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PREFACE

This White Paper includes staff's technical analysi date. The information is
subject to change pending further review and ifiimumh stakeholders. The White
Paper documents the technical analysis, lays ontepis for the RECLAIM
amendments, discusses viewpoints that have beeessga, and describes how
different issues are being addressed. Additiedirical information is available
on AQMD’s web site at:

www.agmd.qgov/RECLAIM/RECLAIM meetings.htm .
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White Paper Draft

EXECUTIVE SUMMARY

The AQMD Governing Board adopted the Regional Claanincentives Market (RECLAIM)
program in 1993. The purpose of the RECLAIM progia to reduce NOx and SOx emissions
through a market-based program. It is designgaidwide facilities with the flexibility to seek
the most cost-effective solution to reduce theirissions. The program replaced a series of
existing command-and-control rules and control messs specified in the 1991 Air Quality
Management Plan (AQMP).

AQMD staff is proposing amendments to RegulationX®ECLAIM to achieve additional NOx
reductions pursuant to the 2003 AQMP Control Measti2003CMB-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. uB&ehs in NOx will help the Basin attain
ozone and PM2.5 standards. Other rule amendmecitede clarifications and changes to the
protocols.

The reductions from the current staff proposal a& tons per day. In addition to staff's
proposal, industry provided proposals. Figure Eshidws the reductions resulting from the staff
proposal, industry proposals, current allocati@mgl the projected actual emissions based on the
most recent reported emissions. The staff propcedéd for a reduction of 7.8 tons per day in
two phases. Four tons per day would be reduc20@®7 and the remainder would be reduced in
equal increments from 2006 to 2010. Under thd ptaposal the power producers do not return
to full trading market until 2007. Industry propbd reduces 3 tons per day on a straight line
rate over 3 years from 2007 to 2010. Industry psap 2 reduces 4 tons total, with 2 tons being
reduced in 2008 and 2 tons in 2009. Currentlyrethe a difference of about 5 tons per day
between total RTCs and actual emission as descitbéluis white paper. Power plants have
substantially reduced their emissions as a re$iute 2009 and currently hold approximately 3
to 4 tons per day of RTCs above their actual emnssi In addition, there are technologically
feasible and cost effective reductions from mange$y of equipment in RECLAIM. The
California Air Resources Board (CARB) endorses AQM8&pproach.

This White Paper includes technical informationatetl to BARCT and cost-effectiveness,
describes some of the key policy issues, descdiféssent viewpoints, and makes preliminary
staff recommendations.

Key issues discussed in the white paper 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.

AQMD ES-1 August 2004
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This White Paper is developed in preparation forirdarmational hearing for the October 1

Governing Board meeting, where staff will highligkey issues and the public will have the
opportunity to testify before the board regardihgitt suggestions for the program. The Board
will not take action in October. The public hegrifor adoption of the rule amendments would
occur later this year.

Figure ES-1
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INTRODUCTION

This White Paper includes technical informationaretl to BARCT and cost-effectiveness,
describes some of the key policy issues, descdiféyent viewpoints, and makes preliminary
staff recommendations.

This White Paper is developed in preparation forirdarmational hearing for the October 1,

2004 Governing Board meeting, where staff will higjt key issues and the public will have the
opportunity to testify before the board regardihgitt suggestions for the program. The Board
will not take action in October. The public hegrifor adoption of the rule amendments would
occur later this year.

Background

The AQMD Governing Board adopted the Regional Claanincentives Market (RECLAIM)
program in 1993. The purpose of the RECLAIM progria to reduce NOx and SOx emissions
through a market-based program. It is designeaatdwide facilities with the flexibility to seek
the most cost-effective solutions to reduce theirssions. The program replaced a series of
existing command-and-control rules and control messs specified in the 1991 Air Quality
Management Plan (AQMP).

AQMD staff is proposing amendments to Regulation XXECLAIM to achieve additional NOx
reductions pursuant to the 2003 AQMP Control Meagt#003CMB-10. This control measure
addresses the requirement for Best Available Reti@bntrol Technology (BARCT) in
accordance with California Health and Safety (H&)de 840440, which is applicable to
market-based incentive programs. Reductions in Nk help the Basin attain ozone and
PM2.5 standards. Other rule changes include datibns and changes to the rules and
protocols.

Requirements

The following sections describe three requiremdémdés the AQMD must meet in adopting this
rule amendment. the AQMP, state California H&S €adquirements 840440 regarding all
feasible measures and BARCT, and California H&S&889616 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 the state and ratimmbient air quality standards for ozone and
PM10. Subsequently, the AQMP was approved by thRE and submitted to EPA to update

the State Implementation Plan (SIP). The 2003 AQddRtains a control measure calling for

additional NOx emission reductions from RECLAIM sces. The control measure identified an
approximate three (3) tons per day reduction of NKOr the program by the end of the 2010
compliance year. Beginning with the 2003 AQMP, BARwill be evaluated every three years

with future AQMP updates.

AQMD -1- August 2004



White Paper Draft

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 Code Rkgulations, section 15364, as a measure
“capable of being accomplished in a successful mamithin a reasonable period of time,
taking into account economic, environmental, legalcial, and technological factors.” The
required use of BARCT for existing stationary s@sr¢cs one of the specified feasible measures.
H&S Code 840440 (b)(1) requires AQMD to adopt rukeguiring best available retrofit control
technology for existing sources. H&S Code 8404pécHically defines BARCT as “...best
available retrofit technology means an emissiontéition that is based on the maximum degree
of reduction achievable taking into account envmental, 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 waiadfit 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 amendmsmesented in Section I.

H&S Code 39616

As required in the California H&S Code 839616, whis applicable to market-based incentive
programs, RECLAIM must result in an equivalent oeader level of emission reductions at an
equivalent or lower cost as would have been acHhieveler a command-and-control regulatory
structure. This equivalency demonstration was nvatken the RECLAIM program was adopted

in October 1993 and again seven years after rdptamh (October 2000). In addition to making

these demonstrations, the District found in itsdbet 2000 report that the program met the
BARCT requirements of H&S Code 840440 for all feugh, including power plants.

H&S Code Section 39616(c) - Market-Based IncentRegrams, requires the AQMD
Governing Board to make findings that the progras,compared to command and control
regulations, to which these sources would be stubjdg achieves equivalent or greater emission
reductions at equivalent or less cost; (2) has @vaipe enforcement and monitoring; (3) will
not result in greater job loss or shift to lowerllsd jobs; (4) promotes privatization of
compliance and electronic availability of data; @es not delay compliance with the California
Clean Air Act Amendments regarding the Californmabéent air quality standards; and (6) will
not result in disproportionate impacts on sourcethe program, in the aggregate. Equivalency
to command and control encompasses not only BAR&STdiscussed above, but also New
Source Review and other programs.

AQMD -2- August 2004
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These findings were made for the original prograimpéion and have not changed for any of the
subsequent rule amendments. The Health and Satetg also requires that these findings be
ratified no later than seven years after programpadn. This ratification occurred in October
2000. Findings will be made relative to the cutq@oposed amendments.

Rule 2007 and Power Producers Trading Restrictions

In May 2001, Regulation XX was amended to addreesRTC price spike due to California’s
energy crisis. At the time, power plants were nmeglito install BARCT, temporary mitigation
programs were established to offset excess ems§iom power plants, and trading restrictions
were placed on power producing facilities. Thelgafathe May 2001 amendments was to
implement realistic, effective solutions to redacw stabilize the prices of NOx RTCs. Power
producing facilities could fully rejoin the tradingarket in the 2004 compliance year, provided
that the Governing Board determined prior to JUI@2 that their re-entry would not result in
any negative effect on the remainder of the RECLAf\Ilities or on California’s energy
security needs. These findings were made at the 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 pom@&ducers to trade among themselves and
set a future effective date of September 1, 200drwgower producers would have unrestricted
trading of RTCs. At that time, it was anticipatdat rule amendments to implement BARCT
and adjust allocations would be completed pridseptember 2004.

Rule 2007 is currently proposed for amendment atSkptember 3, 2004 Governing Board
meeting to extend current trading restrictions.e Thirrent version of Rule 2007 limits power
producing facilities from reconciling emissionsngiNOx RTCs that were purchased on or after
January 12, 2001 and ending August 31, 2004, ucksain criteria are met. Under the current
rule, effective September 1, 2004, the power preduiavill have unrestricted use of RTCs.
However, to address CARB concerns regarding rednttimg power plants to the trading market
before the program is adjusted for BARCT, the psabowvould continue the existing use
restrictions until other RECLAIM rule amendmentswcthat will decrease allocations to reflect
BARCT as required under state law. Therefore, utide proposed amendment, current Rule
2007 provisions will continue until RECLAIM ruleseaamended and the specific date to remove
trading restrictions specified. Power producingjlites will continue to be able to:

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

The proposed amendments would delay the Septemi#60% removal of trading restrictions
until adoption of the rule amendments implementihg 2003 AQMP control measure and
BARCT equivalency.

