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EXECUTIVE SUMMARY

The AQMD Governing Board adopted the Regional Claanincentives Market (RECLAIM)
program in 1993. The purpose of RECLAIM is to reellNOx and SOx emissions through a
market-based program. It is designed to providditias with flexibility to seek the most cost-
effective solution to reduce their emissions. Tregram replaced a series of existing
command-and-control rules and control measuresfsggem the 1991 Air Quality Management
Plan (AQMP).

AQMD staff is proposing amendments to Regulation XXRECLAIM to achieve additional
NOXx reductions pursuant to the 2003 AQMP ControlaMee #2003CMB-10. The proposed
amendments also address requirements for Best aflail Retrofit Control Technology
(BARCT) in accordance with California Health andfeda (H&S) Code 840440, which is
applicable to market-based incentive programs ammipiance with H&S Code § 39616.
Reductions in NOx will help the Basin attain ozarel PM2.5 standards. Other proposed rule
amendments include language clarifications and gémito the protocols.

This Draft Staff Report includes technical inforinatrelated to BARCT and cost-effectiveness,
describes some of the key policy issues, descriliiésrent viewpoints, and contains staff
recommendations.

The staff proposal results in NOx reductions of tdirs per day. In addition to staff’'s proposal,
industry and the environmental community providewppsals. Figure ES-1 shows the
reductions resulting from the staff proposal, otlpeoposals, current allocations, and the
projected actual emissions based on the most récemipliance year 2003) reported emissions.
The staff proposal calls for the reduction of Hrg per day in two phases. Four tons per day
would be reduced in 2007 and the remainder woulekaced in equal increments from 2008 to
2010. Under the staff proposal, the power produgesuld be allowed to buy RTCs for any
compliance year and sell RTCs beginning in compkayear 2007 upon adoption of the
proposed amendments. Power producers would onbbleeto sell RTC for compliance years
2005 and 2006 to new power generating facilitiesight on-line on and after January 1, 2004 or
later. Beginning January 1, 2007, all remainiragling restrictions would be lifted and power
producers may buy, sell, or transfer NOx RTCs fompliance year 2007 and any future
compliance year to or from any party. It shouldno¢ed that, currently, power producers can
sell RTCs purchased above their initial allocatiohsdustry proposes NOXx reductions of 4 tons
total, with 2 tons being reduced in 2007 and 2 #0r2008. No reductions would be sought for
the 2009 compliance year and further reductionsldvba subject to evaluation in future AQMP
revisions and separate rulemaking. In additiomustry proposes lifting of RTC trading
restrictions for any power producer that choosespiofor an early reduction on RTC holdings
(e.g., starting with the 2005 compliance year iadt®f 2007 as proposed by staff). The
environmental community proposal would result inxN@ductions of 10.2 tons total based on a
straight-line rate of decline from 2006 to 201Glusive. While the environmental community
proposal would leave power plants out of the progedtogether, if they are allowed back into
the full trading market, the proposal would nobwallfull market access to power plants until
such time as they are subject to the same redsciisthe rest of the market.

AQMD ES-1 December 2004
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Currently, based on the 2003 emission reports stdxinby RECLAIM facilities, actual NOx
emissions were 6.6 tons per day less than total RD& held in the market. Power plants have
substantially reduced their emissions as a re$iiute 2009 and currently hold approximately 4
tons per day of RTCs above their actual emissidm&ddition, there are technologically feasible
and cost-effective reductions from many types afigaent in RECLAIM. The California Air
Resources Board (CARB) endorses AQMD'’s technicaluations.

Key issues discussed in this report include:

* BARCT determinations;

» Cost-effectiveness;

» Method of determining reductions;

* Amount of NOx RTC reductions;

» Timing of reductions;

» Method of applying reductions (program wide vs.usidy specific); and
» Exemption from reductions or providing access &uis.

AQMD ES-2 December 2004
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Figure ES-1
NOx RTC Reductions
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Summary of Proposed Amendments

The proposed amendments to the RECLAIM rules asain the following key elements:

Amend Rule 2001 to propose an exemption specifiagocultural sources, in
order to maintain consistency with the originakmitof the RECLAIM program.
Until recently, these sources were exempt unddee ¢&av. However, state law
has been changed to require permitting and regulabf these sources.
Agricultural sources would be regulated under tradal source-specific rules,
rather than by the RECLAIM program.

Amend Rule 2002 to achieve reductions in NOx emissiby the year 2010 in
accordance with the BARCT requirements under siate

To address concerns about potential market impastsblish an RTC price
threshold by which reductions for compliance ye2068 through 2010 would
become non-tradable;

Amend Rule 2002 to establish the allocation methaglofor facilities joining
RECLAIM after the rule amendments;

Amend Rule 2002 to provide a limited exemption flmilities already achieving
BARCT when compliance costs under RECLAIM exceesl tbsts that would
otherwise have occurred to meet the BARCT limitdarncommand and control
rules;

Amend Rule 2002 to specify the process wherebygfore reductions from
exempt facilities will be redistributed among tleenaining RTC holders;

Amend Rule 2002 and 2012 by adding a new emissiotoff for micro-turbines
and by clarifying that the ending emission factordable 1 are specifically for
Tier 1, compliance year 2000, and add further domnseeductions beyond 2003
allocations;

Amend Rule 2002 by allowing emissions from the tyalg internal combustion
engines (ICEs) to be determined using an emissiotoff that is equivalent to the
permitted BACT limits the ICEs achieve. Also, tdescriptions for boilers,
heaters, and steam generators are modified to nila¢cbescription of the ICEs
relative to equipment installed or modified aftee tmaximum throughput year
and that were meeting the BACT limits in effecttla¢ time of installation or
modification. No changes to the Tier | emissiortdas for the boilers are
proposed.

Amend Rule 2007 to modify trading restrictions tmmpliance years 2005 and
2006, and designate January 1, 2007 (i.e., congdigear 2007) as the date by
which trading restrictions on power plants subjecRule 2009 would be lifted,
thereby allowing these facilities back into thd RECLAIM market;

Amend Rule 2009 by removing the requirement for @oproducers to apply and
keep detailed records of environmental dispatclegutores;

Amend Rule 2010 by clarifying the procedures fadu@ng annual emissions
allocations when facilities violate the requirenseot Rule 2004 (d);

Amend Rules 2011 and 2012, and their respectiviopots, to allow a delay in
the due date for Relative Accuracy Test Audits (RATor equipment that is
operated intermittently, and by adding alternativethods of compliance testing

AQMD
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for natural gas combustion sources with high oxygentents in the exhaust
stream;

. Amend Rules 2011 and 2012, including the protoctdsallow reporting of
emissions through the SCAQMD'’s internet website;

. Amend Rules 2011 and 2012, including the protocmlsspecify that emission
reports from sources that are not listed on thelifaPermit, such as contractor
equipment, various location equipment, and equigmeovered under
applications are due every quarter which is theesas reporting for process

units;

. Amend Rules 2011 and 2012, and their respectivadopots, to correct
typographical errors, and clarify the rule langyage

. Amend Rule 2012 to reflect current requirementsldoge sources and process

units equipped with stack flow monitors to measexbaust flow rate and clarify
the operating parameters are required for largecesuand process units and
corresponding emission rates that are require@ tméasured and reported;

. Amend Rule 2012, missing data procedures, to esktablissing data provisions
on an hourly basis versus the current daily reguéna; and
. Amend Rule 2012 protocols to allow alternative testlemonstrate compliance

with RECLAIM NOx concentration limits.
Document Organization
This staff report is organized as follows:

» Section | provides background on the regulatortohysof RECLAIM;

» Section Il summarizes the proposed rule amendnagatslternative proposals;

» Section Ill contains staff's technical analysis BARCT and cost-effectiveness, and
provides a summary of viewpoints and recommendstignenvironmental and industry
representatives, as well as staff's recommendations

» Section IV discusses the impacts relative to thepgsal, including a summary of
findings by two economists regarding potential ictpaon RECLAIM as a result of the
proposed amendments; and

 The Appendices provide supporting documentation @data for the staff proposal, as
well as response to comments.

AQMD ES-5 December 2004
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l. INTRODUCTION

On October 15, 1993, the SCAQMD Governing Boardptetb Regulation XX, referred to
herein as the RECLAIM program, which is a markeddshprogram to reduce NOx and SOx
emissions and subsequently help meet air qualaiydstrds while providing facilities with the
flexibility to seek the most cost-effective solutidor achieving the required reductions.
RECLAIM was established as an alternative to thditional command-and-control regulatory
approach of setting specific emission limits onividial equipment and process that contribute
to air pollution. Under RECLAIM, each facility has NOx and/or SOx annual emissions cap
(allocation) which decreases over time. Consedyefacility operators can decide what
equipment, processes and materials they will usedoce emissions to a level at or below their
annual emission limits. In lieu of reducing enoss, facility owners or operators may elect to
use the trading market to purchase RTCs from d#uwalities that have reduced emissions below
their annual target. The RECLAIM program was destyto achieve the same level of emission
reductions by the year 2003 as would have otherniieen achieved in aggregate by
implementing existing command-and-control rules 2881 AQMP measures.

To assure a more liquid market, as well as pra2&sTLAIM participants from price fluctuations
that may be caused if all the RTCs expire at timeestime, two trading cycles were established.
Further, to balance emissions among the particigdtcilities in the RECLAIM program, the
affected facilities were randomly divided into ttveo cycles. The Cycle 1 compliance year is
from January 1 to December 31 and the Cycle 2 camge year is from July 1 to June 30.

RECLAIM applies to facilities emitting four tons onore per year of NOx and/or SOx in the
year 1990 or any subsequent year, excluding ceessential public services, such as landfills,
public transit, and fire fighting facilities, tha¢main under command-and-control. As of the
2002 compliance year, the most recent year fullfitad, there are approximately 330 facilities
in the RECLAIM NOXx program.

Background

Since the implementation of RECLAIM in 1994, thées been a 50 percent decrease in reported
emissions, some technology advancement, bettertonmgy and reporting, and high level of
compliance rate in achieving the facility emissicap. However, the program was initially over
allocated, which led to an under-utilization of éafale, cost-effective technologies. Even in the
last compliance year, there were 6.6 tons per dayoesed RTCsresulting in low credit prices
and leaving little incentive for further controls.

The 2003 AQMP examined the RECLAIM program and fbuthat additional reduction
opportunities exist in the program due to advanceroécontrol technology. Thus, the control
measure, #2003CMB-10, was developed for NOx RECLAtUrces. AQMD staff is proposing
amendments to Regulation XX — RECLAIM to achieveliadnal NOx reductions pursuant to
the 2003 AQMP control measure #2003CMB-10. Theppsed amendments address
requirements for Best Available Retrofit Controlchaology (BARCT) in accordance with
California Health and Safety (H&S) Code 840440,ahhs applicable to market-based incentive
programs, and comply with the requirements of H&RI€ § 39616. Reductions in NOx are
necessary to enable the Basin to attain ozone &h2l5Pstandards. Other proposed rule
amendments include language clarifications and gésto the protocols.

AQMD -1- December 2004
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State Law Requirements

There are several requirements of state law witichvthe AQMD must comply with that effect

the AQMD staff proposal to obtain additional enossreductions from the RECLAIM program,

including achieving BARCT, maintaining equivalentwy command-and-control, implementing
all feasible measures, and achieving reductionthextearliest date practical. Following is a
summary of the pertinent sections of the Califoéalth and Safety Code.

839616 — Market Based Incentive Programs

“The program will...result in an equivalent or greateeduction in emissions at equivalent or
less cost compared with current command-and-contegulations...provide a level of

enforcement comparable to command-and-control...@sdlt in a greater loss of jobs or more
significant shifts from higher to lower skilled gbon an overall district-wide basis, than that
which would exist under command-and-control...notaimy manner delay, postpone, or
otherwise hinder district compliance with Chaptd)..1not result in disproportionate impacts,
measured on an aggregate basis, on those statisw@ugces included in the program compared
to other permitted stationary sources in the didtsi plan for attainment...”

840918 — Plan of District
“Each district ...shall...include the following meassiia its attainment plan: the use of all
reasonably available control technology...”

8 40920.5 - Districts with Extreme Air Pollution
“Each District with extreme air pollution shall...ihale...any other feasible controls.”

840440- Adoption of Rules and Regulations
“The south coast district board shall adopt rulesdaegulations that carry out the plan
and...shall...require the use of ...best available retcohtrol technology for existing sources”

§ 40406. - Best Available Retrofit Control Techrgpfo

“....“BARCT” means an emission limitation that is le@son the maximum degree of reduction
achievable, taking into account environmental, gge& economic impacts by each class or
category of source.”

8 40462 Deadlines for compliance

“The plan and subsequent revisions shall contaiadiiees for compliance with” the federal
and state AAQS... “by the earliest date achievablinbyapplication of all reasonably available
control measures and technologies...”

AQMD -2- December 2004
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840913 Contents of Plan
“Each district plan shall be designed to achievelanaintain the state standards by the earliest
practicable date...”

The following sections describe the three primaguirements that the AQMD must meet in
adopting this rule amendment: the AQMP, statefQalia H&S Code requirements 840440
regarding all feasible measures and BARCT, andf@ala H&S Code 839616, which is
applicable to market incentive programs.

Air Quality Management Plan (AQMP)

The 2003 AQMP was adopted by the Governing Boalugust 2003. The plan was designed
to demonstrate attainment with national ambienqaaility standards for ozone and PM10 and
make progress toward attaining the state air quatdndards. Subsequently, the AQMP was
approved by CARB and submitted to EPA as a revigiotihe State Implementation Plan (SIP).
The 2003 AQMP contains a control measure callingafdditional NOx emission reductions
from RECLAIM sources. The control measure ideatifan approximate three (3) tons per day
reduction of NOx from the program by the end of 2080 compliance year. Beginning with the
2003 AQMP, BARCT will be evaluated every three geaith future AQMP updates.

All Feasible Measures and BARCT
The California Clean Air Act (CCAA) requires diglis to achieve and maintain state standards
by the earliest practicable date and for extreme-attainment areas, to include all feasible
measures Health and Safety (H&S) Code (H&S 8840910314, and 40920.5). The term
“feasible” is defined in the 14 California CodeRégulations, § 15364, as a measure “capable of
being accomplished in a successful manner withireasonable period of time, taking into
account economic, environmental, legal, social, taetinological factors.” The required use of
BARCT for existing stationary sources is one of #ipecified feasible measures. H&S Code
8840440 (a)&(b)(1) and 40918 require AQMD to adoges requiring best available retrofit
control technology for existing sources. H&S CE&#0406 specifically defines BARCT as
“...best available retrofit technology means an emrsfimitation that is based on the maximum
degree of reduction achievable taking into accemvironmental, energy, and economic impacts
by each class or category of source.”

In RECLAIM, these emission limits were convertedoirmass emission limitations utilizing
activity levels. Staff has examined the emissiont$ of other air pollution control district rules
and other requirements for equipment categoriethen RECLAIM program in an effort to
determine the appropriate mass emission reductmnsflect BARCT, and, thus, all feasible
measures for the sources. New BARCT limits wotllent be reflected as a reduction in the
allowable mass emissions. Staff also examined watatfit technologies had been achieved in
practice. Staff also reviewed the technology amtssion limits applied to all categories of
equipment in the RECLAIM program. (For a list dEBLAIM equipment, the reader is referred
to the tables at the conclusion of Rule 2002).a4ssult, staff has identified new BARCT levels
for specific categories of equipment. The propd3ARKCT for each category takes into account
the range of types and size of equipment in eatbhgosy. A more detailed discussion on
BARCT as applicable to the proposed rule amendmsmiesented in Section I.
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H&S Code 39616

California H&S Code 839616 establishes the requars under which a district may adopt a
market-based incentive program. One of the remergs of 839616, which is applicable to
market-based incentive programs, is that RECLAIMstirasult in an equivalent or greater level
of emission reductions at an equivalent or lowest as would have been achieved under a
command-and-control regulatory structure. Thishegjancy demonstration was made when the
RECLAIM program was adopted in October 1993 andiragaven years after rule adoption
(October 2000).

H&S Code § 39616(c) - Market-Based Incentive Prograrequires the AQMD Governing
Board to make findings that the program, as contptmecommand and control regulations, to
which these sources would be subject: (1) achieges/alent or greater emission reductions at
equivalent or less cost; (2) has comparable enfogoé and monitoring; (3) will establish a
baseline methodology that provides appropriateicfed equitable treatment of sources that
reduced emissions prior to the start of the progi@nwill not result in greater job loss or shift
to lower skilled jobs; (5) promotes privatizatiohcompliance and electronic availability of data;
(6) does not delay compliance with the Californiea® Air Act Amendments regarding the
California ambient air quality standards; and (7lj not result in disproportionate impacts on
sources in the program, in the aggregate.

These findings were made for the original progradopdion, reaffirmed in October 2000 (as

required in 839616 upon the program’g‘ year), and discussed for all subsequent rule
amendments. The Health and Safety Code also esgthat these findings be ratified no later
than seven years after program adoption. Thifigation occurred in October 2000. Findings

will be made relative to the proposed amendments.

Rule 2007 and Power Producers Trading Restrictions

In May 2001, Regulation XX was amended to addresRAC price spike due to delayed
installation of control equipment at many faciktiand California’s energy crisis. During that
time, RTC prices increased to more than $60 pengowPower plants were required to install
BARCT, temporary mitigation programs were estatdéto offset excess emissions from power
plants, and trading restrictions were placed ongrgwoducing facilities. The goal of the May
2001 amendments was to implement realistic, effectiolutions to reduce and stabilize the
prices of NOx RTCs. Power producing facilities lcbéully rejoin the trading market in the
2004 compliance year, provided that the GoverningrB determined prior to July 2003 that
their re-entry would not result in any negativesetfon the remainder of the RECLAIM facilities
or on California’s energy security needs. Thesdifigs were made at the June 2003 public
hearing.

The Governing Board adopted proposed changes te Faf)7 at the December 5, 2003 public
hearing, which would have removed most of the trgdestrictions. However, CARB expressed
concerns regarding reentry of power plants intoftilemarket before the BARCT analysis and
allocation adjustments were implemented. Consdtyjeas part of the amendments, the
Governing Board approved a provision to allow pop@ducers to trade among themselves and
set a future effective date of September 1, 200dmwgower producers would have unrestricted
trading of RTCs. At that time, it was anticipatdet rule amendments to implement BARCT
and adjust allocations would be completed pridseptember 2004.
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Rule 2007 was amended at the September 3, 2004ri@GogeBoard meeting to extend current

trading restrictions. To address CARB concernsangigg reintroducing power plants to the

trading market before the program is adjusted fARBT, Rule 2007 was amended to continue
the existing use restrictions until other RECLAIMle& amendments occur that will decrease
allocations to reflect BARCT as required underestatv. Currently, Rule 2007 power plant

trading restrictions will continue until RECLAIM les are amended and the specific date to
remove trading restrictions specified. Power ponoiy facilities will continue to be able to:

* sell NOx RTCs to the AQMD; and
» sell RTCs above the facility’s original allocatitar each compliance year.

Staff Proposal for NOx Reductions

The staff proposal was developed using a methodigermine applicable BARCT and
subsequently, demonstrate equivalency to commaddantrol. BARCT was evaluated for all
equipment categories covered by RECLAIM. Basedhen2003 AQMP base year inventory
(i.e., 1997), application of new BARCT and growthojpctions, this method results in a
projection of future actual emissions reflecting tmost recent benchmark for command and
control equivalency determination based on the mBARCT determined. Control factors
representing new BARCT levels were then applieddgdve the remaining emissions, thereby
guantifying the reductions feasible from current@Rfioldings. Since the remaining emissions
reflect projected actual emissions after applicatsd BARCT, the proposal includes adding a
10% adjustment (increase) to remaining emissionactmunt for inaccessible RTCs due to
imperfect market conditions and RTCs held by faesi to ensure compliance with annual
audits.

Under the staff proposal, total RTC reductions wlobe 7.7 tons per day and implemented
across-the-board based on equal percent redu¢basis RTC holdings. The reductions would

be implemented in phases: 4 tons per day of remhgctin compliance year 2007 and the
remaining 3.7 tons per day of reductions wouldrbgléemented in equal increments beginning in
compliance year 2008 and continuing through compbayear 2010, on a straight-line rate of
reduction. Power producers would be allowed taclpase RTCs for any compliance year, and
sell compliance year 2007 or later RTCs as of adopif the amendments. However, with the
exception of being able to sell RTCs for complian@ars 2005 and 2006 to new power
generating facilities brought on-line on or aftandary 1, 2004, current restrictions on the sell of
RTCs would remain in effect until the 2007 compbtaryear. The reason for the restriction in
2005 and 2006 is to retire excess emissions fromep@lant RTC holdings rather than have
them enter the trading market, thereby delayingrotsifrom other facilities.

The proposal states that the RTC reductions duhagpohase two reductions (compliance years
2008, 2009, and 2010) will not occur if the averpgee exceeds $15,000 per ton. However, the
rule also contains provisions by which reductiori$ ve reinstated if the price drops back below
$15,000 per ton.

Staff also proposes criteria by which a facility v qualify for an exemption from RTC
holding reductions. During the rule developmercpss, there were comments raised that the
across-the-board reduction penalizes facilities Have already made changes to bring all of
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their equipment to BARCT levels or facilities tltat not have equipment that has been identified
for new BARCT. A further reduction could resultdantinual purchase of RTCs. An exemption
from further reductions was requested. The staffppsal includes a limited exemption,
provided certain criteria are met. The criterifeic these situations and the exemption applies if
costs are greater than what would have occurréteimbsence of RECLAIM. An application is
required to demonstrate that the criteria are migte exemption is only applicable to original
RTC allocations, not additional holdings (i.e.,uléag from purchases or otherwise transferred).
To qualify the exemption, the following criteria stlbe met:

» the facility existed prior to the start of RECLAIENd entered either at the start of the
program or later pursuant to Rule 2001 becausditfaemissions exceeded 4 tons per
year,;

» the facility does not have any equipment identifiedlable 3 of Rule 2002 (i.e., 2010
emission factors for equipment with new BARCT) ahd achieved emission rates for
each equipment at the facility are less than oaktputhe 2000 (Tier 1) Ending Emission
Factor listed in Table 1 of Rule 2002 for the cep@nding equipment type;

* RTCs have never been sold for 2007 or later compéigyears; and

» the facility demonstrates that the cumulative N©@rpliance costs incurred for meeting
the RECLAIM allocation exceeds the costs that atis would have occurred under a
command-and-control regulatory approach to meet mathtain the emission limits
specified in Table 1 of Rule 2002; or

» alternatively, in lieu of the aforementioned cridgthe proposed reductions would not
apply to any facility whose starting and year 2@0locations were calculated using the
same emission factors that are equal to or lowaar the 2000 (Tier 1) emission factors
listed in Table 1, emission rate achieved for esathrce at the facility is less than or
equal to the emission factors listed in Table 3ffercorresponding equipment type, and
the facility has not sold RTCs for 2007 or latemgbiance years.

It is unknown at this time exactly how many facg would qualify for the exemption since the
total compliance costs, especially the retrofittomincosts, at the facility level are not available
to the staff. However, based on Rule 2009.1 Canpk Plans, there are approximately 10
facilities that may potentially qualify for the emetion. These facilities have gone through the
Rule 2009.1 process to demonstrate that all equipraethe facility meetgurrent BARCT
requirements. In addition, under the alternatieneption criteria (Rule 2002, paragraph (i)(2)),
it is estimated that as many as 3 facilities, bagedallocation data, would qualify for the
exemption, resulting in about 0.02 tons per dayediictions foregone. Potential applicants for
the exemption have two time periods to file: 1)hwi 6 months of rule adoption or 2) between
January 1 and March 31, 2006. Any forgone redustiby facilities meeting the exemption
criteria would be distributed evenly among the rigitb@r of the RTC holders and implemented
two years from the compliance year the exemptiopli@p to. Public notification of the
distributed reductions would occur at least one pe@r to implementation.

Staff proposes that the first phase of emissiomatons (4.0 tpd) be submitted to the SIP for
compliance year 2007. The additional 3.7 tpd rédos for compliance years 2008 through
2010, however, would not be submitted to the SI implemented; this is due to the potential
for some or all of the 3.7 tpd to be used in thené\RTC prices rise beyond $15,000 per ton and
the program is subject to review pursuant to R@Wl#52 The compliance year 2008 and 2009
reductions will be submitted into the SIP immedatdollowing the completion of
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implementation (i.e., reductions achieved). Th&®€eductions will not be submitted until 12
months after full implementation.

Staff held numerous briefing sessions with CARBfstathe last several months regarding staff
approaches/methodologies, and technology and pasisyes. CARB is supportive of the
technical analysis.

CEQA and socioeconomic analyses for the projectehasen prepared. The Draft CEQA
document was available for a 45-day public comnpemiod ending December 7, 2004 and the
socioeconomic report was released on December(d, 20

Public Process

The working group process has been used extengiwelyghout this rule development process.
The RECLAIM Working Group was first established t#ite time of original program
development in the early 1990s and has been cedsuoilimerous times over the years regarding
amendments to the program. The RECLAIM Working iprancludes members representing
small and large businesses, the environmental contynas well as CARB and U.S. EPA. A
Working Group meeting was first held on March 1002 to receive input on the staff's initial
proposal, which included discussions of the methayioto reduce RTC holdings, preliminary
impact analysis, and proposed amended rule langudgilitional Working Group meetings
were held April 1 and 15, May 11, June 23, and Jidy August 12, September 10, and
November 18, 2004 to review staff's assessment ARBT and cost-effectiveness; method,
timing, and amount of RTC holding reductions; aogtovide feedback on the rule proposals.
Subcommittee meetings were also held to addressfispssues of the petroleum refining and
power producing industries.

A Public Consultation meeting was held on Novenid®r2003 to discuss the December 2003
amendments and to introduce the concepts for thygogal. A Public Workshop was held April
7, 2004 regarding staff’s initial proposal. A sefygent Public Consultation meeting was held on
August 12, 2004 to summarize the proposed amendnaent to provide a forum for additional
public input. A final Public Workshop was held Oloer 28, 2004 to summarize staff’'s updated
proposal and provide additional time for comment.

A White Paper was developed in preparation for amoker 1, 2004 Informational Hearing
before the Governing Board. It contained techninédrmation related to BARCT and cost-
effectiveness, described some of the key poliayassdescribes different viewpoints, and made
preliminary staff recommendations. At the Boardetimgy, staff summarized the pros and cons
of RECLAIM after more than a decade of implemewptatand outlined the legal requirements
for further reductions. In addition, staff desedba preliminary proposal and summarized
proposals from industry and the environmental comityu Staff also addressed concerns
regarding the other proposals, as well as the neainnical and policy issues. At the meeting,
stakeholders were afforded the opportunity to askltbe Board directly with their comments,
concerns, and suggestions. At the end of the nggdtie staff received input from the Board as
to the type of information they would like to hawvlen considering the proposed amendments.

In addition, significant technical data has beearsti with interested parties. Several technical
meetings were held with representatives from theofgim refining, oil and gas extraction, and
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power producing, as well as several meetings w#prasentatives from several trade
organizations. Data shared by the AQMD can be doum the AQMD website at,
http://www.agmd.gov/reclaim/reclaim_meetings.hprovides meeting materials.
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PROPOSED AMENDMENTS TO REGULATION XX - RECLAIM

AQMD staff is proposing amendments to the RECLAIMgram to achieve NOx reductions to
implement a control measure in the 2003 AQMP anthéet state law requirements for Best
Available Retrofit Control Technology (BARCT). @h rule changes include adding an
alternative method of compliance demonstrationefuipment with high oxygen content in the
exhaust, adjustments to the testing schedule fanpewent that is operated sporadically,
provisions for reporting CEMs data through the AQMBb site, and clarifying rule language.

