by injecting steam or air
at the flare tip to increase turbulence and allowbi@nt air to better mix with the hydrocarbons.
The federal requirement allows refinery flare opensito operate a flare with visible emissions
for up to five minutes in any two consecutive htiore period. The smokeless capacity of a
flare is defined as the maximum flow to a flarettban be burned without smoke and is also
expressed in pounds per hour of a specific gas oseitign, temperature and pressure.
Typically, flares are operating in a smokeless mann a range up to 20 percent of their
maximum design flow; at higher flows the size o thipe that would be required to provide
adequate steam injection at the flare tip beconesegn challenge. Another factor contributing
to visible emissions is the nature of the hydrooasbbeing combusted. Paraffins have the least
tendency to smoke, whereas unsaturated and aromatrocarbons have a higher tendency to
smoke.

A flare must have the pilot burners on at all tir@gnsure ignition of the vent gas generated in
the process system it serves whenever it is inatiper. A stream of combustible gas, called
purge gas, is continuously flowing into the flacedrevent air from entering the flare header
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which can create an unsafe explosive mixture odad hydrocarbons. Depending on the flare
design and size, the amount of purge gas needéedp the flare safe varies considerably.
Although the quantities are relatively small, therbng of pilot and purge gases represent a
continuous source of emissions.

In a refinery setting, a gas flare may be instaftmdonly one process area or it can be used to
serve a number of process units for a wide vaoétyurposes ranging from controlling a small
stream of leaks or vent gas from a piece of equiprteethe disposal of large quantities of gases
during an emergency. Therefore, depending on hflara is designed and used, in Rule 1118
flares are classified into three distinctive catégg clean service, emergency service, and
general service.

A clean service flare is used to only burn natges, hydrogen, liquefied petroleum gas, or other
gases with a fixed composition vented from spe@fiaipment. These gases contain little or no
sulfur, and the quality (i.e., heat content andusutontent) of the gas is usually predictable
regardless of the flaring situations. In the basiere are four clean flares, which are associated
with three liquefied propane and butane storagasaaed a hydrogen generating plant each.

An emergency service flare is a flare that receivest gas only during emergencies. The
quality and volume of the vent gases vary dependingthe source and duration of the

emergency release. Nevertheless, an emergeneyisglaisually in a standby mode and does not
create emissions except for those associated wiitlh @and purge gases, and during actual
emergencies.

The most common and complicated flare configuraisahe general service flare. In addition to
the services described above, flares in a refinegyalso used to dispose of gases from routine or
non-routine operations including purged gas streantm-emergency releases of excess
pressures, venting of storage tanks or wastewateps and equipment leaks, startups and
shutdowns, turnaround activities, etc.

E. APPLICABLE RULES REVIEW

In addition to Rule 1118, flares are also subjeddneral AQMD prohibitory rules, such as Rule
401 — Visible Emissions, Rule 402 — Public Nuisaacel Rule 431.1 — Sulfur Content of
Gaseous Fuels. Flares built after June 11, 19@3ubject to 40CFR 60 Subpart J - New Source
Performance Standards (NSPS); flares may also ljectuto 40CFR 60.18 — General Control
Device Requirements if either vent gases from gmtanks subject to 40CFR 60 Subpart Kb or
from components subject to 40CFR 60 Subpart GGGoarted to them.

In order to maintain a smokeless operation, flatsefineries are equipped with steam jets
(steam assisted) to provide good mixing of theefigas with air. Within the smokeless range of
operation of a flare, if not enough steam is usadhd a flaring event, smoking may occur due
to pockets of incomplete combustion that are forimettie combustion zone. Rule 401 prohibits
visible emissions in excess of Ringelmann 1 or @xgnt opacity for periods exceeding more
than three aggregate minutes within any hour. 4066.18 requires flares to have no visible
emissions except for periods of time up to five m&s during two consecutive hours. The two
standards are not identical, since they use diftareethods to determine visible emissions: Rule
401 uses USEPA Reference Method 9 and 40CFR 684s8WSEPA Reference Method 22.
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If combustion is incomplete, as denoted by visda@ssions, odorous materials may be emitted,
affecting the area downwind of the flare and po&digt resulting in a public nuisance. Odors

could also be emitted if the heat content of tlaeefl gas is very low resulting in the flame

temperature not being hot enough to ensure comgéestiuction of odorous materials. The flare
operator should supplement combustion with high Bbdtent gas to prevent this problem. A

steam- or air-assisted flare should not be usedifmosal of gases with less than 300 BTU/scf.

Although flares operate within refineries subjeztRegulation XX - RECLAIM, they are not
included in this program and their emissions do ¢mint towards refineries’ RECLAIM SOx
and NOx allocations. The total sulfur content lné flare pilot gas and the purge gas, which
maintain the flare operating continuously, is leitto a concentration of 40 ppm calculated as
H,S, averaged over a four hour period per Rule 431Sulfur Content of Gaseous Fuels. Most
of the flares in the basin use natural gas for @uagd pilots in order to comply with this
requirement. The total sulfur content of the vgas routed to a flare due to an emergency is
exempt from the rule requirements. The federallegn, 40CFR 60 Subpart J, has a limit of
160 ppm HS, averaged over a rolling three hour period, fmgp and pilot gas combusted in a
flare, whereas emergency vent gases and relieéVahkage are exempt from this requirement.

F. AFFECTED FACILITIES

The types of refinery operations subject to thie rare: petroleum refineries, sulfur recovery
plants that recover sulfur compounds from acid gas®l sour water generated by petroleum
refineries, and hydrogen production plants thatipce hydrogen from refinery gas and supply it
for petroleum refinery operations. Presently,hie AQMD, there are seven operating petroleum

refineries, one sulfur recovery plant and one hgdro production plant, with a total of 10
distinct physical locations. The following fadiis operate 27 flares subject to Rule 1118:

» Air Products (Hydrogen Production Plant)

» BP West Coast Products (Refinery)

* Chevron Products Company (Refinery)

» ConocoPhillips Company (Refinery — Carson Plant)

e ConocoPhillips Company (Refinery — Wilmington Plant

* Equilon Enterprises, LLC, Shell Oil Products US gLA&ngeles Refinery)
* Equilon Enterprises, LLC, Shell Oil Products USI{&uRecovery Plant)
» ExxonMobil Oil Corporation (Refinery)

» Paramount Petroleum Corporation (Refinery)

Ultramar Inc. (Refinery)

Table I-1 shows the subject facilities and an itegnof their flares. Since ConocoPhillips and
Equilon Shell Oil submit one quarterly Rule 111&aoe for both their facilities (Carson
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Plant/Wilmington Plant and L.A. Plant/SRU, respesly) the table shows eight reporting
facilities.

Table | -1
Flare Inventory

Type of Service
Repo_r.ting Number of Type of flare Clean | Emergency/
Facility Flares General
Service
A 4 Elevated 1 3
B 1 Ground Flare 1
C 2 Elevated 2
D 2 Elevated 1 1
E 5 Elevated 5
F 1 Elevated 1
G 6 Elevated 6
H 6 Elevated 1 5
8 Facilities 27 Flares 4 23
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A. CONTROL OPTIONS

At petroleum refineries, flares have historicallgen used to dispose of combustible gases
resulting from emergency relief, overpressure, @sscupsets, startups, shutdowns and other
operational and safety reasons to prevent diréease of toxic and /or odorous substances to the
atmosphere. In recent years, U.S. Occupationatyahd Health Administration (OSHA) and
U.S. EPA have become more concerned with refinpgration, resulting in tighter regulations
on safety and emissions control and enforcemembreacsuch as Consent Decrees, as shown
before. Furthermore, smoke, noise, glare and odorsetimes associated with refinery
operations may, and at times have impacted thewuling communities, leading to an increase
in the involvement of community and environmentabups in the regulatory process of
controlling refinery flares.

There are two alternatives to control flare emissiopost-combustion and pre-combustion
controls. Possible post-combustion controls cdaédselective catalytic reduction (SCR) units,
Lo-NOx burners, scrubbers and bag houses. Wh#¢-gmmbustion control technology exists,
the unpredictability of the flare operation and thet that combustion takes place at the tip of an
flare 150 to 200 feet above the ground make suntraadevices impractical for elevated flares.

Controlling flue gases would be very costly underse circumstances and results would not be
guaranteed. Therefore, the best way to controlmaimiimize flare emissions is through the use
of pre-combustion control, which prevents the faioraand reduces the amount of vent gases
routed to refinery flares, or recover the vent ggs#or to combustion at the flare.

B. FLARE MINIMIZATION PLANS

Refineries can obtain meaningful results in théiore to minimize the volume of vent gases
routed to the flare by setting up and implemenflage minimization plans. It is possible to
achieve significant reductions in the volume oftvgais generated by process units at refineries.
Listed below are several possible alternatives afirmzing flare emissions that could be
incorporated in flare minimization plans:

- Better engineering and equipment design
A reevaluation of existing process flow and equiptmallowing changes in operating
parameters such as temperature and pressure seatigng result in reduced volumes of
vent gas being generated.

- Diverting or eliminating streams vented to thedkar
Certain streams that routinely are directed toftdme may be rerouted and either treated
for use as fuel gas or recycled back in the process

- Installation of redundant equipment to increaselbdity
By installing redundant equipment, in case of aakdewn, the spare can be put on line,
thus avoiding a process upset that results in gamglyouted to the flare.

- Installation of flow monitors for vent gas generhég each process unit
Installation of flow monitors on process units #dreaders is a useful tool that allows the
operator to quickly identify the origin of increasdlare flows and take immediate
corrective actions, potentially avoiding a flareepiz
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- Periodic monitoring maintenance programs of presselief valves that identify leaks to
the blowdown system, such as acoustic or thernraegs
Pressure relief devices may develop leaks in tidue to the corrosive nature of the
process, due to chattering or improper reseati@jven the extended periods of time
between turnarounds, leaks may result in signifieanissions, even at small rates. By
conducting acoustical or thermal surveys of retieices connected to the flare, the
operators can identify and, with detection equiphenrently available, even quantify
the amount of leak-through gas that escapes tflalee Upon identification of leaking
relief devices, the operator can prioritize theaimenance and repair in order to reduce
flare emissions. This program is especially valedbr those flares that are not equipped
with flare gas recovery because these leaks enteupy combusted in the flare for
extended periods of time until the next scheduledaround.

- Conducting Specific Cause Analysis of significdatihg incidents

This investigative procedure is used to identify tause of significant flaring events and
whether any equipment and/or operational changes needed to prevent future
reoccurrences. Once the investigation is comp|etuective measures need to be taken
and implemented. It is important to communicatefthdings to all parties involved and
create a mechanism to track corrective actionsraderoto prevent future events. This
analytical process enables a facility to shift fheus on preventing flaring events rather
than reacting to them.

- Operator training for environmental awareness
Making the operators aware of the impact of flaver#és on the environment and
teaching them procedures that minimize ventindaie$ needs to be part of the facility’s
training program and should have full managemeppst.

- Optimization of turnaround schedules
Coordination of turnaround schedules for differantts can result in reducing flaring
activity and minimize emissions associated wittséhperiodic maintenance activities.

- Developing startup and shutdown procedures thaidase flaring
For certain units, it is possible to develop praged that avoid flaring during shutdown
and startup, such as using reduced loads, recydkegs, better decontamination
procedures, etc. Sometimes more time is necefwaaystartup or shutdown, or physical
modifications achieve this purpose.

C. FLARE GAS RECOVERY SYSTEMS

An alternative control option to minimizing the uahe of vent gases routed to flares is to simply
prevent the vent gases from being combusted irfléine by recovering them with a flare gas
recovery system. In light of increasing environtaérconcerns, this flare gas recovery system
control option is becoming popular, especially sirtbere is an economic incentive due to
recovery of valuable gas. The system usually etsisif a set of compressors, a heat exchanger,
a phase separator and associated pumps. The a®iid gompressed, cooled and routed to an
amine scrubber for removal of sulfur compounds, suosequently may be used as fuel gas or
feed for refinery processes. A flare system gdlyensists of a header or manifold that
collects the flare gases from various sources, ahout drum, a liquid seal (usually water)
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drum, and the flare itself. A flare gas recoveygtem unit connection is typically located
between the knockout vessel and the flare watér sea

The primary control variable of the flare gas rezrgvsystem is the flare system pressure. As
vent gases from various process units collect ia flare header, pressure reaches a
predetermined pressure control set point, triggetive start up of the recovery compressor. The
suction pressure of the compressor is set lower thet of the water seal, such that under normal
operation, there is not enough pressure in the fl@ader to break through the liquid seal and all
gas is recovered. During major upsets, if the feweeeds the compressor capacity, the flare
header pressure increases, breaking the liquidaselthe vent gases reach the flare, where they
are combusted. Therefore, the safety functiorhefflare system is maintained in the event of

process upset conditions.

In order to have a high recovery rate, the compreststion should be sized with a capacity two
to three times the normal flare flow (Oil and Gasirthal, December 7, 1992). API Guideline

520 states that the normal flow rate is some aeeftege load or a frequently encountered

maximum load and that the recovery system shouldelsggned to operate over a wide range of
dynamically changing loads. API 520 goes on to thay often these systems are installed to
comply with local regulatory limits and thereforeust be sized to conform to any such limits.
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PROPOSED AMENDMENTS

Staff proposes amending Rule 1118 as follows:

A.

Add, modify or delete definitions.

Add new operational requirements for flares andaldisth diagnostic practices to
minimize flaring.

Prohibit the flaring of gases other than those Itegufrom emergencies, shutdowns,
startups, turnarounds and essential operationalsnaed require minimization of such
flaring.

Establish refinery specific performance targetsrfonimizing flare emissions based on
annual crude throughput.

Require refineries to pay a mitigation fee for eedances of a refinery specific
performance target.

Require a Flare Minimization Plan and possibleasse of a Notice of Sulfur Dioxide
Exceedance when flare SOx emissions exceed tHafagecific target for a given year.

Add and modify requirements for the Flare Monitgrand Recording Plan.
Add and modify requirements for the operation naniig and recording.
Modify the recordkeeping requirements.

Add new notification and reporting requirements.

Expand and update the test methods.

Modify and add exemptions.

Enhance and update monitoring specifications iragkiment A — Flare Monitoring
System Requirements.

Modify and enhance Attachment B — Guidelines folcGlating Flare Emissions which
include missing data substitution procedures.

DEFINITIONS

The following definitions are new:

Emergency - is defined as a condition that requimesediate attention to restore normal
operation, caused by a sudden, infrequent and uhetvle event. An emergency may be
caused by equipment breakdown, natural disast@moact of war or terrorism. If a
flare event is caused by poor maintenancezor
careless operation, it will not be deemed an enmenge

Essential Operational Need — is defined as flamnecaused by a specifically listed
operational or maintenance related activity where it quality or quantity, the vent gas
cannot be reasonably recovered, treated, used lorerel for sale with existing
equipment. Examples of Essential Operational needdetermined by the Executive
Officer are:

Temporary fuel gas imbalances caused by inatofityg customer to receive sales
gas used for generation of electricity for a stid or a third party contractual

Proposed Amended Rule 1118 -1 October 2005



CHAPTER Il -PROPOSED AMENDMENTS FINAL STAFF REPORT

gas purchase agreement, or due to sudden shutdosvicambustion device for

reasons other than operator error or poor maintenan

Leakage of relief valves due to malfunction;

Venting of gas streams that are incompatible \thtn operation of the flare gas
recovery equipment (e.g., molecular weight outdide design range) or that
could pose a safety hazard to the fuel gas systegm {ery low or very high BTU

content that causes temperature swings in comloustevices, upsetting the
process). Whenever the vent gas has a low BTUenobra refinery may use
supplemental natural gas or other clean gas thadngpliant with Rule 431.1 to

ensure high combustion efficiency;

Venting of clean gas streams to either a cleaviceeflare or a general service
flare;

Intermittent minor venting from sight glasses,mpoessor bottles, sampling
equipment and pumps or compressors casings;

Emergency situations when the pressure vessehtipe pressure rises above
the set point of the relief

- Flare Gas Recovery System - is defined as anymydasigned to prevent or minimize
the combustion of vent gases in a flare, compog$eut not limited to, compressors,
heat exchangers, pumps, water seal drums, etc.

- Flare Minimization Plan is defined as a documeat theets specific rule requirements in
subdivision (e).

- Natural Gas - is defined as a mixture of gaseousdwarbons, with at least 80 percent
methane (by volume), and of pipeline quality, sashthe gas sold or distributed by any
utility company regulated by the California Puldlltlities Commission.

- Notice Of Sulfur Dioxide Exceedance — is definechasotice that may be issued by the
Executive Officer to a refinery in the event an aarperformance target is exceeded and
remains in its compliance record.

- Pilot - is defined as an auxiliary burner usedgtate the vent gas routed to a flare.

- Purge Gas - is defined as a continuous gas streaoduced in the flare header, flare
stack and /or flare tip for the purpose of maintagna positive flow that prevents that
prevents the formation of an explosive mixture ttuambient air ingress.

- Sampling Flare Event — this definition replaces drdable Flare Event and applies to
flare events with a flow rate of at least 330 sédmfifteen consecutive minutes or more,
or any other flare event as approved in writingthy Executive Officer upon request
from a facility, due to specific operational paraems of a flare. Sampling flare events
that occur within 15 minutes of each other are wred a single event if the facility can
demonstrate to the satisfaction of the ExecutivBc@&f that the events had a common
cause and the release of vent gas originated fnersdme process unit.

- Shutdown - is defined as the procedure by whichofheration of a process unit or piece
of equipment is stopped at the end of a produationor for the purpose of performing
maintenance, repair or replacement of equipment.

- Specific Cause Analysis - is defined as an invatg used to identify the cause of
certain flare events with emissions exceeding eill® pounds of VOC or 500 pounds
of sulfur dioxide, or 500,000 standard cubic feétflared gas, provide corrective
measure(s), and prevent recurrence of a similarteve
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- Startup - is defined as the procedure by which acgss unit or piece of equipment
achieves operational status. The attainment ofmabroperational status may be
substantiated by parameters such as temperatessype, feed rate and also by products
meeting quality specifications.

- Turnaround - is defined as a planned activity s shutdown and startup of one or
several process units for the purpose of performpegiodic maintenance, repair,
replacement of equipment, or installation of newipoent.

- VOC - is defined as in Rule 102 of AQMD Rules arey&ations.

The following definitions were modified:

- Flare Event - clarifies that an event takes plabherwwent gas is combusted in a flare and
ends when the vent gas velocity drops below 0.&2gder second, or when no more vent
gas is combusted as demonstrated by the water mealtoring record or other
parameters as approved by the Executive OfficéhenFlare Monitoring and recording
Plan.

- Flare Monitoring System - was expanded to includeaddition to the flow meter, a
continuous higher heating value analyzer and & $otbur analyzer.

- Gas Flare - was shortened by removing “Gas” sihce rule addresses flares used to
dispose of gases only.

- Hydrogen Plant - was expanded to include the pemsessed to generate hydrogen.

- Representative Sample - was modified by deleting plathe definition that no longer
applies or was moved under monitoring requirements.

- Petroleum Refinery — was expanded, for the purpmsthis rule, to clarify that all
portions of the petroleum refining operation, irthg those at non-contiguous locations
operating flares, shall be considered as one getnolrefinery.

- Sulfur Recovery Plant - was expanded to also irekalir gases as process feed.

- Vent Gas - was redefined as any gas generatedrefinery that is routed to a flare
excluding assisted air or steam injected directtp ithe stack or flare combustion zone
via a line separate from the flare header.

The following definition was deleted:

- Recordable Flare Event - was removed due to thememitoring requirements and was
replaced with “sampling flare event”.

B. REQUIREMENTS
Staff has added new requirements for flares, aadhy the date they become effective.

The following requirements become effective on dapd, 2006:

- A flare must have the pilot flames present any tiheesystem it serves is in operation.

- All flares must operate without visible emissioas,determined by US EPA Method 22.
The method allows for visible emissions for no lenghan five minutes within a two
consecutive hour period.
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All pressure relief devices (PRDs) connected dyetit flares must have an annual
inspection using acoustical or thermal surveysrdepto detect leaks. The requirement
applies only to PRDs venting directly to flaresqgsthat are not collected or controlled
with flare gas recovery and treatment. The ingpedtas to be conducted within 90 days
prior to a scheduled turnaround, if one is schedlide that calendar year.

The owner or operator of a flare having a flarivgrg with emissions exceeding either
100 pounds of VOC or 500 pounds of sulfur dioxide500,000 standard cubic feet of
vent gas combusted is required to conduct a Specduse Analysis of the event. Flare
events associated witllannedshutdownsplannedstartups, and turnarounds are exempt
from this requirement since their cause is knowd #merefore no investigation is
necessary.

The owner or operator of a flare has to identifg tause, where feasible, of any flare
event where at least 5,000 standard cubic feeeof gas was released to the flare. For
some smaller releases, the owner or operator maphawe sufficient data to determine

the cause of the flare event.

The following requirements are effectivernuarySeptembel, 20076:

The owner or operator of a refinery subject to rshall submit the technical detail of
each flare system, including an audit of vent ga®very capacity, an assessment of the
flare gas reductions achieved since the adoptioRudé 1118 in 1998 and the planned
future flare emission reductions.

The following requirements are effective Januar)7:

Owners or operators have to operate flares sudhotiig vent gases resulting from an
emergency, shutdown, startup, turnaround or esdepperational need are combusted
and have to minimize flare emissions during thesnes.

Staff acknowledges that some refineries will inggak recovery and treatment system(s)
to comply with this requirement, and that the refias will need time to connect and
operate these systems. In recognition of this nstdf proposes to establish a
compliance date of no later than January 1, 2009aauary 1, 2010 if more than two
flares are to be controlled, provided that tho$eeey operators submit an application to
construct and operate the control equipment fora@b by the Executive Officer prior
to January 1, 2007.

The following requirement is effective on JanuayQ09:

Any vent gas combusted in a flare, except for \gag resulting from an emergency,
shutdown, startup, process upset or relief vahakdge, cannot exceed 160 pprSH
concentration, averaged over three hours. Stdiévss that by January 1, 2009p0st
refineries will have sufficient vent gas recovemydatreatment capacity to be able to
comply with this requirement during essential opereal needs, for which this
requirement would essentially applyRefineries needing to install gas recovery and
treatment system(s) for more than two flares tomgrwith the requirements to limit and
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minimize flaring under paragraph (c)(3), as wellths requirement to limit the 43
concentration in the vent gas, will be granted mpgltance date of January 1, 2010, to be
consistent with the requirements of paragraph Jc)Bovided that those refinery
operators submit an application to construct andraip the control equipment for
approval by the Executive Officer prior to January007.