AQMD -3- August 2004
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Current Staff Proposal for NOx Reductions

The current staff proposal was developed usingAQ&P method to calculate BARCT and
equivalency to command and control. Based on @98 2QMP baseline inventory and growth
projection, this method results in a projectionfofure actual emissions. Results from the
application of this methodology reflect the moster benchmark for command and control
equivalency determination. More detailed information the AQMP method is provided in
Section Il of this paper. The proposal includddiag a 10% adjustment to remaining emissions
to account for inaccessible RTCs due to imperfeatket conditions and RTCs held by facilities
to ensure compliance with annual audits.

Previously, staff proposed an across-the-boardctemiuin RTC holdings for the RECLAIM
program. The reductions would be implemented makgncrements beginning in compliance
year 2006 and continuing through compliance yedr02@n a straight-line rate of reduction.
Also considered under the proposal was a provigiaallow the RTC reductions during the last
year to become tradable in the event the priceeslask $15,000 per ton. The $15,000 per ton
trigger for program evaluation would be retainecagsrogram backstop measure. It should be
noted that the $15,000 per ton is the thresholaipé in paragraph (b)(6) in Rule 2015 —
Backstop Provisions. According to this rule regmient, exceeding an RTC price of $15,000
would result in a RECLAM program evaluation. Stal§o proposed criteria by which a facility
would be exempt from RTC holding reductions. Theskria were only applicable to original
RTCs, not additional holdings, as follows:

» 1994 allocations equal 2000 allocations; and
» End factors for all equipment categories for coapte year 2000 less than or equal to
new BARCT.

Staff originally proposed that RTC reductions bbmsiited to the SIP for compliance years 2006
through 2009. The additional reductions for compde year 2010, however, would not be
submitted to the SIP due to the potential for samall of them to be temporarily used in the
event RTC prices rise beyond $15,000 per ton aegtbgram is subject to review pursuant to
Rule 2015.

Based on a concern that the actual emissions ffemptogram would not equal the RTC
allocations until 2008, the Staff has revised itsppsal. Under the revised proposal reductions
would be 7.8 tons per day (this number is a prelany number and subject to final verification).
The reductions would be implemented in phasesond per day of reductions in compliance
year 2007 and the remaining 3.8 tons per day afiatewhs would be implemented in equal
increments beginning in compliance year 2008 amdirwoing through compliance year 2010, on
a straight-line rate of reduction. Current tradiagtrictions on power producers would remain in
effect until 2007. The $15,000 per ton trigger fwogram evaluation would be retained as a
program backstop measure. The last year RTC nedsctvould be held back from the SIP
submittal if the price of RTCs exceeds $15,000tper

Staff also proposes to further clarify the critdmawhich a facility would be exempt from RTC
holding reductions. These criteria are only agtile to original RTCs, not additional holdings,
as follows:
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» that are in the RECLAIM program since 1994 and ha984 allocations equivalent to
2000 allocations;

* where all equipment, except those exempt under Rl@e are at or below the proposed
new BARCT; and

» that have not sold their RTCs post 2004.

Staff currently proposes that the RTC reductionS {8d) be submitted to the SIP for compliance
years 2006 through 2009. The additional 1.3 tpdicgons, however, would not be submitted to
the SIP due to the potential for some or all ointh® be temporarily used in the event RTC
prices rise beyond $15,000 per ton and the progsamubject to review pursuant to Rule 2015.

Staff held numerous briefing sessions with CARBfstathe last several months regarding staff
approaches/methodologies, and technological andypskues. To date, CARB staff endorses
AQMD staff’s approach.

CEQA and socioeconomic analyses for the projectareently in progress. Rule development
is ongoing and staff is committed to working withsdakeholders throughout the process.

Report Format

This White Paper is formatted to highlight key iBssuelating to the proposed RECLAIM
amendments. The key issues regarding the amensimeataddressed in four sections, as
follows:

I.  BARCT and Cost-Effectiveness;

.  BARCT Technology Evaluation;

lll.  Method, Amount, and Timing of RTC Reductions; and
IV. General Discussion Topics.

Supporting information regarding each issue is i@y in the appendices to this document.
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I. BARCT AND COST-EFFECTIVENESS
Best Available Retrofit Control Technology (BARCT)
Issue

As described previously, BARCT is defined in stat® 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 thEQRAIM program such as technical
feasibility, cost-effectiveness, and how a BARCTha@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.

Background

When RECLAIM was adopted the applicable commandardrol rules and control measures
that represent BARCT were converted into mass éomskmits for facilities, expressed in
allocations. The ending factors in Tier | EndingiEsion Factors in Rule 2002 represented, for
each category of equipment, the level of emissamtrol required by the applicable rule and/or
near-term control measures. Additional reduction&cility emission allocations from 2000 to
2003 incorporated technology forcing control measur

RECLAIM allows flexibility in how a facility meetsprogrammatic reductions; therefore,
facilities generally are not required to add BAR®@T 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.

Criteria & Methodology

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

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

* Is the proposed BARCT level achieved in practiceea®fits?

* 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 anttalBARCT rule have been
proposed in the absence of the RECLAIM program?

To determine new BARCT for RECLAIM, several stepsrevemployed. First, adopted AQMD
BARCT rules for non-RECLAIM facilities were comparé¢o current Rule 2002 Tier 1 factors
for the various types of RECLAIM equipment. TheiTl factors were developed based on the
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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 Getweg and Process Heaters have been
amended since the original RECLAIM program was &elbgo make emission limits more
stringent for non-RECLAIM sources. Second, othistritts’ rules were reviewed to determine
if any exist that AQMD does not have or are moragént 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. Fornegke, the control efficiency of low NOx
burner technology has improved since the beginolmBECLAIM. 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 practicssom limits for retrofit controls. Fourth, a
cost analysis was performed to determine if th@@sed controls were cost effective.

This analysis included the extent of emission rédas beyond the Tier | emissions limits and
the incremental cost effectiveness for variousleweé 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 amema and control BARCT rule in the
absence of the RECLAIM program.

Cost Effectiveness
Introduction

Cost effectiveness is defined as dollars per tgootititant reduced. Criteria pollutants and their
precursors subject to the cost effectiveness aseessinclude 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-effeai@ss include capital and installation costs,
operating and maintenance costs, interest ratdpragect life.

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

RECLAIM Cost Effectiveness Calculations

Cost effectiveness for BARCT was completed using élquipment 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 costcaffeness were calculated differently, as
previously noted. Peak year activity was the samevhat each facility used in determining
original allocations. Each facility chose a sing&ar from 1987 to 1992. The same throughput
data at source category levels (e.qg., boilers ghg€atvas used for this analysis. Device level data
(i.e., by individual units) is unavailable undee tturrent RECLAIM reporting scheme.
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It should be noted that emission reductions usedhe 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. Therefahe emissions reduced in the cost
effectiveness calculations are consistent withirifieal RTCs allocated to the facilities.

Equation for determining emission reductions fasteffectiveness:
(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 thesPounted 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 regatdencost effectiveness analysis, including
equipment life, cost threshold, and which methaabtthbe used. These are discussed below.

Equipment Life
Issue

Cost effectiveness is determined by dividing thetaaf 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 cost a@ifeness. Stakeholders have asked to
standardize equipment life as 10 years for all ggent. The issue is the appropriateness of
using a longer equipment life when calculating ejfdctiveness.

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
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adopted SCAQMD rule for controlling particulate teatfrom fluid catalytic cracking units (i.e.,
Rule 1105.1), a 25 year equipment life was usetktove the cost effectiveness. Also, a 20-year
life was used for some of the control options ieR1LL78 when calculating cost effectiveness.
A 10 year equipment life was used for non-refinboylers 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 technadpgelO-year equipment life is no longer
appropriate under all circumstances. For exanf&lR equipment manufacturers design the
reactor for a 25 year life, with a minimum maintec@& schedule of 5 years for catalyst
replacement. Refinery stakeholders have commehtidin 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)estrould not be used to derive the cost-
effectiveness of emission reductions. If gredtant10 years is appropriate, then no
further reductions from the equipment should beghbtor the same period where
facilities have installed the controls to complywihe 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 ontype of equipment. If a 10-year life was
used as the norm since the beginning of the RECLAdMgram, beginning in 2005, all

RECLAIM equipment would be replaced with new equgmtn Many types of equipment, such
as large boilers and refinery FCCUs typically 28tto 40 years. In addition, any further control
would need to be proven cost-effective for the nerement of emission reductions.
Furthermore, if a piece of control equipment islaepd while having additional useful life due
to AQMD rulemaking, a sunk cost (assuming no savaglue) can be added to the next
increment of cost-effective analysis. Staff betiewsing a longer equipment life for some
equipment categories is more realistic than 10syear

Incremental Cost-Effectiveness

California Health and Safety Code 40920.6 requmesanalysis of cost-effectiveness and
incremental cost-effectiveness prior to adoptiniggwr regulations that are proposed to meet
BARCT. Incremental cost effectiveness is used wasare the difference dollars per ton
difference between two or more control optionsis kalculated by dividing the difference in the
dollar costs by the difference in the emission otidn potentials between the two control
technologies. Incremental cost effectiveness doeseflect potential emission reductions and is
not comparable to other methods of determining -efisttiveness. Incremental cost
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effectiveness analysis for each source categoprasented in Section Il of this report. The
equation used for this calculation follows.