Regulation XX

AQMD initially adopted Regulation XX - RECLAIM in Gober 1993. At that time, the
Regulation consisted of 12 rules, as follows:

Rule 2000 — General, contains the program objegivgpose, and definitions;

Rule 2001 — Applicability, sets criteria for incios in RECLAIM;

Rule 2002 — Allocations for NOx and SOx, establkshiee mechanism for deriving
facility allocations;

Rule 2004 — Requirements, contains requirementddoronstrating requirements;

Rule 2005 — New Source Review for RECLAIM; delirematrequirements for new,
modified, and relocated equipment, as well as mgudones;

Rule 2006 — Permits, establishes requirements$ning and amending facility permits;
Rule 2007 — Trading Requirements, sets the term<anditions for trading of RTCs;
Rule 2008 — Mobile Source Credits, contains requémets for use of emission reduction
credits generated by mobile sources;

Rule 2010 — Administrative Remedies and Sanctiestblishes the penalty structure for
violation of RECLAIM requirements, such as emissiamexcess of allocations;

Rule 2011 — Requirements for Monitoring, Reportiagpd Recordkeeping for SOX,
contains the operational requirements for SOx ergittequipment at RECLAIM
facilities;

Rule 2012 — Requirements for Monitoring, Reportiagd Recordkeeping for NOx,
contains the operational requirements for NOx emgttequipment at RECLAIM
facilities; and

Rule 2015 — Backstop Provisions, contains requirgs®r annual and three-year audits,
and steps to be taken in the event certain program@meters are exceeded, such as the
price of RTCs.

As part of the May 2001 rule amendments, threet@maail rules were added to Regulation XX
to 15. These rules are:

Rule 2009 — Compliance Plans for Power Producirgliftes, establishes requirements
for installation of control equipment at power pgkarwith an electrical generating
capacity greater than fifty (50) megawatts;

Rule 2009.1 — Compliance Plans and Forecast RegortdNon-Power Producing
Facilities, establishes requirements for non pgweducing facilities emitting 25 tons or
more of NOx to submit a plan outlining their conapice strategy; and
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* Rule 2020 — RECLAIM Reserve, created a reserve@% lmission reductions that can
be used for the RECLAIM Air Quality Investment Pragn (RECLAIM AQIP),
Mitigation Fee Program, or natural gas turbine popant peaking sources.

The RECLAIM rules have been amended several tinves the last ten years. Most notable
were the May 2001 amendments to address the elayyeneration crisis followed by the June
2004 amendments to Rule 2015 to address EPA’s omcelative to mitigation of breakdown
emissions that was raised during the SIP approsadgss for the May 2001 amendments. In
addition, Rule 2007 was amended in September 20@&tend the existing trading restrictions
until other RECLAIM rule amendments decrease atiooa to implement the 2003 AQMP and
to reflect BARCT in accordance with state law

Proposed Amendments
The proposed amendments to the RECLAIM rules corgaveral key elements, as follows:

« Amend Rule 2001 to propose an exemption specifiagiacultural sources, in order to
maintain consistency with the original intent o tRECLAIM program. Until recently,
these sources were exempt under state law. Howstae law has been changed to
require permitting and regulation of these source&gricultural sources would be
regulated under traditional source-specific rutather than by the RECLAIM program.

* Amend Rule 2002 to achieve reductions in NOx emissiby the year 2010 in
accordance with the BARCT requirements under dtateand establish an RTC price
threshold by which reductions for compliance ye2088 through 2010 would become
tradable;

* Amend Rule 2002 to establish the allocation metlaglo for facilities joining
RECLAIM after the rule amendments;

* Amend Rule 2002 to provide a limited exemptionfamnilities already achieving BARCT
when compliance costs under RECLAIM exceed thesctsit would otherwise have
occurred to meet the BARCT limits under command @ordrol rules;

« Amend Rule 2002 to specify the process wherebygfmme reductions from exempt
facilities will be redistributed among the remamiRTC holders;

 Amend Rule 2002 and 2012 by adding a new emissiotoff for micro-turbines and by
clarifying that the ending emission factors in Tl are specifically for Tier 1,
compliance year 2000, and add further emissionatezhs beyond 2003 allocations;

« Amend Rule 2002 by allowing emissions from the dyalg internal combustion
engines (ICEs) to be determined using an emissamtorf that is equivalent to the
permitted BACT limits the ICEs achieve. Also, thescriptions for boilers, heaters, and
steam generators are modified to match the desmript the ICEs relative to equipment
installed or modified after the maximum throughpeatar and that were meeting the
BACT limits in effect at the time of installatiom modification. No changes to the Tier |
emission factors for the boilers are proposed.

* Amend Rule 2007 to modify trading restrictions tmmpliance years 2005 and 2006,
and designate January 1, 2007 (i.e., compliance 2@a/) as the date by which trading
restrictions on power plants subject to Rule 20@@ila/ be lifted, thereby allowing these
facilities back into the full RECLAIM market;
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* Amend Rule 2009 by removing the requirement for @oproducers to apply and keep
detailed records of environmental dispatch prooesiur

* Amend Rule 2010 by clarifying the procedures falugng annual emissions allocations
when facilities violate the requirements of Rul®2@d);

* Amend Rules 2011 and 2012, and their respectiviogots, to allow a delay in the due
date for Relative Accuracy Test Audits (RATA) foquegpment that is operated
intermittently, and by adding alternative methodsc@mpliance testing for natural gas
combustion sources with high oxygen contents irettteaust stream;

* Amend Rules 2011 and 2012 to allow reporting ofssions through the SCAQMD’s
internet website;

* Amend Rules 2011 and 2012 to specify that emisgports from sources that are not
listed on the Facility Permit, such as contraciguipment, various location equipment,
and equipment covered under applications are dely euarter same as process units;

» Amend Rules 2011 and 2012, and their respectiveopots, to correct typographical
errors, clarify the rule language, and update togopols;

« Amend Rule 2012 to reflect current requirements lémge sources and process units
equipped with stack flow monitors to measure exhfow rate and clarify the operating
parameters are required for large sources and gsagats and corresponding emission
rates that are required to be measured and reported

« Amend Rule 2012, missing data procedures, to eskablissing data provisions on an
hourly basis versus the current daily requiremantt

» Amend Rule 2012 protocols to allow alternative testdemonstrate compliance with
RECLAIM NOx concentration limits.

The following is a more detailed summary of eaatppsed rule amendment.
Proposed Amended Rule 2001 - Applicability

On September 22, 2003, SB 700 was signed into ateand became effective on January 1,
2004. SB 700 was promulgated in order to allevigR&\’'s concerns regarding the ability of all

state permitting authorities to fully implementI&itv of the 1990 Amendments to the Federal
Clean Air Act by developing permitting programsttih@eet certain federal criteria, including a
requirement to permit all major stationary souroésir pollution. Previous to SB 700, HSC

842310(e) contained an exemption from permit reguents that was applicable to agricultural
sources engaged in the growing of crops, or raisfrfgwl or other animals at large agricultural

facilities as defined in HSC 839011.5. To remduy inconsistency with the Title V program,

SB 700 eliminated the exemption applicable to adptical sources.

Because these agricultural sources were previax@npt from permit requirements on a state-
wide basis, there was no need to include an exemptiRule 2001 to specifically exempt these
sources from RECLAIM requirements. However, witB 300 now in effect, some of these
facilities may be required to enter the NOx RECLApxbgram, unless this rule is amended. To
maintain consistency with the original intent o tiRECLAIM program, amendments are
proposed to PAR 2001 to include a specific exempfar agricultural sources. Agricultural
sources will be regulated under source-specifiesiul
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Proposed Amended Rule 2002 — Allocations for Oxidesf Nitrogen (NOy) and
Oxides of Sulfur (SG)

Adjustment to NOx RTC Holdings

The 2003 AQMP control measure (2003 CMB-10) estman additional reduction in NOXx
RECLAIM emissions of three tons per day by 201GisTpreliminary estimate was to be refined
during rule development. Subsequent technicalyarsabf available BARCT controls indicates
that a larger reduction is feasible and staff rem@mds 7.7 tons per day of emission reductions
from all NOx RTC holders, occurring in two phaseBhe first phase is scheduled to begin in
compliance year 2007 by reducing emissions by @8 per day. For subsequent years, 2008
through 2010, the remaining 3.7 tons per day véllevenly distributed in a straight-line rate of
reduction at approximately 1.2 tons per day per.yeehe RTC holdings for each compliance
year after 2010 will be the same as the holding20mh0. The proposal states that the RTC
reductions during the second phase of reductiomsgtiance years 2008, 2009, and 2010) will
not occur if the price exceeds $15,000 per tonr dxample, if the price of $15,000 per ton of
NOx RTC is exceeded in 2010, then the RTC holdifiegghat year would be adjusted to the
previous year RTC level, the holdings for the 2Q0f8npliance year. These incremental
reductions, if restored, could be tradable for bgeany RECLAIM facility. In the event the
average RTC price falls back below $15,000 perféom period of 6 months, proposed amended
Rule 2002 contains provisions to reinstate the R®ding reductions in future years. This price
trigger is designed to address potential uncegtamgrowth forecasts.

The $15,000 per ton trigger for program evaluatimuld be retained as a program backstop
measure in Rule 2015. Of the total 7.7 tons pgralgroposed NOx reductions, only the first

phase reductions attributed to compliance year ZD87 4.0 tons per day) would be submitted
to the SIP prospectively. The remaining NOx reiund attributed to compliance years 2008
through 2010 (i.e., 3.7 tons per day) would nosblemitted to the SIP when the rule is adopted
to allow for some or all of these reductions to us=d in the event RTC prices rise above
$15,000 per ton. The 2008 and 2009 reductionsbeilsubmitted into the SIP when reductions
are achieved; however, the 2010 reductions willsbkemitted after being achieved for a 12-

month period.

The proposal was developed based on a methodingilihe AQMP to determine applicable
BARCT and equivalency to command-and-control arehtthe amount reflects a 10 percent
adjustment (an increase) to the remaining emissaftes applying the AQMP method (The
reader is referred to Section lll regarding methandpunt and timing of RTC reductions). The
purpose of this adjustment is to allow a buffeR3iCs (excess or unused RTCs) to account for
an imperfect market and to recognize that facditield extra RTCs for a compliance margin.

New facilities initially totally permitted, on arafter October 15, 1993, but prior to adoption of
and entering the RECLAIM program after adoptiorthef amendments would not have a rate of
reduction until 2001. Reductions from 2001 to 2G@8lusive, would be implemented pursuant
to the rule. New facilities initially totally peritted on and after the adoption of the amendments,
would have no rate of reduction, provided that RBBtined have been adjusted according to
the rule, as applicable. The Facility Permit facts facilities will require the Facility Permit
holder to, at the commencement of each compliaeee, yhold RTCs equal to the amount of
RTCs provided as offsets pursuant to Rule 2005.
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The proposal also contains criteria by which alitgcmay apply for an exemption from RTC
holding reductions. During the rule developmertdcess, there were comments raised that the
across-the-board reduction penalizes facilities tieve already made changes to bring all of
their equipment to BARCT levels or facilities tlbt not have equipment that has been identified
for new BARCT. A further reduction could resultdgantinual purchase of RTCs. An exemption
from further reductions was requested. The staffppsal includes a limited exemption,
provided certain criteria are met. The criterifle these situations and assess costs that the
exemption applies if costs are greater than whatildvdvave occurred in the absence of
RECALIM. An application is required to demonstrétat the criteria are met. The exemption
is only applicable to original RTC allocations, nadditional holdings (i.e., resulting from
purchases or otherwise transferred). Two typelafity can qualify for the exemption. The
first type of facility has to meet all of the folling criteria:

» the facility existed prior to the start of RECLAIENd entered either at the start of the
program or later pursuant to Rule 2001 becausditfaemissions exceeded 4 tons per
year,;

» the facility does not have any equipment identifiedlable 3 of Rule 2002 (i.e., 2010
emission factors for equipment with new BARCT) ahd achieved emission rates for
each equipment at the facility are less than oaktputhe 2000 (Tier 1) Ending Emission
Factor listed in Table 1 of Rule 2002 for the cep@nding equipment type;

* RTCs have never been sold for 2007 or later compdigyears; and

» the facility demonstrates that the cumulative NOmpliance costs incurred for meeting
the RECLAIM allocation exceeds the costs that atie would have occurred under a
command-and-control regulatory approach to meet mathtain the emission limits
specified in Table 1 of Rule 2002.

The proposed rule language also includes criteri@dmparing costs of RECLAIM to costs that
otherwise would have occurred under a command-anttal regulatory approach. The
following costs need to be considered:

» the costs of controlling emissions under both paogy will have to be determined
separately using similar parameters. The cosREELAIM are those incurred to stay
under the RECLAIM allocations while the facility saibject to RECLAIM. However,
the costs that would have occurred under commadetantrol will need to be
estimated. The proposed rule sets the command@mdel emission limit to equal to
the 2000 (Tier I) Ending Emission Factors listedTiable 1 of Rule 2002. The rule
language further specifies that the costs for astio achieve the specified level will be
estimated using the parameters and procedureseferndining total direct and indirect
capital investment and total annual costs as spdcifi the most recent edition of the
Control Cost Manual published by the U.S. EPA Cffaf Air Quality and Planning
Standards;

» the realized and anticipated revenues and expeadifuiom buying and selling RTCs.
When registering RTCs trades, RTCs prices are regao the District. Revenues from
RTC sales through brokers will be included andlaitted to the facilities. The reported
prices can include commissions charged as percerd@dghe trade value but do not
include costs associated with legal proceedingssilbdity studies, or market activity
analysis not directly related to RTC transactiofi®&evenues from selling RTCs will be
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treated as cost savings under RECLAIM. Wheregsemditures from buying RTCs will
be treated as costs under RECLAIM,;

* none of the costs associated with compliance wghNew Source Review provisions of
Rule 2005, Rule 2012(c), or otherwise applicabéesbr federal requirements. These
costs would have incurred under either of the tegulatory approaches and would have
cancelled out in the comparison;

* none of the costs that did not directly reduce N@xssions, nor costs that result only in
improving process efficiency or product quality,r mmst of projects that were initiated
before the date the facility was subject to RECLARGuirements, nor costs of litigation.
These costs would have occurred under either oftwite regulatory approaches and
would have cancelled out in the comparison; and

* any cost savings that resulted in implementing M@x emissions strategy, such as fuel
savings, increased production or sale.

Alternatively, in lieu of the aforementioned criterthe proposed reductions would not apply to
any facility whose starting and year 2000 Allocaiavere calculated using the same emission
factors that are equal to or lower than the 2008r(T) emission factors listed in Table 1.
Secondly, emission rate achieved for each sourtteedacility is less than or equal to the
emission factors listed in Table 3 for the corregpog equipment type. Thirdly, the facility has
never transferred or sold RTCs for 2007 or latengliance years. These facilities have already
achieved Tier | emission levels at the time thditgentered RECLAIM and the facilities
continued to achieve early reductions when comperdide new BARCT emission levels.

To obtain an exemption, the facility must file gopkcation to demonstrate that it meets the
above the criteria. The facility would have to,aaminimum, include the following criteria
(although more information may be required):

» adetailed description of each project and itemiidohg of how it relates to meeting the
RECLAIM reduction requirements, including date($)start and completion of each
project listed,;

» detailed calculations of the amount of emissionuctidn/increase resulted from each
project, proof of emission levels achieved andtitme period during which the emission
levels are maintained. The emission levels ackievall be based on actual CEMS data
or source tests results;

» itemized revenue and expenditures for each RTCinadwctivity incurred since
participation in the RECLAIM program;

» itemized costs for each project and correspondiagipts for such expenditures; and

» cost savings resulted from each projects (e.g. &aelings, improved productivity,
increased sale, etc.) and proof of the values df savings.

The above data are required to determine if pattie@ittost should be included in the comparison
and, if so, whether a cost belongs to RECLAIM omatand-and-control. The data will also
demonstrate if every source at the facility is aehmg the current BARCT emission levels.
Failure to provide all necessary information tcowallproper evaluation of the exemption will
result in the denial of the exemption request.
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If approved, the exemption would only apply to thitial RTC allocations issued by AQMD,
which would be designated as non-tradable, begi néxt compliance year following the
exemption application, and not apply to reductioasulting from future periodic BARCT
review. If denied, a facility has the right to aapthe denial of the exemption to the Hearing
Board. Potential applicants for the exemption himwe time period to file: 1) within 6 months
of rule adoption or 2) between January 1 and M&th2006. Any forgone reductions by
facilities meeting the exemption criteria woulddistributed evenly among the remainder of the
RTC holders and implemented two years from the diamge year of the applicable exemption.
For example, if the exemption for a RECLAIM fagilitvas approved in 2006, then the
exemption would apply to the compliance year 2@&iuctions, which would then be distributed
among the remaining RTC holders in the 2009 compéayear. A public notification of the
distributed reductions would occur at least one pe@r to implementation.

Emission Factors

The current version of Rule 2002 does not have rarssgon factor specifically for micro-
turbines. As a default, micro-turbines currentgeuhe same emission factor for natural gas-
fired turbines which is 413 pounds of NOx per roiflistandard cubic feet (Ibs NOx/mmcf) of
fuel. A new emission factor specific to micro-tumds of 54.4 Ibs NOx/mmcf of fuel is proposed
to be added to Table 1 in Rule 2002. In additibable 1 will be clarified to reflect that the
ending emission factors are for compliance yeaf0200

A new entry is added to Table 1 of Rule 2002 faernal combustion engines (ICEs) that were
installed or modified after the maximum throughpear and that were meeting the BACT limits
in effect at the time of installation or modificat. The maximum throughput year is the year
selected for purpose of determining starting aliocaat the time the facility entered the
RECLAIM program. The proposal will allow emissiofiiom the qualifying ICEs to be
determined using an emission factor that is eqantalo the permitted BACT limits the ICEs
have to achieve. In addition, similar to these $Cthere are categories of emission factors in
Table 1 for boilers, heaters, and steam generdbtatswere “new or modified, and subject to
BACT, after the start year as determined pursuarRule 2002 (c)(1)”. To be consistent, the
descriptions for these boilers are modified to mate description of the ICEs. No changes to
the Tier | emission factors for the boilers are mad

Proposed Amended Rule 2007 — Trading Requirements

The current version of Rule 2007, last amendedepte®nber 3, 2004, restricts power producers
from reconciling emissions using NOx RTCs that weuechased on or after January 12, 2001
until other RECLAIM rule amendments occur that widicrease allocations to reflect BARCT as
required under state law, unless certain criteréanaet. To address BARCT under RECLAIM,
PAR 2007 proposes to completely lift the tradinstnietions effective on January 1, 2007, which
is the first compliance year when programmatic céidas are scheduled to occur across-the-
board for all facilities. The Septembefd amendments delayed the removal of trading
restrictions until adoption of the rule amendmemgplementing the 2003 AQMP control
measure and BARCT equivalency.

Power producers would be allowed to purchase RDCary compliance year as well as sell
compliance year 2007 or later RTCs as of adoptibthe amendments. However, with the
exception of being able to sell RTCs for complian@ars 2005 and 2006 to new power

AQMD -15- December 2004




Proposed Amended Regulation XX Draft Staff Report

generating facilities brought on-line on and aftenuary 1, 2004, current restrictions on the sell
of RTCs would remain in effect until the 2007 corapte year.

Proposed Amended Rule 2009 — Compliance Plans fooRer Producing Facilities

The current version of Rule 2009 requires each pgweducing facility with a generating
capacity of 50 MW or greater to prepare a compkaplan that ensures timely installation of
BARCT at all electric generation units. In additidor electric generating equipment located in
the South Coast Air Basin and exceeding 250 MW igimg capacity in aggregate, each
compliance plan is required to contain ‘environmaéndispatch procedures’ to establish a
hierarchy or criteria for operating the lowest N&xitting units to the maximum extent feasible
during the installation process. Even though the@renmental dispatch procedures are set to
expire at the completion of the 2005 compliancer,ye#l affected facilities are currently
operating in compliance with the BARCT emissionelsvsuch that these requirements are no
longer necessary. Thus, for clarity and consistemith the current compliance status and to
relieve the affected facilities of recordkeepingjueements that are no longer necessary,
amendments to Rule 2009 are proposed to changautiset date of the environmental dispatch
procedures effective upon the date of adoption.

Proposed Amended Rule 2010 — Administrative Remedieand Sanctions

This clarification is being added to subdivision {t reflect AQMD practices regarding how and
when deductions are made. The intent of this amendto the deduction provision is to clarify
how a deduction is made once the Executive Officakes a determination, through an audit or
other means, that a facility has violated Rule Z65{4). This deduction occurs in addition to
the company receiving a Notice of Violation andoassted penalties. For each quarter that a
facility has violated Rule 2004 (d)(1), the ExegatOfficer will determine the amount by which
the allocation was exceeded for that quarter aldsereconciled exceedances for one quarter do
not get carried into the next quarter. Then thedaxve Officer will add together the quarterly
exceedances to calculate the total annual exceedanbkis amount is then deducted from the
compliance year after which the EO makes the detation that a facility violated Rule 2004

(d)(D).

For example, if a facility exceeded its total ariralebcation in the first quarter by 10 pounds and
did not purchase sufficient RTCs to cover the edaaee by the end of the reconciliation period
for the first quarter, it will have a quarterly @exlance of 10 pounds. If the company continues
to operate without purchasing RTCs and emits 4tgsun the second quarter, then the facility
has a second quarter exceedance of 40 pounds.e #lepounds would be added to the first
guarter exceedance of 10 pounds, for a total exx®edof 50 pounds for the year thus far. If the
company still continues to operate without purangskRTCs, then the subsequent quarterly
emissions would also constitute exceedances anddvimuiadded to the total until the facility
purchased sufficient RTCs to cover the total exaned. However, if purchases are made in the
third quarter that covers the total exceedancedheryear, and assuming the facility has no
exceedance in the fourth quarter, then the totdlictleon for the compliance year would be 50
pounds.

Proposed Amended Rule 2011 - Proposed Amended RW811 — Requirements for
Monitoring, Reporting, and Recordkeeping for Oxidesof Sulfur (SOx) Emissions
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(Protocol) and Proposed Amended Rule 2012 — Requiments for Monitoring,
Reporting, and Recordkeeping for Oxides of Nitroger{NOx) Emissions (Protocol)

The substantive proposed changes to both ruleprataicols are as follows:

Rule 2011 (f)(2) and Rule 2012 (h)(2) would chatméhe current submittal due date
for monthly interim reports (currently, by the terday of month) to be consistent
with the due date for other types of monthly repdite., by the 15th day of the
month).
An emission factor is being added to Table 1 ofeR2002 and the protocol for Rule
2012 specifically for micro-turbines which constési a new source category.
The protocol for Rule 2012 would allow demonstmasioof compliance with
RECLAIM concentration limits to be based on totahss NOx emissions when
testing the exhaust from large sources and progeds provided that all of the
following conditions exist:
o the exhaust gases have an oxygen content greatef $hpercent;
o there is no other fuel or combustible material en¢sn the process;
o the affected sources combust a single fuel which been specifically
included; and,
o all exhaust points can be tested.
Both protocols for Ruke2011 and Rule 2012 would allow delaying the due dar
verifying the accuracy of CEMS devices for sourtteg operate intermittently. The
proposed amendments also include requirementdfémted facilities to comply with
the following:
o demonstrate that the normal operating schedul¢hiisource is intermittent
and cyclical in nature;
o obtain prior one-time approval for using the altgive procedures;
o demonstrate that the source is operated intermtenting the quarter when
postponement of the Relative Accuracy Test AudATR) is needed; and,
o the CEMS passes the alternative RATA performareredstrds.
Both protocols for Rule 2011 and Rule 2012 wouldvalthe transmission of CEMS
monitoring data through the SCAQMD'’s website.
Both protocols for Rules 2011 and 2012 would reguguarterly reporting of
emissions from sources that are not listed on #mlify Permit, such as contractor
equipment, various location equipment, and equigneerered under applications.
Currently, emissions from these sources are rediuoebe reported except that the
due dates for the reports are not explicitly spedif
Update Rule 2012 protocol Table 3-A and Table 4 Adflect current requirements
for large sources and process units equipped wattk glow monitors to measure and
report exhaust flow rate. In addition, to clarthat the measuring and reporting of
production rates, process rate, and shaft outpttrottle setting, as well as operating
time and production/processing/ feed rate are redquior process units permitted
with emission rates corresponding to the measuaedble.
Current rule requires stack flow monitors be usedcertain cases where other
monitoring options are not applicable. In thessesamonthly or quarterly exhaust
flow volumes are required to determine emissioomftarge source or process units,
respectively. With the advent of digital recordisgstems, some systems have the
capability of recording hourly flow data. The posed rule language clarifies the
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emission calculation based on these hourly dataaddition, it allows substitution of
data using existing missing data procedures whenahel data are not obtained.

It should be noted that the proposed Rule 2012ratere method for demonstrating compliance
with concentration limits is a new test method ciliges that cannot use the existing method due
to high oxygen content and low carbon dioxide conte the exhaust stream may apply to use
this method by filing a permit application and paythe appropriate fee.

The current versions of Rules 2011 and 2012, imetudheir protocols, contain some
typographical errors and administrative inconsisiEn  For simplicity, administrative

corrections are proposed to both rules and thelypniinarily focus on Chapters 2 and 4, plus
Attachment E of Rule 2011 and Chapters 2, 3, ampiué, Attachment F of Rule 2012.

Alternative Proposals

Alternative proposals regarding RTC holding redutsi have been submitted by representatives
of industry and the environmental community thatlsdcaffect amendments to Rule 2002 only.
Industry’s proposal would reduce NOx emissions byodAs total across-the-board for all
facilities, with 2 tons being reduced in 2007 anir2s in 2008. No reductions would be sought
for the 2009 compliance year and further reductisosld be subject to evaluations of BARCT,
based on the resolution of key policy issues (ecgst-effectiveness), or a market-based
approach that examines economic activity, includ®TgC prices in future AQMP revisions. In
addition, industry proposes lifting of RTC tradimgstrictions for any power producer that
chooses to opt for an early reduction on RTC hgjsli(e.g., starting with the 2005 compliance
year instead of 2007 as proposed by staff). lukhbe noted that not all industry representatives
agree with the across-the-board reduction elemefilere has been a request to allow an
industry-specific reduction or otherwise exempilfiaes already at BARCT with no additional
BARCT proposed.

The environmental community proposal would redué@xMNemissions by 10.2 tons total based
on a straight-line rate of decline from 2006 to @Oibclusive. The level of reduction is on the
same basis as the staff proposal, except thatg dot include the 10 percent adjustment. While
the environmental proposal would prefer to leaveigroplants out of the program altogether, if
they are allowed back into the full trading markisie proposal would not allow full market
access until such time they are subject to the sathections as the rest of the market.
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[I. BARCT ANALYSIS
A. Overview

As described in Section |, BARCT is defined in sti#w as “an emission limitation that is based
on the maximum degree of reduction available takimg account environmental, energy, and
economic impacts by each class or category of ssu@ 40406). Thus, there are a number of
factors to consider when evaluating BARCT for thEGRAIM program, such as technical
feasibility, cost-effectiveness, and how a BARCTh@entration limit is translated to mass
emission limits under RECLAIM. The following infeoration provides background, highlights
different viewpoints, and provides technical infation relative to each equipment category and
staff recommendations.