C. PERFORMANCE TARGETS

PAR 1118 prohibits flaring of gases other than ¢hoesulting from emergencies, shutdowns,
startups, turnarounds, and essential operatioradsme It also sets decreasing flare total sulfur
performance targets for the allowed flaring adig} calculated and reported as sulfur dioxide
(SOy), for subject refineries, based on 2084cughputsrude processing capacitjewith the
purpose of capturing emission reductions achieuateghe rule was adopted and to ensure that
these and future emission reductions are enforeepblmanent, real, and verifiablBuring the
rule development process, industry identified asginty of using crude throughput versus crude
capacity based on a fixed year of 2004 to estallsiual S@ performance targets. In any one
year, any refinery could be conducting a shutdowmumaround of a major crude processing
unit, which could reduce crude throughput for thateline year reflecting an artificially low
baseline throughput for that refinery. Whereasderywrocessing capacity more accurately
allocates refinery emissions based on normal refinperations. Local refineries are operating
at near capacity; therefore, the difference in smis impact and reductions based on
throughput or capacity are minimal.otal SQ reductions will be determined annually for each
calendar year. To determine compliance with the, $@rformance Targets, the annual
emissions will be divided by the 2004 refinefyroughputrude processing capacity The
performance targets proposed and the correspomdilegtones, starting with year 2006, are as
shown in Table Il - 1:

Table IlI- 1
SO, Performance Targets
(Tons per million barrels crude proceds g capacity

Year 2006 2008 2010 | 2012

SO, Performance

0.5
Target 1.5 1 0.7

In the event that a refinery exceeds the specpaformance target in any calendar year, it will
have to pay a mitigation fee for each ton of sutfioxide over the limit based on the following
levels of exceedance: $25,000 for each and everytere the exceedance is up to ten percent
over the performance target, $50,000 for each aad/éon where the exceedance is greater than
ten percent but no more than twenty percent oweatinual performance target, or $100,000 for
each and every ton where the exceedance is griématertwenty percent over the applicable
performance target. The mitigation cannot exceé@(®,000 dollars per each petroleum
refinery in any one year. Any mitigation fees pawuld be used to implement emission
reduction projects in the area impacted by the &xeenissions.

It is expected that refineries will implement th@gedures and install the equipment necessary
to achieve compliance with the annual sulfur diexmkerformance targets. However, since the
operation of flares is variable based upon periegents, some of which may be unforeseeable,
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it is possible that a refinery could exceed a perénce target in any one year. The mitigation
fee provision offers the refinery an alternativengdiance option in that circumstance and allows
the opportunity for the refinery to take those @us$i necessary to ensure the performance targets
are met in future years. For each year an anrerébiymnance target is exceeded, the Executive
Officer may also issue a Notice of Sulfur DioxidecEedance that will become part of the
petroleum refinery’s compliance record.

In establishing the appropriate monetary amountttier mitigation fees, staff considered two
larger petroleum refineries that currently haveondimited controls on their flares. Historical
flare sulfur dioxide (S¢ emissions and flare vent gas flows for the twalitees for the years
2002, 2003 and 2004 and the three year averagdaven in Table Il - 2.

Table lll — 2
Historical Data

2002 | 2003| 2004] Average
Refinery | SO, (tons/year) 59 76 27 54
. Flow (million cubic feet per year) | 804 804 657 755
Refinery | SO, (tons/year) 77 45 19 47
2 Flow (million cubic feet per year) | 308 324 289 307

As part of their 2004 Emissions Fee Billing (EFBpmittal, .Refinery 1 and Refinery 2 reported
processing of approximately 95 and 51, million brof crude oil during the 2003-2004 fiscal
year, respectively. Table IlI-3 is a summary of fermitted annual crude oil throughput (in
million barrels of crude oil per year), the Z&1performance target for each petroleum refinery
target (in tons Sg and the amount of SGxceedance at twenty percent over the 2012 annual
SO, performance target of 0.5 tons per million barcélsrude oil.

Table Il - 3
Analysis

N Annual Crude 20192 Annual SO, 20% SO,
Facility Oil Throughput | Performance Target | Exceedance

(million barrels) (tons) (tons)
Refinery 1 93 47 10
Refinery 2 50 25 5

To estimate the vent gas flow associated with théohs and 5 tons of sulfur dioxide excess
emissions, staff will use the ratio of three yeasrage of vent gas flow to SO2 emissions. Staff
believes that the total flow and SO2 emissionsafoy year will average the high and low flows

and SO2 emissions that will be used to determireaffproximate vent gas flow for the sulfur

dioxide excess emissions.

Therefore, the flow associated with the yearly exlegce, in million standard cubic feet per year
(mmscfy) and calculated as daily, averaged overd2§s (mmscfd) is:
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Refinery 1
Flow; = 10tons * 755 mmscfy / 54 tons = 140 mmssfy0.38 mmscfd

Refinery 2
Flow, = 5tons* 307 mmscfy/47tons = 33 mipms= 0.09 mmscfd

To prevent future exceedances, it is assumedhbatmo facilities would have to install flare gas
recovery and treating systems to control this arhafnvent gas associated with the ;SO
exceedance. The capacity of the control systeralghme two to three times the vent gas flow
rate; staff has determined the cost of a flarergesvery and treating system to be $2.17 million
per million standard cubic feet per day (mmscfdyemt gas recovery/treatment (see discussion
in Chapter VI).

The cost to install vent gas recovery and treatnemontrol the incremental amount of sulfur
dioxide that caused the exceedance of the anndakpance target is:

Refinery 1

Control Cost = 0.38 mmscfd * 2 * $2.17 millioeqmmscfd / 10 tons per day
= $164,920 per ton $€&duced

Refinery 2

Control Cost = 0.09 mmscfd * 2 * $2.17 millioempmmscfd / 5 tons per day
= $78,120 per ton $@duced

The average cost to control the incremental amotistilfur dioxide that caused the exceedance
of the annual performance target is $121,520. wsipusly stated, the operation of flares and
resultant emissions are variable based upon periedents. Therefore, a mitigation fee of
$100,000 per ton of SOfor annual exceedances of more than twenty perocktite annual
performance target is appropriate. The mitigafem for exceedances less than twenty percent
are less than the cost of vent gas recovery aradment and therefore would be considered
reasonable.

D. FLARE MINIMIZATION PLAN REQUIREMENTS

Each refinery that exceeds an annual performamgettanust submit a Flare Minimization Plan
to the AQMD for approval from the Executive Officeong with appropriate fees pursuant to
Rule 306 but no later than 90 days from the enti@talendar year when the performance target
was exceeded that demonstrates the actions tkée ta achieve the performance targets. The
main required elements of the plan are:

- A complete description and technical specificatittmseach flare at a facility;

- Detailed process flow diagrams of upstream equipnventing to each flare and an
identification of all control equipment;
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- Policies and proceduress well as any additional equipmetot be used to minimize vent
gases during emergencies, shutdowns, startups wndrdunds and during essential
operational needs; and

- A complete description of a flare gas recover amdtiment system(s) to be installed to
meet the performance target(s).

The AQMD will make available the Flare Mininimizati Plans, less any confidential
information, for public comments for a period of 8@ys and respond to them prior to taking
action on the plans. Any facility that exceedannual sulfur dioxide emission limit during a
subsequent calendar year will have to submit toAQMD a revised Flare Minimization Plan
within 90 days from the end of the calendar yeanyhich it will detail additional measures for
preventing future exceedance. If the Executived®ffdeems the plan deficient, the facility has
45 days to correct and resubmit it. Failure tosdowvould cause the Executive Officer to deny
the plan and issue the facility a Notice of Viabati

A facility may, without exceeding the performanesegets and on a voluntary basis, submit a
Flare Minimization Plan for approval to the ExewgstOfficer. The plan would be subject to the

same provisions as a mandatory plan, but if dencellotice of Violation would be issued to the

facility.

E. FLARE MONITORING AND RECORDING PLANS

Each existing facility currently in operation mustbmit a revised Flare Monitoring and
Recording Plan by June 30, 2006 for approval by AkEVD, along with appropriate fees
pursuant to Rule 306. Any new facility or non-agerg facility that starts operating after the
rule is amended will have to submit a Flare Momitgrand Recording Plan and appropriate fees
at least 180 days prior to initial start-up andifyathe AQMD seven days prior to startup or
resumption of operations. The current monitoringnp submitted pursuant to Rule 1118,
adopted February 13, 1998 will be in effect urité revised plans are approved by the AQMD.
The revised plans must provide, in addition toekisting information, details on installed heat
content analyzers, total sulfur analyzers and upegtdlow meters, where applicable.

F. OPERATION MONITORING AND RECORDING

The proposed amendment has several new requirefoerisre monitoring and recording. The
new requirements will be phased in as follows:

Effectiveuponrule-amendmeidnuary 1, 2006

- The presence of a flare pilot flame has to be noomit using a thermocouple or an
equivalent device, such as infrared or ultraviokeheras.

- Facilities subject to this rule are requiredaket a daily representative sample. Only one
representative sample is required each day foe féents that are not sampling flare
events. A representative sample collected fomapsiag flare event on that day may be
used to satisfy this requirement. For flare evdatging 15 minutes or less, no
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representative sample is required. A sample shail be required if the operator
demonstrates vent gas is not routed to a flaredbaseverifiable records of flare water
seal level and/or other parameters as approvechdyEkecutive Officer in the Flare
Monitoring and Recording Plan or the Revised FMamitoring and Recording Plan.

Effective July 1, 2006:

Refineries will have to use video monitors egeigpvith date and time stamp to monitor

the flares for visible emissions. The video reawgdwill have to be maintained at the
facility for a period of 90 days and submitted t®MD personnel upon request.

Within six months from approval of the Flare Momity and Recording Plan, but no later than
July 1, 2007:

Continuous higher heating value and semi-contindota sulfur analyzers are required
for emergency and general service flares to eliteipaoblems related to sampling and
data accuracy, as recommended in the EvaluatiorRem Emissions from Flaring
Operations at Refineries. The use of analyzerspsilvide a more realistic picture of
flare emissions by providing more data points fer heat content and total sulfur content
of the vent gases, thus increasing the accuracydratbility of emission reporting, that
is currently achieved by using data from weekly gi®i Refineries must begin
monitoring within six months from approval of thee\gsed Flare Monitoring and
Recording Plan by the AQMD. Until the analyzers arstalled and certified by the
Executive Officer, the refineries will be requiremlmeasure and sample for both higher
heating value and total sulfur daily (an increasemf the current weekly sampling
requirement) in addition to collecting represen@tsamples during a sampling flare
event, using a step by step procedure outlinedahler2l (Effective Until June 30,
2007), footnote %f the proposed amended rule. However, if nceflarent takes place
during the day, as demonstrated by water seal le@rds or other parameters as
approved in the Flare Monitoring and Recording Plam sample is required. In the
event that samples cannot be taken due to an exeogpirence and emissions are
estimated, the methods are those in the missirayratedures included in an appendix
to the rule and estimated emissions have to bertexp@s such in the quarterly flare
report.

Effective January 1, 2007:

Flow meters are required for monitoring and reaaydihe purge gas and pilot gas flow
rates for all emergency and general service flaneshave to be approved by the AQMD.

All emergency and general service flare flow meteid have to be installed at a
representative location to indicate an accurate fio the flare. This requirement was
necessary since there are flow meters locatedagystof water seals at flares equipped
with flare gas recovery systems that may indicaflow that actually is recovered and
not breaking the water seal. The operators mortiterwater seal level to determine
whether an actual flare event took place. Theeeadso problems at low flows, when
ambient heat creates a gas flow inside the largmetier flare headers, resulting in a
“ghost” reading on the flow meter. In order tong@hate these problems, flow meters
have to be installed downstream of water seal# t¢injs is not feasible due to physical
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constraints, they need to be equipped with totadiztapability that discounts reverse
flows to a recovery compressor or due to turbulemeated by ambient heat.

- Each emergency and general service flare thattisquopped with a total sulfur analyzer
will have to be equipped with an automated sampsiggtem capable of alerting the
operator that a sampling event has started.

G. RECORDKEEPING REQUIREMENTS

The proposed amendment requires that video regggdihall flares be kept for 90 days and all
other records mandated by the rule be kept foriaghef five years.

H. NOTIFICATION AND REPORTING

The proposed amendment has new notification reopends and enhanced reporting
requirements, as follows:

- Facilities subject to this rule will have to prde a 24 hour telephone service for access
by the public for inquiries about flare events. eTéwner or operator shall provide the
Executive Officer in writing the name and numbettlod initial contact and any contact
update.

- Refineries will have to notify the AQMD by telepl®mithin one hour of a flare event
exceeding 100 pounds of VOC, 500 pounds of totfilisemissions calculated as sulfur
dioxide, or 500,000 standard cubic feet of vent gHse one hour time requirement starts
at the time the refinery operator facility knows should have known that the
aforementioned mass levels may have been emittéldeovent gas as measured by the
flow meter is determined to exceed 500,000 standabit feet of vent gas. A “specific
cause analysis”, identifying the cause and duratiathe event, mitigation and corrective
actions taken, has to be submitted to the AQMD iwi8® days.

- A 24-hour advance notice to the AQMD is required $oheduled planned flare events
that have the potential to exceed 100 pounds of \WGO00 pounds of total sulfur,
calculated as sulfur dioxide or 500,000 standahidccieet of vent gas.

- The quarterly reports will have to be submittechimelectronic format approved by the
AQMD and certified in writing by a responsible fitgi official that the information is
true and accurate. Emissions will have to be ¢aied or, in case of missing data,
substituted using the guidelines in Attachment Bhrule. The refineries will also have
to include in the quarterly report a categorizatminflare events by cause and the
associated emissions. Lastly, records of leakeysndone in the quarter for pressure
relief devices connected to flares will have torégorted, including identification of the
devices, dates of inspection and the person(s)uztimg) the surveys.

l. TEST METHODS

The following are additions and modifications testkeection of the rule:

- The higher heating value of the flare vent gastbdse monitored with a semi-continuous
analyzer meeting or exceeding the specificationstiachment A to the rule.

- Total sulfur concentration calculated as sulfurxdie may be monitored with a semi-
continuous total sulfur analyzer meeting or excegdhe requirements in Attachment A
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to the rule. Until such time as the monitor istiied by the Executive Officer, the
samples collected by the refinery operator shalldbermined using AQMD Method
307-91 or updated ASTM Method 5504-01.

- The accuracy of the flare flow meters has to beifiedr annually according to
manufacturer’'s procedures.

- For determining visible emissions from flares, mefies have to use procedures outlined
in U.S. EPA Method 22, 40CFR Part 60 Appendix A.

J. EXEMPTIONS

An exemption was added for excluding the flaretealatotal sulfur emissions, calculated as
sulfur dioxide, resulting from external power cilrteents excluding interruptible service
agreements, natural disasters and acts of warrnarigm, from the annual facility emissions
established under Performance Targets since thesdseare beyond the reasonable control of
the refinery operator. In addition, has added Uagg to clarifying that sampling and analyses of
representative samples for higher heating valudstia concentration of total sulfur, expressed
as sulfur dioxide, pursuant to paragraph (g)(3) may be required for any flare event when
collecting a sample is unfeasible or constitutsafaty hazard

K. ATTACHMENT A

Attachment A was enhanced by incorporating addii@pecifications for the continuous flow
measuring device and adding new specificationshi®heat content analyzer and the total sulfur
analyzer.

L. ATTACHMENT B — GUIDELINES FOR CALCULATING FLARE EMISSIONS

Attachment B was modified to include equations a&amdission factors for calculating flare
emissions for vent gas, natural gas, propane atahéuthus making reporting uniform among
refineries, sulfur recovery plants and hydrogerdpobion plants. Another addition provides the
methodology to be used for data substitution dufiogy meter, sampling and analyzer down
periods or when the representative samples areneasured and recorded pursuant to the rule
requirements. Data substitution is not requiratdain be demonstrated to the satisfaction of the
Executive Officer that there was no flow to therdladuring the flow meter and/or analyzer
outage or a sample was not taken and analyzedinéieo4 in Table 1 of Rule 1118 further
explains that samples specified in Table 1 will betrequired if the operator demonstrates that
vent gas is not being routed to a flare based oifiatdde records of flare water seal level and/or
other parameters as approved by the Executive €ffic the Flare Monitoring and Recording
Plan or Revised Flare Monitoring and Recording Plan

Once the methodology and parameters used to deratngtat the vent gas is not being routed
to a flare is included in the approved Flare Momitg and Recording Plan or Revised Flare
Monitoring and Recording Plan, it is consideredb¢oto the satisfaction of the Executive Officer
for the purpose of making the above demonstratitirthere was flow, the method shown in
equation (1) shall be used to calculate the suibstitdata, unless an alternate method using
recorded and verifiable operational parametersoarutbcess data is approved by the Executive
Officer to be representative of the missing paranset

The goal of the data substitution methodologys wia provide a
conservative estimate based on the operationalriist the flare.
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MP = Py = 05% (P = Payy ) Equation (1)
where:
MP = The missing parameter for which data waseodrded.
Pvax = Maximum measured and recorded value of the nggsamameter over a 5
year period.
Pag = Average measured and recorded value of the mgiggirameter over a 5
year period.

This methodology was developed based on the replieee event data for refineries operating
in the South Coast Air Basin (including a sulfuamt) between October 1, 1999 through June 30,

2005.

The data reported by the refineries angetlin the analysis included:

The duration of each individual flare event;

The total volume of gas released during the flaeng

The higher heating value of the flared gas;

Basis for which the higher heating value (HHV) bétflared gas was determined (lab
measurement, average of previous events, etc.);

The sulfur content of the flared gas; and

Basis for which the concentration of total sulfexpressed as sulfur dioxide, of the
flared gas was determined (lab measurement, avefggevious events, etc.).

Data whose origin was not based on a discrete msrasmt was discarded. It was discarded so
the entirety of the data being analyzed would Ipeesentative of actual flare events. This would
prevent variability in the data being attenuatewulgh the introduction of substitute data based
on an average.

The data for each recorded flare event betweenb@cttR99 and June 2005 for each flare were
plotted as a function of time. These plots rewtale

The concentration of total sulfur, expressed afusdioxide, in the flared gas showed a
high degree of data scatter that varied randoméy apotential range of 200,000 ppm.
The volume of gas flared in terms of rate and tetdlime released showed a high degree
of data scatter which varied randomly over a paérange of 39,000 MSCF.

The HHV of the flared gas exhibited the lowest @egof data scatter, but still varied
randomly. The magnitude of the variation was @pptential range of 5000 Btu/scf.

The large range and randomness exhibited by thellgtogn of data posed the following
difficulties in creating a methodology for estinmafisubstitute data:
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* Requiring the facility to report substitute datasdé@ on the single highest historical
measured value would result in the facility grossher-estimating their emissions. The
emission would be grossly over-estimated as atrestihe majority of the flares having
a single point outlier for each data set that weders of magnitude greater that the
majority of the population.

* Requiring the facility to report an average valueuld result in a significant portion of
the data falling above the mean value. There wbald large portion of data above the
mean value due to the high degree of data scatéiged by the population of data.

» A methodology based on a short term sample of ctaiéd result in substitute data being
under-estimated. The data would be under-estimatee short term sample happened
to be taken from a period where the values of Huetserm population were on a down-
trend. There were flares in the analyzed datand@eth included 23 consecutive quarters
(5 years, 9 months) of reported data that demassiti@yclic behavior. Coincidently, the
refineries have stated that they turnaround theitsuevery five years. This behavior
showed surges in the value of a given parametdowfed by a lull. Any data that were
estimated based on the lull period would providelanrestimated results during the
surge, which is contrary to the goal of the substih methodology.

The method shown in Equation (1) accounted for gh@blems listed above. This method
accounts for the average value of the populatiai waspect to the deviation from the mean.
The use of a five year (20 quarters) averagingopealso eliminates the potential of under-
estimating substitute data due to basing it's valne short term period where the value of the
population could be in a lull. The 0.5 multiplierequation (1) was empirically determined by
fitting the equation to the population of data. eTéquation was fit multiple times with the
multiplier incrementally increased between a raof)8.4 and 0.7. The 0.5 multiplier provided
the desired result. This value provided a resdt generally captured 98% of the population of
data, but was sufficiently less than the singlenpoutliers that were present in some populations
of data.
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CHAPTER IV — EMISSION INVENTORY

FINAL STAFF REPORT

A. CONTRIBUTING SOURCES

As shown in Chapter |, in the AQMD there are sepetroleum refineries, one sulfur plant and

one hydrogen generating plant accounting for 2ie$lacategorized as emergency flares, clean

flares and general purpose flares. The breakdowttabe, as reported in the September 2004
Evaluation Report, including flare system desigal flare gas recovery capacities, is shown

below in Table IV - 1.

Table IV -1
Flare Inventory
Flare ID Capacity Vapor Recovery Notes
(Ibs/hr) Capacity (MMscfd)

Flare No. 1 41,000 0.36
Flare No. 2 232,281 6.96*
Flare No. 3 1,120,000 1.4*
Flare No. 4 600,000 None
Flare No. 5 343,900 None Clean Flare
Flare No. 6 1,300,000 2
Flare No. 7 250,000 None
Flare No. 8 1,040,000 4.8
Flare No. 9 956,000 None
Flare No. 10 133,950 6.96*
Flare No. 11 825,000 None
Flare No. 12 6,000 None Clean Flare
Flare No. 13 1,300,000 6
Flare No. 14 26,718 None Clean Flare
Flare No. 15 3,540,000 9.8
Flare No. 16 176,000 None
Flare No. 17 960,000 6
Flare No. 18 1,400,000 6
Flare No. 19 173,000 None
Flare No. 20 188,000 None
Flare No. 21 1,220,000 1.25
Flare No. 22 655,000 1.4*
Flare No. 23 26,000 None
Flare No. 24 335,847 6.96*
Flare No. 25 498,000 None
Flare No. 26 1,407,000 6
Flare No. 27 70,000 0.06 Clean Flare

* These flares share a flare gas recovery system
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B. EMISSION INVENTORY

According to the 2003 AQMP, the $@missions inventory for refinery flares, basedtoa
1997 annual reports for emissions fee billing (EFB)4.14 tons per day (the initial number,
based on unaudited data at the time the AQMP whbshed, was 4.4 tons per day). For 2006
and 2010, this inventory is projected to be redume80 percent through the implementation of
Step Il of control measure CMB-07, and the AQMPuasss concurrent emission reductions for
the other criteria pollutants. The proposed amedrof Rule 1118 will implement Step Il of
the control measure and further reduce emissiotigtextent feasible.

Flare emissions are reported on a quarterly basisyrrent requirements in Rule 1118, and are
calculated based on flare vent gas flows and wesdigples that are analyzed to determine the
concentration of total sulfur, expressed as sufakide, and the higher heating value (HHV) of
the vent gas. It has to be noted that these emissre different from the annual emissions
reported under EFB program, where reported flaresgons are calculated based on crude
throughput and the amount of elemental sulfur pceduat each facility, using appropriate
emission factors.

A summary of the quarterly reports, showing Ruld8hAnnual flare emissions, from 200
through 2003, extracted from the September 200drtrgpesented to the Governing Board and
the reported flare emissions for 2004 is shownahl& IV — 2.