Incremental cost-effectiveness equation:

(PV: - 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 equipnneciuding:
* 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 ovekifs, calciners, dryers, and
furnaces.

Implementation Schedule

Unlike command and control rules, RECLAIM allowgifdies flexibility to comply with their
allocations. This includes what, if any, contreii be added and on what schedule. Installation
of low NOx burners requires less planning, designiand construction time than SCR.
Therefore, the equipment which can be controlleth vaw NOx burners would be retrofit before
equipment that can be controlled with SCR. Itikely that Rule 1146/1146.1 boilers/heaters,
metal melting, heat treating, and miscellaneoushtion equipment could be retrofit with low
NOx burners within the first year or two of the posed reductions. SCR retrofits require
significantly more lead time and resources. Duetumaround schedules at refineries,
construction for SCR retrofits on refinery boilensd heaters would begin in 2 to 3 years and be
staggered over a period of 3 or 4 years. Turnat@eshedules for FCCUs are generally every 4
to 5 years. Therefore, SCR retrofits for FCCUsl@¢mot be expected to take place until 2009 or
2010.

No New BARCT
No new BARCT was recommended for the following gatees of equipment:
» Gas turbines;
* Cement Kilns;
* Internal combustion engines;
* Glass melting furnaces; and
* Curing and drying ovens.
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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 atitie 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.
Permit information shows that BARCT for the majprdf equipment under Rule 2009 ranges
from 5 to 9 ppm. To comply with Rule 2009, sometsinvere (1) taken out of service, (2)
replaced by more efficient equipment, or (3) retraith controls. However, for the purpose of
current BARCT determinations, an average conceairdimit was developed for the boiler and
turbine source categories based on the througlgmd for the year 2000 allocation. Figures 1
and 2 illustrate the current emission limits foryeo plant boilers and turbines.

Figure 1

Post Rule 2009 Emission Limits
Boilers

16

14 0.011

Ib/mmBtu

*
. (9ppm)

10

Number of Units

0.006 0.008 0.036 0.11

Emission Limit (Io/mmBtu) Total units before Rule 2009 = 49
Number of units shutdown = 20

* For determing 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
P 0.033 Ib/mmBtu
5 (9ppm)*
5 4 |
8
5
P4
3 4
2 |
1 4
0 m

0.025

0.033 0.06

Emission Limits (Ib/mmBtu) Total number of units before Rule 2009 = 38
Total units shutdown = 27

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

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

AQMD
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Table 2
Proposed BARCT and Cost Effectiveness
Misc.
Combustion Lo NOx Manufacturer .
. Information, Permit
(Ovens, Kilns, 0.062 Burner, . 0.036 Ultra Lo NOx $9,500
90A-C-5 . Data for Retrofit No
Calciners, Ib/mmBtu Combust. . (30 ppm) Burner (20 yr)
: (70 units currently at
Dryers, Modif. or below 30 ppm)
Furnaces) PP
Petroleum o . 0 $19,700 (10 yr)
90P-B-2 | RefineryFcc | 0% SCR Permit Data for o SCR $15,500 (15 yr) No
Units $11,400 (25 yn)*
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/mmBtu Burner currently at or below (45 ppm) Burner $4,000 No
Furnaces 45 ppm) (10 yn)
. . Manufacturer
Refinery Boilers | g o3 Lo NOx Information, 0.006 $32,000 (10 yr)
R1109 and Heaters |, piy | Burmer, FGR | SIVUAPCD, Permit (5 ppm) SCR $24,000 (15 yr) No
> 110 mmBtu/hr Data for Retrofit $17,500 (25 yr)
Boilers and
R1146 Heaters 0.045 Manufacturer 0.010 San.
Ib/mmBtu (9 ppm) Joaquin
2 5 MM Btu/hr Lo NOx Information, Ultra Lo NOx | $9,000 -$10,000 Valle
Boilers and Burner, FGR SJVUAPCD, Permit Burner (10 yry? oY
0.038 Data for Retrofit 0.015 Unified
R1146-1 Heaters Ib/mmBtu (12 ppm) APCD
2-5 MM Btu/hr
Facility Cap,
. repower, .
. . Differs by Permit Data for 0.0109 $3,100 (10 yr)
R2009 Utility Boilers - Combust. : 7 SCR 3 No
facility Modif., FGR, Retrofit (9 ppm) $2,300 (15 yr)
SNCR, SCR
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San
Joaquin
None SCR No Valley
Unified
APCD

Various,
0.06 SCR, Water

Ib/mmBtu or Steam

Injection

1134 Gas Turbines

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

Lo NOx

Glass Melting 4 Ib/tons burner,
Furnaces product Combustion

modif.

Lo NOx

Curing & Drying 0.03 burner,
Ovens Ib/mmBtu | Combustion

modif.

Internal
1110.2 Combustion Various
Engines

None® No

1117 None® No

90P-C-6 None® No

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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[I. BARCT EVALUATION BY SOURCE CATEGORY
Introduction

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

Table 2 contains a summary of the BARCT determamatifor each of the equipment categories
that were found to have technically and economydathsible 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 hbeen retrofit with SCR, demonstrating
that this technology is achieved in practice. Tkee BARCT limit for this equipment category
was set at a control efficiency of 80 percent. Tdwhnology has been achieved in practice and
has manufacturer guarantees. 1991 AQMP Control iMea80P-B-2 specified 70% reduction
based on SCR. SCR technology has improved in tgeams. It is likely that, in the absence of
RECLAIM, a command and control rule would have begitten for this category. Therefore,
SCR has been determined to be the proposed BARCT.

Figure 3 is a graph of the emissions based on uraited, 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 numbeegj@pment, are histograms. Two units have
already achieved the new BARCT emission level. dther 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 | (RV x 0.3) New BARCT (RV x 0.2)
Emission Level Total Units = 6

Note: No established BACT limit
RV = reported value
Cost effectiveness (25 year life) = $11,400 per ton

Equipment Life

In a recently adopted SCAQMD rule for controllingriiculate matter from fluid catalytic
cracking units (i.e., Rule 1105.1), an equipmefg 6f 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 largigets and heaters that a 20-year life is
considered. However, based on manufacture data edfwits under Rule 1105.1 rule
development, an equipment life of 25 years is recended. Also, a 20-year life for some of the
control options was used in Rule 1178 when calmgatost effectiveness.

Cost Effectiveness

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

equipment and an equipment life of 25 years, isetqul to be approximately $11,400 per ton
NOx reduced. If based on a life of 15 years, effgetiveness would be $15,500 per ton. For a
10 year life, the cost effectiveness would be $29,7Incremental cost-effectiveness is based on
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varying control efficiency from 70% to 80% and 523600 per ton for a 10 year life, $10,000
per ton for a 15 year life, and $7,000 per tonaf@5 year life.

Industry Comments

* SCR as BARCT is incorrect, it is BACT/LAER. SCRnigt easily transferable to all
FCCUs, as they are unique. De NOXx catalyst teciyydlor 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, a facility-spec#igalysis should be conducted for this
equipment category. An independent analysis caeduin the equipment shows
BARCT not to be cost-effective, based on a 10-gemipment 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 dzh®n the 25 ppm limit, so reduction to this
level has already been accounted for in the allocatfor the year 2000.

San Joaquin Valley Unified APCD has a more stringemit than AQMD rules for a
subcategory of refinery boilers/heaters. TheireR4B06 limits units with greater than 110
mmBtu/hr input rating to 5 ppm. The SJVUAPCD regments for refinery boilers/heaters
rated at < 110 mmBtu/hr are less stringent than QB Rule 1109. SJVUAPCD has not yet
implemented their rule, so no units have beenfiethere.

Staff consulted with burner manufacturers and ezfes 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
reduction is capable of reaching 5 ppm NOx limitedl ds an achieved-in-practice retrofit
technology. This technology has improved in regerdrs, as seen with the SCR retrofits for
utility boilers which achieved limits as low as 2gpm. Based on actual installations at
refineries, reductions of 95% have been achiev@@R was determined to be cost effective for
refinery boilers/heaters rated at greater thanrh&iBtu/hr, but not for the 40 to 110 mmBtu/hr
units. In view of SIVUAPCD’s more stringent emissiimits and improvements in SCR, it is
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likely that Rule 1109 would have been amended ftbenTier | 25 ppm level to include more
stringent limits for large refinery boilers/heatarghe 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 mip@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 amd the cost effectiveness and
feasibility of control with SCR.

Figures 4 and 5 represent the population of Rul@dldoilers and heaters in the RECLAIM
universe and their current type of control equipmelRor the purposes of these charts, boilers
and heaters that are uncontrolled were assumeel &b the starting emission factor of 82.5 ppm.
Those equipped with low NOx burners were assumdaktat Tier 1 ending emission factor of
25 ppm and those with SCR were assumed to meeteteBARCT level of 5 ppm based on
95% reduction from the uncontrolled level. Therthare not histograms like those for the
remaining categories because most of these unmedoave NOx permit limits.