BARCT

When RECLAIM was adopted the applicable commandandrol rules and control measures
that represent BARCT were converted into mass eomslimits for facilities, expressed in
allocations (pounds of RTCs per year). The enéetprs in Tier | Ending Emission Factors in
Rule 2002 represented, for each category of equiprtiee level of emission control required by
the applicable rule and/or near-term control measudditional reductions in facility emission
allocations from 2000 to 2003 incorporated conimgasures from the 1991 AQMP. In some
cases, these were technology forcing.

RECLAIM allows flexibility in how a facility meetsprogrammatic reductions; therefore,
facilities generally are not required to add BAR@I any equipment. An exception to this
generality came during the California energy crisiat that time the power producers were
required to reduce NOx emissions by adding contrélsogrammatic reductions may be met by
a variety of options, including control beyond BARQ:hanges to other equipment, efficiency
improvements, or equipment replacements.

BARCT is established when technology is identiftedt can reduce emissions from existing
equipment. Among the criteria considered whenwatalg BARCT were:

» Does another air pollution control district or agghave BARCT that we have not
identified or have a more stringent BARCT levelitthe SCAQMD?

* Isthe proposed BARCT level achieved in practicecai®fits?

* Is technology available and feasible for retrofits?

» Do manufacturers offer guarantees for achievingp@sed emission levels?

» Is retrofit technology cost-effective?

* Based on the above criteria, could a command anttaldBARCT rule have been
proposed in the absence of the RECLAIM program?

To determine new BARCT for RECLAIM, several stepsr&vemployed. First, adopted AQMD
BARCT rules for non-RECLAIM facilities were comparéo current Rule 2002 Tier 1 factors
for the various types of RECLAIM equipment. ThefTl factors were developed based on the
subsumed rules and control measures at the timeLREBCbegan. Many of the rules have not
changed, but some, like Rule 1146 — Emissions ofd€Xx of Nitrogen from Industrial,
Institutional, and Commercial Boilers, Steam Getwesga and Process Heaters have been
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amended since the original RECLAIM program was &elbdo make emission limits more
stringent for non-RECLAIM sources. Second, othstridts’ rules were reviewed to determine
if any exist that AQMD does not have or are moragent than those of the AQMD. In most
cases, other districts’ rules are either less g or equivalent to those implemented by the
AQMD. Some district rules had more stringent Isniand these were considered when
evaluating new BARCT. AQMD staff also conductetiterature search for other regulations
nationwide. Based on this survey, California wagnd to have more stringent limits. Third,
technology for NOx control was considered. Forrepke, the control efficiency of low NOx
burner technology has improved since the beginoinBECLAIM. As part of the technology
review, manufacturers of controls were consultedemhnological feasibility and, if applicable,
to determine emission levels guaranteed for vartgpes of equipment. Recent permits were
also evaluated to determine achieved-in-practicesson limits for retrofit controls. Fourth, a
cost analysis was performed to determine if th@psed controls were cost-effective.

This analysis included the extent of emission rédaos beyond the Tier | emissions limits and
the incremental cost-effectiveness for various lewé controls, with two exceptions. For Rule
2009, the level of controls spanned pre-Rule 20@@s&ons to proposed BARCT and for
FCCUs, actual emissions from four facilities wemmpared to proposed BARCT. A final
consideration was the reasonableness to write amemmi-and-control BARCT rule in the
absence of the RECLAIM program. That is, the aality of sufficient data and information to
either amend an existing rule or develop a new meeting all the requirements of a standard
rule development process would be conducted inramémplement all feasible measures to
demonstrate expeditious progress toward attainmértte new BARCT levels represent an
average for the equipment. It is likely that fonrse categories the specific emission limits could
vary based on equipment size or rating.

Cost-Effectiveness
Introduction

Cost-effectiveness is defined as dollars per topotifitant reduced. Criteria pollutants and their
precursors subject to the cost-effectiveness assedsinclude volatile organic compounds
(VOC), oxides of nitrogen (NOx), oxides of sulfi8®x), particulate matter (PM), and oxides of
carbon (CO). The major parameters in cost-effea@ss include capital and installation costs,
operating and maintenance costs, interest ratdpragect life.

Cost-effectiveness calculations have been perforfoeadontrol measures in the Air Quality
Management Plan (AQMP) and proposed rules. Theeaftectiveness assessment is often used
in a relative sense, i.e., to compare the effesége of control measures, rules, and their
alternatives.

RECLAIM Cost-Effectiveness Calculations

Cost-effectiveness for BARCT was completed using délgquipment inventory in the AQMD

database, and the emission reductions that weeendieed by the difference between the Tier |
emission factor and the proposed new BARCT andp#ak activity level used in deriving the
year 2000 allocation. Rule 2009 and FCCU costetiffeness were calculated differently, as
previously noted. Peak year activity was the saavhat each facility used in determining

AQMD -20- December 2004



Proposed Amended Regulation XX Draft Staff Report

original allocations. Each facility chose a singé&ar from 1987 to 1992. The same throughput
data at source category levels (e.qg., boilers ghgatvas used for this analysis. Device level data
(i.e., by individual units) is unavailable undee tturrent RECLAIM reporting scheme.

It should be noted that emission reductions usedlife cost-effectiveness evaluation of the
various equipment categories with new BARCT arethetsame as those reductions calculated
under the AQMP method to derive programmatic RT@ihg reductions. This was done
because the AQMP method incorporates projectedsenigrowth that varies from year to year.
The allocation method, on the other hand, relieammventory that was used to establish initial
year 2000 allocations by equipment type. Therefohe emissions reduced in the cost-
effectiveness calculations are consistent withirifil RTCs allocated to the facilities.

Equation for determining emission reductions fastesffectiveness:
(Peak year activity x Tier | end factor) — (Peakryactivity x proposed new BARCT)

The AQMD routinely conducts cost-effective analysegarding proposed rules and regulations
that result in the reduction of criteria polluta(&x, SOx, VOC, PM, and CO). The analysis is
used as a measure of relative effectiveness obpopal. It is generally used to compare and
rank rules, control measures, or alternative medramissions control relating to the cost of
purchasing, installing, and operating control eqept in order to achieve the projected
emission reductions. Cost-effectiveness is a kement to the BARCT criteria for economic

feasibility. The AQMD has historically used thesbPounted Cash Flow (DCF) method for

evaluating cost-effectiveness. The following equaillustrates the DCF approach:

One-time Cost + (Recurring Cost x Present Valugdfac

DCF =
Emission Reductions over Project Life

The total capital investment, and operation anchteaance costs are based on the total number
of equipment with Tier | ending emission factorages than the proposed new BARCT.

Several issues were raised by stakeholders regathen cost-effectiveness analysis, including
equipment life, cost threshold, and which methcabthbe used. These are discussed below.

Equipment Life
Issue

Cost-effectiveness is determined by dividing thetoaf controls by the amount of emission

reductions expected over a given period of timgpidally this is based on an equipment life of
10 years since most industrial equipment lasts abdyears prior to replacement. While this is
appropriate for many types of equipment, certaipesy of equipment and controls under
consideration for new BARCT in the RECLAIM progrdrave a much longer life expectancy.

Using a longer life expectancy lowers the costaifeness. Industry representatives have
asked to standardize equipment life as 10 yearsafbrequipment. The issue is the

appropriateness of using a longer equipment lifewdalculating cost-effectiveness.
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Background

Historically, since 1989, a 10-year equipment ifenost typical for cost-effectiveness because
10 years is a representative length of life expesstdor many types of equipment. In a recently
adopted SCAQMD rule for controlling particulate teatfrom fluid catalytic cracking units (i.e.,
Rule 1105.1), a 25 year equipment life was usetktive the cost-effectiveness. Also, a 20-year
life was used for some of the control options iHeRLA78 when calculating cost-effectiveness.
A 10 year equipment life was used for non-refineojlers and process heaters, metal melting
and heat treating, and miscellaneous combustiorcesu A 25-year life was used on for fluid
catalytic cracking units and refinery boilers amdgess heaters.

Discussion

Due to advancements in emission control technospgiel0-year equipment life is no longer
appropriate under all circumstances. For exanfelR equipment manufacturers design the
reactor for a 25 year life, with a minimum mainteoa schedule of 5 years for catalyst
replacement. Refinery representatives have conedehat in evaluating costs for large boilers
and heaters that a 20-year life is considered.

Industry Comments

* Equipment life greater than 10 years (e.g., 25s)esirould not be used to derive the cost-
effectiveness of emission reductions because thipmegnt can only be financed for 10
years. If greater than 10 years is appropriaes tio further reductions from the
equipment should be sought for the same periodeMaeilities have installed the
controls to comply with the RECLAIM RTC reductions.

Environmental Organization Comments
» Equipment life should be based on the actual kfseetancy of the control equipment.
Staff Recommendations

Based on information gathered from industry andtrobnequipment manufacturers, staff
recommends varying equipment life depending on tijpe of equipment. |If a piece of
equipment is financed over ten years, that doesneain its useful life is limited to 10 years. If a
10-year life was used as the norm since the beginoi the RECLAIM program, beginning in
2005, all RECLAIM equipment would be replaced witktw equipment. Many types of
equipment, such as large boilers and refinery FCypisally last 20 to 40 years. In addition,
any further control would need to be proven coitative for the next increment of emission
reductions. Furthermore, if a piece of control ipment is replaced while having additional
useful life due to AQMD rulemaking, a sunk costs{asing no salvage value) can be added to
the next increment of cost-effective analysis. ffStalieves using a longer equipment life for
some equipment categories is more realistic thayeas.
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Incremental Cost-Effectiveness of BARCT

California Health and Safety Code 840920.6 requamsanalysis of cost-effectiveness and
incremental cost-effectiveness prior to adoptiniggwr regulations that are proposed to meet
BARCT. Incremental cost-effectiveness is used teasare the dollars per ton difference
between two or more control options. It is caltedaby dividing the difference in the dollar
costs by the difference in the emission reductiotemtials between the two control technologies.
Incremental cost-effectiveness does not reflecteqi@l emission reductions and is not
comparable to other methods of determining costetiffeness. Incremental cost-effectiveness
analysis for each source category is presente@ctid Il of this report. The equation used for
this calculation follows.

Incremental cost-effectiveness equation:

(PV1 - PV,) + (ER; - ER,) = $/ton
Where:
PV; = Present Value of control technology 1
PV, = Present Value of control technology 2
ER; = Emission Reductions from control technology 1
ER, = Emission Reductions from control technology 2

Taking all the factors into consideration, the gsigl resulted in recommendations for new
BARCT for some categories and none for othersgasribed below.

New BARCT

New BARCT was recommended for some types of equipniecluding:
* Rule 1146 and 1146.1 boilers and heaters;
* Rule 1109 refinery boilers and heaters;
* Fluid catalytic cracking units;
* Metal melting and heating processes; and
* Miscellaneous combustion equipment including ovekif)s, calciners, dryers, and
furnaces.

Implementation Schedule

Unlike command and control rules, RECLAIM allowgifdies flexibility to comply with their
allocations, such as: 1) operate within the exgistlOx allocations and retain excess RTCs; 2)
operate within the existing NOx allocations andlér@&xcess RTCs; 3) purchase RTCs to make
up for any emissions exceeding NOx allocations; éncktrofit existing combustion equipment
not currently operating at BARCT levels with NOxnt@| equipment to further reduce NOx
emissions below the annual allocation. Aside frbeing required to operate within RTC
holdings for any given year, operators of RECLAIRCIfities are not bound by a particular
implementation schedule. However, the proposedhdments to the RECLAIM program may
further induce facility operators to install contemuipment as facility allocations get reduced
over the years.
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In general, installation of low NOx burners reqsitess planning, designing, and construction
time than SCR. Therefore, equipment that can Inérakked with low NOx burners could be
retrofit sooner than equipment that can be comtdoWith SCR. It is possible that a number of
Rule 1146/1146.1 boilers/heaters, metal meltin@gt lieeating, and miscellaneous combustion
equipment could be retrofit with low-NOx burnersthim a year or two of adoption of the
proposed reductions. On this basis, the RTC reshsfrom this type of retrofit would occur by
the 2007 compliance year. SCR retrofits requigmicantly more lead time and resources.
Due to turnaround schedules at refineries, construéor SCR retrofits on refinery boilers and
heaters could begin in 2 to 3 years and constmi@tistallation staggered over a period of 3 or 4
years. Turnaround schedules for FCCUs are gewpesaltry 4 to 5 years. Therefore, SCR
retrofits for FCCUs could occur as early as 20@ntiouing on through 2010.

If the proposed amendments are adopted in the iextral months, the estimated
implementation schedule, with reasonable lead fioneengineering design, procurement, and
permitting, would be as shown in Table 1, shoutilitees elect to install controls.

Table 1
Estimated Command-and-Control Regulatory DevelopmenSchedule

Rule/Strategy Implementation
Heat Treating 2006 - 2007
Metal Melting 2006 - 2007
Rules 1146/1146.1 Boilers 2006 - 2007
and Heaters
Miscellaneous Combustion 2006-2009
Sources
FCCU 2007-2010
Rule 1109 Boilers and 2007-2010

Heaters (>110 mmbtu/hr)

No New BARCT

No new BARCT was recommended for the following gatées of equipment:
* Gas turbines;
« Cementkilns;
* Internal combustion engines;
* Glass melting furnaces; and
» Curing and drying ovens.

Rule 2009 BARCT Completed Already

BARCT for equipment at power producing facilitiesbgect to Rule 2009 was considered
separately as part of the year 2001 RECLAIM amemdsnand subsequent rule implementation.
Consequently, much of the analysis was done atirtine these facilities filed applications for
modifications of their equipment. Under Rule 20@9,case-by-case technical and cost-
effectiveness evaluation was performed for eaclebair turbine unit to determine BARCT.
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Permit information shows that BARCT for the majprdf equipment under Rule 2009 ranges
from 5 to 9 ppm. The weighted average for alltytthoilers, including those higher than 9 ppm,
after the Rule 2009 retrofits is 7 ppm. Some wwigse not able to attain this concentration due
to space constraints for SCR installations. Tomgrwith Rule 2009, some units were (1) taken
out of service, (2) replaced by more efficient @guent, or (3) retrofit with controls. For the
purpose of current BARCT determinations, the averea@ncentration limit for all utility boilers
was used and is an achieved in practice, techreathgifeasible, and cost effective limit. Under
RECLAIM Rule 2009, the units which could not coffeetively attain a 7 ppm concentration
were given permit limits at a higher concentratidha command and control rule were written
for utility boilers, it is most likely that the cient Rule 1135 approach would be followed to
allow compliance flexibility, such as system-widmission limit averaging and facility-wide
annual emissions cap. On this basis, 7 ppm isteeldo represent the average emission rate for
the entire source category in calculating RECLAIMhaal emissions. Figures 1 and 2 illustrate
the current emission limits for power plant boilarsl turbines.

Figure 1

Post Rule 2009 Emission Limits
0.008 Ib/mmBtu Boilers
(7ppm)*

16

14

12

=
15

©

Number of Units

0.006 0.008 0.036 0.11

Emission Limit (Ib/mmBtu)

Total units before Rule 2009 = 49
Number of units shutdown = 20

* For determining the contribution of power plant BARCT for the overall program adjustment

Note: The Tier | End Factor is unique for each utility ranging from 0.010 - 0.018 Ib/mmBtu.
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Figure 2
Post Rule 2009 Emission Limits
Turbines
8 Tier | End Factor
0.033 -0.06 Ib/mmBtu
(9-17 ppm)**

-

6 4

5 4
P 0.033 Ib/mmBtu
5 (9ppm)*
B 4 |
9]
Qo
€
>
z

3 4

2 |

1

0 - T

0.025 0.033 0.06
Emission Limits (Ib/mmBtu) Total number of units before Rule 2009 = 38
* For determining the contribution of power plant BARCT for the overall program adjustment Total units shutdown = 27

**17 ppm is used for peaking units with limited operating hours

Section Il contains a detailed description of BB®RCT technology evaluation for each source
category. Table 2 summarizes the BARCT analysikidting, rule analysis, control technology,
cost-effectiveness and recommendation for new BARCT

AQMD -26- December 2004



Proposed Amended Regulation XX Draft Staff Report

Table 2
Proposed BARCT and Cost-Effectiveness

Misc.
oNoc | M
(Ovens, Kilns, 0.062 Burner, , . 0.036 Ultra Lo NOx $11,000
90A-C-5 . Data for Retrofit No
Calciners, Ib/mmBtu Combust. . (30 ppm) Burner (20 yr)
e (70 units currently at
Dryers, Modifi. or below 30 ppm)
Furnaces) PP
Petroleum o . 0 $21,000 (10 yr)
90P-B-2 | RefineryFcc | 0% SCR Permit Data for o SCR $16,500 (15 yr) No
Units $12,200 (25 yr)*
Metal Melting Manufacturer $8,500 No
S0P-C.5 Furnaces 0.00% 2to Lo NOx Infgr;?:t(lgg,uii;m it 0.055 Ultra Lo NOXx (10 yr)
Heat Treating Ib/rﬁthu Burner currently at or below (45 ppm) Burner $4,000 No
Furnaces 45 ppm) (10yn)
$20,300 - $31,000
. . Manufacturer (20 yr)
ni10o | omery BOLErS | 0030 Lo NOXx Information, 0.006 scr $15,600 - $24,000 \o
> 110 mmBtu/hr Ib/mmBtu | Burner, FGR SJVUAPCD, Permit (5 ppm) (15yr)
Data for Retrofit $11,200 - $17,000
(25yn*
Boilers and >20
R1146 Heaters oA mmBtu/hr
2 5 MM Btu/hr Manufacturer 0.010 San.
Lo NOx Information, (9 ppm) Ultra Lo NOx $9,000 -$10,000 J\?Zﬁgm
Boilers and 0.038 Burner, FGR SJVUAFCD, Pe;_mit 520 Burner (10 yr)? Unifie)(/j
R1146-1 Heaters b/mmBtu Data for Retrofit mmBtu/hr APCD
2-5 MM Btu/hr
0.015
(12 ppm)
Facility Cap,
. repower, . $3,000 (10 yr)
R2009° | Uity Boilers D}gilr“st bY | Combust. Permi bata for (70'00%7 SCR $2.200 (15 yr) No
Y| Modif., FGR, PP $1,500 (25 yr)
SNCR, SCR
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Various, Joizrl]in
0.06 SCR, Water
lb/mmBtu | or Steam None SCR No Valley

e Unified
Injection APCD

1134 Gas Turbines

Lo NOx
1112 Cement Kilns Various Burner, None*4® No
Comb. Modif.
Various
depending on
engine use:
electrification, 6
SCR, turbo- None No
charger,
after-cooler,
comb. modif.

Lo NOx

Glass Melting 4 Ib/tons burner,
Furnaces product Combustion

modif.

Lo NOx
~ Curing & Drying 0.03 burner,

90P-C-6 Ovens Ib/mmBtu | Combustion

modif.

Internal
1110.2 Combustion Various
Engines

1117 None® No

None® No

*The overall weighted average cost-effectiveness is $8,300-$13,000 per ton.

This value reflects the staff recommended equipment life and corresponding cost-effectiveness.

“Control costs were obtained from 3 manufacturers. Cost-effectiveness calculations for two of the manufacturers yielded numbers in the range of $9,000
to $10,000 per ton while the third was much higher. The third manufacturer gave costs only for burners rated at = 20 mmBtu/hr.

Rule 2009 utility boiler cost-effectiveness is based on pre-Rule 2009 emissions.

“Controls not achieved in practice

°Further reductions not technically feasible

®Further reductions not economically feasible

"For determining the power plant BARCT contribution to the overall program adjustment
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B. BARCT Evaluation by Source Category
Introduction

Following is a discussion of each RECLAIM equipmeategory evaluated for new BARCT
levels. Each section highlights key comments, rigeth evaluation, equipment life, and cost-
effectiveness.

Table 5A contains a summary of the BARCT deternmmat for each of the equipment
categories that were found to have technicallyesawhomically feasible emission reductions.

Fluid Catalytic Cracking Units
Technology Evaluation

There was a control measure for fluid catalytickiag units (FCCUSs) that was subsumed under
RECLAIM when the program was initiated. The cohtneasure would have reduced emissions
through installation of SCR. SCR technology hapriowed in the last decade. There are no
other district rules for this type of equipmentgdarone were found nationwide.

There are six FCCUs in the SCAQMD. Two units haeen retrofit with SCR and achieved
greater than 90 percent NOx reduction upon inggration, demonstrating that this technology
is achieved in practice. However, in order towllimr control equipment maintenance (e.g.,
plugged catalyst) down time when the FCCU contirtoesperate, the new BARCT limit for this
equipment category was set at a control efficieoty5 percent. The technology has been
achieved in practice and has manufacturer guarant&891 AQMP Control Measure 90P-B-2
specified 70% reduction based on SCR. SCR tecbgolms improved in recent years.
Worldwide 15 FCCUs have been retrofit with SCRs amubt are achieving at least 85% control
efficiency. The technology is considered achiewvedractice. Given the feasibility of controls
and the amount of reduction achievable it is likblgt, in the absence of RECLAIM, a command
and control rule would have been written for thegegory. Therefore, SCR at 85% control
efficiency has been determined to be the propogeR@E.

Figure 3 is a graph of the emissions based on uradted, Tier 1, and new BARCT levels. Due
to the small number of units and to protect thefidentiality of the facilities, the bar chart for
the FCCUs shows total emissions for the 6 unitedas actual emission data. Charts for most
other categories, where there are large numbeggupment, are histograms. Two units in the
South Coast basin have already achieved the newA&mission level. The other 4 units
have not yet achieved Tier | levels.
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Figure 3

Fluid Catalytic Cracking Units

35

25

15

Emissions (tons/day)

0.5

Start (RV) Tier I (RV x 0.3) New BARCT (RV x 0.15)
Emission Level Total Units = 6

Note: No established BACT limit
RV = reported value
Cost-effectiveness (25 year life) = $12,200 per ton

Equipment Life

In a recently adopted SCAQMD rule for controllingripculate matter from fluid catalytic
cracking units (i.e., Rule 1105.1), an equipmef& &if 25 years was used to derive the cost-
effectiveness. Due to advancements in emissiotraaechnologies, a 10-year equipment life
is not appropriate for this equipment. SCR equipnmeanufacturers design the reactor for a 25
year life, with a minimum maintenance schedulectalyst replacement. Refinery stakeholders
have commented that in evaluating costs for largdets and heaters that a 20-year life is
considered. However, based on manufacturer dath edforts under Rule 1105.1 rule
development, an equipment life of 25 years is revemded. Also, a 20-year life for some of the
control options was used in Rule 1178 when calmgatost-effectiveness.

Cost-Effectiveness

The cost-effectiveness of installing SCR, basetherrange of costs associated with installation
of BARCT on this equipment and an equipment lif@b6fyears, is expected to be approximately
$12,200 per ton NOx reduced. If based on a lifel®fyears, cost-effectiveness would be
$16,500 per ton. For a 10 year life, the costetffeness would be $21,000. Incremental cost-
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effectiveness is based on varying control efficiefiom 70% to 85% and is $8,320 per ton for a
10 year life, $6,500 per ton for a 15 year lifed &4,800 per ton for a 25 year life.

Staff's analysis included typical costs for theghase, installation, and operation of SCR control
equipment. Facility data was used to the extemsifde. However, some facilities may
experience other site-specific costs that can asgecontrol costs. Actual facility-/unit-specific
cost data was submitted by some representativite gfetroleum refining industry relative to the
purchase and installation of the SCR controls. déonparison purposes, staff conducted a cost-
effectiveness analysis utilizing the data and simalssumptions as that of staff's analyses. The
reader is referred to Appendix B for a summaryhat data and relative cost-effectiveness.

Industry Comments

» SCR as BARCT is incorrect, it is BACT/LAER. SCRnigt easily transferable to all
FCCUs, as they are unique. De NOXx catalyst teciyydior BARCT should be
considered for this category of equipment.

« The AQMD'’s assessment shows that there are onlyF@@ units that are
uncontrolled. Due to the few number of units, @lfig-specific analysis should be
conducted for this equipment category. An indepahdnalysis conducted on the
equipment shows BARCT not to be cost-effectivegtdam a 10-year equipment life.

Environmental Organization Comments
» Actual life of the control equipment should be ugedetermining cost-effectiveness.

Refinery Boilers and Process Heaters
Technology Evaluation

Rule 1109 — Emissions of Oxides of Nitrogen froml&s and Process Heaters in Petroleum
Refineries, applies to boilers and heaters ateefs with a heat input rating of greater than 40
mmBtu/hr and was subsumed into RECLAIM when thegpmm was initiated. Rule 1109 limits
these units to 25 ppm or approximately 0.030 poohtlOx per mmBtu. The 2000 (Tier I)
Ending Emission factor for refinery boilers was drh®n the 25 ppm limit, so reduction to this
level has already been accounted for in the alimeator the year 2000.

San Joaquin Valley Unified APCD (SJVUAPCD) has arenstringent limit than AQMD rules
for a subcategory of refinery boilers/heaters. SA®¥UAPCD Rule 4306 limits emissions from
units with greater than 110 mmBtu/hr input ratiogbtppm. The SIVUAPCD requirements for
refinery boilers/heaters rated at < 110 mmBtu/ler lass stringent than SCAQMD Rule 1109.
SJVUAPCD has not yet implemented their rule, saimits have been retrofit there.

Staff consulted with burner manufacturers and esfes in studying the technology available to
reduce NOx from refinery boilers and heaters. aJlbw NOx burners are only capable of
reducing NOx levels in refinery boilers/heatersafgproximately 25 ppm due to the size and
design of the equipment and the combustion charsiits of refinery gas. Selective catalytic
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reduction is capable of reaching 5 ppm NOx limitd,ebased on current installations at in-Basin
refineries, is an achieved-in-practice retrofitteslogy. This technology has improved in recent
years, as seen with the SCR retrofits for utiliofiérs which achieved limits as low as 5 ppm.
SCR was determined to be cost-effective for refinmuilers/heaters rated at greater than 110
mmBtu/hr, but not for the 40 to 110 mmBtu/hr unite view of SIVUAPCD’s more stringent
emission limits and improvements in SCR, it is jkénat Rule 1109 would have been amended
from the Tier | 25 ppm level to include more steng limits for large refinery boilers/heaters in
the absence of RECLAIM.

The RECLAIM inventory for refinery boilers and heet includes approximately 140 boilers and
heaters. Of those, 75 are rated at greater thamtiBtu/hr. Approximately a third of those 75

are already equipped with SCR. No new BARCT wasfge units between 40 and 110

mmBtu/hr since SCR is not cost-effective based Dp@n, the level achievable with ultra low

NOx burners. A new BARCT level of 5 ppm was deteed for refinery boilers/heaters rated at
greater than 110 mmBtu/hr based on the SJVUAPCE and the cost-effectiveness and
feasibility of control with SCR.

Figures 4 and 5 represent the population of Rul@1doilers and heaters in the RECLAIM
universe and their current type of control equiptneifor the purposes of these charts, boilers
and heaters that are uncontrolled were assumeel &b e starting emission factor of 82.5 ppm.
Those equipped with low NOx burners were assumeaktat Tier 1 ending emission factor of
25 ppm and those with SCR were assumed to meetetieBARCT level of 5 ppm. The charts
are not histograms like those for the remaininggatties because most of these units do not
have NOx permit limits.

