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EXECUTIVE SUMMARY

EPA has finahzed the nitrogen oxides (NOx) State implementation plan (SIP) call rule  The “NOx
SIP call” requires selected eastern States to take actions to reduce emissions of NOx that contribute to
nonattainment of ozone standards in downwind States. For the purposes of this analysis, EPA has modeled
an illustrative State implementation scenario This Regulatory Impact Analysis (RIA) and associated analyses
are intended to generally inform the public about the potential costs and economic impacts that may result
from this scenario, but specific State actions will ultimately determine the actual costs and benefits of the
NOx SIP call

At the same ume that EPA promulgates the NOx SIP call, EPA 1s proposing NOx Federal
implementation plans (FIPs) that mav be needed 1f any State fails to comply with the final NOx SIP call
EPA 1s also proposing a response to Section 126 petitions which were filed by eight northeastern States
asking EPA to address air pollution transported from upwind States Pursuant to Executive Order 12866,
this RIA presents the potential costs and economic impacts of these rulemakings

The existing 1-hour and new 8-hour national ambient air quahity standards (NAAQS) for ozone set
levels necessary for the protection of human health and the environment  Under the Clean Air Act
Amendments of 1990 (CAAA), attainment of these standards depends on the implementation of State-
specific pollution control strategies contained in SIPs. in conjunction with EPA promulgation of national
controls for some sources of pollution. to reduce NOx and volatile organic compound (VOC) emissions The
NOx SIP call creates an effective. efficient and equitable approach for EPA and the States to promote
attainment with the current and new ozone standards

In the NOx SIP call. EPA 1s setting ozone season NOx budgets for States that are in the SIP call
region In nearlv all cases. these budgets will require States to seck lower emissions from their sources to
enable the State to meet 1ts budget level To arrnve at what the NOx budgets should be for the States. the
Agency considered alternatiy e levels of reductions that States could reasonably require of selected stationary
sources to reduce thetr summer NOx emissions in the future  The final set of sources that EPA based the
State NOx budgets on includes large electricity generating umits. industnal boilers and combustion turbines.
stationans internal combustion engines. and cement manufacturing operations  Table ES-1 lists the major
rcgulatons alternatives that EPA considered for each of the above sectors when 1t determined State-level NOx
emissions budgets in the NOx SIP call  The shaded arcas in the table show the options that EPA selected
based largely on the Agency s determination (as explained 1n the preamble to this rulemaking) that the ozone
scason NOx controls for a sector were highly cost-effectin ¢ and could be reasonably implemented in the near
future For the electricity generating units and industrial boilers and combustion turbines. the Agency
estimates the costs and emissions changes based on an emissions cap-and-trade program For the remaining
sectors. EPA based 1ts analysis on States placing direct controls on the units covered

In this rule, EPA has offered to admnister an enussions trading program for the States. However,
each State 15 free to join the program. or alternatively set up their own program to meet their NOx budget
Therefore, the actual NOx SIP call costs could vary from those that EPA estimates for the approach on which
it based the NOx budgets

Page ES-1
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hr - Hour

IC - Internal Combustion

ICI - Industnial/Commercial/Institutional

ICR - Information Collection Request

1Ec - Industrial Ecology

IGCC - Integrated Gasification Combined Cycle
IMPROVE - Interagencs Monitoring for Protection of Visual Environments
IPM - Integrated Planning Model

IPPs - Independent Power Producers

IR - Ignition Timing Retardation

ISCSTS3 - Industrial Source Complex Short Term
Kg/ha - Kilograms Per Hectare

km- - Square Kilometer

kWh - Kilowatt Hour

LAER - Lowest Achievable Emissions Rates

Ib - Pound

L-E - low emission

LNB - Low-NOx Burners

mills/kWh - Mills Per Kilowatt Hour

MM4 - Mesoscale Model. version 4

mmBtu - Milhons of British Thermal Units

Mm- Megameter

MOU - Memorandum of Understanding

MW - Mcgawatts

MWe - Megawatt of Electricity

MWh - Megawatt Hours

NAA - Nonattainment Area

NAAQS - National Ambient Air Quality Standards
NAPAP - National Acid Precipitation Assecssment Program
NATS - National Allowance Tracking System
NEEDS - National Electric Energy Data System
NEPA - National Environmental Protection Act
NERC - North Amernican Electric Reliability Council
NET - National Emission Trends

NH, - Ammonia

NLEV - National Low Emission Vehicle

NOAA - National Oceanic and Atmospheric Administration
NOx - Oxides of Nitrogen

NPR - Notice of Proposed Rulemaking

NPS - Non-Point Source

NSPS - New Source Performance Standards

NSR - New Source Review

O, - Ozone

OMB - Office of Management and Budget

OMS - Office of Mobile Sources

O&M - Operation and Maintenance

OTAG - Ozone Transport Assessment Group

OT and WI - Oxvgen Trim and Water Injection
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OTC - Ozone Transport Commission

OTR - Ozone Transport Region

PM - Particulate Matter

ppm - Parts Per Milhion

PRA - Paperwork Reduction Act of 1995

PSD - Prevention of Significant Deterioration

RIA - Regulatory Impact Analysis

RACT- Reasonably Available Control Technology
RFA - Regulatory Flexibility Act

RVP - Reid Vapor Pressure

SBA - Small Business Administration

SBREFA - Small Business Regulatory Enforcement Fairness Act of 1996
SCR - Selective Catalvtic Reduction

SI - Spark Ignition

SIC - Standard Industrial Classification

SNCR - Selective Non-Catalvtic Reduction

SNPR - Supplemental Notice of Proposed Rulemaking
SO, - Sulfur Dioxide

SUBS - Statistics of U S Businesses

tpd - Tons Per Day

tps - Tons Per Ycar

TRI - Toxics Release Inventon

TVA - Tennessee Valley Authonty

UAM-V - Urban Airshed Model - Variable Scale
UMRA - Unfunded Mandates Reform Act

USDA - United States Department of Agriculture
VMT - Vehicle Miles Traveled

VOCs - Volatile Organic Compounds

VOS - Value of Shipments
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Table ES-1
Regulatory Alternatives by Source Category Groupings
for the NOx SIP Call

Non-Electricity Generating Units (non-EGUs)

All Other Stationary Sources--
Emissions Budgets Based on

Electricity Generating Units

L Industrial Boilers and
(EGUs)--Emissions Budgets

Combustion Turbines--Emissions

Lo e . g
Based on a NOx Limit of: Budgets Based on a Reduction nghfest Ozm.w SeasoriI\Ox
Reduction Achievable without a
from Uncontrolled Levels of: .
Source Paving More Than:
0 25 Ib/mmBu’ $1,500/ton
40%
0 20 Ib/mmBuu $2,000/ton
0 15 Ib/mmBtu in Northeast.
0 20 Ib/mmBtu in Midwest & 50% $3.000/ton

Southeast

0 12 Ib/mmBtu 1n Northeast.
0 15 Ib/mmBtu in Midwest. 60% $4.000/10n
0 20 Ib/mmBtu 1n Southeast

0.15 Ib/mmBtu

T0% $5,000/t0n

0 12 Ib/mmBu

* Sce Chapter 1 for a breakdown of the States covered in the NOx SIP call

Emission Reductions, Costs, and Cost-effectiveness

Table ES-2 summarizes EPA estimates of the emussion reductions, costs. and cost-effectiveness for
the regulators approach that EPA selected as the basts for the NOx SIP Call’s NOx budgets (Please note
Since these estimates were calculated EPA has fine-tuned 1ts estimates of the NOx budgets and an addendum
to this exccutn ¢ summary provides revised emission reduction. cost and cost-effectiveness information)
Overall, 82% of the emission reductions expected under this regulatory alternative are expected to come from
the electric power industry, at an average ozone season cost-effectiveness of $1,468 per ton The table
indicates the estimates of direct control costs for sources including costs associated with emissions
monitoring and reporting The table also indicates the total administrative costs to State governments and
EPA In EPA’s analysis to support this rule, the Agency has shown that for the electric power industry, the
largest source of emissions for which 1t considered controls, a single trading program across the SIP call
region can provide a simular reduction to what direct command-and-control requirements would accomplish,
but do the job at lower cost For this reason, the Agency is encouraging States to participate in the trading
program that 1t plans to administer
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Table ES-2
Estimate of Emission Reductions, Total Annual Costs,
and Cost-Effectiveness in 2007 of the EPA’s Selected Approach to NOx SIP Call

Ozone Season Av 0 S
NOx Emission Total Annual Cost verage zorfe eason
Sector . - Cost-Effectiveness
Reductions (millions 19908) S ¢
(1,000 tons) (S per ozone season ton)
Electricity Generating Umnits *® 938 $1,378 $1.468
Industrial Boilers and Turbines 104 $153 $1,467
Internal Combustion Engines ¢ 83 $100 $£1.215
Cement Manufacturing ¢ 16 $24 $1,458
Adminstrative Costs for EGUs L . $6
Admunustrative Costs to States and $2
EPA
Total 1,141 $1,660°

* Does not include additional momtoring costs (see later row)

® Includes additional monitoring and other admmistrative costs assoctated with participating 1n the NOx emussions trading program
¢ Includes additional monitoring and other admunistrative costs associated with the SIP call rule

¢ Numbers do not add due to rounding

Economic Impacts

EPA considered what the economic impacts could be. if States implemented the regulatory approach
that EPA used to calculate the NOx SIP call budgets for electricity generating units  Electricity prices could
potentially rise i the NOx SIP call region by as much as 1.6 percent in 2007, if the power industry 1s pricing
its power on the basis of margmal costs in a fully competitive environment  The price increase will be less. 1f
these assumptions regarding the nature of the competitive environment do not hold There will be more new
electric generation capacity built 1n response to the rule than will retire early (there will be hittle generation
capacity that closes) On net. EPA expects this NOx SIP call to create more new jobs (from pollution control
operations and increased natural gas use) than 1t reduces (due to a small decline in forecasted coal demand)

The analvsis of non-EGU sources indicates that fewer than 5% of potentially affected firms
experience costs 1n excess of 1% of revenues, and just over 2% of potentially affected firms experience costs
n excess of 3% of revenues  EPA also examined the potential affect of the NOx SIP call on small entitics
that meet the Small Business Administration’s definition of “small.” The Agency adopted several ways of
minimizing potential impacts on small entities for the final NOx SIP call rulemaking Of the nearly 1,200
small entities (both EGU and non-EGU) in the NOx SIP call region that have large NOx emissions sources,
only 150 are potentially affected by the SIP call rule. and only 41 have potential compliance costs in excess of
1% of total revenues EPA expects States to use these results to help them design control strategies that will
reduce or eliminate adverse impacts on small entities
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Limitations

Evaluating the potential costs of a rulemaking provides one framework for policy makers and the
public to assess policy alternatives Not all the potential costs can be captured in any analysis However,
EPA 1s generally able to estimate reasonably well the costs of pollution controls based on today s control
technology and assess the important impacts when it has sufficient information for its analysis. EPA
compiled through the OTAG process and from many other sources sufficient information for this
rulemaking There are. however, important limitations in the RIA analysis.

There are some data limitations in some aspects of the RIA. despite the Agency's extensive efforts to
compile information for this rulemaking. While they exist. EPA believes that it has used the models and
assumptions that are made to conduct its analysis in a reasonable way based on the available evidence, but
this should be kept in mind when reviewing various aspects of the RIAs results

Another factor that adds to the uncertainty of the results 1s the potential for pollution control
innovations that can occur over time It 1s impossible to estimate how much of an impact. 1f any . new
technologies that are just now emerging mav have in lowering the compliance costs for the NOx SIP call.
which goes mnto effect in 2003 We can only recognize their possible influence

There 1s the uncertainty regarding future costs that exists due to the flexibility that occurs under the
emissions cap-and-trade program that EPA 1s encouraging the States to set up. The analvsis that EPA has
done to date has been fairly consen ative in considering the electric power industry and large industrial boilers
and combustion turbines operating separately under their own trading programs  In reality. thev should enter
the same trading pool and there should be greater efficiency and lower costs that result

Qualitative and more detailed discussions of the above and other uncertainties and himitations are
included 1n the analvsis  Where information and data exists. quantitatiy e characterizations of these
uncertainties are included However. data hmitations prevent an oerall quantitative estimate of the
uncertainty associated with final estimates Nevertheless. the reader should keep all of these uncertainties and
limitations 1n mind when reviewing and interpreting the results

Addendum to Executive Summary

In response to comments. EPA has revised the State NOx budgets that 1t set for the electric power
industry on the basis of 15 lbs/mmBtus in the final days of the rulemaking process The SIP call region
budget was lowered from 564 thousand tons of NOx during the ozone season to 544 thousand tons of NOx
The Agency also decided to create a “compliance supplement pool” for use in 2003 and allow banking with
flow controls in the trading program that EPA is encouraging States to undertake

For the adjustment of the NOx budget to 544 thousand tons for the electricity generating units. the
Agency estimates that there will be a reduction of ozone season NOx emissions by 958 thousand tons in 2007
at an annual cost of $1,440 million This 1s an average cost-effectiveness of $1,503 per ton of NOx
reductions during the ozone season The total ozone season NOx emission reductions from the NOx SIP call
if the States implement the program the way EPA used to set the budget is 1,161 thousand tons
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An adjustment to the emissions inventory for the non-EGU sources was also made as a result of
public comments The reanalvsis following these emission inventory adjustments indicated only minor
changes 1n the costs
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Chapter 1. INTRODUCTION AND BACKGROUND

1.1 Introduction

This document presents the cost and economic impact estimates for a Regulatory Impact Analysis of
the final NOx SIP call rule. which addresses regional transport issues related to ozone attainment’. Thus rule
requires certain States to take action to reduce emussions of nitrogen oxides (NOx) that contribute to
nonattainment of ozone standards 1n downwind States Thus RIA also satisfies the analytical requirements for
the proposed NOx Federal Implementation Plan (FIP) and Clean Air Act (CAA) section 126 petition actions
The proposed FIP mav be needed 1f any State fails to revise its SIP to comply with the final NOx SIP call
The proposed action under CAA section 126 responds to petitions filed with EPA by eight Northeastern
States requesting that EPA provide relief from emissions sources 1n several upwind States that may be
contributing to ozone nonattainment 1n the petitiomng States

The Clean Air Act (CAA) requires States to demonstrate attamnment of the National Ambient Air
Quality Standards (NAAQS) for ozone Many States have found 1t difficult to demonstrate attainment of the
ozone NAAQS due to the widespread regional transport of ozone and 1ts precursors, NOx and volatile
organic compounds (VOCs) The Ozonc Transport Assessment Group (OTAG) was established in 1995 to
undertake an assessment of the regional transport problem in the Eastern half of the United States OTAG
was a collaborativ ¢ process among 37 affected States. the District of Columbia. the U S Environmental
Protection Agency (EPA). and interested members of the public. including environmental groups and industry
representatives

OTAG concluded that regional reductions 1n NOx emissions are needed to reduce the transport of
ozone and 1ts precursors  OTAG recommended that major sources of NOx emussions (utility and other
stationan sources) be controlled under State NOx budgets. and also recommended development of an
emissions trading program

After areview of OTAG's analvsis. findings. and recommendations. EPA proposed a rule to limut
summer season NOx emussions 1n a group of States that the Agency believes are significant contributors to
ozone 1n downwind areas > In a November 7. 1997 Notice of Proposed Rulemaking (NPR). EPA made a
determination that transport of ozone from certain States in the OTAG region” makes a sigmficant
contribution to nonattainment. or interferes with the mamtenance of attainment. with the ozone NAAQS 1n
downwind States (FR 1997a) EPA proposed a summer season NOx budget (in tons of NOx) for each of
these States These States will be required to amend their State Implementation Plans (SIPs) through a call-in
procedure established in Section 110 of the Clean Air Act Amendments of 1990 (CAAA) In a May 1998

' Ground level (or tropospheric) ozone 1s an air pollutant that forms when 1ts two primaryv components, oxides
of nitrogen and volatile organic compounds , combine in the presence of certain meteorological conditions

 Unless necessary to provide specific emphasis. the term “NOx SIP call” will be used (rather than “FIP” or
“section 126 petittons’™) throughout this report when referring to the regulatory framework that 1s analvzed and reported
in this RIA  See section 1 4 for additional detail on the analvtical relationship between these three regulatory actions

* NOx ermussions reductions were proposed for 22 States and the District of Columbia

* The OTAG region consists of 37 States east of 104° W longitude
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Supplemental Notice of Proposed Rulemaking (SNPR). EPA made technical corrections to the State NOx
budgets. and developed a proposed trading rule to provide for emussions trading (FR 1998a) The SNPR also
included an analy sis of the air quality impacts of the proposed rule The State NOx emussions budgets.
trading rule. and related provisions are now being promulgated as a final rule

A technical background support document prepared for the November 7, 1997 NPR estimated costs
and emissions reductions associated with an assumed strategy that States might take to achieving the
proposed budgets (EPA, 1997a) These analvses were updated to reflect technical corrections to the
population of sources and growth estimates on which the State-specific budgets were based and assess the
effects of the proposed trading system, in an analvsis supporting the April 1998 SNPR (EPA 1998a).

This document provides the cost and economic impact estimates for the Regulatory Impact Analysis
(RIA) of the final rule This analysis expands and updates the previous analy ses. to reflect the provisions of
the final rule and to provide analysis of the potential economic impacts as well as the cost and emissions
impacts associated with the rule

The remaining sections of this chapter address the following topics

1.2 Relevant requirements of the Clean Air Act.

13 Oveniew of the NOx SIP call rulemaking.

14 Relationship between the NOx SIP call. FIP. and scction 126 actions.

I3 Statement of need for the NOx SIP call.

16 Administrative requirements addressed by this RIA.

17 Structure of the RIA and organization of this document. and

18 References for Chapter 1

1.2 The Clean Air Act

The 1970 Clean Air Act Amendments required EPA to 1ssue, pertodically review, and. 1f necessary .
revise, NAAQS for ubiquitous air pollutants (Sections 108 and 109). States are required to submit SIPs to
attain those NAAQS, and Section 110 of the CAA lists minimum requirements that SIPs must meet
Congress anticipated that all areas would attain the NAAQS by 1975 In 1977, the CAA was amendced to
provide additional time for areas to reach the NAAQS and included the requirement that States reach the
NAAQS for ozone by 1982 or 1987. In addition, the 1977 amendments included provisions that required
SIPs to consider adverse downwind effects and allowed downwind States to petition for tighter controls on
upwind States that contribute to their NAAQS nonattainment status

In 1990, the Clean Air Act was again amended This section outlines requirements of the 1990
Clean Air Act Amendments (CAAA) related to NOx reductions and the NOx SIP call. The discussion
includes the ozone and NOx requirements and a review of the guidelines for new or advanced air cmissions
control technologies
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1.2.1  Ozone Requirements

The CAAA included provisions designed to address the continued nonattainment of the existing
ozone NAAQS, specified requirements that would apply if EPA revised the existing standard. and addressed
transport of air pollutants across State boundaries

In 1991 and 1992, areas not 1n attainment with the 1-hour ozone NAAQS were placed 1n one of five
classifications. based on the degree of nonattainment Requirements for moving toward attainment, including
definitions of “major source™ for VOCs and NOx, attainment dates and new source offset ratios, were
established for each of the five classifications Within an area known as the Northeast Ozone Transport
Region (OTR). all sources emitting 50 tons or more of ozone forming pollutants a vear are defined as “‘major
sources.” regardless of their current attainment classification Certain emussions limits apply to major
sources. and ey en more stringent requirements apply for new major sources in nonattamnment areas

Since passage of the 1990 CAAA. EPA has revised the NAAQS for ozone EPA is required to
review the NAAQS at least every five vears to determine whether. based on new research. revisions to the
standards arc necessary 1o continue to protect human health and the environment As a result of the most
recent review. EPA revised the NAAQS for both particulate matter and ozone The previous ambient air
quality standard for ozone was 0 12 ppm based on 1-hour averaging of momitoring results The revised
standard was set at 0 08 ppm based on an 8- hour averaging period The 1-hr standard remains i effect until
EPA determines that a given area has air quality meeting its 1-hour standard Thus 1s necessary to ensure
continued progress 1n those arcas and a smooth transition between the two standards

On July 16. 1997, President Clinton 1ssued a directive to EPA on the implementation strategy for the
new ozone and particulate NAAQS The goal of the implementation strategy 1s to provide flexible. common-
sense. and cost-effectiv e means for communities and businesses to comply with the new standard The EPA
has 1ssued proposed guidance for public comment on implementation of the revised standards (August 24.
1998. 63 FR 45060) Addiional guidance will be proposed in October 1998 The August and October
gwdance will be combined and 1ssued as one document 1n December 1998 The implementation strategy
includes

Endorsement of a Regional Approach Citing EPA’s work with the OTAG, the implementation
strategy notes that ozone needs to be addressed as a regional problem The Directive indicates that.
bascd on OTAG recommendations. EPA will propose a rule to provide a flexible. common-sense.
and cost effectin e means for commumtics and businesses to comply with the new standards The
strategy states that EPA will encourage and assist the States to develop a regional emissions cap-and-
trade system. modeled on the current acid rain program. as a way to achieve reduction in NOx
emussions at lower cost

Transiional Classifications' Areas that attain the 1-hour standard but that do not attain the new 8-
hour standard will be ehigible for a specific “transitional”” classification, if they participate in a
regional strategy and/or submut early plans addressing the new standard EPA will revise its rules for
new source review (NSR) and conformity so that States will be able to comply with the new
standards with only minor revisions to the existing programs in such transitional areas Areas which
will achieve attainment as a result of the regional strategy need not implement any additional local
controls. Areas that will not achieve the 8-hour standard even with the regional strategy are eligible

Page 1-3



for transitional status if they submut revised SIPs 1n the vear 2000 demonstrating attainment of the 8-
hour standard on the same schedule as the regional transport requirements.

Cost-Effective Implementation Strategies EPA will encourage States to design strategies for both
the PM and ozone standards that focus on getting low cost reductions and that limit the cost of
control to under $10.000 per ton for all sources. EPA will encourage market-based strategies to
lower the cost of attainment and stimulate technology innovation.

The NOx SIP call, therefore. plays an important role in the implementation strategs for the new ozonc
NAAQS. by instituting a regional strategy that will encourage cost-effective attainment of the new standard

1.2.2  NOx Control and Ozone Reduction

To address the CAAA provisions regarding continued nonattamment of the existing ozone NAAQS.
EPA’s post-1994 attamnment strategy guidance for the 1-hour ozone standard called for continucd emissions
reductions within ozone nonattainment areas together with a national assessment of the ozone transport
phenomenon Recogmzing that no individual state or jurisdiction can effectively ass<ss or resolve all of the
1ssues reley ant to ozone transport. the Environmental Council of States (ECOS) formed a national work
group to address ozone pollution * OTAG was established to assist states east of thye Mississippi River to
attain federal ozone standards and to develop regional strategies to address regional transport problems ® The
multi-state. multi-stakeholder OTAG process included input from State and local gov ernments. industry .
environmental groups. and the Federal government. The stated goal of OTAG was to

Identifs and recommend a strategy to reduce transported ozone and its precwrsors which. 1n
combination with other measures, will enable attainment and maintenance of the national ambient
ozone standard in the OTAG region A number of criteria will be used to szlect the strategy
including. but not limited to. cost effectiveness, feasibihity, and impacts on ozone levels (OTAG.
1993)

OTAG s work included development of a comprehensive base-vear (1990) emussions im entory for
usc 1n all OTAG analvses The inventory contained information provided by the States and reviewed by
OTAG for point, area. and mobile sources State-specific growth factors were used 1o project emissions for
the vears 1999 and 2007, which represent the CAAA attainment dates for certain nomattainment arcas
Baseline 2007 emissions were also adjusted to reflect the effect of various controls required under existing
regulatory programs or expected from future programs

OTAG then conducted modeling of NOx and ozone across the QTAG regicn for several scenarios
using geographic and atmospheric models

* ECOS 1s a national organization of environmental commissioners with members from the 50 States and
territories

¢ Information on OTAG and copies of documents produces by the group can be accessed on-hne at
http //Amww epa gov/tin/otag
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Stratcgy Modeling OTAG Strategy Modeling was done 1 several phases. and included analy sis of
more than 235 emussion control strategies OTAG found that domain wide emissions of NOx in the 2007
basclinc arc approximately 12 percent lower than 1990 and emissions of VOC are approximately 20 percent
lower Thus. existing CAA programs are expected to produce a reduction m ozone concentrations in mans
nonattainment arcas However, the analysis showed that some areas currently 1n nonattainment will likely:
remain so 1n the future and that new 8-hour nonattainment and/or maintenance problem areas may develop as
a result of economic growth 1n some areas

Geographic Modeling OTAG conducted geographic modeling to 1solate the effects of NOx
reductions on specific subregions Among other results, OTAG found that a regional strategy focusing on
NOx reductions across a broad portion of the region will help mitigate the ozone problem in many areas of
the East  Further. a regional NOx emisstons reduction strategy coupled with local NOx and/or VOC
reductions may be needed to achieve attainment and maintenance of the NAAQS 1n the region.

This analy ses conducted by OTAG (OTAG 1997). as well as EPA s analvses in support of the new
ozone NAAQS (EPA 1997b), showed the important role that reducing NOx emissions plavs 1n the reduction
of ozone levels The extensive air qualits modeling performed by OTAG indicated that both ozone and NOx
can be transported long distances. up to 500 miles While reductions in either NOx and VOCs may reduce
ozone 1 localized urban areas, only NOx reductions would result in lower ozone levels across the region
The OTAG analy ses showed a correlation between the magmitude and location of NOx reductions and the
magnitude of reductions 1n ozone levels in downwind arcas  OTAG. therefore. reached the following
conclusion

Regional NOx reductions are effective 1n producing ozone benefits, the more NOx reduced, the
greater the benefit  Ozone benefits are greatest where emission reductions are made and diminish
with distance  Elevated and low level NO~ reductions are both eftective (OTAG 1997, pp 51-32)

Based on the evidence of the relationship between NOx emussions and regional ozone levels. OTAG
recommended that a range of NOx controls be applied in certain areas of the OTAG region A wide variety of
sources arc responsible for NOx emussions. including electricity generating umits. other (non-utility)
stationary sources, arca sources. non-road mobile sources. and highway vehicle sources OTAG did not
suggest any onc “night” approach to reducing major source NOx emussions However. OTAG developed a
number of specific recommendations for EPA pertinent to the NOx SIP call. including the following -

. OTAG-related controls should be implemented n the “fine grnid™ states ¢

. The range of utility NOx controls should fall between Clean Air Act controls and the less stringent of
85% reduction from the 1990 rate (Ib/mmBtu) or 0 15 Ibs of NOx /mmBtu summer heat mnput

. The stningency of controls for individual large non-utility point sources should be established in a
manner equitably with utility controls, and RACT should be considered for individual medium non-

" Summanies of the OTAG findings and recommendations are provided in OTAG 1997
® The fine gnd states nclude those modeled usng UAM-V at a gnd resolution of 12 km? Al other areas

constitute the coarse gnd which 1s modeled at a grid resolution of 36 km® Coarse gnid states are Flornida. Lowsiana.
Tenas. Arkansas. Oklahoma. Kansas. Nebraska, North Dakota, South Dakota, and Minnesota
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utility' point sources where appropriate ° OTAG recommended that EPA calculate statewide NOx
tonnage budgets based on a specified relationship between control levels for coal-fired power plants
and control targets (emission reduction percentages) for large and medium non-utility point sources

. OTAG stated that market-based approaches are recognized as having a number of benefits 1n relation
to traditional command and control regulations. and that States have the option to select market
svstems that best suit their needs They described two basic approaches that States might use to
mmplement NOx emussions market systems. and recommended that a joint State/EPA Workgroup be
formed to develop design features and implementation provisions for market systems that could be
selected by the States

OTAG also made recommendations that EPA develop and adopt a variety of specific national regulations that
were assumed for the modeling to result in reduced emissions of VOCs and/or NOx. and to reach closure on
the Tier 2 Motor Vehicle Study

The recommendations resulting from the extensive analysis and air quality modeling conducted by
OTAG have plaved a major role in the design of the NOx SIP call

1.2.3  Title IV NOx Requirements

Thitle IV of the CAAA requires annual reductions in NOx emussions The Acid Rain NOx Program
under Title IV icorporates a two-phased strategy to reduce NOx emissions In the first phase. starting
Januan 1. 1996. some Group 1 boilers (1 e . dnv bottom wall-fired boilers and tangentially fired boulers) are
required to comply with specific NOx emission limitations ' In the second phase, starting Januarv 1. 2000.
the remaming Group 1 boilers must comply with more stringent NOx emission limits ' Further, Group 2
boilers (1 ¢ . wet bottom wall-fired boilers. cyvclones. boilers using cell-burner technology . and vertically fired
boilers) must comply with recentls established emission hmits '~

Comphance results for 1996 show that. from 1990 to 1996. the Phasc I affected population’s
average NOx emussion rate dechined by 40 percent  Overall NOx emmssion reductions between 1990 and
1996 for the affected botlers totaled about 340,000 tons. 1 ¢ a reduction of 33 percent (EPA. 1997¢) In
Phasc 11 . about 1 17 million tons per vear of NOx reductions are projected to result from the Acid Rain NOx
Program requirements (EPA. 1996)

* OTAG provided specific definitions of large and medium point sources, for purposes of their
recommendations

' The affected drv-bottom wall-fired boilers must meet a hmitation of 0 50 1bs of NOx per mmBtu averaged
over the vear, and tangentially fired boilers must achieve a linitation of 0 45 lbs of NOx per mmBtu. again averaged

over the vear (FR 1995)

""" Annual averages of 0 46 Ib/mmBtu for drv-bottom wall-fired boilers and 0 40 1b/mmBitu for tangentially
fired boilers

'* The limts are 0.68 Ib/mmBtu for cell burners, 0 86 Ib/mmBtu for cvclones greater than 155 MWe. 0 84
Ib/mmBtu for wet bottom boilers greater than 65 MWe. and 0 80 Ib/mmBitu for vertically fired boilers (FR 1996a)
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In developing State budgets for the NOx SIP call, EPA considered the NOx reductions committed to
by Title IV NOx Program requirements ‘

1.2.4 New Source Performance Standards

The EPA 1s under court order to promulgate a new source performance standard (NSPS) on fosstl-
fuel-fired utility and industnal boilers in September 1998, and subpart GG of Part 60 regulates NOx
emissions from combustion turbines The final standards revise the NOx emission limits for steam
generating units in subpart Da (Electric Utility Steam Generating Units) and subpart Db
(Industrial-Commercial-Institutional Steam Generating Units). Only those electricity generating units and
industrial steam generating units for which construction, modification, or reconstruction is commenced after
July 9. 1997 would be affected by these revisions.