Figure 4

Rule 1109 Boilers/Heaters 40 - 110 mmBtu

40

Tier | End Factor 25 ppm

(0.03 Ib/mmBtu)
35 4

30

25 A

20 1

Number of Units

154

10 A

SCR (5 ppm) Low NOx Burner (25 ppm) No Control (82.5 ppm)

Control Technologies )
Total Units = 67

Note: BACT is 5 ppm
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Figure 5

Rule 1109 Boilers/Heaters > 110 mmBtu

35
Tier | End Factor 25 ppm
Proposed BARCT 5 ppm (0.03 Ib/mmBtu)
(0.006 Ib/mmBtu)
30
25 v
2
S 20
=)
S
@
o
€ 15
S
=z
10
5
0 . ‘
SCR (5 ppm) Low NOx Burner (25 ppm) No Control (82.5 ppm)

Control Technologies Total Units = 75

Note: BACT is 5 ppm
Cost effectiveness (25 year life) = $17,500 per ton

Equipment Life

For this equipment, a life of 25 years was usedi¢dve the cost effectiveness. Due to
advancements in emission control technologies,-gedd equipment life is not appropriate for
this application. SCR equipment manufacturersgiesine reactor for a 25 year life, with a
minimum maintenance schedule for catalyst replacén(ee., every five years). Refinery
stakeholders have commented that in evaluating dostarge boilers and heaters that a 20-year
life is considered. However, based on manufactdega, an equipment life of 25 years is
recommended.

Cost Effectiveness

The cost-effectiveness, based on the range of esstsciated with installation of BARCT to
reduce emissions from 25 ppm to 5 ppm on this eqeigd and an equipment life of 25 years, is
expected to approximately be $17,500 per ton NQ@bced. If based on a life of 15 years,
BARCT is anticipated to cost about $24,000 perand 10 years about $32,000. It should also
be noted that for about 20 units that have not@manted the original Rule 1109 requirement of
25 ppm, the cost-effectiveness to reach 5 ppm wbeldpproximately $4,300 per ton for a 260
mmBtu boiler operating at 75% capacity and based ocontrol equipment life of 25 years.
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Incremental cost-effectiveness was not calculatadtliis category. Industry had raised a
concern that some units have already been retvdfitlow NOx burners. The cost effectiveness
for the large Rule 1109 boilers/heaters was catedlasing emission reductions based on Tier |
limits in Rule 2002 which are based on low NOx laurtechnology. The cost effectiveness for
this category already accounts for reductions aeltidy low NOx burners. The only candidate
for control is SCR, therefore, there is no incretakboost effectiveness.

Industry Comments

* BARCT is currently proposed for all refinery heatand boilers greater than 110
mmbtu/hr. The AQMD’s cost-effectiveness for refynbeaters and boilers ranges from
$17,400 per ton for a 25-year life to $31,500 perfor 10-year life. AQMD has deemed
this category to be cost-effective in total. Hoee\here is a spectrum of costs
depending on the circumstances surrounding a p&tianit. Staff's analysis of
BARCT should acknowledge that many refinery boikemg heaters over 110 mmbtu/hr
already have some level of control. The thresfmldBARCT controls should be raised
to 250 mmbtu/hr, which should be the basis for @kl NOx reductions from this
equipment category. This will reduce the overafiteeffectiveness below $15,000 based
on a 10 year equipment life.

Environmental Organization Comments
» Actual life of the control equipment should be ugedetermining cost effectiveness.
Industrial Boilers and Process Heaters (non-Refingy)
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 frardustrial, Institutional, and Commercial
Boilers, Steam Generators, and Process Heaterd1a#6l1 - Emissions of Oxides of Nitrogen
from Small Industrial, Institutional, and CommeicBoilers, Steam Generators, and Process
Heaters. Rules 1146 and 1146.1 basically appbllitother boilers and heaters greater than 2
mmBtu/hr heat input rating, with the exception lbdse used to generate electricity and refinery
boilers and heaters rated at greater than 40 mimBtdiich 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 boil&esiters, the limit is 15 ppm. For all liquid
fueled units, regardless of size or usage, thd Is7d0 ppm. SJVUAPCD Rule 4306 also allows
a weighted average based on annual fuel usageniisrthat operate on both gaseous and liquid
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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 reémir 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 tR@mmmBtu/hr. In view of SIVUAPCD'’s
more stringent emission limits and improvementduimner technology, it is likely that Rules
1146 and 1146.1 would have been amended to inchmle stringent 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 100nezfi 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 emidsiuts (see Figure 6). Some of the units
with the lowest permit limits may be units instdllet 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 boilersdneabased on the evaluation of other
district’s rules, analysis of retrofit technolognd 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

300
Rule 1146 Tier | End
Factor 37 ppm

(0.045 Ib/mmBtu)
250 - l

200

Rule 1146.1 Tier | —
Proposed BARCT for End Factor 30 ppm
150 <20 mmBtu (0.036 Ib/mmBtu) O
12 ppm (0.015

Ih/mmrhDH N

Number of Units

100 A
Proposed BARCT for
> 20 mmBtu
9 ppm (0.010 Ib/mmBtu)

50 A

[T 1

0.003 0.006 0.009 0.012 0.015 0.018 0.021 0.024 0.027 0.03 0.033 0.036 0.039 0.042 0.045 Above
0.045

Permit Limit in Io/mmBtu .
Total Units = 687

Notes: BACT for < 20 mmBtu/hr is 12 ppm
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 apprdprand was used to derive the cost effectiveness.

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 | control levels. Atremental cost-effectiveness analysis as
performed for this equipment category. The incnatalecost-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 nletaelting furnaces was based on a
subsumed 1991 AQMP control measure (90P-C-5). &hgees of equipment are subject to an
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end factor in Rule 2002 of approximately 50 ppn0@62 pounds of NOx per mmBtu of heat
input.

A review of South Coast and other districts’ ruidd®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 equipmdesigns, 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 atba@low 45 ppm. A histogram of the heat
treating equipment is shown in Figure 7 based erpgrmitted NOXx limits for the units. Some
of the units with the lowest permit limits may baits 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 pgo@ achievable. Based on improvements in
burner and combustion technology, discussions Wwitmer manufacturers, and a review of
existing retrofits, a new average BARCT level ofptBn or 0.055 pounds of NOx per mmBtu of
heat input was determined to be feasible for thiggment. 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&kBCLAIM, a command and control rule would
have been written for this category.

Figure 7

Heat Treating

140

120

100

Proposed BARCT v
45 ppm (0.055 Tier | End Factor 82 ppm

Ib/mmBtu) (0.1 Ib/mmBtu)
80 1

60

Number of Units

40

20

O:.Dm:l ’_‘D

0.02 0.04 0.05 0.055 0.06 0.07 0.08 0.1 0.12 Above 0.14
Permit Limit in Ib/mmBtu

Total Units = 292

Note: BACT is natural gas with low NOx burner
Cost effectiveness (10 year life) = $4,000 per ton
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Figure 8

Metal Melting
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Proposed BARCT
45 ppm (0.055 Tier | End Factor 51 ppm
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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 is apprdprend was used to derive the cost effectiveness.

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 as perfdrfoe metal melting and heat treating. The
incremental cost-effectiveness was determined t@pipeoximately $46,000 and $60,000 per ton,
respectively. This was based on the differencevéet 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 con&asure (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 wagmheined to be feasible for this equipment.
1991 AQMP Control Measure 90A-C-5 specified 50%uitibn 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 writteritis category.

Figure 9

Miscellaneous Combustion Equipment
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Permit Limit in Io/mmBtu Total Units = 522

Note: BACT is natural gas with low NOx burner
Cost effectivenss (10 year life) = $9,500 per ton
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Equipment Life
For this equipment, a life of 10 years is apprdprand was used to derive the cost effectiveness.
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, iseetqul to be approximately $9,500 per ton
NOXx reduced from the Tier | level. An incremertakt-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 BAR@Tit. While it is technically feasible to use
SCR to control NOx emissions from this type of eguent, it would require additional
equipment to raise the exhaust temperature sinise éfuipment operates at too low of
temperatures for the SCR to operate efficiently.

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?

* Isthe proposed BARCT level achieved in practictwetrofits?

* Istechnology 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?

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 heatted 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 varreasons. In some cases, current BARCT
NOx emission levels are already the most stringeir. other cases, the available retrofit
technology was not cost effective. Appendix A eomé a detailed listing of the BARCT
findings for each of these categories. RECLAIMliaes 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 categoryofiedron individual pieces of equipment may be
cost effective. This allows RECLAIM participanther possibilities for flexibility to decide the
best way to meet their reduced NOx RTC allocatemd/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 previousippsumed under the RECLAIM program.
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However, upon review of the cost associated wighube of SCR, the controls were not found to
be cost effective based on the activity levels dseéstimating the year 2000 allocations.

Staff Recommendation

The following categories of equipment have beemtiflied as capable of further emission
reductions beyond the Tier | emission factors,(Raule 2002 Table 1 factors): industrial and
refinery boilers and heaters; metal melting furisaceetal heat treating; fluid catalytic cracking
units (FCCU); and miscellaneous combustion soufces ovens, kilns, calciners, dryers, and
furnaces). Utility boilers can also achieve furtheductions beyond Tier | controls; however,
since they have previously installed BARCT pursuantRule 2009, these reductions have
already been achieved and need to be reflectexgram allocations.
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. 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 exclusion, on facility-wide emissiafg} 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.