Figure 4

Rule 1109 Boilers/Heaters 40 - 110 mmBtu
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Figure 5

Rule 1109 Boilers/Heaters > 110 mmBtu
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Note: BACT is 5 ppm
Cost-effectiveness (25 year life) = $11,200 - $17,000 per ton

Equipment Life

For this equipment, a life of 25 years was usedle@ove the cost-effectiveness. Due to

advancements in emission control technologies,-gedd equipment life is not appropriate for

this application. As a rule of thumb, SCR equiptmaanufacturers design the reactor for a 25
year life, with a minimum maintenance schedulectalyst replacement (i.e., every five years).
Refinery stakeholders have commented that in etrayaosts for large boilers and heaters that
a 20-year life is considered. However, based onufeeturer data, an equipment life of 25 years
is recommended.

Cost-Effectiveness

The cost-effectiveness of SCR, based on the ramgeosis associated with installation of
BARCT to reduce emissions from 25 ppm to 5 ppmtos ¢équipment and an equipment life of
25 years, is expected to approximately be $11,817,000 per ton NOx reduced. If based on
a life of 15 years, installation of SCR is antit¢gzhto cost about $15,600 to $24,000 per ton and
10 years about $20,300 to $31,000. The range sf effectiveness is due to the starting
emissions used in the calculations. The lowerdrttie range uses a starting emission factor of
34.5 ppm based on actual refinery data. Therugpe of the range uses a starting factor of 25
ppm which represents the Rule 1109 emission lintitshould also be noted that for about 20
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units that have not implemented the original Rul®9 requirement of 25 ppm, the cost-
effectiveness to reach 5 ppm would be approxima®dl300 per ton for a 260 mmBtu boiler
operating at 75% capacity and based on a conttopeegnt life of 25 years.

Incremental cost-effectiveness was not calculatedtliis category. Industry had raised a
concern that some units have already been rewdhtlow NOx burners. The cost-effectiveness
for the large Rule 1109 boilers/heaters was caledlasing emission reductions from the Tier |
limits in Rule 2002 which are based on low NOx lurtechnology. The cost-effectiveness for
this category is based on the incremental redudtiom that Tier | level based on low-NOXx
burners, as it is already subsumed by RECLAIM aocdoanted for in the facilities’ initial
allocations. The most feasible candidate for airitr that next incremental level to meet 5 ppm
NOx concentration is SCR. Therefore, the incremerust-effectiveness is the same as the cost-
effectiveness for the proposed new BARCT (i.emflow-NOx burners to SCR).

Staff's analysis included typical costs for theghase, installation, and operation of SCR control
equipment. Facility data was used to the extemsiflde. However, some facilities may
experience other site-specific costs that can asmecontrol costs. As with FCCUs, actual
facility-/unit-specific cost data was submitted siyme representatives of the petroleum refining
industry relative to the purchase and installabbthe SCR controls. For comparison purposes,
staff conducted a cost-effectiveness analysiszindi the data and similar assumptions as that of
staff's analyses. The reader is referred to AppeBdfor a summary of that data and relative
cost-effectiveness.

Industry Comments

* BARCT is proposed for all refinery heaters and éxsilgreater than 110 mmbtu/hr.
The AQMD'’s cost-effectiveness for refinery heatamnsl boilers ranges from $17,400
per ton for a 25-year life to $31,500 per ton forykar life. AQMD staff has deemed
this category to be cost-effective in total. Hoee\there is a spectrum of costs
depending on the circumstances surrounding a p&tianit. Staff's analysis of
BARCT should acknowledge that many refinery boikemgl heaters over 110
mmbtu/hr already have some level of control. Tireghold for BARCT controls
should be raised to 250 mmbtu/hr, which shouldhleebasis for additional NOx
reductions from this equipment category. This vatluce the overall cost-
effectiveness below $15,000 based on a 10 yeapewut life.

Environmental Organization Comments

» Actual life of the control equipment should be ugedetermining cost-effectiveness.
Industrial Boilers and Process Heaters (non-Refiney)

Technology Evaluation
Several factors went into determining the BARCTelefor RECLAIM boilers and heaters.

Current BARCT for non-RECLAIM facilities for thisgeipment is governed by SCAQMD
Rules 1146 — Emissions of Oxides of Nitrogen framdustrial, Institutional, and Commercial
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Boilers, Steam Generators, and Process HeaterdIa#6i1 - Emissions of Oxides of Nitrogen
from Small Industrial, Institutional, and CommetcBoilers, Steam Generators, and Process
Heaters. Rules 1146 and 1146.1 basically appbiltother boilers and heaters greater than 2
mmbtu/hr heat input rating, with the exceptionlofge used to generate electricity and refinery
boilers and heaters rated at greater than 40 mhrbtutlich are covered by other rules and
described in the next section.

San Joaquin Valley Unified Air Pollution Controldbiict’'s (SJVUAPCD) Rule 4306 — Boilers,
Steam Generators, Heaters, and Process Heatengrésstringent than the AQMD’s rules for
some classifications of boilers/heaters. Gaseoaked units rated at less than or equal to 20
mmbtu/hr are limited to 12 ppm and those ratedraatgr than 20 mmbtu/hr are limited to 9
ppm. In addition to these two categories, the mgecifies other categories and limits. For
gaseous-fueled oilfield and load following boiléesaters, the limit is 15 ppm. For all liquid
fueled units, regardless of size or usage, thd Is/d0 ppm. SIJVUAPCD Rule 4306 also allows
a weighted average based on annual fuel usagenitsrthat operate on both gaseous and liquid
fuels. SJVUAPCD has not yet implemented their,rateit is unknown how many units have
achieved the new limits in that district.

Other considerations in the BARCT analysis were d@kisting technologies for NOx control.
Selective catalytic reduction, while able to reémlv NOx limits and achieved in practice, was
determined not to be technologically feasible fus tsource category, particularly the smaller
units. Unlike low-NOx burners, SCR installatiorejuire additional space for the controls and
ammonia tanks. Due to space constraints and theitjoissues of ammonia, SCR is typically
not feasible for smaller units. Low NOx burnerdaritra low NOx burners are capable of
achieving NOx emission limits of 12 ppm for natugals units rated at less than or equal to 20
mmbtu/hr and 9 ppm for units rated at greater @@mmbtu/hr. In view of SIVUAPCD’s more
stringent emission limits and improvements in buteehnology, it is likely that Rules 1146 and
1146.1 would have been amended to include morengsimi limits for non-refinery
boilers/heaters in the absence of RECLAIM.

The RECLAIM inventory includes approximately 700 ilbcs and heaters in the Rule
1146/1146.1 category. The category encompassesfumin many different industries used for
various processes, including approximately 100nesfi units (non-Rule 1109). Most of the
boilers/heaters are fired on natural gas only, vawéhere are some units permitted for use with
other fuels, including liquid fuels, process gasd aefinery gas. A histogram of the boiler
inventory was prepared based on permitted emidsiits (see Figure 6). Some of the units
with the lowest permit limits may be units instdllat BACT. New BARCT levels of 12 ppm for
units less than or equal to 20 mmbtu/hr and 9 ppmuhits greater than 20 mmbtu/hr were
determined for the Rule 1146 and 1146.1 boilerséneabased on the evaluation of other
district’s rules, analysis of retrofit technolog@nd consideration of the mix of equipment types
and fuels in the RECLAIM inventory. The new BARGQ®&vel is the same as the level
SJVUAPCD has set for natural gas units in theireRLB06.
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Figure 6

Rule 1146 & 1146.1 Boilers/Heaters
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BACT for > 20 mmbtu/hr is 9 ppm
Cost-effectiveness (10 year life) = $9,000 - $10,000 per ton

Equipment Life

For this equipment, a life of 10 years is apprdpripased on useful life of low-NOx burner
technology and was used to derive the cost-effextss.

Cost-Effectiveness

The cost-effectiveness, based on the range of asstxiated with installation of BARCT on this
equipment and an equipment life of 10 years, issetqu to range from $9,000 to $10,000 per
ton NOx reduced from the Tier I control levels. #eremental cost-effectiveness analysis was
performed for this equipment category. The incnetalecost-effectiveness was determined to be
approximately $55,000 - $74,000/ton. This was #ase Low-NOx burners and SCR control
technologies.

Metal Melting and Metal Heat Treating
Technology Evaluation

Current BARCT in RECLAIM for heat treating and mletaelting furnaces was based on a
subsumed 1991 AQMP control measure (90P-C-5). &hgees of equipment are subject to an
end factor in Rule 2002 of approximately 50 ppnm0d@62 pounds of NOx per mmbtu of heat
input.
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A review of South Coast and other districts’ ruisé®wed no specific rules for these two types of
equipment other than rules regarding toxic emissionBased on discussions with and
information provided by equipment vendors, burned aombustion technology has improved
since RECLAIM was initiated (1993/1994). Low NOwrhers and ultra low NOx burners have
been used to achieve NOx limits at or below 45 gpmthis type of equipment in retrofit
applications. Due to the wide variety of equipmeesigns, the attainable NOx emission level
varies on a case-by-case basis.

The RECLAIM inventory includes approximately 300ahéreating furnaces. Based on permit
limits for NOx, more than 30 of the units are atb@low 45 ppm. A histogram of the heat
treating equipment is shown in Figure 7 based erprmitted NOx limits for the units. Some
of the units with the lowest permit limits may beaits installed at BACT. There are
approximately 90 metal melting furnaces in the REGL inventory with over one-fourth of the
units currently at or below 45 ppm based on pefimits (see Figure 8). Many of the heat
treating and metal melting furnaces are uncontpllowever a review of units with burner
retrofits showed that NOx levels at or below 45 pgm@ achievable. Based on improvements in
burner and combustion technology, discussions Wwitmer manufacturers, and a review of
existing retrofits, a new average BARCT level ofgfsn or 0.055 pounds of NOx per mmbtu of
heat input was determined to be feasible for thigmment. 1991 AQMP Control Measure 90P-
C-5 specified 50% reduction based on low NOx buwneBurner technology has improved in
recent years. It is likely that, in the absenc&k&CLAIM, a command and control rule would
have been written for this category, considerirggritmber of sources and emissions inventory.
That is, the availability of sufficient data andammation to either amend an existing rule or
develop a new rule meeting all the requirementa sfandard rule development process would
be conducted in order to implement all feasible sness to demonstrate expeditious progress
toward attainment.
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Figure 7
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Figure 8

Metal Melting

35
Proposed BARCT
45 ppm (0.055 Tier | End Factor 51 ppm

30 Ib/mmBtu) (0.062 Ib/mmBtu)

25 1

N
o
L

Number of Units
=
(4]

10

0.02 0.04 0.055 0.08 0.1 0.12 0.14 Above 0.14

Permit Limit in Ib/mmBtu .
Total Units = 88

Note: BACT is natural gas with low NOx burner
Cost-effectiveness (10 year life) = $8,500 per ton

Equipment Life

For this equipment, a life of 10 years based orfulidiée of low-NOx burner technology is
appropriate and was used to derive the cost-effmnsss.

Cost-Effectiveness

The cost-effectiveness, based on the range of asstxiated with installation of BARCT on this

equipment and an equipment life of 10 years, isetqu to be approximately $8,500 per ton for
metal melting furnaces and $4,000 per ton NOx redufor heat treating furnaces. An

incremental cost-effectiveness analysis was peddrifor metal melting and heat treating. The
incremental cost-effectiveness was determined apipeoximately $46,000 and $60,000 per ton,
respectively. This was based on the differencavéet Low NOx burners and SCR control

technologies.

Miscellaneous Combustion Equipment
Technology Evaluation

The miscellaneous equipment category includes oueins, calciners, dryers, and furnaces. It
does not, however, include ceramic, clay, cemaniyick kilns or metal melting, heat treating,
or glass melting furnaces. Current BARCT in RECMAFor miscellaneous combustion
equipment was based on a subsumed 1991 AQMP congasure (90A-C-5). These types of
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equipment are subject to an end factor in Rule 20G@proximately 50 ppm or 0.062 pounds of
NOx per mmbtu of heat input.

A review of South Coast and other districts’ ruk®wed no specific rules for this type of
equipment. However, burner and combustion teclgyolmas improved and ultra low NOx
burners have been used to achieve NOx limits abatow 30 ppm for all these types of
equipment in retrofit applications. There is a evidariety of equipment designs so NOx
emission levels are typically determined on a dasease basis.

The RECLAIM inventory includes approximately 500seellaneous combustion sources in this
category. Figure 9 is a histogram showing theaibistion of the miscellaneous combustion units
based on permit limits. Some of the units with ltheest permit limits may be units installed at
BACT. More than 70 units are currently permitteadt NOx levels at or below 30 ppm. A
review of units with burner retrofits showed thaDillevels at or below 30 ppm are achievable.
Based on improvements in burner and combustionntdofy, discussions with burner
manufacturers, and a review of existing retrofdaspew average BARCT level of 30 ppm or
0.036 pounds of NOx per mmbtu of heat input wasrd@ned to be feasible for this equipment.
1991 AQMP Control Measure 90A-C-5 specified 50%uitbn based on low NOx burners.
Burner technology has improved in recent yearss llikely that, in the absence of RECLAIM, a
command and control rule would have been writterthes category, considering the number of
sources and emissions inventory. That is, thelahidiy of sufficient data and information to
either amend an existing rule or develop a new maeting all the requirements of a standard
rule development process would be conducted inramemplement all feasible measures to
demonstrate expeditious progress toward attainment.
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Figure 9

Miscellaneous Combustion Equipment
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Cost-effectiveness (10 year life) = $11,000 per ton

Equipment Life

For this equipment, a life of 10 years based orfulidiée of low-NOx burner technology is
appropriate and was used to derive the cost-effEnsss.

Cost-Effectiveness

The cost-effectiveness, based on the range of asstxiated with installation of BARCT on this
equipment and an equipment life of 10 years, isetqul to be approximately $11,000 per ton
NOx reduced from the Tier | level. An incrementabt-effectiveness analysis was not done for
miscellaneous combustion equipment at this timerréhtly Lo-NOx burner technology is the
most practical, available option to meet the BARTit. While it is technically feasible to use
SCR to control NOx emissions from this type of eguéent, it would require additional
equipment to raise the exhaust temperature since d@huipment operates at too low of
temperatures for the SCR to operate efficientlyaisiRg the temperature will likely add NOx
emissions from the heaters needed to heat the sixbieam to a temperature that would enable
the use of an SCR.
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Equipment Categories with No Proposed BARCT

Other categories of equipment in RECLAIM were ew#dd to determine if new BARCT is
feasible. Among the criteria considered when eatalg whether there was a need for new
BARCT or not were:

* Does another air pollution control district or aggihave a more stringent BARCT level
than the SCAQMD?

* Is the proposed BARCT level achieved in practicéhwetrofits?

* Is technology available and feasible for retrofits?

* Do manufacturers offer guarantees for achievingp@sed emission levels?

» s retrofit technology cost-effective?

* Based on the above criteria, could a command anttaldBARCT rule have been
proposed in the absence of the RECLAIM program?

Other categories of equipment evaluated for new 8ARncluded afterburners, curing and
drying ovens, glass melting furnaces, cement kilgags turbines, non-emergency internal
combustion engines, and refinery boilers and heatged between 40 and 110 mmbtu per hour.
We have not identified new, more stringent, BAR®T this equipment to date. New BARCT
was not established for these categories for varr@asons. In some cases, current BARCT
NOx emission levels are already the most stringein. other cases, the available retrofit
technology was not cost-effective. Appendix A eom$ a detailed listing of the BARCT
findings for each of these categories. RECLAIMIfaes have the option of choosing to retrofit
some of these sources in lieu of the sources wiereBARCT is proposed. Although retrofits
were deemed not cost-effective for a categorypfigdron individual pieces of equipment may
be cost-effective. This allows RECLAIM participardther possibilities for flexibility to decide
the best way to meet their reduced NOx RTC allooatiand/or to generate additional reductions
for the rest of the market.

Of the aforementioned categories evaluated for BAR®MIy gas turbines were found to have a
control level more stringent than that previousibsumed under the RECLAIM program.
However, upon review of the cost associated wighuse of SCR, the controls were not found to
be cost-effective based on the activity levels Use@stimating the year 2000 allocations.

Staff Recommendation

The following categories of equipment have beemtiflied as capable of further emission
reductions beyond the Tier | emission factors,(Rale 2002 Table 2 factors) based on retrofit
technologies that are achieved in practice andefbsttive: industrial and refinery boilers and
heaters; metal melting furnaces; metal heat trgafloid catalytic cracking units (FCCU); and
miscellaneous combustion sources (i.e., ovensskitalciners, dryers, and furnaces). Utility
boilers can also achieve further reductions beydied | controls; however, since they have
previously installed BARCT pursuant to Rule 200fse reductions have already been achieved
and need to be reflected in program allocations.
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C. METHOD, AMOUNT, AND TIMING OF RTC REDUCTIONS
Issues

Key issues regarding implementation of the 2003 AQkbntrol measure and state BARCT
requirements are the:

* Method for determining reductions of RTC holdings;

* Facilities seeking exemption from the programmRiflcC reductions; and

* Rate at which RTC holdings are reduced, and howatezhs are applied.

Background

At the time the RECLAIM program was created, theverse of facilities was based, in general
and with some exclusions, on facility-wide emissiaii 4 tons per year or greater. Each facility
received a starting allocation (1994 compliancea)yea ending or Tier | allocation (compliance
year 2000), and a 2003 compliance year allocati@anhto represent technology forcing
BARCT (i.e., Tier Il emission reductions called fior the 1991 AQMP) as well as the 1991
plan’s growth and control scenario that was usethadasis for determining equivalency with
command and control.

Allocations for 1994 were based on each facilitpsak activity year from 1989 to 1992
multiplied by emission factors listed in Rule 20@Zhereas the year 2000 ending allocations
were based on peak year activity from 1987 to I@8Riplied by Tier | ending emission factors,
also listed in Rule 2002. The final ending allomatfor 2000 and 2003 levels were based on an
across-the-board reduction for all facilities eglent to the 1991 AQMP growth and control
scenario including Tier 1l emission reductions tioe universe of sources, in aggregate.
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Method for Determining Reductions of RTC Holdings
Methodologies

In assessing the RTC reductions necessary to eeitate law requirements, staff examined
several methodologies that would best reflect thplementation of the current BARCT in a
timely manner achieving equivalent emission reaungito command and control. Two primary
methods used in the initial RECLAIM program desigare evaluated. One approach, called
“AQMP method”, was used for establishing the 200®@lieg allocations by calculating the
growth and control scenario anticipated under t8811AQMP, including Tier Il technology
forcing reductions. The other method, termed ‘Gdton method”, was used for the 1994 and
the 2000 allocations by using the peak year agtisglected by the facility for its equipment
under the RECLAIM program multiplied by the emig@dactors established by staff to reflect
various levels of BARCT controls for the respectivélestone years. A third method was
suggested by the RECLAIM Working Group. This methermed the “market-driven method,”
uses RTC price levels as a surrogate to indicaBARCT is achieved. Essentially, under this
method a pre-determined amount of RTCs (e.g., 2 tmns per day) would be reduced by the
RECLAIM facilities. Prior to the next AQMP, the RIEAIM program would be subject to an
RTC price evaluation. The RTC price would indicdtean additional ton per day should be
reduced by the RECLAIM facilities over the subsatguyears. After careful evaluation of the
three methods, staff is proposing to rely on theM&Qmethod to derive the amount of RTC
reductions needed for the following reasons:

* The 2003 AQMP baseline inventory and growth pragecprovide the most recent
benchmark for command and control equivalency detetion.

* The 1997 baseline inventory reported by the faediprovides a more recent equipment
profile in the RECLAIM universe and captures theRN&tivities since 1994. This is
similar to the original RECLAIM program that use@9l AQMP which used 1987 as the
base year.

* If a more recent base year were to be used, a eewf growth factors needs to be
developed to maintain data integrity. Similarlgntrol factors need to be revised to
reflect controls already installed. This approaculd create a different emission
currency from the one used in the 2003 AQMP.

* The growth projections developed for the 2003 AQdi&vide a more balanced view of
the regional economy as compared to the allocatietinod that used the peak year
activities selected by individual facilities thahtl to overestimate the growth
assumptions, since it is unlikely that all facdgiwould operate at their high throughput
year at any given time.

» CARB requires that the RECLAIM program be evalugiedodically as part of AQMP
revisions. The AQMP method would allow consisteircigs approach for future
program evaluation and be more amenable to fuawigions to emissions inventory and
growth forecast.

AQMP Method

The AQMP method was based on the use of 1997 epa@issions for all RECLAIM
facilities. The 1997 emissions inventory was @datising RECLAIM facilities reported CO
emissions as a surrogate to disaggregate total E@ssions. Compared to other non-

AQMD -44- December 2004



Proposed Amended Regulation XX Draft Staff Report

RECLAIM pollutants, such as VOC and PM, CO emissi@re used for apportioning the
RECLAIM NOx and SOx emission since CO is a bettaragate for combustion (i.e., direct
product of combustion) and is reported on all costiom forms. In addition, since the reporting
of CO emissions is primarily based on default emrs$actors and the corresponding fuel usage
reported on various combustion forms, this approadh ensure that the total RECLAIM
emissions for each facility are distributed promorally among various combustion equipment
within each facility. Although reported NOx emimss are facility totals, RECLAIM facilities
report their CO, PM, and VOC emissions from comiouastprocesses based on type of
equipment/combustion process (e.g., ICEs, boileesters, etc.). The facility total NO
emissions are apportioned to the combustion catsyasing the reported CO emissionotal
facility NOx emissions reported are thus allocated to correBpgrcombustion types. Each is
then assigned a unique equipment description bas&IC, fuel type, and fuel usage provided in
the emission reports.

The data on the combustion equipment can be assdaidth multiple device$. The emission
inventory process used for the 2003 AQMP disagdesgdne emissions to the device level by
using:

» facility device IDs and the corresponding Sourcée@Gary Codes (SCCs) from AQMD’s
Facility Permit System for RECLAIM and Title V faities and

» reported device-level emissions on AQMD’s FaciRRgporting System for RECLAIM
facilities.

This information is then used to disaggregate @ported emissions to specific devices for any
matched SCCs. The emissions were then grown mas&CAG growth factors from the 2003
AQMP and reduced by control factors based on the B®RCT determinations, as follows:

Projected Emissions = 1997 Baseline x SCAG Grdveittors x New BARCT Control Factors

The AQMP method results in a projection of futuretual emissions based on baseline
emissions, and growth and control levels. Thisho@blogy yielded projected emissions in the
year 2010 of 24.1 tons per day.

Control Factors

In addition to growth factors, the AQMP method agplcontrol factors to the 1997 NOx
emissions levels. The application of these factbesnonstrates the effect of traditional
command-and-control rules in conjunction with ne&RECT levels. These control factors are
based on the rules or control measures for eadpragut category subsumed by the RECLAIM
program with adjustments for equipment at or beBARCT or exempt from the rule. The
equipment at or below BARCT is determined by rewgwvpermit limits from RECLAIM

! First calculate total CO emissions from all conttarstypes. Then, apportion the N@missions using the ratio
of the CO emissions in each row of the combustimmfby the total CO emissions from all combustigpes.

2 Annual Emission Reporting allows the aggregatibremissions from like equipment (e.g. boilers) bognthe
same fuel.
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facility permit data. In the case of power prodscand refinery boilers/heaters, industry
provided additional data.

Typically, the control factor for an equipment @aigy begins with a start factor which is from
the 1994 starting emission factors. The startagydr is then divided by the new BARCT levels
summarized in Table 2 and discussed in SectionDividing the starting factor by the new
BARCT results in a control factor for the categoifyjhe control factor is the percent of emissions
that would remain after the implementation of theppsed new BARCT. For example, if a new
BARCT was determined to reduce emissions by 75%yr afontrol the remaining emissions
would be 25%, and the control factor would be 0.Z6at factor would then be multiplied by the
projected 2010 emissions grown from the 1997 eomssior the equipment category to show the
remaining emissions by 2010. For example, if thggeted 2010 emissions were 800 tons per
year and the control factor was 0.25, the remaimmgssions would be 0.25 x 800 = 200 tons
per year. That factor may then be weighted for gtemquipment and equipment already at or
below BARCT in 1997 to give a more realistic estienaf remaining emissions. The control
factors applied to each equipment category areritbesicbelow.

Equipment with no subsumed rules or control strategies with no new BARCT

Equipment was categorized based on equipment typleste were no subsumed rules or control
measures for some of the equipment types and nBARCT under the analysis. For example,
tail gas units at refineries had no associatedouleontrol measure. For this type of equipment
category a control factor of 1.0 was applied (he.yeductions).

Miscellaneous Combustion Equipment

The starting emission factor for this category wasresented by the AQMP Control Measure
90A-C-5, a strategy for control of NOx emissiongnfr miscellaneous combustion equipment.
The initial control factor for this category is dexd by dividing the new BARCT level by the

starting emission factor. This value is then w&ghto account for equipment at or below
BARCT as of 1997. The determination of the equiptat or below BARCT is based on permit
limits from RECLAIM facility permit data.

Starting Factor = 0.124 Ib/mmbtu

New BARCT = 0.036 Ib/mmbtu

Initial Control Factor = New BARCT =+ Starting Fact
= 0.036 +0.124
= 0.29

Weighting control factor for equipment at or belBARCT:
% of equipment at or below BARCT = 2.9%

Control Factor = % of equipment at or below BARCT.Q0 + % of
equipment above BARCT x Initial Control Factor
2.9% x 1.00 + 97.1% x 0.29

0.311
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Fluid Catalytic Cracking Units

The starting emission factor for this categoryhis teported value at individual refineries. The
control factor for fluid catalytic cracking unit$ eefineries is based on an achieved-in-practice
use of SCR at an 85 percent efficiency rate mea8m@ercent of the reported emissions are
removed, leaving 15 percent or the emissions rengaioy 2010. Therefore, the control factor is

15 percent or 0.15.

Metal Melting and Heat Treating Equipment

The starting emission factor for this category wasresented by the AQMP Control Measure
90P-C-5, strategy for control of NOx emissions fromatal melting and heat treating equipment.
The control factor for this category is calculateg dividing the new BARCT level by the
starting emission factor.

Starting Factor = 0.124 Ib/mmbtu

New BARCT = 0.055 Ib/mmbtu

Control Factor = New BARCT =+ Starting Factor
= 0.055+0.124
= 0.444

Control Factor for Refinery Boilers/Heaters

The starting emission factor for refinery boilersdeheaters is from Rule 1109 — Emissions of
Oxides of Nitrogen from Boilers and Process HeaitelBetroleum Refineries which applies to
refinery boilers and heaters with input ratingsatge than 40 mmbtu/hr. The starting emission
factor for this category is based on reported utrotiad emissions for refinery boilers (i.e., Rule
2002 starting emission factor). The uncontrollemhission factor used for Rule 1109
development and for RECLAIM starting allocationssw&2.5 ppm or 0.100 Ib/mmbtu for all
refinery boilers/heaters with an input rating geeahan 40 mmbtu/hr.

New BARCT for this category depends on the inptingaof the boiler or heater. No new

BARCT is proposed for units rated at 40 to 110 nufist so their current BARCT factor is 25

ppm or 0.030 Ib/mmbtu based on the original NOxtlspecified in Rule 1109. For units rated
at greater than 110 mmbtu/hr, the new BARCT is nstr@gent based on achieved-in-practice
SCR limits of 5 ppm or 0.006 Ib/mmbtu.