Table IV -2
Rule 1118 Reported Annual Flare Emissions (Tons)
Flow
Year (mmscf) | NOXx VOC CO PM10 SOx Total
2000 4,085 136 125 733 43 2,633 3,670
2001 8,324 380 456 2,058 87 1,793 4,774
2002 2,440 83 78 450 25 754 1,390
2003 2,235 79 75 423 23 735 1,335
2004 2,392 93 70 364 27 352 906

The data in the table shows that flare emissione tdecreased in the years following the
adoption of the rule in 1998, as the refineriesab®se more sensitive to flaring issues and
implemented voluntary measures to reduce the vasntflgw combusted in the flares and better
managed flare operations. It is important to ribée these voluntary reductions in flare gas flow
and associated emission reductions were generallyachieved through the installation or
modification of gas recovery capacity or flare g@aatment systems. Since 1998, only one local
refinery has installed control equipment in 2001lage gas recovery system for one of its flares
that resulted in significantly reduced emissiomsrfithat flare.
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Another reason for the drop in emissions was fdorigk the correct measurement of flare flows.
A refinery discovered it had erroneous flare floeadings that led to reporting inflated
emissions. An investigation of the problem conellidhat the flow meter located before the
water seal was counting both the flow towards theefand the reverse flow to a recovery
compressor, although no actual vent gas was goasy the water seal and combusted in the
flare. The refinery relocated the flow meter ire thare stack and eliminated the problem.
Therefore, in order to get reliable emission datig, necessary that the flow meters be located in
a representative location after the water seaénsure that a true flow to the flare is registered,
or they must be equipped with totalizing capabititysubtract any reverse flows to flare gas
recovery systems.

The rest of the reductions resulted primarily frewluntary changes in operations, such as
extending the time for shutting down or startingunits to minimize flaring, training operators
to avoid routine flaring, as well as a commitmerdni management to minimize flaring.
However, none of these measures are required bgutihent rule and as such, are not considered
enforceable and permanent.

An analysis of the flare flow, events, and emissidata submitted to the AQMD since 1999
clearly shows a downward trend, it also shows Wdiig from year to year. This variability is
due in large part to emergencies, the specific(sinthat undergo turnaround(s) in that year,
other startups and shutdowns, and essential opeahtneeds. Since these events can vary year
to year, so will the number and type of flare eseand the flare emissions. Therefore, it is
appropriate to average the annual flare emissiomevelop a representative baseline emissions
inventory for emissions reductions and cost anglgaiculations. Based on an analysis of the
data submitted and discussions with refinery reprdives, staff concluded that the 2000 data
may not be very reliable due to compliance issua$ laecause of problems related to the
implementation of this recently adopted flare maonitg rule. Also, one refinery installed
additional vent gas recovery in 2001; this instadla would result in permanent emissions
reductions from 2002 and beyond. Therefore, $taff determined that the most representative
data for these variable flare operations and futeleases are from years 2002, 2003 and 2004.

Table IV -3
Flare Emissions Average 2002-2004
Year NOx NMHC CO PM10 SO, Total

Average

Emissions 85 74 412 25 613 1,209
(TPY)

Average

Emissions| 0.23 0.20 1.13 0.07 1.68 3.3]]
(TPD)

Based on emissions data from Table IV — 2, Table- ¥ shows the flare emissions average for
the period 2002 through 2004. The Rule 1118 average reporteg édssions is 613 tons or
1.68 tons per day, while the average emissionsftatall the criteria pollutants is 1,209 tons, or
3.31 tons per day. This inventory will be usedtlas baseline for calculating the emission
reductions associated with the proposed amendedandl its cost effectiveness.
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As shown in the previous chapter, flare emissiomgehtrended lower since the rule was first
adopted in 1998. As monitoring of flare flows wagiated to comply with the rule, refinery
operators became aware of the high amounts of gastrouted to flares and implemented
procedures to minimize emissions. Although thauctidns are substantial, staff believes that
further emission reductions are feasible for tltusiry. In September 2004, after staff presented
the “Evaluation Report on Emissions from Flaring e@gtions at Refineries”, the AQMD
Governing Board directed staff to initiate the admaent of Rule 1118. The performance targets
in this rule amendment will result the installatioihadditional controls for flaring operations, as
recommended in the Evaluation Report, to prevenkdlaling in the emissions that have been
reduced over the last several years.

The proposed amended rule requires refineries adugily lower their annual sulfur dioxide
emissions from a baseline average of approximatehy tons per million barrels of crude
processed to 1.5 tons per million barrels of crpoecessed in calendar year 2006, 1.0 ton per
million barrels of crude processed in calendar 208, 0.7 ton per million barrels of crude
processed in calendar year 2010 and 0.5 ton péiombarrels of crude processed in calendar
year 2012. The total processing capacity of tfieeges in the basin, based on industry data, is
approximately 1 mmbbl/day, therefore projected ahsulfur dioxide emissienreductionsfor
2012 are 430.7 tons.

These reductions can be achieved by establishirequarement that limits the use of flares only

for emergencies, shutdowns and startups and cextaential operational needs and elimination
of routine flaring. To ensure that total induserpissions will stay below the limit and prevent

backsliding, the proposed amended rule has a mdigéee provision in place. However, staff

believes that by year 2012, flare sulfur dioxides=mons will be well below 0.5 ton per day and

does not expect that any facility will have to papigation fees, based on the current downtrend
in emissions and the effect of the controls ingh@posed rule amendment.

As the refineries minimize the amount of vent gastso flares, there will be concurrent
emission reductions of other criteria pollutantdis is due to the fact that concurrent emissions
are calculated as a function of the flare ventwgdisme and the heating value of the flare gas. It
is assumed that, since the average heating valtireeofent gas is expected to stay constant, the
lower vent gas volume will translate into propantdly lower emissions of NOx, CO, ROG and
PM10.

Refineries E and H have reported significantly lkeigffiare flows when compared to other
refineries since the rule was adopted. During ititerviews staff had conducted with all

refineries subject to PAR 1118, Refinery H hasnmfed staff that it has completed a flare gas
optimization project in 2004 and that an additioflate gas recovery system will also be
installed by 2008; moreover, Refinery E has alsorogted to the AQMD to increase its vapor
recovery and gas treating capacity and to installefgas recovery systems to significantly
reduce flare emissions.

Staff has calculated the average total flare flodt a breakdown of the reasons for venting for
20012 through 2003, which can be found in Table V —This information was based on data
from the September 2004 “Evaluation Report on BlatPetroleum Refineries.” For the same
reason as explained before, the data for year 2000 2001wasvere not included in the
calculation of the average flow singehe 2000 flow datwas determined to be unrelialzled a
flare gas recovery system was installed at onaegfiin 2001, which significantly reduced
emissions from one dts’ flares.
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TableV -1

Average Flare Flows and Reasons for Flaring 2002-26

Reasons for Flaring (mchlg;vear) '(I)'/Z) gl
Emergency Recordable 276,544.5 11.755
> 9 Non-Recordable 1,126,8Y5 48.15
S | & | Unknown 113474.5 4.775
© | @ | Maintenance 130,738 5.615
E % Planned Startup/Shutdown 289,115 12.425
< | © | Process Vent 50,985/5  2.155
§ § Turnaround Activities 240,031 10.37
@ | Fuel Gas Imbalance 109,730.5 4.76
Total Average Flow 2,337,493 100.00

As stated in Table V — 1, emergencies, maintenastaf-ups and shutdowns, turnaround
activities, process vent and fuel gas imbalangesesent approximately347 percent of the total
flow. The remainingi53 percent represents the volume of non-recordaideuaknown non-
emergency events that has a potential to be reediremimized.

Based on an analysis of the reported flare datadesulissions with two “larger” of the three
facilities that have been identified in the sta#port as needing additional gas recovery and
treatment system capacity to comply with PAR 11st8ff has determined that Refineries E, F
and H will install flare vent gas recovery and tmeent systems with a maximum capacity of
13.3 million standard cubic feet per day (mmscfdjhe average capacity of 9 mmscfd is
equivalent to 3,285,000 mscf per year (see Chayter Cost and Cost Effectiveness for
additional discussion and analysis of these vest rgaovery and treatment systems). This
average recovery and treatment capacity repressons than 100 percent of the average annual
flare flow, as found in Table V-1. Staff anticipatother refineries will initiate additional
measure to minimize vent gases being sent to énesfl Therefore, with the increase in vent gas
recovery and treatment capacity and additional alty flare minimization measures to be
implemented, staff has determined that the basé@lmee year average) emissions of criteria air
contaminants other that sulfur dioxide will be reeld by 75 percent or more. Sulfur dioxide
emissions will be reduced from the baseline of @& per year to 0.5 ton per year by year
2012.

From the baseline emissions inventory represenhieg200.2-2004 annual emissions averages
and using the emissions reduction analysis abdwee ptojected 202 flare emissions are as
shown in Table V — 2. Although actual sulfur did&iemission reductions are anticipated to be
significantly higher than what it is assumed insthable, for the purpose of this analysis,
emission reduction estimates were based on theZ2é&xinual sulfur dioxide performance target
of 075 ton per million barrels of crude processed for PARS8.
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Table V-2
Summary of AQMD Emission Reductions (Tons per Year)

Pollutant : e RE(;EISZI%?]SS
Baseline 2012
SO, 613 183 430
NOX 85 38 a7
PM10 25 10 15
VOC 74 41 33
cCO 412 198 214
Total 1,209 470 739
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A. COSTS

The proposed amendment seeks to implement the feasible and cost-effective control
options in order to reduce flare emissions. THiapter presents an overview of the costs
refineries will have to incur in order to comply tlvithe new requirements and the cost-
effectiveness of implementing these requirements.

Since the proposed rule will only allow ventingwaint gases during an emergency, shutdown,
startup, turnaround or essential operational nedd@minimize flaring, it is assumed that some
refineries will need to install new flare gas reepvand gas treating systems, whereas other
refineries may have to increase their existingeflgas recovery and treating capacity in order to
comply with this proposed rule requirement. Thasetechnologically feasible pre-combustion
controls that were suggested in the conclusionhef“Evaluation Report on Emissions from
Flaring Operations at Refineries" presented toAQ®D Board on September 3, 2004.

As shown in Table IV-1, of the seven oil refinergegject to the rule, three do not have any flare
gas recovery for their flares. Staff expects thiésee refineries to install flare gas recovery
systems and additional gas treating capacity. dBase the last four years, the other four
refineries have adequate flare gas recovery capaonid are not expected to incur significant
control equipment costs to comply with the proposeended rule.

In order to meet the monitoring requirements, #fneries where the flow meters are located
before the water seals at flares equipped withefigas recovery compressors will need to
upgrade the flow meters with totalizing and lowwfloneasurement capability to accurately
indicate the actual vent gas flow to the flare.s®lflow meters will need to be installed on all
flares for the measurement of the purge and pdstftpw. All refineries will have to equip their
emergency and general purpose flares with heaenbanalyzers and total sulfur analyzers.

Until the analyzers are certified by the Execut®#icer, refinery operators will be required to
conduct sampling for both higher heating value ttal sulfur daily. If the total sulfur analyzer
pilot program to be conducted in 2006 demonstrdteg the current sulfur monitoring
technology is not feasible, an additional costaotomated sampling systems and the processing
of samples for total sulfur content must be inctlidethe costs to implement PAR 1118.

Staff will calculate the costs associated with gneposed amendment; two scenarios will be
considered. Costs common to both scenarios in@ddédional vent gas recovery and treatment
systems (capacity), upgrade flare gas flow metessall purge/pilot gas flow meters, and annual
costs associated with the newly installed equipn(estts and maintenance), surveys of pressure
relief devices, conducting flow meter tests andc8meCause Analyses. In Scenario 1, it will be
assumed that all of refineries will install heabtant and total sulfur analyzers. In Scenarid 2, i
will be assumed that only heat content analyzegsirsstalled along with automated sampling
systems and that the concentration of total suéfpressed as sulfur dioxide, of the vent gas will
be determined by laboratory analysis.

Scenario 1
Capital Costs
Under the first scenario, it will be assumed that:

- The three refineries that currently do not haveefigas recovery systems (for eight flares)
will install a total of four flare gas recovery agds treating systems. Staff assumes that
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at the first refinery, two systems will be instdil@ne system will control three flares and
the other two flares. Another system serving a péiflares will be installed at the
second refinery. The third refinery will instathe control system for its one flare.

- Refineries will install 23 heat content analyzemsthe emergency/general service flares;
- Refineries will install 23 total sulfur analyzew the emergency/general service flares;

- Refineries will install 50 purge/pilot gas flow reet (one for each emergency/general
service flare); and

- Refineries will upgrade the emergency/general serflare flow meters with totalizing
and low flow capability.

A synopsis of the projected rule required changessmergency and general service flares is
shown in Table VI-1.

Table VI -1
Scenario 1 Rule Required Modifications
Flare D | Flare Gas Gas Higher Heating | Total Sulfur | Flow Meter | Purge/Pilot
Recovery | Treatment | Value Analyzer Analyzer Upgrade Flow Meter

1 1 1 1 2
2 1 1 1 2
3 1 1 1 2
4 0.5* 0.5* 1 1 1 2
6 1 1 1 2
7 0.5* 0.5* 1 1 1 2
8 1 1 1 QJrx*
9 0.5* 0.5* 1 1 1 2
10 1 1 1 2
11 1 1 1 1 1 2
13 1 1 1 2
15 1 1 1 Jrxx
16 0.5* 0.5* 1 1 1 2
17 1 1 1 2
18 1 1 1 2
19 0.33** 0.33** 1 1 1 2
20 0.33** 0.33** 1 1 1 2
21 1 1 1 2
22 1 1 1 2
23 1 1 1 2
24 1 1 1 2
25 0.33** 0.33** 1 1 1 2
26 1 1 1 2

Total 4 4 23 23 23 50

* Common flare gas recover and treatment systemirggtwo flares
* Common flare gas recover and treatment systenvirsg three flares

ok System consisting of two flares in cascade (ecoom flow meter)

The cost for a flare recovery and gas treatingesystill be estimated based on data submitted to
the AQMD by two local refineries as part of an apgion for permits to construct and operate,
and data obtained from the Montana Department ofir&mmental Quality (DEQ) for a
petroleum refinery located in Billings, Montana.
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One local refinery installed a 10 million standatic feet per day (mmscfd) flare gas recovery
system in 1993 for $10 million and a 48 mmscfd gasating system for $23.2 million. The
other local refinery installed in 2001 a flare gasovery system with a capacity of 6 mmscfd for
$9.2 million. The Billings, Montana refinery indedl a flare gas recovery and gas treating
system with a design capacity of 4 mmscfd for $Wilfion in 2003. Staff will determine the
average normalized cost of the three examplesestudi calculate the cost of flare gas recovery
and gas treating systems needed to comply withettpgirements and annual emission targets of
PAR 1118.

Based on the first case study, installed in 1988, dost for a flare recovery system and gas
treating unit, normalized per one mmscfd, was $Idfion ($1 million and $0.483 million
respectively). In 2005 dollars, based on the NelBarrar Index published in the Oil and Gas
Journal, the cost would be $1.43 million and $0.#3#ion respectively, for a total of $2.16
million per mmscfd

Based on the second case study, installed in 2063)ormalized cost of the flare gas recovery
system and corresponding gas treating system pemunscfd was $1.93 million, of which
$1.52 million was for flare gas recovery and $0million was for the gas treating system. In
2005 dollars, based on the Nelson-Farrar Index,cthe would be $1.6 million and $0.48
million, respectively, or $2.08 million per mmscfd

Based on the third case study, installed in 206&,tormalized cost for a flare gas recovery
compressor per one mmscfd was $1.53 million. 1852@his cost, based on the Nelson Farrar
Index, would be $1.645 million. No gas treatiygtem was installed in conjunction with this
flare gas recovery system. However, based onvitbeother case studies, the cost of a flare gas
recovery system is approximately 72 percent ofcth& of a system consisting of both flare gas
recovery and gas treating which is calculated a6380million. Therefore, the total cost of a
complete system would be $2.28 million per mmscfd

Based on the above case studies, the averageocosttall a flare gas recovery and treating
system, based on three different system capaatidsmmscfd, 6, mmscfd and 10 mmscfd, is
$2.17 million per mmscfd (2005 dollars).

Staff reviewed the Rule 1118 quarterly reportstfer year 2003 and selected the quarters with
the highest flows for the eight flares without agas recovery systems, then calculated the daily
average flows for those quarters. API 521 guigslirecommends that the capacity of a flare gas
recovery system be able to handle a wide variatiofiow rates, and an Oil and Gas Journal
article published on December 7, 1992, recommehnelgdcovery capacity to be 2-3 times the
average flow rate.

Based on this information, staff has estimated tbatthe first refinery, one system with a
maximum capacity of 6 mmscfd, serving three flages] a second system serving two flares
with a maximum capacity of 4 mmscfd would be adéguaFor the second refinery, staff
projected that a system with a capacity of 3 mmseifwing two flares would be adequate. For
the third refinery staff estimated that a systerthvai capacity of 0.3 mmscfd for its flare would
be adequate.

The costs to install the flare gas recovery anakitng systems are estimated by using the average
$2.17 million per mmscfd factor times the projectagbacities needed by the refineries with no
control on their emergency/general service flaemsdmply with PAR 1118. The costs are
summarized in Table VI - 2:
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Table VI -2
Total Installed Cost for Flare Gas Recovery and Ga3reatment

Flare ID C ap';/lgi(yl/r(nnzjr;nscfd) Total Installed Cost ($)
19, 20 and 25 6 13,020,000
9 and 16 4 8,680,000
4and 7 3 6,510,000
11 0.3 651,000
Total 13.3 $28,861,000

The breakdown by flares of the projected instailai with the highest average daily flows and
maximum capacities is shown in Table VI-3

Table VI -3
2003 Highest Quarterly Flows and Daily Average Flow
Projected
_ ) Treatment
Flare ID Highest 2003 Quarterly | Daily Average Capacity
Flow (mmscf) Flow (mmscfd) (mmscf)
Min. Max.
25 87.03 0.97
Common
20 | system 59.6 0.66 2.25 6
19 55.98 0.62
16 | Common 32.27 0.36 1.49 4
System 101.61 1.13
4 Common 49.43 0.55 1.09 3
7 | System 48.53 0.54
11 9.01 0.1 0.1 0.3
Total 4.93 4.93 13.3

The cost of installing flow meters for purge gasd @ilot gas is estimated by assuming that these
devices would be connected to computerized corgystems and therefore, will need data
transmitters. An orifice plate flow meter and sanitter combination was quoted at $2,280 by a
parts supplier, and labor is estimated at 10 hatira rate of $35 per hour each. The total
installed cost, assuming an additional 10 percentsbftware, instrumentation, and taxes is
therefore estimated at $2,858 per flow meter amd5f flow meters the total cost will be
$142,900.
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The proposed rule requires the flare gas flow msetebe upgraded with totalizing and low flow
capability. This upgrade was quoted at $10,0001per meter by GE Panametrics, therefore the
total cost for 23 flow meters will be $230,000.

The cost of the heat content analyzers was quotefi7@,775 each by Cosa Instruments.
Assuming that the total installed cost, includingsample conditioning unit, shelter, piping,
electrical, taxes, permitting and certification Iwdle $150,000, the total installed cost for 23
analyzers is estimated at $3,450,000.

The cost of a total sulfur analyzer, including ®x&hipping, startup/commissioning was quoted
by ThermoElectron at $79,308. The additional cbshstallation for the total sulfur analyzer to
the heat content analyzer and sample conditionystem is estimated at $5,000. Therefore the
total installed cost is estimated at $84,308 each$d,939,084 for 23 analyzers.

In order to calculate the cost effectiveness of thke, the capital costs of the proposed

amendment will need to be determined. It will lssuamed that the flare gas recovery systems,
gas treating systems and flow meters have an egupiife of 25 years, whereas the heat

content analyzers and total sulfur analyzers hat® gear equipment life. In order to have a

common basis for equipment life to calculate th&t effectiveness, the cost of the analyzers will

be referenced to a 25 year equipment life. Fa ploirpose, it is assumed that during a 25 year
period three sets of analyzers will have to be Ipased. The cost of this expenditure is

calculated below:

Ganayzers= C1 + C2 + C3
1% Set Cost is at current cost:
C1 =$3,450,000 + $1,939,084 = $5,389,084

The 2nd set is to be purchased after 10 yearso#tisin today’s dollars is calculated assuming a
4% real interest rate at ten years using the qooreting present worth factor of 0.6756 will be:

C2 = $5,389,084 * 0.66756 = $3,640,865

The 3rd set of analyzers is to be purchased afigredrs. The cost in today’s dollars, at 4% real
interest rate at twenty years using the correspgnaipresent value factor of 0.4564 will be:

C3 =$5,389,084 * 0.4564 = $2,459,578
The total cost of the analyzers will therefore desr a 25 year period:

Canayzers= C1 + C2 + C3 = $11,489,527

The flare gas recovery and gas treatment systethseguire a permit to construct and operate
from the AQMD. The permit application evaluati@effor one system is $7,233. As previously
stated, the staff has determined that four costystems will need to be installed and operated to
meet the annual sulfur dioxide performance target$?AR 1118. Therefore, the permit
application fees/cost to the refineries is $28,932.
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A one-time CEMS certification fee is also requiredhe certification fee includes the initial
application approval, approval of the test protcamodl approval of the performance test results.
The maximum fee is $7,693 for a monitoring systemsgsting of up to four components. The
system required to comply with PAR 1118 consistgtoke (flow, higher heating value and total
sulfur). The industry will install 23 higher heagi value and total sulfur analyzer systems to
comply with the monitoring requirements in PAR 1118 herefore, the cost to certify the
analyzer systems will be $176,939.

Under Scenario 1, the total estimated capital castsociated with the rule, based on the
assumptions stated above, are summarized in Tdble V

Table VI - 4
Total Capital Costs Scenario 1
Equipment Cost ($)
Flare Gas Recovery/Treatment Systems 28,861,000
Higher Heating Value/Total Sulfur 11,489,527
Analyzers (Initial + 2 replacements)
Pilot/Purge Gas Meters 142,900
Flow Meter Upgrades 230,000
Permit Processing Fees 28,932
Analyzer (CEMS) Certification Fees 176,939
Total Capital Cost $40,929,29¢

Annual Costs

The refineries will also incur annual costs asdedavith the newly installed equipment (parts
and maintenance), surveys of pressure relief dsyimenducting flow meter tests and Specific
Cause Analyses.

Assuming that annual cost, such as for parts, maamce, repairs, calibration gases, taxes,
insurance and power represent 10 percent of théatapst (including only the initial purchase
of analyzers), the annual cost is estimated as883586.

Another annual cost will be for conducting surveyshe pressure relief devices connected to
flares. These surveys can be conducted concuresith the Rule 1173 quarterly inspections
and it is estimated that on average an additiof8l tiurs per refinery and 100 hours for the
hydrogen plant will be spent per year for this tagk $25 per hour, for seven refineries and a
hydrogen plant, the annual cost will be $37,500.

Another annual cost will be for verifying the acacy of flow meters. Flow verification costs
were quoted at $1,500 per day for up to two flar@he annual cost for flow verification is
estimated as $25,000 as shown below:
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Table VI -5
Annual Cost for Flow Meter Verification

Facility No. of Flares | Estimated Annual
Cost ($)
A 4 3,000
B 1 1,500
C 3 3,000
D 3 3,000
E 5 4,500
F 1 1,500
G 6 4,500
H 5 4,500
Total 27 $25,500

The proposed rule will require refineries to cortdBpecific Cause Analyses (SCA) for flaring
events exceeding 500 pounds of sulfur dioxide, d@nhds of VOC or 500,000 scf of vent gas.
The investigation of flaring events exceeding 500rms of sulfur dioxide would not represent
an additional cost since this is a requirement ufetieral law.