A market driven method was suggested by industpyesentatives of the Working Group using
small, incremental reductions as a surrogate teeroebte when BARCT has been met.
Specifically, the method would achieve 2 tons pr ieduction in 2008 and an additional 2 tons
per day in 2009 or 1 ton per day additional redurcteach in 2009 and 2010. Beginning
reductions in 2008 is intended to allow the timedesd to plan, permit, construct, and implement
retrofit controls. With each AQMP update, a reviefthe previous two years RTC prices would
be examined to determine if the average RTC peagained below $15,000 per ton to see what
further reductions may be appropriate, such asdalitianal 1 ton per day would be reduced
from RTC holdings with a one-year lead time. Tisisntended to examine how the market
would react so as to not reduce any more than dr&ahcan bear with RTC costs not exceeding
$15,000 per ton. If the average price exceedsO®D5per ton, no reductions would be
implemented. With this method, industry represirga would like a commitment that AQMD
would seek to extend current area and mobile saremit programs and an AQIP type program
where AQMD would be responsible to generate redoatredits.

Method for Determining Reductions of RTC Holdings
Methodologies

In assessing the necessary RTC reductions to rheeitate law requirements, staff examined
several methodologies that would best reflect thplementation of the current BARCT in a
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timely manner achieving equivalent emission redungito 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 tB811AQMP, including Tier Il technology
forcing reductions. The other method, termed ‘@tmn 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 tmans 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 indicdtan additional ton per day should be
reduced by the RECLAIM facilities over the subsequyears. After careful evaluation of the
three methods, staff is proposing to rely on theM®method 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 AQd&vide a more balanced view of
the regional economy as compared to the allocatiethod that used the peak year
activities selected by individual facilities thantl 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 fugwisions to emissions inventory and
growth forecast.

AQMP Method

The AQMP method was based on the use of 1997 egpa@issions for all RECLAIM
facilities. The 1997 emissions inventory was adatising RECLAIM facilities reported CO
emissions as a surrogate to disaggregate total W@issions. Compared to other non-
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
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within each facility. Although reported NOx emisss are facility totals, RECLAIM facilities
report their CO, PM, and VOC emissions from comioustprocesses based on type of
equipment/combustion process (e.g., ICEs, boileesters, etc.). The facility total NO
emissions are apportioned to the combustion categasing the reported CO emissidn3otal
facility NOx emissions reported are thus allocated to correpgrcombustion 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 disaggdesgdne emissions to the device level by
using:

» facility device IDs and the corresponding Sourc¢ée@ary Codes (SCCs) from AQMD'’s
Facility Permit System for RECLAIM and Title V fdities and

* reported device-level emissions on AQMD’s FaciRgporting System for RECLAIM
facilities.

This information is then used to disaggregate #ponted emissions to specific devices for any
matched SCCs. The emissions were then grown llas&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. Thishoablogy yielded projected emissions in the
year 2010 of 24.1 tons per day.

Growth Factors

Growth factors are by industry and by county. ®Biverall growth from 1997 to 2010 for all
RECLAIM facilities, including power plants, is 2@ment. The average annual growth rate for
all RECLAIM facilities is 1.55 percent. It shoulet noted that the electrical generation industry
has a projected growth of 2.5 percent and petrolezfiming, which is considered at capacity
production, has a no growth projection. Table dwahthe growth factors used in the 2003
AQMP by Standard Industrial Classification Code &ydcounty and 2-digit SICs. The factors
used in the analysis are the same as those us¢defdxQMP and are based on demographic
growth forecasts for various socioeconomic catego(e.g., population, housing, employment
by industries), developed by the Southern Calim@ouncil of Governments (SCAG).

Control Factors
In addition to growth factors, the AQMP method agglcontrol factors to the 1997 NOXx
emissions levels. The application of these factesnonstrated the effect of traditional

! 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 combustismfby the total CO emissions from all combustigpest.

2 Annual Emission Reporting allows the aggregatibremissions from like equipment (e.g. boilers) bognthe
same fuel.
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command and control rules in conjunction with nedRET levels. These control factors were
based on the rules or control measures for eadpreeuat category subsumed by the RECLAIM
program with adjustments to account for equipmeéntrabelow BARCT or exempt from the
rule. The control factor represents the percentewissions that would remain after the
rule/control measure implementation. For exampkeyule was determined to reduce emissions
by 75%, after control the remaining emissions wd#d25%. In this case the control factor
would be 0.25. That factor would then be multigliey the 1997 emissions for the category to
show the remaining emissions. For example, ifiid@7 emissions were 800 tons per year and
the control factor was 0.25, the remaining emissiaould be 0.25 x 800 = 200 tons per year.
The control factors applied to each equipment categre described below.

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

Equipment was categorized based on equipment typeste were no subsumed rules or control
measures for some of the equipment types and ndBAERCT 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.

Miscellaneous Combustion Equipment

Initially a control factor of 0.29 was derived byviding the new BARCT level (0.036
Ib/mmBtu) by the starting emission factor of 0.184nmBtu (0.036 + 0.124 = 0.29). This value
was then weighted to account for approximately 2.8Pthe equipment being at or below
BARCT as of 1997. The final weighted factor apgplie category was 0.311 (2.9% x 1.00 +
97.1% x 0.29 = 0.311).

Fluid Catalytic Cracking Units
The control factor for fluid catalytic cracking tsmiat refineries was based on an achieved in
practice use of SCR at an efficiency rate of 8@get. Therefore, the control factor is 0.2.

Metal Melting and Heat Treating Equipment

The control factor for this category was calculabgddividing the new BARCT level (0.055
Ib/mmBtu) by the starting emission factor (0.124rimBtu). The resulting control factor is then
0.444 (i.e., 0.055 + 0.124 = 0.444).

Refinery Boilers/Heaters

Rule 1109 — Emissions of Oxides of Nitrogen fromil&s and Process Heaters in Petroleum
Refineries, applies to refinery boilers and heateth input ratings greater than 40 mmBtu/hr.
Approximately 80 percent of the emissions from R11€9 boilers and heaters are from units
greater than 110 mmBtu/hr and 20 percent are froits bbetween 40 and 110 mmBtu/hr. At a
new BARCT level of 5 ppm (0.006 Ib/mmBtu), the aqohfactor for the larger units is 0.06 (i.e.,

0.006 =+ start factor of 0.100). The control factor the smaller units is 0.300 based on the
original Rule 1109 limit of 25 ppm or 0.030 Ib/mmB{.e., 0.030 + 0.100). These two control
factors were weighted based on the 80 percent/20epe emissions ratio to develop the
weighted control factor of 0.108 that was appliedhite 1997 emissions for this category (i.e.,
80% x 0.060 + 20% x 0.300).
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I nternal Combustion Engines

The original control factor for Rule 1110.2 — Enmss from Gaseous- and Liquid-fueled
engines, was 0.235. This was weighted to takedatsideration exemptions from Rule 1110.2,
diesel or non-diesel fuel, and engines at or beéB®MRCT. Non-exempt engines were given a
control factor of 0.235 based on Rule 1110.2. BExenon-diesel engines and engines at or
below BARCT were assigned a control factor of lifices no further reductions are required
under command and control rules. Exempt diesahesgvere assigned a control factor of 0.92
based on the expected NOx reduction under Rule H4R@quirements for Stationary Diesel-
Fueled Internal Combustion and Other Compressiaitibgp Engines. A weighted average was
used to determine the final control factor of Oid2this category (i.e. 74% x 0.235 + 8% x 1.00
+ 18% x 0.920).

Cement Kilns

The control factors for cement kilns are facilipyesific and ranged from 0.242 to 0.800
depending upon the equipment types. The factore a&sed on starting factors and Rule 2002
end factors since no new BARCT was proposed farafuipment category.

Gas Turbines

Rule 1134 — Emissions of Oxides of Nitrogen frorat®hary Gas Turbines applies to stationary
gas turbines rated at 0.3 megawatt (MW) and largéne control factor was determined by
dividing the Rule 2002 Tier | factor, 0.060 Ib/mmiBby the start factor of 0.184, resulting in a
control factor of 0.326 (i.e., 0.060 + 0.184). Factor was then adjusted because 4 percent of
the emissions were from peaking turbines whichexempt from Rule 1134 resulting in a new
factor of 0.353 (i.e., 4% x 1.00 + 96% x 0.326)was determined from the equipment inventory
that approximately 37% of the emissions in 1997 efmm units at or below BARCT. Taking
this into account, the resulting in a final contiattor of 0.592 (i.e., 0.37 x 1.00 + 0.63 x 0.353)

Utility Boilers

Based on the Rule 1135 staff report, the total cedns of 19.4 tons per day (76%) were from a
baseline of 25.6 tons per day. The remaining eaniss6.2 tons per day divided by the baseline
results in a control factor of 0.242. The contelel of Rule 1135 is 0.25 Ibs NOx/MW-hr
which is equivalent to a unit limit of 0.025 lbs M@mBtu or 20.6 ppm. The control factor
going from 20.6 ppm to 9 ppm (Rule 2009 factor).k37. Therefore the composite factor from
uncontrolled to 9 ppm is 0.106. The 0.106 factaswadjusted slightly due to 1 per cent of the
equipment being controlled in 1997. The weightactdr for the category was 0.107 (i.e., 1% X
1.00 + 99% x 0.106).