The NOx emission limut 1n the final rule for new subpart Da units 1s 201 nanograms per joule (ng/J)
|1 6 Ib/megawatt-hour (MWh)] gross energy output regardless of fuel type For existing sources that become
subject to subpart Da through modification or reconstruction, the NOx emussion limit is 0 15 1b/million Btu
heat input  For subpart Db units. the NOx emission hmit being proposed 1s 87 ng/J (0 20 Ib/million Btu)
heat input from the combustion of any gaseous fuel. liquid fuel. or solid fuel. however. for low heat release
rate units firing natural gas or distillate o1l. the current NOx emussion himit of 43 ng/J (0 10 1b/million Btu)
heat input 1s unchanged

In developing the State budgets for the NOx SIP call. EPA considered the potential NOx reductions
attributable to this NSPS

1.2.5 Reasonably Available Control Technology Requirements

In the 1977 amendments to the CAA Congress required that all SIPs for nonattainment arcas contamn
rcasonably available control measures (RACM) or reasonably available control technology (RACT) In the
1990 Amendments to the Act. Congress created RACT requirements specifically for ozone nonattainment
areas under the 1-hour standard (see subpart 2 of part D of title I) Since 1977, EPA has defined RACT for
ozone as the lowest emission limitation that a particular source 1s capable of meeting by the application of
contro} technology that is reasonably available considering technological and economic feasibility  The EPA
historically has interpreted the RACT requirement 1n ozone nonattainment areas to apply independent of a
State’s abihity to demonstrate that an area will attain the ozone standard. with certain exceptions

In the ozone-specific RACT requirement enacted 1n 1990, States were required to correct all existing
deficiencies in RACT rules in marginal nonattainment areas to ensure the rules were adopted consistently on
a national basis In addition, all nonattamment areas classified moderate and above were required to adopt
RACT for each source category for which EPA issued a Control Techmques Guideline (CTG) Over the
vears, EPA has 1ssued CTG documents to assist the States in determining RACT for VOCs. Each CTG
contains information on available air pollution control techmiques and provides a “presumptive norm™ for
RACT for a specific source category  Finally, RACT for controlling NOx was also required in certain
nonattainment areas classified moderate and above

In developing implementation guidance for the revised 8-hour NAAQS, EPA is addressing the
RACM/RACT requirement under subpart 1 of part D of title I, rather than subpart 2 The EPA has proposed
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implementation guidance for the revised ozone NAAQS which addresses several 1ssues. including
RACM/RACT The proposed policy states that “For the 8-hour ozone NAAQS. if the [nonattainment] arca
1s able to demonstrate attainment of the standard as expeditiously as practicable with emission control
measures 1n the SIP. then RACM/RACT will be met and additional measures would not be required as being
reasonably available = (August 24, 1998, 63 FR 45060) The policy will be finalized by December 31, 1998.

1.2.6 Northeast Ozone Transport Region

Section 184 of the CAAA delineated a mult: state ozone transport region (OTR) in the Northeast and
required specific additional NOx and VOC controls for all areas 1n this region (not only nonattainment arcas).
Section 184 also established the Ozone Transport Commission (OTC) for the purpose of assessing the
degree of ozone transport in the OTR and recommending strategies to mtigate the interstate transport of
pollution The OTR consists of the States of Connecticut, Delaware. Maine, Marvland. Massachusetts, New
Hampshire, New Jersev. New York, Pennsvlvania, Rhode Island. Vermont, parts of northern Virginia. and the
Dastrict of Columbia The OTC was first convened 1n 1991, and began analyvsis and evaluation of ozone
reduction strategies for the region. They concluded that regional reductions of NOx emussions are
particularly important in reducing ozone  The OTR States confirmed that they would implement RACT on
major stationary sources of NOx. and agreed to a phased approach for additional controls. bevond RACT. for
power plants and other large fuel combustion sources

This agreement. known as the OTC Memorandum of Understanding (MOU) for stationary source
NOx controls was approved on September 27, 1994 All OTC States, except Virgima. are signatories to the
OTC NOx MOU The OTC NOx MOU establishes an emissions trading svstem to reduce the costs of
compliance with the control requirements

In developing State budgets for the NOx SIP call. EPA considered the NOx reductions commutted to
by the OTR states in the OTC NOx MOU. along with the OTAG recommendations discussed above

1.3 Overview of the NOx SIP Call Rulemaking

EPA rehed extensively on the OTAG analvses and recommendations 1n developing the NOx SIP calt
As recommended by OTAG. the rule establishes ozone season'?> NOx emission budgets for 22 States and the
District of Columbia '* The 23 junisdictions will be required to amend their SIPs by the vear 2000. to allocate
emissions control requirements among sources and to develop compliance programs for each affected source
categors to ensure that the NOx budget 1s met  These compliance programs should include. necessan
pollution control measures: monitoring, reporting. and accounting procedures to ensure source emissions are
not exceeding the State’s NOx budget. and enforcement requirements

" The ozone season for this rule is the period Mav 1 - September 30
" The States covered by the rule include Alabama, Connecticut, Delaware, Georgia, [llinois, Indiana.
Kentucky, Marvland, Massachusetts, Michigan, Missour, New Jersey, New York, North Carolina, Ohio. Pennsylvama.

Rhode Island. South Carolina, Tennessee, Virgima. West Virginia, and Wisconsin
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Consistent with OTAG’s recommendation that NOx emissions reductions be achieved primarily
from large stationary sources in a trading program, EPA 1s encouraging States to consider additional controls
on electricity generating units and other large stationary sources as a strategy for meeting statewide budgets
State budgets were developed using assumptions consistent with such a strategy. The budget for each State
was developed for components of major source categories. For non-road and highway vehicle sources.
budgets are based on estimates of the effectiveness in each State of national measures that EPA 1s taking to
control emissions from mobile sources For electricity generating units and other stationary sources, the
budgets are based on applving further reasonable controls A major factor in determining controls 1s the cost-
effectiveness of control measures

EPA also followed OTAG’s recommendation mn urging States to consider implementing market
based systems to reduce the costs of complying with the new Iimits on NOx emissions EPA 1s encouraging
the States and the District of Columbia to join a trading program administrated by EPA. which is reflected in
a modcl NOx Budget Trading Rule This trading svstem would place a collective cap on NOx emissions from
electricity generating units and other large boilers and combustion turbines. and provide for trading of
allowances simular to the CAAA Tatle IV SO, Allowance Trading Program already m place

Chapter 2 of this report describes a number of regulatory alternatives that EPA considered in the
development of this final rule

1.4 Relationship Between NOx SIP Call, FIP, and Section 126 Petitions

In conjunction with promulgating the NOx SIP call. EPA has begun efforts to respond to petitions
filed by eight northeastern States (FR 1998b) These petitions were filed under section 126 of the CAA.
which authorizes States to petition EPA to address air pollution transported from upwind States  The
petitions request that EPA make a finding that NOx emussions from certain major stationary sources
significantly contribute to ozone nonattainment problems in the petitioning States If EPA makes such a
finding. the Agency would be authorized to establish Federal emissions limits for these sources The
petitions recommend control levels for EPA to consider In an April 30. 1998 Advanced Notice of Proposed
Rulemaking (ANPR) (63 FR 24038). EPA presented a schedule for taking actions on the petitions. made a
prehminary 1dentification of upwind sources that may significantly contribute to 1-hour and 8-hour ozone
nonattainment problems 1n the petitioning States (using mformation developed for the NOx SIP call NPR).
and requested comment on legal and policy 1ssues raised by section 126 of the CAA. In responding to the
section 126 petitions. EPA intends to be consistent with the approaches taken in the NOx SIP call

At the same time that EPA promulgates the NOx SIP call rule, EPA 1s proposing NOx Federal
Implementation Plans (FIPs) that may be needed if anv State fails to comply with the final NOx SIP call rule
The FIP requirements are intended to be consistent with the approaches taken in the final NOx SIP call,
including a proposed federal NOx Budget Trading Program for electric utihity sources and other large
industrial boilers and combustion turbines

Since the final NOx SIP call and the proposed FIP and section 126 petition actions are generally
consistent in the manner in which they assess affected emissions sources, EPA is preparing onlyv a single RIA
for all three actions  Even though the facts of the analvsis contained i this report do not differ significantly
for any of the three actions, the results have slightly different interpretations In the case of the final NOx SIP
call. the results 1n this report are illustrative of potential costs and economic impacts that mav result from the
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SIP call The NOx SIP call itself does not directly impose regulatory requirements on €missions sources
Instead. the SIP call requires States to develop strategies to meet the State NOx budgets contained in the final
NOx SIP call rule States have discretion on which emussions sources to control to realize the required
reductions It is EPA’s position that for the final NOx SIP call the analytical requirements assoctated with
the Regulatory Flexibility Act (RFA)and the Unfunded Mandates Reform Act (UMRA) do not apply (sec
sections 1 6.2 and 1.6 3 below) Nonetheless, EPA has performed analyses consistent with the analvtical
requirements 1n the RFA and UMRA, and summarized the results of these analyses in the RIA

However. the FIPs, 1f needed. and the section 126 petition responses will directly impose regulaton
requirements on emissions sources EPA 1s proposing to regulate sources under the FIP and section 126
petition actions with strategies that are modeled in thus RIA  In these cases the results presented in the RIA
reflect potential outcomes from direct federal regulation. and. depending on the outcome of the final actions.
have a higher probability of reflecting the actual outcome of the rules  For the proposed FIP and section 126
actions, 1t 1s the EPA’s position that the analytical requirements of the RFA and UMRA do apply
Accordingly. EPA has performed the required analy scs for these proposals and summarized the results of
these analvses n the RIA. These analyses will be updated as necessary as part of any final actions EPA takes
on the FIP and section 126 petitions

The proposed section 126 actions will potentially affect only a subset of the sources potentially
affected by the broader NOx SIP call Sources in Georgia. South Carolina. and Wisconsin are not affected by
the proposed section 126 rule  Therefore. the costs and economc impacts associated with the proposed
section 126 rule are hikely to be smaller than for the final NOx SIP call. Since Georgia. South Carolina. and
Wisconsin are affected under the final NOx SIP call. and would be subject to a final FIP if they fail to comply
with the provisions of the final NOx SIP call. EPA did not see the need to separately address the potentially
smaller costs and economic impacts for the proposed section 126 rule

1.5 Statement of Need for the NOx SIP Call

The following sections discuss the statutory authority and legislative requirements of the NOx SIP
call. health and welfare effects of NOx emussions. and the basis for the regulatory actions of the NOx SIP
call

1.5.1  Statutory Authority and Legislative Requirements

Section 110(a)(2)(D) provides that a SIP must contain provisions preventing its sources from
contributing significantly to nonattainment or mterfering with maintenance of the NAAQS 1n a downwind
State This section applies to all pollutants covered by NAAQS and all areas regardless of their attainment
designation Section 110(k)(5) authorizes EPA to find that a SIP is substantially inadequate to meet any
CAA requirement, as well as being inadequate to mitigate interstate transport as described in Sections 184
and 176A Such a finding would require States to submut a SIP revision to correct the inadequacy within a
specified period of time. '
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1.5.2  Health and Welfare Effects of NOx Emissions'*

NOx emuissions contribute to the formation of ozone during the summer season Ozone 1s a major
component of smog and 1s harmful to both human health and the environment Research has shown the
following health effects of ozone

. Exposure to ambient ozone concentrations has been linked to increased hospital admissions for
respiratory ailments, such as asthma Repeated exposure to ozone can make people more susceptible
to respiratory infection and lung inflammation. and can aggravate preexisting respiratory diseases

. Children are at nisk for the effects of ozone because they are active outside during the summer
months when ozonc levels are at their ighest  Adults who are outdoors and moderately active during
the summer months are also at isk These individuals can experience a reduction 1n lung function
and increased respiratory symptoms. such as chest pain and cough. when exposed to relatively low
ozone levels during periods of moderate exertion

. Long-term exposures to ozone can cause repeated inflammation of the lung. impairment of lung
defense mechanisms. and irreversible changes in lung structure. which could lead to premature aging
of the lungs and/or chronic respiratony illnesses such as emphyvsema and chronic bronchitis

. Twents -one peer reviewed epidemiology studies recently published suggest a possible association
between ozone exposure and mortality

Ozone has also been shown to adversely affect vegetation. including reductions i agricultural and
commercial forest vields. reduced growth and decreased sum v ability of tree seedlings, and increased tree and
plant susceptibility to disease. pests and other environmental stresses

NOx emussions also contribute to fine particle matter formation (PM) Exposure to airborne PM has
a wide rangc of adverse health effects  The key health effects associated with PM include 1) premature
mortality . 2) aggravation of respiratory and cardiovascular disease (as indicated by increased hospital
admissions and emergency room visits. school absences. work loss dayvs. and restricted actin ity davs). 3)
changes in lung function and increased respiratory svmptoms. 4) changes to lung tissues and structure. 3)
altered respiratory defense mechanisms. and 6) chronic bronchitis Most of these effects have been
consistently associated with ambient PM concentrations. which have been used as a measure of population
exposure. i a number of communuty epidemiological studies  Although mechanisms by which particles
cause effects havc not been elucidated. there 1s general agreement that the cardio-respiratory system 1s the
major target of PM effects Particulate matter also 1s associated with welfare effects. which include visibility
impairment. soiling. and materials damage

Based on its review of the scientific evidence. EPA established standards for PM, 5 and retained the
standards for PM;, The EPA revised the secondany (welfare-based) PM NAAQS by making them 1dentical
to the primany standards

Finally. NOx emissions contribute to a wide range of health and environmental problems
independent of their contribution to ozone or PM formation. Among these problems are acid deposition,

'* A comprehensive discussion of health and environmental 1ssues related to NOx appears in EPA, 1997d
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nitrates 1n the drinking water. and nutrient loading in waterwavs. particularly 1n sensitive coastal estuaries
where air deposition is a major portion of nitrogen loadings

1.5.3 Need for Regulatory Action

The existing and revised ambient air quality standards for ozone set levels necessary for the
protection of human health and the environment. Under the CAA, attainment of these standards depends on
the implementation of State-specific pollution control strategies contained 1n SIPs to reduce NOx and volatile
organic compound emissions, in conjunction with EPA promulgation of national controls for some sources of
pollution

It 1s clear that. even with planned national measures in place, several States cannot bring existing
nonattainment arcas into compliance with the current ozone standard, or avoid the application of very costly
local control measures, unless the transport of ozone from other upwind areas 1s reduced Furthermore, many
States will find 1t hard, if not impossible. to avoid nonattainment with the revised ozone NAAQS. or come
nto attainment with it 1n the future, unless mitigation of the ozone transport problem occurs This dilemma
has raised concerns over the faimess of downwind areas having to cope with the pollution coming from areas
upwind The current regulatory framework requires States to develop SIPs that demonstrate air quality
improvements sufficient to reach specific attainment levels. States have no control over neighboring States’
actions. and may be unable to meet their air qualhity goals due to pollutants transported across State lines
The contribution of upwind sources outside of nonattainment areas creates a dilemma for States seeking to
reach air quality goals

States could develop local ozone mitigation strategies to address the impact of transported ozone
However. local efforts could lead to undesirable outcomes Some States might develop SIPs that do not
achieve compliance in some serious and severc ozone nonattainment areas. because the States would deem
local measures needed to achieve attammment as too dracoman

The NOx SIP call 1s designed to mitigate these problems through a coordinated Federal and State
effort to address regional ozone transport  This rule will create a more effective, efficient and equitable
approach for EPA and the States to promote attainment with the current and new ozone NAAQS

1.6 Requirements for this Regulatory Impact Analysis

This section describes various legislative and executive requirements that govern the analvtical
requirements for Federal rulemakings, and describes how each analytical requirement 1s addressed in this
RIA

1.6.1  Executive Order 12866

Executive Order 12866, “Regulatory Planning and Review” (FR, 1993), requires EPA to provide
the Office of Information and Regulatory Affairs of the Office of Management and Budget with an
assessment of the costs and benefits of significant regulatory actions A “significant regulatory action™ 1s
defined as “any regulatory action that is likely to result m a rule that mayv
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. Have an annual effect on the economy of $100 million or more or adversely affect in a matenial way
the economy . a sector of the economy. productivity, competition, jobs. the environment. public health
or safety. or State. local, or tribal governments or communities,

. Create a serious tnconsistency or otherwise interfere with an action taken or planned by another
agency.
. Materiallv alter the budgetary impact of entitlements, grants, user fees, or loan programs or the nghts

and obligations of recipients thereof. or

. Raise novel legal or policy 1ssues arising out of legal mandates, the President’s priorities, or the
principles set forth in the Executive Order”™ (FR. 1993)

For anv such regulatony action. the Agency must provide a statement of the need for the proposed action.
must exanne alternative approaches. and must estimate social benefits and costs

EPA has determined that the NOx SIP call 1s a sigmificant regulatory action because 1ts effect on the
economn 1s expected to exceed $100 mullion per vear  This RIA provides the cost and economic impact
information required by E O 12866 for a significant regulatory action A separate document provides the
benefits information required by the Executive Order

1.6.2 Regulatory Flexibility Act and Small Business Regulatory Enforcement Fairness Act of 1996

The Regulatory Flexibility Act (RFA) of 1980 (PL 96-334) requires that agencies conduct a
screening analvsis to determine whether a regulation will have a significant impact on a substantial number of
small entities. including small businesses. governments and orgamizations If a regulation will have such an
impact. agencies must prepare a Regulatory Flexibilits Analysis. and comply with a number of procedural
requirements to solicit and consider flexible regulatory options that minimize adverse economic impacts on
small entines The RFA s analyvtical and procedural requirements were strengthened by the Small Business
Regulatory Enforcement Fairness Act (SBREFA) of 1996

For rcasons explamned more fully 1n the Federal Register notice for the final NOx SIP call, it 1s EPA’s
position that the RFA as amended by SBREFA does not apply to the final NOx SIP call. because the rule
does not impose direct requirements on emissions sources States will ultimately decide what emissions
limits are imposed for specific sources However, the EPA has determined that the RFA as amended by
SBREFA does apply to both the proposed FIP and section 126 actions. Therefore. EPA has examined the
potential for small entity impacts to provide policy makers and States with additional decision information.

The RFA and SBREFA require use of definttions of ““small entities™. including small businesses.
governments and non-profits, published by the Small Business Administration (SBA) !¢ Screening analyses
of economic impacts presented in Chapters 6, 7, and 9 of thus RIA examine potential impacts on small
entities

'* Where appropriate, agencies can propose and justify alternative definitions of “small entitv ™ This RIA relies
on the SBA definitions
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1.6.3 Unfunded Mandates Reform Act

The Unfunded Mandates Reform Act (UMRA) of 1995 (PL 104-4) was enacted to focus attention on
federal mandates that require other governments and private parties to expend resources without federal
funding. to ensure that Congress considers those costs before imposing mandates, and to encourage federal
financtal assistance for intergovernmental mandates. The Act establishes a number of procedural
requirements  The Congressional Budget Office 1s required to inform Congressional commuttees about the
presence of federal mandates in legislation. and must estimate the total direct costs of mandates 1n a bill in
anv of the first five vears of a mandate. 1if the total exceeds $50 milhion for intergovernmental mandates and
$100 million for private-sector mandates

Section 202 of UMRA directs agencies to provide a quahtative and quantitative assessment of the
anticipated costs and benefits of a Federal mandate that results in annual expenditures of $100 mullion or
more The assessment should include costs and benefits to State. local. and tribal governments and the
private sector. and identifv anv disproportionate budgetary impacts  Section 205 of the Act requires agencies
to 1dent1fv and consider alternatives. including the least costly. most cost-effective, or least burdensome
alternative that achieves the objectives of the rule

For reasons explamed more fully 1n the Federal Register notice for the NOx SIP call, 1t 1s EPA’s
position that section 202 of UMRA does not apply to the final NOx SIP call, because the annual estimated
costs of possible SIP submuittals by States 1s less than $100 million and no Federal or private sector mandates
are directhy imposed However, EPA has determined that UMRA does apply to both the proposed FIP and
proposed section 126 rules  Chapter 8 of this RIA presents a summary of analyses of the potential impacts of
the NOx SIP call on State and local governments. to support comphance with Section 202 of UMRA  This
analvsis includes administrative requirements of State and local governments associated with revisimg SIPs
and collecting and reporting data to EPA It also includes the compliance and admimistrative costs to
emussions sources owned by government entities

1.6.4 Paperwork Reduction Act

The Paperwork Reduction Act of 1995 (PRA) requires Federal agencies to be responsible and
publicly accountable for reducing the burden of Federal paperwork on the public EPA has submutted an
Information Collection Request (ICR) to the Office of Management and Budget (OMB) 1n comphance with
the PRA The ICR explains the need for additional information collection requirements and provides
respondent burden estimates for additional paperwork requirements to State and local governments
associated with the NOx SIP call

1.6.5 Executive Order 12898

Executive Order 12898, "Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations," requires federal agencies to consider the impact of programs, policies, and
activities on minority populations and low-income populations. Disproportionate adverse impacts on these
populations should be avoided. According to EPA guidance, agencies are to assess whether mmority or low-
income populations face risk or a rate of exposure to hazards that is significant (as defined by the National
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Environmental Pohcy Act) and that “appreciably exceeds or 1s likely to appreciably exceed the risk or rate to
the general population or other appropriate comparison group.” (EPA, 1996b) This guidance outlines EPA's
Environmental Justice Strategy and discusses environmental justice 1ssues, concerns, and goals identified by
EPA and environmental justice adv ocates in relation to regulatory actions  The NOx SIP call 1s expected to
provide health and welfare benefits to eastern U.S. populations, regardless of race or income

1.6.6 Health Risks for Children

Executive Order 13045, “Protection of Children from Environmental Health Risks and Safety
Risks.” directs Federal agencies developing health and safety standards to include an evaluation of the health
and safetv effects of the regulations on children Regulatory actions covered under the Executive Order
include rulemakings that are economically significant under Executive Order 12866, and that concern an
environmental health risk or safetyv rnisk that the agency has reason to believe may disproportionately affect
children EPA has developed internal guidelines for implementing the E.O 13045 (EPA, 1998b)

The NOx SIP call is a “significant economic action.” because the annual costs arc expected to
exceed $100 million Both NOx and ozone formed by NOx are known to affect the health of children and
other sensitive populations, which were addressed 1n the deyelopment of the new ozone NAAQS However.
the NOx SIP call 1s not expected to have a disproportionate impact on children

1.7 Structure and Organization of the Regulatory Impact Analysis

The potential costs and economic impacts and benefits have been estimated for this rulemaking  The
flow chart in Figure 1-1 summarizes the analvtical steps taken in dev eloping the these estimates
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Figure 1-1
Flowchart of Analytical Steps
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!

Select Control Strategies

"4 ™
COSTS BENEFITS
Estimate Control Cost Estimate Post-Control Air Quality
! l
Estimate Small Business and Other Estimate Human Health
Economic Impacts and Welfare Effects

l
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The assessment of costs. economic impacts. and benefits consists of multiple analvtical components.
dependent upon emussions and air quality modeling In order to estimate baseline air quality 1n the vear 2007.
emussion i entories are developed for 19935 and then projected to 2007, based upon estimated national
growth 1n industry earnings and other factors Current CAAA-mandated controls (e g . Title I reasonably
available control measures. Title Il mobile source controls, Title I air toxics controls. Title IV acid rain
sulfur dioxide (SO, ) controls) arc applied to these emissions to take account of emission reductions that
should be achieved 1n 2007 as a result of implementation of the current PM and ozone requirements  These
2007 CAA emussions 1n turn are nput to several air qualitn models that relate emussion sources to area-
specific pollutant concentrations This modeled awr quality 1s used as the base against which several
alternativ e control options are measured and cost estimates developed Given the estimated costs of the
alternative regulatory control options, the potential economic impacts of these estimated costs on potentially
affected industry sectors is subsequently analyzed

The RIA analvses have been constructed such that costs are estimated incremental to those derived
from the effects of implementing the CAAA in the year 2007 These analyvses provide a “snapshot” of
potential costs of this rulemaking in the context of implementation of CAA requirements between now and
2007 and the air quality effects that derive from economic and population growth

States have discretion in how they achieve their NOx budgets, and different States mayv choose

different strategies The RIA must, therefore, be based on assumptions about how the States will choose to
implement the NOx SIP call requirements Consistent with EPA’s recommendation that States focus on
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major stationary sources. this RIA assumes that States impose additional controls — incremental to those
alrcady required by other national programs that address NOx emissions — only for major stationary sources.
and that States implement the cap-and-trade system for electricity generating units and industnial boiler and
turbine sources This assumption 1s 1llustratnn e of one cost-effective approach States could take to meeting
the NOx SIP call budgets States mayv choose different allocations of controls across major stationary sources
than assumed here, or mav choose to impose additional controls on area or mobile sources as well Costs and
economic impacts would differ from those estimated 1n this RIA to the extent that States” compliance
strategies differ from the RIA assumptions

Analysis of costs, changes 1n emussions. and economic impacts 1s conducted separately for two
groups of sources electricity generating units and other stationary sources The Integrated Planning Model
(IPM) allows analysis of trading and industry-level adjustments for electricity generating unit sources Other
stationary' sources are analvzed separatels, using assumptions about baseline conditions and control costs that
are generallv consistent with the IPM modeling assumptions used for electricity generating umts

Predicted changes n emissions due to the additional controls for electricity generating units and other
stationary sources are then combined to estimate changes 1n air quality and to calculate the benefits of the
NOx SIP call These air quality and benefits analyses are discussed 1n a separate document

The remainder of the RIA 1s organized in the following chapters and appendices
. Chapter 2 presents a discussion of the regulatory alternatives considered by EPA for this rulemaking.
. Chapter 3 characterizes the regulated community . including the electric power industry. large

industrial boilers and combustion turbines throughout industry. and other sources of NOx emissions

throughout industry.

. Chapter 4 describes the methodology used to estimate costs. emissions reductions and economic
impacts (including small entity impacts) for the clectric power industry.

. Chapter 5 describes the methodology for estimating costs. emissions reductions and economic
impacts (including small entity impacts) for other stationary sources.

. Chapter 6 presents the results of the analvsis of costs. emission reductions. and economic impacts
under each regulatory option for the electric power industn .

. Chapter 7 presents the estimated costs, emission reductions, and economic impacts for other
stationary sources.

. Chapter 8 analyzes impacts on State and Federal governments, as implementers of the regulatory
program and as owners of affected sources of NOx emissions, to provide the analyses required by
UMRA: and

. Chapter 9 presents an integrated cost and small entity impacts summary associated with the NOx SIP
call
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Where approprate, each chapter includes a discussion of limitations of the analvsis A senes of appendices
follow Chapter 9 and provide more detailed descriptions of specific methodologies and results
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Chapter 2. REGULATORY ALTERNATIVES

This chapter explains the various regulatory alternatinves considered in this analysis  Section 2 |
provides background on the elements that differentiate the options that were considered, and Section 2 2
defines the options that were analvzed and compared.