A review of the 2003 flaring events meeting thesiga stated in the previous paragraph found
980 flare events that had less than 500 poundslafrsdioxide emissions. However, these

flaring events, representing 80 percent of the \ga# flow, included shutdowns and startups,
turnaround activities or fuel gas balancing. Taellities subject to PAR 1118 are not required
to submit an SCA for these categories of vent gésase under the proposed rule. Therefore,
assuming that a corresponding 80 percent of the8e®ents would not be required to submit an
SCA, approximately 200 additional events would neetle investigated. The local refineries

have estimated that the time needed to comple&Ca#nranges from 40 to 200 hours. Based on
this information, staff has estimated that a refinevould spend an average of 80 hours

conducting SCA investigations, at an average rat$50 per hour. The total annual cost of

conducting an additional 200 SCA investigationg thay be required as part of the proposed
amended rule is therefore estimated at $800,000e fbtal annual costs associated under
Scenario 1, as calculated above, are summarizédhle VI - 6:

Table VI -6
Total Annual Costs Scenario 1
ltem Annual

Cost ($)

Maintenance/Parts for Controls Equipment, Flowavist| 3,482,886
and Higher Heating Value and Total Sulfur Analygzer

Leak Surveys 37,500
Flow Meter Verification 25,500
Specific Cause Analyses 800,000
Control Equipment Annual Operating Fee 2,951
Total $4,348,836
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Scenario 2

For scenario 2, the estimated capital costs wilideatical to Scenario 1, except that it will not
include the installation and operation of totalfsublnalyzers but will include the addition of 23
automated sampling devices. A summary of the mepaule requirements is shown in Table
VI -7:

Table VI -7
Scenario 2 Rule Required Modifications
Flare Gas Gas HHV Automated Flow Purge/Pilot
Flare ID . Meter
Recovery | Treating Analyzer Sampler Flow Meter
Upgrade

1 1 1 1 2
2 1 1 1 2
3 1 1 1 2
4 0.5* 0.5* 1 1 1 2
6 1 1 1 2
7 0.5* 0.5* 1 1 1 2
8 1 1 1 4+
9 0.5* 0.5* 1 1 1 2
10 1 1 1 2
11 1 1 1 1 1 2
13 1 1 1 2
15 1 1 1 4+
16 0.5* 0.5* 1 1 1 2
17 1 1 1 2
18 1 1 1 2
19 1 1 1 2
20 0.5* 0.5* 1 1 1 2
21 1 1 1 2
22 1 1 1 2
23 1 1 1 2
24 1 1 1 2
25 0.5* 0.5* 1 1 1 2
26 1 1 1 2

Total 4 4 23 23 23 50

* Common system serving two flares
*x System consisting of two flares in cascade (comfioam meter)

The total installed cost of the automated samptipstem is estimated at $5,000, and for 23
flares the cost will be $115,000.

As in Scenario 1, the cost of the 23 heat contealyaers will have to be referenced to a 25 year
equipment life cycle; therefore it is assumed thaets of analyzers have to be purchased during
this period of time.

The cost for the initial set will be:

C1 = $150,000 *23 = $3,450,000
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After 10 years, in today’s dollars, the cost of seeond set in today’s dollars will be:

C2 = $3,450,000 *0.6756 = $2,330,820
After 20 years the cost of the third set of analyZe today’s dollars will be:

C3 = $3,450,000 * 0.4564 = $1,574,580

The total cost of the analyzers, assuming a 25syidar will be:

Canayzers= C1 + C2 + C3 = $7,355,400

The capital costs under Scenario 2 are summanz&dble VI-8:

Table VI -8

Total Capital Costs Scenario 2

Equipment Cost ($)
FGRS/Amine Scrubbers 28,861,000
Heat Content Analyzers 7,355,400
Pilot/Purge Gas Meter 142,900
Flow Meter Upgrade 230,000
Automated Sampling System 115,000
Permit Processing Fees 28,932
Analyzer (CEMS) Certification Fees 176,939
Total Capital Cost $36,910,171

Under Scenario 2, all refineries will be requiredtake six additional daily samples for total
sulfur per flare during the week, incurring addiéb annual costs. Assuming that the cost of
processing a sample will average $350, the anrastlaf sampling will be:

Annual Sampling Cost = 23 flares * 6 samplels V82 wks * $350/sample
= $2,511,600

The cost of maintenance, parts, power, insurandetaes for equipment is assumed to be 10
percent of the total capital cost (including orfig tinitial purchase of analyzers). Therefore, the
total annual cost for the equipment and analyzdtde $3,300,477.

A summary of the annual costs under Scenario Belsgmted in Table VI - 9.
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Table VI-9
Total Annual Costs Scenario 2
Item Annual Cost ($)
Maintenance/Parts for Equipment 3,300,477
Leak Surveys 37,500
Flow Meter Verification 25,500
Specific Cause Analysis 800,000
Daily Sampling 2,511,600
Control Equipment Annual 2,951
Operating Fee
Total $6,678,028

Recovered Vent Gas - Cost Savings

The flare gas recovery systems will recover vesegdhat otherwise would be combusted in the
flares. The recovered gas, after treatment, camsbd as fuel gas or process feed, thus reducing
operating costs for the refineries. Additional ingg are realized by using less steam for the
flare operations and extended flare tip life, miizimg repair costs; for this calculation, only the
payback value of the recovered gas to be usededgyfis or process feed is considered. This
would represent annual savings that can lowertinei@ costs.

The following assumptions will be made:

* The annual average recovered gas voluniZ852,337mmscf (see Chapter V — Emission
Reductions)

* On average, only 60 percent of the recovered gasneis valuable product (based on
review of recovered gas samples from a local refine

* The value of recovered gas is estimated at $2 pmeBtm (www.johnzink.com- Flare Gas
Recovery payback analysis)

* The average heat content of the recovered ga6@$ Btu/scf

Annual Savings = 3,259.337* 10° scf * 0.6 * 1,000 Btu/scf * $2/f0Btu =
$3,909,60Q2,804,400

As emissions will decrease, the refineries will pagluced annual emission fees to the AQMD,
reducing their annual costs. Table VI — 10 lisis eéstimated annual emission fees savings by
pollutant and the total savings for the industry.
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Table VI - 10
Estimated Annual Emission Fees Savings
Pollutant Fees* Proj_ected Esti_mated
($/ton) | Reduction (tons)| Savings ($)
ROG 944.16 33 31,157
NOXx 543.73 47 25,555
CO 4.64 214 993
PM10 720.72 15 10,811
SO 653.98 356 232,817
Total $290,439

*Rule 301 — Table IlI-Emission Fees (June 3, 2005)

The total annual costs will then be:

For Scenario 1:

Total Annual Cost = $4,285,398 —3.$09.602,804,400— $290,439 = &.359,190,559
For Scenario 2:

Total Annual Cost =  $618,59/8,028 - $,909,602,804,400 - $290,439 =
$2,414,558,583,189

B. COST-EFFECTIVENESS
In order to calculate the cost effectiveness ofpgieposed amendment, the present value of the

capital cost and operating cost during the useéfeldf the control equipment and/or program
must be calculated, using the following formula:

PV = C+A*PVF

where:

PV = Present Value to implement the proposed mésvrequirements
C = Capital costs to implement proposed new nedglirements

A = Annual costs to implement proposed new ratgiirements
PVF = Present Value Factor, Equal Series
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= 15.62 (25 years equipment life and 4% rearedt rate).

Cost Effectiveness — SOx Emission Reductions Only

Scenario 1:

C = $40,929,298

A = $85:359,190,559

PV1 = $40,929,298 + 8$3591,190,559* 15.62 = $2,262,6069,525,830

The cost effectiveness is calculated with the distcash flow (DCF) method:

CE1=PV1/(ER *EL)
where:
CEL1 = Cost Effectiveness for Scenario 1
ER = Emission Reduction for $3131 tons per year

EL = Equipment life, 25 years

CE1l = $2262606559,525,830 (431 tons * 25) = 39225 524per ton of S@reduced

Scenario 2

C = $36,910,171

A = $,414.558,583,189

PV2 = $36,910,171 + 28114.558,583,189* 15.62 = $4.6254592,879,583

CE2 = $4,625/4582,879,589 (431 tons * 25) = &9263,620per ton SQreduced

Therefore, the cost effectiveness for this prop@adndment is estimated to be between
$3,925,524and $,9263,620per ton of SOx reduced.

Cost Effectiveness — Total Emissions Reductions (Elxding CO)

If reductions in the other pollutants were to basidered, the cost effectiveness would be:

CE = PV/(TER*EL)
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where:

PV = Present Value to implement the proposed mésvrequirements

TER = Total emission reduction for the otherastd pollutants less CO, tons per year
EL = Equipment life, 25 years

From Table V - 2:

TER = 431tons + 47 tons + 33tons +dks = 526 tons

Scenario 1

CE1l = $0,929,2989,525,830 (526 * 25) &.1124,527per ton of pollutant reduced

Scenario 2

CE2 = $4625492,879,588/ (526 * 25) $,675/,063per ton of pollutant reduced

Therefore, if reductions for the other criterialptdnts, less CO, are included in calculations, the
cost effectiveness of the proposed amendments sangveen $1124 527 and $,6757,063
per ton of pollutant reduced, excluding CO.

C. INCREMENTAL COST-EFFECTIVENESS

Staff is required under state law to determine rasreimental cost effectiveness of the most
stringent control scenario. Staff believes that tost stringent control scenario would require
petroleum refineries to control all vent gases wadiclg off specification gas and vent gases
resulting from emergencies.

An analysis of the reported flare gas flow and sroiss data for years 2002, 2003, and 2004 and
vent gas recovery and treatment capacity assoondtbdlares is summarized as follows:

Flare gas recovery and treatment system capacity

Current: 51 mmscfd
Future implementing PAR1118 requirements: 64nascfd
Additional capacity to treat maximum daily flowcorded: 119 mmscfd

(excluding off spec gas and emergencies)
PAR 1118 - 2012 Emissions
SO, performance target: 0.50 TPD
Total emissions, less $@nd CO: 0.24 TPD

Reported non-emergency, 8O  94% (based on 2002 and 2003 data)
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Reported non-emergency, other 68% (based on 20D2@03 data)

Capital cost of the additional flare gas recovergt aeatment system capacity

Estimate cost of system based on a previously mé@ied cost of $2.17 million per
million standard cubic feet per day treatment capdmmscfd)

$2.17 million/mmscfd * 119 mmscfd = $258,227236
Annual cost is estimated to be 10 percent of tipgtaacost

$258,227,362 *0.10 = $25,822,362

SO, Emission Reductions Only

PV = $258,227,362 + $25,822,362 * 15.62 = $668,503
CE = PV/(Incremental ER * EL)
CE = $661,578,503/[0.5 tons/day * 0.93 * 25 ¥365 days/yr]

$155,918 per ton of $f@duced

Total Emissions Reductions, Less CO

PV = $258,227,362 + $25,822,362 * 15.62 $661,578,503

CE = $661,578,503 / {[0.5 ton/day * 0.93 + 0.24/tay * 0.68] * 25 yrs * 365 days}
= $115,412 per ton of air contaminant reduced

Therefore, the incremental cost effectiveness s proposed amendment is estimated to be
between $115,412 and $155,918 per ton of air cantarhreduced.
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COMPARATIVE ANALYSIS

FINAL STAFF REPORT

PAR 1118

U.S. EPA 40CFR 60.18 and Subpart J

— Applicability

Flares at refineries, sulfur recovery plants andrbgen
production plants

Flares built or modified after June 11, 1973, scibfje 40CFR 60
Subpart J

Flares controlling vents from piping componentsjscito
40CFR 60 Subpart GGG, from storage tanks subjetd@FR 60
Subpart K, or from wastewater systems subject to 40CFR 60

Subpart QQQ

- Requirements

Flares to be operated with no visible emissions
Flares to be operated with a pilot flame preseatldimes
Annual acoustical or thermal surveys of PRD’s digeconnected
to flares
Specific Cause Analysis of flare events exceeding:
o 500 Ibs S@
o 100 Ibs VOC
o 500,000 scf vent gas combusted
Cause of flare events where at least 5,000 scéof gas are
combusted
Effective September 1, 2006, submit the followinfpimation:
o Technical specifications on flare systems including
audit of gas recovery and treating system capacity
storage capacity for excess vent gases
0 A description of equipment installed and procedures
implemented within the last 5 years to minimizeifig
0 A description of equipment to be installed or pahoes
to be implemented to minimize or eliminate flaring
Effective January 1, 2007, operate flares in sustaaner as to
minimize flaring and only combust vent gas duringeegencies,

shutdowns, startups, turnarounds or essential bpeahneeds

Flares to be operated with no visible emissions

Flares to be operated with a pilot flame preseatldimes

Air or steam assisted flares shall only combuséegadgth a heat
content of 300 BTU/scf or more

The exit velocity of the vent gas is limited by thet heating
value of the vent gas

Flares shall not be used to combust gases congamnane than
0.1 gr/dscf (160 ppm) %, averaged over 3 hours
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PAR 1118 U.S. EPA 40CFR 60.18 and Subpart J

Effective January 1, 2009, combustion in flares a@isep with
hydrogen sulfide concentration exceeding 160 ppraramed over 3
hours, is prohibited, unless in an emergency, siwitg startup ot
PRD leakage

— Performance Targets

— Specific annual performance targets for subjedtifies based on
their crudethreughpuprocessing capacity - N/A
— Mitigation fees assessed for exceedance of perfacentargets

— Flare Minimization Plans

— Triggered by exceedance of performance target, or

— Toinclude policies and procedures and process quigpment
upgrades implemented to prevent future exceedances

— Subject to public review and comment

- N/A

— Monitoring and Recording

— Until July 1, 2007, continuous monitoring of verisglow,
sample daily and during sampling events for vestiggher heat
content and total sulfur as $0r install continuous or semi-
continuous analyzers

— After July 1, 2007, continuous monitoring of veats flow,
higher heat content and semi-continuously for tetéflur as S@

— The presence of pilot flames monitored with thernupdes or
equivalent devices

— Effective July 1, 2006, video monitors with date dinge stamp
must be used to determine visible emissions

— Effective January 1, 2007:

o0 automated sampling system required for vent gas
sampling

— The presence of pilot flames monitored with thernuptes or
equivalent devices
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PAR 1118 U.S. EPA 40CFR 60.18 and Subpart J

o Pilot and purge gas flow must be monitored \

— Recordkeeping

— Video monitoring records to be kept for 90 days — Records to be kept at least two years
— Other records to be kept for five years — Records to be kept at least five years for Titlea¥ilfties

— Notification and Reporting

— 24 hour telephone service provided for public imggion flare | — Semiannual reports
events — Notifications required by 40CFR Subchapter 355 Emecy
— 1 hour notification of events exceeding: Planning and Community Right to Know Act (EPCRA)
o 500 lbs S@ pertaining to reportable air releases
o 100 Ibs VOC

o 500,000 scf vent gas combusted
— 24 hour notification of planned events exceeding:
o 500 Ibs S@
o 100 Ibs VOC
o 500,000 scf vent gas combusted
— Submittal of Specific Cause Analysis of qualifyiftgye events
within 30 days or 60 days upon request
— Quarterly reports in electronic format certifiea &xcuracy by
responsible facility official, to include:
o Daily and quarterly flare emissions
o Causes of flare events
0 Records of annual PRD
0 Monitoring system down times
— Copies of notifications required by 40CFR 355 panta to
reportable air releases

— Testing and Monitoring

— Visible Emissions determined with U.S. EPA Method 22, — Visible Emissions determined with U.S. EPA Method 22,
Appendix A, 40CFR 60 Appendix A, 40CFR 60
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PAR 1118

U.S. EPA 40CFR 60.18 and Subpart J

— Vent Gas higher heating value determined: -

0 By ASTM Method D2382-88, ASTM Method D3588

91 or ASTM Method D4891-89 -

o Effective July 1, 2007 with continuous analyzer
— Vent Gas total sulfur expressed as,$@termined:
0 By ASTM Method D5504-01 or District Method 307
91
o Effective July 1, 2007, with a semi-continuous
analyzer
— Flow monitored with a continuous flow measuringidev
requiring annual accuracy verification

Net heating value of the vent gas determined wiBTK Method
D2382-88 or D 4809-95

— Exemptions

— Sampling not required if:
o There is a catastrophic event, or
o Safety of sampling personnel is at issue
— Emissions from flaring events due to force majeure o
circumstances beyond the operators’ control dacaoht towards
annual performance targets

Emergency or upset vent gas and relief valve leallagego
malfunctions may exceed a%lconcentration exceeding 160

ppm

Facilities subject to PAR 1118 are also subjethéofollowing AQMD rules:

Rule 401 — Visible Emissions
Rule 402 — Nuisance
Rule 431.1 — Sulfur Content of Gaseous Fuels
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DRAFT FINDINGS UNDER CALIFORNIA HEALTH AND SAFETY CODE

Health and Safety Code Section 40727 requiresphat to adopting, amending or repealing a
rule or regulation, the AQMD Governing Board shalbke findings of necessity, authority,
clarity, consistency, non-duplication, and refeeeased on relevant information presented at
the hearing. The draft findings are as follows:

Necessity- The AQMD Governing Board has determined thae@adnexists to amend Rule 1118
— Emissions from Refinery Flareso make current emission reductions permanent and
enforceable, and to achieve emission reductiomseet the federal and state ambient air quality
standard for PM 10 and PM 2.5 and to clarify raleguage.

Authority - The AQMD Governing Board obtains its authorityadopt, amend, or repeal rules
and regulations from Health and Safety Code Sest39902, 40000, 40001, 40440, 40702, and
41508.

Clarity - The AQMD Governing Board has determined thatghmposed amendments to Rule
1118 - Emissions from Refinery Flareme written and displayed so that the meaninghbman
easily understood by persons directly affectechieyt

Consistency- The AQMD Governing Board has determined thapBsed Amended Rule 1118
- Emissions from Refinery Flares in harmony with, and not in conflict with or rioadictory
to, existing statutes, court decisions, federaitate regulations.

Non-Duplication - The AQMD Governing Board has determined thatgtegposed amendments

to Rule 1118 - Emissions from Refinery Flards not impose the same requirement as any
existing state or federal regulation, and the psegdoamendments are necessary and proper to
execute the powers and duties granted to, and dpgson, the AQMD.

Reference- In adopting these amendments, the AQMD GoverBioard references the
following statutes which the AQMD hereby implemenitgerprets or makes specific: Health and
Safety Code Sections 40001 (rules to achieve arnaieqguality standards), 40440(a) (rules to
carry out the Air Quality Management Plan), and4@{é) (cost-effectiveness), 40725 through
40728.
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ARB

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Response 4.

Although the phrase “Flare Managemekir{imization) Plan” is a central
concept of the PAR 1118, the phrase is not inclugdedhe list of
definitions. Staff recommends its inclusion.

PAR 1118 has been revised using the phrase “Rdir@mization Plan”
(FMP). The latest proposal put greater emphasigr@nminimizing flare
events and emissions through the annual performéagets, which are
significantly lower than previously presented a thune 29, 2005 Public
Workshop. The latest proposal only requires an FKé&m those
refineries that exceed the annual performance tsrgeThe required
elements to be submitted as part of the FMP atedisinder paragraph
(e)(1), which effectively defines what an FMP is.

Staff recommends that the definition of “Essen@alerational Needs” be
clarified so as to be limited to only those evecritarly identified in an
approved “Flare Managememifimization Plan”.

PAR 1118 has been revised to include a definitafn Essential
Operational Needs.

PAR 1118 ought to explicitly require that any @ relief devices
found to be defective or leaking be expeditiouslyaired.

Pressure relief devices (PRDs), in particular PRibat are connected
directly to the flare gas header, can not be reediwithout shutting down
the process unit which they serve. Thereforeneeies typically repair
defective or leaking PRDs during the process uanindround. To
facilitate expeditious repair, PAR 1118 requires tiefineries to conduct
the PRD survey within 90 days prior to a turnaround

The district should include a mechanism to allowgablic comment on
the proposed Flare Managemeltirfimization) Plan [FMP] prior to each
FMPs approval. The lack of specific quantifiablanstards for an FMP to
attain approval, as well as the fact that each FPbe unique, make it
imperative that a forum for public comment is ird#d to provide all
interested parties with the opportunity to provediéical input.

PAR 1118 has been revised to incorporate a provighat requires a 60
day public comment period for each Flare MinimiaatPlan (FMP) that
has been reviewed and recommended for approvdddop@QMD.
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Comment 5: Flare ManagementMinimization) Plans should be required to be updated
on an annual basis to incorporate improvementslare fmanagement.
Additionally, the district ought to include in tmale amendment a future
commitment to evaluating Rule 1118 and making fir@commendations
to improve its effectiveness.

Response 5: PAR 1118 has been revised to require submittal E¥P or revised FMP
whenever a refinery exceeds the annual @formance target. Staff will
continue to analyze data that will be submittedhte AQMD as required
by PAR 1118. As with other rules, staff will aéssess the effectiveness
of PAR 1118 to determine if future technologicdiasible and cost
effective amendments are necessary to achieve amdam ambient air
quality standards.

Comment 6: In the preliminary draft staff report, the emissra@duction calculation for
sulfur compounds was made using a different metloggahan was used
to calculate the reduction of other criteria pahits. This discrepancy in
methods should be corrected.

Response 6 The emission reduction for total sulfur, expressedsulfur dioxide is
based on the performance target in the rule, whertéb®e concurrent
emission reductions for other combustion pollutawtss based on the
assumption that the flare vent gas flow will be used with the
installation of additional flare gas recovery arréatment system(s).

Minimization

Comment 7: The language in section (c) Requirements (2)(Axisemely ambiguous.
The lack of specificity in the language, “take stép minimize emissions
during such events”, could provide a loophole facilities operating
flares, and could lead to disputes over enforcement

Response 7: PAR 1118 has been revised to include the requmérnee minimize all

flaring.

Public Input and Involvement

Comment 8: The district should hold a public hearing and pdevihe opportunity for
public comment prior to approving any FMP.

Response 8: PAR 1118 has been revised to incorporate a proviiat requires a 60
day public comment period for each flare minimizatplan (FMP) that
has been reviewed and recommended for approvddeopQMD.
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Comment 9:

Response 9:

Mitigation Fees

Comment 10:

Response 10:

Comment 11:

Response 11:

Comment 12:

Response 12:

The public should be provided with quarterly flaeports online. The
public has a right to emissions information andvpimg it online will
allow the public to bypass the often long delayisement in the public
records request process.

Staff will post a summary of the quarterly flamigsion reports on the
AQMD web site.

Individual facility mitigation fees are preferalie mitigation fees based
on industry-wide thresholds. Requiring mitigaticee$ to be paid based
upon an industry-wide threshold is not an equitadieangement for

individual facilities, nor is it in keeping with emonmental justice

principles.