The initial control factor for refinery boilers artkaters in the 40 to 110 mmbtu/hr range is
calculated by dividing the current BARCT (25 ppny)the start factor (82.5 ppm). The control

factor for the larger units is a weighted averageved from actual emissions reported in 1999
by refineries at a device level for 1997 for masthe refineries and for 1999 for two refineries

where 1997 data was unavailable. Using the 19971899 data gives the refineries credit for
any emission reductions achieved by controls plawmedhe units at that time. The weighted

control factor for the larger units is calculatgdtbking the percent of emissions at a given ppm
concentration multiplied by the control factor whics 5 ppm divided by the reported start

emission factor for that ppm level and then sumntivegresults. The derivation of the weighted
control factor for the boilers/heaters rated ataggethan 110 mmbtu/hr is shown below. The
resulting control factor for >110 mmbtu/hr refindrgilers/heaters is 0.049.
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Table 3
Summary of Refinery 1997 Emission for Boilers/Heats > 110 mmbtu/hr

Percent Emission
Emissions weighted control

at ppm Start Factor | End Factor | Control factor factor

Level (ppm) (ppm) (end =+ start) (cf X %)
0.4016% 7 5 0.691 0.0028
0.1277% 9 5 0.570 0.0007
0.2475% 11 5 0.456 0.0011
0.2265% 12 5 0.411 0.0009
0.2156% 13 5 0.397 0.0009
0.1006% 14 5 0.346 0.0003
0.5497% 15 5 0.343 0.0019
0.6551% 16 5 0.318 0.0021
0.4382% 17 5 0.296 0.0013
0.6535% 18 5 0.283 0.0019
0.4922% 22 5 0.225 0.0011
0.2190% 26 5 0.194 0.0004
0.2271% 27 5 0.185 0.0004
0.5559% 37 5 0.134 0.0007
0.5501% 38 5 0.132 0.0007
1.8086% 39 5 0.128 0.0023
0.4470% 41 5 0.121 0.0005
0.4633% 45 5 0.112 0.0005
0.9562% 49 5 0.102 0.0010
0.7046% 53 5 0.094 0.0007
0.3744% 58 5 0.087 0.0003
0.5153% 59 5 0.085 0.0004
0.6460% 66 5 0.075 0.0005
0.4583% 76 5 0.066 0.0003
0.4430% 77 5 0.065 0.0003
1.0030% 94 5 0.053 0.0005
0.3256% 95 5 0.052 0.0002
0.6731% 103 5 0.048 0.0003
5.3883% 105 5 0.048 0.0026
1.2659% 107 5 0.047 0.0006
1.6177% 111 5 0.045 0.0007
1.4749% 113 5 0.044 0.0007
1.5377% 116 5 0.043 0.0007
1.7369% 120 5 0.042 0.0007
0.8013% 121 5 0.041 0.0003
1.7800% 122 5 0.041 0.0007
2.9780% 126 5 0.040 0.0012
1.9073% 127 5 0.039 0.0007
5.1119% 130 5 0.038 0.0020
1.9102% 134 5 0.037 0.0007
2.0755% 140 5 0.036 0.0007
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Percent Emission
Emissions weighted control

at ppm Start Factor | End Factor | Control factor factor

Level (ppm) (ppm) (end + start) (cf x %)
0.0084% 150 5 0.033 0.0000
3.0734% 153 5 0.033 0.0010
1.7752% 154 5 0.032 0.0006
3.1185% 173 5 0.029 0.0009
2.4443% 175 5 0.029 0.0007
2.3607% 192 5 0.026 0.0006
2.2718% 205 5 0.024 0.0006
1.4715% 211 5 0.024 0.0003
1.4919% 214 5 0.023 0.0003
2.2984% 218 5 0.023 0.0005
1.9401% 226 5 0.022 0.0004
2.3405% 231 5 0.022 0.0005
1.7605% 236 5 0.021 0.0004
2.0967% 238 5 0.021 0.0004
1.9427% 241 5 0.021 0.0004
3.9421% 249 5 0.020 0.0008
2.9571% 265 5 0.019 0.0006
3.5319% 306 5 0.016 0.0006
3.0402% 362 5 0.014 0.0004
10.1659% 440 5 0.011 0.0012
1.0307% 450 5 0.011 0.0001
0.8729% 587 5 0.009 0.0001

Control
100% Factor 0.0490

The two control factors for 40 to 110 mmbtu/hr avdater than 110 mmbtu/hr boilers/heaters
are then weighted based on the ratio of emissiensrgted by the equipment in each size range
resulting in a composite control factor for the ipguent category. Based on the ratio of the sum
of the input ratings for each size range to the sl input ratings, approximately 80% of the
emissions are from the larger units and 20% ara fiee smaller ones.

Start Factor = 0.100 Ib/mmbtu

Current BARCT for 40 — 110 mmbtu/hr units = 0.0Brimbtu

Initial Control Factor for 40 — 110 mmbtu/hr units = Current BARCT =+ Start Factor
= 0.030+0.100
= 0.300

Weighted Control Factor for > 110 mmbtu/hr units ~ 9.049
Weighting control factor for the two different egment sizes:

% of emissions from 40-110 mmbtu units = 20%
% of emissions from >110 mmbtu units = 80%
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Control Factor = 9% of emissions from 40-110 mmbtwdhts

X Initial Control Factor for 40-110
mmbtu/hr units + % of emissions from >110
mmbtu/hr units x Initial Control Factor fo
>110 mmbtu/hr units

20% x 0.30 + 80% x 0.049

0.099

I nternal Combustion Engines

There is no new BARCT proposed for this categoryh@control factors are based solely on
applicable rules. The start factor for internambwmistion engines subject to Rule 1110.2 —
Emissions from Gaseous- and Liquid-fueled Engise8.235 based on the staff report and SIP
submittal for the original rule. Rule 1470 — Reguments for Stationary Diesel-Fueled Internal
Combustion and Other Compression Ignition Engingdi@s to some engines which are exempt
from Rule 1110.2. The control factor for enginedject to Rule 1470 is 0.92 based on the
expected NOx reductions from the rule. The corfotor for engines which are at or below

BARCT and those which are exempt from Rule 111&@ @mot subject to Rule 1470 is 1.00

since no further reductions are required under cantrand control rules. The three control

factors are then weighted to account for the peér@eamissions from each category.

Control factor for engines subject to R1110.2 = 36.2
Control factor for R1110.2 exempt diesel

engines subject to R1470 = 0.920
Control factor for engines not subject to either

rule = 1.000

Weighting control factor for the % of engines i tthree different groups:

% of engines subject to Rule 1110.2 = 74%

% of R1110.2 exempt diesel engines subject to

R1470 = 18%

% of engines not subject to either rule = 8%

Control Factor = % of engines subject to R1110.2 X

control factor for engines subject to
R1110.2 + % of R1110.2 exempt diesel
engines subject to R1470 x control
factor for R1110.2 exempt diesel
engines subject to R1470 + % of engines
not subject to either rule x control factor
for engines not subject to either rule

74% x 0.235 + 18% x 0.92 + 8% x 1.00
0.42
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Cement Kilns

The control factors for cement kilns are facilipesific and ranged from 0.242 to 0.445

depending upon the equipment types. The factore a&sed on Rule 2002 starting and ending
factors since no new BARCT was proposed for thig@ygent category, Rule 1112 — Emissions
of Oxides of Nitrogen from Cement Kilns. The cahfiactor of 0.445 was based on a settlement
agreement regarding the ending factor with ondityci

Gas Turbines

No new BARCT is proposed for gas turbines. Therefthe control factor is based on the Rule
2002 starting factor and ending (Tier 1) factorul&k1134 — Emissions of Oxides of Nitrogen
from Stationary Gas Turbines applies to statiommgay turbines rated at 0.3 megawatt (MW) and
larger and is the basis for the start factor fas tbategory. The initial control factor is
determined by dividing the Rule 2002 Tier | by #tart factor. The initial control factor is then
adjusted because 4 percent of the emissions wame geaking turbines which are exempt from
Rule 1134. After adjusting the factor for exemgtigment, it is then weighted to account for
equipment at or below the Tier | emission limitsRmle 2002. It was determined from the
equipment inventory that approximately 37% of timissions in 1997 came from units at or
below the Tier | level based on permit limit datanh RECLAIM facility permits.

184 Ib/mmbtu

Start Factor 0.
0. 060 Ib/mmbtu

Rule 2002 Tier | factor

Initial Control Factor = Tier 1 factor + Startifgactor
= 0.060+0.184
= 0.326

Adjusting control factor for exempt equipment:

Control factor for exempt equipment = 1.000
% of emissions from exempt equipment = 4%
Adjusted Control Factor = % of exempt equipmentG00 + % of

equipment subject to R1134 x initial
control factor

4% x 1.000 + 96% x 0.326

0.353

Weighting control factor for equipment at or belBwle 1134 emission level:
Control factor for equipment at or below Tier I = .0Q

% emissions from equipment at or below the

Tier | level = 3%
% of emissions above Tier 1 level = 63%
Control Factor = % of emissions from equipment at o

below the Tier | level x control factor
for equipment at or below the Tier |
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level + % of emissions from equipment
above Tier | level x adjusted control
factor

= 37% x 1.00 + 63% x 0.353

= 0.592

Utility Boilers

The control factor for utility boilers was based actual 1997 emissions or fuel throughputs and
the emission concentrations for the utility boilstsject to Rules 1135 and 2009. The power
producing industry provided most of the data anteotdata was taken from the Rule 2009
compliance plan applications. The methodology useddetermining the control factor was
similar to that used for refinery boilers and hesaiteFirst, it was determined what percent of total
1997 utility boiler emissions were at each emissioncentration (ppm) or start factor. This
percent was multiplied by each control factor (impp start factor). The results were then
summed to give a weighted control factor of 0.14Fhe calculation for the weighted control
factor is shown below.

Table 4
Summary of Power Plant 1997 Emission for Utility Bders
Percent Emission
Emissions Weighted
at ppm Start Factor End Factor Control Factor Control Factor
Level (ppm) (ppm) (end =+ start) (cf x %)
4.0% <7 7 1.000 0.040
1.4% 9 7 0.778 0.011
2.5% 10 7 0.700 0.017
0.4% 30 7 0.233 0.001
0.5% 47 7 0.149 0.001
0.2% 57 7 0.123 0.000
0.5% 65 7 0.108 0.001
0.2% 68.3 7 0.102 0.000
0.2% 68.6 7 0.102 0.000
0.8% 80 7 0.088 0.001
82.1% 85 7 0.082 0.068
0.9% 89 7 0.079 0.001
0.5% 90 7 0.078 0.000
0.6% 97 7 0.072 0.000
1.8% 100 7 0.070 0.001
3.5% 189 7 0.037 0.001
100%
Control Factor 0.143

Other Boilers/Heaters

Rule 1146 — Emissions of Oxides of Nitrogen frondustrial, Institutional, and Commercial

Boilers, Steam Generators, and Process HeaterRalel 1146.1 — Emissions of Oxides of
Nitrogen from Small Industrial, Institutional, af@bmmercial Boilers, Steam Generators, and
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Process Heaters apply to all boilers greater thamrbtu/hr with the exception of those used to
generate electricity, Rule 1109 units, and sulfanpreaction boilers.

The starting factors for this category are base®Roles 1146 for boilers/heaters rated at greater
than 5 mmbtu/hr and 1146.1 for those rated at B tmmbtu/hr. The control factors are
calculated by dividing the start factor by the nBARCT level. However, there are two new
BARCT levels for this category, 12 ppm or 0.015vibibtu for units rated less than or equal to
20 mmbtu/hr and 9 ppm or 0.010 Ib/mmbtu for unitsager than 20 mmbtu/hr. Because the
BARCT size ranges do not match the rule size rgngesomposite BARCT number is used
based on a weighted average of the two new BARCiDifs. The composite new BARCT level
is 10.5 ppm or 0.012 Ib/mmbtu.

The two resulting control factors are then weightembed on approximately 85% of the
emissions from Rule 1146 units and 15% from Rulé611 units. The weighted control factor
was then adjusted slightly based on 5 percent efdamissions in 1997 being at or below
BARCT. The amount of emissions at or below BARCaswdetermined based on RECLAIM
facility permit data.

Starting Factor for 1146 (>5 mmbtu/hr) = 0.045 lbibtu
Starting Factor for 1146.1 (2-5 mmbtu/hr) = 0.184rimbtu
New BARCT factor for units >20 mmbtu/hr = 0.010nmbtu
New BARCT factor for units 2-20 mmbtu/hr =  0.01%ntmbtu

Composite BARCT factor for Rule 1146/1146.4 0.012 Ib/mmbtu

Control factor for 1146 (>5 mmbtu/hr) = CompositeABCT factor + Starting
Factor for 1146 (>5 mmbtu/hr)
= 0.012 +0.045
= 0.2667
Control factor for 1146.1 (2-5 mmbtu/hr) = CompesiBARCT factor + Starting
Factor for 1146.1 (2-5 mmbtu/hr)
= 0.012+0.124
= 0.0967
Weighting the control factors for the percent ofiggions subject to each Rule:
% emissions from 1146 boilers = 85%
% emissions from 1146.1 boilers = 15%
Weighted Control Factor = % emissions from 1146 ldosi X

Control factor for 1146 (>5 mmbtu/hr)
+ % emissions from 1146.1 boilers x
Control factor for 1146.1 (2-5
mmbtu/hr)

85% x 0.2667 + 15% x 0.0967

0.2412
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Adjusting for equipment at or below BARCT:

Control factor for equipment at or below

BARCT

% emissions from equipment at or below

BARCT = 5%

% of emissions above BARCT = 95%

Control Factor = % emissions from equipment at or

below BARCT x control factor for
equipment at or below BARCT + % of
emissions above BARCT x weighte
control factor

5% x 1.00 + 95% x 0.2412

0.2791

10 Percent Adjustment

The AQMP projections are based on actual emissioh997 and assumptions for growth. Staff
believes that a certain level of compliance margeds to be explicitly considered in a market
based program, because not all excess/unused RECkrasale in the market to meet the
buyers’ needs. The reasoning is two-fold baseolservations of the market activities in the
last decade of program implementation. First,gheme some companies that made corporate
decisions not to sell unused RTCs; therefore, etarased credits were retired to benefit the
environment, and were not available in the mark8taff performed an analysis to identify
companies that have never sold any RTCs for theJtagears and the amount of RTCs retired
in each compliance year. The analysis indicated titere are about 67 RECLAIM facilities
(many of them joined the program after 1994) treatehnever sold their RTCs and have retired,
on average, 1% of total RTCs in the market annually

Second, facilities typically retain extra RTCs igigen compliance year, should the audit results
show more emissions than reported. This would grefacilities from being subjected to non-
compliance findings, penalties, and potential réidas for future year RTC deductions. In
order to estimate the amount of compliance masjaff selected compliance year (CY) 2002 to
be representative of a typical compliance year. 2092 was chosen because the program has
passed its initial stage for a long enough peribtinee that one would not expect a significant
amount of unused RTCs due to recessionary impactha early 1990’s or uncertainty in
missing data provisions. Meanwhile, there wereoamg applications for control equipment,
resulting in RTCs available for compliance. In iéidd, compliance year 2002 is the first year
after the energy crisis, representing market behmathiat demonstrates how facilities would
maximize RTC use. For example, due to the shortddeTCs during compliance years 2000
and 2001, where, of necessity, some 2002 cycle CsRWere used for year 2001 cycle 2
compliance. On the other hand, since the marleendt experience unusually high demand in
2002, portions of CY 2002 cycle 2 RTCs were tramefe for use in CY 2003 by cycle 1
facilities. This cross-cycle trading illustratesvh facilities can maximize use of their RTCs
unless there is a need to retain such RTCs for then compliance purposes or where no
suitable buyers can be found in the market. Algfom is impossible to quantify the latter, based
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on reasons stated earlier regarding the selecfi@iyo2002 for this analysis, it is believed that

the contribution by the latter to the overall urdisgcess RTCs in 2002 would be small.
Therefore, the remaining RTCs unused in CY 2002lavaiosely resemble what the facilities

would hold back as compliance margin. Staff analysdicates that there were about 9 % of
total 2002 RTCs unused by the end of compliance 3@@2 potentially held back by facilities as

compliance margin or because suitable buyers amtithe identified in the market. This finding

is based on the analysis of cross-cycle tradingrdsd by the AQMD that extended the credit
use to the next compliance year or advanced toptbBeious compliance year. Cross-cycle
trading allows RTC holders to maximize the credi¢ potential and not let them expire unless
they have to.

Furthermore, the AQMP method relies on an overatitol efficiency for a source category,
which may generate some technical uncertainty irsgon quantification. Finally, setting the
emission target based on the AQMP methodologynissisence, setting allowable emissions
based on projected actual emissions. It alsofigstsome adjustment to the market to reflect
compliance margins facilities typically strive tohgéeve.

Based on the discussions above, staff recommerdisgadi0% to the RTC demand calculation
in deriving the 2010 emission reduction target floe RECLAIM program to account for
compliance margin as well as imperfect market atgons between buyers and sellers.

Results

The AQMP methodology results in a 7.7 ton per daiuction, derived as follows:
RTC Reductions = Current RTC Holdings - [AQMP Rennag Emissions x
10% Adjustment Factor]

34.2 tpd - [24.1 x 1.10]

7.7 tpd

The following table (Table 5A) summarizes for eacljor equipment category, the 1997
baseline emissions, the baseline in 2010 assunmogtly as in the 2003 AQMP, the control

factor for each subsumed rule or control measurd, the calculated remaining emissions in
2010. To calculate total reductions for the progratic BARCT adjustment, the total

remaining emissions (24.1 tpd) is adjusted upward® percent, and subtracted from the total
RTC holdings (34.2 tpd). Subsequently, Table 5Bisarizes the RTC holding reductions for
the entire RECLAIM Program.
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Table 5A
RECLAIM BARCT NOx Emissions and Control Factors

Control 1997 2010 Tier | Tier | Tier | New BARCT [New BARCT |New BARCT | Incremental |% Contribution
Measure Baseline | Baseline Control  [Reductions | Remaining Control Reductions | Remaining Reduction | to Incremental
(tpd) (tpd) Factor (tpd) (tpd) Factor (tpd) (tpd) Beyond Tier | Reduction
Non-Power Plants
Miscellaneous 0
Combustion 90A-C-5 5.9 8.2 0.515 3.99 4.21 0.311 5.67 2.53 1.68 20%
FCCU 90P-B-2 6.3 6.6 0.300 4.59 2.01 0.150 5.57 1.03 0.98 11%
Metal Melting & Heat o
Treating 90P-C-5 0.9 1.7 0.500 0.87 0.83 0.444 0.96 0.74 0.09 1%
Refinery Boilers/Heaters| — g 11.4 0.300 7.95 3.45 0.099 10.23 1.17 2.28 27%
Rule 1109
Cement Kiln Rule 1112 5.2 6.4 0.242-0.800 3.65 2.75 0.242-0.800 3.65 2.75 0 0%
Gas Turbines Rule 1134 6.9 8.2 0.592 3.36 4.84 0.592 3.36 4.84 0 0%
Boilers/Heaters 0
Rules 1146/1146.1 4.2 5.0 0.737 1.32 3.68 0.279 3.62 1.38 2.30 27%
Internal Combustion o
Engines Rule 1110.2 10.7 12.1 0.420 7.04 5.06 0.420 7.04 5.06 0 0%
Others 1.4 2.2 0.0 2.14 0 2.14 0 0%
TOTAL 52.4 61.8 32.77 28.97 40.10 21.64 7.33 86%
Rule 2009
Power Plants
Utility Boilers Rule 1135 8.6 11.4 0.250 8.56 2.86 0.143 9.79 1.63 1.23 14%
Internal Combustion o
Engines Rule 1110.2 0.5 0.6 0.420 0.35 0.26 0.420 0.35 0.26 0 0%
Gas Turbines Rule 1134 0.6 0.8 0.592 0.34 0.49 0.592 0.34 0.49 0 0%
TOTAL 9.7 12.8 9.25 3.61 10.48 2.38 1.23 14%
GRAND TOTAL
62.1 74.6 42.02 32.58 50.58 24.02 8.56 100%

Note: The AQMP method reflects control factors for more equipment than just those with new BARCT in order to account for rules or control
measures for each equipment category subsumed by RECLAIM.
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Table 5B
RTC Holding Reduction Summary
Current
Compliance Compliance Compliance Compliance Compliance Total RTC
Year 2004 Year 2007 Year 2008 Year 2009 Year 2010 Reductions
and Later (tpd) (tpd) (tpd) (tpd)
(tpd)

RTC 34.2 30.2 29.0 27.7 26.5 7.7
Holdings
Reductions 4.0 1.2 1.2 1.2
Cumulative 4.0 5.2 6.5 7.7
Reductions
Note: figures are rounded to the nearest tenthtoh.
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Table 6
SIC Code Growth Factors by County for the Year 2010
SIC Sector SIC Code Los Angeles Orange Riverside  San Bernardino
Agriculture 1-9 0.868 0.986 1.019 0.703
Mining 10-12,14 0.910 0.680 1.200 0.260
Oil & Gas Extr. 13 1.000 1.000 1.000 1.000
Construction 15-17 1.354 1.436 2.575 1.602
Food/Tobacco 20 1.090 1.290 1.470 1.500
Textile Mill 22 1.430 1.380 1.670 1.660
Apparel/Other Text. 23 1.390 1.650 1.510 1.450
Lumber/Wood 24 0.890 1.210 1.360 1.500
Furniture/Fixtures 25 0.950 1.150 1.520 1.780
Paper 26 1.270 1.640 1.940 1.510
Printing 27 1.030 1.630 1.710 2.750
Chemicals 28 1.280 1.480 1.630 1.880
Petroleum Products 29 1.000 1.000 1.000 1.000
Rubber & Plastic 30 1.390 2.130 1.900 2.310
Leather 31 0.630 0.640 0.860 0.660
Stone,Clay & Glass 32 1.200 1.110 1.490 1.210
Primary Metals 33 1.730 1.390 1.760 1.830
Fabricated Metals 34 1.030 1.420 1.960 1.900
Machinery 35 2.910 3.840 5.230 7.110
Electronic Equip. 36 2.430 2.510 4.660 4.120
Trans. Equip. 37 1.090 1.270 1.850 1.470
Instruments 38 1.440 2.050 3.620 2.600
Misc. Mfg. 39 0.902 1.130 1.434 1.477
Railroads 40 1.530 1.970 1.320 1.550
Local Transits 41 1.049 1.441 1.167 1.182
Trucking 42 1.436 1.536 1.970 1.815
Water Transport 44 1.083 1.111 0.000 0.000
Air Transport 45 1.100 1.797 2.000 1.243
Pipelines Trans. 46 1.140 1.360 0.000 1.350
Travel Services 47 1.754 1.925 0.857 1.000
Communications 48 1.070 1.830 1.850 2.400
Utilities 49 1.293 1.579 4.200 2.083
Wholesales 50-51 1.034 1.413 1.669 1.648
Retails 52-59 1.023 1.404 1.863 1.531
Finance 60-62,67 0.923 1.569 1.780 1.557
Insurance 63-64 1.030 1.656 1.636 1.417
Real Estate 65,67 1.263 1.529 1.543 1.441
Hotels 70 1.163 1.350 1.182 1.387
Personal Services 72 1.282 1.667 1.920 1.590
Business Services 73 1.549 1.477 2.559 2.093
Auto Repairs 75-76 1.025 1.758 2.289 1.843
Motion Pictures 78 1.164 1.500 1.636 1.133
Amusements 79 1.112 1.554 1.631 1.286
Health Services 80 1.091 1.151 2.183 1.791
Legal Services 81 1.245 1.807 1.923 1.476
Educational Services 82 1.146 1.321 2.300 1.600
Non-Profit Org. 83,84,86 1.304 1.829 2.188 1.745
Professional Services 87,89 1.250 1.443 1.923 1.722
Government 91-97 1.138 1.205 1.563 1.390

Note: SCAG projections relative to 1997 base year.

Source: Table 2-6 of Appendix Il of the 2003 AQMP
For SIC = 4911, CEC forecast was used in the 2003 AQMP to be about 2.5% per year.
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Allocation Method

Although not recommended by staff, calculationseygerformed to estimate the emissions and
what emission reductions would have been if thecalion method is used. Under this
approach, the equipment profile and the peak yetvity (1987 - 1992) was used to establish
the 2000 allocations. For the same source catgydrnistead of the year 2000 ending emission
factors, the proposed new BARCT emission factorsewesed unless no new BARCT was
proposed. The year 2000 ending emission factasttae lower of the Rule 2002, Table 1
emission factors or reported emission factors atstart of the RECLAIM program (i.e., 1993).
The total resulting emissions based on the meth®@& 3 tons per day, about 18 percent higher
than the AQMP method without the 10% adjustmenghlmut 7 percent higher than the AQMP
method with the 10% adjustment. This outcome eeted, because using the individual peak
year activity as a growth surrogate is likely teeppredict emissions growth, resulting in less
emission reductions.

Industry Proposal

Some industry representatives have suggested asmgrket-driven method using RTC price

levels as a surrogate to determine when BARCT le&s met. The method suggests small,
incremental reductions in allocations allowing adsg time for the market to react. The
industry proposal is to remove 2 tons per day ofxNRICs from the program in each of

compliance years 2007 and 2008 on an across-the-i@sis. This proposal is intended to
address the concern about market impacts if taelamreduction is taken too quickly.

Commencing mid-2009 (i.e., after both RECLAIM cyxleave implemented the second-phase
reduction), the AQMD shall determine whether therent program end of cycle RTC credit
prices over the preceding 18 months remained sognifly below $15,000 per ton (or such other
cost benchmark as the Board may establish). Upah gletermination, subject to the
considerations of the full range of factors relévanthe overall performance of the RECLAIM
program, including, but not limited to, RTC pricgends, trading volume, anticipated growth or
decline in levels of economic activity among sosraeibject to RECLAIM and technology
development and implementation, staff may proposthér reductions. No further reductions
would be proposed if the RTC price had reachedas projected soon to reach the established
benchmark. This evaluation would occur no lateantithe AQMP cycle following the
implementation of the second-phase reduction @@&L0) and could occur as early as mid-2009.
Thereafter, the AQMD would evaluate the RECLAIM gram for additional adjustment in
either direction every AQMP cycle.

In addition, the industry proposal would have tH@MD continue to develop rules and protocols
authorizing the generation of RTCs from the redurctin emissions from mobile and area
sources, by extending the sunset dates in exigtieg and adopting appropriate additional rules.

It would be difficult to demonstrate BARCT and egalency with command and control using a
market-driven method and BARCT equivalency becalisemethod does not factor in a date by
which controls may be achieved. With each AQMP gaaluation would occur. By allowing
the market to settle each time an adjustment isentae program would always be attempting to
catch up to BARCT. Appendix C contains a summaased on key proposal elements, of
industry’s proposal as it compares to that of trenmental community’s and staff’s.

AQMD -59- December 2004



Proposed Amended Regulation XX Draft Staff Report

Environmental Community Proposal

The environmental community has proposed that RbB€seduced according to the AQMP
method without the 10% adjustment (10.2 tons psef),danplemented across-the-board, with
reductions occurring over a five year period stgrin 2006 and ending 2010. Reductions from
2006 to 2009, inclusive would be equivalent to izstper day and the remaining 2.2 tons per day
in 2010. In addition, there would not be a lasin/@TC price backstop, therefore, all reductions
would be credited to the SIP, and there would bexemptions. The environmental community
prefers that the power plants remain separate thememainder of the RECLAIM universe due
to the amount of excess RTCs that would be brobgbk into the market. However, if they are
to be included, then they would recommend thatpibwer plant trading restrictions remain in
place until reductions occur and that the facsitifTC holdings be reduced with all other
facilities’ RTC holdings.