Other Boilers/Heaters

Rule 1146 — Emissions of Oxides of Nitrogen frondustrial, Institutional, and Commercial
Boilers, Steam Generators, and Process HeaterRaled 1146.1 — Emissions of Oxides of
Nitrogen from Small Industrial, Institutional, af@mmercial Boilers, Steam Generators, and
Process Heaters apply to all boilers greater thamiBtu/hr with the exception of those used to
generate electricity, Rule 1109 units, and sulfanpreaction boilers. The control factor for this
category was determined based on a starting faft@.045 Ib/mmBtu for Rule 1146 units
(greater than 5 mmBtu/hr) and 0.124 Ib/mmBtu foteR1146.1 units (2 to 5 mmBtu/hr). The
proposed BARCT is 12 ppm or 0.015 Ib/mmBtu for siniaited less than or equal to 20
mmBtu/hr and 9 ppm for units greater than 20 mnBtu/A composite new BARCT level of
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10.5 ppm or 0.012 Ib/mmBtu, based on the emissiamms the two size categories, was used to
determine a weighted average control factor foreRU146 and 1146.1. The control factor for
Rule 1146 was the new BARCT 0.012 divided by tretstg factor 0.045 or 0.2667. The

control factor for Rule 1146.1 was the new BARCU1R divided by the starting factor of 0.124

or 0.0967. Weighting the two factors based on @xprately 85% of the emissions from Rule

1146 units and 15% from Rule 1146.1 units, the tteid control factor is 0.2412 (i.e., 85% X

0.2267 + 15% x 0.0967). The weighted control fastas then adjusted slightly based on 5
percent of the units being at or below BARCT. Afieis adjustment, the weighted average for
this category becomes 0.2791 (i.e., 5% x 1 + 953@2#12).

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,dhme some companies that made corporate
decisions not to sell unused RTCs; therefore, estarased credits were retired to benefit the
environment, and were not available in the mark&taff 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 rédas for future year RTC deductions. In
order to estimate the amount of compliance magaff selected compliance year (CY) 2002 to
be representative of a typical compliance year. 2002 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 shortdd®TCs 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 markkndt experience unusually high demand in
2002, portions of CY 2002 cycle 2 RTCs were tramsfe 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
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 ametlthe identified in the market.
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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 alsofiestsome adjustment to the market to reflect
compliance margins facilities typically strive tohgeve.

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

Results

The AQMP methodology results in a 7.8 ton per daiuction, derived as follows:
RTC Reductions = Current RTC Holdings - [AQMP jeabed Emissions X
10% Adjustment Factor]

34.2tpd - [24.0 x 1.10]

7.8 tpd

The following table summarizes for each major emépt category, the 1997 baseline
emissions, the baseline in 2010 assuming growtim dse 2003 AQMP, the control factor for
each subsumed rule or control measure, and thelatdd remaining emissions in 2010. To
calculate total reductions for the programmatic EAR adjustment, the total remaining
emissions (24.0 tpd) is adjusted upward by 10 percand subtracted from the total RTC
holdings (34.2 tpd).
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Table 3
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 o
Combustion 90A-C-5 5.9 8.2 0.515 4.0 4.2 0.311 5.7 25 17 20%
FCCU 90P-B-2 6.3 6.6 0.300 4.6 2.0 0.200 5.3 1.3 0.7 8%
Metal Melting & Heat o
Treating 90P-C-5 0.9 1.7 0.500 0.9 0.8 0.444 1.0 0.7 0.1 1%
Refinery Boilers/Heaters |, g 11.4 0.300 8.0 3.4 0.108 10.1 1.3 2.1 24%
Rule 1109
Cement Kiln Rule 1112 5.2 6.4 0.242-0.800 3.6 2.8 0.242-0.800 3.6 2.8 0 0%
Gas Turbines Rule 1134 6.9 8.2 0.592 3.4 4.8 0.592 3.4 4.8 0 0%
Boilers/Heaters o
Rules 1146/1146.1 4.2 5.0 0.737 1.3 3.7 0.279 3.6 14 2.3 27%
Internal Combustion o
Engines Rule 1110.2 10.7 12.1 0.420 7.0 5.1 0.420 7.0 5.1 0 0%
Others 1.4 2.2 0.0 2.2 0.0 2.2 0 0%
TOTAL 52.4 61.8 32.8 29.0 39.7 22.1 6.9 80%
Rule 2009
Power Plants
Utility Boilers Rule 1135 8.6 11.4 0.250 8.5 2.9 0.107 10.2 1.2 1.7 20%
Internal Combustion o
Engines Rule 1110.2 0.5 0.6 0.420 0.4 0.2 0.420 0.4 0.2 0 0%
Gas Turbines Rule 1134 0.6 0.8 0.592 0.3 0.5 0.592 0.3 0.5 0 0%
TOTAL 9.7 12.8 9.2 3.6 10.9 1.9 1.7 20%
GRAND TOTAL
62.1 74.6 42.0 32.6 50.6 24.0 8.6 100%
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 4
SIC Code Growth Factors by County for the Year 2010
SIC Sector SIC Code Los Angeles Orange Riverside Sa n 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.

Market-Driven Method

Industry representatives have suggested using ketrdven method using RTC price levels as
a surrogate to determine when BARCT has been ke method suggests small, incremental
reductions in allocations allowing adequate timetii@ market to react. This would be reviewed
every three years and adjusted either upward ondand depending on the RTC price. For
example, it is recommended by some stakeholdersdioce 3 tons per day by 2010, between
2007 and 2010. If prices remain below $15,000tperfor the previous two years, an additional
one ton reduction would be taken, after a one-yead time. This would repeat with each

AQMP revision.

Another industry proposal is to reduce 2 tons ey by 2008 and another 2 tons per day by
2009. This proposal is intended to address theeranabout market impacts if too large a
reduction is taken too quickly.

It would be difficult to demonstrate BARCT and e¢plency with command and control using a
market-driven method and BARCT equivalency becdhisemethod 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 isenthé program would always be attempting to
catch up to BARCT.

Industry Comments

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

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

* In order to retain program integrity and reducepgbssibility for unintended impacts, the
RTC holding reduction methodology should be basethe peak-year/new-BARCT
methodology. Use of the AQMP, which depends ortroband growth factors, can be
inaccurate and emissions based on an average geddt tae inappropriate. It also uses
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“base year” and forecasted growth rates that apgpeanderestimate regional production
and industrial competitiveness needs. The peakethod provides high production
year compliance flexibility. However, if the AQMRethod is used, consideration should
be given to all facilities to carryover surplusedtie next year.

* The three ton per day reductions is generally supddy all industry sectors.

* A general concern has been raised that reductieyeol 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 reductichould 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 R21€® exempt equipment) at
BACT or BARCT; and
0 has not sold RTCs in the private market.

*  AQMD should monitor the RTC price for two years antgloduce the next round of
reductions gradually over a period of 3 years wues market stability. The technology-
based BARCT determination is not necessary ancnogpiate for a market program. A
$10,000 per ton or $15,000 per ton RTC price candeel 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 cushionnaag keep RTC prices too low to
spur the implementation of controls.

* The environmental community has stated that RTdihglreductions are supported and
that AQMD should seek the greatest reductions ptesbeyond the 3 tons per day in the
2003 AQMP.

Staff Recommendations

Staff recommends the AQMP approach with the 10%usidjent for determining the total
reductions for the RECLAIM program. While both imedls 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 kedsvieloped growth projections. 1997
actual emissions were used for the baseline for20@8 AQMP. Choosing a different year
would require development of new growth factorsanfr®@ CAG and revised control factors to
reflect controls implemented by the base year aho&anissions in later years would most likely
be lower than emissions in 1997 to reflect moretroé® 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 prograesign, which used 1987 as the baseline for
the 1991 AQMP.
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The allocation method approach uses old peak yaastg 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 19QMR controls. Calculations for each type
of equipment at each facility 10 years after thegpam implementation would be extremely
difficult, if not impossible. For example, thereowd be new or replaced equipment that do not
have a historical peak year activity prior to 1994fter 1994, major sources report their
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 conjtino 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 dueedifficulty of demonstrating equivalency
to command and control and BARCT.

Potential Exemptions

Throughout the public process to amend RECLAIM]udmg numerous Working Group and
stakeholder meetings, concerns were raised regpfdailities already at BARCT or BACT that
whether further reductions from facility’s RTCs vidie equitable. Several options have been
discussed regarding whether it is appropriate gt certain facilities from further reductions
under RECLAIM. The exemption(s) could either bethie form of exclusion from: 1) RTC
reductions only or 2) the program altogether. Asven below, each exemption could be based
on these criteria.

1) RTC Reductions
Facilities:
* that are in the RECLAIM program since 1994 and ha984 allocations equivalent to
2000 allocations;
* where all equipment, except those exempt under Rl are at or below the proposed
new BARCT;
» that have not sold their RTCs post 2004;
* holdings would become non-tradable; and
* holdings above initial allocations are not exemmptrf further reductions and are tradable.
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2) Out of Program
Facilities:

» where all equipment, except those exempt under Riffeare at or below BARCT;

» that are willing to take an annual emissions cagetiaon the amount of RTCs retired
from the program and subject to equipment conceotrdimits at current BARCT or
BACT and command-and-control for all future permgtactions; and

* holdings above initial allocations are not exemmptrf further reductions.