2.1 Elements Considered in Developing Regulatory Alternatives

EPA’s NOx SIP call sets summer NOx emissions budgets for eastern States that the Agency has
found significantly contribute to the nonattainment by other States of the pre-existig ozone standard (1-
hour) and will contribute 1n the future to nonattamment by other States with the revised ozone standard (8-
hour) EPA relied heavily on 1ts estimation of the NOx reductions that the electric power industry and other
stationary sources could provide cost-effectively in setting the State budgets Other factors, such as the
feasibility of implementing controls 1n a reasonable time frame. also influenced the Agency’s final decisions
To estimate the cost-effectis eness of controls for various sources, the Agency considered several ways that
controls could be implemented in the SIP call region  However. States can place controls on their sources of
NOx emissions differently than the approach that EPA used 1n the budget setting process, 1f thev can show
that control strategy will provide the same level of NOx reduction 1n the SIP call region

This section describes the elements that make up the various regulatory alternatives considered for
this analvsis  The regulators alternatives described in Section 2 2 represent various combinations of these
elements Some elements of the rule remain the same for all the options considered Other elements are
considered 1n varving combinations. including stringency of controls, geographic scope. affected sources and
design of the trading svstem For all options analvzed, the timing of regulaton requirements was also
considered. as this 1ssue 1s critical in terms of feasibility of complhiance and attainment of both the pre-
existing ant the revised ozone standard

2.1.1 Type of Control

EPA had to decide on the types of regulators approaches that the Agency wanted States to consider
in their efforts to lower NOx emussions from various source categories  EPA used those approaches 1n
estimating the cost-effectiy eness of ozone season NOx controls at various levels for different tvpes of
sourccs OTAG recommended that the Agency consider controls that allow for emissions trading. rather
than traditional command-and-control regulation OTAG's analvsis of trading programs had shown that
there could be considerable savings from this type of approach for the electric power industry' (OTAG.
1997)

EPA also demonstrated the potential savings from a NOx emissions trading program that could
result in 1its regulatory analysis for the proposed NOx SIP call (EPA, 1997a) That analvsis showed that in
2005 a command-and-control program for the electric power industry would cost about 30 percent more than
a trading program n the NOx SIP call region  For that reason. the Agency has focused heavily on developing
regulatory approaches that States can use collectively that are based on allowance-based NOx emissions
trading It was also clear from OTAG analysis and EPA’s own work that further savings and flexibility
could be ganed from allowing banking as part of a trading program EPA’s regulatory analysis over the last
vear has also considered banking options for inclusion in the Model Trading Rule for States (EPA. 1997b)
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2.1.2  Geographic Scope

After considering OTAG's recommendations and other relevant information, EPA identified 22
States plus the District of Columbia (1.€., 23 junisdictions) as significantly contributing to nonattainment with.
or interfering with maintenance of, air quality standards in a downwind State The SIP call region 1s shown 1n
Figure 2-1 and consists of Alabama. Connecticut. Delaware, District of Columbia. Georgia, lllmos, Indiana.
Kentucky. Massachusetts. Marvland. Michigan. Missouri, North Carolina. New Jersey. New York, Ohio.
Pennsy lvania. Rhode Island, South Carolina. Tennessee. Virginia, West Virginia, and Wisconsin

The final rule reflects State NOx budgets that are developed using the same region-wide stringency
targets and region-wide analyvses of cost-effectiveness for all 23 jurisdictions EPA also considered dividing
the SIP call region into two or three subregions n an effort to make a distinction among the States that max
contribute the most to the ozone transport problem and those where the wind patterns may be less likely to
affect air qualits in the other States The SIP call region was divided into two regions--Northeast and
Southeast. or mto three regions--Northeast, Midwest. and Southeast Different levels of stringency are then
applied 1n the different regions, as descrnibed below

The two region area consists of Connecticut, Delaware. District of Columbia. Massachusetts.
Marviand. New Jersev. New York. Ohio. Pennsyivania, Rhode Island. Virginia. and West Virginia in the
Northeast. and Alabama, Georgia, Hlinois. Indiana. Kentucky, Michigan. Missour1. North Carolina. South
Carolina. Tennessee. and Wisconsin 1n the Southeast

The three region area consists of Connecticut. Delaware. District of Columbia. Marvland.
Massachusctts. New Jersey, New York. Pennsylvania. and Rhode Island 1n the Northeast. 1llinois, Indiana.
Kentucks . Michigan. Missour1. Ohio. Virginia. West Virgima. and Wisconsin in the Midwest. and Alabama.
Georgia, North Carolhina. South Carolina, and Tennessee in the Southeast
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Figure 2-1
States Included in EPA’s NOx SIP call

o Ozone Transport Region States 1n the NOx SIP Call
| | Other States in the NOx SIP Call
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2.1.3 Potentially-Affected Sources

EPA has developed State budgets based on the effects of additional controls (bevond those alreads
required by the CAAA-rclated or reflected in existing SIPs) only for major stationary sources of NOx
emissions These sources include (1) electricity generating utility boilers. (2) industrial, commercial and
institutional boilers, (3) combustion turbines, (4) reciprocating internal combustion engines. (4) cement
manufacturing operations. and (3) other industrial processes that emit NOx Only existing or planned
CAAA-related controls are considered n calculating budgets for other sectors (area and mobile sources) that
contribute to NOx emissions  States ultimately have discretion to determine which sources to regulate to
achieve the budget level

Analysis of costs and economic impacts in this RIA are based on a range of assumptions about which
major stationary sources will actually be targeted for additional controls by the States in implementing the
NOx SIP call The primary assumption 1n this analysis 1s that States will allocate NOx emissions reduction
requirements to the largest electricity generating utihity boilers. industrial. commercial and institutional
boilers. combustion turbines: cement manufacturing units. and iternal combustion engines Refer to
Chapter 3 for further discussion of the assumptions regarding options for regulatory cos erage

Large electricity generating units are defined as thosc generating more than 25 megawatts (MW)
Large industrial boilers. combustion turbines. reciprocating internal combustion engines. and other industrial
NOnx sources are those capable of fining greater than 250 mmBtu/hour. or that emut greater than or equal to
one ton of NOx per summer day .

2.1.4  Stringency of Control Level

In order to develop a cost-effective NOx reduction strategy as a basis for establishing State budgets,
EPA considered various emission reduction levels for the affected sources for the summer ozone season
defined as May 1 through September 30. For the electricity generating umts (EGUs). EPA considered
emussions budgets based on emission limits of 0.12 Ib/mmBtu. 0 15 Ib/mmBtu, 0.20 Ib/mmBtu. and 0 23
Ib/mmBtu' For the large industrial boilers and combustion turbines. EPA considered a umiform percent
emission reduction from uncontrolled projected 2007 emission levels ranging from 40 percent to 70 percent
For the remaining large nonutihity sources. EPA considered source categon -specific control levels
corresponding to average ozone season cost-effectiveness cut-offs ranging from $1.500/ton to $5.000/ton

Taking nto consideration the emission reductions and associated costs projected under each of the
above scenarios. EPA 1dentified cost-effective NOx reduction strategies Based on the reduced emissions
achieved by this strategy, EPA then established State-specific budgets for ozone season NOx emissions
Alternative budgets are calculated for the different stringency levels considered for EGUs. The details of
NOx budget development can be found in the budget technical support document (EPA, 1998b)

! Limuts for each electricity generating umt are expressed as a specific NOx limit of pounds of NOx per mmRBtu
of summer heat input projected for 2007, the vear which was the focus of OTAG s analvsis (the year for which air
quality modeling was done)
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2.1.5 Effective Dates

States subject to the NOx SIP call must submut revised SIPs by September 1999 The affected
sources in the States must implement NOx controls by May 2003, and EPA will assess how each State’s SIP
has actually performed in 2007.

2.1.6 Emissions Budget Trading System Design

To allow for use of the most cost-effective emission reduction alternatives. an emissions budget
tradig program is an optional component of the NOx SIP call. Each of the States subject to the NOx SIP
call are encouraged to participate 1n this model NOx Budget Trading Program and thereby provide a
mechanism for sources to achieve cost-effective NOx reductions. The tradmng unit 1s 2 NOx Allowance. equal
to one ton of emitted NOx  Details of the trading program arc described in the Federal Register notice
accompanving the final rule.

Under the NOx Budget Trading Program. each of the participating States would determine how its
seasonal State trading program budget 1s allocated among 1ts sources Each source would be given a certain
quantits of NOx allowances If a source’s actual NOx emussions exceed 1ts allocated NOx allowances, the
source may purchasc additional allowances Comversely. if a source’s actual NOx emissions are below its
allocated NOx allowances. then 1t may sell the additional NOx allowances Such a program creates a
compctitive market for NOx allowances that encourages use of the most efficient means for reducing NOx
€missIons

For purposes of this analysis. trading may occur among anv of the sources within the entire SIP call
region or within each of the subregions If subregions are devcloped for the SIP call region. only intra-
regional (within the region) trading would be allowed

Banking would allow sources that do not use all of therr NOx allowances for a given vear to save
them for later use If banking 1s allowed, however. mechanisms such as flow controls can be put i place to
limit the level of exceedance of the emissions cap  Flow controls restrict the use of the banked NOx
allowances by restricting their use at certain times or within certain areas. For example. a restriction may be
placed on the banked allowances that allows only a set amount to be used during a defined time period

For this RIA. EPA analy zed a varnety of trading options. and trading with banking only for the 135
trading option, where banking begins after the start of the program in 2003. Banking of “early” reductions
was not modeled for the 0 15 option because earlier IPM analysis suggested that owners of electricity
generating units would want to use 1t to a very hmited degree to lower the costs of future comphance (EPA.
1997). The following considerations were part of the 1997 analysis

. Beginning in 2003 (and each year thereafter), the fossil fuel-fired electricity generating units over 25
MW in the SIP call region are assumed to hold NOx allowances during the summer ozone season

equal to 489 thousand tons

* . Electricity generating units could trade allowances without restrictions or bank them for later use or
sale to another generation umit  Trading could occur within the entire SIP call region

. Analysis with and without flow controls
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EPA’s analysis in 1997 was conducted using the 1996 version of the Integrated Planning Model (IPM) This
model 1s described in EPA. 1996 EPA’s analysis shows that on strict economic grounds, (1 € . under
mimimization of the total direct operating costs over the simulation period) limited banking was forecasted by
the IPM based on the scenarios described above However, EPA believes that some banking. which the IPM
could not estimate, should occur when some power plants overcontrol their NOx emissions in order to bank
allowances for use 1n vears in which units expenience utilization greater than forecasted More discussion of
this 1ssue can be found in Chapter 6

2.2 Definition of Regulatory Alternatives

Based on the elements described above. EPA defined specific options for this analvsis  This section
provides descriptions of the regulatory alternatives considered by EPA for each kev NOx stationary source
segment These regulatory alternatives are summarized 1n Tables 2-1 (for electricity generating unuts). Table
2-2 (for industnial boilers and combustion turbines). and Table 2-3 (for other large stationary sources ) The
NOx Budget Trading Program described in the final rule covers electricity generating units. industrial boilers,
and combustion turbinecs The NOx Budget Trading Program described in the final rule does not initially
include other large stationary sources. however. provisions are made for inclusion of these sources should
States. or the sources themselves, express a desire to participate

Costs and economic impacts for each of these source segments are evaluated separately using
different analysis techniques  The electricity generating unuts are evaluated using the latest version of IPM
(IPM98). which optimizes nationwide delivery of electricity subject to the SIP call emissions constraint  The
industrial boilers and combustion turbines are evaluated using a least-cost analvsis designed to reach the
specified enussions budget level at the lowest possible overall cost  Finallv. all other stationan sources are
evaluated at the individual source category level  The goal of the cost analvses 1s to determine what levels of
reductions are highly cost-effective for each segment

At the same time that EPA considered each of the alternatives in each of the tables 1n setting up State
budgets for ozonc season NOx emussions. the Agency reviewed the public comments that 1t received in the
Spring and Summer of 1998 The led EPA to reestimate what the NOx emissions budget for the electric
power industry would be in the 0 15 Trading case. and what the budget would be for the 60%/$5.000
combination of non-electricity generating source alternatives These alternatives are the basis for EPA’s final
approach to setting the budget The NOx budget for the electric power industry was lowered from 364
thousand ozone season tons to 544 thousand ozone season tons of NOx The NOx budget for the other large
stationary sources was increased from 558 thousand to 559 thousand ozone season tons of NOx  An
addendum to the RIA presents the final cost results and contains a more thorough explanation of how the
emissions cap will work
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Table 2-1
Regulatory Alternatives for Electricity Generating Units (EGU)

State Emissions Budgets NOx Emissions Budget
Name of Based on Ozone Season (Cap) in Ozone Season Scope of
Alternative NOx Limit of: (1,000 tons) Emissions Trading
025 Trading 0 25 Ib/mmBtu 940 Region wide
0 20 Tradmng 0 20 Ib/mmBtu 751 Region wide
015 Trading 0 15 Ib/mmBtu 564 Region wide
012 Trading 0 12 Ib/mmBtu 453 Region wide
Northeast®* 0 15 Ib/mmBtu 222
Regionalits-1 Southeast-Midwest® 0 20 454 Intra-regional only
lb/mmBtu
Northeast® 0 12 Ib/mmBtu 100
Regionalinn-2 Midwest? 0 15 Ib/mmBtu 297 Intra-regional only
Southeast® 0 20 Ib/mmBtu 189

*Northeast Connecticut. Delaware. District of Columbia. Massachusetts. Manvland. New Jersey, New York. Ohio. Pennsylvania. Rhode Island.
Virgimia and West Virgima

® Southeast-Midwest  Alabama. Georgia. Illinois. Indiana Kentucky. Michigan. Missouri. North Carolina. South Carolina Tennessee and Wisconsin
‘Northeast Connecticut. Delaware District of Columbia Manvland. Massachusetts New Jersey New York. Pennsylvania. and Rhode Island
°\idwest Ilhinois Indiana. Kentucky. Michigan. Missour: Ohto. Virgimia. West Virgima. and W isconsin

¢ Southeast  Alabama Georgia North Carolina. South Carolina. and Tennessee

Table 2-2
Regulatory Alternatives for Non-EGU Sources in the NOx Budget Trading Program
(Large Industrial Boilers and Combustion Turbines)

Name of State Emissions Budgets Scope of
Alternative Based on Ozone Season NOx Reduction of: Emissions Trading

40% from
4004 Control .
0 uncontrolled 2007 baseline Region wide

. 50% from
)OA) 0 . >
>0% Control uncontrolled 2007 baseline Region wide

60% from
0,
60% Control uncontrotled 2007 baseline Region wide
0
70% Control 70% from Region wide

uncontrolled 2007 baseline
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Table 2-3
Regulatory Alternatives for Non-EGU Sources NOT in the NOx Budget Trading Program*

State Emissions Budgets Based on Source S §
Name of Category-Specific Evaluation of the Highest Emi .copeTo di
Alternative Reduction Achievable for Less Than: missions Erading
$1.500/ton $1,500/10n Not applicable
$2.000/ton $2.000/0n Not applicable
$3,000/ton $3,000/ton Not apphcable
$4.000/ton $4,000/ton Not applicable
$5,000/ton $5.000/ton Not applicable

'E g. industnal manufacturing processes
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Chapter 3. PROFILE OF REGULATED ENTITIES

This chapter describes the sources potentially affected by the NOx SIP call Profiles of the sizes,
tvpes. locations. and NOx emussions charactenstics of potentially affected electricity generating umits. large
industrial boilers and combustion turbines. and other stationary sources are presented The OTAG 1990 data
base was the starting point for development of the inventory of sources considered 1n this report. and many
updates to that database have been made by EPA (EPA. 1998) For the purpose of setting State emissions
budgets under the NOx SIP call. EPA did not choose to apply new controls to all of the source types profiled
mn this chapter  Under the NOx SIP call, States are free to choose which sources they will control m order to
achieve the NOx budget specified n the NOx SIP call

Figure 3-1 1llustrates how EPA has partitioned the universe of stationary sources for the analyses
presented n this RIA  EPA considered a number of factors in determining which sources to control for the
purposes of establishing state emissions budgets First. as indicated tn the proposed NOx SIP call. EPA has
not assumed additional controls for sources defined as small In addition. EPA has determined that it would
be nefficient to establish reductions for several non-EGU point source categories that emit a small amount of
NOx relative to total point source NOx emussions  These sources. found 1n 24 different source categories.
comprisc about 11 percent of total baseline large source non-EGU emussions, and about 6 percent of total
baseline non-EGU emissions  Further. for a number of sources. EPA was not able to 1dentify an apphcable
control measurc  This group of sources 1s diverse and not subject to categorizing as part of the categones set
out by EPA, and total emussions are low for this group The Agency has determined that the effort needed to
collect adequate information on those sources (about 6.000 small and 258 large) would be ime consuming.
uncertain. and potentially affect less than five percent of total non-EGU baseline point source emissions. and
therefore has not assumed anv additional control for these sources for the purposes of setting State budgets
Also. EPA has determined that municipal waste combustors should not be required to reduce emissions
bevond those already required by the maximum achievable control technology (MACT) rules for NOx
required under section 111 and 129 of the CAA  Finally. the Agency 1s not assigning emissions reductions in
this rulemaking for industrial boilers that are not fossii-fuel fired in order to be consistent with the treatment
of fossil-fuel fired electricity generating units i the NOx Budget Trading Program

For the remaning source categorics. EPA is basing emissions control decistons on the relative
a\crage cost-effectin eness of achieving NOx reductions during the ozone season  The methodology used to
anal\ ze the cost and average cost-effectn eness of alternative control levels 1s discussed in Chapters 4 and 3
The anah s1s and results supporting these decisions are found i Chapters 6 and 7
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Figure 3-1
Partitioning of NOx SIP Call Stationary Sources
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3.1 Electricity Generating Units

In 1990. approximatcly 2 8 trilhon kilowatt hours (kWh) of electricity werc generated 1n the United
States and were used 1n roughly equal proportions by industry, commercial establishments. and households
By 2003. EPA projects this total to increase to about 3 6 trillion kWh ' Most of this electricity. almost 70
percent. 1s generated at fossil-fuel-fired power plants. with coal accounting for most of the fossil fuel used m
these plants

More than 95 percent of the nation's generating capacity 1s owned by the electric utilities  Although
utihtics are generally granted monopolics for their service territories. the rates that the utilities may charge arc
regulated by the authoritics that grant the monopoly (known as a "franchise”) Rates for investor-owned
utihtics have theoretically been set high enough to cover all reasonably incurred costs. including capital
investments. and to provide an allowance for a reasonable rate of return on imvested capital  This
arrangement has insulated. to a large extent. most large producers of electricity from some of the effects of
the market as well as from regulatory costs A changing regulatory and economic environment. however. 1s
eroding this insulation In the future. utilities are expected to be much less able to pass on their emission
control costs

A signmificant portion of the nation’s electricity generating industry 1s in the region affected by the
NO~ SIP call EPA estimates that 2.014 units will be operating 1n this region 1n the vear 2000 In addition to
electric utility power units that produce only electricity. this number includes units owned by independent
power producers (IPPs) This number also mcludes units that co-generate electricity and steam (co-
generators). whether owned by utilitics or IPPs - Table 3-1 presents the number of fossil-fueled units by
capacity range and tvpe (1¢ . coal. o1l/gas steam. combined cycle. combustion turbine) Approximately 64
percent of the affected fossil-fueled electric utility units have capacities that are less than or equal to 100
megawatt (MW)  Less than one percent arc greater than 1.000 MW Table 3-2 presents the distribution of
these units as a percentage by tvpe within each capacity range  About 41 percent of these units are coal
powered. providing approxmmatels 72 percent of fossil-fueled capacity  Approxmmately 45 percent are
combustion turbines. which provide about 10 percent of the capacity of all these units  The table indicates
that coal powered units make up the majorits of the capacity of all units

"EPA's generation requirement projections are based on an extension of the electric demand forecast of the
North Amernican Electric Rehabilin Council. adjusted for the impact of the Climate Change Action Plan
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Table 3-1
Distribution of Capacities of Potentially Affected
Electricity Generating Utility Units by Type

in the Year 2000
Coal/Steam Combined Combu§t|on Oil/Gas Steam Total
Cycle Turbine
Boiler #of | Capacity | #of | Capacity | #of [Capacity | # of |Capacity | # of | Capacity
Capacity Umts | (MW) |Umits | (MW) [Umts | (MW) [Units | (MW) |Units | (MW)
0-25 MW 51 789 15 2561 569 4,844 33 312 668 6,201
>25-100 MW | 213| 14.44] 62 3.685) 304} 17.439 38 2661 617 38.227
>100-200 238 34.834 20 2910 32 4200 42 5815 332} 47.760
MW
>200-400 151 42.785 8 2.065 6 1.611 22 7.488 | 187 | 53,949
MW
>400-600 93| 48,603 0 0 ) 500 15 74791 109 56584
MW
>600-800 501 34550 2 1.327 0 0 11 7.274 63| 43.150
MW
>800- 161 13831 0 0 0 0 7 5,994 23 19.824
1000MW
> 1000 MW 12| 14.802 2 2.093 0 0 0 0 14 16.895
Total 8241 2046351 109{ 12337} 912 28594 168| 37.023(2.013| 282.589

Source 1PAf data ICF Resources
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Table 3-2
Distribution of Capacities of Potentially Affected
Electricity Generating Utility Units

in the Year 2000
Coal/St Combined Cycle | COMPUStON | 6./Gag Steam Total
oal/Steam ombin y Turbine
% of % of % of % of % of
%of |Capacity| % of |Capacitn| %of |[Capacity| %of [Capacity| % of |Capacity
Unit Units 1n n Units in in Units n Units 1n n Units 1n in
Capacity |{Capacity |Capacity [Capacity {Capacity |[Capacity [Capacity |Capacity [Capacity |Capacity |Capacity
(MW) Range | Range | Range | Range | Range | Range | Range | Range | Range | Range
0-23 8 13 2 4 85 78 5 5 100 100
>25-100 33 38 10 10 49 46 6 7 100 100
>100-200 72 73 6 6 10 9 13 12 100 100
>200-400 81 79 4 4 3 3 12 14 100 100
>400-600 83 86 0 0 1 1 14 13 100 100
>600-800 79 80 3 3 0 0 17 17 100 100
>800- 70 70 0 0 0 0 30 30 100 100
1000
> 1000 86 88 14 12 0 0 0 0 100 100
Total 41 72 5 4 45 10 8 13 100 100

Source IPM data. ICF Resources

Table 3-3 shows the geographic distribution and the total capacity of the affected electricity
generating units by tvpe (coal. combined cyvcle. combustion turbine. and o1l/gas steam) among the States n
the SIP call region  Table 3-4 presents the same information 1n percentage terms  All States except Rhode
Island and the District of Columbia have coal-powered units and. for many States, coal-powered units make
up the majority of the capacity of all umts  The District of Columbia and West Virgima do not have any
combustion turbine units  Further, many States do not have combined-cyvcle units

Table 3-5 shows the distribution of electricity generating units by tvpe and by NOx emussion rate.
The rates in this table are based upon imtial base case controls, which include existing Title I'V controls.
Reasonably Available Control Technology requirements, New Source Performance Standards (NSPS) for
new and recentls -built power plants, and implementation of Phase 1 of the Ozone Transport Commuission
Memorandum of Understanding (MOU) As shown in Table 3-3, over half of all the units analvzed fall in the
range of 0 to 0.2 Ibs NOx/mmBtu These units provide about one quarter of capacity in the SIP call region
More than half of the capacity emits more than 0 4 Ibs of NOx/mmBtu The table also shows that a
significant majonty of combined cyvcle. combustion turbine. and o1l/gas steam units, in both number and
capacity, fall in the lower ranges of NOx emission rates
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Table 3-3
Distribution of Capacities of Affected
Electricity Generating Utility Units (>25 MW) by State

in the Year 2000
CoalGas | Combined Cycle |  COMPUSTON T 0 o< Steam Total
Turbine

Capacity Capacity Capacity Capacity Capacity

State # of Umits] (MW) [# of Umits| (MW) _[# of Umits| (MW)_[# of Units| (MW) 1# of Umitg (MW)
labama 39 11.515 2 257 17 1,088 0 0 58 12.860

onnecticut 2 565 1 50 i1 304 14 2.552 28 3471
[Delaware 7 | es | 2 | 287 g | 31 4 | 511 | 2 |23

pc 0 0 0 0 0 0 2 550 2 | ssu
F}eorgla 34 13,141 0 0 35 2105 5 301 74 15.547
"Illmoxs 39 15.798 0 0 47 435 16 3,284 122 19517

lIndiana 68 |18899| 0 0 27 | 927 2 12 97 | 19.83
Emuc}q 33 13,944 0 0 15 1.391 1 115 71 15.450
Man land 14 4,609 3 421 31 1.275 8 2.274 56 8.579
[\Aassachuseus 10 1.748 13 1,125 38 757 12 3,866 73 7.496
"\flmhlgan 68 11,575 2 1.078 75 586 12 2.638 137 15877
“\/hssoun 43 10.899 1 98 137 2371 2 60 183 13,428
b\'e\\ Jerser 9 2.055 23 2,741 43 3.339 17 2,292 92 10.426
INew York 27 3.730 30 3.253 98 2.719 43 13,032 198 | 22.734
fNorth Carolina 49 12.699 14 487 31 1.501 1 42 93 14 72X
Uhio 90 22.201 3 196 47 1.287 8 207 148 | 238351
Pennsilvania 74 18.380 7 437 39 1.200 15 3.393 135 23411

ode Island 0 0 0 0 7 506 0 0 7 306

South Carolina 32 5.909 0 0 43 1.371 0 0 75 7.281
Tennessee 37 8.615 0 0 40 1.568 0 0 77 10.1K3
Virgima 32 5,762 8 1,907 51 1,300 6 1,834 97 10,803
West Virginia 36 14,485 0 0 0 0 0 0 36 14.485
[Wisconsin 39 7,110 0 0 72 2,253 0 0 111 9,363
Total 824 204,635} 109 12,337 912 28,594 168 37,023 | 2.013 |282.589

Source IPM data. ICF Resources
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Table 3-4
Distribution of Capacities of Affected Electricity Generating Utility Units by State by Percentage
in the Year 2000

Coal/Steam | Combined Cycle C"T“l’ltr’l‘)‘is:e"“ Oil/Gas Steam Total
% % % %
% of all jCapacitv| % of all [Capacity| % of all {Capacity| % of all |Capacity
Units1n | meach | Unutsin | m each | Unitsin | meach | Units in | 1n each
each State each State each State each State | %ofall] % of
State State | (MW) | State | (MW) | State | MW) | State | (MW) | Units |Capacity

Alabama 672 893 34 20 293 85 00 00 100 | 100
Connecticut 71 16 3 36 14 393 87 500 735 100 100
Delaware 333 460 95 133 381 14 4 191 264 100 100
Dist of Columbia | 00 00 00 00 00 00 1000 1000 100 100
Georgia 460 845 00 00 473 135 68 19 100 100
Ihnors 18 4 809 00 00 3853 22 131 16 8 100 100
Indiana 701 953 00 00 278 46 20 01 100 100
Kentucky 775 90 3 00 00 211 90 14 07 100 100
Man land 250 537 54 49 554 149 143 265 100 100
Massachuselts 137 233 178 150 521 101 16 4 516 100 100
Michigan 433 729 13 68 47 8 37 77 16 6 100 100
Missoun 2353 812 06 07 749 177 11 03 100 100
New Jersey 98 197 230 263 467 320 185 220 100 100
New York 136 16 4 152 143 493 120 217 373 100 100
North Carolima 516 86 2 147 33 326 102 11 03 100 100
Ohwo 60 ¥ 929 20 08 318 54 54 09 100 100
Pennsvihvania 54 % 785 52 19 289 51 111 145 100 100
Rhode Island 00 00 00 00 100 0 100 0 00 00 100 100
South Carolina 127 812 00 00 573 18 8 00 00 100 100
Tennessee 481 846 00 00 519 154 00 00 100 100
Virgmia 330 333 82 177 526 120 62 170 100 100
West Virgima 1000 1000 00 00 00 00 00 00 100 100
Wisconsin 351 759 00 00 649 241 00 00 100 100

Source IPM data. ICF Resources
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Table 3-5
Distribution of Fossil-Fueled Units Analyzed for Rulemaking
by Initial Base Case NOx Emission Rate
in the Year 2000

Initi];lnfii:;:(emCase Coal/Steam Combined Cycle C;,'::)l:;t:on 0il/Gas Steam Total
#of |Capacin| #of |[Capacty| #of [Capacih| #of |Capacity] #of [Capacty
(Ibs NOx/mmBtu)] Umts [ MW) | Umts [ (MW) [ Umts | (MW) | Unmts | (MW) | Unmits | (MW)
0 000-0 100 4 353 16 2,040 118 5472 12 1,810 150 9,675
0101-0 200 56 4.797 90 10,162 | 783 22.736 85 25,522 1 1,014 }63.217
0201-0 300 21 5.503 0 0 3 136 59 9.302 83 14,941
0 301-0 400 184 | 44.203 0 0 2 75 8 350 194 | 44,628
0401-0 300 374 102,190 3 135 3 90 0 0 380 102415
0 501-0 600 16 999 0 0 1 2 4 39 21 1.040
0 601-0 700 40 22.488 0 0 ] 62 0 0 4] 22.550
0 701-0 800 21 2.907 0 0 0 0 0 0 21 2,907
0 801-0 900 &2 19.598 0 0 0 0 0 0 82 19,598
0 901-1 000 13 887 0 0 0 0 0 0 13 887
>1 000 13 779 0 0 1 21 0 0 14 800
Total 824 1204635] 109 12.337 912 | 28594 168 137023} 2013 282589