PAR 1118 has been revised to establish facilitgifipeperformance
targets and mitigation fees will only be assessecmissions exceeding
the annual S@performance target.

The PAR 1118 indicates that a mitigation fee of ,8@8 per ton will be
charged for all emissions. The applicability ofttihaitigation fee should
be changed so that it pertains only to those earnissabove the prescribed
target.

PAR 1118 has been revised such that mitigationvidésnly be assessed
for emissions exceeding the annuab $&formance target.

The cost of $25,000 per ton is excessive givenipusvfees of $10,000
per ton or the RECLAIM backstop ceiling of $15,0Q&er ton.

Furthermore, these mitigation fees are being clibogetop of an existing
fee (AER). The rule should offer the ability fofeility to propose a local
community project for which their mitigation feeypaents could be used.

PAR 1118 has been revised such that any refieergeding the specified
performancetarget in any calendar year, it will have to payratigation
fee of $25,000, $50,000 or $100,000 per each tosulftir dioxide over
the limit, depending on whether excess emissioasnarmore than ten
percent, greater than ten percent but no more thaenty percent or
greater than twenty percent of the applicable penfance target,
respectively. The mitigation fee is capped at 3,000 dollars in any
year that the performance target is exceeded.

Any mitigation fees paid would be used to impldéneemssion reduction
projects in the area impacted by the excess emissidhe amount of the
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Comment 13:

Response 13:

Comment 14:

Response 14:

Comment 15:

Response 15:

mitigation fee is based upon the current and fuexpected costs of vent
gas recovery and treatment equipment needed tgatetithe exceedance
of the final annual performance target. It is exteel that refineries will
implement the procedures and install the equipmegessary to achieve
compliance with the performance targets

There should be no exemptions from mitigation fes/npents. High
emissions can still result even from facilitiestthee in compliance with
the requirements to be exempted from paying mitigdees.

PAR 1118 has been revised such that no faciligxempt from paying
mitigation fees for emissions exceeding the anr®@ performance
targets.

In order to be exempt from mitigation fee paymeat$acility must meet
emissions standards of 0.25 tons or less of SOXLpmillion barrels of

crude throughput. This standard is too low and dasea one-time best
achieved emissions level by a refinery.

Under the revised staff proposal, this complianggiam is no longer
necessary and, therefore, staff has removed tmgptiance option from
PAR 1118.

The rationale behind calculating the emission llefesOx as a two-year
average needs to be explained.

Staff has removed this compliance option from PAR81 However, for
clarification, calculating emissions for complianparposes using a two-
year average was based on the fact that the fre;yuehflare events (and
emissions) do not constant; they can vary front y@gear. An average
would smooth out any anomalies.

Flare Minimization Plan

Comment 16:

Response 16:

The Flare Management Plan requirement could baralsilone rule. The
requirement simply duplicates the emission redusti@ready imposed by
limitations on causes of flaring, the performanoalg, and the 160 ppm
vent gas HS limit.

PAR 1118 has been revised to only require a flaneimization plan

(FMP) from refineries that exceed the annual,$@rformance targets.
The FMP requirement is a tool to ensure refinetiest take appropriate
measures to stay below the annual performance targ&€herefore, staff
believes the FMP needs to be a part of PAR 1118.
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Comment 17:

Response 17:

Comment 18:

Response 18:

Comment 19:

Response 19:

Comment 20:

The requirement to provide in the FMP applicatiofisa of all valves,
components, or any equipment at any process ueitsng directly to the
flares is extremely punitive and burdensome andesemo apparent useful
purpose.

PAR 1118 has been revised to only require P&kidsehich flare system in
the FMP. Secondly, staff believes refineries talle the necessary steps,
including the installation or modification of vapaecovery and gas
treatment system(s) to ensure compliance with theua performance
standards. Therefore, staff believe that submitflan FMP (with
required data and information) is not likely.

An explanation of policies and procedures to migenilaring emissions

during emergencies, shutdown and startupamhprocess unit should not
be required in the FMP application. Since manyqgwedi and procedures
are not unit-specific and instead have broad aabpiiity, refineries ought

to be able to respond to this requirement in a fanth manner appropriate
to their situation.

PAR 1118 has been revised to require an FMP omnfrefineries that
exceed the annual SO2 performance targets. Alse, information
required under a FMP submittal has been streamlit@dnly include
refinery policy and procedures to be used and vagoovery and gas
treatment capacity that will be installed to minoaiflaring.

The district should provide more specific starsinptdown requirements
in order to provide better direction to refinerihich will in turn help
ensure compliance.

Because of the differences in the way refinerieghénBasin are designed
and operated and the associated complexities cletloperations, as well
as safety implications, staff believes that it éstito leave the election of
specific procedures relative to shutdown and starto the refinery
operators. It is more appropriate, as PAR 1118 gjo® establish a
regulatory framework that requires refineries tamize emissions

It is not practical to include in a FMP an estimatdehe quantity of vent

gas emitted during each occurrence, the duratioeaoh occurrence, the
number of occurrences each quarter, and maximuah Yotume of vent

gas being routed to the flares each year is anaictipal request. There is
concern over the potential negative ramificatiamsréfineries who cannot
accurately predict the various aspects relateddiv future occurrences.
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Response 20:

Comment 21:

Response 21:

Comment 22:

Response 22:

PAR 1118 has been revised to require from refiisetteat exceed the
annual SQ performance target to include in their FMP applica the
policies and procedures as well as gas recovery tedtment systems
that will be utilized to minimize flaring and redat emissions.

There should be no exemption for developing an FMBtead, both the
strict emissions targets of .25 tons of SOx perillian barrels of crude
processed and an FMP should be required of afiegés.

The latest proposal of PAR 1118 puts greater ersighan minimizing
flare events and emissions through the annual padoce targets, which
are significantly lower than previously presentedtlae June 29, 2005
Public Workshop. The 2010 annual Séerformance target of 0.7 tons
per million barrels of crude oil processed is muoWwer than the 2.1 tons
per year target stated in the 2003 AQMP. Staffebek the proposed
performance targets are real, quantifiable, enfaigle, and permanent
(with the requirement of a mitigation fee for anheaceedances) and are
technologically feasible and cost effective. A FiiR only be required
from refineries that exceed the annual$®@rformance targets.

The level of emissions .25 tons of SOx per 1 wpnllibarrels of crude
processed is too low to be practicable for refe®eto meet. At such a low
level, reducing emissions is no longer a viableraktive to submitting an
FMP. This emission limit of 0.25 tons/MMBDbI is basen the very lowest
emissions data from two refineries. The districtoldtd take into

consideration that even at the refineries that didhieve the

aforementioned limit, there will always be yearyear fluctuations in

emissions.

The version of PAR 1118 presented at the Publickgmp provided
refineries a compliance option to request a petimtt of 0.25 ton of SOx
per 1 million barrels of crude processed; refinsri@ccepting the permit
limit would not be required to submit a FMP. Basedpublic comment
and discussion with the Refinery Working Group, PHIR8 has been
revised to remove this compliance option. PAR 14a8 revised to now
require refineries to meet declining performancegés over time and,
beginning calendar year, 202, to emit no more than % ton SQ per
million barrels of crude oil processed per year.

Specific (Root) Cause Analysis

Comment 23:

The 100,000 scf of vent gas or 500 Ibs of sulfurxaie emissions as a
threshold for root cause analysis is too low. 500s@f or 1000 Ibs of
sulfur dioxide emissions is suggested as a momipaathreshold level.
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Response 23:

PAR 1118 has been revised to now require a SpeCiigse Analysis
(SCA) when flare emissions or flow rate exceedargyof the following:
100 Ibs of VOC; 500 Ibs of §@mitted or flaring of 500,000 standard
cubic feet of vent gas. Under federal requiremenetineries are required
to analyze and report SOx emissions exceeding 600ds per release.

Essential Operational Needs

Comment 24:

Response 24:

Comment 25:

Response 25:

It is impossible for an operator to foresee in etk possible essential

operational needs. Therefore, the rule should deoyre-defined EON

categories with the provision that if a facilityoemnters a new scenario,
the facility has the prerogative to analyze thengvdetermine if it is and

EON and then submit it to AQMD for approval.

Staff has revised the definition of Essential Opereal Need in PAR 1118
to now list specific operational or maintenanceatell activities where
due to the quality or quantity, the vent gas canbet reasonably
recovered, treated, used or delivered for sale wiisting equipment

The current definition of Essential Operational teelisqualifies many

scenarios that a refinery could actually identisyam EON. The district, in

deciding whether a scenario qualifies as an EONbtagexamine not just

the technical feasibility of a measure, but alse piacticality, cost, and

cost-effectiveness. The definition of EON shoulduile such scenarios as
fuel gas system imbalances, PRV leakage, and adidehgas to vent gas

to support its combustion.

In developing standards and requirements, staffdoaots technological
feasibility and cost effectiveness analyses. The&nitlon Essential
Operational Needs in PAR 1118 has been revisedntdude such
scenarios as fuel gas system imbalances, PRV leakag venting clean
service streams to a clean service flare or a gainservice flare, and
adding fuel gas to vent gas to support combustion.

Visible Emissions

Comment 26:

Response 26:

PAR 1118s provision to require a visual emissioraiation within five

minutes of observing visual emissions on the vidwmitor is impractical
at best, and at worst, dangerous. During emergenicesfocus of trained
personnel should be on responding to the emergaatygn conducting a
visual emissions evaluation.

Staff agrees with the recommendation. PAR 1118ble& revised to
require video monitoring with a date and time statopdetermine and
record visible emissions from refinery flares
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Comment 27:

Response 27

Comment 28:

Response 28:

Comment 29:

Response 29:

Comment 30:

Response 30:

The requirement to visually monitor is vague andld imply around the
clock monitoring. Such a requirement would mean #heacility could be
out of compliance if a video monitor appeared to“beattended” by
refinery personnel.

PAR 1118 has been revised to remove that requirethan a refinery
visually monitor visible emissions from flares.e &&esponse 26.

The requirement to operate all flares in a smasel®anner constitutes
double jeopardy, as visible emissions are alreadylated under Rule
401.

Staff disagrees. Although both PAR 1118 and RQOle address visible
emissions, they are different standards with dsfferrequirements and
measurement methods. PAR 1118 requires that flagesperated in a
smokeless manner, which is defined_as no visibliesens except for
periods not to exceed a total of five minutes dytimo consecutive hours,
based on USEPA Method 22. Rule 401 limits theleigmissionéto the
atmosphere from any single source of air contantirfan a period or
periods not to exceed more than three minutes ynose hour to as dark
or darker in shade as that designated No. 1 onRhlmgelmann Chart or
an equivalent opacity, based on USEPA Method 9eréfbre this does
not constitute double jeopardy.

The requirement to operate all flares in a mann#r mo visible emissions
ignores the basic flare design principles suchraskeless capacity vs.
ultimate capacity.

Staff understands that vent gas flow exceedingrtingkeless capacity may
result in visible emissions. PAR 1118 allows Ws@missions for periods
not to exceed a total of five minutes during twasezutive hours flare
will cause visible emissions. Any visible emissidne to exceedances of
the flares smokeless capacity are typically dueetoergencies and
breakdowns. Such visible emissions caused bynitident would be
covered by Rule 430 — Breakdown.

Some threshold Ringelmann number must be specifod visible
emissions. If it is not, the smallest wisps of smakuld trigger an NOV
or the smallest wisps of smoke could require adegato go out into the
field and conduct a visible emissions evaluation.

PAR 1118 allows visible emissions for periods naxceed a total of five
minutes during two consecutive hours. Staff hdstel® the requirement
that a certified “smoke” reader monitor visible esgions. See Responses
27 and 30.
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Comment 31:

Response 31:

The requirement for a PRD survey to be conductekinvB0 days prior to
a scheduled turnaround is not adequate for turmar@lanning purposes.
Instead of specifying timing, the rule should spethat the scheduling of
any PRD survey should be consistent with the twuraa planning

timetable.

Staff disagrees. Maintenance, repair or replaceihuérdefective PRDs is
necessary to minimize flare emissions and often ardy be corrected
during a turnaround. It is now common practice ¢onduct unit

turnarounds every five years. Conducting the PRIDves too far in

advance of a scheduled turnaround may not prownéeréfinery with the
knowledge that a PRD is now leaking and in needoofective action.

Staff believes that conducting the PRD survey wi®d days of the
turnaround provides the refinery with sufficientné to adjust their
turnaround timetable and gives the surrounding comity a reasonable
expectation that they will not have to experienleeef emissions from
leaking PRDs for the next five years waiting foe thext scheduled
turnaround.

Clean Service Flares

Comment 32:

Response 32:

H2S Limits

Comment 33:

Response 33:

Clean service flares should be exempted from #m®us requirements of
PAR 1118. Their emissions are insignificant andythee already
regulated to a certain extent under current Rul311

Staff disagrees. All emissions should be consibere determining
whether the facility meets its performance target$n recognition,
however, clean service flares may have a more stargi and typically
lower SO2 concentration compared to other flared ane exempt from
the daily sampling requirements.

The 160ppm kS limit for flaring is duplicative of limitationsrocauses of
flaring, the requirements for FMPs, and the perfomoe goals.
Furthermore, this limit is an attempt to apply tBeA Subpart J (NSPS)
limit to all flaring, an unnecessary rule elemeastiadustry has already
achieved the emissions reductions contemplatech®yAQMP measure.
Additionally, Subpart J specifies a 3 hour rolliagerage, while PAR
1118 specifies no time limit. The AQMD has not destoated the
feasibility of universal compliance with the 160ppgH#aS limit NSPS-

based requirement that is not currently applicabkl| flares.

Local refineries currently operate several “NSP#rés that comply with
proposed 160ppm 43 limit.  Staff has determined that three refiegri
will need to install flare gas recovery and treatisystems and other
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Comment 34:

Response 34:

refineries may consider expansion of flare gas vecp and treating
systems to comply with the annual,SQerformance targets, which can
also be designed to comply with the proposed 16Gg¢8rlimit. Staff has
concluded that these systems are technologicaligilite, achieved in
practice and are cost effective (as part of the mooimg and control
proposal for PAR 1118. PAR 1118 has been revigaldow averaging
over a period of three hours rather than an instargtous limit. Also, this
proposed requirement does not include vent gasesiltiey from
emergencies, shutdown, startup or relief valvedgak Staff believes that
other possible vent gas can be controlled to comylly the HS limit as
part of the new and expanded recovery and treatsystems

Because the #$ limit applies to Essential Operational Needsinezfes
needing to install flare gas vapor recovery andtinent systems could be
out of compliance with this standard until the cohsystems are installed.

Staff has revised PAR 1118 to exclude relief véhakage (due to a
malfunction) when determining compliance with theSHimit. Staff
believe all other essential operational needs, afineéd in paragraph
(b)(4), can be collected and treated to compliavels. To allow time to
install or expand needed control system(s), stadb hevised the
compliance date to January 1, 2009.

Operation Monitoring and Recording Requirements

Comment 35:

Response 35:

Comment 36:

Response 36:

Comment 37:

Six months after Flare Monitoring and RecordingnPégproval may be
insufficient time to install a calorimeter to anedyemissions.

Staff has revised PAR 1118 to require the installatnd operation of a
continuous higher heating value analyzer by Jula07.

The requirement to take a sample within the fifséén minutes of each
sampling flare event presents significant logidtiwardles, and in some
cases it is an impossibility.

PAR 1118 requires the use of automated sampleoliect gases to be
analyzed for higher heating value and total sulfBtaff has determined
that automated samplers are currently available and in operation at
most local refineries. These automated samplensheaprogrammed to
take a sample 15 minutes after the start of a fearent.

The requirement for daily sampling is a burdensoamel expensive
proposition which serves no purpose. There ardomsl of data points
that could be used to develop statistically rekadlerages.
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Response 37:

Comment 38:

Response 38:

Comment 39:

Response 39:

Comment 40:

Response 40:

Comment 41:

Staff believes that increased sampling frequendlygneatly increase the
accuracy of emission data until the continuous naoosiare installed.
Many data submitted by the refineries was not measlut rather
substituted data based on calculations. The céstady sampling and
analysis has been included in the cost effectiwedetermination for PAR
1118. Staff has determined that PAR 1118, whicludles daily sampling,
is technologically feasible and cost effective.

Sampling during a Sampling Flare Event ought tdiceifas the daily
required sample.

Staff believes that increased sampling frequendlygneatly increase the
accuracy of emission data until the continuous naoosiare installed.
Furthermore, the use of data collected during a giamg flare event, such
as an emergency, has in most instances, been dotesnas a value
greater than the values measured during a smafien-sampling event.
However, staff has revised PAR 1118 to allow the data collected
during a sampling event for the required daily géam

The time limit on breakdowns and unplanned flarenitoring system
maintenance of 48 hours per quarter is not feas(feen, more time is
needed because vendors must be called out forsef&0 hours annually
has been suggested as a viable option to the 48 peuquarter limit.

PAR 1118 has been revised to allow flare monigpsgstem maintenance
and repair of up to 96 hours per quarter, whichatdeast as stringent as
Rule 218 — Continuous Emission Monitoring.

There is no way to determine whether the 14 daylpemonth limit on
planned maintenance is feasible, especially gihenfact that monitoring
systems will now include more components than lgeéord will be more
complex. Instead of the aforementioned limit, R2d& to should be used
to deal with the issues of monitoring system dometi

Data collected by AQMD on continuous emission nooimgj systems
(CEMS) does not suggest additional time will bedede However, staff
acknowledges that information on the operation BMS for flares is less
robust. If the pilot study on the total sulfur &mer shows a potential
need for more than 14 days per 18 months, staffreaisit this provision
of PAR 1118.

PAR 1118 allows the refinery operator to monitae firesence of a pilot
flame using a thermocouple or any other equivatEavice approved by
the Executive Officer. Providing examples of e@lént devices to a
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Response 41

Comment 42:

Response 42:

Comment 43:

Response 43:

Comment 44:

thermocouple, such as an IR camera, would be Helpfuboth facility
operators and District engineers.

Staff has determined that thermocouples and videwoecas are currently
being used successfully to monitor the presencthefpilot flame on
flares. However, staff did not want to limit ainefry’s ability to propose
an alternate measurement technique it believes vatgnt. Any
alternative(s) by the refinery can be proposednd analyzed by AQMD
staff.

The requirement to install a flow meter to moni#éord record the purge
gas and pilot gas flow to each flare has no gresteguality benefit than
using engineering estimates. Furthermore the Iasitat of the proposed
flow monitoring devices are far more expensive thamgineering

estimates and may require that the flare involvedutt of service.

Staff believes that it is important to establish aocurate emission
inventory. Installing flow meters on pilot and pargas lines will is

needed to obtain an accurate measurement of pidt@urge gas to the
flares. Flow measuring devices are relatively pensive; the cost of this
requirement was used in concluding that PAR 111&dahnologically

feasible and cost effective.

The language in (g)(5)(B)(i) is unclear. Does th&trict mean, “all the
gases that are delivered to the flares for comtmustiust be measured and
recorded.”? Furthermore, the requirement shoulcigpévent gases”
because there is a need to specifically excludeaasist air or steam for
the purpose of insuring clarity.

Yes, Clause (g)(5)(B)(i) clearly states “A flare mtoring system may be
used to measure and record the operating parametecgiired in
paragraph (g)(3) of this rule for more than oneréigrovided that: All the
gases that are delivered to the flares for combustnust be measured
and recovered”. To exclude “assist air or steamdrh the gas(e) being
directed to the flare(s), the refinery will need demonstrate to the
satisfaction of the Executive Officer that assist @ steam does not
contain anything that will result in the emissioh ar contaminant(s).
However, the revised definition of Vent Gas exdualgsist air or steam
injected directly into the flare combustion zone ftare stack via a
separate line (not the flare header).

The requirement for flow monitoring instrumentatiplacement in clause
(9)(5)(E)(i) cannot be justified on the basis ofaanquality benefit.
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Response 44:

Comment 45:

Response 45:

Comment 46:

Response 46:

Accurate emission data, which includes flow meadoar the flares, is
paramount to determining the amount of air contaanis released to the
atmosphere. Staff can not determine the air qudhénefit without

accurate flow data. The AQMD Governing Board, ept8mber 3, 2004,
directed staff to proceed with rule development dwaluate the

recommendations stated in “Evaluation Report on $Smoins from Flaring

Operations at Refineries”, which included a recomuaegion to improve

the measurement of flare vent gas flows. Staiké\es that it is important
to establish an accurate emission inventory; irnstgl flow meters in

representative locations will do just that. Asalternative to relocation,

an owner or operator may upgrade the meter witlotalizer to subtract

any reverse flow to a flare gas recovery system.

There is no air quality benefit associated with teguirement in clause
(9)(B5)(E)(iii) to install an automated flare gasmgding system, a costly
and unnecessary investment. Such a sampling sysilecost $50,000 to
$100,000 according to estimates.

Accurate emission data, which includes higher mgptralue and total
concentration of total sulfur, expressed as sutfioxide, of gases directed
to the flares, is paramount to determining the amaf air contaminants
released to the atmosphere. The AQMD Governingddam September
3, 2004, directed staff to proceed with rule depsient to evaluate the
recommendations stated in “Evaluation Report on4$smoins from Flaring
Operations at Refineries”, which included a recomaed the installation
of continuous monitoring systems to measure thieenigeating value and
the total sulfur gas concentration of the flaredsga Several local
refineries have already installed and operate awdted flare gas
sampling systems. Staff believes that this equipmwél improve the
logistics of taking samples, especially during ameegency when refinery
personnel are not available to manually collect tieguired sample(s).
Staff has determined the installed cost of theraated flare gas sampling
system to be approximately $5,000 based on castation provided by
an engineering general contractor who has instabaehpling systems at
refineries and the AQMD.

The requirement of installation of Higher Heatingalue (HHV)
technology is problematic. It is requested thai/the pilot tested before
they are considered as a requirement for flareesyshonitoring.

Staff has contacted several petrochemical facditim Texas and
Louisiana where continuous calorimeters have besaddor a number of
years on flare headers for compliance with USEPE&HER 60.18 or Texas
regulations. Staff believes, based on those testals, that a pilot
program is not necessary.
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Comment 47:

Response 47

Comment 48:

Response 48

Comment 49:

Response 49:

Comment 50:

Procedures to prevent flaring events caused bwyrriiag equipment
breakdowns, detailing the adequacy of maintenancieedsilles for
equipment, process and control instrumentatiomatenecessary and are
a requirement that should be dropped. The issadready addressed by
the requirements for Root Cause Analysis. Furtlbegmmwhat constitutes
a definition of recurring is unclear and no guagantan ever be made that
there will not be recurring breakdowns. The teadéquacy” used in the
requirement is also subjective and should be replac

PAR 1118 has been revised to streamline the remeants of the FMP
and eliminate any redundancy with the “Specific €adnalysis” (SCA),
which replaces the Root Cause Analysis. An S@A iavestigation of the
cause of the flare vent where the facility operatizo identifies corrective
measures to prevent a recurrence of a similar flawrent.