Discussion

In a market system, it is difficult to develop e@qbie criteria for exclusion from the reductions,
while maintaining market integrity. If given antam, each facility would choose what is best
for them which could result in less environmentahé&fit. Facilities at BARCT include many
power plants and some very large RECLAIM facilitieldowever, there are facilities that were
brought into the RECLAIM program from the startide buyers with their emissions at BACT
levels. Further reduction of RTCs would force liies to purchase more credits. Many
stakeholders appear to understand that some coatsiote shall be given to these facilities
without compromising environmental objectives.

Allowing facilities out of RECLAIM would require @nges to RECLAIM and command and
control rules to deal with how to treat their RT@sether they would be eligible for ERCs in
the future. Over time, as more facilities get tRECT, there would be a diminished number of
participants and eventually there would be no REGBLArogram.

Facilities, in many cases, have enjoyed benefith®fprogram which include 1-to-1 offsets per
year for NSR rather than 1.2-to-1 in perpetuity @mdommand and control. They have the
ability to sell credits if production is low and nedflexibility and time to add controls than under
command and control rules.

Industry Comments

» For facilities that have already done BARCT or &ttt is more equitable to have no
reductions or allow them out of the program.

* Some companies may need protection if they canfifartdato purchase credits and have
already spent money to control facility NOx emissio

» If reductions are required from these facilitiégre should be an AQIP program.

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

* In a market system there would be less demand flelisrs) if such facilities were
allowed out of the program or exempted from th@s&ithe-board reductions.

» Less buyers in the market would mean less needtli@r reductions or innovation.

 The “out-of-program” concept changes the fundanmedtsign of the RECLAIM
program.
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Staff Recommendation

Staff recommends exemption from emission reductifamsfacilities which have their 1994
starting emission factors equal to their 2000 egmaimission factors and all equipment at the
facility is at or below proposed new BARCT. Staffalysis indicates that there are potentially 3
facilities that would qualify for the exemptionstdting in about 0.02 tons per day of reductions
foregone. This is still under consideration. immsnary, staff is contemplating some limited
exemption. If the scope of exempting is broaderteday need to shift the reduction burden to
the rest of the universe to meet the state lawireapents. If facilities can opt out of the
program, staff needs to develop a more detailed f@dransition the program into a command-
and-control program. Staff will continue to evakithis and work with stakeholders.

Rate of NOx RTC Reductions and How Reductions are pgylied
Introduction

A key requirement is that BARCT be implemented agductions achieved on a timely basis
reflecting the availability of BARCT controls. Tiwe are several policy options for how
reductions are obtained from RECLAIM, including telepe of the reduction line, the time
allowed for reductions to occur and whether redungtiare 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, regardiessequipment type and size, staff proposes to
utilize the same approach for achieving additioealission 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 agmd 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 adail®TCs in the market. Projected actual
emissions for the year 2003 are one ton less th@A Rvels, and are expected to be 5.2 tons per
day lower than available RTCs in the program. Aatraudits for RECLAIM show that, except
for the energy crisis in 2000 and 2001, there areenlly 15 to 20 percent unused RTCs at the
end of the compliance year. While not all unus8€R are available in the market, the current
very low prices during the reconciliation periods$ than $1.00 per pound, and as low as $0.40
per pound), indicate that the market as a wholeelkaess RTCs and can be further reduced in a
relatively short time frame. Specifically, Rule@0power plants have implemented BARCT
(and beyond BARCT for the purpose of this proposaie 2003. The most recent compliance
year 2003 power plant quarterly reports indicatg fiower plants had 2.6 tons per day excess
RTCs in 2003.
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However, some equipment categories, such as FC@dg,need until 2010 to achieve these
reductions due to the factors discussed earliencérns were raised that although the market as
a whole has excess RTCs, adequate time (i.e., 2 years) should be given to individual
facilities should they choose to install contreistead of purchasing credits form 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-thartdb reduction; and equipment-/industry-
specific reduction. Each approach has advantagksdiaadvantages.

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 reducgdthe same percentage. This approach, from
a market aspect, is believed to be the most apptepias 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®TE€ 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 @ggr, from an equity standpoint, does not
penalize (in the form of RTC holding reductionsygh facilities that have already made efforts
to achieve BARCT at their facility or are alreadyBACT. Difficulties include: selection of
appropriate activity levels for the facilities iruegtion; how to demonstrate programmatic
equivalency to command and control; based on astiwawf holdings, certain amount of RTCs
would always be held by brokers who do not ownpmrate any equipment; and facilities could
transfer RTCs to another facility or third partythiat would result in a lower rate of reduction.
This approach also fails to recognize the tradiogvidies that have taken place since the
inception of the program.

Price Trigger for Temporary Relief

Industry expressed concerns regarding the poteotiahcreased RTC prices and the amount of
time it takes to conduct a Rule 2015 evaluatiothaevent prices exceed $15,000 per ton. One
possible solution is to track RTC market price toyde 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 optemeeral 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
the relief is not designed to delay controls, lousérve as a temporary solution when there is a
significant mismatch between and demand and suppije giving staff time to perform a
program evaluation.
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Industry Comments

* Some industry representatives have stated thatlding reductions for the
RECLAIM program should be implemented evenly acalsRECLAIM sources. Other
industry representatives advocate equipment- arsimg-specific reductions, stating that
across-the-board reductions are not fair to faedithat have installed control equipment
and accomplished their commensurate command-andetoaductions.

* Industry representatives have recommended thatarogatic reductions begin in 2007
instead of 2006 to allow time for installing airljpdion controls, to allow adequate time
for planning, design, permitting, construction, amglementation of control equipment.

» Access to restricted RTCs in the event prices ek§d&,000 per ton should be based on
a one-month or three-month period, not a 12-mouoiting 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

Staff Recommendation

Staff proposes that a decrease in RTC holdings dvdnd implemented on a two-phase
programmatic basis between compliance years 20872am0 reflecting the total reduction of
7.8 tons per day (or 22.8 percent) for the curpgogram. The first phase is 4 tons per day in
2007 and 3.8 tons between 2008 and 2010 in equaednrents. As a companion piece to this
recommendation, power plants would not rejoin thlerharket until 2007. Reductions in 2007
through 2009, 6.5 tons per day, would be creditadhtd the California SIP. Reductions for
2010 would be retained by facilities as restriategdits for use only if the average RTC price,
based on a 12-month rolling average, exceeds $0580ton during 2010 or later years. In the
event this occurs, the incremental reductions waowoldonger 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. Staff, foergbelieves the relief would be a temporary
delay in achieving the targeted reductions.

Staff is proposing a 12-month rolling average itedmining if the average RTC price exceeds
$15,000 per ton. This time-frame is chosen to Gymotential 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 bec#useconsistent with the threshold in Rule
2015 for program evaluation.

This two-phase approach is designed to addressséemingly conflicting objectives. First,
industry stakeholders requested sufficient leacetime given to facilities who want to install
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controls in lieu of purchasing RTCs. A two-yeaadetime (2005-2006) for design, budgeting,
permitting, and installation of low-NOx burnersnsre than adequate. Second, since power
plants have already implemented BARCT, immediatiicgons from the program can be taken
to reflect BARCT. Delaying the start of reductiangtil 2007 and restricting power plant trading
would in essence retain the environmental benadinfpower plant reductions in the interim
while allowing other facilities to install controifselecting to do so. The price trigger provides
safety valve for the market without compromisingdeerm environmental objectives.

Due to the large size and complexity of many faesi such as refineries, reductions were
assumed to occur over several years. In additansuch 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 proposinguetions to be spread out from 2007 to 2010.
This would provide the additional reductions neaegdo achieve the command-and-control

equivalent emission reductions and allow for theassary lead time to implement the reductions
at the facilities.