Source IPM data. ICF Resources

3.2

Industrial Boilers and Gas Turbines

This section provides information on industrial boilers and combustion turbines. including the tvpes
of fuels thev usc and their emissions, as well as a description of the industries that own them  Sources are
classified by unit design capacity  Onlyv large sources (as defined in Chapter 2) are assumed to be potentialiy
affected by controls that may be implemented by a State to meet 1its NOx budget level

The following tyvpes of sources are described m this section

. Industrial, Commercial, and Institutional Boilers - Industrnial/commercial/ institutional (1CI)
boilers include stecam and hot water generators with heat input capacities from 0 4 to 1.500
mmBtwhr These boilers are used 1n a range of applications, from commercial space heating to
process stecam generation. in all major industrial sectors Although coal, oil, and natural gas are the
primary fuels. many ICI boilers also burn a variety of industrial, municipal, and agricultural waste

fuels

. Stationary Combustion Turbines - Turbines are used in electric power generators, in gas pipeline
pump and compressor drives, and 1n various process industries This section includes turbines other
than those used for electricity generation The primary fuels used are natural gas and distillate ol
although residual fuel o1l 1s used n a few applications
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Industrial boilers are owned and operated by a wide vanety of industries. from traditional
manufacturing to senvice industries hke medical care and education Thirty of the two-digit "major groups™
in the Standard Industrial Classification (SIC) svstem include establishments with industrial boilers The
industries with the most industrial boilers are: chemicals, paper, petroleum, and primary metals Table 3-6
shows the industry distribution of large industrial boilers and turbines in the 22 States plus D.C

Table 3-7 presents a breakdown of industrial, commercial. and institutional boilers by primary fuel
tvpe (ANl ICI boilers are referred to as industrial boilers in this RIA) Natural gas fired boilers account for
the largest percentage of industrial boilers. with 36 percent of all boilers Coal and o1l industnal boilers make
up the rest of the industnal boilers, with 30 percent and 12 percent of total boilers respectivels
Approximately 22 percent of the industrial botlers are listed as “other ~ Other industnal boilers include wood
and wood wastes. pulping hquor. and waste gases During the mid 1980s there was a trend towards use of
dual-fuel botlers. where the preferred configuration was a natural gas svstem with a fuel o1l back up

Finally. Table 3-8 shows the distribution of large fossil-fuel fired industrial boilers and combustion
turbines by state  For two industrial boilers. the data was not ay ailable to match a state with the source
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Table 3-6

Number of Fossil-Fuel Fired Industrial Boilers and Combustion Turbines by Industry*

1995 Data
sic Industry " Boilers. Turbines.
10 |Metal mining ] 0
20 {Food and kindred products mfgr 50 0
21 {Tobacco products migr 8 0
22 | Textile mill products 11 0
24 jLumber & wood products. exc furniture 1 0
25 {Fumiture & fixtures 5 0
26 |Paper and allied products 153 4
27 |Prinung & publishing 3 0
28 [Chemicals & allied products 187 2
29 |Petroleum refimng and related industnes 45 2
30 |Rubber & plastics products 10 0
32 [Stone. clav. glass & concrete products 5 0
33 |Priman metal industries 138
34 tlabnicated metal products. exc machinen & trans equip 3
35 |Industnal & commercial machinenn & computer equip 11
36 |Electronic & other elec equip . exe computer equip 3 0
37 | Transportation equpment 2] 1
38  |Measuring inst . photo. med & opt goods. clocks 4 0
39 [Miscellaneous manufacturing industries 7 0
49 |Electnc. gas. and sanitan senvices 34 43
51 |Wholesale Trade - nondurable goods 1 0
72 |Personal services 1 0
79 JAmusement and recreation services 3 0
80 {Health senices 6 0
89 |Miscellaneous services 1 0
-ederal Government 18 0
|@Qer Government 7 0
"C_cﬂleges/Um\'ersmes 14 0
{Zotal 755 52

Source Pechan-Avanti Group
a Excludes 90 large non-fossil fuel fired boilers and turbines
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Table 3-7
Number of Large Fossil-Fuel Fired Boilers and Combustion Turbines by Fuel*

1995 Data
Source Type - Fuel Type Number of Sources

ICI Boilers - Coal/Wail 166
1C1 Bolers - Coal/FBC ‘ 6
ICI Bailers - Coal/Stoker 69
ICI Boilers - Coal/Cyclone 8
1CI Boilers - Residual O1l 75
ICI Boilers - Distillate O1l 26
ICI Boilers - Natral Gas 307
IC1 Boilers - Process Gas 86
ICI Boilers - Coke 10
IC1 Boilers - LPG 2

Total ICI Boilers 755
Combustion Turbines - O1l 22
Combustion Turbines - Natural Gas 28
Combustion Turbines - Jet Fuel 2

Total Combustion Turbines 52
Total 1CI Boilers and
Combustion Turbines 807

Source Pechan-Avant Group
* Excludes 90 Jarge non-fossil fuel fired boilers and turbines
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Table 3-8

Number of Large Fossil-Fuel Fired Industrial Boilers and Combustion Turbines by State*

1995 Data
State Number of Number of
Industrial Boilers Combustion Turbines

Alabama 51 1

Connecticut 12 2
Delaware 6 0
Dastrict of Columbia 5 0
Georgia 15 0
[Thnois 64 7
Indiana 60 2
Kentucky 22 1

Marvland 7 0
Massachusetts 11 0
Michigan 38 3
Missourt 11 0
New Jersey 64 3
New York 48 23
North Carolina 23 O
Ohio 88 0
Pennsvlvania 39 4
Rhode Island 0 0
South Carolina 36 1

Tennessee 49 2
Virginia 37 0
West Virginia 30 0
Wisconsin 36 1

Unknown 2 0
Total 7588 52

Source Pechan-Avanti Group
* Excludes 90 large non-fossil fuel fired boilers and turbines
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3.3

Other Stationary Sources

Other major stationan sources of NOx emissions nclude the following

Stationary Internal Combustion Engines - These units generate electric power, pump gas or other
fluids. or compress arr for pncumatic machinery: The primary nonutility application of internal
combustion (IC) engines 1s 1n the natural gas industry to power compressors used for pipeline
transportation. field gathering (collecting gas from wells). underground storage. and in gas
processing plants Reciprocating engines are separated into three design classes 2-cycle (stroke)
lean burn. 4-stroke lean burn, and 4-stroke rich burn  Each of these have design differences that
affect both baseline emissions as well as the potential for emissions control

Cement Manufacturing Operations - There are four types of kilns that produce cement. long wet.
long dn . kilns with a preheater, and kilns with a precalciner  Long wet kilns use a production
process where the raw materials are suspended i water to form a slurry Long dny kilns and kilns
with a preheater or a precalciner use a drv production process. wherein raw cement materials are
dried to a powder Each of these types of kilns have design differences that affect both baseline
emissions as well as the potential for emissions control

Other Industrial Processes - Some industrial processes emit NOx  Examples include furnaces at
iron and steel mills. glass furnaces. process heaters at chemical plants and petroleum refinenes.
nitric acid plants. and adipic acid plants

Tables 3-9 and 3-10 show the industny and state distribution. respectively. of the various types of large
stationan sources. other than electricity generating umits and industnial boilers and combustion turbines
Note these figures do not include non-EGU sources for which EPA was unable to 1dentify applicable control
technologies (see section 3 4)
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Table 3-9

Number of Large Other Stationary Sources by Industry

Source Pechan-Avant: Group
* Non-EGU's classified within SIC 4911 are included in this estimate  These are co-generation units that supply less than 50% of their generated
power to the electric power grid

® Includes 90- large non-fossil fuel fired industrial boilers and combustion turbines
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1995 Data
IC Cement 1?1 :ihuesr_
SIC Industry Engines fManfx- trial Total
acturing Sources®
14 Non-metal. non-fuel mining/quarryving 7 0 1 8
20 Food and kindred products mfgr 0 3
22 Texule mull products 0 6 6
24 Lumber & wood products. exc furmture 0 0 12 12
25 Furniture & fintures 1 0 0 1
26 Paper and allied products 0 0 202 202
28 Chemicals & allied products 0 0 39 39
29 Petroleum refiming and related industries ] 0 21 22
30 Rubber & plastics products 1 0 2 3
32 Stone. clav. glass & concrete products 0 58 45 103
33 Primary metal industries 0 0 72 72
35 Industnal & commercial machinen & computer equip 0 0 1 1
37 Transportation equipment 0 0 7 7
45 Transportation by air 0 0 1 ]
49 Electric. gas. and samitary services ® 286 0 83 369
51 Wholesale Trade - nondurable goods 1 0 1 2
80 Health services 1 0 5 6
87 Engineering. accounting. research. mgmt. & related 0 o 3 A
smes
&9 Miscellancous services 0 0 1 1
Federal Government 5 4 9
Other Government 2 0 17 1v
Colleges/Unersities 0 0 0 0
Total 308 58 526 889




Table 3-10

Number of Large Other Stationary Sources by State

1995 Data
State IC Cement . Other Industrial Total
Engines Manufacturing Sources®

Alabama 36 5 88 129
Connecticut 0 0 7 7
Delaware 0 0 6 6
District of Columbia 0 0 0 0
Georgia 2 3 60 65
Ilhnoss 30 2 31 63
Indiana 42 8 41 91
Kentucky 2 1 14 17
Marvland 3 S 16 28
Massachusetts 0 0 15 15
Michigan 47 5 48 100
Missour! 6 7 16 29
New Jersey 0 0 4 4
New York 0 3 22 25
North Carolina 6 0 28 34
Ohio 12 5 19 36
Pennsy v ama 9 2 13 24
Rhode Island O 0 0 0
South Carohina 11 0 48 59
Tennessee 438 3 34 85
Virgima 9 2 31 42
West Virginia 35 3 21 59
Wisconsin 7 0 23 30
Total 305 58 526 889

Source Pechan-Avant: Group

*Includes 90 large non-fossi! fueled fired industnial boilers and combustion turbines
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34 Other NOx Sources

A variety of sources of NOx emussions are not addressed 1n this RIA because 1t 1s assumed that they
will not be subject to new controls in the States™ revised SIPs  Among the other stationary sources not
addressed 1n this RIA are all small stationary sources (e g small industnal boilers). sources for which control
information could not be 1dentified, and sources already receiving highly cost-effective NOx controls under
other rulemakings (e g . municipal waste combustors affected by the 1994 MACT standard) Other sources
of NOx emussions which are assumed not to be subject to new controls include

. Area Sources - Area sources are small point sources that include open burning and small
commercial. industrial and residential fuel combustion sources

. Mobile Sources - This category 1s divided into highway vehicles and nonroad sources Highway
vehicle sources include cars, trucks, buses. and motorcvcles with gas and diesel highway engines
Nonroad sources include commercial marine engines. small engines such as lawn and garden
equipment. and larger engines such as those used in construction equipment and locomotives

EPA did not 1dentifv additional controls bevond those in the 2007 baseline case for the area, mobilc
and nonroad source categories at less than $2.000 per ton. nor did EPA receive comments during the public
comment period suggesting that such feasible. cost-effective controls should be implemented Therefore.
EPA did not calculate additional emissions budget decreases nor propose rules for these source categories

There 1s a large. diverse set of non-EGU sources that meet the large source size definition for which
EPA was not able to identifs applicable control technologies Table 3-11 indicates the industries in which
these sources operate. as well as the total number of non-EGU sources (1 ¢ . both those sources for which
control technology 1s known and not known) in each industry
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Table 3-11

Number of Total and “No Control” Non-EGU Sources by Industry

1995 Data
SIC Industry No Control Total Sources
. Sources
10 Metal mining 4 4
13 O1l and gas extraction 1 1
14 Non-metal, non-fuel mining/quarrving 1 9
20 Food and kindred products migr 4 7
22 Textile Mill Products 0 6
24 Lumber & wood products. exc furniture 2 14
25 Furniture & fixtures 0 1
26 Paper and allied products 65 267
28 Chemicals & allied products 34 73
29 Petroleum refining and related industries 28
30 Rubber & plastics products 3
32 Stone. clav. glass & concrete products 110
33 Priman metal industnes 49 111
34 Fabnicated metal products, exc machinery & trans equip 2 2
33 Industrial & commercial machmery & computer equip 1 2
37 Transportation equipment 65 72
3% Measuring nst . photo. med & opt goods. clocks 1 1
45 Transportation by air 1 2
49 Electric. gas. and samtany services 7 376
51 Wholesale Trade - nondurable goods 2 3
80 Health services 1 7
8" Engineering. accounting. research. mgmt. & related smes 1 4
89 Miscellaneous services 1 2
Federal Government 2 11
Other Government 0 21
Colleges/Universities 1 1
Total 258 1,138

Source Pechan-Avanti Group
*Non-EGU's classified within SIC 4911 are included in this esimate  These are co-generation units that supply less than 50% of their generated
power 1o the electric power gnd
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35 Overview of Baseline Emissions

Table 3-12 provides an overview of the contribution of various NOx sources to total baseline NOx
emisstons in the 22 States and D C. Thus table shows that large sources that are potentially subject to new
requirements under the SIP call (including electricity generating units, industrial boilers, combustion turbines,
internal combustion engines, and cement manufacturing operations) account for approximately 43 percent of
the total projected baseline emissions n these States

Table 3-12
Overview of 2007 Baseline Ozone Season NOx Emissions in the SIP Call Region
Baseline Ozone Season NOx Emissions T(::;::::e(;ifne
Source Category Ozone Season

Iﬁ:ﬁi SUn::tlsl Total EmI:Is(s)i;\;ns’
Electricitv Generating Units 1.497.061 4714 1.501,775 35%
Industrial Boilers® 203.883 139.569 343,452 8%
Combustion Turbines 5.809 4.926 10.735 03%
Internal Combustion Engines 92.424 54.885 147.309 3%
Cement Manufacturing 42.701 13.868 56.569 1%
Other non-EGU Source Categories 101.904 41.268 143.232 3%
“No Control” Sources® 34832 32.845 67,677 2%
Area/Mobile/Nonroad Sources na 1,981.845 1.981,845 47%,
Total na na 4,252,594 100.0%

Source ICY. Pechan-Avanti Group and SNPR

na = not estimated or not applicable

* Due to rounding percentages do not add to exactly 100°

® Includes baseline emisstons for the 90 large non-fossil fuel fired industrial boilers that are not aftected in this rule
“Non-EGU units for which EPA was not able to 1dentifs control measures

3.6 References

Abt Associates. Inc., 1998 Non-Electricity Generating Umt Economic Impact Analysis for the NOx SIP
Call Prepared for the U S Environmental Protection Agency, Office of Air Quality Planning and Standards.
September 1998

U.S. Environmental Protection Agency, 1998 Development of Modeling Inventory and Budgets for

Regional NOx SIP Call. Office of Air Quality Planming and Standards. Rescarch Triangle Park, NC,
September 1998
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Chapter 4. METHODOLOGY FOR ESTIMATING EMISSIONS, COSTS,
AND ECONOMIC IMPACTS FOR THE ELECTRIC POWER INDUSTRY

This chapter presents the methodology for estimating the costs, emission reductions, and impacts of
the NOx SIP call for the electric power industry The chapter is divided into eight sections. beginning with an
analytical overview in Section 4 1 Section 4 2 discusses the use of the Integrated Planning Model (IPM) for
the analysis. including assumptions about the baseline and about technologies for power generation and
emussion control  Allowance allocation and trading 1ssues are presented in Section 4 3. and the estimation of
administrative costs 1s discussed in Section 4 4 These discussions are followed by Sections 4.5 and 4 6.
which outline the analyvsis of potential direct and indirect economic impacts  Limitations of the analvsis are
presented 1n Section 4.7. and references are presented in Section 4 8 of the chapter.

4.1 Analytical Overview

The basic approach to estimating the potential effects of the NOx SIP call on electnicity producers is
to project their actions 1n the absence of the rule. project their actions 1f theyv were subject to the rule, and then
comparc the two sets of actions  Subtracting the total costs of generating electricity 1n the absence of the rule
from the total costs under the rule. for example. vields the total costs of the rule 1tself if States and sources
follow the implementation approach modeled in this report - Simularly. subtracting estimated emissions.
generation. and capacity vield the effects of the rule in these three arcas

The scope of these analyses 1s wide both geographically and in terms of time  Whle the focus of the
rulc 1s on the 23 junisdictions affected by the NOx SIP call. the analysis projects the actions of utilities (and
non-utility generators) 1n all 48 contiguous States 1n order to capture effects that can spill out of one region
nto neighboring areas  Rather than examining onhy a snapshot in ime. the analysis covers a period starting
n 2001 and runming out to 2025  Examining the mdustry over many vears makes it possible to take many
important dynamic effects into account  For example. the effects of efficiency gains over ime and the choice
between caprtal-intensive control measures and measures that increase operating costs can be investigated by
projecting utthty response over a long analytical period  In addition. the effects of allowing the banking of
emussion reductions can be analvzed only 1n a dynamic framework

The actions of electricity generators over time are projected using the IPM. which 1s a detailed
computer model of the electric power mdustry' IPM 1s designed to find the most efficient (that 1s. the least-
cost) wav to satisfy the demand for electricity under a series of imutations or constraints The constraints
under which IPM “produces” electricity can include a it on tons of NOx emussions during the summer. and
1t1s by setting this constraint that the effects of the NOx SIP call can be modeled Running IPM without a
limit on tons of NOx emussions produces a picture of the baseline situation 1n which the NOx SIP call 1s not
m effect Rerunning IPM after adding a constraint that himits emissions in the SIP call region to a specified
number of summer tons (e.g , 564,000, under the 0 15 option) shows what the industry would do to comply
with the NOx SIP call while keeping its costs as low as possible  Additional runs with different sets of
constraints are conducted to assess other options. while additional runs with different assumptions make 1t
possible to test the sensitivity of the results  More detail on how IPM operates 1s provided m Section 4 2
below and 1n Analyzing Electric Power Generation Under the CAAA, Office of Air and Radiation, U S
Environmental Protection Agency. March 1998 This information and the model runs conducted for the
analy sis can also be found at an EPA website with the address: http //Avww epa gov/cap:
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The IPM runs for the baseline and the various options constitute the heart of the analvsis Before the
results can be presented. however. additional analyses must be conducted to interpret these runs  For
example. 1in some cases 1t 1s necessary to aggregate the detailed results into totals by State and region. or to
divide the cost changes by emission changes to estimate cost effectiveness In addition. tracing the potential
economic 1mpacts of changes 1n costs and electricity prices beyond the electricity generating industry 1s
outside of the scope of IPM, and must be done using standard techniques of economic impact assessment
(discussed 1n Sections 4 5 and 4 6)

4.2 IPM Assumptions and Use

EPA uses IPM to evaluate the emissions and potential cost impacts expected to result from the
requirements of the NOx SIP call on the electric power industry. based on EPA’s 1llustrative implementation
scenario JPM has been used for over ten vears by electric utilities. trade associations. and government
agencies both in the U S and abroad to address a wide range of electric power market 1ssues The
applications hav e included capacity planning. environmental policy and compliance planning. wholesale price
forecasting. and assct valuation EPA has used IPM extensively for environmental pohicy and regulatory
analysis In particular. EPA has used IPM to analvze NOx emission policy and regulations as part of the
Clean Air Power Inmtiative (CAPI) 1in 1996. as an analy sis tool for the Regulatory Impact Analysis of the
National Ambient Air Quality Standards (NAAQS) for ozone and particulates 1n 1997. and as a tool to
analvze alternative trading and banking programs during the OTAG process in 1996 and 1997 IPM was
also used for the regulatony analyvsis of the NPR

IPM has undergone extensive review and validation over this ten-vear period In Apnl 1996, EPA
requested participants in the CAPI process to comment on the Agency 's new approach to forecasting electric
power generation and selected air emussions EPA recerved many helpful comments and made a series of
changes 1n 1its methodology and assumptions based on commenters” recommendations Most recently. IPM
and EPA’s modeling assumptions were reviewed as part of the OTAG process Again, changes were made to
the methodology and assumptions based on commenters” recommendations

The version of IPM used by EPA (IPM98) represents the U S electric power market in 21 regions. as
depicted in Figure 4-1 These regions correspond in most cases to the regions and sub-regions used by the
North Amernican Electric Rehability Council (NERC)  IPM models the electricity demand. generation.
transmussion. and distribution within each region as well as the transmission grid that connects the regions

The model includes existing utility power plants as well as independent power producers and
cogeneration facilities that sell firm capacity into the wholesale market Data on the existing boiler and
generator population. which consists of close to 8,000 records, are maintained in EPA’s National Electric
Energy Data Svstem (NEEDS). In order to make the modeling more time and cost efficient, the individual
boiler and generator data are aggregated into “model” plants EPA’s application of the model has focused
heavily on understanding the future operations of coal-fired umits, which will have the greatest air emissions
among the fossil-fired umits The operation of other types of non-fossil fuel-fired generation capacity,
including nuclear and renewables, are also simulated but at a higher degree of aggregation
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Figure 4-1
Integrated Planning Model Regions in the Configuration Used by EPA

FRCC

Working with these existing model plants and representations of alternative new power plant options.
IPM determines the least-cost means for suppls ing electricity demand while limiting air emissions to remain
below specified policy limits Muluple air emissions policies can be modeled simultaneously  For example.
IPM 1s used in this studv to simulate compliance with existing CAAA Title IV SO, emussion requirements as
well as actions that EPA has considered for controlling the ozone season NOx emussions 1n the States covered
by the NOx SIP call While determining the least-cost solution. IPM also determines the optimal compliance
strategy for each model plant A wide range of compliance options are evaluated. including the following

. Fuel Switching - For example, switching from high sulfur coal to low sulfur coal.
. Repowering - For example, repowering an existing coal plant to a gas combined-cycle plant
. Pollution Control Retrofit - For example, installing selective catalytic reduction (SCR). selective

non-catalytic reduction (SNCR). or gas reburn (to reduce NOx emuissions), or flue gas
desulfurization (to control SO, emissions).

. Economic Retirement - For example, retiring an o1l or gas steam plant

Page 4-3



. Dispatch Adjustments - For example. runming high-NOx cvclone units less often. and low NOx
combined-cy cle plants more often

IPM provides estimates of air emission changes. incremental electric power generation costs, changes
in fuel use. and other potential impacts for each air pollution policy analyvzed

The model 1s not limited 1n scope to facilities owned by electric utilities. but also includes
independent power producers (IPP) that provide electricity to the power grid on a firm-contract basis, as well
as IPP facilities larger than 25 megawatts that provide power on a non-firm basis

IPM simultaneously models over an extended time period. and reports results for selected vears In
addition to reporting for 2003, which 1s the vear that the regulatory approach would begin, these analvses also
provide results for 2001. 2005. 2007, and 2010

In using IPM to analvze NOx emission policy over the past two vears. EPA has developed a set of
data and assumptions that reflect the best available information on the electricits market and operating
factors These data and assumptions can be grouped into the following four categories

. Macro Energy and Economic Assumptions - These assumptions are related primarily to
electricity demand projections. fuel prices, power plant availability. heat rates. hifetimes. and capacity
factors Also included 1n this category are discount rate and vear dollar assumptions

. Electric Technology Cost and Performance - These assumptions are related to electric technology
cost and performance for existing and new plants. as well as for existing plant refurbishment and
repowerimg

. Pollution Control Performance and Costs - These assumptions primarily cover the performance

and unit costs of pollution control technologies for NOx and SO,

. Air Emissions Rates under the Base Case - These assumptions cover current EPA and State
requirements that will affect emission levels from vanous facilities  The focus has been on SO, and
NOx controls

Each of these sets of data and assumptions are briefly discussed below More detail can be found 1n EPA’s
March 1998 report entitled Analyzing Electric Power Generation under the CAAA

4.2.1 Macro Energy and Economic Assumptions

In developing the analvsis for the NOx SIP call, EPA makes assumptions about major macro energy
and economic factors, as shown in Table 4-1 See Appendix No. 2 of EPA’s March 1998 report Analyzing
FElectric Power Generation under the CAAA for details on most of the macro energy and economic factors

In this study, IPM’s cost outputs are converted from real 1997 dollars to real 1990 dollars to be
consistent with the cost analvses prepared for the proposed NOx SIP call and the Agency’s recently published
Regulatory Impact Analvsis of the National Ambient Air Quality Standards for ozone and particulates The
factor used for this purpose 1s 0 83. which corresponds to the gross domestic product implicit price deflator
index published by the Bureau of Economic Analysis
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Table 4-1
Key Baseline Assumptions for Electricity Generation

Factor Assumption
Discount Rate (percent per vear) 6
Comversion Factor from 1997 to 1990 Dollars 083
1997-2000=16
Electneitn Demand Growth Rate (percent per year)” 2001-2010=18
> 2010 =13
2001 =100
2003 = 164
Reductions due to Chmate Change Action Plan 2005 =22%&
(Buillion hwh) for sensiuvity analvsis in section 6 3 4 2007 =293
2010 =389
>2019 = 608

Fossil Steam = 65yearsif > 50 MW

Power Plant Lifetimes = 45vearsif <30 MW

Nuclear = 40 vear license length
Turbines = 30nyears
2001 =93
2003 =90
B
U'S Nuclear Capacity (grgaw atts) 5883 _ 26
2010 =81
2020 =50
2001 = &0
2003 =80
) S = R0
Nuclear Capacinn Factors (percent) ‘2'883 _ ;2
2010 =81
2020 =83




Table 4 -1 (continued)

Key Baseline Assumptions for Electricity Generation

Factor Assumption
2001 =1920
2003 =1990
; 2005 =20 50
World O1l Prices (19978 per BBL) 2007 = 20 80
2010=2120
2020=2240

2001 =190

2003=195

Wellhead Natural Gas Price (1997$ per mmBuu)® 2005 =200
2007=200

2010=200

1995 =82
Coal Steam Power Plant Availability (percent) 2000=835

2005/10/20 = 85

Exisung Power Plant Heat Rates

No change over ume

Coal Miming Productinity Increases
(percent change per vear)

1995-1999=31
2000-2004 =28
2005-2009 =24
2010-2014=21
2015-2025=21

Average Delnered Coal Prices®
(percent change per vear 20011-2010)

220

Does not include anmy adjustment for potential improvements related to the Chmate Change Action Plan

b

4.2.2 Electric Energy Cost and Performance Assumptions

In order to simulate the electric power market under baseline conditions and for each of the
regulatory options. assumptions are made on the cost and performance of new power plants as well as for
repowering existing power plants These characterizations of new power plant cost and performance are used
in IPM to determine the least cost means for meeting projected future electricity requirements subject to the

Based on recent ICF analy ses using updated coal miming productivity and supply for coal. and technology and supply assumptions for gas Note
that the natural gas prices are not an assumption in the model. but are a forecast of the model

baseline emission restrictions and the NOx emission limits specified for each regulatory option

Power plant cost and performance assumptions are developed for the following new conventional and

unconventional power plant types
. New Conventional Power Plants

- Conventional Pulverized Coal.

- Advanced Coal (Integrated Gasification Combined Cycle - IGCC).
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- Combined Cycle,
- Combustion Turbine. and
- Nuclear

. New Renew able/Nontraditional Options

- Biomass IGCC.

- Solar Photovoltaics.
- Solar Thermal.

- Geothermal: and

- Wind

Cost and performance projections are developed for 2001. 2003, 2005. 2007. and 2010 n order to
capture changes in technology over ime In general, the vear 2001 estimates reflect generation technology
that 1s close to or identical to existing technology. and the later vear estimates reflect advancements n costs
and performance The Agency relies heavily on work that the Energy Information Administration did 1n
support of the most recent Annual Energy Outlooks (AEQ97 and AEO98) EIA had its approach
peer-reviewed during its development

In addition to the AEO. key data sources used to develop these assumptions are as follows

EPRI. 74G Technical Assessment Guide. Electriciry Supply - 1993. EPRI
TR-102276-V1IR7. June 1993.