BARCT changes with time as new technology develofsmce AQMD is legally required to
achieve equivalent reductions to command & corttrmugh the RECLAIM program, it should
continue to evaluate BARCT as part of future AQMPgpendix C contains a summary, based
on key proposal elements, of the environmental canity's proposal as it compares to that of
industry’s and staff’s.

Industry Comments

* Determination of RTC holding reductions should ¢desgrowth and job impacts.

* Representatives of the power producing industryehraised concerns that use of
1997 actual emissions as the basis for RTC holeidgctions will result in an under-
prediction of power plant emissions, as 1997 waddht year of operating under a
regulated electricity generation market. This @nmn the impact of future
holdings was also shared by other industrial sector

* In order to retain program integrity and reducegbssibility for unintended impacts,
the RTC holding reduction methodology should besdam the peak-year/new-
BARCT methodology. Use of the AQMP, which depeadsontrol and growth
factors, can be inaccurate and emissions based avesiage year would be
inappropriate. It also uses “base year” and fatwrhgrowth rates that appear to
underestimate regional production and industriahpetitiveness needs. The peak-
year method provides high production year compédiexibility. However, if the
AQMP method is used, consideration should be givall facilities to carryover
surpluses to the next year.

* A general concern has been raised that reductiey@nol three tons per day could be
damaging to the market and could result in a sgertd RTCs.

» Afacility that is at BARCT pursuant to its Rule@1 compliance plan should not
be subject to further reductions. Any future redhns should be based on a
determination of new BARCT at the facility.

* Municipal power producing utilities should be exdrfipm the proposed RTC
holding reductions, provided the facility:

0 operates all NOx emitting equipment (excluding R28 exempt equipment)
at BACT or BARCT,; and
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0 has not sold RTCs in the private market.

*  AQMD should monitor the RTC price for two years antloduce the next round of
reductions gradually over a period of 3 years tsues market stability. The
technology-based BARCT determination is not necgsmad inappropriate for a
market program. A $10,000 per ton or $15,000 peRTC price can be used as a
surrogate to indicate if BARCT is achieved.

» Can a more recent year than 1997 be used as gdmsor the AQMP method?

Environmental Organization Comments

* The reductions should begin earlier.

* Reductions should occur over a shorter periodnoé ti

* The 10% adjustment gives too much of a cushionnaaig keep RTC prices too low
to spur the implementation of controls.

* The environmental community has stated that RT@ihglreductions are supported
and that AQMD should seek the greatest reductiossiple, that is, 10.2 tons per
day.

AQMD staff responses to the industry and environi@esommunity comments are
presented in Appendix E.

Staff Recommendations

Staff recommends the AQMP approach with the 10%sidjent for determining the total
reductions for the RECLAIM program. While both imetls have precedence for use in setting
allocations, the allocation approach has some d#sdadges. Using a peak year from 1987 —
1992 as a surrogate for growth relies on data thdt2- 17 years old, whereas the AQMP
approach uses 1997 actual emissions and more kecEveloped growth projections. 1997
actual emissions were used for the baseline for20@8 AQMP. Choosing a different year
would require development of new growth factorsnfr® CAG and revised control factors to
reflect controls implemented by the base year ainog&missions in later years would most likely
be lower than emissions in 1997 to reflect moretrod added by RECLAIM facilities and
turnover of equipment which would be at BACT leveldsing the 1997 base year for the 2003
AQMP is consistent with the original 1994 prograesidn, which used 1987 as the baseline for
the 1991 AQMP.

The allocation method approach uses old peak yaavityg applied to the facility’'s year 1993
equipment list, which may not be representative timee. Using peak year activity results in an
overestimation of the remaining emissions sinas iinlikely all facilities will be operating at
their peak level at the same time. As such, thecaion method cannot be a stand alone
methodology and it needs another reference poidetoonstrate equivalency to the command-
and-control program. In the initial design of tRECLAIM program, both 2000 and 2003
ending allocations were reduced to match the 199MR controls. Calculations for each type
of equipment at each facility 10 years after thegpam implementation would be extremely
difficult, if not impossible. For example, ther@wd be new or replaced equipment that do not
have a historical peak year activity prior to 1994After 1994, major sources report their
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emissions through CEMs that usage data for indalicegquipment is not readily available.
Furthermore, this approach does not address RTdingsl versus calculated emissions and are
less repeatable than the AQMP method. Staff da¢sracommend use of this method for
calculating remaining emissions.

As previously mentioned, the market-driven methadil rely upon an incremental removal of
RTCs from the program in three year intervals. é&inthis method it is assumed that a
RECLAIM program evaluation of RTC prices in conjtinno with future AQMPs would provide
adequate information for any additional reductiorRTCs. This method would have merit if
BARCT was the only variable that impacted the pdE®TCs. In fact there are multiple factors
that influence RTC price. For example, during éimergy crisis in 2000-2001, the RTC prices
went up to $40 to $60 per pound, which was moresalt of delay in installing controls and
increased power plant demand, rather than theréflection of control costs. On this basis, the
market-driven approach is not recommended dueddifficulty of demonstrating equivalency
to command and control and BARCT.

Facilities at BARCT or BACT

Throughout the public process to amend RECLAIMJudmg numerous Working Group and
stakeholder meetings, concerns were raised regpsditether further reductions of facility’s
RTCs would be equitable for facilities already &H8CT or BACT. Several options have been
discussed regarding whether it is appropriate gt certain facilities from further reductions
under RECLAIM. The exemption(s) could either bethe form of: 1) exemption from RTC
reductions only or 2) exclusion from the progratogéther. The general framework for these
scenarios are listed below:

1) Exemption from RTC Reductions

Exempt facilities:

» that are in the RECLAIM program since 1994 and ha984 allocations equivalent to
2000 allocations;

* where all equipment, except those exempt under Ri is at or below the proposed
new BARCT; or

» that have never sold their RTCs post 2004;

For facilities that are exempt:

* holdings would become non-tradable; but

» holdings above initial allocations would not be m¢ from further reductions and are
tradable.

2) Exclusion from the RECLAIM Program

Exclusive facilities:

* where all equipment, except at exempt under Rule ®lat or below BARCT;

» that are willing to accept an annual emissionstbap is based on the amount of RTCs
retired from the program and is subject to equipnmemcentration limits at current
BARCT or BACT Ilimits, and command-and-control regments, for all future
permitting actions; and

For excluded facilities:

AQMD -62- December 2004



Proposed Amended Regulation XX Draft Staff Report

* holdings above initial allocations are not exemptrf further reductions.

Discussion

In a market program, there are many complianceonstiincluding installation of control
equipment or delay of controls by purchasing ceed®ince 1994, facilities have made various
business decisions at different times with the gdatomplying with program requirements at
lower costs. In many cases the cost of compliatess than traditional command-and-control
regulations, due to the flexibility inherent in thepgram, as facilities are not required to control
a particular piece of equipment on a specific saketb a particular emissions level. As long as
the program meets its mass emissions cap, it isimgethe programmatic BARCT requirement,
regardless of whether a facility has actually ihstaBARCT or not. These facts would suggest
that an across-the-board approach to further retheemissions, while allowing facilities to
continue to select of the most advantageous congdiaption(s), is the appropriate approach.
However, staff recognizes that some facilities hamplemented all feasible controls on-site.
Without reducing its production rate or otherwideiting down, especially for those who have
already been reduced between 2001 and 2003, tiieomipliance option for such a facility is to
purchase RTCs. Staff also recognizes that thatabats of the current BARCT evaluation do
not affect all equipment categories under the @agr

There are a number of competing considerationsnyMacilities have already benefited from
the flexibility of the RECLAIM program, includingybusing facility averaging to meet the mass
emissions cap requirement, financing of controltcdbrough RTC sales, and making RTC
purchases to delay costs. The challenge is to itekpolicy determine at what point additional
compliance cost under RECLAIM is no longer beneafieis compared to command-and-control.
The concept of RECLAIM is built upon the objectigé having compliance costs at or below
command-and-control costs, while continuing to pfevflexibility to facilities. Furthermore, a
market has to have an adequate number of partisipanbe a market. Therefore, if an
exemption is broadly crafted, a facility can beand out of the market at will. As such,
RECLAIM cannot effectively function as a markett the same time, a goal of RECLAIM is to
treat facilities equitably within the goals of theogram.

Industry Comments

* For facilities that have already controlled to BAR@:vels or better, it is more
equitable to have no reductions or allow them duhe program.

* Some companies may need protection if they canifiotdato purchase credits and
have already spent money to control facility NOxssions.

» If reductions are required from these facilitié®re should be an AQIP program.

* Some of these companies have benefited from presales of credits; no special
consideration shall be given.

* In a market system there would be less demand gleg=srs) if such facilities were
allowed out of the program or exempted from th@ssithe-board reductions.

* Fewer buyers in the market would mean less needtf@r reductions or innovation.

* The “out-of-program” concept changes the fundamemé¢sign of the RECLAIM
program.
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Environmental Organization Comments

* There should be no exemptions from the progranh) éaality should be subject to
reductions.

AQMD staff responses to the industry and environiaezommunity comments are
presented in Appendix D.

Staff Recommendation

Taking into account all of the issues raised reiggréquity between facilities and market needs,
staff is recommending a limited exemption from ert RTC reductions, if a facility is qualified
and applies for such an exemption. Staff is proygpa set of criteria to exempt certain facilities’
original RTCs issued by AQMD from further RTC retlans resulting from this round of
BARCT evaluation. A summary of these criteria asefollows:

1) The potential exemption would be limited to facd# in existence since 1994, whether
joining RECLAIM at the start of the program or latdue to their actual emissions
exceeding 4 tpy. Newly constructed facilities afi®93 are excluded because they
already benefit from the many design features iICR&AIM on NSR. For example, new
facilities under RECLAIM would only need to purckasffsets at a 1 to 1 ratio instead of
1.2 to 1 under the command-and-control program.soAlunder RECLAIM RTCs
obtained for new facilities only need to be in g)@@ar increments at a time, not a stream
of credits based on potential to emit as requinredeu command-and-control. Unused
RTCs at the end of a compliance year can be solthéenmarket; however, under
command-and-control, offsets, once those RTCs @ensted for permitting purposes,
they cannot be recovered if the actual emissionsxaloreach the potential to emit.
Furthermore, in order to generate ERCs under cordraad-control, credits are
discounted to the BACT level as if the source waperated at a controlled level. This
requirement is not applicable to RECLAIM facilitie©On this basis, new facilities after
1993 would be subiject to the further RTC reductions

2) An exemption would apply to facilities that do rwve any equipment subject to the
proposed new BARCT listed in Table 3 of Rule 2082d the current emission factors
achieved for each equipment onsite are at or beélmv2000 Tier | ending emission
factors provided in Table 1 of Rule 2002. The pgmof this criterion is to ensure that
the qualifying facilities do not have any furtheduction opportunities onsite and do not
contribute to any of the new BARCT reductions fradmeir original RTCs issued by the
AQMD.

3) The facilities have not sold their original allacats for 2007 or later compliance years.
This limitation is to ensure that, if an exemptiaere not granted, the facilities would
otherwise be buyers only because of the further RadDctions, not their previous RTC
sales.

4) The qualifying facilities must demonstrate thatitfeeimulative compliance costs under
RECLAIM as of the date of their application for exation exceeded the costs that the
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facilities would otherwise have incurred under dmenmand-and-control. Costs under
command-and-control category would include contemuipment or any retrofit
technology necessary to meet and maintain the @migactors specified as the year
2000 Tier | ending emission factors for the apgilesequipment categories in Table 1 of
Rule 2002. This cost data was determined usingctis® parameters and procedures
identified in the most recent edition of the Coht@mst Manual published by the U.S.
EPA Office of Air Quality and Planning Standard€osts for the RECLAIM program
would include control costs to attain the emissfantors for the equipment at the
facilities and all revenues and/or costs associatgd RTC transactions (including
broker commissions) as reported to the Districtowklver, costs associated with legal
proceedings, feasibility studies, or market agtianalysis not directly related to RTC
transactions are excluded from the cost consiaeratin addition, costs associated with
the installation of BACT under Rule 2005 or monitgr; recordkeeping, and reporting
(e.g., CEMS) under Rule 2012 (C) are excluded mx#uese provisions are mandatory
in RECLAIM and are required under command-and-adras well. Similarly, costs that
resulted in NOx emission reductions in excess aéting the RECLAIM requirement for
that equipment type are excluded. RECLAIM fa@hti are allowed to choose
compliance strategies under RECLAIM including itistg better controls. The excess
emission reductions can then be used to offsetstonis increases from other sources at
the same site. The costs of over-control should b® included to exaggerate the
RECLAIM costs in that under command-and-controlsthemission increases would
have to be offset under New Source Review requinesneFurthermore, excluded from
consideration are costs that did not directly reddOx emissions, costs that result only
in improving process efficiency or product qualitgst of projects that were initiated
before the date the facility was subject to RECLARgquirements, and costs of
litigation. These costs would have occurred undgher of the two regulatory
approaches and would have cancelled out in the aosgm. In addition, cost savings
that resulted in implementing any NOx emissionatsgyy, such as fuel savings, increased
production or sale are to be included as beneddits @sult of implementing control under
RECLAIM.

5) Alternatively to the above four criteria, facilisiethat have implemented all feasible
controls on site at the start of the program adexwed by the fact that their initial 1994
and 2000 allocations were calculated based onaime £mission rates (i.e., zero rate of
reductions between 1994 and 2000) can potential@ifify for the exemption. They can
qualify if they have not sold their 2007 or lateF& and their current emission rates
achieved on site continue to be equal to or leas the emission factors provided in
Table 3 or Table 1, whichever is lower. Althougavimg implemented all feasible
measures, these facilities were subject to the s288€ reductions as the rest of the
RECLAIM facilities between 2001 and 2003. Accolyy additional reductions would
put them further in the RTC deficit category. Téfere, staff is proposing to exempt
these facilities from this further shave.

The exemption would only apply to the original RTiSsued by the District. RTCs acquired
after the start of the program would be subjedhtosame reductions as the rest of the market.
Facilities have two windows of opportunity to apfdy the exemption 1) within six months after
the rule adoption or, 2) between January 1 and M&L, 2006. These timeframes would
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provide adequate time to complete the staff re\aad approval process prior to the start of 2007
reductions. Because the exempted reductions fhasetfacilities will be redistributed to other
facilities/RTC holders in the program, the stafbposal does not recommend the exemption
application process be ongoing. The rest of theketaneeds to have certainty for their reduction
targets. Furthermore, the exemption is only applie to the current BARCT evaluation. The
exempt facilities are not insulated from future ueitbns if future onsite control options are
identified as part of periodic BARCT evaluatiorihe exempt facilities need to continue to meet
the Rule 2004 requirements and are subject to ROGS requirements, if applicable. Once
facilities receive an approval from the Districl, @ their original RTCs for compliance years
2007 and after are designated as non-tradablee 8ue primary reason for the exemption is that
the facilities’ only compliance option is the puase of RTCs and the facilities have
implemented all feasible controls, it would not fa& to the rest of the market to allow the
facilities to participate in the market when theandoenefit from the market, but to exit the
market when further reductions are required forrttagket. Shifting the reduction burden from
the exempt facilities to the rest of the market ldomake the RECLAIM compliance costs
distributed to facilities more like a command-armrol system, because there would be fewer
buyers in the market. Reserving the selling peyd to the non-exempt facilities can potentially
mitigate their compliance costs and may incentivamdvanced controls beyond proposed
BARCT. The process is initiated by facility subtim¢) a request for exemption in the form of a
compliance plan application. The facility wouldbsut all relevant data to demonstrate its
eligibility for the exemption. The application Wide denied if it lacks all required information.
If facilities requesting an exemption disagree witle staff's evaluation, an appeal process
through the Hearing Board is proposed to resolealtbpute.

Staff's proposal seeks to balance the need to ainird viable RECLAIM market while
addressing the serious concerns raised by fasilitteat do not have further reduction
opportunities on site. The exemption criteria uiggls an element of cost comparison, which is
based on the H&S Code requirement that the RECLAtbgram shall be at a cost equal or less
than that of the command and control program. @lgh the cost threshold has been used on a
programmatic basis, the same concept was adapteddrandividual facilities. This approach
along with other requirements, such as non-tradadelgignation for 2007 and later RTCs,
ensures that facilities have contributed their $hiare to the market before exiting the reduction
pool. It also ensure that they cannot further befrem the market by selling excess RTCs due
to production fluctuations. In addition, the fooeg reductions from the exempt facilities would
be redistributed among the remaining facilitieathieve the same reduction goal 2 years later.
Staff believes these delayed reductions would itieestate requirement of achieving BARCT in
a timely manner. The current reduction schedulgased on a typical implementation schedule
for the source category as a whole, not for indigldfacilities. Under the source-specific rules,
it is not unusual that extended compliance dategldvbe granted to individual facilities where
control options are not currently available (i.&agilities requesting exemptions) or that a
reasonable lead time is given to facilities thagch&o achieve additional reductions (i.e., greater
reductions for the remaining facilities in the mat)k

Staff has evaluated and rejected the approachdieceeoverall RTCs suggested by industry- or
facility-specific reductions. If an industry-spiciapproach were selected, an equal reduction
would be applied to all facilities within the sameustry. This approach would present several
problems: 1) it would not address the issue ofifi@s already at or below BARCT; 2) not all
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facilities in the same industry category have ig@htequipment profiles; and 3) a fair percent of
reduction would be difficult to derive because meed new BARCT is equipment-based, not
industry-based. If a facility-specific approachreveelected, it would require the re-calculation
of appropriate RTCs for every facility based ontaier production levels. This approach,
however, cannot address the problem regardingdtenpal difference between current holdings
and projected emissions at BARCT by RECLAIM fa®@t, or holdings by non-RECLAIM
facilities. Excess holdings at a facility may regent purchases for future expansion, not
necessarily emission reduction potential. Simylaidcilities may currently hold less calculated
BARCT emissions due to prior trading activities the end, it would be difficult to determine
how many RTCs to take, if any. Furthermore, eithethod would still likely require an across-
the-board adjustment to match the command-and@oetuivalency similar to the initial
RECLAIM program for its 2000 and 2003 allocationetenination.
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Rate of NOx RTC Reductions and How Reductions are pgplied
Introduction

A key requirement is that BARCT be implemented agductions achieved on a timely basis
reflecting the availability of BARCT controls. Tiee are several policy options for how
reductions are obtained from RECLAIM, including thl®pe of the reduction line, the time
allowed for reductions to occur and whether redunstiare applied equally to all RTC holders or
by differential rates of reduction by industry orfacility.

Just as the 1991 AQMP reductions from compliancar y2000 to 2003 were applied
programmatically across all facilities, regardlegssquipment type and size, staff proposes to
utilize the same approach for achieving additioaealission reductions under the program.
Factors for analyzing the appropriate reductioredake include the time necessary for planning,
design, financing, engineering, and construction.

Discussion
Rate of NOx RTC Reductions

Under the current RECLAIM regulation, RTCs have agmed at the same level since 2003.
Total actual emissions from all RECLAIM facilitider the year 2002 were 30 tons per day,
approximately 8.5 tons per day less than the avail®TCs in the market. Reported actual
emissions for the compliance year 2003 are 27.6 far day, 6.6 tons per day lower than
available RTCs in the program. Annual audits f&@GRAIM show that, except for the energy
crisis in 2000 and 2001, there are generally 12aercent unused RTCs at the end of the
compliance year. While not all unused RTCs arelabva in the market, the current very low
prices during the reconciliation period (less tf#in00 per pound, and as low as $0.40 per
pound), indicate that the market as a whole hasssx®TCs and can be further reduced in a
reasonable time frame. Specifically, Rule 2009 @oplants have implemented BARCT (and
beyond BARCT for the purpose of this proposal) sig603. The most recent compliance year
2003 power plant reports indicate that power pléuais 4.4 tons per day excess RTCs in 2003.
This indicates that near-term reductions are féasiased on reductions already achieved.

In addition to examining when reductions can begimns also necessary to determine when all

BARCT measures can be fully implemented. Somepsgeint categories (i.e., FCCUs) may

need until 2010 to achieve these reductions dudad¢tors such as planning, engineering,

permitting and equipment turn-around time. Consevere raised that although the market as a
whole clearly has sufficient RTCs, adequate tine,(R to 3 years) should be given to individual

facilities should they choose to install contreistead of purchasing credits from the market.

RTC Reduction Options
Regardless of the years in which RTC holding reduast occur, there are two options for the

application of those reductions: an “across-therho reduction; and equipment-/industry-
specific reduction. Each approach has advantagksdiaadvantages.
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Across-the-Board

Under this approach, each facility or RTC holdeulddhave an equal percentage reduction from
their current RTC holdings for each individual yedfor example, if the reductions were 20
percent by 2010, all RTC holdings will be reducgdhe same percentage. This approach, from
a market aspect, is believed to be the most apptepras it achieves reductions on a
programmatic basis and allows the market forcesupiply and demand to dictate where the
most cost-effective reductions will come from. thermore, this approach would have minimal
interruption to the ongoing trading activities, dase regardless who holds the credits, the rate of
reductions would be the same.

Equipment-/Industry-Specific

This approach would apply reductions to only thiasslities that have equipment where a new
BARCT level has been determined. The reductior®TC€ holdings would be facility-specific
based on the level of control achieved at theifgcilThe reduction would be derived based on
the allocation method discussed earlier. This @ggh, from an equity standpoint, does not
appear to disbenefit (in the form of RTC holdingluetions) those facilities that have already
made efforts to achieve BARCT at their facilityare already at BACT. However, it does not
address several issues. These include: seledtiappoopriate activity levels for the facilities in
guestion; how to demonstrate programmatic equiegiéa command and control; based on a
snapshot of holdings, certain amount of RTCs wailllehys be held by brokers who do not own
or operate any equipment; facilities may hold eriss for future expansion not representing
current emissions; and facilities could transfer0RTto another facility or third party if that
would result in a lower rate of reduction. Thispagach also fails to recognize the trading
activities that have taken place since the inceptiicthe program.

Exemption from Reductions

In this approach, a facility would be exempted fr&MmC reductions in recognition of each
equipment at the facility meeting or exceeding entrBARCT requirements. Facilities at
BARCT would be “side-tracked” within the RECLAIM @gram and not subject to further
allocation reductions until such time there is tedmination that further BARCT controls can be
applied. As a condition of gaining this statusBBARCT facility could not be a net seller of
RTCs. In other words, it would be allowed to buy®®, and it would be allowed to trade
between cycles as long as the net effect of itinigawas to increase the number of RTCs held
over the cycle to cycle trading period (i.e., 18ntins). This exemption from the shave would
apply only to the District’s allocation of RTCs tioe facilities, not to any RTCs acquired from
third parties and held by facilities in their acotas By requiring a shave of RTCs acquired from
third parties, concerns about “RTC laundering” hiyd parties to avoid the shave are prevented.

Price Trigger for Temporary Relief

Industry expressed concerns regarding the potdotiahcreased RTC prices and the amount of
time it takes to conduct a Rule 2015 evaluatioth@event prices exceed $15,000 per ton. One
possible solution is to track RTC market price tovide a temporary relief mechanism. An
advantage of this approach is the assurance ofiek qesponse to stabilize the market.
However, the industry stakeholders claimed thay ttennot effectively rely on this strategy,
because they need to plan their compliance optseweral years ahead. Environmental
representatives have commented that this reliefovesy the incentive to install control
equipment and raises the potential for market maain. Staff's response, however, is that

AQMD -69- December 2004



Proposed Amended Regulation XX Draft Staff Report

the relief is not designed to delay controls, lousérve as a temporary solution when there is a
significant mismatch between and demand and suppile giving staff time to perform a
program evaluation.

Industry Comments

* Some industry representatives have stated that®lding reductions for the
RECLAIM program should be implemented evenly acalsRECLAIM sources.
Other industry representatives advocate equipnoentdustry-specific reductions,
stating that across-the-board reductions are motoféacilities that have installed
control equipment and accomplished their commets@w@mmand-and-control
reductions.

* Industry representatives have recommended thatgrogatic reductions begin in
2007 instead of 2006 to allow time for installing @ollution controls, to allow
adequate time for planning, design, permitting,starttion, and implementation of
control equipment.

e Access to restricted RTCs in the event prices ek&46&,000 per ton should be based
on a one-month or three-month period, not a 12-maolting average.

* Restricted RTCs should be transferable to facslitieder common ownership in the
event the average RTC prices threshold of $15,9@@d¢eeded.

Environmental Organization Comments
» The reductions should begin earlier.
* Reductions should occur over a shorter periodnoé ti

AQMD staff responses to the industry and environi@esommunity comments are
presented in Appendix E.

Staff Recommendation

Staff proposes that a decrease in RTC holdings dvbal implemented across-the-board with
limited exemption on a two-phase programmatic blastaieen compliance years 2007 and 2010
reflecting the total reduction of 7.7 tons per day22.5 percent) for the current program. The
first phase is 4 tons per day in 2007 and 3.7 twiween 2008 and 2010 in equal increments.
As a companion piece to this recommendation, pg@harts would be able to buy RTCs for any
compliance year upon adoption, however, they watiltdbe restricted to selling RTC for only
the 2007 compliance year or later. Reductionsd072 4.0 tons per day, would be credited
toward the California SIP. Reductions for the 2@&®ugh 2010 compliance years would be
retained by facilities as non-tradable creditsuse or sale only if the average RTC price, based
on a 12-month rolling average, exceeds $15,00@gueduring 2008 or later years. In the event
this occurs, the incremental reductions would nogér be restricted and the holders of the
credits could use or sell the RTCs for complianggpses pursuant to Rule 2004. When prices
exceed $15,000 per ton, a program evaluation is eguired under Rule 2015 and upon
completion of the evaluation, staff will recommemgpropriate adjustments and/or other
necessary corrections to the program. In the etlentaverage RTC price falls back below
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$15,000 per ton, then the reductions will be reitest for future years. Staff, therefore, believes
the relief would be a temporary delay in achieuimg targeted reductions.

Staff is proposing a 12-month rolling average itedaining if the average RTC price exceeds
$15,000 per ton. This time-frame is chosen to dwmmtential price manipulation. Staff has
observed that most of the trading activities ocduring the cycle-end reconciliation. A 12-
month period provides an average price of 2 tradipgles, which would eliminate isolated
abnormalities. $15,000 per ton is selected becdauseslightly higher than the overall cost-
effectiveness for BARCT under the staff proposdfurthermore, it is consistent with the
threshold in Rule 2015 for program evaluation. sTpiice threshold ensures that the program
continues to meet the state law requirements foR8A equivalency.

A two-phase reduction approach is designed to addwo seemingly conflicting objectives.

First, industry stakeholders requested sufficieadl time be given to facilities who want to
install controls in lieu of purchasing RTCs. A tyear lead time (2005-2006) for equipment
design, budgeting cycle (i.e., 2005-2006), perngttiand installation of low-NOx burners is
adequate. Second, since power plants have alregdgmented BARCT, immediate reductions
from the program can be taken to reflect BARCT.la@g the start of reductions until 2007
and restricting power plant trading would in esgergtain the environmental benefit from power
plant reductions in the interim while allowing otHacilities to install controls if electing to do

so. The price trigger provides a safety valvetf@ market without compromising long-term
environmental objectives.