There appears to be a misconception that fuel mystebalances only

occur as a result of a temporary interruption @epne gas sales. Rather,
the interruption of pipeline gas sales is probaiig of the least common
reasons for fuel system imbalances. There is cartbat the fact that fuel

gas imbalances are specifically addressed imphaes they cannot be

claimed as an Essential Operational Need, which déhe.

Staff understands that an interruption in pipelges sales is not the only
situation that may cause a temporary fuel gas imbhed; the loss of a
combustion device such as a heater or boiler mago atause this

temporary situation. Staff recognizes that theme @ssential operational
needs that must be directed to the flare. The itieim of Essential

Operational Needs has been revised to include gestresulting from

temporary fuel gas system imbalance.

The requirement to specify the schedule and ressutat will be used to
conduct acoustic and temperature surveys of pres®lief devices is

impractical. First, specifying schedules that faradvance, is difficult at

best. Furthermore, specifying resources so fadua@ace serves no useful
purpose as resources that complete a particularajothe same high
quality are often interchangeable. For instanceitrector A could be

replaced by contractor B and the job could be dorlee same manner.

PAR 1118 has been revised to remove this reqemem

The requirement to provide a list of equipment kdeavns during the
previous five years that resulted in vent gas belimgcted to the flare
cannot be guaranteed to be met since refineries hawvbeen required to
keep records going back five years.
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Response 50:

Comment 51:

Response 51

PAR 1118 has been revised to remove this requiremen

The provision requiring that actions be taken tevpnt future breakdown
is problematic because “prevent” is an absolute tend there cannot be
any assurance that future breakdowns will not accur

PAR 1118 has been revised to remove this requiremen

Notification and Reporting Requirements

Comment 52:

Response 52:

Comment 53:

Response 53:

Comment 54:

When an unplanned flare event exceeds a threghfoltD0,000 scf of

combusted vent gas or 500 Ibs of sulfur dioxidessions, the operator is
required to contact the Executive Officer withineohour of the event.
This extremely low threshold will result in an egs&e number of phone
calls to the District. There is also concern thay &te, or missed calls
could result in NOVs, despite the fact that theeereo negative air quality
implications.

PAR 1118 has been revised to require the refinerpdtify the AQMD
within one hour, by telephone, of the unplannedas¢ of 100 pounds of
VOC, 500 pounds of $Qor 500,000 standard cubic feet of vent gas from
a flare. The one hour natification requirementasistent with Rule 430
— Breakdown Provisions and staff believes it israppate in order to
conduct timely investigations of flaring events apdssible public
complaints. The AQMD issues NOVs only after caredasideration of
the facts and merits of the failure to meet itsleruequirements
promulgated to protect public health.

The requirement to submit a follow-up report te thxecutive Officer
within 30 days carries with it the implication thetRoot Cause Analysis
should also be completed within this time frameiclvhs an unreasonable
request. Furthermore, the requirement will resaltr@sources being re-
distributed from areas that have a greater potfefia achieving air
quality benefits to writing these reports that haeemmediate air quality
impact.

Staff made the requirement for submittal of thecBipeCause Analysis
(SCA) consistent with the deadlines in Rule 43@Regulation XX Rule
2004 (h) for breakdown reports. If needed, a fgcimay request an
extension of up to 30 additional days for subnuttime SCA.

The term mitigation used in the requirement for RG@ause Analysis
implies that mitigation of emissions is a requiretneClarification is
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Response 54

Comment 55:

Response 55:

Comment 56:

Response 56:

Comment 57:

Response 57:

Comment 58:

needed on this point to prevent the consequenctsedubjective nature
of the term.

PAR 1118 requires minimization of flaring duringrfhg events and any
actions taken by the operator with this purposeuthd®e reported in the
SCA.

Facilities are not always able to accurately pitettie exact time period of
even a planned flaring event, thus making the requent to notify the
district 24 hours prior to such an event difficaitbest.

Staff understands that emissions reported as panotification of such
schedule changes are estimated at best in whicé ttees facility should
notify the AQMD of the revised planned event daid/@ time. However,
the facility will have the opportunity to refineetde estimates once more
information about the events become available.

There should be clarification provided that demiatss that the quarterly
report required for submittal within 30 days atitee end of each quarter is
consistent with “standard” certifications such agheo District
requirements, EPA requirements etc.

PAR 1118 language was revised to be consistent tvéhcertification
requirements for quarterly reports in other AQMDOasL

Because of the low thresholds that define a flasne 500 pounds sulfur
dioxide and 100,000 cubic feet of flare gas, mdarefevents are likely to
be nearly continuous, making the requirement tovigde an analysis of
each flare event difficult.

PAR 1118 language has been revised to require a&momprehensive
Specific Cause Analysis (SCA) for larger flare ¢yeé500 pounds sulfur
dioxide, 100 pounds VOC or 500,000 cubic feetaskfhas is combusted
and a basic investigation to determine the relatoaise (emergency,
shutdown, startup, turnaround, specific essentipérational need, or

unknown if undeterminable) where more than 5,00ficcteet of flare gas
is combusted by the flare. Staff believes thasdhthresholds are
necessary to reduce emissions from flares singewhlein effect provide

operators useful information regarding the uselafefs at their facilities.

Requiring the name of the person who conductedntéy@ection to be part
of the annual acoustical or temperature leak sufeeypressure relief
devices (PRDs) is not justifiable in any way. Farthore, the clause, “but
not limited to”, which is part of the descriptiof what the report should
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Response 58:

include ought to be deleted because it is too @peled and will result in
confusion and problems later in terms of enforcamen

For the AQMD to effectively review and verify meaguand reported
data, it is critical that the name of the personéenducting the annual
inspection of PRDs be recorded. Staff has reviséd P118 to remove all
“but not limited to” language in the proposed amexddule.

Testing and Monitoring Methods

Comment 59:

Response 59:

Comment 60:

Response 60:

Neither calorimeters nor sulfur analyzers havenbeéemonstrated to be
viable for flare service and both must be tested pilot program before
PAR 1118 can include a provision requiring the agsemi-continuous
heat content analyzer. Furthermore, the Distristrinat justified the cost in
terms of air quality benefits of installing thesebyzers systems.

Staff has contacted several petrochemical facditim Texas and
Louisiana where continuous higher heating valuelyrers (calorimeters)
have been used for a number of years on flare heade compliance
with USEPA 40CFR 60.18 or Texas Commission of Bnmental
Quality (TCEQ) regulations. Staff believes, basadthose testimonials,
that a pilot program is not necessary for this tygfeanalyzer. A local
refinery will be install and operate a total sulf(ifS) analyzer in March
2006. Staff believes that sufficient data willdo#lected to demonstrate
the effective operation of the TS analyzer welhdgwance of the July 1,
2007 date when petroleum refineries are requiredngtall and operate
this type of analyzer. Staff will make a commitmanthe PAR 1118
adopting Resolution to conduct a study of the T&8lyaer at the local
refinery prior to the requirement going into effecAccurate emission
data, which includes total heating value and com@dion of total sulfur,
expressed as sulfur dioxide,, is paramount to detgng the amount of
air contaminants released to the atmosphere. $taffnot determine the
air quality benefit without accurate emissions dataThe AQMD
Governing Board, on September 3, 2004, directeff staproceed with
rule development to evaluate the recommendaticatedsin “Evaluation
Report on Emissions from Flaring Operations at Rafies”, which
included a recommendation to improve the measureofdtare vent gas.
The requirement of continuous monitoring implementbat
recommendation.

In subdivision (j) Testing and Monitoring Method){ the sulfur content
of vent gas should be expressed as a reduced solfypound rather than
as sulfur dioxide.

The 2003 AQMP Control Measure CMB-07 requires auction in the
sulfur dioxide emissions from flares operated atgeum refineries and
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Comment 61:

Response 61

Comment 62:

Response 62:

Comment 63:

Response 63:

Comment 64:

Response 64:

Attachment A:

Comment 65:

related facilities. Therefore, staff has deterndirileat it is appropriate to
calculate and report concentration of total sulfuexpressed as sulfur
dioxide, in the vent gas as sulfur dioxide.

There is absolutely no justification for the proers that samples be
analyzed by a third-party. It should be acceptdbtethe sample to be
analyzed in a refinery lab that meets District afiag standards.

PAR 1118 has been revised to allow AQMD approvéritories to
analyze for higher heating value and concentratioh total sulfur,
expressed as sulfur dioxide, (reported as sulfakidie).

Under subdivision (k) exemptions, the terms “catgstic” and “major”
are subjective and the language ought to be d@drifi

Subparagraph (k)(1)(A) relieves a facility fromlegting “grab” samples
for higher heating value and concentration of tosalfur, expressed as
sulfur dioxide, during a flare event resulting froencatastrophic event
including a major fire or an explosion at a fagjlit Staff agrees with
petroleum refineries that safety is paramount; onlge facility
experiencing a significant flare event and the dpecircumstances
pertaining to that event knows if it is safe tods@npersonnel to collect a
sample. PAR 1118 has been revised to better deficemstances during
which sampling is infeasible or considered a salfeetgard.

Requiring facilities to submit a written documentexplain flaring events
caused by natural disasters or acts of war orriemais pointless, because
the District would already be well aware of suckerms.

Staff believes that, in order to maintain an acdaraecord, this
requirement is appropriate.

The exemption in paragraph (k)(2) should also ideltiare sulfur dioxide
emissions resulting from interruptions of power @ypbeyond the
refinery’s control.

PAR 1118 language has been revised to exclude iemssEom power
outages, other than due to an interruptible powgregment, from the
annual performance target.

The District should refrain from specifying the terdals of construction,
or considering area classifications in a rule. lR@s must always be in
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Response: 65

Comment 66:

Response 66:

Comment 67:

Response 67

Attachment B:

Comment 68:

Response 68:

control of the aforementioned issues as they ageoties that specify,
purchase and operate equipment. This general praviextends to
specifics in Attachment A such as installation esslike hot-taps.

The goals of analytic and monitoring requirements & ensure that
complete, accurate meaningful and verifiable datea eollected. In that
this requirement contributes to ensuring that aralgper will not have
temperature changes that may compromise its abtlityaccurately
measure flare gas parameters, it is both necesaad/ within AQMD’s
purvey. Area classification requirements were delédor harmony with
building requirements in the region and to ensuaéety of monitoring
staff.

The lower threshold of 0.1 in the velocity ranggossibly unrealistic and
can certainly not be justified based on any ailiguaenefits.

The manufacturer of the flow meters used by faslisubject to PAR 1118
has stated that the meters can accurately measmneds low as 0.1 feet
per second. However, staff will include a twepsrcent margin to

account for any fluctuations due to transient floRAR 1118 has been
revised to raise the threshold to define a flarergvas 0.12 feet per
second or greater. As previously stated in Respalts accurate flow

data is necessary to determine emissions and ailitgjubenefit as well as
air quality detriment.

It is assumed that data recorded will be transfetoea Data Collection
System (DCS) and stored there.

The assumption is correct and all required recondse to be kept by the
facility for a period of five years.

Assuming that the flow rate is the maximum desigpacity of the flare
when the maximum range of the flow meter is excdeidean overly
pessimistic assumption which will quickly cause &sions performance
goals specified in (d)(1) to be exceeded.

Staff has revised PAR 1118 to allow the operatéradailities subject to
this rule to substitute flow data that was not nuead using both the
maximum and the average flow measured during tBeipus 20 quarters.
Based on flow data collected from 2000 through J20@5, the proposed
methodology would capture approximately 97 percehtflow data
previously reported. Operators also have the optmdemonstrate to the
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Comment 69:

Response 69:

Comment 70:

Response 70:

Comment 71:

AQMD that no flow occurred during the time when floev meter was
non operational through the monitoring of the wageal level associated
with the flare or through any other operational pareters and/or other
process data. Furthermore, the provisions applieab the non-sampling
events have been revised to allow these facilibesely on previously
measured events rather than relying on data sulisiit procedures.In

addition, staff has committed to evaluate the usth@ data substitution
procedures by industry during the first year of iempentation of PAR
1118 and report back to the Governing Board witly sBcommendations.

Defining the flow rate at the lower range when fllogv rate is below the
valid lower range of the flow meter means thatfaeey could never use
“zero”. Without a designation of zero a “Flare Ev/eas defined would
never actually end. This applies to both flow met@nd to a combination
of flow meters and on/off flow indicator switches.

Flow meters are capable of measuring flows as lewW.A feet per second.
PAR 1118 has been revised to establish a flareteae.12 feet per

second or greater. The twenty percent differeretevéen the lower limit

capability of the flow meter and what constituteffaae event is adequate
for an operator to discern flow from no flow.

Using the maximum range of the meter as the assilmwdate for any

missing data is not acceptable. Nothing justifiels tuse of worst-case
assumptions, especially in light of the mitigatiees that would apply if
emissions performance goals are exceeded. Instepadtousing worst-

case assumptions, there should be a provisiornctretiders other factors
such as water seals that remained intact.

PAR 1118 has been revised to allow facility opesato demonstrate to
the AQMD that operational records, such as wateal devel or other
approved parameters in the Flare Monitoring and &#pg Plan, that a
flare event did not occur. Furthermore, the datd@sitution provisions of
PAR 1118 have been revised and the worst case ptsus)are no
longer applicable.

The requirement to fill in any missing data witte tmeasurement of the
highest sulfur concentration in the vent gas frdma previous year is
exceedingly harsh and based on unrealistic assangptiFirst, it is
unlikely that the peak value from the previous ywauld always exceed
any estimate based on engineering knowledge. Sbgdhi$ requirement
could lead to a situation in which the paymenthaf mitigation fee would
be based on fictitious emissions instead of reasoimstead of this worst-
case data use, facilities ought to be able to usmhar appropriate
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Response 71:

Comment 72:

Response 72:

Definitions

Comment 73:

estimate if the facility provides adequate jussfion for that estimate’s
use.

Staff has revised PAR 1118 to allow the operatdraalities subject to
this rule to substitute concentration of total sulfexpressed as sulfur
dioxide, data that was not measured using bothni@imum and the
average concentration of total sulfur measured wgrthe previous 20
qguarters. Based on concentration of total sulferpressed as sulfur
dioxide, data collected from 2000 through June 200% proposed
methodology would capture approximately 97 percehttotal sulfur

concentration data previously reported. After tmtinuous total sulfur
analyzers are certified by the AQMD, facility opers also have the
option to collect a “grab” sample during the flarevent and use that
analysis to substitute data for time when the tetdfur analyzer was non
operational. PAR 1118 also allows the facility mgier the option to

demonstrate to the AQMD that total sulfur can bénested through

alternative methods using recorded and verifialperational parameters
and/or process data to be representative of tha ®ilfur concentration.

There is no reason why the single highest measameof concentration
of sulfur or heat content in the previous 365 dstysuld be used when it
would be more equitable to use an average of theesdrom the previous
year.

See Responsel

The very low velocity threshold of 0.1 ft/sec thalps define a flare event
is problematic because it means that facilities \aegy likely to have
continuous flare events. Part of the problem ist tima some flare
configurations, vent gases may enter the flare ¢éregmhss by the meter
and then be recovered by the vapor recovery systefore breaking
through the water seal. This typically resultslowf meter reading greater
than .1 ft/sec to as high as about 1.5 ft/sec natlvent gas released to the
flare. Therefore, a flare event defined by the @nes of flow at a velocity
of 0.1 ft/sec would force a recording of a continsidlare even when there
is no flow to the flare. Furthermore, flare eventdicated by flow monitor
signals, which are not verified by on/off metersgtev seal monitors, or
video monitoring, must be excluded from flare eseat defined. A better
definition of flare event is, “FLARE EVENT is anyntentional or
unintentional release of vent gas to a flare basegositive indications or
other instrumentation including, but not limited, tavater seal
breakthrough, on/off indicators, or video monitagrin
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Response 73:

Comment 74:

Response 74

Comment 75:

Response 75:

Comment 76:

Response76:

Comment 77:

The definition of Flare Event has been revised ddrass the situations
where vent gas is measured by the flow meter atigin the use of the
water seal, the vent gas is processed by the gesveey system. The
revised definition includes the following languag&he owner or
operator can demonstrate that no more vent gas emsbusted based
upon the monitoring records of the flare water skalel and/or other
parameters as approved by the Executive OfficehénFlare Monitoring
and Recording Plan.”

The definition of an emergency should include openal upsets to be
consistent with federal rules. A better definitimould be: “Emergency,
for this rule, means a condition beyond the redsienaontrol of the
owner or operator of a refinery requiring immediatgrective action to
restore normal and safe operation, which is causgdany sudden,
infrequent, and not reasonably, preventable faibfrequipment or of a
process to operate in a normal or usual mannese forajeure, act of war
or terrorism, or external events beyond the comtfohe operator. Failures
that are caused in part by poor maintenance otesgr@peration are not
emergencies.” (Reference: Based on 40 CFR 60, ®ul¥pa60.2 -
Malfunctions) In addition, the current definitiaaf Emergency Service
Flare in Rule 1118 includes “emergency processtumsalition.”

The definition of Emergency was revised to inclidet reasonably
preventable”. However, staff does not believe ‘@ss upset” should be
included in this definition; specific situationsiMae listed in the definition
of Essential Operational Need”. The definitions Bmergency and
Emergency Service Flare can not be identical inli@ppon since clean
service flares and general service flares also psscvent gases from
emergencies.

A better definition for “FLARE” is the one in theraft BAAQMD rule
(definition 12-12-203).

PAR 1118 language was modified to incorporate efgsndrom the
BAAQMD in the definition.

The definition of “FLARE GAS RECOVERY SYSTEM” wodinot apply
in all cases. The following definition should besdsnstead. “Flare Gas
Recovery System is a system consisting of permetpadpment used to
prevent or minimize the combustion of vent gas flaee.”

Staff believes the suggested definition is too ®agud open-ended.

The definition of “FLARE MONITORING SYSTEM” is ingpropriate
with the phrase “including but not limited to.” d@ile needs to be a clear
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Response 77

Comment 78:

Response 78:

Comment 79:

Response 79:

Comment 80:

Response 80:

Comment 81:

Response 81:

Comment 82:

Response 82:

understanding between the AQMD and industry of vehi#ére monitoring
system consists of.

PAR 1118 was revised to delete the phrase “butlinoted to.” The
definition of Flare Monitoring System includes hegheating value and
total sulfur analyzers, flow meters, and on/ofWfimdicators.

The definition of “GENERAL SERVICE FLARE” includesctivities,
such as tank vapor displacement, blowdowns, andafclup” which
should be included in other definitions and/or lue listing of allowable
flaring at Rule 1118 (c)(2)(A).

Staff believes that these activities are within Bmpe of essential
operational need(s) or qualify as startups, shutdewnd turnarounds.

The definition of “HYDROGEN PRODUCTION PLANT” is arly
specific.

Staff believes this definition is appropriate.

Instead of using the current definition of “NATURARAS” the District
should consider using an existing definition ofpigine quality natural
gas” from either CPUC or EPA.

Staff believes the current definition of NaturalsGsa appropriate.

The following definition of “PURGE GAS” is bettehan the current
version. “PURGE GAS is a continuous gas streanodhiced into a flare
header, flare stack, and/or, flare tip, for thepmse of maintaining a
positive flow and to prevent the formation of arplesive mixture due to
ambient air ingress.”

The definition of Purge Gas has been revised basegbur suggestion.
The definition of a REPRESENTATIVE SAMPLE oughtlte consistent
with other requirements such as the specificatimmsHigher Heating

Value and Total Sulfur analyzers.

The proposed amended definition for Represent&araple was modified
for consistency with requirements for analyzers.
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Comment 83:

Response 83:

Comment 84:

Response 84:

Comment 85:

Response 85:

Comment 86:

Response 86

Comment 87:

Response 87:

In the definition of SAMPLING FLARE EVENT it mustébmade clear
that the refinery must initiate the request.

PAR 1118 language was modified to reflect thatcalifg is to propose a
different Sampling Flare Event threshold for theeé&ixive Officer's
approval.

The definition of SHUTDOWN does not take into asebthat shutdowns
occur for reasons other than maintenance, repairreplacement of
equipment. The following definition is more completShutdown is the
process of stopping the operation of a processarmiece of equipment
for any reason, including preparations necessarsnéontenance work.”

Staff believes that the suggested definition isvemgue and may become a
loophole to allow routine flaring.

A more complete definition for STARTUP is the toMling. “Startup is the
process of initiating and achieving normal operatod a process unit or
piece of equipment.

PAR 1118 has been revised to include an expandeutib® for startup
that takes into account parameters, such as pressemperature, feed
rate, etc. to characterize normal operation.

In the definition of TURNAROUND it would be helpfab add language
regarding installation of new equipment.

Staff has revised the definition of Turnaround to inclddestallation of
new equipment.”

The definition of VENT GAS does not specificallyatxde “assisting air
or steam, flare pilot gas and any continuous puggses.” These
exclusions must be included in the proposed déimitA more complete
definition is the following. “Vent gas is any gasngrated at a facility
subject to this rule that is routed to, and comdxish a flare, excluding
assisting air or steam, flare pilot gas, and amfinaous purge gases.

Staff has revised definition of Vent Gas to excladsist air or steam
injected directly into the flare combustion zone ftare stack via a
separate line (not the flare header). However, gayg that is generated at
a facility subject to PAR 1118 and is directed adlis considered vent
gas.
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MISCELLANEOUS

Comment 88: A flare designed for smokeless flaring at full caipaand designated for
emergency use only should not be required to hawedeo monitor
installed for it.

Response 88: Staff is not aware of any flare that is smokeless ¢the whole operating
range up to maximum design. Even if this existleeke is always the
possibility of losing steam injection that couldsuét in visible emission,
therefore having a video record is appropriate.

Comment 89: All current activities and uses of the flare shoh&l considered essential
operational needs. Without such designation, fasliplanning to install
complete vapor recovery and treatment systems enngxt few years
would face challenges relating to certain requiresieprior to their
installation of the vapor recovery system.

Response 89: Staff disagrees with this statement that wouldcatfely allow any flaring
to take place and make the rule amendment futtfawever, the rule
language has been revised to allow more time feséhfacilities that
intend to install additional vapor recover treatmecapacity and have
affirmed steps toward that goal.

PRELIMINARY STAFF REPORT COMMENTS
Comment 90: The suggestion thatftare gas recovery and treatment system can prevent
temporary fuel gas imbalances is incorrect; suchesys are not effective

for that purpose.

Response 90: Staff agrees that such a system would not prevdatlagas imbalance,
but rather flare emissions may be minimized byue=of this equipment.

Comment 91.: The rule is not necessary since the AQMD Basim igtiainment with the
federal SOx standards and flare emissions havadirbeen reduced by
80%.

Response 91.: Staff disagrees. SOx emissions are precursorgaiiicplate matter (PM)

emissions and the AQMD is not in attainment for BM (particulate
matter less than 10 microns aerodynamic diametemyl &M 2.5
(particulate matter less time 2.5 microns aerodyitadiameter). The
reductions achieved to date were voluntary and vest@eved primarily
through operation procedural changes implementedthsy refineries.
Furthermore, a close look at the current differencé the recovery and
treatment capacity of the various facilities indies that additional
capacity for some facilities is feasible to furth@inimize flaring and
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Comment 92:

Response 92:

Comment 93:

Response 93:

Comment 94:

Response 94.

associated emissions. There is no mechanism iceplaat prevents
backsliding to previous emission levels. PAR 1B make these
reductions permanent, real, quantifiable and enéatde and will
establish a framework for further reductions.