SERI. The Potential of Renewable Energy An Interlaboratory White Paper.
SERI/TP-260-3674. March 1990. and

TVA. Integrated Resource Plan Environmental Impact Statement. Volume Two.
Technical Documents, July 1993

In addition to these assumptions on new power plants. EPA also develops assumptions on the cost and
performance of repowering existing power plants  The following three types of repowering options are
considerced

. Repowering Coal Steam to Integrated Gasification Combined-Cycle,
. Repowering Coal Steam to Gas Combined-Cycle. and
. Repowering O1l/Gas Steam to Gas Combined-cycle

The kev sources of data for this section are the repowering studies conducted by Bechtel Corporation, the
TVA Integrated Resource Plan EIS, and the EIA hife extension report

For more details on the assumptions made about the cost and performance of new power plants and

repowering of existing power plants. see Appendix No. 3 of EPA’s March 1998 report Analyzing Eleciric
Power Generation under the CAAA
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4.2.3 Pollution Control Performance and Cost Assumptions
EPA develops pollution control cost and performance estimates for the following options
. Coal-Fired Steam Electric Generating Units

- Combustion Controls,

- Selective Catalvtic Reduction,

- Selecuive Non-Catalvtic Reduction, and
- Natural Gas Reburn

. O1l and Gas-Fired Steam Generating Units

- Selective Catalvtic Reduction; and
- Selectinve Non-Catalvtic Reduction

EPA also develops cost and performance estimates for combining SCR or SNCR with coal plant
scrubbers  Wath these options. the IPM can determine if in some instances. it 1s optimal to place a scrubber
and SCR or SNCR to reduce SO. emissions and NOx emissions from a given plant simultaneously In
determining the least cost means for comply ing with a NOx regulatony policy. the model can choose from
among these pollution control options and change the dispatch of model plants For example. the model in
some cases can reduce the utilization of high NOx emutting units and increase the utilization of low NOx
cmitting units

In addition to including the pollution control cost and performance estimates described above, IPM
also takes nto account the cost and performance of combustion controls nstalled bevond those resulting from
implementation of Title IV and Title | (Reasonable Ay ailable Control Technologies - RACT) requirements
Note that the Title IV NOx program permits an owner/operator to comphy with the requirements by averaging
the NOx emussions from some units within the owner/operator svstem with emissions from other units also
within the same syvstem  This emissions averaging permits an owner/operator to install controls on units that
are cost-effectin e to control and average emissions from these units with emissions from units that are less
cost-effective to control  EPA accounts for the cost of combustion controls bevond those needed for Title IV
comphance i the following manner: (1) EPA 1dentifies the units that either are (Phase I units) or are hikely to
(Phasc IT units) average their emissions with other controlled units. and (2) EPA reasons that these
uncontrolled umits. for the purposes of this proposed rulemaking, will nstall the least expensive controls. that
15, combustion controls. where requirements bevond Title IV are imposed on them These units can further
reduce their emissions by installing SCR. SNCR, or gas reburn, as described above Additionally. using
continuous emissions monitoring (CEM) data, EPA found that some sources with a common owner or
operator. that could average their emussions under Title IV, consistently emitted well below (20 percent or
more) their Title IV mandated levels For the purposes of analyses in this report, such sources are assumed to
emit at their actual CEM-measured levels, not their applicable Title IV Standard

These performance and pollution control cost assumptions for NOx are based on the following
sources:

US Environmental Protection Agency, Regulatory Impact Analysis of NOx Regulations,
October 1996
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Bechtel Power Corporation. Cost Estimates for NOx Control Technologies Final Reporit.
Februan 1996

Bechtel Power Corporation, Draft Technical Study on the Use of Gas Reburn to Control
NOx at Coal-fired Electric Generating Units, June 1996

Acurex Environmental Corporation, Phase II NOx Controls for NESCAUM and MARAMA
Region. 1995

For more details on the assumptions made about pollution control cost and performance see
Appendix No 5 of EPA’s March 1998 report. Analyzing Electric Power Generation under the CAAA.

4.2.4  Air Emissions Rates under the Base Case

Assumptions about the other environmental rules that will be 1n effect with or without the NOx SIP
call constitute a vital aspect of the baseline because even existing environmental nitiatives will lead to NOx
reductions in the future If the reductions that are projected to take place under these imtiatives are not
accounted for. the effects of the NOx SIP call in capping NOx emussions will be oy erestimated

Three sets of regulations affecting NOx emussions in the bascline are taken into account 1n this
analysis First. EPA factors in regulations under Tatle I of the Clean Air Act. including RACT requirements
for existing sources. EPA’s New Source Performance Standards, and controls based on Best Available
Control Technology (BACT) and Lowest Achievable Emissions Rates (LAER) that would be 1n effect for
new sources  The analysis also accounts for the NOx reductions from utility units under Phases I and 11 of
Title IV's Acid Rain Program. which set rate hmitations for most coal-fired generators greater than 25 MW
of capacity

Finally. the control program agreed upon by the Ozone Transport Commuission for the Ozone
Transport Region 1s assumed to go forward in the basehine  The OTC’s Memorandum of Understanding
emisions three progressively more stringent control requirements for sources m the OTR  Phasc I, Phase I1.
and Phase Il Though EPA anticipates that all three of these phases will eventually be implemented 1n the
bascline, cases including Phase I alone (1¢ . RACT controis 1n place in the OTR) are examined n some of the
baseline analvses  This baseline. which 1s referred to as the Jmmnal Base Case. 1s the primary basts for
comparison in this RIA  Comparisons of the options to a Final Base Case. which assumes that Phase 11 and
Phasc III of the OTC’s MOU will also go into effect. are also made 1n the RIA  Because Phases I and 111 are
estimated to cut NOx from electric gencrators, anv comparison of an option to the Initial Base Case will
appear to be more effective (and more costly) than a comparison of that option to the Final Base Case In
considening the effects of the OTC’s MOU, this analysis covers only the NOx controls in the SIP call region
In considering the effects of the OTC’s MOU, this analvsis covers onlv the NOx controls in the SIP call
region Thus NOx controls resulting from the OTC MOU in Maine. Vermont, and New Hampshire are not
included
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4.3 Allowance Allocations and Trading

For the purposcs of this analysis, the NOx SIP call 1s assumed to be implemented through an
emissions trading program The trading program works by allocating the limited rights to emit NOx n
limited quantities during the summer, and allowing sources to choose the extent to which they will reduce
emussions or purchase these hmited nights or “allowances ™ For many aspects of the analvsis, the imitial
distribution of the allowances 1s not important: the only relevant fact regarding the allowances is their total
volume (segmented bv region for the regional options). which determines the number of tons of NOx
reductions required The reasons for this separation of the allowance allocations from the rest of the anah sis.
and the circumstances under which the allocation does become 1mportant, are described 1n Section 4 3.1
Assumptions about the trading of allowances are presented in Section 4.3.2

4.3.1 Purpose of Allowances and Assumptions about Allocations

IPM works by finding the least-cost method for producing electric power for the industry as a whole.
assuming the entire industry in the area of the NOx SIP call is subject to an overall cap on ozone season NOx
emissions The model places pollution controls or makes dispatch changes to electricity generating units that
lead to the achievement of emission reductions at the lowest cost As a result. some firms™ power plants arc
projected to be tighthy controlled, at sigmficant cost. while other firms™ plants have no controls bevond those
assumed 1n the baseline

Realistically. this pattern would not be seen unless some syvstem existed to give incentives to the
firms with the most cost-effective control possibilities to bear the greatest part of the control burden  The
NOx SIP call envisions that these incentives will take the form of compensation for allowances. which must
be purchased by the firms that elect to under-control their plants” emissions  Firms are assumed to either buy
or sell allowances depending on their own costs of control 1n comparison to the market price of allowances
As the price reacts to changes m demands and supplies of allowances. the market will help ensure that the
costs of incremental reductions of NOx are the same for all participants

Projecting how the NOx emussions cap will be divided initiallhy among firms through awards of
allowances 1s not important for estimating the total costs of the NOx SIP call or the control methods that wili
be used if 1t can be assumed that the allowance market will be efficient  If the market 1s efficient. the only
effect of allocating more allowances to a given firm will be that a firm will be able to sell more allowances
after controlling emissions to an efficient degree. Expenence with the SO, allowance market under Title TV
demonstrated that these markets can function efficiently. with sigmificant trading volumes and mnimal
transaction costs (U S EPA. Forthcoming-Fall 1998)

The 1nitial distribution of the allowances is, however, very important in assessing potential impacts
and trading patterns If. for example, allowances are distributed in proportion to baseline NOx emissions.
owners of coal plants would be able to sell many more allowances than if allowances are distributed 1n
proportion to baseline generation

For this analyvsis. 1t is assumed that States will divide allowances only among affected sources, in
proportion to their 19935 or 1996 fuel input. allowing both for growth in capacity and growth in electnicity
output to 2007. These assumptions are somewhat simplified versions of the allowance distribution system
recommended by EPA for State consideration. which provides for shifts in allowance distributions over time
1n response to changing capacity use, umt closures. and new builds. These simplifications should have little
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effect on the analysis. which reflects the approach EPA recommends 1f a State allocates on the basis of input
However. if the State allocates on an output basis or differs a great deal on the input approach from EPA’s
recommendation. the outcome could be much different

4.3.2 Trading Assumptions

As noted above, IPM calculates costs and emissions reduction choices as though there are no
constraints on the transfer of allowances from source to source Implicitly, then, the analvsis assumes a
completelv efficient. frictionless market for allowances More realistically. there will be some transaction
costs incurred when allowances are transferred  Based on the expertence with the Title IV SO, allowance
trading program. the cost of allowance transactions has been assumed to be 1 5 percent of the value of the
transaction (U S EPA, Forthcoming-Fall 1998) The basis for this estimate 1s explained in Section 4 4 2
The effects of transaction costs of the magnitude estimated for the NOx SIP call on the total costs of the rule
and the distribution of control efforts is likely to be negligible because many transferred aliowances are
between units within company syvstems. not between power companies. and most allowances are not
transferred at all  Also, transaction costs are expected to be a very small percentage of the valuc of those
allowances that are transferred

4.4 Administrative Costs

Electric utilities. State and local air quality regulatory agencies. and EPA will incur admimistratine
costs 1n addition to the costs of complying with the NOx SIP call  The primany basis for determining the
amount of these admnistratinve costs 1s supporting data from EPA’s Information Collection Request (ICR)
(EPA.1998d) for the proposed Regional NOx Federal Implementation Plan (FIP) Even though this ICR 1s
conducted for the FIP. EPA assumes that the unit costs would be 1dentical for the NOx SIP call. though there
could be changes 1n who bears the costs  All of the adminustrative costs are annualized and presented in 1990
dollars for the vear 2007

4.4.1 Administrative Costs to Affected Electric Generating Units

The owners or operators of affected electricity generating unuts will incur administrative costs
associated with the following actiities

. Monitoring emissions.
. Certifving comphance.
. Modifving permuts. and
. Trading allowances.

Electnicity generating units will be required to have in place momtoring equipment to measure their
NOx emissions  This 15 already required under Title IV for units covered by the SO, allowance program In
addition. they will be required to submit a monitoring plan to the State or local agency for review and
approral  On a regular basis. they must also submit a report certifving compliance  The sources will also be
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required to obtain atr permits and. before beginning construction of the control technologics. the facilities
may need a construction permit  The operating permit will also need revision to incorporate the revised
emission limitations  These admimistrative costs are based on supporting data from EPA’s ICR
(EPA,1998d) In general, the administrative costs are equal to the unit costs multiplied by the number of
affected electricity generating units

Utilities will also incur transaction costs in trading allowances between companies. The
methodology for estimating transaction costs 1s discussed next

4.4.2 Transaction Costs of Trading Allowances

IPM calculates costs and emission reduction choices as though there are no constraints on the
transfer of allowances from source to source. Implicitly, then, the analvsis assumes a completely efficient.
fnctionless market for allowances More realistically. there will be some transaction costs incurred when
allowances are transferred The transaction costs include the costs to gather mmformation on the market.
search for allowances. make bids and offers, negotiate terms and conditions of allowance transfer agreements.
and ensure that the allowances transfer Many compames will hire an emissions trading broker to perform
these services. but the company will also incur other costs related to the decision-making process as well as
costs of legal counsel

For this analysis of the NOx market. EPA assumes that total transaction costs are approximately 1 3
percent of the value of the allowances traded In reality. the percentage may vary depending upon the
quantits of allowances traded. the familhianty of the traders with the market, and the overall maturity of the
market Whule total SO, transaction costs have declined over time. recent evidence suggests total SO,
transaction costs range from one to two percent (U S EPA. Forthcoming-Fall 1998) ' These total transaction
cost estimates are for both buyer and seller combined and include brokerage fees and mternal decision-
making costs The decline 1n total transaction costs 1s believed to be attributable to improy ed market
maturity and trading famihanty  This analvsis assumes an average total transaction cost of 1 5 percent for
the NO~x market. thus accounting for market variation over ime  Here we are only counting mter-utility
trading costs  There will also be intra-utility trading. but no costs are assigned to these trades

The total value of allowances traded between companies under each option 1s equal to the product of
the number of allowances and the price of an allowance estimated for each option  For this analysis. EPA
projects the yolume of allowances traded between units and between utilities and the value of each allowance
EPA estimates the total volume of allowance transactions for the 0.15 trading option by comparing IPM
projections for emissions for each unit to an estimate of the allowances that the unit would receive under the
NOx SIP call  Allowance allocations are assumed to be made based on the baseline fuel inputs of the units
The difference between each unit’s emissions and the allocated allowances is assumed to be equal to the
amount of each allowance transaction, either the quantity acquired or transferred to another. Then, the total
quantity 1s found by summing all allowances acquired across all units. To determine the number of
transactions occurring between companies, the emissions for each unit are summed on a utility-by-utility
basis and compared to the sum of the allowances allocated to each unit on utility-by-utility basis  The
difference of the two is equal to the total inter-utility transactions

' These numbers are based on prelimmary esumates and may change 1n the final report
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The number of transactions will be greater or fewer for each regulatory option based on the
differences between the marginal cost functions at the vanous control levels as well as the shapes of these
cost functions Transaction volumes are calculated for the 0.12, 0.15, and 0 20 trading options  The price of
allowances 15 assumed to be approximately equal to the marginal cost of NOx reductions. as estimated by
IPM

Transaction costs were derived based on trading between firms operating utilities only  Transaction
costs for firms operating non-EGU sources were not esumated  Since the transaction costs are only a very
small component of total annual compliance costs of the NOx SIP Call for affected utilities, and will likely be
a vens small component of total annual compliance costs for affected non-EGUsources. the inclusion of
non-EGU transaction costs should not sigmficantly change the compliance costs estimate of the SIP Call

4.4.3 Administrative Costs to States and Local Governments

The following admimistrative costs will be incurred by State and local air quality regulatory agencies

. Certifiing monitoring plans.
. Monttoring compliance by conducting audits. and
. Reviewing and approy ing permit modtification applications

State or local agencies will need to certifs monitoring plans prepared by affected sources States and
local agencies will also montor the comphiance of electric generating units by reviewing the emissions data
and conducting occasional audits It 1s assumed that States and local agencies will audit 10 percent of the
electricity gencrating units  These agencies will also be responsible for reviewing and approving permit
applications for both construction permuts (except in Prevention of Significant Deterioration (PSD) areas that
have not been delegated the authority to implement the program) and operating permits  For this analysis. the
administrative costs associated with permutting are allocated to only the States and local agencies. because the
costs associated with PSD permits reviewed and approved by the U S EPA are assumed to be mimimal. The
admmustrative costs attributable to the State and local governments are calculated by multiplyving the unit
costs and the number of affected units based on supporting data from EPA’s ICR (EPA. 1998d)

4.4.4 Administrative Costs to the U.S. EPA

EPA’s primary admunistrative costs are associated with upgrading the allowance tracking system,
administrating the allowance tracking system. and collecting the NOx emissions monitoring data This effort
1s incremental to current EPA collection of NOx emussions data from acid rain units and certain OTC umts
that alreadv provide emissions data EPA recently modified the allowance and emissions tracking svstems for
the Ozone Transport Commuission’'s NOx Budget Program; therefore, these systems will require minimal
upgrades to expand to the SIP call region These administrative costs incurred by EPA are equal to the unit
costs multiphied by the number of affected electricity generating units and are based on supporting data from
EPA’s ICR (EPA. 1998d)
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45 Direct Economic Impacts

The Agency analy zed the potential direct impacts of the rule on the electric power producers.

4.5.1 Potential Costs to Electric Power Producers Relative to Revenues

Costs of the NOx SIP call for this illustrative implementation approach are compared to the revenues
of electric power producers at two levels industry-wide and to small entities  Industry-wide comparisons are
made by expressing the potential costs of the rule on a per-kilowatt hour basis, using IPM outputs on the
generation of electricity from fossil fuel, and then comparing this increase 1n unit costs to average rates per
kilowatt hour Data are obtained from EIA Form 861 to find revenues per kilowatt hour for utilities 1n the
SIP call region

Potential costs to small entities are estimated i more detail Specific data on small utihity revenues
is collected from EIA Form 861, and total revenues for small non-utility owners 1s obtained from Dun &
Bradstreet These revenue estimates are compared to cost estimates for individual units owned by each small
entitv The cost estimates take into account the least-cost means of comphance, including the option of
allowance purchases. as discussed below

The IPM analvsis focuses on estimating idustry -wide costs and emission reductions  Where it 1s
necessary to derive rough estimates of potential costs for particular firms. the first step 1s to find the projected
emission control choices made for each of the firm’s units in the cost-mnimizing solution  The cost
functions built into IPM can then be used to calculate the fixed and v ariable control costs for each unit, and
these costs are summed across all of the units owned by the firm to vield total control costs

The next step 1n estimating potential costs to a given firm 1s to incorporate purchases or sales of
allowances Estimates of the total summer NOx emissions from the firm’s plants are compared to the firm's
allocation of allowances (based on an allocation of the SIP-call-region-wide cap 1n proportion to baseline fuel
use) This comparison gives the net purchascs or sales of allowances. which must then be multiplied by an
estimated allowance price  Allowance price estimates are based on EPA estimates of the incremental costs
per ton of reducing NOx It should be noted that these potential firm-by-firm impacts do not take account of
changes n dispatching. and can therefore o\ erstate net economic impacts on the potentially affected entities
Allowancc transaction costs arc considered too small to be considered in this analysis

4.5.2 Assessment of Potential for Passing on Cost Increases

An assessment of the potential effects of the NOx SIP Call on electricity prices 1s conducted using
estimates of changes in marginal cost combined with judgment on the effects of power industry restructuring
on the competitiveness of the market. Potential changes in marginal costs of generation, weighted by demand
segment (e.g., peak load or base load), are assumed to be passed on to consumers, under the simplifying
assumption of perfectly inelastic demand for electricity and a competitive market  This simplified estimate is
used to provide an upper bound estimate of potential price increases. EPA recognizes that there will be price
elasticity of demand effects, such that the quantity demanded will respond to price changes in both the short
and long run. This elasticity of demand will imut the increase n prices It 1s recognized. howener, that these
assumptions may not hold at all times and 1n all States
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4.5.3 Assessment of Potential for Closures and Additions

The chance that power plants might close as a result of the NOx SIP call 1s assessed using IPM,
which determines whether it 1s more cost-effective to control the emissions from a given plant, buy
allowances and continue to operate 1it. or close it down IPM 1s also used to project capacity additions, based
on the costs of building new capacity 1n comparison to its value

4.6 Indirect Economic Impacts

The economic effects of the NOx SIP call can be transmutted through market interactions to entities
that are not directly affected by its provisions. These potential indirect effects are analyzed using estimated
changes in electricity rates. emission control technology. and fuel use. The effect of rising electricity rates is
assessed by multiplving the per-kilowatt-hour increase by the number of kilowatts used by typical
manufacturers or consumers. and comparing this increased cost to revenues or incomes. Data are obtained
from the Census of Manufacturers. Burcau of the Census, and surveyvs by the U S Energy Information
Admmstration Potential cost increases are assessed both 1n terms of nationwide averages and sensitive
subgroups (including energv-intensive industries and low-income households)

Potential impacts on emplovment in the industries providing fuel and pollution control equipment are
asscssed by measuring changes in fuel and control equipment purchases in combination with projected labor
productivity 1n these industries

4.7 Limitations of the Analysis

This analvsis incorporates a fine-grained representation of the behavior of a large number of
industrial entities. 1t covers both a long period of ime and a wide geographical arca  As with any simular
attempt to project the future 1n detail. 1t 1s subject to imitations and uncertainties. Thus. several factors could
lead to cost and emissions impacts aboyve or below the reported impacts  Those factors include the following

, Speed of Deregulation - EPA has assumed that electric utihity deregulation will continue to move
ahead at a steads pace The Agency has also assumed that deregulation will affect the electricity
market 1n specific ways including lower cost of transmission, higher coal plant availabihty. and lower
reserve margins  Should deregulation occur more quickly or more slowly than assumed, or affect the
electricity svstem n different ways. the estimated costs and emissions impacts for these regulaton
options may differ

. Pollution Control Costs and Performance - EPA has used estimates of pollution control costs and
performance that reflect the current state-of-the-art  However, technological progress siimulated by
competition could lead to improvements in the performance and cost of pollution control technology
n the future For this reason, the Agency s estimates of future cost impacts for the regulatory
options considered could be overstated

. Regulatory Program Implementation - EPA has assumed that the regulatory program resulting
from the NOx SIP call will be implemented smoothly and at specific points in time
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. Data Limitations - EPA has constructed a database for this analy sis that conszsts of information on
virtually every boiler and generator in the US The Agency has assembled the best information on
each boiler and generator that 1s publicly available Inevitably. when working with information on
such a large number of facilities. some units may not be represented correctly Improvements to the
database could lead to changes in estimates of emissions and potential cost impacts for the regulatory
options analyzed
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Chapter 5. METHODOLOGY FOR ESTIMATING EMISSION REDUCTIONS, COSTS AND
ECONOMIC IMPACTS FOR NON-ELECTRICITY GENERATING UNITS

This chapter describes the methodologies used to estimated emission reductions, costs and economic
impacts for stationany sources other than electricity generating units (EGUs) that are potentially affected by
the NOx SIP call Scction 5 1 provides an analvtical overview for the methodologies described 1n this
chapter Section 5 2 describes the available NOx control technologies for two sets of sources industnal
boilers and turbines. and other stationary sources ' Section 5.3 presents information on control costs and
describes the cost-effectiveness methodology , and Section 5 4 discusses administrative costs associated with
the NOx SIP call Section 5.5 provides an overyiew of the economic impact analysis methodology and data
sources used to conduct such an analvsis. and Section 5 6 discusses the methodology for estimating small
enuits impacts  Finally. Section 5 7 provides references for the chapter

5.1 Analytical Overview

The basic approach to cstimating the potential effects of the NOx SIP call to other stationary sources
15 10 project their actions 1n the absence of the rule. project thetr actions 1f they were subject to the rule. and
then compare the two sets of actions  The actions of other stationarnv sources in the absence of the rule 1s
referred to as the 2007 CAAA basceline. or 2007 base case  Total annual comphance costs and NOx
emussions changes are estimated incremental to the base case

The geographic scope of these analvses is the 23 junisdictions affected by the NOx SIP call The
anah ses provide results for 2007, the vear in which all required emissions reduction strategies are to be fulls
implemented Al results are presented in 1990 dollars

The potential emussion reductions and control costs to other stationary sources affected by the NOx
SIP call are estimated using a model that 1s primarily based on data and assumptions from Alternatine
Control Technology (ACT) documents prepared by EPA for many of the mdustnes in this source categon
that are potentially affected by the rule  The costs for SNCR and SCR control applications to industnal
boilers are derived from a separate study that also serves as the basis for the cost estimates used in the
Integrated Planming Model (IPM) for utihits boilers For sources 1dentified in the NOx budget trading
program (industrial boilers and combustion turbines). this model estimates emission reductions and control
costs for 2007 using a least-cost approach applied across the entire SIP call region For source not in the
trading program (e g .stationany 1C engines and cement manufacturing operations) the mode! applies control
measures at indrvidual emissions units based on a cost cetling calculated 1n terms of average cost-
effectiveness The least cost approach used for the trading sources provides a proxy for State-level emissions
trading programs free of transactions costs The approach for sources outside the trading program provides
estimates of the costs for meeting each State’s emissions budget under a command-and-control scenario

The least-cost analyses are performed for 4 different regulatorv alternatives, and the command-and-
control analyses are performed for 5 different regulatory alternatives More detail on the control technologies

! Other stationan sources refers to a large variety of non-electricity generating source tvpes This analysis
limits 1itself 1o two source types stationan reciprocating internal combustion engines, and cement manufacturing
operations (including coal-fired cement kilns)
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used to provide emission reductions are in Section 5.2 below and in Ozone Transport Rulemaking Non-
Electricity Generanng Unit Cost Analysis. September. 1998, and more detail on the control cost model
operates 1s provided mn Section 5 3 below and in the cost report previously mentioned

Monitoring and admunistrative (record keeping and reporting) costs are also estimated for potentially
affected other stationary sources and are added to the control costs to provide an estimate of total comphance
costs More detail on how these costs are estimated 1s provided in Section 5 4 below and in Support for
Revising ICR for Reporting Requirements for NOx SIP call, September, 1998

Finallv. the total comphance costs at the source level are aggregated to the establishment or plant
level and further aggregated to the entity level. and are used to estimate the potential economic impacts
associated with the entities potentially affected by the NOx SIP call These analyses consist of estimating
compliance costs as a percentage of sales or revenues for affected entities (firms or mstitutions that own
affected other stationan sources). The Agency also conducted analyses for the set of potentially affected
small entities (using SBA size definitions) More detail on how these impacts are estimated 1s provided in
Section 3 3 and Section 5 6 below and in Non-Electriciry Generating Unit Economic Impact Analysis for
the NOx SIP Call. September. 1998

5.2 NOx Control Technology

This section describes available technologies for controlling emissions of NOx for industnal.
commercial and institutional (ICI) boilers™ combustion and turbines (Section 3 2 1) as well as other non-EGU
stationary sources (Section 5 2 2)

In general. low-NOx burners (LNB) 1s applied as the default control technology for industrial boilers
and turbines due to its possible application to most any industrial burner application (Pechan. 1998) Other
issues i olved 1 choosing a control technology include ease of retrofit and reduction performance  While all
controls presented 1n this analvsis are considered generally technicallv-feasible for each class of sources.
source-specific cases mav exist where a control technology 1s n fact not technically -feasible  In their
response to the NOx SIP call. States may wish to consider case-specific feasibility when estabhishing control
requirements

5.2.1 NOx Control Technology for Industrial Boilers and Turbines

There are three tvpes of control technologies considered for industrial boilers  selective catahytic
reduction (SCR). selective non-catalvtic reduction (SNCR). and low-NOx burners  As stated above. the
default control technology chosen was LNB due to its breadth of application In some cases, LNB
accompanied by flue gas reburning (FGR) 1s applicable. such as when fuel-borne NOx emissions are
expected to be of greater importance than thermal NOx emussions  When circumstances suggest that
combustion controls do not make sense as a control technology (e g , sintering processes, coke oven batteries)
SNCR 1s the appropriate choice

* The terms “ICI boiler” and “industrial boiler” are used nterchangeable in this RIA
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Control technologics applicable to gas turbines include water injection (WI). steam injection, low-
NOx burners. selectin e catalvtic reduction (SCR). selective non-catalyvtic reduction (SNCR). and
combinations of SCR with LNB. oxvgen trim (OT). water injection, or steam injection Table 3-1 lists the
control technologics av ailable for non-EGU 1ndustrial boilers and combustion turbines by tvpe of fucl

Table §5-1

Available NOx Control Technologies for Stationary Industrial Boiler
and Combustion Turbine Sources

Source Type/Fuel Type

Available
Control Technology

ICI Boilers - Coal/Wall

SNCR, LNB, SCR

1CT Boilers - Coal/FBC

SNCR - Urea

ICI Boilers - Coal/Stoker

SNCR

ICI Boilers - Coal/Cyvclone

SNCR. Coal Reburn. NGR, SCR

1CI Botlers - Residual O1l

LNB. SNCR.LNB + FGR. SCR

ICT Botlers - Disullate Oid

LNB. SNCR, LNB + FGR. SCR

ICI Boilers - Natural Gas

LNB. SNCR.LNB + FGR. OT + WL SCR

ICT Boilers - Process Gas

LNB.LNB ~FGR. OT + WI1. SCR

ICI Boilers - Coke

SNCR. LNB. SCR

ICH Bailers - LPG

LNB. SNCR.LNB + FGR. SCR

Combustion Turbines - O1l

Water Injection, SCR + Water Injection

Combustion Turbines - Natural Gas

Water Iyection. Steam Injection. LNB, SCR + LNB. SCR
+ Steam Injection. SCR + Water Injection

Combustion Turbines - Jet Fuel

Water Imection. SCR + Water Injection

Source Pechan- Avanti Group

5.2.2  NOx Control Technology for Other Stationary Sources

Other stationary sources included in the analysis mclude reciprocating internal combustion (IC)
engines and cement kilns used 1n the cement manufacturing process. In the case of IC engines, most are “lean
burn™ designs which are considered best available control technology (BACT) for NOx control Thus, it is
assumcd that no further add-on emussions controls are practical or necessany. NOx control technology
available for cement kilns includes those available to industrial boilers and turbines, namely LNB. SCR,
SNCR  In addition. mid-kiln firing. ammonia-based SNCR, 1gnition retard (IR). adjustments of the air/fuel
ratio (AF RATIO). and low emission engines (L-E) can be utilized where appropriate Table 5-2 hists the
control technologies available for IC engines and cement kilns
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Table 5-2
Available NOx Control Technologies for Other Non-EGU Stationary Sources

Available
Source Type/Fuel Type Control Technology

Internal Combustion Engines - O1 IR, SCR

IR, AF RATIO, AF + 1R, L-E (Medium Speed),
L-E (Low Speed). SCR

Internal Combustion Engines - Gas

Internal Combustion Engines - Gas,

Diesel. LPG IR, SCR

Mid-Kiln Fining, LNB. SNCR - Urea Based, SNCR - Ammomnia Based.