Due to the large size and complexity of many faedi, such as refineries, reductions were
assumed to occur over several years due to vaegugpment turn-arounds scheduled. In
addition, for such large facilities, it was necegda take into consideration turn-around times
for equipment turnover and maintenance. For exejtpe schedule for refinery FCCU turn-
arounds would not be completed by all refineriesl| after 2008. Therefore, staff is proposing
reductions to be spread out from 2007 to 2010.s Would provide the additional reductions
necessary to achieve the command-and-control dgaivamission reductions and allow for the
necessary lead time to implement the reductiotiseafiacilities.

The staff proposal is based on cost-effective cbéchnologies implemented under a schedule
if command and control rules were implemented. Elav, in a market program, the decision to
purchase RTCs or install controls and the impleatéort schedule is decided by the individual
facility operators. In a relatively small markéte RECLAIM, there is a potential to have a
mismatch between demand and supply. Therefor#,re@mmends a price trigger to monitor
the market by providing temporary relief. The wrasvhy the reductions for compliance years
2008 through 2010 are subject to price trigger Xplaned as follows. The first phase of
reductions (4 tons per day) can be achieved witatgr certainty based on the reductions
already achieved as of 2003-2004 and has conséosusll stakeholders. The second phase of
reductions has been subject to debate regardingotaosts, cost-effectiveness, and growth
projections in the 2003 AQMP, particularly for dlec generation. As can be seen in Table 7,
demographic projections do vary slightly betweeamping cycles for the same year 2010. Thus,
the price trigger mechanism provides an emergeglosf valve should unexpected events occur
to provide a temporary relief. It should be notedt currently Rule 2015 requires a program
evaluation when credit price exceeds $15,000 per tdhis temporary relief allows staff to
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perform a more detailed program evaluation to dete the causes and, depending on the
findings, staff may recommend other actions for @merning Board’s consideration to correct
the problems. However, when RTC prices returndomal (i.e., below 15,000 per ton) for a
period of 6 months, scheduled reductions will resioaginning in the next compliance year.

Table 7

Baseline Socioeconomic Forecasts for the South Coadr Basin for 2010

Socioeconomic|
Category 1991 AQMP 1994 AQMP 1997 AQMP 2003 AQMP
Population
(millions) 15.7 17.3 16.7 18.2
Housing Units
(millions) 6.1 6.0 5.7 5.9
Total
Employment
(millions) 8.2 8.6 8.0 8.5
Daily VMT
(millions) 387.6 413.9 377.9 454.7

Source: Chap. 3 of 1991, 1994, 1997 & 2003 AQMPs

The $15,000 per ton trigger for program evaluatiamuld be retained as a program backstop
measure in Rule 2015. Of the total 7.7 tons pgradgproposed NOx reductions, only the phase
one reductions attributed to compliance year 20@7, @.0 tons per day) would be submitted to
the SIP. The remaining NOx reductions attributeddmpliance years 2008 through 2010 (i.e.,
3.7 tons per day) would not be submitted to thetSIRllow for some or all of these reductions
to be used in the event RTC prices rise beyondd®D5per ton.

Figure 10 illustrates the staff and alternativeposals relative to the current RTCs and reported
actual emissions. The dotted line for the stafippisal represents the projected available RTCs
in the market with power plants continue to be sabjo trading restrictions. The emission
reduction under staff's proposal would result il@@missions approximately 1.2 tons per day
below the reported 2003 emissions, while the ingugtoposal would be 2.5 tons above the
2003 levels.
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Figure 10
NOx RTC Reductions
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D. GENERAL DISCUSSION TOPICS

Throughout the rule development process, otheesstuat have not been discussed previously in
this Draft Staff Report have been raised. Thesgess are described below, with discussion and
staff recommendations, where appropriate.

Cost Threshold
Issue

This issue involves: (1) the appropriateness tifrashold, and (2) if appropriate, the value of
the threshold.

Background

The Governing Board has not set an upper limitclost-effectiveness. Cost-effectiveness for
command and control rules for NOx BARCT is lookddoa a rule-by-rule basis rather than
having a single dollar per ton number. When a rsilérought to the Governing Board, the
Board determines the cost, affordability to the uisidy, etc. and determines the cost-
effectiveness number for the controls. The RECLAfv¥bgram combines many types of
industries. Therefore a mixture of more and |lesg-effective controls is appropriate.

Cost-effectiveness is used as a criteria for amadyzontrols for new equipment for non-major
sources. Under the Best Available Control TechgpldBACT) guidelines, the current
maximum cost-effectiveness is $19,100 per ton f@xNcontrols and the incremental cost-
effectiveness maximum is $57,200 per ton.

Under the RECLAIM rules, a program evaluation iguieed if the average cost of RTCs over a
one-year period reaches $15,000 per ton. Thisiatiah level was never intended to be used as
a cap and has never been adjusted to present wdiiah if it had would be about $17,500 per
ton. It should be noted that control cost is onhye factor affecting RTC prices. Other
significant factors include supply and demand eflds available in the market.

Discussion

Neither BARCT nor the RECLAIM program requires toaly the least cost control alternatives
are considered. Theoretically, the most cost-&ffeccontrols are put on first by RECLAIM
facilities, followed by more costly controls. REEIM is designed to encourage the
development of more cost-effective controls.

An analysis of previous NOx rules and control measuvas done to help quantify cost-
effectiveness. The following weighted cost-effeetiess includes stationary source AQMD
rules and 2003 AQMP control measures. This armlgbiows that $15,000 per ton level
represents the upper 75 percent of the weightedetfextiveness in relation to the statistically
significant parameters of these rules and contedsures. All results are in 2003 dollars.
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Table 8
Cost-Effectiveness of AQMD Rules and 2003 AQMP Meases
Cost-Effectiveness

$9,900 Average

$6,600 Standard Deviation
$12,900 60 Percentile
$14,300 75 Percentile
$17,800 90 Percentile
$20,200 95 Percentile

As shown above, the PAR 2002 $15,000 per ton caietiéo the 75 percentile or even lower.
Theoretically speaking, RTCs should reflect bothtaml costs and transaction costs. A market
price of $15,000 per ton would mean the controt &oactually less. Statistically, an upper
percentile would be appropriate in establishingigper limit.

In the past, the AQMD Board has adopted new or aeemnules with a cost-effectiveness that is
within the range of the costs associated with ttapg@sed amendments. Table 9 provides a
summary of some past Board actions.

Table 9
Cost-Effectiveness of Past Board Actions

Cost-Effectiveness

Date of Date of
Adoption or | Adoption/ 2003
Rule No. Source(s) Amendment| Amendment| Dollars
Refinery
1109 |Boilers/Heaters August 1988 $12,700 $16,700

1146.1 | Small Boilers/Heatels October 199®%12,500 $15,300

1135 Utility Boilers July 1991 $28,150 $34,0Q0
2003
AQMP |Various August 200B $22,000

H&S Code 839616(f) requires the AQMD to set a mankece for RTCs above which a

reassessment of the program is triggered. It shbel noted that if the $15,000 program
evaluation trigger level of Rule 2015, which wagpteéd as part of the original program design,
were converted to current dollars, the programuatain level would be approximately $17,400.
Affordability and overall costs are critical factom rule development. Setting one universal
cost-effectiveness threshold may take away theliliy in industry-by-industry consideration.

Cost-effectiveness and affordability are critical $mall business. Also, one should not
underestimate the technology advancement potehaaltends to lower control costs over time.
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For example, when Rule 1135 was first adopted t6& $ost then was $9,700 and now is
$3,100.

Relative to a BARCT cost threshold, some industaytipipants have argued that a limit,
suggested in a July 1997 presidential policy meegarding implementation of revised air
quality standards for ozone and PM, should be u3ée intent of the memo was to demonstrate
that there was a “strong desire to drive the dgrakent of new technologies with the potential of
greater emission reduction at less cost.” Spetificthe memo states, “$10,000 per ton of
emission reduction is the high end of the rangesafonable cost to impose on sources.” The
memo did not provide the basis for this cost tho&lfigure, but was intended to be used not
only for strategies to attain the PM and ozonedsads, but for market-based strategies as well
to reduce compliance costs. This included concayth as a Clean Air Investment Fund, which
would allow sources facing control costs highent$&0,000 a ton for any of these pollutants to
pay a set annual amount per ton to fund cost-@feeimissions reductions from non-traditional
and small sources. However, the final EIP (Jan20§1) stated that the $10,000 per ton
threshold be used “as a guide,” but that state landl agencies may set “required per ton
threshold for payment into a fund higher or lowleart $10,000, based on local and regional
circumstances and the purposes designated foutite.f’ Circumstances in this region are such
that significant additional reductions are neededttain national ambient air quality standards,
such that a low threshold of $10,000 is inapprderizecause it would not result in enough
reductions. In addition, this level was not seaasgulatory requirement, rather it was a policy
objective of the administration in 1997.

In the evaluation of BARCT, not all equipment categs have a new BARCT level proposed.
However, incremental cost-effectiveness was a densiion when a new BARCT level was

identified for certain categories. For example, boilers subject to Rule 1146, SCR was not
accepted as BARCT due to the incremental cost wirab(i.e., from 30 ppm to 5 ppm). Based

on the incremental cost-effectiveness, the levelooitrol for this category was then identified as
ultra-low NOx burners. This is not to say thaaiboiler is currently uncontrolled, SCR would

not be considered cost-effective. For refinery téysa and boilers a 5 ppm emission
concentration from SCR control led to a bifurcattmnequipment size. That is, SCR was not
found cost-effective for units between 40 and 1X8btu/hr. For the larger than 110 mmbtu/hr
units, SCR was identified to be cost-effective dinerefore proposed as BARCT. In another
example, a new BARCT level was determined for gaines. Adding SCR to obtain further

reductions was found not to be cost-effective d@reductions were therefore not included in
the programmatic reductions.
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Table 10
Cost-Effectiveness Ranking
BARCT Control
Equipment $/ton Concentration | Technology

Utility Boilers® 1,500 — 3,000 7 ppm SCR
Heat Treating 4,000 45 ppm LoNOx
Metal Melting 8,500 45 ppm LoNOx
R1146, R1146.1 Boilers/Heaters 9,000 — 10,000 9and 12 ppm LoNOx
Misc. 11,000 30 ppm LoNOx
FCCU? 12,200 85% reduction SCR
R1109 Boilers/Heaters > 110 mmBtu® 11,200 — 17,000 5 ppm SCR

' Rule 2009 Utility boiler cost-effectiveness is based on pre-Rule 2009 emissions.
? Cost-effectiveness based on 25 year life, others based on 10 year life.

Based on this ranking, if the more costly contnakre removed from the staff proposal, the
costs, as well as potential reductions would beifsogntly less. Table 11 provides an example
for various scenarios if certain refinery equipmeste not included in the BARCT adjustments.

Table 11
Potential Scenarios Based On Cost-Effectiveness Rang

Reductions w/10% .
Market Adjustment Weighted Average C/E

All BARCT Proposed 10.2 7.7 $8,300 — $13,000
All BARCT w/o R1109 Units

Scenario Reductions®, tpd

>110 mmbtu/hr 7.9 5.3 $9,300 — $10,000
All BARCT w/o R1109 Units
110-250 mmbtu/hr 8.8 6.4 $10,700 — $12,800
All BARCT w/o R1109 Units oo - 55000 99,400

>110 mmbtu/hr & FCCU
1. Emission reductions include Rule 2009 Utility Boilers, cost-effectiveness does not.

Industry Comments

» Allowable cost-effectiveness should not exceed @® per ton of reduction, based
on a 10-year equipment life. Any control equipm@ith a higher cost-effectiveness
should not be considered when determining the levBITC reductions sought as a
result of this process.

* A BARCT cost-effectiveness threshold needs to babéished.

* BARCT cost-effectiveness should be based on $1}e0@n NOx threshold given
by EPA as ceiling for BARCT. If not, then BARCTsteeffectiveness should be set
at $15,000 per ton, consistent with the prograntuaiean criteria of Rule 2015.

» Cost-effectiveness should not exceed that notéakei2003 AQMP control measure
for further RECLAIM reductions.
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Environmental Organization Comments

* A cost threshold prevents the market from perfogas a free market.

» If a cost threshold is set to prevent credit prites rising too high, then a low end
threshold should be set to prevent prices fromgyo low. When credit prices
drop there is a disincentive for facilities to amahtrols.

AQMD staff responses to the industry and environi@esommunity comments are
presented in Appendix E.

Staff Recommendation

Adopting one cost-effectiveness threshold for BARQIEs for all industries does not take into
consideration differences in size and availableusses. For example if an industry is made up
primarily of small businesses affordability may be® an issue, whereas large industry may
have no problem with that same threshold. Stafbmemends considering cost-effectiveness on
equipment category basis.

LCF and DCF Cost-Effectiveness Methods
Issue

The AQMD routinely conducts cost-effective analysegarding proposed rules and regulations
that result in the reduction of criteria polluta(&x, SOx, VOC, PM, and CO). The analysis is
used as a measure of relative effectiveness obpopal. It is generally used to compare and
rank rules, control measures, or alternative medramissions control relating to the cost of
purchasing, installing, and operating control eqept in order to achieve the projected
emission reductions. Cost-effectiveness is a kemnent to the BARCT criteria for economic
feasibility. There are two primary methods for leaing cost-effectiveness: Discounted Cash
Flow (DCF); and Levelized Cash Flow (LCF). DCRhs AQMD’s chosen method of analyzing
costs. However, comments have been received suggebat the LCF method of cost-
effectiveness should be used in support of AQMIEmaking. This issue has been a long-
standing debate. The Board approved the use of iDAR89. Likewise, it has been used for
BACT determinations since 1995 and rule developnsamte 1996. However, the purpose of
any method is to provide a relative comparison d@stpand future actions. In general, LCF
reflects a cost-effectiveness that is approxima@élyercent higher than DCF.

Background

The major parameters in cost-effectiveness inckajgtal and installation costs, operating and
maintenance costs, interest rates, and project |BECF is based on a conversion of future
expenditures (including annual costs) to a pregalue basis using a present value factor. LCF
is different in that fixed capital expenditures a@nverted into an equivalent annual amount
using a capital recovery factor. Under the sanerast rate and project life, the present value
factor is a reciprocal of the capital recovery éactLCF generally yields numbers that are 20 to
30% higher that DCF. Appendix B provides a moreaitied discussion of each method and
includes examples of each.
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Discussion

DCF is more versatile than LCF in that DCF canlgafal with non-constant annual operating
and maintenance costs and those costs occurriggridnhan the standard one-year interval (e.g.,
catalyst replacement every five years). Secondi Rbws non-uniform emission reductions
over the project life. Finally, DCF is neutral dmow a project is financed by individual
businesses, which is very much tied to the welkpaf these businesses.

In addition, the most important criteria in applyim cost-effectiveness methodology is to
maintain consistency. That is, if past rulemakingjects are based on DCF, then it would be
prudent to continue using DCF for future projectdsing the LCF method for this analysis
would result in the inability to compare cost-effeeness for new BARCT with past rules.

Industry Comments

* LCF is more appropriate than DCF for cost-effeciass.
* In comparing control technologies relied upon Kyeotair districts, consistent cost-
effectiveness methodologies should be used to nekappropriate comparison.

The stakeholder comments have been addresseddisthession above.
General Industry Comments

* The proposed RECLAIM amendments and the agreeméntGARB alters the
fundamental principals in the design of the proglgmedefining BARCT
equivalency every three years.

Discussion:  The requirements of the Health andt$&ede are not intended to be a one-time
demonstration at the start of the program. Rul@22flso states the potential for further emission
reductions needed for attainment demonstrationerdfbre, it is not against the fundamental
design of the program to perform periodic reviewnewv BARCT. AQMD staff worked closely
with CARB staff regarding the appropriate intervat the BARCT review required by H&S
Code § 40440. The agreement was to review BARGIryethree years in conjunction with
AQMP revisions. This allows a systematic revievena reasonable period of time, rather than
utilizing the most conservative approach of requgra BARCT every time any of the RECLAIM
rules are amended. The program design concepteeting equivalent reductions from the
sources in the program as what would have occumreter command and control remains
unchanged. Staff recommends that a BARCT analysionducted every three years, in
conjunction with AQMP revisions.

* The proposal does not adequately factor the naectddits as a result of NSR. An
example is the potential need for increased eteptwer generation over the next ten
years. The proposal fails to recognize the sigaifce of this industry’s expected
growth.
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Discussion:  The method used to calculate emis&duaations possible for the BARCT relied
on the new control factors for select categoriegaiipment and the growth factors from the
2003 AQMP. New source growth is accounted forhie tategory and county projections of
growth. For power plants, the CEC forecast ofgEcent per year was used to estimate growth
for this sector.

* RTC reductions should be recognized as a “take-aofagredits that have real,
significant financial cost to companies. This eg@nts a financial loss since many
companies bought such credits to ensure complianb&s is a write-off that
publicly-traded companies will have to show in tHeiancial statements. The
replacement or opportunity cost of the RTC redurcitolarger than the anticipated
financial loss. The RTC reductions will signifi¢gnincrease the cost of future
compliance, as these credits were not surplusécatipnal needs.

Discussion: At the onset of RECLAIM, RTCs wereoalited to RECLAIM facilities free of
additional charge, yet have value to the facilitlssa commodity that can be bought and sold.
While RTCs have value, they are not a propertytrigh

The proposed amendments to RECLAIM will reducertbmber of current RTCs. Since there
was no cost associated with allocated RTCs foct#itia there should be no financial loss to the
facility as the AQMD retires them. Any additionalirchase of RTCs executed by a facility is
made in lieu of emission control. The choice betwthe RTC purchase and emission control is
solely a business decision. The associated exjpeads the compliance cost of RECLAIM,
which is no different from the compliance cost afyacommand-and-control rule. Yet,
RECLAIM facilities have choices that are not affeddto those under the command-and-control
rules.

* The proposal does not address the unique situasisociated with the power
industry. For example, increased in-Basin genematiay be necessary in the event a
problem occurs with one of the transmission linesding in power. Such a
disruption could trigger an order by Cal-ISO faignificant and unexpected ramp-
up of electricity production. Such an event cdmddisruptive to the RECLAIM
market and put a strong and unanticipated upwaesispre on the price of RTCs.

Discussion:  Current power plant holdings are appnaiely 30 percent above recent actual
emissions (compliance year 2002). Power plants,tdiRule 2009, have installed BARCT and
BACT on all generation equipment. Even if the gatien demands of the 2000/2001 energy
crisis were repeated, emissions from power plamtseapected to be significantly below current
RTC holdings. In June 2003, staff presented itdifigs to the Board that current RTCs held by
the facilities are sufficient to cover the emissioasulting from an electrical generation demand
at the level seen in the 2000-2001 timeframe.

E. Conclusions
The BARCT analysis indicates which equipment catggalditional NOx emission reductions

are feasible from beyond the rules and control omegssubsumed by RECLAIM. In addition to
the BARCT reductions that are cost-effective arakilee for several categories of RECLAIM
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equipment, there are other potential reductiornthénprogram. For example, even though as a
category, no reductions are proposed programmigtiéat internal combustion engines, but
there are many pieces of equipment that are natorgtolled to Tier | levels and may be able to
reduce emissions very cost-effectively. Some il gas facilities have electrified their engines.
In addition, RECLAIM facilities have the ability tatilize combustion optimization technology
or changes in throughput to generate credits whey @re not at production levels that need all
of their annual allocations. Another consideratiorthe supply of credits resulting from new
source review. When equipment in RECLAIM is repldcBACT is required. This normal
progression of equipment replacement upon the éitd oseful life results in additional credits
that are no longer needed by the facility to redigainst the higher emissions from the equipment
that was replaced. These three factors have mat Qeantified or accounted for in the overall
program reductions, and will help provide room gpwowth of all sources, including supply for
new power plants.

The current RECLAIM market has a surplus of 6.6st@er day when comparing total RTC
holdings to 2003 reported emissions. This hadtexsin low credit prices (e.g., $2,600/pound).
Cost-effective controls are available and therelitite incentive to install such controls.
However, there is a need to meet state law regemé&mand ensure a stable market. Staff's
proposal to amendment RECLAIM meets both of thdgeatives.
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V. IMPACT ASSESSMENT
Introduction

This section assesses the impacts associatedheithroposed amendments to Regulation XX -
RECLAIM.

Impact Analysis

The determination of the amount of emission redwsti that could be technically and
economically achieved, and how to apply those reol€ under the program were conducted
under series of key steps, as follows:

* Determine the advancement of NOx emissions coméainology (i.e., BARCT) as it
applies to the equipment under the program andhghetuch equipment is technically
advanced in those applications beyond that wasusudxs under the program at the time
of adoption in October 1993;

» Derive the amount the emission reductions feasibl#er each application based on the
advancement of technology;

» Analyze the cost-effectiveness of applying the tetbgically feasible controls;

» Derive the amount of technically and economicatigdible reductions; and

» Take into consideration the timeframe necessaimmpbement the control technologies at
facilities.

Cost-Effectiveness

The AQMD routinely conducts cost-effective analysegarding proposed rules and regulations
that result in the reduction of criteria polluta{fEOx, SOx, VOC, PM, and CO). The analysis is
used as a measure of relative effectiveness obpopal. It is generally used to compare and
rank rules, control measures, or alternative medrsmissions control relating to the cost of
purchasing, installing, and operating control emept in order to achieve the projected
emission reductions. The major parameters in efisttiveness include capital and installation
costs, operating and maintenance costs, intereest, i@nd project life.

As discussed in Section lll, relative to the BARG@iScussion, cost-effectiveness is included in
the discussion as to the feasibility of the contexthnology to provide additional emission
reductions under the program. Staff recommenddireeed use of the DCF method of
calculating cost-effectiveness. In addition, staffo recommends that, as appropriate, an
equipment life suitable for the type of retrofitntml equipment be used. As shown in Table 10,
cost-effectiveness varies by equipment category lmmanked to demonstrate which control
technologies are most cost-effective. As can e s8BARCT involving low-NOx burner
technologies are the most cost-effective.
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BARCT

As discussed in Section Il and shown in Table @&y BARCT has been determined for some
types of equipment in five general categories afigmgent, as follows:

* Rule 1146 and 1146.1 boilers and heaters;

* Rule 1109 refinery boilers and heaters;

* Fluid catalytic cracking units;

* Metal melting and heating processes; and

* Miscellaneous combustion equipment including ovekif)s, calciners, dryers, and
furnaces.

Likewise, there were several equipment categorieere/no new BARCT was determined:

» Gas turbines;

* Cement kilns;

* Internal combustion engines;
* Glass melting furnaces; and
* Curing and drying ovens.

Of the aforementioned categories evaluated for BAR®Mly gas turbines were found to have a
control level more stringent than that previousippsumed under the RECLAIM program.
However, upon review of the cost associated wighube of SCR, the controls were not found to
be cost-effective.

RECLAIM facilities have the option of choosing tetnofit some of these sources in lieu of the
sources where new BARCT is proposed. Althouglofiggrwere deemed not cost-effective for a
category, retrofits on an individual piece of eaqnemt may be cost-effective. This allows
RECLAIM participants other possibilities for flexiity to decide the best way to meet their
reduced NOx RTC allocations.

NOx Reductions and RTC Holding Reduction Schedule

There are two types of control technologies for BARCT levels, i.e., ultra low-NOx burners
and selective catalytic reduction. Applying thésehnologies to the equipment categories under
RECLAIM have resulted in the feasibility of additil emission reductions under the program,
beyond that was subsumed under the original progtasign more than a decade ago. The
AQMP method, as discussed in Section Ill, demotedrthat reductions of 7.7 tons per day are
feasible under the program, which will comply wite requirements of state law.

The potential reductions identified by the vari@ggiipment categories are those that make any
proposed NOx reductions achievable on a progransrbasis. The proposed amendments to the
RECLAIM program would further induce such projectso occur. Either
installation/modifications of NOx emission conterjuipment or RTC purchases may happen as
a result of the amendments, as would occur undactwe credit trading program.
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As previously discussed, there are key equipmetggoaies where advancements in control
technology were found to be technically feasiblel awost-effective to achieve a net NOx
emission reduction of 7.7 tons per day. Howeuewrais necessary for staff to analyze how these
reductions should be applied under the programst 4 AQMP Tier Il reductions from
compliance year 2000 to 2003 were applied programely across all facilities, regardless of
equipment type and size, staff proposes to utiime same approach for achieving additional
emission reductions under the program. Factoraratyzing the appropriate reduction schedule
include the time necessary for planning, desigmaricting, engineering, and construction.

Due to the large size and complexity of many faedi, such as refineries, reductions were
assumed to occur over several years. In additmnsuch large facilities, it was necessary to
take into consideration turn-around times for emept turnover and maintenance. For
example, the schedule for refinery FCCU turn-arewvduld not be completed by all refineries
until after 2008. Therefore, staff is proposingtveo phase programmatic NOx reduction
schedule taking these factors into consideratidhis schedule calls for the BARCT-equivalent
reductions, based on the aforementioned allocatpproach (4.0 tons per day), to be achieved
by the 2007 compliance year. The remainder ofréuictions (3.7 tons per day), due to the
need to allow more time for larger units such a€kMits, would begin in compliance year 2008
and achieved by the 2010 compliance year. Thisldvpuovide the additional reductions
necessary to achieve the command-and-control dgaiveamission reductions and allow for the
necessary lead time to implement the reductiotiseafiacilities.

The staff proposal was developed using a selectethad to calculate BARCT and
subsequently, demonstrate equivalency to commaddaantrol. BARCT was evaluated for all
equipment categories covered by RECLAIM. Basedhen2003 AQMP base year inventory
(i.e., 1997) and associated growth projections, teéthod results in a projection of future actual
emissions. Results from the application of thighmdology reflect the most recent benchmark
for command and control equivalency determinati@untrol factors representing new BARCT
levels were then applied to derive the remainingssions, thereby quantifying the reductions
feasible from current RTC holdings. Since the reing emissions reflect projected actual
emissions after application of BARCT, the propasealudes adding a 10% adjustment (increase)
to remaining emissions to account for inaccessfil€s due to imperfect market conditions and
RTCs held by facilities to ensure compliance withwaal audits.

Under the proposal, total RTC reductions would et@ns per day and implemented across-the-
board based on equal percent reductions to all R®fdings. The reductions would be
implemented in phases: 4 tons per day of redugtiorcompliance year 2007 and the remaining
3.7 tons per day of reductions would be implementedequal increments beginning in
compliance year 2008 and continuing through compbayear 2010, on a straight-line rate of
reduction. Current trading restrictions on powerdpicers would remain in effect until the 2007
compliance year to retire excess emissions fromepglant RTC holdings rather than have
them enter the trading market and potentially aldomission increases, thereby delaying controls
from other facilities.