It is not fair to assess mitigation fees based on irrdustry-wide
performance, where an individual facility has natcol on emissions
from a competitor. Also, the standard for an ‘adttean facility” is not
attainable.

PAR 1118 has been revised to require petroleunmegés to achieve a
facility-specific declining annual sulfur dioxideegformance target.
Facilities that exceed the annual performance targee subject to
mitigation fees and must also submit a Flare Miaimtion Plan for public
comment and Executive Officer approval. PAR 11d 8onger contains
an “ultra-clean” facility compliance option.

The estimated emission reductions based on 200&sems inventory is
not appropriate since it does not take into comatten further reductions
realized in 2004. Further, the use by the Distattthe DCF method
yields a lower number for cost effectiveness.

Staff acknowledges that flare emissions have tebnldevn and that 2004
emissions are lower than the previous stated haselear 2003. Since
emissions may vary significantly from year to yéae to turnarounds and
other unforeseen events in petroleum refinery dpsrs, it is appropriate

to use a multiple year average as an emissionslinaseThe staff report

has been revised to average sulfur dioxide emissard vent gas flow
rates for the years 2001, 2002, 2003 and 2004 tabéish the baseline for
calculating emission reductions and the cost effeness of PAR 1118.

Cost effectiveness analysis is a tool to genexatest effectiveness factor
for a control measure. By comparing the cost #&ffeness factors of
several control measures with each others, one aaquire knowledge
about the costs of each control measure relatingh&sr effectiveness in
controlling a particular pollutant. It is necessarto compare cost
effectiveness factors of different control measu@$ved using the same
methodology and the same assumptions. The AQMDbkas using
Discounted Cash Flow Method (with a 4% real intémase) to determine
the cost effectiveness factor for numerous propagied since 1995.

The Staff Report should include the CARB ResolutiBf-60 for
reference.

CARB Resolution 86-60 is included as an attachruwetttis staff report.
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Comment 95:

Response 95:

Comment 96:

Response 96:

Comment 97:

Response 97:

Comment 98:

Response 98:

Comment 99:

Response 99:

In contrast with the Bay Area Air Quality ManagemeDistrict
(BAAQMD) flare rule, PAR 1118 is far more complexdahas duplicative
requirements.

BAAQMD has two flare rules: one for monitoring amde for control of
flare emissions, whereas PAR 1118 has one ruleitichides both these
aspects. Moreover, the approach of the two Digriotflares is different,
BAAQMD is requiring Flare Minimization Plans whilaQMD’s PAR
1118 establishes performance targets for contrgliimd minimizing flare
emissions.

The Staff Report needs to explain the applicabiify New Source
performance Standards (NSPS) requirements to flai#s respect to
effective dates.

Staff has clarified in the Staff Report all apphta dates that trigger
NSPS requirements for flares (40CFR Subparts AJand

Acid gas in the Preliminary Draft Staff Report $&®) should be
described as "a highly concentrated waste streanydriogen sulfide gas
(up to 90 percent pure) and sour water stripper (ghsut 30 percent
pure)” The PDSR incorrectly states EPA’s positianthe October 2000
Enforcement Letter, which is..."refineries should dadequate capacity
at the back end of the refinery to process acid. gas

The description of acid gas was enhanced as suggjeStaff believes that
the title of the October 2000 Enforcement Lettemswarizes EPA’s
position that routine flaring is not considered “Ga Pollution Control
Practice” and it “May violate the Clean Air Act”.

The use of the same concepts in the Consent BettraeEPA has entered
with some refiners used in the amendment of RulE8Ithay represent a
duplication of a federal regulations and the AQMBaBl must recognize
it in its findings upon rule adoption.

Staff disagrees. The Consent Decrees are notdedsgulations and they
may sunset according to specific clauses in eadherh, based on each
refinery’s compliance record for a certain period ttme following the
signing of the Consent Decree.

The statement in the Staff Report that refinerismmlywaste gases” in
flares is a false assumption.

Staff has revise the staff report and the word “t@asvas removed.
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Comment 100:

Response 100:

Comment 101:

Response 101:

Comment 102:

Response 102:

Stating that visible emissions are caused by imgSefft steam is

inconsistent with the smokeless capacity of a flaigce there are limits to
how much steam can be used. The staff report shmantion that a
facility with a flare smoking for 5 minutes withihhour could receive two
Notices of Violations, one for violating Rule 40hdaone for violating

Rule 1118.

Staff agrees that when the smokeless capacityasedrd there is not
enough steam to accommodate the high vent gas lloinacknowledges
that this is due to the limitations in the flaresdg and a clarification was
made in the staff report.

Assuming that a flare was found having visible siois in excess of
Ringelmann 1 or 20 percent opacity for 5 minutethiwil hour due to a
situation other than a valid breakdown, force mageuor power
curtailment beyond the operator’s control, only dw@V would be issued
with two counts of violating Rule 401 and Rule 1ld&pectively. |If
visible emissions were in excess of Ringelmann 2086 opacity, there
would be an additional count for violation of Califia Health and Safety
Code 41701.

The operational status of a flare does not invdiaeing just the pilot
lights on and the amount of purge gas used dependsther variables
than just the flare design.

The Staff Report has been revised to clarify tiesees as suggested.

Clean Service Flares should be exempt from allirements except for
monitoring and recording as specified in Table 1.

Staff disagrees. All flares have emissions patkrand all significant

flare events need to be accounted for in the fofna &pecific Cause
Analysis or a relative cause analysis, as requireBAR 1118. However,
a Clean Service Flares is defined as a flare thaitdesigned and
configured by installation to combust only natugals, hydrogen gas and
/or liquefied petroleum gas, or any other gas(eth\a fixed composition
vented from specific equipment which has been méted to be

equivalent and approved in writing by the Executdféicer. Therefore,

based on this definition, a Clean Service Flare Mdwave very low sulfur
dioxide emissions, and as such would contributg \itte to the annual

sulfur dioxide performance target. Clean Servitar€s are not required

to be monitored with higher heating value or togalfur analyzers and
are not required to have daily vent gas “grab” sdegptaken. However,
the operator must collect grab samples for all skngpflare vents.
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Comment 103

Response 103:

Comment 104:

Response 104:

Comment 105:

Response 105:

Comment 106:

Response 106:

Comment 107:

Response 1Q7

The staff report acknowledges that flares are @asedontrol devices that
prevent the release of VOC to the atmosphere,Hautule would prohibit
this type of use.

Staff acknowledges that there are flares being @sedontrol devices for
VOCs. These flares were granted far in the past would not be
allowed for such use if requested by facilitiesaipdince the destruction
efficiency for flares varies widely from 70 to 9@&rgent depending on
atmospheric conditions and the quality of vent gasnbusted. By
contrast, thermal oxidizers are designed with aceperesidence time,
are able to maintain stable combustion temperatuwesich results in
destruction efficiencies in excess of 99%, aredfmee more suited as
control devices for VOCs.

Excessive steam may lead to incomplete combuatidnodors downwind.
Adding high BTU gases to a flare to improve the bastion efficiency
would be prohibited by the rule.

Staff believes that use of excessive steam magesh the flame and
result in potentially high volumes of odorous amdfoxic substances
being released from a flare. Boosting the BTUtenhof a vent gas with
low HHV to ensure appropriate combustion efficiemcyallowed as an
Essential Operational Need in PAR 1118.

Federal Regulation 40CFR60.104 has a 160 ppm foniH,S, averaged
over 3 hours. There should be mention of AQMD RuUl&é23 and 1176
and federal regulations requiring control of VOCs.

The staff report was expanded to include the ¢taiifon on the HS limit.
The other rules mentioned do not apply to the apamneof a flare, only to
control of VOCs, and therefore will not be discusse

The report should clarify that flares prevent teeease of raw VOCs to
the atmosphere. The report should substantiate “aogcerns” that
OSHA and EPA have regarding the petroleum induatrg any claims
made by EJ groups.

The staff report has been revised to clarify thesees.
Most of the "possible alternatives" suggested fanimizing flaring that
are listed in the staff report are speculative lanl any foundation.

The suggested possible alternatives are takem fine “Episodic Release
Reduction Initiative” document, issued by EPA oryJb, 2001 as a
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Comment 108:

Response 108:

Comment 109:

Response 109:

Comment 110:

Response 110:

Comment 111:

Response 111:

Comment 112:

collaborative effort of EPA, the (Texas CommissanEnvironmental
Quality (TCEQ), the Louisiana Department of Envirental Quality
(LA-DEQ) in cooperation with 13 petroleum refinexie

There is an economic incentive besides the envieorah benefit for flare
gas recovery (FGR), as long as the refinery hagusde storage for the
recovered gas, or else it would have to flare it.

Staff agrees and the clarification was made instaéf report.

Staff seems to have relied on an article in the &#as Journal to
determine the necessary capacity of a flare gasveeg system.The
article represents the author’'s opinion, not nedgs universally
applicable guidelines.

Staff has expanded the staff report to include gjinds as stated in API
521 for flare gas recovery system sizing, whei® iecommended that the
system be sized such that it is able to operate avavide” range of
dynamically changing flow rates. Thus the opinigpressed in the Oil &
Gas Journal article is in agreement with the APidglines.

The significant emission reductions already redligeggest that there are
limited benefits for amending the rule.

PAR 1118 implements the recommendation of the @GgerBoard

regarding improved monitoring, recordkeeping andamling as well as
establishing annual sulfur dioxide, already reatizgerformance targets
which will ensure that emission reductions alreadyalized are

permanent, real, quantifiable and enforceable #mat further reductions
are achieved in the future .

The concept of an alternative to a Flare Minimaatlan is worthwhile;
the District should encourage refineries to opt 80Ox performance
targets.

PAR 1118 has been revised to require petroleumegés to comply with
a declining annual sulfur dioxide performance targé 1.5, 1.0, 0.7 and
0.5 tons per year for calendar years, 2006, 2008, 2Gk@ 2012

respectively. A Flare Minimization Plan will onlge required for
petroleum refineries exceeding the annual perforceaargets.

There is no need to require continuous HHV anad/aamce on average
this parameter is expected to be constant.
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Response 112:

Comment 113:

Response 113:

Comment 114:

Response 114:

Comment 115:

The fact that, on average, the HHV will be constaas an assumption
used to estimate emission reductions. For calowdathe emissions of
each flare event with accuracy, a continuous moengdhe best option to
use.

The statements by staff regarding the cause & #aents are misleading,
are based on tabulated data from the September “El@4 Report” that

are inconclusive. In addition, please explain yagsumptions in

calculating emission reductions that are used @@t @analysis and cost
effectiveness calculations.

Staff disagrees. The data presented in the Predirgiiraft Staff Report
was based on 2003 obtained from the “Evaluation dRepn Emissions
from Flaring Operations at Refineries” (Septembdd02), which is a
summary of data submitted by facilities to compith wnonitoring and
reporting requirements of the Rule 1118. The SRdport has been
updated to include data for calendar years 200btigh 2004 to calculate
average vent gas flow and emissions from flaretaff §as determined
that the average flow and emissions data is mgatesentative data for
the random, cyclical operation of the flares. Sthklieves that
emergencies, startup, shutdown, turnaround anddaslbalancing events
are a significant and determinant event/operatibattshould have been
easily identified and reported to the AQMD. Th&lteent gas flow and
calculated emissions other that sulfur dioxide ahd measured total
sulfur emissions, calculated as sulfur dioxide aceurate based on flow
measurement, sampling, analytical, and publishes®on factors. Staff
has met with two of the three facilities that hbeen identified in the staff
report as needing (projected) additional gas recgvand treatment
system capacity. These two “larger” facilities ¢omed the need to
install four systems totaling 13 mmscf capacityaffdas determined that
the third facility would install a system with v8nscf capacity. Staff has
estimated the size of the systems based on hatesat gas flow. These
systems will minimize vent gas directed to theeflawhich will reduce
sulfur dioxide and other criteria air contaminants.

Some suggested flare controls might have been aemesl technically
feasible; however, practicality, costs and coseaiVeness were not
necessarily considered.

The staff report language was modified to clatifst these controls were
technologically feasible.

Refineries that may not have to install flare colstrwill still incur
significant costs for monitoring and other requiests of PAR 1118; in
aggregate, complying with the rule will be a sigraht expenditure.
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Response 115:

Comment 116:

Response 116:

Comment 117:

Response 117:

Comment 118:

Response 118:

Comment 119:

Monitoring and other requirement costs were incllithy staff in the cost-
effectiveness analysis of the proposed rule. Btaffdetermined that PAR
1118 is both technologically feasible and costatiffe.

The assumptions made in the staff report for detenm cost-

effectiveness willneed to be evaluated by individual facilitiesd

commented upon. It is unclear whether three or flawe gas recovery
and treatment systems are proposed and the nurhblEwometers for

pilots may be triple than that indicated in thdfstgport.

Staff has estimated that four flare gas recovemg #&reatment systems
would have to be installed at three petroleum egfes; The four systems
will minimize vent gases to eight flares that cathg are not connected to
any gas recovery and treatment systems. Staffifysis is discussed in
Chapter VI — Cost and Cost Effectiveness. The ruwibflow meters for

the pilot gas was assumed to be one meter per, flacated on the natural

gas line before it splits in individual lines foaeh pilot.

The case study used in the staff report to detegriiia cost of a flare gas
recovery system was related to acid gas flaring. would not be
unreasonable for staff to contact each of the dagitities subject to the
rule to evaluate the cost of necessary expenditemgsred by the rule.

Staff has conducted interviews with subject faedito assess compliance
with future proposed rule requirements. For betecuracy in estimating
costs, staff has expanded its analysis to two @hdit case studies from
the data submitted by two local refineries for thestallation and
subsequent operation of two flare gas recovery@nuleatment system
in 1993 and 2001.

Staff needs to explain how the necessary size refcavery system was
determined.

The staff report states that for the flare consatefor upgrade with a
recovery system, the quarters with the highest f@tween 2000 and
2003 were selected; then an average daily flowthmse quarters was
calculated. Based on a review of technical litaraton flare design, the
capacity of the recovery system was estimated3ti@es the daily flow
rate.

It appears that staff may have underestimated ssqungoment and labor
costs; refineries could provide some data in thspect.
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Response 119:

Comment 120:

Response 120:

Comment 121:

Response 121:

Comment 122:

Response 122:

Comment 123:

Response 123:

Comment 124:

Response 124:

Staff used cost information supplied by the refinarBillings, Montana,

as well as the cost data from two local refineribat installed control

equipment in 1993 and 2001. Although the systesiglied varied in

scope and size, the cost of the flare gas treatoegrdcity was consistent,
ranging from $8.32 to $8.77 million per four miliccubic feet of gas
recovered/treated. Staff will review any cost dauaplied by refineries.

The quoted prices for different pieces of equipnsduld be provided to
refineries for evaluation.

Chapter VI - Cost and Cost Effectiveness lists tlst of control,

monitoring and labor. The PAR 1118 AdministratRecord contains the
actual quotes and facility-specific cost informatioSome of this
information is considered confidential. Any non-idential information

can be provided to interested parties upon writtguest.

When calculating the cost of equipment over timaff glid not factor in
adjustments for inflation.

Staff disagrees. The cost of future expendituegesadjusted for inflation.

Annual costs should include taxes and insurance.

The total installed cost includes taxes and insaean

The annual estimated savings due to recoveredhgasdsbe based not on
the maximum capacity of the compressors but rathethe average flow
rate of the gas recovered. Staff needs to expi@rassumptions made in
calculating the savings.

Staff has revised its analysis to use the annuatage flow rate of vent
gas recovered through the installation of additibment gas recovery and
treatment systems. Please refer to Chapter VI -stGmd Cost
Effectiveness for a discussion on the assumptiead in calculating the
cost savings.

Staff has not clarified the necessity of the raledzone attainment.

The proposed rule amendment is necessary sincesoxifdsulfur (SOXx)
are precursors to PM10 and PM2.5. Since the ridedesigned to
minimize flaring and associated emissions, in additto the SOx
reductions, the rule will result in concurrent redions of other criteria
pollutants such as hydrocarbons, oxides of nitroged carbon monoxide,
all of which are precursors to ozone.
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WRITTEN COMMENTS RECEIVED AFTER OCTOBER 7, 2005

Comment 125:

We believe that the best way to protect commusiseto require all the

Response 125:

refineries to submit a Flare Minimization Plan (FMRvhich will be
subject to public participation. CBE believes aviF-is the best and most
transparent _approach to identify unnecessary filarpractices and
equipment and procedures that eliminate routingnfia Performance
targets, while important, do not identify unnecegs$karing categories and
allow routine flaring within the performance target

PAR 1118 establishes a multi-pronged strategynguee that flaring and

associated emissions are minimized. Thereforepém®rmance targets
should not be viewed in isolation from the otheousions of the
proposed amendment. Specifically, PAR 1118 hdgixypovisions that
would prohibit any unnecessary or so-called routifiaring. The
proposed amendment states that no flaring is altbwsher than
emergencies, startup, shutdowns or essential ojpeat needs. Staff
went to great lengths in working with all stakelaklto carefully define
all these terms in the rule. PAR 1118 would alsquire facilities to
complete a detailed analysis of larger flare eveatsl to identify the
cause of smaller flare events

In response to the comments received, staff ameitgl@doposal to also
require facilities to conduct an audit of their féa gas recovery and
treatment capacity; identify past emission reductefforts and future
efforts to further reduce flaring and associatedssions, and to evaluate
options to reduce flaring during planned eventghsaptions as slowing
the depressurization of vessels, storing vent gates

In addition to the flaring minimization strategiesentioned above, PAR
1118 establishes annual facility-wide performanasgéts that seek to
incrementally reduce emissions starting 2006 thtougP12. These
performance reduction targets, which have been ni¢estrengthened

and are now designed to exceed the AQMP targetd lmast 75 percent,
are accompanied by substantial mitigation fees waild be triggered in

the event the performance targets are exceeded stif proposal also
significantly strengthens the emissions data gaigeiand monitoring

procedures of the rule which will significantly impe the emissions data
quality and a facility’s ability to refine its fl@&rminimization strateqgy.

Staff has also committed to evaluate the Bay Area Quality
Management District Rule 12 — Flares at Petroleungfiieries
requirement to implement Flare Minimization Plangsdathe resultant
installation of controls and report back to the @aving Board with any
recommendations.
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Comment 126: In_addition, the FMP_should require a Best Avd#aRetrofit Control
Technology (BARCT) assessment and an audit (ligt)eguipment,
processes and procedures to reduce flaring caugedbtr-emergency,
planned start-ups and shutdowns and flaring ewestdting from power
curtailments.

Response 126: As stated in Response 125, staff believes thatamerformance targets
are_more _effective than FMPs to reduce flare-relatmissions from
refinery flares. Regardless, staff has revisegirtsposal to require each
facility to conduct an audit of its flare gas reeoy and treatment capacity
and identify past and future control actions. Refies that exceed the
annual performance targets are then required tonsiitan FMP. The
required elements of this FMP are nearly identittakhe list of elements
suggested by the commenter, which includes detatiechnical
information regarding their flare system, policiasd procedures related
to emergency and planned flaring, audits of théare gas recovery
capacities, flare gas storage and treating capasiti

Comment 127: PAR 1118 performance targets need to be significdmiver and a daily
limit for both SG and VOC should be required to limit the health igtpa
of flaring activities on the community.

Response 127: The annual performance target has been lowered.foton SQ per
million barrels processed effective January 1, 2012This revised
proposed target is approximately 70 percent lowleant the baseline
emissions used in the cost analysis for this pregosule and
approximately 75 percent lower than the AQMP CdnkMeasure CMB-
07 targets. Also, see Response 125.

Staff has determined that it is impractical at ttilse to establish a daily
emissions target for S@r VOC because the flares are operated to reduce
vent gases resulting, in large part from emergesciand essential
operational needs. These are random events anociased emissions
vary significantly. Based on reported emissionsaddreductions
documented since 1999), refineries have initiatemtgdures to minimize
vent gas releases from shutdowns and startups.

PAR 1118 implements Step Il of Control Measure C8Bof the AQMP.
In_addition, to SQ reductions, PAR 1118 will also reduce other cider
air_contaminants, including VOC. PAR 1118 limite ttypes of flaring
that are allowed, and requires facilities to minmiflaring. To meet the
annual SQ performance targets, refineries will have to reeltice amount
of vent gas directed to their flare; reducing flaw the flare will have
commensurate VOC reductions.

However, through the Board Resolution, staff cosmmit evaluate the
feasibility of establishing daily emissions targaetsl the appropriateness
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of the annual S@emission targets and whether refinements to those
targets are warranted, and report back to the Govsy Board with any
recommendations.

Comment 128: The definition for Essential Operational Needs KB®nust be tightened
since it could be used as a loophole by refinefagsbad engineering
practices. Refineries should demonstrate why thegerations are
essential.

Response 128: In_developing the proposed definition of EON, fstarefully analyzed
which specific operations are essential and can bet reasonably
controlled by the facilities subject to PAR 1118.addition, as suggested,
the EON definition has been more clearly delineatedalleviate any
potential lack of clarity by requiring AQMD analgsof the EONs for each
refinery to determine if they meet the definitiofrE®N.

Comment 129: Monitoring is a keystone of the proposed rule easitbuld not be
weakened. The quarterly emission reports shoultidide available to the
public expeditiously on the District's web site.

Response 129: Staff agrees and has committed to make these teepwrilable on the
AOMD website as expeditiously as possible.

Comment 130: Notification requirements during planned events antergencies should
be improved since many low-income residents do hate health
insurance or adequate health care.

Response 130: Effective January 1, 2006, PAR 1118 requires ezfes to provide a 24-
hour telephone service to answer public _inquiridsowt planned and
current flare events. Staff has also committethenBoard Resolution to
continue to work with industry and community merspand other public
agencies to ensure that emergency notification gulaces address the
community needs.

Comment 131: A CLEAN SERVICE FLARE is currently defined as arfathat only
combusts “clean” gases, such as natural gas, hgdrgas and/or liguefied
petroleum gas, or any other clean gases with al fcemposition vented
from specific equipment. The definition of Cleagrdce Flare should be
modified to also include gases that meet the R8leJM— Sulfur Content
of Gaseous Fuels requirement of no more than 40tpgahsulfur content.

Response 131: Staff disagrees. The original and continuing mtef CLEAN SERVICE
FLARE is to limit the combustion of clearly defineddan gas(es) in that
specific type of flare. The requirements for clesanvice flares are less
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Comment 132:

than those for emergency and general service flaeggause the emissions
potential is significantly lower for those flare aimg the definition of
clean service flare Gases that meet the definibbiRule 431.1 can be
refinery gas, which does not have a fixed commositiTherefore, unlike
the other clean gases listed in the definition éda@ Service Flare, the
composition of refinery gas can vary and theref@®,can the emissions
of other combustion contaminants, such as NG, PM10 and VOC.