Cement Manufacturing - Drv SCR

Cement Manufacturing - Wet Mid-Kiln Firing, LNB. SCR

In-Process. Bituiminous Coal. Cement
Kilns

Source Pechan-Avanti Group

SNCR - Urea based

53 Control Costs and Cost Effectiveness Methodology

This section describes the methods used to develop estimates of costs by control technology and by
source categonn  This section also describes the approaches used for each group of sources to assign control
technologies to specific sources assumed to be potentially subject to new controls

Two tvpes of costs will be incurred n association with the addition of NOx control technologies a
one-time capital cost for new equipment nstallation. and increased annual operating and maintenance costs
In general. economies of scale exist for pollution control technologies for both capital costs and operating and
maintenance costs  Thus. the size of the unit to which controls are applied will determine. in part. the cost of
implementing the pollution control(s)

Control cost estimates by source siz¢ arc developed using EPA’s Alternative Control Techniques
(ACT) Documents for each major source category * Additional control cost equations for SCR and SNCR
are adapted from mformation originally developed for EGU sources for use in the IPM analyvsis (Pechan.
1998) All costs are converted from the original source vear to 1990 dollars using the GDP price deflator
Captal costs are annualized using a seven percent interest rate and an equipment life appropnate for each
control technique, as specified in the relevant ACT Documents Table 5-3 lists the equipment hfe
assumptions used 1n this analysis  To take account of the effects of size on costs, cost equations are applied
to estimate costs as a function of boiler design capacity  Engineering judgement and knowledge of the
affected industries was used to assign control cost equations to specific source types (Pechan. 199§)

3 The ACT Documents did not provide total O&M costs for combustion turbines The total was calculated by
subtracting the annualized capital from the total annual cost This may have added some uncertainty, as both capital and
total annual costs were rounded to the nearest thousand dollars 1n the ACT documents The ACT Document for IC

engines also contamned no O&M cost data Thus. operating and maintenance costs were back calculated for these sources
as well
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Table §5-3
Equipment Life for Various Non-EGU Control Technologies

Source Category/Control Technology Equipment Life
ICI Boilers (All fuels)
LNB.LNB + FGR. OT + W] 10
Coal Reburn. NGR 20
SCR. SNCR 20

Combustion Turbines (All fuels)
All Controls 10

Stationan I1C Engines (All fuels) -
All Controls

Cement Manufacturing (Wet & Dryv Kilns. and
Bituminous Coal-Fired Kilns) 15
All Controls

Sources may be controlled or uncontrolled 1n the 2007 baseline Controlled NOx sources tend to be
those 1n ozone nonattainment areas. or in the Northeast ozone transport region. that are subject to RACT
regulations The cost analvsis takes into account these baseline controls  Where sources are uncontrolled. all
available controils are considered  For controlled sources. only those contro! alternati es that provide NOx
emission reductions besond the baseline level of control are considered

Separate methods arc used to determine what controls are applied for trading (industrial boiler and
turbine) and non-trading sources However. in both cases the allocation of controls across sources 1s based
on the total annual costs per ton of NOx reduced 1n the ozone season for different controls *

For trading sources. a least-cost analysis 1s conducted A NOx emissions budget for the collection of
large mdustrial boilers and turbines 1s established at different levels of stringency  The least costly controls.
n terms of total annual cost per ozone season ton remoyed. across the entire set of possible source-control
measurc combinations are selected 1n order until the required NOx emission budget 1s achieved  Costs used
in the lcast-cost modeling are based on source capacity. 1if capacits mformation 1s available. and on average
dollar per ton costs if not

For non-trading sources, a more conventional source-category specific cost analvsis 1s conducted
Regulatory alternatives that place a limit on the cost per ton of reduction are examined, and the most effective
NOx control technique that has a cost per ton below that limit is selected for each umit  The cost per ton
reduction for these control techniques 1s then multiplied by the difference between 2007 baseline and
controlled emissions. to estimate total annual costs for each source.

* Total annual cost 1s the sum of annuahzed capital costs and annual operating and maintenance costs
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5.4 Administrative Costs for Industrial Boilers and Turbines

In addition to control costs. potentially affected sources could incur administrative costs associated
with the collection and reporting of NOx emissions Estimates are developed of the admunistrative costs for
requirements beyond those that exist in the baseline. The additional requirements include one-time activities
and annual activities

The one-time activity for an industry source to read and interpret the reporting requirements of the
rule 1s estimated to be 1 hour for technical staff and 1 hour for managenial staff The effort to revise a Title V
permut to incorporate NOx monitoring requirements of the final rule is estimated to be 0.8 hours of technica!
staff (1 e . 4 hours annuahzed over 5-vears)

Annual activity industry burden items associated with the collection and reporting of data include a
requirement to submut a vear-end compliance certification report  The burden associated with this activity 1s
estimated to be 2 hours of technical staff time, and 0 5 hour of managenial staff ime for trading sources For
non-trading sources. the burden estimate is 8 hours of technical staff ime. and 2 hours of managenal staff
time

Owners of sources that arc ehigible to participate in the emissions trading program and elect to do so
will tncur some administrative costs associated with the trading svstem Chapter 4 (Section 4 4) provides
information on the admimstratn e costs associated with trading for EGUs  These same costs apply to
industrial boilers and turbines and other stationary sources that participate in the trading program. and these
costs are provided in Chapter 8 (Section 8 3)

5.5 Economic Impact Analysis

This section describes the methodology used to estmate economic impacts for establishements and
firms that are potentially directly affected by the NOx SIP call These arc distinguished from indirect
impacts. which are impacts on related parties -- suppliers (including the pollution control industr ).
customers. or competitors of the potentially directh affected establishments -- that result from the rule
Indirect impacts would also include impacts on local taxpayers where sources owned by local governments
(e g . schools or municipal combustion units) are subject to mcreased costs

5.5.1 Overview of the Economic Impact Analysis Methodology®

Consistent with the analysis of electric power industry sources described in Chapter 4, this analysis
examines the economic 1mpacts of incremental costs incurred by potentially affected sources in the vear 2007
No attempt 1s made to forecast changes in economic conditions between 19935 and 2007, however The
financial characteristics of the establishments and firms affected by the rule are assumed to remain the samec
as reported 1n 1995 (the latest vear for which Census data are currently available ) To provide results in units
comparable to the cost analyses prepared for the proposed NOx SIP call. costs are expressed in 1990 dollars

* A more detailed explanation of the methods and results for the economic impact analy s1s of non-EGU sources
can be found 1n Abt. 1998
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Therefore. the 1993 financial data used to assess economic impacts are adjusted to 1990 dollars using the
overall GDP deflator ©

Several industries and other sectors (¢ g . schools, colleges. hospitals and governments) are
potentially subject to new controls as a result of the NOx SIP call States will ulimately decide what control
measures are necessary to meet the NOx emissions budgets stipulated in the SIP call, so the exact sources
that will face new controls 1s not known at this time Based on the simulated control scenarios that are used
by EPA to develop the State emissions budgets. the economic impact analvsis for non-EGU sources relies on
a screening analysis to focus on the sectors that may potentially expenience impacts More detailed analvsis
of market-level impacts and indirect impacts 1s needed only 1f the screening analysis shows that a substantial
number of establishments 1n anv industry might be subject to significant impacts The more detailed market-
level analyvsis would assess the distribution of 1impacts among subsectors of the affected industry and their
suppliers. customers and competitors

Potential economic impacts are assessed at both the plant and firm level Impacts at the plant.
facility or establishment level are relevant for assessing the potential for plant closures. and to calculate
aggregate impacts for spectfic industrics ~ Impacts at the firm-level are evaluated to determine whether small
entitics may be significantly impacted as part of the illustrative implementation scenario. and to determine
whether the combined effect of requirements at multiple establishments owned by the same firm would
impose a significant burden at the firm level

The screening analysis 1s based on calculating the ratio of total annual compliance costs to annual
sales (for businesses) or (for non-profits or governments) other measures of revenues or receipts  Two
screening thresholds are used one percent and three percent  Where total annual costs represent less than one
percent of annual sales or revenues. 1t 1s assumed that the rule will not cause significant burdens to the
establishment or firm in question  Establishments or firms that are predicted to incur costs of three percent of
sales or revenues or more are assumed to be potential candidates for significant impacts under our illustratn e
implementation scenano  Cases where annual costs equal between one and three percent of sales/receipts are
borderline cases In an industry that operates with low profit margins. costs of this magnitude could represent
an economic burden. while mn higher-margin industries this level of costs would not impose significant
impacts

The screcning analy s1s does not indicate which establishments or firms will in fact experience
significant economic burdens as a result of the NOx SIP call. for two reasons

. First. the NOx SIP call does not impose specific requirements on sources. but rather requires States
to set NOx emussions himuts that will achieve the aggregate NOx emissions budget established for
each State States have discretion in how they choose to allocate required reductions across sources
The actual allocation of reductions may differ from that assumed 1n this RIA In particular, States

® Note that the adjusted data represent 1995 economic conditions expressed in 1990 dollars, not 1990
economic conditions

" The terms plant. facility and establishment are used interchangeably to refer to a single location, which mav
nclude one or more emission sources subject to additional requirements under the NOx SIP call Costs estimated at the
source level are aggregated to the facility level to provide the required inputs for the economic impact analysis In
additon. a single firm mav own muluple plants or estabhishments  Firm-level analvsis requires aggregating costs for
muluple establishments owned by the same parent firm
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may choose to impose less stringent limits 1n those cases where the hmmits assumed 1n this analyvsis
would impose significant economic burdens

. Second. the affected firms mayv be able to recover some of the added costs by increasing prices to
customers This outcome 1s more hikely where a substantial number of firms mn a given industry
sector are affected and less likely if only a few firms in an industry sector incur costs ® A detailed
market-level analvsis would be required to determine to what extent firms would be able to recover
costs through price increases  The screening analysis makes a worst<case assumption about impacts
on profits — that all costs are borne by the directly -affected firms. amd no costs are recovered
through price increases

The economic impact screening analysis can therefore be viewed as providing a general indication of the
potential for significant impacts for EPA’s illustrative implementation scenarso. rather than a prediction of
specific outcomes The screening analvsis can be used to ehminate establishnments and industries which can
safely be assumed not to experience significant impacts and highlight other cases for more detailed

i estigation The results may help States decide how to implement the requirements 1in wavs that limit the
most significant impacts 1dentified in the screening analyvsis

5.5.2 Data Sources

The screening analvsis relies on Dun & Bradstreet (D& B) data, where available. to determine the
size of individual affected establishments and the entities that own them D&B DUNS identifiers are
collected for as many of the potentially affected establishments as possible usang EPA’s FINDS (the Facility
Indexing Svstem) (EPA. 1998) and Toxic Release Inventory (TRI) (EPA. 194'5) databases A D&B record
for each potentially affected establishment 1s then accessed to identify the firrm that owns the estabhishment
(the D&B ultimate™) The D&B record also provided estimates of employmeent at the potentially affected
establishment (“emplovment here™) and emplovment and sales at the ultimate firm level ©

The D& B emplovment data are used for two purposes

. To classifs the firms owning potentially affected establishments as srnall or large. for those
establishments in industries for which the SBA small-firm criteria are expressed in numbers of
emplovees.

. To determine the sizc category for each potentially affected establisiument, so that the appropriate

Census economic data can be selected for the establishment-lev el imjpacts analvsis

The D&B “ultimate™ sales data are used to assess the ratio of total annual casmpliance costs to sales at the
firm level

® In the latter case, the affected firms would most likelv not be able to raise their prices to recover costs because
of competition from firms that do not incur the added costs

° In some cases. sales at the establishment level 1s also provided by D&B Tlhese data often in fact reflect sales
at the firm level or some intermedate level in the firm organization. however, and were not believed to be consistent

enough to be used 1n the analysts of economic impacts
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Because rehable sales or revenue data are generally not available for individual establishments. the
economic impact analvsis rehes on Census data to estimate average SIC establishment-level sales. revenues
and receipts  Census data are reported for industries defined by 4-digit SIC codes  Many of the 4-digit SICs
are very broad and include establishments of varving sizes and characteristics Census data are also
disaggregated by establishment- and firm-size. Where establishment employment data are available from
D&B. thev are used to select Census financial data for the size group as well as industry appropriate for each
affected establishment

Where D& B employment data are not available for individual establishments. Census data on the
sales/revenues/receipts for the average establishment and for the average small entiry (e g . firm) in each
industry (four-digit SIC) are used to screen for potentrally sigmificant impacts

Total annual comphance costs described m Section 5.3 are before-tax costs. which 1s 1n general the
appropriate mcasure for estimating the total social costs of the rule  To estimate economic impacts, however.
the more relevant costs are after-tax costs From the potentially affected establishment’s perspective. the
costs assoctated with the NOx SIP call arc tax-deductible. as are other business expenses The burden of
these costs 15 therefore shared by the affected firms and the U S taxpaver in the form of lost tax res enues

Fulls adjusting for the tax consequences of the estimated costs would be complex. given the range of
comphance options invoh ed and the fact that some of the affected facilitics are not subject to Federal
corporate income taxes (e g government entities or non-profit hospitals and schools ) The economic impact
analy sis 15 therefore conducted using before-tax costs. which overstates impacts on establishments for which
these costs are tax-deductible

For three sectors. additional data sources are used to obtain financial data

. For establishments owned by electric utilities (in particular. those m SICs 4911 and 4931). data are
obtain from the Energy Information Admimistration (EIA) The EIA sources provide both total
megaw att hours (MWh) generated and total sales for the parent electric utilities of the potentially
affected establishments  The former arc used to determine which establishments. 1996. were owned
by small utilitics (based on the SBA threshold of 4 milhon MWh). and the latter 1s used as the
measure of firm-Iev el sales

. For colleges and universitics. data on revenucs (twtion and fees) are obtained from the National
Center for Education and Statistics !

. For government-owned sources. data on revenues and expenditures are obtained from the Census of
Governments

Census data are obtained from the Department of Census’ Statistics of U S Businesses and the
various 1992 Economic Censuses Data on sales (value of shipments, receipts or revenues, depending on the
sector) for the appropriate SIC and size categony are divided by the number of establishments or firms, to
provide the average sales/revenues/receipts per establishment or firm.

' This measure of financial strength 15 used rather than a broader measure—w hich includes income from
endow ments—to provide a conservatine screen for potential impacts
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5.6 Small Entity Economic Impacts

A small entities impact analyvsis 1s required to comply with RFA requirements, as described in
Chapter 1 The analysis 1s designed to determine whether EPA can certify that the NOx SIP call will not
impose “significant impacts on a substantial number of small entities.” While the RFA does not apply to this
action. as discussed in Chapter 1, EPA has elected to evaluate the potential impacts of the rule on small
entities. based on assumptions about how the States could implement the requirements

The screening analyvsis described in Section 5 5 provides the information needed to assess whether
the NOx SIP call might impose a sigmficant impact on a substantial number of small entities 1f States were to
directly adopt the illustrative implementation scenario examined in this RIA  For businesses. the D&B data
on firm-level emplovment and revenues are compared with the SBA size standards to determine which
establishments are owned by small entities Additional data are collected to characterize the size of affected
non-federal government. utility, and college and university entities, as described previously

Once 1t 15 determined which establishments are small using the SBA defimtions, the firm-level
screening analysis results are used to screen for potential small entity impacts  The results of this screening
analyvsis for sources other than electricity generating sources are combined with the results of the small entity
analvsis for electric utilities (described 1n Chapter 4) to provide an assessment of potential small entity
impacts for the rule as a whole The results of the combined small entity' analvsis are provided in Chapter 9
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Chapter 6. RESULTS OF COST, EMISSIONS, AND ECONOMIC IMPACT ANALYSES
FOR THE ELECTRIC POWER INDUSTRY

This chapter summarizes the potential cost. NOx emusston reductions, and economic impacts
associated with the NOx SIP call for electricity generating sources The results of various regulatory
alternatives are presented and compared with each other and with one of two baselines Section 6 1
introduces the annual cost and emussion measures and compares four uniform regulatory alternatives (based
on NOx emussion rates of 0 25. 0 20, 0 15, and 0.12 Ibs/mmBtu) to the Initial Base Case (as well as the Final
Base Case) Section 6 2 compares the results under the 0 15 uniform (that 1s. NOx-SIP-call-region-wide)
alternative to alternatives that restrict trading to two or three sub-regions, with emission rates that vary by
sub-region Section 6 3 presents the results of an analysis of alternative program designs and sensitivity
analyses. in which the results for the 0 15 alternative are shown under various alternative assumptions
regarding electricity demand. equipment life. control measure effectiveness, and the discount rate  Potential
direct and indirect economic impacts of the rule are discussed in Sections 6 4 and 6 5 of this chapter.
respectivels  Finally. Section 6 6 presents administrative costs. and Section 6 7 contains references for the
chapter

The comparisons between alternati ¢s. comparisons of major program alternatives. and the
sensitivity analyses are made in reference to the 0 15 Ib/mmBtu alternative because that alternative 1s the
basis for the final NOx SIP call emissions budgets For most of the comparnisons. results are presented onlyv
for the year 2007 Limuting the presentation to a single vear simplifies the exposition. and the simularity 1n
costs and emission reductions from year to yvear ensures that httle 1s lost by the simphification The vear 2007
1s selected i part because many areas of the affected region are obligated to reach comphance with the one-
hour ozone standard in that vear In addition. modeling predicts that annual compliance costs reach their peak
ncar 2007. so presenting only that vear avoids understating the costs of the rule

6.1 Comparison of Uniform Alternatives to the Initial Base Case

EPA considered four geographically uniform alternativ es in developing the NOx SIP call. each onc
bascd on a different allowable emissions rate  For example. the 0 15 alternative 1s based on himiting summer
NOx emissions to 0 15 Ib/mmBtu of fuel heat mput during the summer season after allowing for growth in
electricity demand to 2007 Thus alternatin ¢ imposes a seasonal cap of 564 thousand tons of NOx The 0 15
alternative provides the point of comparison for sensitivity and other analvses in this chapter  The Integrated
Planning Model was used to generate predictions of the technology selection. costs. and emissions for
electnicity generating umits under the various alternatives

Trading 1s assumed to be allowed both within and among the 23 jurisdictions in the SIP call region
EPA examines the cost and emission reduction impacts of each of the uniform regulatory alternatives
incremental to the Initial Base Case level The Imitial Base Case assumes comphance with RACT, BACT.
and NSPS requirements. as well as Phase I of the Ozone Transport Commission (OTC) Memorandum of
Understanding (MOU). as such it includes all currently apphcable Federal or State NOx control measures
The Final Base Case assumes the controls included 1n the Imitial Base Case, as well as Phase II and Phase 111
of the OTC MOU  In the Final Base Case. many units have already implemented SNCR and SCR controls to
meet the more stringent requirements of the Final Base Case  This section presents the results of the cost and
emissions reductions analvses and translates those results into measures of cost-effectiveness for the uniform
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regulatory altematives Section 6 1 5 of this chapter contains a comparison of the costs of the 0 15 trading
alternatn e n the Imtial and Final Base Cases

6.1.1 Technology Selection

Tables 6-1 and 6-2 present emuission control responses for coal and o1l/gas fired boilers in the SIP
call region under each of the uniform alternatives  If States choose to follow the implementation scenario that
EPA has modeled. Table 6-3 shows additions to natural gas combined cvcle capacity that will occur as part of
compliance Industry will increase 1ts use of natural gas over coal to generate power as part of its approach to
comphiance Some coal, oil, or gas-fired boilers will be retrofit with SCR, SNCR, or gas reburn. Others will
have no incremental control technology added bevond the tvpes of controls required under Title IV. BACT
and OTC Phase I/RACT in the Initial Base Case In addition, some botler capacity will could close in
response to the way States implement the NOx SIP call Not shown in the table are combustion turbines and
combined cvcle umts. which are not expected to be retrofit with additional controls 1n response to the NOx
SIP call IPM analvsis does show. however. that about 2,000 to 4.000 MW of combined cycle capacity
would be added. depending on the alternative  The IPM runs project that almost all of the control technolog
retrofits necded to reduce emissions to the cap under the umiform alternatives would come from the coal-fired
boilers. which tend to be both larger and higher 1n baseline emissions than other tvpes  As alternatives
become more stringent. Title IV controls (1 ¢ . combustion controls such as low NOx burners) are augmented
with SNCR and then with SCR (which 1s capable of greater NOx reduction) The same general pattern 1s
seen for the o1l/gas- fired boilers. though the percentages of them that are retrofit with SNCR or SCR are
smaller than for the coal boilers

Table 6-1
Estimated Emission Control Responses for Coal-Fired Steam Units
to the NOx SIP Call in 2007
(MW Capacity for the SIP Call Region)

Emission Control Response 0.25 Trading | 0.20 Trading | 0.15 Trading | 0.12 Trading
Close Unit 18 16 113 1%83
Comply with BACT 4.138 4.158 4,158 4,158
Tutle IV NOx Controls Only 97.895 40.242 4.545 4.879
Add SNCR 93,003 133,240 129.690 83.172
Add SCR 7,208 23.384 63,267 109,761
Add Gas Rebum - 1.242 509 129

Source ICF analysis
* This row shows the MW capacity adding only Title IV NOx controls  Therefore. the numbers tend to decrease with increases in option stringency
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Table 6-2
Estimated Emission Control Responses for Qil/Gas-Fired Steam Units

to the NOx SIP Call in 2007

(MW Capacity for the SIP Call Region)

Emission Control Response 0.25 Trading 0.20 Trading 0.15 Trading 0.12 Trading
Close Unut 182 181 201 151
No Further Controls Bevond
OTC Phase I/RACT 33.564 33.253 29.850 23,624
Add SNCR 447 759 4.102 7.008
Add SCR - - - 3.410
Source ICF anahysis

Table 6-3

Estimated Emission Control Responses to the NOx SIP Call
in 2007 -- Added Natural Gas Combined-Cycle
(MW Capacity for the SIP Call region)

Emission Control Response 0.25 Trading 0.20 Trading 0.15 Trading 0.12 Trading

Added Capacity of Combined Chcle? 1.895 1.798 2.200 4.136

Source ICF analy <
* Above level in the Inmal Base Case which 1s 47.308 MW

6.1.2  Emissions

The control technologies presented in Tables 6-1 and 6-2. which result from the implementation
scenario modeled by EPA. will reduce NOx emissions by hundreds of thousands of tons in the SIP call
region  Although the NOx SIP call focuses on ozone season NOx emussions. reductions of NOx emussions
under the uniform alternatives will occur year-round because some of the control strategies (e g . combustion
controls) function continuoushy  For the 0 15 alternatine in 2007. the annual reductions amount to 1.183
thousand tons over the Initial Base Case. with 243 thousand of those tons (21 percent) from outside the ozone
scason Table 6-4 shows the incremental ozone scason tons of NOx emutted under each of the uniform
alternativ es compared to the Initial Base Case The rule requires sources to be in comphiance starting in Mayv
2003 From that point on, the emissions for electricity generating units are assumed to be capped under the
scenarios modeled by EPA. resulting in 564 thousand tons of NOx per ozone season under the 0.15
alternatine Imtial Base Case emissions continue to increase after this point due to forecasted growth n
electric power generation. while the cap remains constant  As a result. the incremental NOx emission
reductions grow vearly after 2003 Figure 6-1 shows State-by-State emissions results for each of the uniform
trading alternatives. compared to the emissions under the Initial Base Case'. Figure 6-2 shows the emissions
for the Initial Base Casc. the State budget levels, and the IPM analvsis results for the 0 15 trading

" The data used to develop Figure 6-1 1s included in Appendix B. Table B-1
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alternative™  The incremental reduction 1n ozone season tons under the 0 135 alternatis e amounts to about 62
percent of baseline ozone season NOx emussions in the period between 2003 and 2010 — shightly less in the
earhy vears and shighth more 1n the later years. By contrast. the reductions 1n annual tons are less than 33
percent of baseline annual tons, because emission reductions in the winter months are only about 12 percent
of baseline emissions This disparity stems from the fact that the most widely used control strategies —
SNCR and SCR — can be shut off at the end of each ozone season to limit operating costs Most
mportantly. as Figure 6-2 shows. a uniform trading program can lead to reductions throughout the NOx SIP
call domain that are comparable to what would occur under a command-and-control approach where States
set emission rates for EGUs aimed at hitting each State’s NOx budget level

Table 6-4
Estimated Ozone Season NOx Emissions and Reductions
under the Uniform Trading Alternatives and the Initial Base Case

(1,000 tons)

Case/Alternative 2003 2005 2007 2010
Initial Base Case 1.462 1.497 1,502 1.511
() 25 Trading 940 940 940 940
{Reduction) (523) (557) (563) (572)
020 Trading 751 751 751 751
(Reduction) a1 (746) (751) (760)
0 15 Trading 364 564 564 564
(Reductiond (899) (933) (938) (94R)
012 Tradmng 433 433 453 4353
{Reduction) (1.009) (1.043% (1.049) (1.058)

Source ICFH analysis
Numbers do not sum due to rounding

* The data used to develop Figure 6-2 1s included in Appendix B, Table B-2

Page 6-4



Figure 6-1
0zone Scason NOx Emissions in 2007 from the Electric Power Industry for States in the SIP Call Region:
Uniform Trading Alternatives Compared to the Initial Base Case

BE] nita1Base Case

Bl ¢ 25 Trading case
[:::] 0.20 Trading Casc
n 0 15 Trading Case

D 0 12 Trading Case
Scatle: Ohio Base Case = 163,132 Tons

Source: 1CE Analysis
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Figure 6-2
Ozone Season NOx Emissions in 2007 from the Electric Power Industry for States in the SIP Call Region:
Uniform 0.15 Trading Alternative Compared to the Initial Base Case and the State Budget Component under the 0.15 Ib/mmBtu Limit

m Initial Base Case

DComponent of Budget NOx
for 0 15 Option

H 0 15 Option

Scale Ohio Base Case = 163,132 Tons
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6.1.3 Costs

EPA calculated the annual cost of the uniform alternativ es incremental to the Imtial Base Case level *
Table 6-5 presents EPA’s estimates of the total annual costs that the electric power industry could incur in the
vears 2003. 2003, 2007, and 2010 For each of the umiform alternatives, the incremental cost rises until
2007. but begins to fall in subsequent vears Because of growth in demand for electricity, the fixed cap of
564.000 tons per ozone season becomes progressively tighter over time: as fuel input grows, the fixed
allocation of allowances leads to a tighter and tighter effective imit  This effective tightening tends to drive
the costs of meeting the emissions cap higher over ime  Countering this tendency. on the other hand. is a
reduction over time 1n the costs of new generation and control technologies, and the possibility of retrofitting
existing plants to function as combined-cycle umts By 2010. these improvements begin to dominate. and
incremental costs begin to decline

Table 6-5
Incremental Annual Costs for Uniform Alternatives Relative to the Initial Base Case
(Compliance Costs above Initial Base Case, million 19908)°

Alternative 2003 2005 2007 2010
0 25 Trading $589 $628 $643 $632
0 20 Trading $894 $935 $948 $932
0 15 Trading $1.308 $1.354 $1.378 $1.341
0 12 Trading $1.766 $1.816 $1.846 $1.757

Source ICF anahvas
* Compliance costs do not include admimistratine momitoning of transaction costs which are minor in comparison to the total cost of the rule Umits
covered by Title IV will have monitoring devices 1n the baselme. which will reduce the incremental monitoring costs  See Section 6 6

Trading

Some regulated sources have vears of experience with inter-firm and intra-firm emissions trading  In
the mid-1980s. EPA published the Emissions Trading Policy Statement (31 ER 43831). which allowed
sources to obtain emussion credits for usc as emussion offsets and m bubbles  In 1990. the Clean Air Act
Amendments (CAAA) expanded the potential pool of sources that would need to obtain offsets The 1990
CAAA was also the advent of the acid rain SO, allowance market. under which the electric power industry
learned to use emissions trading as a compliance strategy  In addition. a vaniety of market-based programs
have been implemented at the State and local levels Most recently, the Ozone Transport Commission
adopted a Memorandum of Understanding commutting the signatory' States to the development and proposal
of a regional NOx emissions cap-and-trade program. simular to the one proposed under the NOx SIP call
Under these emissiofts trading programs, especially the allowance markets. the affected sources became
familiar with emussions trading markets and the procedure for buying and selling allowances

3 All cost data and cost-effectiveness calculations are presented in 1990 dollars
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Sources are assumed to participate in the NOx allowance market to utilize the most cost-effectin ¢
compliance option and becausc of experience gained with other trading programs The potenually affected
sources are expected to trade allowances within their own company' and/or with other companies For
example. based on the IPM results for the 0.15 alternative, 641 units are projected to obtain about 78,000
allowances from the 506 umits projected to provide excess allowances. Onlv 23 percent of the units (333
units) are expected to use only the allowances allocated to them. Table 6-6 shows the number of expected
trades for individual units. including inter- and intra-firm transactions, under the 0.25. 0.15, and 0.12 uniform
alternatives It 1s notable that a substantial number of trades could occur under each of the altcrnatives
examined. with many units able to generate excess allowances for the use of other units The number of
allowances traded between and within companies under each of the umiform alternatives varies somewhat
under the 0 12 alternative. approximately 73,000 allowances may be traded. while under the 0 235 alternative.
approximately 118,000 allowances may be traded Under the 0.135 alternative, about 37.000 of the 78.000
traded allowances (about half) are projected to be mnter-firm trades Though EPA has estimated the volumes
of inter-firm allow ance trades only for the 0.15 alternative. the number of allowances traded among individual
firms may vany from alternative to alternative