The staff proposal is based on cost effective cbméchnologies 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 impleatert schedule is decided by the individual
facility operators. In a relatively small markédtd 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 only the 2010 reductions beyond
2009 (1.3 tons per day) are subject to price triggexplained as follows. When applying the
AQMP methodology in estimating the total reductidos the RECLAIM program, growth
assumptions developed by SCAG based on 2 digitsinicdili SIC codes were used. This set of
growth assumptions was also used in the 2003 AQivRAtfainment demonstration. Issues were
raised regarding the uncertainty in growth proptdi specifically what if the growth rates for
the next several years in the region exceeded @A&GSprojections, which could create greater
demand of RTCs in the market, resulting in sigaffity higher credit price. In order to address
this concern, staff examined the key demograptoevtr indicators developed by SCAG for the
last four major AQMP revisions. Since the facggiin the RECLAIM program are mostly in the
industrial or manufacturing sector, it was detemdirthat the total employment data is an
appropriate indicator for the overall growth prajens for the program. As can be seen in Table
5, employee data varied slightly between planniynges for the same year 2010. The highest
upward fluctuation in employment data is betwee@71@nd 2003 AQMPs by approximately
6%.
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Table 5

Baseline Socioeconomic Forecasts for the South CbAsr 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 0f 1991, 1994, 1997 & 2003 AQMPs

Total program RTCs for each compliance year af@dO2will be the same as the RTC holdings
in 2010. If the average credit prices do not edc¢kE>,000 per ton, then the reductions achieved
for the 2010 compliance year would be counted alsqfahe overall region’s progress towards
attainment and submitted for inclusion in the SIFgure 10 illustrates the staff and industry
proposals relative to the current RTCs and repoatgtdal emissions. The dotted line for the
staff proposal represents the projected availafBl€SRRin the market with power plants continue
to be subject to trading restrictions. The 2010@ssmns under the staff proposal would be 2.5
tons per day below the projected 2003 emissiondewthie industry proposal would be 1 to 2
tons above the 2003 levels.
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Figure 10
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IV. GENERAL DISCUSSION TOPICS

Throughout the rule development process, otheess#uat have not been discussed previously in
this white paper have been raised. These isseedescribed 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 limitcfust 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 theusstdy, etc. and determines the cost effectiveness
number for the controls. The RECLAIM program conasrmany types of industries. Therefore
a mixture of more and less cost effective conti®kppropriate.

Cost effectiveness is used as a criteria for amayzontrols 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 igjuieed if the cost of RTCs reaches
$15,000 per ton. It should be noted that contosit ¢s only one factor affecting RTC prices,
however it is not the only one.

Discussion

Neither BARCT nor the RECLAIM program requires tloaly the least cost control alternatives
are considered. Theoretically, the most cost g8ffecontrols are put on first, followed by more
costly controls. RECLAIM is designed to encourdige development of more cost effective
controls.

An analysis of previous NOx rules and control meesuwas done to help quantify cost
effectiveness. The following weighted cost-effeetiess includes stationary source AQMD
rules and 2003 AQMP control measures. This aralgscertained the ranking of the $15,000
per ton level in relation to the statistically sigrant parameters of these rules and control
measures. All results are in 2003 dollars.
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Table 6
Cost Effectiveness of AQMD Rules and 2003 AQMP Meages
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.

H&S Code 839616(f) requires the AQMD to set a manaece 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 thebiléy 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.
For example, when Rule 1135 was first adopted tB& $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 (Clinton)icgomemo regarding implementation of
revised air quality standards for ozone and PMukhbe used. The intent of the memo was to
demonstrate that there was a “strong desire teedhe development of new technologies with
the potential of greater emission reduction at ¢est.” Specifically, the memo states, “$10,000
per ton of emission reduction is the high end & thnge of reasonable cost to impose on
sources.” The memo did not provide the basish@ ¢ost threshold figure, but was intended to
be used not only for strategies to attain the PM amone standards, but for market-based
strategies as well to reduce compliance costs.s Tuluded concepts such as a Clean Air
Investment Fund, which would allow sources facingtool costs higher than $10,000 a ton for
any of these pollutants to pay a set annual ampantton to fund cost-effective emissions
reductions from non-traditional and small sourcel®wever, the final EIP (January 2001) stated
that the $10,000 per ton threshold be used “addegbut that state and local agencies may set
“required per ton threshold for payment into a fimgher or lower than $10,000, based on local
and regional circumstances and the purposes déstfar the fund...” Circumstances in this
region are such that significant additional redutdi are needed to attain national ambient air
quality standards, such that a low threshold of, 1@ is inappropriate because it would not
result in enough reductions. In addition, the epiof a $10,000 cost threshold was initially

AQMD -48- August 2004



White Paper Draft

conceptualized at a time in which the EPA was psogp a more expeditious attainment

schedule relative to the new ozone and PM standarde proposed schedule never materialized
and attainment dates were set beyond 2020. Therdfus level was not set as a regulatory
requirement, rather it was a policy objective addtdent Clinton’s administration.

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 refinerytérsaand boilers a 5 ppm emission concentration
from SCR control led to a bifurcation by equipmeige. That is, SCR was not found cost-
effective for units between 40 and 110 mmbtu/hor tRe larger than 110 mmbtu/hr units, SCR
was identified to be cost-effective and thereforeppsed as BARCT. In another example, a
new BARCT level was determined for gas turbinesoweler, the reductions by SCR were
found not to be cost effective and the reductioasaviherefore not included in the programmatic
reductions.

Table 7
Cost Effectiveness Ranking
BARCT Control
Equipment $/ton Concentration | Technology

Utility Boilers® 3,100 9 ppm SCR
Heat Treating 4,000 45 ppm LoNOx
FCcU? 11,400 80% reduction SCR
Metal Melting 8,500 45 ppm LoNOx
R1146, R1146.1 Boilers/Heaters 9,000 — 10,000 9 and 12 ppm LoNOXx
Misc 9,500 30 ppm LoNOx
R1109 Boilers/Heaters > 110
mmBtu® 17,500 5 ppm SCR

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

Industry Comments

» Allowable cost effectiveness should not exceed®I®per ton of reduction, based on a
10-year equipment life. Any control equipment wathigher cost-effectiveness should
not be considered when determining the level of Radlictions sought as a result of this
process.

* A BARCT cost-effectiveness threshold needs to hbabéished.

* BARCT cost-effectiveness should be based on $1(@0@on NOx threshold given by
EPA as ceiling for BARCT. If not, then BARCT casfectiveness should be set at
$15,000 per ton, consistent with the program evanariteria of Rule 2015.
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» Cost-effectiveness should not exceed that notdlaei2003 AQMP control measure for
further RECLAIM reductions.

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 fromgtmo low. When credit prices drop
there is a disincentive for facilities to add cofgr

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(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. Cost-effectiveness is a kesnent to the BARCT criteria for economic
feasibility. There are two primary methods for le@sing 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 AQMEemaking.

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 morgaited 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 Ribws 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 welkhp@f these businesses.

In addition, the most important criteria in applyim cost-effectiveness methodology is to
maintain consistency. That is, if past rulemakongjects 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.

Other Potential Supply of RTCs

The BARCT analysis indicates which equipment catggalditional NOx emission reductions
are feasible from beyond the rules and control mresssubsumed by RECLAIM. In addition to
the BARCT reductions that are cost effective arabitde for several categories of RECLAIM
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 mil 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 considerati®rthe 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 mt Qeantified or accounted for in the overall
program reductions, and will help provide room goowth of all sources, including supply for
new power plants.

Industry Comments
* LCF is more appropriate than DCF for cost-effeciass.
* In comparing control technologies relied upon dyeotair districts, consistent cost-
effectiveness methodologies should be used to rtiekappropriate comparison.
The stakeholder comments have been addresseddisthession above.
General Industry Comments
* The proposed RECLAIM amendments and the agreemé&nGARB alters the

fundamental principals in the design of the proglamedefining BARCT equivalency
every three years.
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Discussion:  AQMD staff worked closely with CARB fteegarding the appropriate interval
for the BARCT review required by H&S Code § 4044The agreement was to review BARCT
every three years in conjunction with AQMP revisionThis allows a systematic review over a
reasonable period of time, rather than utilizing thost conservative approach of requiring a
BARCT every time any of the RECLAIM rules are amedd The program design concept of
meeting equivalent reductions from the sourceshenpgrogram as what would have occurred
under command and control remains unchanged. @&edinmends that a BARCT analysis be
conducted every three years, in conjunction withkQrevisions.

» The current proposal does not adequately factonéleel for credits as a result of NSR.
An example is the potential need for increasedtetegower generation over the next ten
years. The proposal fails to recognize the sigaifce of this industry’s expected growth.

Discussion: The method used to calculate emissdanations possible for the BARCT relied
on the new control factors for select categorieeaiipment and the growth factors from the
2003 AQMP. New source growth is accounted forhe tategory and county projections of
growth. For power plants, the CEC forecast ofgg2Ecent per year was used to estimate growth
for this sector.

* RTC reductions should be recognized as a “take-awofagredits that have real,
significant financial cost to companies. This egants a financial loss since many
companies bought such credits to ensure compliahbes is a write-off that publicly-
traded companies will have to show in their finahstatements. The replacement or
opportunity cost of the RTC reduction is largemthiae anticipated financial loss. The
RTC reductions will significantly increase the cogfuture compliance, as these credits
were not surplus to operational needs.

Discussion: At the onset of RECLAIM, RTCs wereoedited to RECLAIM facilities free of
additional charge. These RTCs have become assd®&CLAIM facilities and their values
depend on the price and number of RTCs held byc#éitfa The values of these assets are
realized as they are not sold.

The proposed amendments to RECLAIM will reducertbmber of current RTCs. Since there
was no cost associated with allocated RTCs foc#itia there should be no financial loss to the
facility as the District retires them. Any additel purchase 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 generation mayebessary in the event a problem
occurs with one of the transmission lines bringmgower. Such a disruption could
trigger an order by Cal-ISO for a significant amexpected ramp-up of electricity
production. Such an event could be disruptivdnéoRECLAIM market and put a strong
and unanticipated upward pressure on the pricef@<R
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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 has concluded trrent RTCs held by the facilities are
sufficient to cover the emissions resulting fromedectrical generation demand at the level seen
in the 2000-2001 timeframe.
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