Hydrogen production plant flares should not bejextbto PAR 1118

Response 132:

because, as demonstrated by the quarterly flarteeghey are low SO
emitters (less than 40 pounds ,S@er year). Based on the reported
emissions data, there are significant differencesvéen a hydrogen
production plant flare and a petroleum refinerydla

The purpose of PAR 1118 is to reduce and minimezeng and flaring

Comment 133:

emissions from petroleum-related operations. Saaknowledges that
hydrogen production flares are low emitters of ,80@mpared to the
refineries. However, flares at hydrogen plantsude refinery gas and do
emit other combustion contaminants, such as,NCD, PM10 and VOC,
that are in more significant amounts. Hydrogendarction plants do use
flares to combust vent gases. The requirementiyidrogen production
plants are limited to the demonstration of minimigflaring at this type of

facility.

Subparagraph (c)(1)(D) requires refineries to cwhdy Specific Cause

Response 133:

Analysis (SCA) when a specific emission or flowerdtvel is exceeded.
Throughout the discussions at the PAR 1118 Workangup Meetings,
staff stated SCAs would be required only for thitse events that did not
result from a planned operation (shutdown or spartuWWe request that
staff clarify this in PAR 1118.

Staff will revise subparagraph (c)(1)(D) to empikzasthat the owner or

Comment 134:

operator of a facility subject to PAR 1118 will leato conduct a SCA for
those unplanned flare events exceeding 100 pouhd©€, 500 pounds
of SO, or 500,000 standard cubic feet of vent gas. those unplanned
flare events less than threshold stated aboveowreer or operator needs
only to state the cause of the lesser flare event.

We are requesting staff to clarify that under pemph (c)(3), flaring is

Response 134:

only allowed for “planned” shutdowns, “planned:rgias and “planned”
turnarounds or essential operational needs.

Staff disagrees. Operators are required to meerflaring and then only

to flare vent gas resulting from specific operatiognditions. The
decision/need to shutdown or startup equipment mmay result in the
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Comment 135

need to flare, whether planned or not planned vaade, can be based on
petroleum refineries decision to safely operateifipeequipment. Staff
believes that the declining annual Sg@erformance targets coupled with
the progressive mitigation fees and required submiof a FMP for
exceedences of the annual targets and the requitémiglentify the cause
of smaller flare events and conduct a SCA for largre events will
require (and provide incentives for) petroleummefies to minimize all

flaring.

To comply with the annual S(erformance targets and the requirement

Response 135:

to_minimize flaring, some refineries will need tosiall a flare gas
recovery and treatment system(s). Paragraph (a)i@ws refineries that
will need to install flare gas recovery and treaibh®ystems on more than
two flares until January 1, 2010, to install thenttol system(s) for only
those specific additional flares. Paragraph (cyéduires all refineries to
comply with the HS limit by January 1, 2009. Since the control
equipment to comply with paragraph (c)(5) is thexeaequipment that
will be used to comply with paragraph (c)(4), we aequesting that the
AQMD extend the compliance date for refineries withre than two flare
that need control equipment to January 1, 2010.

Staff has revised PAR 1118 to synchronize the dampe dates for

Comment 136:

paragraphs (c)(4) and (c)(5).

The definition of EMERGENCY in PAR 1118 includesthhrase “poor

Response 136:

maintenance.” We believe that the phrase poor tera@mce is ambiguous
and needs clarification.

Staff has revised PAR 1118 to clarify that poor memance is tied to

Comment 137:

repetitive flare events from the same equipment lla&e occurred as a
result of the maintenance, or lack of adequate tmaémce of that
equipment that caused the flare event(s).

The definition of EON includes flaring caused bwergency situations

Response 137:

resulting from a process vessel operating pressisiag above the
pressure relief valve set poinfTo ensurethe safe operation of process
vessels, we are requesting that the AQMD also decino the definition
emergency situations resulting from operationalpgeraturesising above
the process vessel temperature set point.

Staff agrees that temperatures greater than thsigde operating

temperature specifications for specific equipmentl@ result in a flaring
event which is necessary for continued safe opmratf that equipment.
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The definition of EON PAR 1118 has been revisaddoide “maximum
vessel operating temperature set point.”

Comment 138: Throughout the process to amend Rule 1118, owusksons on the
annual SQ performance targets were based on the crude péots; the
current rule version references crude process&de request that this
clarification be reflected in PAR 1118.

Response 138: During the rule development process, industry idiek an inequity of
using crude throughput versus crude capacity based fixed year of
2004 to establish annual $S@erformance targets. In any one year, any
refinery could be conducting a shutdown or turnardwf a major crude
processing unit, which could reduce crude throudhiou that baseline
year reflecting an artificially low baseline throbgut for that refinery.
Whereas crude processing capacity more accuratdbcates refinery
emissions based on normal refinery operations. alagefineries are
operating at near capacity; therefore, the differerin emissions impact
and reductions based on throughput or capacityrangimal.

Comment 139: Please clarify that for data substitution, a facitan use data from a
previous similar event.

Response 139: Staff has revisethe data substitution provisions BAR 1118 to clarify
that a facility can use flow, HHV, and total sulfdata from similar flare
events that have previously occurred, can be usedidta substitution,
with the Executive Officer’'s approval.

Comment 140: The terms ‘“relief valve” and “pressure relief dm/i are used in the
definition of EON and in the requirement to condact annual leak
survey. Please clarify the meaning for each adg¢herms in PAR 1118.

Response 140: A relief valve is the all inclusive, general categithat includes all valves
that are designed and installed for the purposemitecting equipment
from operating pressure greater than design presstor the safe
operation of that equipment. A pressure relieficvs a specific type of
relief valve.

Comment 141 Staff included language in the rule that allowadhpling flare events that
occurred within 15 minutes of each other to be ¢ediras one sampling
event if the facility can show that the events wigogn a common cause
and the same process unit. Similar language shmuldcorporated in the
definition of SAMPLING FLARE EVENT.
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Response 141:

Staff agrees and has revised the definition of PAMIG FLARE

Comment 142:

EVENT as suggested.

The ARB requests that staff revise the definitioh ESSENTIAL

Response 142:

OPERATIONAL NEED in section (b)(4) to include a rhenism for the
District’'s Executive Officer to approve or rejedttigities identified by

refinery operators as an “essential operationabt’heed that staff will

commit to annually evaluate the continued progmssefineries in the
District to minimize their emissions of all pollutg from flares. As part
of this evaluation, District staff should provide summary of the
emissions by year by refinery. District staff slibuse this information to
appropriately develop and recommend future amentinerihe rule.

Staff agrees. The definition of ESSENTIAL OPERANRAL NEED has

been revised to include language that essentialratipmal need is “an

activity determined by the Executive Officer to theae of the following

(specific listed activities). In addition, staffahr committed in the
Resolution to review the definition of ESSENTIALEGRTIONAL NEED
and report back to the Governing Board with anyoramendations.

Also stated in the Resolution is a commitment thif $0 provide the

Comment 143:

Governing Board annual status reports on overatlustry performance,
which will include a summary of the emissions bgryby refinery. As
with _all AQOMD rules, staff will review this and @th information to
appropriately develop and recommend future amentsrierthis rule.

The attached letter from the Western States ReimolAssociation was

received at the end of the comment period. Stallf ve prepared to
respond to these comments at the Public Hearing.
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’ | | WSPR
Western States Petroleum Association
Credible Solutions * Responsive Service » Since 1907

Joe Sparano !

October 25, 2005

Saundra McDaniel
Clerk of the Boards
South Coast Air Quality Management District ‘
21865 Copley Drive

.Diamond Bar, California 91765-4178

RE: Comments of the Western States Petroleum Association on Proposed Amended Rule
1118, Control of Emissions from Refinery Flares

Dear Ms. McDaniel:

The Western States Petroleum Association (WSPA) is a non-profit trade association representing
nearly 30 companies that explore for, produce, refine, transport and market petroleum, petroleum
products and natural gas in California and five other western states. Six WSPA members operate -
petroleum refineries in the South Coast Air Basin, and will be directly affected by the proposed
amended rule. As a result, WSPA and its member companies have a direct and substantial
interest in this matter.

WSPA has been an active participant with District Staff in commenting on and providing input
to the development of Proposed Amended Rule 11 18, currently scheduled for consideration by
the Governing Board on November 4, 2005. We have worked diligently with the Executive oo e !
Officer and Staff to develop a rule that attempts to meet the District’s objective of continuing to ‘
reduce emissions from flaring, without compromising safe and reliable refinery operations.

We are providing this comment letter to facilitate your review of some important issues that are
raised by the current rule language. WSPA will also be presenting oral testimony at the hearing
and may provide additional written materia! at that time.

Summary

Flares are essential refinery safety devices whose operations must not be impaired or

compromised. In order for flares to operate safely, they must be available for use and employed
when necessary, without restrictions or reservations, particularly when hesitation might create ]
safety issues.

1415 L Street, Sulte 600, Sacramento, California 95814 1
(916) 498-7754 - Fax: (916) 444-5745 - Cell: (916) 599-2716
jsparano@wspa.org * www.wspa.org L’
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Any constraints on using refinery flares for immediate, necessary pressure relief can result in ‘
overpressure of equipment and other potentially dangerous operational situations. Events

resulting from these situations can cause significant harm to personnel, equipment and the
community,

WSPA is concerned that the very low emission limits posed by the rule and the very detailed
regulations and consequent penalties will present refinery operators with a difficult paradox —
whether to risk contributing to non-compliance with a District Rule by going without hesitation
to the flare, as operator training and plant management procedures typically call for, or to risk
personnel safety, plant equipment Jailure and community impacts by delaying action to avoid
violating an element of the new rule.

OSHA regulations require operators of refineries to define specific emergency procedures that
may require the refinery operator to purposely-direct gases to the flare to relieve excess pressure
in refinery operating equipment.

g B

Although WSPA believes the District Staff is sincere in its stated intent not to create unintended
safety issues through adoption and implementation of PAR 1118, we are deeply concerned that
the amended rule as currently proposed can affect safe operations. PAR1118 needs to be
reviewed to ensure that it is consistent with applicable OSHA standards governing refinery
operations - we need time to work these details out with staff.

Background

Rule 1118 (originally titled "Emissions from Refinery Flares") was adopted in 1998 and required
refineries to install sampling systems and flow-monitoring instruments — a relatively new

technology, not previously available — on their respective flares. Since installation, these |
monitoring instruments have provided refineries with a "tool" to measure and manage their %
respective flare operations.

The resulting management controls' enabled the industry to reduce reported emissions of sulfur
dioxide (S02)2 each successive year since the start of the monitoring program in CY 2000. As
District staff will show, the industry emitted an estimated 7.2 tons/day in 2000. Yet by 2004, the
latest full year that data are available, those emissions had dropped by over 87% to 0.96
tons/day.

These dramatic emission reductions were achieved by facilities on the basis that there was both an
environmental and economic benefit to reducing emissions — and occurred without regulation.
There is reason to believe that proven economic interests and clean air benefits will continue to be
strong drivers for refineries to keep flare emissions at these low levels. However, actual flare

! In some cases additional equipment was also installed.
? Sulfur dioxide is referred to herein because it is the pollutant on which PAR 1118 is focused.
1415 L. Street, Suite 600, Sacramento, California 95814 ! s 2
(916) 498-7764 « Fax: (916) 444-5745 + Cell: (916) §99-2716
Jjsparano@wspa.org - www.wspa.org
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- emissions may vary from year to year as a function of various factors (e.g., , maintenance and
turnaround schedules, emergencies etc.3).

, J
After the Bo_ard directed staff (in September 2004) to develop a flare control rule, WSPA i
discussed with many Board Members and Assistants our intent to work in a more cooperative ‘
and collegial approach to rulemaking. And, we have done just that, ' |
i

!

The intent was to achieve consensus on a rule that would essentially have two primary goals:
allow t.he District to obtain SIP-credit for the emissions reductions already achieved by the ‘
refineries; and, take reasonable steps designed to continue those reductions. |

Improved Communication During Regulatory Process

Because of dedicated efforts by WSPA, the Executive Officer and District Staff, a more
cooperative process has resulted in.improved communication. WSPA and the District may at
times not agree with each other’s viewpoints — but, as a result of the improved dialogue, we both

understand better why these differences exist and can focus our collective energies on possible !
solutions, ‘

Accordingly, many issues have been resolved — and thus will not be discussed in this letter.
However, WSPA does have several remaining issues. In fact, some of the unresolved issues
were identified at the outset of the rulemaking, as issues that needed to be addressed, and despite
best efforts from all parties, remain unresolved. We have shared them with the Executive
Officer and the Staff, who have been receptive to our concerns although we clearly still do not
agree on how to resolve every one of them.

Issue: Rule definitions, requirements, procedures

WSPA has concerns with the proposed rule, but those concerns stem primarily from the nature of
flare operations — flares are both safety and emission control devices, and the need to use them
often cannot be predicted by the refineries. Some of our most serious concerns with the rule, and
our recommendations to address those concerns, follow:

* Missing Data Provision/Data Substitution Procedures - These procedures are required if a

refinery cannot obtain data during a flare event. Although vent gas flow monitors are quite
reliable, like all equipment, they do have periodic outages and maintenance requirements_.
While these procedures raise a number of issues, at a minimum, a provision linking missing
data provisions to emissions from previous similar events is needed.

Further, we understand that the rule will require the installation of continuou:s ana.lyz‘ers4 for
vent gas sulfur content and higher heating value, and there may be some additional time

®The frequency and scheduling of turnarounds is determined by each refinery depending upon its n.eeds; hf)w.ever,
industry-wide flare emissions decreased throughout the entire five-year period — no patterns of cyclical emissions
have been seen. R
* Because, neither sulfur nor higher heating value analyzers have ever been utilized for rgﬁnery flare gas service,
WSPA has proposed pilot projects to assess the viability of these analyzers. Candidate sites for these pilot projects

1415 L Street, Suite 600, Sacramento, California 95814

(916) 498-7754 « Fax: (916) 444-5745 - Cell: (916) 599-2716

Isparano@wspa.org * www.wspa.org

Proposed Amended Rule 1118 IX-44 October 2005



CHAPTER IX—- COMMENTS AND RESPONSES FINAL STAFF REPORT

when data cannot be obtained. Although the District has included a provision for a refinery

to estimate emissions by other means (e.g., process data, engineering knowledge, etc.), these ‘
provisions need clarification. |

Recommendation: We have suggested that the rule should cite use of engineering
judgment to include reference to previous events from the same or similar pieces of ‘
gquipment. Allowing use of past data will provide a better and more precise estimate of |
actual emissions than using maximum theoretical values, Implementation of this
recommendation will greatly reduce the chances for overestimation of emissions and
imposition of mitigation fees, while stil] improving the District’s ability to address
community concerns,

¢ Essential Operational Needs (EONS) - Although we believe the staff recognizes both that
refinery operations are complex, and that flares serve as emission control devices (per federal

i .and local rules), the proposed definition of EONs does not and cannot cover the entjre range
: of legitimate and "essential” needs. This could impact proven refinery safety and opérating
practices. Given the complexity of refineries, and the variability in refinery operations, the
EON definition should, at a minimum, be revised to recognize that there are a number of

situations that cannot be anticipated or adequately described within the strict definition of the
term.

FEPERRVN

* Process Upsets - PAR 1118 recognizes that emergencies can occur, and that they may result in
the need to flare vent gas. However, PAR 1118 ties "emergencies" to an equipment failure (as
well as to natural disasters, utility power outages, or acts of war, etc.). WSPA believes that
process upsets (conditions which are recognized in Federal definitions — e.g., "the failure of a
process to operate in a normal manner") must also be included in the definition of "emergency".

Staff has partially addressed WSPA's concern by including very limited language under
EONs. We have responded by sharing additional insights about refinery operations and
process upsets with them, and we are looking forward to better resolution of the issue.

¢ Clean Up Additional Rule Provisions -There is need for a continuing e_ffort to clean up
additional rule provisions, including definitions, practical operations limits, etc. WSPA
members do not have a clear understanding of some rule language.

For example, the rule appears to require in Flare Management Plans 11 18(e)(1)(C)§ii))
"excess gas storage" - implying that there is a need for a refinery to have that capability. )
However, storing fuel gas has operations and permitting implications and for some refineries,
is a provision that is not operationally practical.

Recommendation for all three concerns above: Given that new regulatory language
cannot be crafted in such a short time to address these complex issues, implement a

break-in/look-back period where definitions, conditions. and details are defined so that a
mutual understanding exists. This period could be anywhere from 1 to 2 years, and

have been identified. WSPA expects that a requirement to install these analyzers will be dependent upon a
successful outcome of the respective pilot projects.
1415 L Street, Suite 600, Sacramento, California 95814 -4
(916) 498-7754 - Fax: (916) 444-5745 - Cell: (916) 599-2716
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would allow all interested parties to understand the scope, implications and impacts of the |
rule. This implementation/look back period would also allow a comparison of the rule’s
actual impact with its original intent.

Conclusion i ‘

WSPA has been working cooperatively with the District on this rule and recognizes the District’s
intent to claim SIP-credit for the significant reductions that the refineries have already achieved.

However, the requirements of the proposed rule are complex, and some are untested in refinery
applications.

Some additional implementation/shakedown period is needed to develop a better understanding
of rule requirements, and reach mutual agreement on certain definitions and requirements. In
addition, the 2012 emissions limit of 0.5 tons of 80, per million barrels of crude capacity is very
aggressive, and may have unintended consequences on refinery safety and product supply and
distribution. It should not be reduced further.

Inclusion of the recommendations noted in this letter would greatly improve ultimate rule
effectiveness and help the District achieve its targeted emission reductions.

We are prepared to continue working with the District’s Executive Officer and Staff to achieve
targeted reductions in flare emissions without compromising the safety of our refinery operations
and personnel, and the communities around our facilities.

Sincerely,

T

Cc: Barry Wallerstein, Executive Officer, SCAQMD

1415 L Street, Suite 600, Sacramento, Californla 95814 5
(916) 498-7754 - Fax: (916) 444-5745 » Cell: (916) 599-2716
Jsparano@wspa.org * www.wspa.org
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CALIFORNIA AIR RESOURCES BOARD RESOLUTION 86-60



State of California EOEEDVE

AIR RESOURCES BOARD
8 1996
- - Resolution 86-60 J ‘
June 19, 1986 STATIONARY SOURCE COMPLIANCE
’

REFINERY, ENERGY & OCS TEAM

Agenda Item No.: 86-7-2

WHEREAS, Health and Safety Code Section 4270) requires the Air Resources Board
(the “Board") to determine the availability, technological feasibility, and
economic reasonableness of monitoring devices .to measure and record
continuously emissions from larger stationary sources, and Section 42702

0 to specify the types of stationary sources, the processes,
and the contaminants for which a monitoring device is available,

technologically feasible, and economically reasonable;

WHEREAS, pursuant to the Board's direction following consideration of a 1984
petition from Citizens for a Better Environment (“CBE"), the staff has
evaluated the availability, technological feasibility and economic
reasonableness of continuous emission monitors for 01l refinery flares;

WHEREAS, based on its evaluation the Stéf% hqéffecommended that the Board
determine that devices which monitor the on/off status of refinery flares are
technologically feasible, avaflable, and economically reasonable;

WHEREAS, the Board staff has further recommended that the Board:

Encourage local air pollution control districts in which refinery flares

are located to adopt rules requiring refiners to install refinery flare
on/off monitors;

Direct the staff to work, as necessary, with industry and the districts

to develop rules requiring the use of these devices with workable but
standardized definitions of “on“ and “off";

Encourage the districts to require, pursuant to Health and Safety Code
Section 42303, refiners to provide grab sample composition analyses of
flare feed stream gases;

Direct the staff, after sufficient on/off data and coordinated
composition data have been collected, to evaluate such data and develop
recommendations regarding the development of a Suggested Control Measure
for the control of refinery flare emissions if the staff's evaluation
indicates that such control is reasonable;

WHEREAS, pursuant to Health and Safety Code Sections 39002 and 40000, the
districts have the primary responsibility in California for control of air
pollution from nonvehicular sources;

WHEREAS, Health and Safety Code Section 41511 authorizes a district, for the
purpose of carrying out its duties, to adopt rules requiring the owner or
operator of any emission source to take such action, including installation of
continuous emission monitors, as the district finds to be reasonable for
determining the amount of emissions from the source;
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WHEREAS, Health and Safety Code Section 43203 au

thorizes a district ajr
pollution control officer 2t any time to require from a permit holder
information which will disclose the nature, extent, quantity, or degree of afir

contaminants which are discharged by the source for which the permit was
granted;

WHEREAS, the California Environmental Quality Act and Board regulations
recuire that no project having significant adverse environmental impacts be

adopted as originally proposed if feasible alternatives or mitigation measures
are available; )

WHEREAS, the Board finds that:

Pressure senso'rs, optical radiation sensors, and hot wire thermistors
"have been used at refineries in California to monitor the on/off status
‘of refinery flares to the satisfaction of refinery personnel;

Refinery flare on/off status monitors are presently available in
Ca

lifornia from commercial vendors and would cost approximately $800 to
$2000 for each installation; - o : )

Emissions of oxides of nitrogen and oxides of sulfur from refinery flares
are currently not being routinely ronitored in California, and the
‘magnitude of flare emissions has not been determined accurately because
of the technical problems associated with flare emission monitoring;

Records of the frequency. and durafion of flare operations made by flare
on/off monitoring devices, coupled with composition data from_analysis of
grab samples of refinery flare gas streams, can be combined with existing

information about refinery processes and flares to yield improved
emissions estimates; - ) : :

Standardized definitions of “on" and Yof £ for refinery flare on/off

status monitors would enhance: the- usefulness of the data from such
monitors; o e

The actions recomended‘ by the staff will have no adverse environmental
impact; : R :

WHEREAS, the Board: has conducted a public meeting to consider the staff
recommendations and has received and considered written and oral presentations
from any members of the public wishing to comment.

NOW, THEREFORE, BE IT RESOLVED that the Board determines that monitoring
devices are technologically feasible, available, and economically reasonable
to identify and record continuously the on/off status of refinery flares for
the purpose of determining refinery flare emissions.

BE IT FURTHER RESOLVED that the Board encourages local air poliution control
districts in which refinery flares are located to adopt rules requiring
refiners to install refinery flare on/off mqn‘itors.
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BE IT FURTHER RESOLVED that the Board directs the staff to work, as neceSsary,
with industry and the districts to develop rules requiring the use of these
devices with workable but standardized definitions of "on* ang Yoff ¥

BE IT FURTHER RESOLYVED that the Board eéncourages districts to require, -

pursuant to Health and Safety Code Section 42303, refiners to provide grab
sample composition analyses of flare feed stream gases,

and directs the
ntation and resuits of

BE IT-FURTHER RESOLVED that “the Board ‘directs the staff, after sufficient
on/off data and coordinated composition data have been collected, to evaluate
such data and develop recommendations regarding the development of a Suggested
Control Measure for the control of refinery flare emissions 1f the staff's
evaluation indicates that such control 1s reasonable,

_ 7571 hereby certify that the above

<o T 7T Ti-ds a true and correct copy of

0T T 7T Uit Resolution 86-60, as adopted by
the Air Resources Board.