6.1.4 Cost-Effectiveness

The average cost-effectiveness of the regulatony alternatives 1s calculated from the Initial Base Casc
level Cost-effectiveness 1s calculated as the total annual costs of the alternative dinided by ozone season
emission reductions Table 6-7 shows the emissions change and the annual costs and cost-effectiveness that
the EPA estimates for the potentially affected part of the electric power industry in the vears 2003, 2005.
2007.and 2010 As shown 1n the table. the average costs per ozone season ton of NOx removed under the
0 15 alternative for each of the four vears differ shightly. but for each vear 1s less than $1.500 per ton of NOx
removed The highest cost per ton removed 1s seen in 2007  The effects of the growth in electnicity demand
and the application of the fixed cap of ozone season tons of NOx on cost. described in the preceding section.
explamns the pattern 1n cost-cffectiveness over ime  Comparing the change in total costs to the change 1n
emissions. 1t can be seen that the cost per ozone season ton removed increases  Thus. costs are rising faster
than emission reductions. as more costly measures are pressed into service on smaller and less-intensively
used units

The increasing per-ton cost can be seen more clearly by presenting the changes 1n costs and tons for
each alternative relanive 1o the next-most-stringent alternative. instead of relative to the base case This
approach. which shows the incremental per-ton costs of just the additional tons of reductions as the
alternatives grow more stringent, 1s presented in Table 6-8
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Table 6-6
Number of Fossil Fuel-Fired Units in IPM Runs
Expected to Buy, Sell, or Do Nothing in the NOx SIP Call Trading Program*
(0.25, 0.15, and 0.12 Uniform Alternatives)

Fuel Type Buv Allowances | Sell Allowances Do Nothing
0.25 Trading

Coal 517 265

Onl/Gas 9 123 10
Combined Cyele/ Combustion Turbine 15 207 335
Integrated Gasification/ Combined Cycle 0 1 0
Total 541 596 345
0.15 Trading

Coal 507 275 0
Oil'Gas 39 91 10
Combined Cycle/ Combustion Turbine 95 139 323
Integrated Gasificaton’ Combined Cycle 0 1 0
Total 641 506 333
0.12 Trading

Coal 462 320 0
O1l/Gas 3R 92 10
Combined Cyele’ Combustion Turbine 112 130 313
Integrated Gasitication’ Combined Chcle 0 1 0
Total 612 543 325

* Allowance transfers within companies are included among the purchases and sales though money would not necessarily change hands in these
internal transactions
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Table 6-7
Summary of Estimated Emission Reductions, Cost, and Cost-Effectiveness

for the Uniform Alternatives of the NOx SIP Call: Selected Years

Reductions in Ozone

Annual Cost above

Cost per Ozone Season

Season NOx Emissions Initial Base Case Ton of NOx Removed
Year/Alternative (1,000 tons) {million 19905) (1990S/ton)

2003

0 25 Trading 523 $589 $1.127
0.20 Trading 711 $894 $1,258
015 Trading 899 $1,308 $1,453
012 Trading 1.009 $1,766 $1,750
2005

0 25 Trading 557 $628 $1.128
0 20 Trading 746 $935 $1.254
015 Trading 933 $1,354 $£1.451
0 12 Trading 1.043 $1.816 $1.741
2007

0 25 Trading 563 $643 $1.143
0 20 Trading 751 $948 $1.263
0 15 Trading 938 $1.378 $1.468
012 Trading 1.049 $1.846 $1.760
2010

0 25 Trading 372 $632 $1.106
020 Trading 760 $932 $1.226
0 15 Trading 948 $1.341 $1.415
0 12 Trading 1.058 $1,757 $1.660

Source ICF analysis

Because of rounding, the cost-effectiveness values do not equal the ratio of the costs to the NOx reductions shown n the table
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Table 6-8
Comparison of Estimated 2007 Incremental Ozone Season NOx Emission Reduction, Cost,
and Cost-Effectiveness for Different Regulatory Alternatives

Incremental Cost-
Reduction Incremental to Cost, Incremental to Effectiveness, Relative to
Next-Most-Stringent Next-Most-Stringent Next-Most-Stringent
Alternative Alternative Alternative

Alternative (1,000 ozone season tons) (million 1990S) (19908/0zone season ton)
0 25 Trading® 563 $643 $1.143
0 20 Trading 188 $305 $1.618
015 Trading 187 $430 $2,294
012 Trading 111 $468 $4.240

Source ICF analysis
Because of rounding. the cost-effectiv eness values do not equal the ratio of the incremental costs 1o the NOx reductions shown in the table
* Compared to the Initial Base Case

6.1.5 Initial Base Case Compared to Final Base Case

The Imtial Base Case assumes comphance with RACT. BACT, and NSPS requirements. as well as
Phasc I of the Ozone Transport Commussion (OTC) Memorandum of Understanding (MOU)  As such. it 1s
best sutted for estimating the cost of further controls above the requirements alreads 1n placc  The Final
Basc Case assumes the controls included 1n the Imtial Basc Case. as well as Phase 11 and Phase II1 of the
OTC MOU In the Final Base Casc. many units have alreadv implemented SNCR and SCR controls to meet
the more stringent requirements of the Final Base Case and will not need to spend as much to meet the NOx
SIP call requirements  For this reason. the cost of the NOx SIP call 1s lower when compared to the Final Base
Casec than to the Initial Base Case  For example. the incremental annual cost of the 0 15 alternatine 1s $1.250
million when compared to the Final Base Case. but $1.378 million compared to the Initial Base Case

6.2 Regional versus Uniform Approach to Trading

The uniform alternativ es presented n the preceding section set State-bs -State caps that are all based
on the same nominal emission rate. and envision unrestricted trading of emission allowances among all SIP
call States EPA also examined altermatives that attempt to target the emussion reductions to the sources that
might have the greatest impact on severe non-attainment areas downwind These regional trading alternatives
set tighter caps for States closer to the Northeast, and less stringent caps for the Midwest and Southeast
Because a trading system that allowed unrestricted trade of allowances from region to region would
undermine the stratified caps set up by these regional alternatives, interstate trading is mted to States within
the same regions

The remainder of this section compares the cost and emissions results under the 0.15 trading
alternative with the two-region (Regionality 1) and three region (Regionality 2) alternatives in turn  The
comparisons place less emphasis on cost per ton of NOx removed, and more emphasis on showing the
differences between alternatin es in terms of enussions by region and the effects of trading Because the intent
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of the regional alternatives 1s to cost-effectively reduce ozone levels 1n severe nonattamment areas. the cost
per ton of NOx remon ed 1s of secondary importance compared to the distribution of emission reductions

6.2.1 Comparison of Baseline and Uniform 0.15 Alternative to the Two-Region Alternative

(Regionality 1)

The summary of the effects of the two-region alternative (Regionality 1) relative to the 0.15 trading
alternatnv e are shown in Table 6-9 The two-region alternative restricts trading to within two regions, spht
approximately along Northern and Southern boundanes * Because the two-region alternative reduces the
stringency of the cap (to a nomnal 0.20 Ib/mmBtu) 1n the Region 1 while leaving 1t constant (at a nominal
0.15 Ib/mmBtu) in Region 2, it results m smaller emission reductions in Region 2 compared to the 0.13
trading alternative Figure 6-3 shows the State-by-State emussion results for the two-region alternatn ¢
compared to the Initial Base Case *

The two-region alternatin e would be less costly than the 0 15 trading alternativ e. which 1s to be
expected gnen its lower stringency  The cost of the 0 15 trading alternative compared to the bascline 1s
$1.378 mulhon. while the cost of the two-region alternative 1s $1.118 mitlion Thus. the incremental 111 7
thousand tons of ozone season NOx emissions ehminated 1in 2007 under the uniform 0.15 trading alternatn ¢
relatn e to the two-region alternatin e would cost an additional $260 mullion

Table 6-9
Comparison of Ozone Season NOx Emission Reductions:
Uniform 0.15 Trading Alternative, and the Two-Region Alternative (Regionality 1)

(1,000 tons)
. Reductions Reductions under
Reductions Relative to Initial Incremental Two-Region
Incremental Measure Relative to Initial . Effect of Two- . B
. . Baseline: Two- . Alternative as a
(from Baseline) Baseline: . Region .
0.15 Trading Region Alternative Percentage of
T Alternative 0.15 Trading
Total Tons Reduced 938 826 -112 880
['ons reduced. Region 1 -
- 7%
(0 15 Ib/mmB) 351 340 H 7%
Tons Reduced. Region 2 < o
(0 20 Ib/mmBtu) 587 486 -101 83%

Source ICF analysis

* The two-region area consists of Connecticut. Delaware, District of Columbia, Massachusetts, Maryland.
New Jersey. New York. Ohio, Pennsylvania, Rhode Island, Virgima, and West Virgima m Region 1 (Northeast and
Mid-Atlantic States). and Alabama, Georgia, [lhinoss. Indiana, Kentucky, Michigan, Missouri, North Carolina. South
Carolina, Tennessee. and Wisconsin in Region 2 (Southeast and Midwest States)

* The State Budgets for the two-region alternative used in Figure 6-3 are calculated using the vanable ermission
rates for each SIP call region  The data used to develop Figure 6-3 1s included in Appendix B, Table -3
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6.2.2 Comparison of Three-Region Alternative (Regionality 2) to Uniform 0.15 Alternative

The three-region alternative sets a cap based on 0 12 Ib/mmBtu 1in Region 1, 0 15 ib/mmBtu in
Region 2. and 0 20 Ib/mmBtu 1n the Region 3.° The emission results under the three-region alternative are
similar to those of the 0 13 alternatinve. States 1n the Northeast tend to reduce NOx emissions bevond the
0 15 Ib/mmBtu levels as part of their comphance strategy  Under the 0.15 alternative, these States will
recerve credits that they can sell to electricity generating units i the Southeast and Midwest  Under the three-
region alternative. the electricity generating units n the Northeast are held to a tighter standard than under the
0 15 alternative, and will not recen ¢ as many credits as under the 0 15 alternative

Tables 6-10 and 6-11 display the same information about emissions between alternatives. but
different forms Table 6-10 shows total reductions, while Table 6-11 shows differences Both of the first
two columns of Table 6-10 refer to the 0.15 alternative The first column shows the total NOx reductions {(in
thousands of tons per vear) assigned to each of three regions. based on the caps given to States within Region
I (the Northeast). Region 2 (the Midwest). and Region 3 (the Southeast) These figures represent the
emission reductions by region that would be provided by the 0 13 alternative 1n the sear 2007 if there 15 ho
wnterstate trading. that 1s. 1if States are held to their emissions budgets The second column shows the
projected emissions reductions under the 0 15 alternative. given the interstate trading projected by IPM for
2007 The fact that the total reduction. 938 thousand tons. 1s the same in both columns reflects the fact that
trading redistributes emission reductions but does not change the total

The third column of Table 6-10 shows the tons of reductions by region under the three-region casc.
these figures represent the emissions under the different caps specified by EPA  No interregional trading is
allowed under this alternative  Across the rows of Table 6-10, we see that overall reductions are lower under
the regional alternative. but reductions in the Northeast and Midwest are higher than under the 0 15
altcrnatine  The Southeast. with a cap based on a it of 0 20 Ib/mmBtu. has emussions of over 37 thousand
tons higher than the 0 15 alternative  Figure 6-4 shows the State-bv-State emussion results for the three-
region alternativ e compared to the Intial Base Case and the expected results if the State Budgets were set
with the hmit of 0 15 Ib/mmBtu

The effects of trading and differences between alternatin es are also shown mn Table 6-11 The first
column shows the difference between emission reductions under the 0 135 trading alternative and the
reductions that would be required given the State-bv-State budgets 1f trading 1s not allowed This column
shows that the pattern of trading under the 0 15 trading alternatiy e would tend to reduce emusstons n the
Northeast by an additional 14 thousand tons compared to the State budgets. while allowing the other two
regions to reduce their emissions less than required to meet the State budgets

The second column of Table 6-11 compares the results of the three-region alternative to 0 15
alternative without trading. The threc-region alternative does not reduce total emissions by as much.
emissions would be higher by 22 thousand tons in 2007 under the three-region alternative than under the 0.15

¢ The three-region area consists of Connecticut, Delaware, District of Columbia, Marvland, Massachusetts,
New Jersev. New York. Pennsylvama, and Rhode Island in Region 1(Northeast States), [lhnoss, Indiana. Kentucky,
Michigan, Missouri. Ohio. Virgima. West Virginia, and Wisconsin 1in Region 2 (Midwest and Adjacent OTR States).
and Alabama, Georgia, North Carolina, South Carolina, and Tennessee in Region 3 (Southeast States)

" The data used to develop Figure 6-4 1s included 1n Appendix B. Table B-3
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alternative. largel as a result of higher emissions in the Southeast The three-region alternative does reduce
emissions 1 the Northeast by almost 25 thousand tons more than under the 0 13 alternative beforc trading.
while providing for smaller reductions in the Midwest and especially the Southeast

As shown in the third column of Table 6-10. the effects of the three-region alternative are smaller 1f
the changes due to interregional trading 1n the 0 15 alternative are considered. The three-region alternative
provides about 11 thousand additional tons of reductions 1n the Northeast compared to the 0 15 alternative
after trading. and about five thousand extra tons of reductions in the Midwest  The annual cost of the three-
region alternative compared to the Imtial Base Case 1s $1.349 million The savings for this alternative
compared to the 0 15 alternative would be on the order of $29 million

Table 6-10
Comparison of 2007 Ozone Season NOx Emission Reductions:
0.15 State Budgets, Uniform 0.15 Trading, and the Three-Region Alternative (Regionality 2)

(1,000 tons)
Reductions under Reductions under
Incremental Measure Reductions under Uniform Three-Region
(from Initial Base Case) 0.15 State Budgets® 0.15 Trading Alternative
Total Tons Reduced 938 93% 916
Tons reduced. Region |
(0 12 Ib/mmBtu) 117 131 142
Tons reduced. Region 2
(0 15 Ib/mmBu) 607 603 607
Tons reduced. Region 3
(0 20 Ib/mmBtu) 214 204 167

Source ICE analvsis
' The Statc Budget levels were set with a 0 13 b mmBtu rate and a ozone season cap of 564.000 tons  This column shows Initial Base Case

Emussions - State Budgets for each region  Total emission reductions under the State Budgets are equal to the emmssion reductions under the 0 1€
altemnatine
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Table 6-11
Comparison of the Differences Between 2007 Ozone Season NOx Emissions for

0.15 State Budgets, Three-Region Alternative (Regionality 2), and Uniform 0.15 Trading

(1,000 tons)

Incremental Measure
(from Baseline)

Reductions under
0.15 Trading Relative to
State Budgets®

Reductions under Three-
Region Alternative
Relative to
State Budgets®

Reductions under Three-
Region Alternative
Relative to
0.15 Trading

Total Tons Reduced 00 -220 -220
Tons reduced. Region |
(0 12 Ib/mmB) 138 247 109
Tons reduced. Region 2
(0 15 Ib/mmbBtu) -4 4 0 45
Tons reduced. Region 3
(0 20 Iv/mmBtu) -93 -467 374

Source ICF analvsis

* The State budgets are hsted in the SNPR for the 0 15 altemative and in Appendix B. Table B-1
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Figure 6-3
Comparison of 2007 Ozone Season NOx Emissions in the Initial Base Case with the State Component of the NOx Budget
Under the Two-Region Alternative and the Emissions Results from the Two-Region Alternative

Initial Base Case

Component of NOx Budget
Under the Two-Region Option
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Two-Region Option
Scale Ohio Base Case=163,132 Tons
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Figure 6-4
Comparison of 2007 Ozonce Season NOx Emissions in the Initial Base Case with the State Component
of the NOx Budget for the Three-Region Alternative and the Emissions Results from the Three-Region Alternative
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6.3 Other Program Designs and Sensitivity to Modeling Assumptions

This section compares the major program alternatives considered by EPA in the development of the
NOx SIP call Section 6 3 1 contains a discussion of costs in the absence of interstate trading. Section 6.3 2
contans the results of the banking/no banking analysis, Section 6 3 3 presents an analysis of a 0.35
Ibs/mmBiu alternative. and Section 6 3 4 presents IPM results for the 0 15 trading alternati ¢ under varving
assumptions on technologyv. discount rate. and electricity demand

6.3.1 Costs without Interstate Trading

Another program option is to set State budgets based on a uniform emission rate and to restrict
trading between sources within State boundaries Table 6-12 presents the results of the analysis restricting
trading and shows the difference in outcomes under this “no interstate trading™ case for the 0 135 Ib/mmBtu
alternatine  The cost increase for a program with 23 regions (where each of the jurisdictions covered by the
NOx SIP call would be 1ts own region and allowing trading only within each State or jurisdiction) compared
to the 0 15 alternative 1s approximately two percent  The cost difference 1s due to the fact that there arc some
differences 1n control costs within State boundaries. and effective trading can therefore occur within State
boundaries This estimate of the difference in cost between the 0 15 trading alternative and the alternative
that does not allow mterstate trading 1s dependent on the assumption that all States will set up trading
programs for electricity gencrating units within their boundanes  If States adopt rate-based approaches. the
cost could be expected to be higher. though this possibility was not explicitly modeled for this report * The

distribution of emissions under the no interstate trading case. which 1s equal to the State budgets. 1s shown n
Table 6-10

Table 6-12
Emission Reductions, Cost, and Cost-Effectiveness with and without Interstate Trading in 2007
for the SIP Call Region

0.15 Alternative Effects of

0.15 Alternative without Preventing

Incremental Measure with Interstate Interstate Interstate

(from Base Case) Region* Trading Trading Trading

Region 1 131 117 - 14
NOx Reductions Region 2 603 607 4
(1.000 ozone season tons) Region 3 204 214 9
Region Total 938 938 (
Cost (million 19908%) Region Total $1,378 $1,407 $29
Average Cost per Ton (1990%) Region Total $1.468 $1,499 -

Source ICF analysis
* Regions 1, 2. and 3 are defined in Section 6.2 2

¥ The effects of a program that did not allow trading within States was addressed in EPA September 1937
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6.3.2 Banking

Under an allowance based emissions trading program with banking. sources can create reductions
bevond required levels 1n one season, thus {reeing up some allowances for use in a later season Each banked
allowance represents one ton less emissions in the current season Banking 1s a cross-cutting option, because
1t can be used with any of the uniform or regional alternatives. Banking encourages early reductions, provides
flexibihity, and reduces cost for regulated sources. It also dispels the “use 1t or lose 1t conception concerning
the use of allowances, and accommodates changes in generation activity that may occur in response to
interruptions of power supply from sources that do not emit NOx  On the other hand. banking can create
uncertainty about actual emissions in a given season

EPA considered several banking altematives, including options with (1) no banking. (2) banking of
emussion reductions after the start of the program. (3) banking of “early ” reductions (i e , those that come
before the beginning of the program), (4) and banking from an earhier phase of the program to a later phase

Banking of “earls ” reductions was only modeled for the 0 15 alternative because earlier IPM analvsis
suggested that owners of electricity generating units would want to use 1t to a very limited degree to lower the
costs of future compliance, although not all the important advantages of banking were incorpated into that
analysis (EPA. 1997a) A two-phase banking program was also not modeled Table 6-13 presents IPM
results for the 0 15 alternative with and without banking. wherc banking begins after the start of the program
mn 2003

Banking 1s most valuable for programs in which costs per ton remos ed rise over time, which 1s most
likels to occur if the effective stringency of the regulations rises over ime  In the case of the NOx SIP call.
the cffective stringency nises only shightly over time as a result of a fixed emissions cap interacting with a
growing demand for electricity Over time. however. anticipated improy ements in technology (including
combined-cy cle retrofits) will counteract the effects of growth. so that the cost per ton removed 1s expected to
fall eventualls

Gnven the fact that costs per ton remon ed are expected to rise only shghtly at first and then fall. it is
not surprising that httle banking was predicted by [PM n the 0 15 alternative with banking beginming in
2003 Both costs and the geographic distribution of emission reductions would be almost the same with or
without a banking program
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Table 6-13
Effects of Banking on Estimated Ozone Season NOx Emission Reductions, Incremental Cost,
and Cost-Effectiveness for the 0.15 Trading Alternative

2003 2005 2007 2010
Without Banking [~ 899 933 938 948

Reductions of Ozone season NO,
Emissions (1,000 tons) With Baﬂl\lng 902 931 935 948

Beginning in 2003

Without Banking $1.308 $1.354 $1.378 $1.34]

Costs. Incremental to Initial Base Case

(mullion 1990%) With Banking < .
Beginming 1n 2003 $1,326 $1.348 $1.358 $1.338
Without Banking £1,453 $1.451 $1.468 $1,415

Average Cost/Ton of Ozone season NOx -

Removed (19908) With Banking $1,469 $1.448 $1.453 $1.412

i Beginming i 2003 ’ ) T T

Source ICF analysis

This analysis does not consider a banking plan in which emission reductions prior to 2003 could be
used to case the transition to the NOx SIP call. and help ensure that allowances were available for planning
purposes early 1n the complhiance pertod Under that type of banking program, more tons would be banked
and the savings and other advantages (especially in terms of reduced uncertainty) would be greater  Annual
emusstons starting 1n 2003. however. would be higher and less predictable than in programs that did not allow
early emissions to be banked

6.3.3  Uniform 0.35 Ib/mmBtu Trading Alternative

EPA analyzed the emussions and cost-cffectiveness results of imposing a 0 35 Ib/mmBtu standard for
NOx. assuming no implementation of the OTC MOU Phases Il and 111 (1 ¢ . the Initial Base Case) Under
this scenario, no electricity generating units use post-combustion controls: rather, they add only Title IV
controls The ozone season emissions reductions compared to the Initial Base Case in 2007 are an additional
187 thousand tons By companson. the 0 15 trading altemnative provides ozone season NOx ¢mission
reductions of 938 thousand tons The lower reductions in NOx emussions correspond to lower total and
average costs Table 6-14 illustrates these results
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Table 6-14
Comparison of Estimated 2007 Ozone Season NOx Emission Reductions, Incremental Cost, and
Cost-Effectiveness Between Uniform 0.35 Trading Alternative and 0.15 Trading Alternative

0.35 Trading 0.15 Trading Incremental Effect
NOx Reduction
(1.000 ozone season tons) 187 938 751
Annual Cost
{million 1990%) $217 $1.378 $1.161
Average Cost-Effeciveness
(19908$/0zone season ton) $1.165 $1,468 $303

Source ICF analvsis
Numbers may not sum due to rounding

6.3.4  Sensitivity to IPM Assumptions

Sensitivity analyses on several key assumptions in the IPM analvsis are presented m this section
These analy ses. which respond to many of the comments received on the proposed NOx SIP call, include the
effects of a higher discount rate. lower SNCR effecti eness. shorter equipment life. and higher growth rates
of demand were developed to assess the robustness of the results outhined above The sensitiv ity analvses are
all evaluated relative to the uniform 0 15 trading alternative

Effects of Higher Discount Rate

This sensitivity analysis assumes that the after-tax cost of capital 1s eight percent per annum rather
than the six pereent rate that 1s assumed in the rest of the IPM modeling Table 6-15 presents cost and
ermission reduction differences between the two scenanos  As shown. the incremental cost of the 0 135 trading
alternative rises by about two percent when a higher discount rate 1s assumed  Emission reductions are higher
under the higher discount rate assumption. because the higher discount rate leads operators to delay mstalling
new. lower-emutting umts - The delay 1n introducing new umits leads to higher baseline emussions. and the
need for greater reductions to reach the NOx SIP call cap
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Table 6-15
Effects of Alternative Discount Rate Assumptions on the Emission Reductions and Cost in 2007
for the Uniform 0.15 Trading Alternative

Expected Discount Rate | Higher Discount Rate
(6%) (8%) Incremental Effect

NOx Reduction
(1,000 ozone season tons) 938 940 2
Incremental Annual Cost
(million 1990%) $1,378 $1.414 $36
Average Cost-Effectiveness
(1990%/0zone season ton) $1,468 $1,504 $36

Source ICF analysis

Effects of Lower SNCR Effectiveness

This scenario assumes that, on coal-fired boilers emitting below 0.50 Ib/mmBtu, SNCR will reduce
NOx by 30 percent rather than 40 percent assumed in the rest of the analyses Table 6-16 presents
technology chorces under the expected effectiveness scenario and the lower assumed effectiveness scenario.
as well as the incremental change Table 6-17 presents cost differences between the two scenarios  As
shown. the incremental cost of the 0 15 trading alternative nises (by about 11 percent) when lower SNCR
effectiveness 1s assumed  Shufts 1n the application of technology also take place with lower SNCR
effectiveness Table 6-17 shows that less capacity 1s retrofitted with SNCR when a lower effectiveness 1s
assumed. and more capacity 1s retrofitted with SCR. EPA examined whether this potential increase in the
installation of SCR would be feasible by 2003 and found that 1t would be feasible (EPA, 1998a) Also shown
in Table 6-161s a small increase 1n capacity of gas combined cyvcle units  Costs mncrease n part because of
the reduced cost-effectiveness of the SNCR units, and the consequent need to substitute more expensive
control measures

Table 6-16
Emission Control Cheices by 2007 under Lower SNCR Effectiveness: 0.15 Trading
Expected SNCR Lower SNCR
Effectiveness Effectiveness Incremental Effect of Lower SNCR

(40% reduction from | (30% reduction from Effectiveness

coal-fired units with coal-fired units with

baseline NOx below baseline NOx below Percentage

MW of Capacity 0.5 Ib/mmBtu) 0.5 Ib/mmBtu) Total MW Change

SNCR 133,792 84,761 -49,031 -36 %
SCR*® 63,267 93,638 30,371 47 %
Gas CC 20,443 20.997 554 27%

Source ICF analvsis

* In part because the increased need to 1nstall SCR 1s offset by reductions 1n SNCR 1nstallation, EPA’s analysis of the feasihility of installing control
technologies found that the necessary retrofits under this scenario could be accomplished See “Feasibility of Installing NOx Control Technolegies by
May 2003.7U S EPA July 1998

Page 6-22



Table 6-17
Ozone Season NOx Emission Reductions, Incremental Cost, and Cost-Effectiveness in 2007
Under Lower SNCR Effectiveness: 0.15 Trading

Expected SNCR Lower SNCR
Effectiveness Effectiveness
(40% reduction from (30% reduction from Incremental Effect of
units with baseline NOx | units with baseline NOx Lower SNCR
below 0.5 Ib/mmBtu) below 0.5 Ib/mmBtu) Effectiveness
NOx Reduction
(1.000 ozone season tons) 938 938 0
Annual Cost
(million 1990%) $1.378 $1.526 $148
Average Cost-Lifectiveness
(1990%/070ne season ton) $1.468 $1.626 $138

Source ICE analyvsic

Effects of Shorter Equipment Life

This scenario assumes that all equipment life 1s 135 vears rather than 20 yvears as assumed 1n the other
analvses The changes in the technologies used to comply with the NOx SIP call under this scenario are
similar to those seen for the higher discount rate scenanio capital-intensive technologies are used less. with
greater emphasis on dispatching changes Table 6-18 presents cost differences between the two scenarios
As shown. the incremental cost of the 0 13 trading alternative would nise by six percent if equipment hfe were
shorter than assumed by EPA
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Table 6-18

Ozone Season NOx Emission Reductions, Incremental Cost, and Cost-Effectiv eness in 2007
Assuming Shorter Equipment Life: 0.15 Trading

Expected Life Lower Assumed Life
(20 years) (15 vears) Incremental Effect

NOx Reduction
(1.000 ozone season tons) 938 941 3
Annual Cost
(million 19908%) $1,378 $1.461 $83
Average Cost-Effectiveness
(19908 ‘ozone season ton) $1.468 $1.552 $84

Source ICF anahysis

Numbers may not sum due to rounding

Effects of Alternative Demand Scenarios

Tables 6-19 and 6-20 present the effects on projected cost and cost-effectiveness of changing

electnicity demand forecasts. using the 0 13 trading alternative as a basis for comparison The first alternative

scenario. shown in Table 6-19. assumes the full increase in demand projected by NERC. unlike EPA’s

bascline assumptions. this alternatiy e does not allow for reductions related to the Climate Change Action Plan
(CCAP)’ The second alternative scenario. shown in Table 6-20. assumes that retail competition (1n addition

to the already assumed wholesale competition) occurs throughout the country  Three main quantitatine
effects of retail competition were modeled electricity price reductions. which will induce increases n

electricity demand. nitiation of time-of-dav pricing. and increased retirement of nuclear generation units duc

to therr mability to be competitine

Both of these alternatin e demand scenarios lead. in the Initial Base Case. to more electricity
production from fossil-fueled units  Greater projected fossil-fueled production leads. in turn. to higher
emissions n the Initial Base Case, and the need for greater reductions to meet a given emissions cap  The
total cost and the cost-cffectiveness are therefore higher under the alternativ e demand scenarios