The proposal states that the RTC reductions duhiadast three compliance years (compliance
years 2008 through 2010) will not occur if the prexceeds $15,000 per ton. It should be noted
that in Rule 2015 — Backstop Provisions, exceedimdTC price of $15,000 would result in a
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RECLAM program evaluation. Staff also proposeteda by which a facility would qualify for
an exemption from RTC holding reductions. The ex@om is only applicable to original RTC
allocations, not additional holdings (i.e., resudtifrom purchases or otherwise transferred). To
qualify the exemption, the following criteria mumst met:

» the facility existed prior to the start of RECLAIENd entered either at the start of the
program or later pursuant to Rule 2001 becausdityfaemissions exceeded 4 tons per
year,;

» the facility does not have any equipment identifiedlable 3 of Rule 2002 (i.e., 2010
emission factors for equipment with new BART) ahé &achieved emission rates for
each equipment at the facility are less than oaktputhe 2000 (Tier 1) Ending Emission
Factor listed in Table 1 of Rule 2002 for the cep@nding equipment type;

* RTCs have never been sold for 2007 or later compéigyears; and

» the facility demonstrates that the cumulative N@rpliance control costs incurred for
meeting the RECLAIM allocation exceeds the cos#t ttherwise would have occurred
under a command-and-control regulatory approachnéet and maintain the emission
limits specified in Table 1 of Rule 2002; or

» alternatively, in lieu of the aforementioned cridgthe proposed reductions would not
apply to any facility whose starting and year 2@0locations were calculated using the
same emission factors that are equal to or lowaar the 2000 (Tier 1) emission factors
listed in Table 1, emission rate achieved for esathrce at the facility is less than or
equal to the emission factors listed in Table 3Mfercorresponding equipment type, and
the facility has not sold RTCs for 2007 or latemgdiance years.

It is unknown at this time how many facilities wdujualify for the exemption since the total
compliance costs, especially the retrofit contats, at the facility level are not available te th
staff. However, there are approximately 10 fae#itthat may potentially qualify for the
exemption. These facilities have gone throughRh&e 2009.1 process to demonstrate that all
equipment at the facility meet current BARCT regments. In addition, under the alternative
exemption criteria (Rule 2002, paragraph (i)(2))s iestimated that as many as 3 facilities, based
on the allocation data, would qualify for the exdimm, resulting in about 0.02 tons per day of
reductions foregone. Potential applicants for ékemption have two time periods to file: 1)
within 6 months of rule adoption or 2) between dagul and March 31, 2006. Any forgone
reductions by facilities meeting the exemptionesié would be distributed evenly among the
remainder of the RTC holders and implemented twarsgdrom the compliance year the
exemption applies to. Public notification of thistdbuted reductions would occur at least one
year prior to implementation.

Staff proposes that the first phase of RTC reduosti®4.0 tpd) be submitted to the SIP for
compliance year 2007. The additional 3.7 tpd rédos for compliance years 2008 through
2010, however, would not be submitted to the S implemented; this is due to the potential
for some or all of the 1.2 tpd to be used in thene\RTC prices rise beyond $15,000 per ton and
the program is subject to review pursuant to R0OES2
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Staff held numerous briefing sessions with CARBfstathe last several months regarding staff
approaches/methodologies, and technology and pasyes. CARB staff supports AQMD
staff's technical analysis.

Impacts of Other Proposed Amendments

A set of proposed administrative and other min@ngjes, including correction of typographical
errors, rule clarifications, and protocol updates @so proposed as part of these amendments.
None of these proposed changes would pose anyesotiomic or environmental impacts.

California Environmental Quality Act (CEQA) Analysi s

Pursuant to the California Environmental Qualityt ACEQA) and SCAQMD Rule 110, a
Notice of Preparation of a Draft Environmental Asswaent and Initial Study (NOP/IS) that
identified potential adverse impacts to air qualégiergy, and hazards and hazardous materials
was circulated for a 30-day public review periodibaing March 11, 2004.

The AQMD is preparing a draft Environmental Assesstm(EA) for Proposed Amended
Regulation XX — Regional Clean Air Incentives MarK®RECLAIM). The draft EA was
released for a 45-day public review period endiregd@nber 7, 2004 and comments received
during this review period will be responded to amcluded in the Final EA. Copies of the draft
EA can be obtained by calling the AQMD’s Publicdmhation Center at (909) 396-2039, upon
its release.

MARKET ANALYSIS

In summer 2004, the AQMD contracted with two ecorststo examine the market implications
of reducing NOx RECLAIM trading credits (RTCs) by¢e to 10 tons daily by the year 2010 or
2013, analyze market impacts of power plants’ teyeto the RECLAIM market, and provide
possible means to ensure market stability resuftimg negative market impacts. Their detailed
analyses are in Appendix D—Economist Reports orerg@l Impacts of the RECLAIM
Amendments—of the RECLAIM Rule Staff Report and suenmarized below.

Professor Anil Puri

Professor Puri is Dean of the College of BusinesSc&nomics at California State University,
Fullerton. In his report to the AQMD, Professorifwted that the annual NOx RTC reduction
was at 12.1 percent between 1994 and 1999, whichaseompanied by the steady declining
emissions despite strong job growth during thisqoer He expected that NOx emissions would
rise after the 2001-03 economic slowdown, whichl@¢aeasult in an upward pressure on NOx
RTC prices. He also predicted that the rate ofigiean emissions would be smaller than that in
RTCs in the future. The potential upward pressurdRTC prices would be tempered because
the last three years’ emission reductions will lmeeceligible for trading if the 12-month rolling
averages of NOx RTCs exceed $15,000 per ton. Thas$15,000 a ton trigger acts as a price
stabilizing force.
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Re-entry of power plants to the RECLAIM market wbuhcrease the market size and
efficiency. However, the opt-out-of-RECLAIM optioim exchange for additional emission

reductions would do the opposite. If power placésm provide cheaper emission reduction
technologies, then smaller increases in RTC prmeadd be expected. Additionally, the AQMD

may seek low cost reductions first to keep priddQ3TCs low.

Professor Karen Polenske

Professor Polenske, Head of the International [@gmeént and Regional Planning group at the
Massachusetts Institute of Technologyllaborated with Dr. Ali Shirvani-Mahdavi on the

assessment of the proposed amendments to RECLA&Pécifically, they examined the demand
for and supply of NOx RTCs based on the worst{at2000 — 01 level during the California

energy crisis) and average cases for power plamtrggon capacity throughout 2013 and the
proposed new BARCT levefs.

They concluded that historically the majority oetRECLAIM facilities looked for internal
means to meet the emission needs with RTC traosactas an auxiliary solution. They
suggested that demand and supply conditions iInREELAIM market be considered in
establishing RTC reductions and re-entry of powlants. Re-entry of power plants would
increase RTC supply more than RTC demand. Basethen analysis of the most stringent
scenarios (a combination of the worst and averagpes for power generation capacity and
steeper rate of NOx reductions in the early yehas tthe proposed amendments), re-entry of
power plants on an incremental basis may be comsldéd necessary. The incremental re-entry
could be based on a percentage of power planttafa is either in or out) or a percentage of
their emission levels (only a proportion of emissidrom every plant is in). The former scheme
would be easier to implement.

The opt-out-of-RECLAIM option and periodic review the BARCT level were viewed as
additional strategies to mitigate adverse cond#tion the market demand or supply, thereby
relieving the pressure on RTC prices. Furthermibreacross-the-board emission reduction was
viewed as more efficient and cost effective thanfttility-specific reduction.

Socioeconomic Assessment

A socioeconomic analysis of the RECLAIM amendmérats been performed. The
socioeconomic report was released December 8, 2004.

% The average is referred to as the baseline-nosg®lario by the California Energy Commission. efiresents a
medium (normal) level of hydroelectric generatiaaitability in the Pacific Northwest region and armal demand
forecast under the baseline generation scenaribe Baseline generation scenario assumes the retiteof
approximately 3,200 megawatts (MWSs) of existingasteand combustion type turbines, addition of apipnaiely
6,600 MWs of newer more efficient generation by 20dnd availability of 900 MWs of new renewablesotighout
Southern California through 2013.
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Draft Findings under California Health and Safety Code

California Health and Safety Code 8 40727 requitest prior to adopting, amending or
repealing a rule or regulation, the AQMD Governidgard shall make findings of necessity,
authority, clarity, consistency, non-duplicatiomdareference based on relevant information
presented at the public hearing and in the stafinte

Necessity
A need exists to amend Rules 2001 — ApplicabiRQ2 — Allocations for Oxides of Nitrogen

(NOx) and Oxides of Sulfur (SOx), 2007 — TradinggRieements, 2010 — Administrative
Remedies and Sanctions, 2015 — Backstop ProvisROEl — Requirements for Monitoring,
Reporting, and Recordkeeping for Oxides of Sulfa©x) Emissions (Protocol), and 2012 —
Requirements for Monitoring, Reporting, and Receriking for Oxides of Nitrogen (NOXx)
Emissions (Protocol) to seek additional emissia@ucgons from RECLAIM relative to the 2003
AQMP (Control Measure #2003CMB-10), to demonstrB#®RCT equivalence pursuant to
California Health and Safety Code 840440, to dermatesequivalency to command-and-control
regulations pursuant to California Health and Safédde 839616(c)(1), and to make changes
necessary for the ongoing administration of theypam.

Authority
The AQMD Governing Board has authority to amendtxg Rules 2001 — Applicability, 2002

— Allocations for Oxides of Nitrogen (NOx) and Og&l of Sulfur (SOx), 2007 — Trading
Requirements, 2010 — Administrative Remedies anuct®ms, 2015 — Backstop Provisions,
2011 — Requirements for Monitoring, Reporting, &®tordkeeping for Oxides of Sulfur (SOx)
Emissions (Protocol), and 2012 — Requirements fonikdring, Reporting, and Recordkeeping
for Oxides of Nitrogen (NOx) Emissions (Protocgyrsuant to California Health and Safety
Code 88 39002, 39616, 40000, 40001, 40440, 40440d1.40702.

Clarity
The proposed amended rules are written or displag@dhat its meaning can be easily

understood by the persons directly affected by them

Consistency
The proposed amended rules are in harmony withnamdn conflict with or contradictory to,
existing statutes, court decisions or state orriddegulations.

Non-Duplication

The proposed amended rules will not impose the sageirements as any existing state or
federal regulations. The amendments are neceasdrproper to execute the powers and duties
granted to, and imposed upon, AQMD.

Reference

By adopting the proposed amended rules, the AQMDeBung Board will be implementing,
interpreting and making specific the provisionstioé California Health and Safety Code 88§
39002, 39616, 40001, 40440 (a), 40440.1, 4070244aia5 through 40728.5; and Title 42 U. S.
C. Sections 7410 and 7511a.

AQMD -88- December 2004



Proposed Amended Regulation XX Draft Staff Report

Comparative Analysis

H&S Code 88 40727 and 40727.2 require a writtedyaisacomparing the proposed amended
rule with existing regulations. The 840727.2 as@lys traditionally applied to source-specific
rules requirements affecting equipment subject tmramand-and-control regulatory approach.
RECLAIM varies from this regulatory approach inttitas based on a mass cap approach with a
declining balance. This regulatory program de@sasmission credit holdings, which caps
emissions at a facility, as opposed to applicatibequipment-specific requirements. Therefore,
this comparative analysis differs from the tradiib comparative analysis. A comparative
analysis was not applicable in prior amendmentsthi®e RECLAIM rules because those
amendments did not reduce RTC holdings, which wddde the impact of reducing each
facility’s emissions cap. Rule 2009, adopted inyN801, resulted in BARCT requirements and
trading restrictions being placed on power produdacilities that had a generating capacity
greater than 50 mega-watts, but did not reducéattiities’ RTC holdings.

A comparative analysis, as required by H&S Code782®, compares individual pieces of

equipment to any applicable standard. The kelitoanalysis is to demonstrate non-duplication
of new or amended regulatory requirements on aectfl source. There are no significant
changes proposed to the other program elementh, asicenforceable procedures, operating
parameters or work practice requirements. In additamendments to the monitoring,

recordkeeping, and reporting requirements are adtrative in nature, as they do not affect or
otherwise change an emissions limitation or addhaifscant requirement. On this basis, this

comparative analysis focuses only on the determimadf a new BARCT standard for the

equipment under RECLAIM.

Relative to the derivation of new BARCT standaral$,of the equipment categories listed in
Table 1 of Rule 2002 were examined by staff andgted to stakeholders for comments and
feedback. However, as shown in Table 2 of Sediioaf this staff report, new BARCT was
only determined for miscellaneous combustion eqgeipiinmetal heat treating and melting,
petroleum FCCUs, refinery boilers and heaters, aad-refinery boilers and heaters. As
discussed in Section Il of this report, BARCT retlons from utility boilers have already been
achieved, but their commensurate reductions argylecounted for in this proposal. In making
the BARCT determinations, also discussed in Sedtipa systematic approach of analysis was
undertaken to derive any new control standardsis &halysis, included review of potentially
applicable requirements from other air pollutiomtrol districts or agencies, applicable AQMD
rules, as well as emission controls achieved irctfm@ or otherwise technologically and
economically feasible that would have otherwisenbesjuired under a command-and-control
regulatory approach in the absence of RECLAIM. Tédwailts of the analysis are summarized by
equipment category in Appendix A.

The proposed programmatic reductions are basedherdétermination of new BARCT for

certain emission sources. The resulting equipret reductions that would have occurred if
applied with the same percentage under a commashdantrol regulatory program are

subsumed and spread among all RECLAIM faciliticehe RTCs are proposed to be evenly
reduced as RECLAIM is a market-based program watility-level mass emissions caps.
Therefore, there are no specific air pollution cohtequirements (i.e., equipment specific
emission limits) for these sources that must be rrerilities are allowed the flexibility to meet
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their reduction requirements by what ever meang theose, such as equipment modifications,
installation of control equipment, or purchasing@sT

Notwithstanding the aforementioned discussion, REIBL facilities are subject to the
requirements of other AQMD regulations not subsutmgthe program, including requirements
under Regulation Il — Permits, and Regulation I\Prehibitions, such as Rule 401 — Visible
Emissions, Rule 402 — Nuisances, and Rule 403 #itdoust. It should be noted that there
are federally mandated programs, such as New Sdtegeew (BACT/LAER), Prevention of
Significant Deterioration, and Standards of Perfamoe for New Stationary Sources, which are
also applicable to the RECLAIM program and incogted within the program. RECLAIM also
complies with federal policy regarding start-uputstown, and malfunctions. In addition, there
is not a comparable state or federal program foeiand declining balance of NOx emissions.
However, RECLAIM, as it currently exists, is in tB& and complies with federal requirements
applicable to market-type air pollution control grams, such as the Economic Incentive
Program (EIP) guidelines.

Consequently, RECLAIM stands on-its-own and dodscoatain any duplicative or conflicting
regulatory requirements.

Incremental Cost-Effectiveness

Health and Safety Code 840920.6 requires an inar&xheost-effectiveness analysis for Best
Available Retrofit Control Technology (BARCT) rules emission reduction strategies when
there is more than one control option which wouttli@ave the emission reduction objective of
the proposed amendments, relative to ozone, CO, BOx, and their precursors. The proposal
to amend Rules 2001, 2002, 2007, 2009, 2010, 28ad, 2012 does not require specific
emission controls or emission reduction strategiBlse programmatic adjustments are based on
BARCT levels, which considered cost-effectiveness.

In the evaluation of BARCT, not all equipment categs have a new BARCT level proposed.
However, incremental cost-effectiveness was a densiion when a new BARCT level was
identified for certain categories (the reader fened to the Section Ill, BARCT Analysis, cost-
effectiveness discussion for each equipment cayegdh a new BARCT determination). For
example, for boilers subject to Rule 1146, SCR watsaccepted as BARCT due to both the
cost-effectiveness and incremental cost of contrBhsed on cost-effectiveness, the level of
control for this category was then identified agallow NOx burners. An incremental cost
analysis confirmed the rejection of SCR as a vialilernative. For refinery heaters and boilers a
5 ppm emission concentration from SCR control ted bifurcation by equipment size. That is,
SCR was not found cost-effective for units betwd8rand 110 mmbtu/hr. For the larger than
110 mmbtu/hr units, SCR was identified to be cdtetive and therefore proposed as BARCT.
In another example, a new BARCT level was deterthifer gas turbines. However, the
reductions by SCR were found not to be cost-effeciind the reductions were therefore not
included in the programmatic reductions.

Table 12 contains a summary of the incrementalefisttiveness of controls for the equipment
categories identified as having new BARCT. Asextah Section IlI-B - BARCT Evaluation By
Source Category, incremental cost effectiveness mescalculated for Rule 1109 refinery
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boilers and heaters or for miscellaneous equipmdihie cost-effectiveness for refinery boilers
and heaters already accounts for reductions aathieydow NOx burners. The only candidate
for control is SCR, therefore, there is no incretakrost-effectiveness. For miscellaneous
equipment, Low-NOx burner technology is currentlg most practical, available option to meet
the BARCT limit. While it is technically feasibl® use SCR to control NOx emissions from
this type of equipment, it would require additiom@juipment to raise the exhaust temperature
since this equipment operates at too low of tentpera for the SCR to operate efficiently. In
addition, De-NOx was not considered a viable cdntezhnology for FCCUs because it
increases other emissions (e.g., carbon monoxideparticulate matter) while reducing NOx
and the refineries in the Basin that have usedeusing it have or will be removing it.

Facilities are not required to install the new BARControl equipment. Reductions are
proposed to be implemented across-the-board arlitiéschave the flexibility to attain those
reductions by choosing a lesser cost approach, sashpurchasing RTCs, equipment
modifications, controlling other equipment at theility, or by some other means.

Table 12
Incremental Cost Effectiveness of Control Options
Present Value Incremental
Equipment Control Emission Cost
of Control ) )
Category Technology Reduction Effectiveness
Technology
($/ton)
0,
SCRZZS C/t"l O'\:]OX $96,600,000 | 14,000 tons/25yr
FCCU SCR 85% NOX $4,800/ton
0 $111,100,000 | 17,000 tons/25yr
Reduction
R1146 & Low NOx Burner| 121,000 - 20 tons/10yr $55,000 -
1146.1 $160,000 $74.000/ton
Boilers/Heaters SCR $270,000 22 tons/10yr ’
. Low NOx Burner $41,000 6 tons/10yr
Metal Melting SCR $270 000 11 tons/10yr $46,000/ton
Heat Treating Low NOx Burner $30,000 3 tons/10yr $60,000/ton
SCR $270,000 7 tons/10yr
Rule 1135 SCR t0o 9 ppm $5,900,000 820 tons/25yr $5.200/ton
Utility Boilers SCR to 7 ppm $6,600,000 960 tons/25yr ’
Equation:

(Present Value of Control Technology 1 - Presenu&af control Technology 2) +

(Emission Reductions Control Technology 1- Emisst@ductions Control Technology 2) =
Incremental Cost Effectiveness

Note: Present Value of Control Technology is calted using the same method as cost
effectiveness. See Appendix B for more detail.
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FCCU Incremental Cost Effectiveness

Incremental cost-effectiveness for fluid catalytiacking units is based on varying control
efficiency from 70% to 85% and is $8,320 per tondd 0 year life, $6,500 per ton for a 15 year
life, and $4,800 per ton for a 25 year life. TherT level for control efficiency was 70%. SCR
technology has improved since the beginning of REIBL and is now capable of 85% or
greater control efficiency.

Rule 1146 & 1146.1 Boilers/Heaters | ncremental Cost Effectiveness

The incremental cost-effectiveness for Rule 1146 HM6.1 boilers and heaters was determined
to be approximately $55,000 - $74,000/ton. This wased on Low-NOx burners and SCR

control technologies. Low-NOx and ultra low-NOxrbers can be used to achieve the new
BARCT levels. SCR can also be used, but is mucterexpensive.

Metal Melting and Heat Treating | ncremental Cost Effectiveness

An incremental cost-effectiveness analysis wasopereéd for metal melting and heat treating.
The incremental cost-effectiveness was determiodx tapproximately $46,000 and $60,000 per
ton, respectively. This, as with Rule 1146 and6l14boilers and heaters, was based on the
difference between Low NOXx burners and SCR comé&@inologies.

Rule 1135 Utility Boiler Incremental Cost Effectiveness

An incremental cost effectiveness analysis was donaetility boilers based on different levels
of SCR control efficiency. The analysis was perfed to show the incremental cost between
the Rule 2009 limit of 9 ppm and the achieved-iagice BARCT level 7 ppm. The
incremental cost was $10,400 per ton for 10 yeais600 per ton for 15 years, and $5,200 per
ton.

Rule 1109 Refinery Boilers and Heaters | ncremental Cost Effectiveness

The cost effectiveness calculation for refinerylérsi and heaters is, in essence, an incremental
cost effectiveness. It is based on the differdmeteveen the Rule 1109 limit of 25 ppm which
can be attained by low NOx burners to the new BAREVEI of 5 ppm attainable with SCR.

Requirement to Make Findings Pursuant to CaliforniaHealth & Safety Code § 39616

H&S Code § 39616(c) - Market-Based Incentive Prograrequires the AQMD Governing
Board to make findings that, relative to the subsdmules and control measures, the program:
(1) achieves equivalent or greater emission redaostiat equivalent or less cost; (2) has
comparable enforcement and monitoring; (3) basefmethodology that treats all facilities
equitably; (4) will not result in greater job loss shift to lower skilled jobs; (5) promotes
privatization of compliance and electronic availi&piof data; (6) does not delay compliance
with the California Clean Air Act Amendments regagl the California ambient air quality
standards; and (7) will not result in disproporéitmimpacts, in the aggregate, on sources in the
program.

These findings were made for the original progradopdion, reaffirmed in October 2000 (as
required in §39616 upon the program's year), and subsequently reaffirmed for all therlat
rule amendments. The Health and Safety Code algaires that these findings be ratified no
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later than seven years after program adoption. s Taiification occurred in October 2000.
Findings will be made relative to the proposed asn@ents.

Staff has evaluated the effect of these proposedgds to RECLAIM relative to these criteria.
RECLAIM was originally designed to meet projectethigsions, in aggregate, from all
RECLAIM facilities by 2010. The proposed emissreductions will programmatically achieve
BARCT for all RECLAIM sources. The reductions imogrammatic RTC holdings reflect
BARCT, in aggregate, for several categories of gaepant in RECLAIM.

Health and Safety Code 8§ 39616(c)(1)

This section requires that a market-based inceptisgram will result in an equivalent or greater
reduction in emissions at equivalent or less costypared with current command and control
regulations and future air quality measures thatld/otherwise have been adopted as part of the
AQMD'’s plan for attainment. Reductions under REQMAat the time of adoption, were based
on the 1991 Air Quality Management Plan (AQMP), ethwas designed to achieve its targeted
emission reductions by 2010. RECLAIM was origigalesigned to reduce collective emissions
from the sources subject to the program to the samd@oint mass emissions they would have
achieved through implementation of the control measin the 1991 AQMP by 2003.

Staff has identified six cost-effective BARCT measu that are beyond the 2000 ending
emission factors adopted in 1993. If RECLAIM féamk all choose to install these controls, the
costs would be equivalent to command-and-contiwever, under RECLAIM, facilities have
other options for compliance that would implicithe more cost-effective than command-and-
control. Otherwise, they would not be selectedee $he socioeconomic report for a more
detailed comparison of compliance costs betweenlREZ and command-and-control.

Health and Safety Code 8§ 39616(c)(2)

This section requires a level of enforcement anditoong to ensure compliance comparable to
command-and-control type regulations that wouldehatherwise been adopted. Continuous
emissions monitoring systems (CEMS) are the mostirate and reliable equipment for real
time monitoring of emissions. RECLAIM requires tiige of mass CEMS on all major sources,
which represent the vast majority of RECLAIM emiss. The subsumed rules and control
measures required the use of far fewer CEMS, andtmd those measured emissions
concentration rather than mass. RECLAIM also idekidetailed monitoring requirements for
non-major sources and requires electronic reporbhgemissions on a daily, monthly, or
guarterly basis depending on the emission potermifathe source. The inspection and
enforcement program under RECLAIM is more struauaad regular than under the command-
and-control regulatory program. Overall, RECLAIMARR and enforcement requirements are
more rigorous and provide more accurate and coeplga than the corresponding requirements
of the subsumed rules and control measures.

The proposed amendments to the protocols, althadghnistrative in nature, provide necessary
flexibility to facilities (i.e., RATA testing andli@rnative testing for compliance demonstration)
while ensuring the accuracy of emissions reportipgllowing web-based transfer of data and
requiring quarterly emission reports from souraeslisted on the facility permit.
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Health and Safety Code 8 39616(c)(3)

The findings regarding a baseline methodology titeatts all facilities equitably are not affected
by the proposed amendments. This element pertainge: program upon adoption relative to a
baseline methodology that provided facilities ajppiate credit so that sources which were
modified prior to implementation of the progranréaluce emissions are treated equitably.

Health and Safety Code 8 39616(c)(4)

This section requires that a market-based incemtiegram will not result in greater job losses
or more significant shifts from high- to low-skillejobs compared to command-and-control
measures. This finding was made in 1993 when REHEILWas adopted and subsequent annual
review has shown that there have been few job $oattebuted to RECLAIM. As described
previously, the flexibility of the program is exped to result in lower costs, which would also
be expected to translate to less job losses. &imila shift from high- to low-skilled jobs is not
expected to occur due to these amendmeifise socioeconomic analysis for this effort will
analyze job impacts relating to the proposed amemds) in particular the impacts relating to
the reduction of RTC holdings and the installatodrcontrols.

Health and Safety Code 8 39616(c)(5)

RECLAIM has successfully promoted, and even regylipgivatization of compliance and the
availability of electronic data. For example, pdic third-party source tests are required for
large NOx sources, relative accuracy source tessrequired for CEMS, and RECLAIM
includes daily, monthly, and quarterly electronimigsions reporting. The proposed rule
amendments include provisions to allow facilitiesréport emissions through the AQMD web
site.

Health and Safety Code 8§ 39616(c)(6)

This section requires that a market-based incergragram will not in any manner delay,
postpone, or otherwise hinder AQMD progress inirgitig state ambient air quality standards.
The proposed amendments will contribute towardsiratient of the standards through
implementation of BARCT on a program basis. REQUAlas designed to meet projected
emission reductions from the facilities, in aggtegay 2010. Key years for Reasonable Further
Progress demonstrations include 2006 and 2010. c&#ta exposure to ozone in the South
Coast Air Basin met the target reductions specifa@dyear 2000 in Health and Safety Code
840920(c) several years ahead of schedule. Addityy RECLAIM achieved the same
emissions reductions as was projected to resut froplementation of the subsumed rules and
control measures by 2003. Further RECLAIM redudicare also more certain than the
projected reductions from the subsumed rules amir@omeasures due to currently available
and cost-effective technologies. Thus, RECLAIM@& delaying attainment with state ambient
air quality standards. As shown in the 2003 AQN, program will be equivalent for those
years. In addition, Population Exposure goalsstilemet.

Health and Safety Code 8 39616(c)(7)

This section requires that a market-based incemqregram will not result in disproportionate

impacts, measured on an aggregate basis, on thedgenary sources included in the program
compared to other permitted stationary sourcesearMQMD’s plan for attainment. The general

program design features of RECLAIM have been rethiand the key elements of the program
are intact. The proposed amendments addressaddiBmission reductions under the program
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that are technically feasible and cost-effectived avhich meet requirements under state law
relative to all feasible measures, including BARG@Ihd represent what staff would propose as
source-specific rules if RECLAIM did not exist. WeBARCT incorporated into RECLAIM
becomes all feasible measures for similar equipraenbn-RECLAIM facilities. For example,
AQMD plans to amend Rules 1146 and 1146.1 to refllee technical evaluation done for
RECLAIM. There is a process in place to eliminabéential discrepancies between RECLAIM
and non-RECLAIM, such as the periodic review of RBOM (i.e., annual audits) and periodic
SIP revisions to review all feasible measures. rdfoee, the proposed amendments are not
expected to result in any disproportionate impacts.
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