 The CCAP reductions are hsted in Chapter 4, Table 4-1
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Table 6-19

Effects of Assuming Full NERC Demand/No CCAP Reduction on the Effects of
the NOx SIP Call in 2007: 0.15 Trading

NOx Reduction Annual Cost Cost-Effectiveness
(1,000 ozone season tons) (million 1990S) (1990S/ton)
Projected Demand 938 $1.378 $1,468
Full NERC Demand/
No CCAP Reduction 996 $1,502 $1.508
Increase Due to Altemnative
Assumption 58 $124 $40

Source ICF analvsis

Numbers may not sum due to rounding

Table 6-20

Effects of Assuming Retail Competition--More Demand/Less Nuciear Power on the Effects
of the NOx SIP Call in 2007: 0.15 Trading

NOx Reduction (1,000

Annual Cost (million

Cost-Effectiveness

Assumption

ozone season tons) 1990S) (1990S/ton)
Projected Demand 938 $1,378 $1.468
Retail Competition -- More Demand. 996 $1.491 $1.498
Less Nuclear Power
Increase Due to Alternative 58 $113 $30

Source ICF analvsis

Numbers may not sum due to rounding

6.4 Direct Economic Impacts

This section presents the results of the cost analvses from the perspective of potential economic
impacts Direct impacts. which are presented n this section. are those bomne by the entities that potentially
incur costs because they are required to reduce emissions Indirect impacts. on the other hand. fall on entities
that arc affected through their interactions with the directly affected entities  They are presented 1n

Section 6.5

This section moves from the broadest level of impacts down to more specific assessments Costs of
the rules relative to all electricity generation are presented first, followed by consideration of the potential
distribution of costs across types of generators Finally, potential impacts on small owners of electricity
generating umits are summarized
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6.4.1 Costs Relative to Electricity Generation and Revenues

Table 6-21 shows the potential impact of the compliance costs of the rule at the broadest level by
comparing them to the total amount of electricity generated annually  Annualized costs for the vear 2007 are
shown in the third row of the exhibit for four uniform alternatives. These costs are then compared to
electricity generation to show costs in terms of mulls (i e., tenths of cents) per kilowatt-hour. Also shown in
the table is the fact that generation in the SIP call region is lower under each of the alternatives than in the
base casc Because power production will be growing over time with or without the NOx SIP call, producers
in the SIP call regron will still generate more power i 2007 than in the current vear — the effect of the NOx
SIP call will be to lower the rate of generation growth in the SIP call region and shift some of 1t to nearby
States where power 1s less expensive to produce’®. Furthermore, because some utilities will own capacity
both inside and outside of the SIP call region. some of the shifts in generation will represent a shift within
corporations. rather than a shift in output from one group of firms to another

Table 6-21
Generation Changes and Costs Compared to Generation in 2007
for Uniform Alternatives of Differing Stringency

Initial

Base 0.25 0.20 0.15 0.12

Case Trading | Trading | Trading | Trading
Total Generation in SIP Call Region (millions MWhrs) 2.075 2.026 2.026° 2018 1,995
Percent of National Power Generation 56% 55% 55% 55% 54%
Costs Relauve to Iniial Baseline (billion 1990%) - 064 093 138 185
Cost per Unit
(mills/kWh. 1990%) - 031 047 068 093

Source ICF analvsis and US Energy Information Admimistration innuai Energy Outlook 1998 December 1997
* Generation 1s lower under the 0 20 alternative than the 0 25 alternative. the difference 1s not apparent because of rounding

These potential costs can be put into perspective by comparing them to the tvpical revenues recen ed
by electricity supphiers  Table 6-22 shows. for the same alternatives presented 1n the preceding exhibit. the
incremental per-kilowatt cost of generation 1n comparison to an estimate of per-kilowatt-hour revenues
received by utilities and other suppliers 1n the SIP call region  Revenues, in turn, closely approximate the
total costs of supplying electricity to the end-use customer (including amortization of equipment and a return
on invested capital) ' Table 6-22 shows that the potential costs of the rule are less than two percent of the
revenues of electricity suppliers for all of the alternatives, and climb above one percent only for the 0 15 and

'“ EPA did not analyze the potential change 1n electric demand (it is held constant), rather, EPA analvzed the
change 1n the mix of suppliers that may result from implementation of the SIP call

' Table 6-22 shows the costs of the NOx SIP call in 2007 1n comparison to 1996 revenues from electriciy
Per-umt revenues can be expected to change over time (as a result of increased competition in the dustny ). so the
percentage impact of the rule will differ from the impact shown 1n the table
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0 12 alternatines  Under traditional cost-of-service regulation, this potential cost increase could be expected
to constitute the price increase as well

Table 6-22
NOx SIP Call Compliance Costs by Alternative
Compared to Revenues from Electricity in 2007
(1990S)

0.25 0.20 0.15 0.12
Trading | Trading | Trading Trading

Average Per-unit Revenues. 23 Jurisdictions, Base Case

(mulls/kWh)? 60 00 60 00 60 00 60 00
Cost per Unit. all Generation in SIP Call Region (mills/kWh) 031 047 0 68 093
Cost as a Percentage of Revenues 0352% 0.78% 113% 1 55%

Source Average revenues per kWh calculated by ICF using EIA Form 861 for 1996. other figures calculated by ICF

'The table shows the costs of the NOx SIP call in 2007 1 comparison to current revenues from electricity - Per-umt revenues can be expected to
change over ime (as a result of increased competition in the industny ). so the percentage impact of the rule will differ from the impact shown in the
table

Effects of Cost Changes on Electricity Producers

Whether potential costs of the magnitude shown 1n Tables 6-21 and 6-22 have a significant impact
on electricity producers depends in part on whether the costs will be accompanied by offsetting price changes
In the past. because the electric power industry was tightly regulated. 1t was reasonable to assume that their
commuissions would have approved (perhaps after a lag) rate increases sufficient to cover the costs related to
emussion control programs  Alternatively. part of the rule-related increases in operating costs mav have been
reflected 1n fucl adjustment clauses The lack of competition helped to limit the reduction in demand resulting
from a rate increase  Utlities could thereby expect to continue receiving an adequate return on im ested
capital. and concerns about economic impacts were limited to the lag between cost and rate increases. and the
impacts of the ratc increases on electricity demand

More recently. the restructuring of the industry and the prospect of competition among utihities and
non-utility producers has added uncertanty to the task of projecting economic impacts on uttlities
Compctition at the wholesale level may complicate the process of passing on unusually high costs. while
greater uncertainty over the spced of retail deregulation increases the difficulty of projecting the price impact
on customers This section discusses some potential effects of the restructuring process on the recovery of
the costs of the rule by electricity generators

The potential effects of the NOx SIP call on the electric power industry will depend 1n part on the
timing of the rule relative to the progress of the restructuring process The NOx SIP call is scheduled to go
into effect by mid-2003 Competition at the wholesale level is already underway and will be fully
implemented prior to 2003  Competition at the retail level is expected to spread widely by 2002. and to be
largely complete by 2003 to 2005 (in the States where 1t occurs) Thus, for most of the period in which the
NOx SIP call will impose costs. the assumptions of frecly competitive markets should apply. The following
discussion of effects on utihitics. therefore, begins from a free-market perspective Following that discussion,
the cffects of possible limuts on competition early in the period are discussed.
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Effects of Cost Increases Under Competition

In a world 1n which electricity prices are set by competitiv e market forces at both the wholesale and
the retail level, theory predicts that the interaction of buyers and sellers will ensure that prices reflect the
marginal costs of generation (that is, the incremental costs of producing another unit of output) ' The need to
limit NOx even as electricity output increases means that marginal costs of generation will nise” producing
more electricity under the NOx SIP call might require using more reagent for SNCRs as capacity factors
increase. or it might require the use of higher-cost fuels than are used under the Initial Base Case Assuming
that the demand for electricity 1s relativelv nelastic (which 1s a reasonable consen ative assumption for the
short run). the price of electncity is predicted to nse by up to the amount that marginal costs nise **

Because suppliers in a competitive market are not required to produce at a loss, this increase in prices
can be expected to be high enough to at least cover the variable costs actually mcurred by every producer
Any kilow att-hours that would have cost more to generate than the revenues they would bring in would not be
produced The fact that price will be high enough to cover variable costs. however, does not by 1tself mean
that there would be no impacts on generators. Some generating units might have unusually high variable
costs for any given level of output; such umts will not be used during time periods in which the market price
of electricity 1s too low given their variable costs  Overall. generators 1n the SIP call region are predicted to
cut output during the ozone season by several percent. largels from power plants that would use control
strategies with high marginal costs (e.g . combinations of SNCR and allowance purchases) The owners of
these units would lose the net revenues thev would have earned on those kilowatt-hours of output that thev
did not produce. 1f their State chose to implement the NOx SIP call as modeled by EPA

A more significant 1ssue is that the adjustment of prices in response to changes in marginal costs
does not guarantee that all increases 1n fixed costs will be covered Fixed costs (such as the capital costs of
installing emission control svstems) do not affect the free market equilibrium unless theyv are large enough to
result 1n the retirement of plants as a way to avoid incurring unrecoverable costs  Short of early retirement.
which IPM does not project for any sigmificant amount of capacity, there 1s no necessary connection between
fixed costs and price changes

Some or all of the fixed costs of the rule can be recouped 1f the price increases exceed the average
change n variable costs A relatively large increase in marginal costs could occur. for example. if generating
units that are available for generating incremental power tend to be those with high variable costs of control
(e g . those with SNCR and a need to purchase allowances for every additional mmBtu of fuel used) Becausc
the change 1n the price of electricity will be determined by the increase in marginal costs for these marginal
units. the price increase could be higher than the average increase in variable costs

12 The total price of electricity to consumers includes, m addition to the costs of energy, additional costs for
transmussion, distribution, and (where appropriate) charges for peak capacity Capacity charges were found not to be
affected sigmficantly under the 0.15 alternative, and transmission and distnibution charges are assumed not to change 1n
response to the NOx SIP call Thus, this analvsts and discussion focuses on the marginal costs of producing energy,
which are expected to nise as a result of the NOx SIP call

'3 A price increase could result 1n a more sigmificant reduction in the quantity of electricity demanded in the
long run than in the short run - A reduction m electricity demand would lower the total costs of the NOx SIP call. and
limzt the size of the price mcrease, while reducing the revenues received by electricity producers  These possible
impacts have not been analvzed for this report
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This pattern appears to fit the case of the 0 15 alternative  Among coal-fired boilers, those umts
projected to retrofit with SNCR tend not to be used to thc maximum extent possible (in part because their
costs of operation are hugh). By contrast. the coal-fired boilers retrofit with SCR, which have lower increases
n marginal cost, tend to be run almost continuously, and cannot contribute to further increases in output
Thus. mcreases in electricity output tend to come from the under-utihized units retrofit with SNCR, and the
marginal costs of electricity tend to reflect their igh variable costs of control Based on model results, it
appears that marginal-cost-based prices would rise by more than enough to cover in aggregate both the fixed
and variable costs of the rule

There 1s, however. no guarantee or even expectation that the increased revenues will accrue n exact
proportion to increased costs Rather. owners of units for which emissions are unusually low in the baseline
(or for which costs of control are low) will tend to gain when prices nise as a result of the rule  Conversely.
owners of high-emitting units that are costly to control will not necessarily recover all of their increased costs
The additional costs might then be borne by the owners of those units

Because of the restructuring process that 1s accompanying the shift from regulated to free market
conditions. the 1dentitics of the owners of the units is somewhat uncertain  The traditional. vertically
mtegrated utility provides all of the functions of generation, transmussion, distribution, and marketing
services Under competition. some of these functions are likely to be spht off utilities might sell off their
generation capacity and/or turn over their marketing functions to other entities, possibly keeping their
transmission and distribution functions The owners of the power plants. who will presumably be responsible
for reducing emissions and for holding sufficient allowances. might well be entities other than the utilities that
currently own them

Whether this change 1n ownership also means that any particularly high costs under the NOx SIP call
will fall on the new owners 1s less clear  To the extent that unrecoverable costs of compliance can be clearly
predicted before the sale of the power plant. these potential costs will most likely be considered fully in the
negotiations over the setling price  That 1s. unusually high-emutting plants will tend to have lower market
valucs than clean ones  Only the costs that cannot be foreseen (resulting. perhaps, from unforeseen increases
1n allowance prices) will fall on the new owners A significant portion of the costs of the rule mght then be
borne by the current owners of thosc generation assets that will cost the most to control Because most
utilities own a range of different types of gencration capacity. with varving baseline NOx rates. some of the
variabihity in costs can be expected to be canceled out  high costs for high-emitting generation will be
balanced in manyv cases by plants with low or zero emissions

Effects of Cost Increases during the Transition to Competition

As mentioned above. there may be cases in which electricity 1s sold at regulated retail prices for a
pertod after the implementation of the NOx SIP call The effects of the regulations will ultimatelv depend on
the decisions made by the utility regulators. and cannot therefore be predicted with assurance. Understanding
the reason for the continued regulation of retail electricity prices might narrow the uncertainty over their
possible effects

One of the main reasons that some retail price regulation will persist is to deal with the problem of
“stranded costs” — fixed costs that were incurred under a regulated environment, for generation assets that
would not be able to cover their full costs in a free market Regulatory responses to the problem of stranded
costs vary by SIP call region and situation In some cases, the issue of stranded cost recovery has been
separated from the 1ssue of free market rates by including on utility bills a separate, non-by-passable charge
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to cover stranded costs  The rest of the bill would be determined by the market, and could presumably take
the effects of the NOx SIP call into account

In other cases. utility regulators have agreed to fix retail prices for the electricity sold by utilities that
own these assets for a set period, rather than allowing the generating prices that customers will ultimately sec
to float down to free-market levels. If the utility 1s able to reduce 1ts costs (of generation, or of purchasing
power from other suppliers). while continuing to sell at a fixed rate. it will be able to cover some portion of 1ts
stranded costs In some cases. the utilities agree to provide a discount from previous regulated rates. so that
consumers can realize some of the advantages of the free market even during the transition. If the terms of
the agreed-upon rate freeze (including the size of the mitial discount) do not take into account the additional
costs associated with the NOx SIP call, the utility might be in the position of absorbing the costs of the rulc
for the length of the price freeze State utihity regulators mayv need to be cogmizant of the potential effects of
the NOx SIP call on the need for stranded cost recoven

6.4.2 Potential Electricity Price Changes

As discussed above. a reasonable basis for projecting price changes 1n response to cost increases 1s
the mcrease 1n marginal costs of electricity production Marginal cost changes (that 1s. cost changes that vary
with firm or industny output) are key because they immediately affect the market equilibrium. 1f demand can
be assumed to be relatively inelastic. microeconomic theory strongly suggests that almost all of a marginal
cost increase will be quickly translated into increased prices Because electricity demand has been relatively
inelastic. 1n the short run, the change in marginal costs resulting from the rules 1s a reasonable upper-bound
estimate of the change n electricity prices in the short run

If all States implemented the NOx SIP call as 1illustratively modeled by EPA, annual average
margmal costs of electricity production could rnise by 1 0 mill/kWh 1n 2007. or about 1 6 percent of average
revenues per kWh  Overall. the marginal cost changes in 2007 fall in the middle of the changes over the
period from 2003 to 2010.

Prices could rise by these same amounts as an upper bound estimate. to the extent that electricity
demand 1s not completely melastic, prices would not rise as much  If prices were to go up on the order of the
changes 1n marginal costs. total revenues to the electric power industry. 1n the absence of a change n
generation. would rise by about $1 9 billion 1n 2007, and the ner revenues to the industry after the increase in
costs would be on the order of half of a billion dollars. Estimating economic impacts 1s made somewhat more
complex by the fact that gencration 1s projected to be lower i some vears under the NOx SIP call than in the
base case. by 2 8 percent in 2007 for the 0.15 alternative. for example This decline would require utihties
within the SIP call region to purchase more power from outside the SIP call region (or import it from
generating capacity thev own outside the SIP call region), though this increased cost would be largely
balanced out by savings of the costs of generation

6.4.3 Distribution of Cost Impacts Across Generation Types

Impacts on electricity producers will also depend heavily on the characteristics of their power plants
Utilities with an unusually high percentage of capacity and generation from units that start out with low
ermission rates. or are relative mexpensive to control, will generally have lower costs per kilowatt-hour of

electricity produced These utilities might include those that have already been regulated under other
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regulations. and therefore have low baseline emissions  Other utilities mayv have a preponderance of small
coal-fired boilers with high baseline emissions rates  These utilitics may have to nstall controls to reduce
bascline emussions rates. and then may still have to purchase allowances mn order to comply

Though costs per kilowatt hour can be different for every affected umt, 1t can be instructive to show
costs for tyvpical units in the most important generator categories. Table 6-23 presents IPM results for four
tvpes of umts' combustion turbines; gas combined cycle; oil/gas-fired boilers: and coal-fired boilers Within
each type. results are shown for small and large examples, where sizes are selected as the lower and upper
quartiles of the size distribution, respectivels  The population is further subdivided into examples with low
mtial NOx rates (at the lower quartile of rates) and high mmitial NOx rates (at the upper quartile) Finally, for
the boilers. examples for cases with SCR and SNCR are displaved

Costs. displaved in mills per kilowatt hours. are calculated by adding the cost of the control
technology (1f any) to the number of allowances that could be sold. times an estimate of the value of the
allowances For the purposes of exposition. allowance prices are assumed to be $3.000 per ton, on the basis
of the marginal cost of NOx reductions 1n the 0 15 trading alternative over the analvtical period  The number
of allowances that could be sold is calculated by comparing controlled emission rates to an estimate of the
allowances that would be allocated to the unit under the 0 15 alternative, and multiplyving by an estimate of
the fucl mput to the umit over the ozone scason The total net cost of compliance. considering both control
measure costs and allowance costs or revenues. 1s then divided by estimated annual generation to vield an
average cost per kWh

As scen 1n the table. typical combustion turbines and combined-cy cle plants realize savings rather
than costs from the rule (not counting administrativ e or momtoring costs) Because their emission rates are
tvpically low even in the baseline (due 1n some cases to previously installed control devices). theyv are not
assumed to be retrofitted with additional emission control devices

O1l and gas-fired boilers with low initial rates can experience savings analogous to those for
combustion turbines and combined cycle units  Oil and gas boilers with high rates can have net costs. with or
without the addition of control technology  If electricity prices nise appreciably (in step with changes in
marginal costs. for example) as a result of the NOx SIP call. some owners of o1l and gas-fired boilers would
be better off because their control costs would be lower than the industry-wide increase i marginal costs

Coal-fired boilers. which provide the majonity of fossil generation. can have costs n the range of one
mill per kilowatt hour This cost 1s comparable to, though somewhat higher than, the average costs for all
generation under the 0.15 alternative  That cost increase, of 0 68 mills/kWh. 1s shown in Table 6-21 As
shown in Table 6-23, costs can be expected to be higher for smaller units (1 0 - 1 6 mills/kWh) than for large
units (0 4 - 1 0 mulls/kWh). Costs will also tend to be higher for those units with higher baseline rates
(including some Group 2 boilers, which were not required to reach low rates under Title IV)

Analysis of the IPM resuits also shows changes in capacity factors for some of the typical units in
response to the NOx SIP call. Units that employ SNCR are most likely to reduce their capacity factors, and
those with low controlled rates (either coal with SCR or gas turbine/CC) are likely to increase their capacity
factors As discussed above, this pattern leaves the marginal units more likely to have high marginal costs of
generation. because the units with available capacity face additional costs of purchasing reagent and
allowances when they increase generation The units that reduce their capacity factors will lose the revenues
that would hay e accompanied their lost output; on the other hand, thev also save their variable costs of
operation for those kilowatt hours
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Table 6-23
Potential Net Cost (After Allowance Purchases/Sales) by Unit Type under 0.15 Trading Alternative in 2007

(mills/kWh, 1990S)
Small Units Large Units
Low Initial | High Initial

Unit Type NOx Rate NO» Rate Low Initial NOx Rate High Initial NOx Rate
Combustion . .
Turbime (Unaffected) | (Unaftected) -13 -04
Qas Combined 13 03 20 03
Crcle
O1l/Gas Fired - 04 01
Boiler 0o 0% 03 (SNCR) 03 (SNCR)

10 16 09 04 10 053
Coal Fired Boiler (SNCR) (SNCR) (SCR) (SNCR) (SCR) (SNCR)

Source ICF analvsis

6.4.4 Potential Impacts on Small Electricity Generators

To mvestigate the possibility that small utilities and other small affected entities could be adversels
affected by the NOx SIP call, EPA has conducted a screcning analyvsis of small entity impacts  That analvsis
revcals that a relatively small number of small utilities are potentially affected n this analysis, 1n part because
coverage 1s imited to units greater than 25 MW . and 1n part because small utilities are more common 1n the
western states that are outside the 23 jurisdictions named in the SIP call Of almost 900 utilities nationwide
that gencrate electricity . over 700 are considered small by SBA s definition (of less than 4 billion kWh per
vecar) Fewer than 250 of these small utilities are found 1n the SIP call region. however, and of these only
about 190 own fossil-fuel fired units Excluding thosc utilities that have no units greater than 25 MW Jeavcs
41 small potentially affected utilitics

Though many of these small utilities will be affected to a mmor degree only, about half mas
experience cost mncreases that are greater that one percent of their electricity-based revenues under EPA s
llustrative implementation scenario  The small utilities that mav be more senously affected tend to be thosc
relving more heavily on coal-fired boilers, especially cvclones (which tend to have high uncontrolled
emissions and are not subject to tight controls under Title IV), and those with units whose baseline NOx
emission rates are unusually igh  While these utihities constitute almost half of affected small utilities. they
are less then ten percent of the small utihties that mav be affected in the absence of the size cut-off
established by EPA to limit impacts on small sources

In a search for small non-utility generators, EPA identified approximately 100 affected units that
generate electricity but are not owned by a utility. The owners of almost all of these units are 1dentified using
a data base of non-utility generators. Data collected on the revenues, SIC codes, and total gencration of the
owners or their parent companies are used to divide the owners into small and large entities  Those for whom
data on size arc unavailable are assumed 10 be small n order to estimate a conservative “worst casc’
scenario In all, 73 small non-utility entities with unuts greater than 25 MW are analvzed
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Estimated costs of compliance are calculated under the conservative assumption that all small non-
utility units comply through the purchase of allowances This approach would tend to overstate complhance
costs because 1t does not consider cases 1n which emission reductions can be achieved at costs below the
marginal cost of reductions in the SIP call region In the 0.15 trading alternative. 12 entities judged to be
small are projected to face costs in excess of one percent of revenues under EPA s illustrative implementation
scenario  These 12 entities constitute about 16 percent of the 73 small non-utilities anal zed

Adding 20 small utilities to 12 small non-utility entities vields a total of 32 small entities in the
trading program with projected costs in excess of one percent of revenues  These 32 entities constitute about
27 percent of all small affected entities, though it would be an even smaller percentage 1f a 25 MW cut-off
was not used

6.4.5 Potential for Closures and Additions of Capacity

A potenuially important measure of the economic impacts of a rule is the number of potential closures
predicted to result from the rule  Closures occur when the costs of compliance are so high as to make the net
present valuce of future operation negative, leading to the abandonment of a productiv ¢ asset as the least-
costly alternative  New installations of capacity induced by the rule constitute another important measure

The results of the IPM analysis show that some capacity could be shut down or retired early as a
result of the NOx SIP call. if the States implemented the SIP call as EPA modeled it At most. 183 MW of
coal-fired capacity and 151 MW of oil/gas-fired capacity. out of a total of over 230.000 MW, are projected to
closc Thus. all but 0 7 percent of capacity would continuc to operate under the NOx SIP call  These
potential closures will be more than offset (1n terms of capacity) by an increase in combined-cy cle units of
between 1.798 and 4.156 MW (depending on the alternative)

6.5 Indirect Economic Impacts

In addition to impacts on the entities that are potentially directly affected by the rules. there will be
some impacts on sectors of the economy that nteract with the clectnicity generating industn - This section
bricfly examunes the potential effects on fuel suppliers. industrial users of electricity . and houscholds
6.5.1 Potential Employment Impacts

Emission control devices will have to be installed as a result of the NOx SIP call Thus. the rule will
generate an initial demand for workers to nstall emission control technology and a continuous demand for

workers to operate and maintain the technology Tables 6-24 and 6-25 present the potential impact on
employment in the control technology sector for the 0 15 trading alternative
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Table 6-24
Potential Impact on Employment in the Control Technology Sector: 0.15 Trading
(Construction and Installation)

Labor Required for Construction and Installation Increased Annual
2000 - 2003 Labor Demand,
assuming construction
Combustion and installation take
Controls SCR SNCR Total three years (FTEs)
(worker-vears) (worker-vears) (worker-years) (worker-vears)
6.511 21,535 14,312 42,358 14119

Source ICF analysis

Table 6-25
Potential Impact of (.15 Trading Alternative on Labor Requirements in the Control Technology Sector (O&M)
in 2007
(Full-Time Equivalent)
SCR SNCR Total
316 669 985

Source ICF analysis
No additional O&\1 assumed to be required for combustion controls

The NOx SIP call may also affect demand for labor in the coal and natural gas sectors Coal
produced 1s hikely to decrease while natural gas production is likely to increase  The resulting decrease in the
demand for coal workers (which amounts to less than one percent of total coal mining emplovment) and
increase in the demand for natural gas workers are presented 1n Tables 6-26 and 6-27 EPA did not estimatc
the potential additional indirect impact on labor demand for coal transportation workers. but 1t is expected to
be smaller the than potential changes in production workers

Table 6-26
Potential Effects of 0.15 Trading Alternative on Coal Production and Employment Demand in 2007
Change in Coal
Production in
Total Nationwide Response to NOx
Coal Production, SIP Call, 0.15
Initial Base Case Alternative Labor Hours Change in Labor
(million tons) (million tons) (thousands) Requirement (FTE)
Eastern U S 5117 46 -809 -392
Western U S 5137 -2.6 -113 -44

Source ICF analysis Assumes growth in output per worker to 11.734 tons yr for eastern miners, 58.433 tons yr for western miners  See base casc
assumptions and EPA. June 1997
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Table 6-27

Potential Effects of 0.15 Trading Alternative on Natural Gas Production and Employment Demand in 2007

Initial Base Increase in Labor Demand Change in Labor
Natural Gas Use Natural Gas Use (FTE per billion cubic feet Requirement
(billions of cubic feet ) (billions of cubic feet ) per vear) (FTE)
1.928 80 7 48 600

Source ICF analvsis

Table 6-28 presents the potential overall impact on labor demand m 2007. The increase in demand
for control technology construction and installation workers 1s not taken into account 1n calculating the net
change 1n labor demand because these workers are needed only during the construction and installation stage
(the first three vears) As shown, the labor demand in 2007 1s likely to increase by 1.149 workers as a result

of the NOx SIP call

Table 6-28
Summary of Potential Labor Demand Impacts of 0.15 Trading Alternative in 2007
Market Segment Change in Labor Requirement (FTE)
Coal Production - East -392
Coal Producton - West -44
Natural Gas Production 600
Emussion Control Technology (O&M) *® 983
Net Change 1,149

Source ICF analvars
* There will al<o be a labor requirement equialent to 14.119 FTEs per vear for pollution control svstem 1nstallation between
2001 and 2003

6.5.2 Potential Impacts on Industrial Users of Electricity

The potential costs of the NOx SIP call are expected to be passed along to electricity users through
rate increases. as discussed in Section 6 4 Whether the rate increases significantly affect industnal users
depends both on the s1ze of the increases and the amount of electricity used, relative 1o industrial output

Total net electricity use by manufacturing sectors in 1994 was 2,656 trillion Btu, which equals 778 billion
kWh The value of total shipments from the manufacturing sector in 1995 was $3,119 billion (in 1990
dollars), of which $1.485 billion represented value added (as opposed to the value of purchased materials and
other inputs) Thus. on average, the manufacturing sector used 0.25 kWh of electricity per dollar of output
(or 0.52 kWh per dollar of value added) If the price of electricity nises by 1.0 mill/kWh 1n 2007, which 1s the
generation-weighted increase in marginal costs, industry would experience a cost increase of 0.25 *
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$1 0/1000 or a 0 03 cents for each dollar of shipments. or 0 03 cents for each dollar of value added The cost
increases, then. would be a few hundredths of a percent of the value of output on average '*

These caiculations refer only to the average manufacturing entity. Some industries use considerably
more electricity than others. meaning that the potential impacts could be more serious for some entities.
Table 6-29 shows the electricity use, value added, and value of shipments for the six two-digit manufacturing
industries that use the most electricity per dollar of value added Table 6-29 also shows the effect of a 1 O
mull increase n the electricity prices per kWh as a percentage of the two output measures As seen, even the
costs for the most electricity-intensive two-digit industnes 1s below a quarter of one percent  Table 6-30
shows the electricity demand. value of shipments and the effect of an increase n electricity prices per kWh as
a percentage of value of shipments for the four-digit manufacturing industnies that use the most electricity per
dollar of output. A total of nine imdustries at the four-digit level had costs greater than the industry with the
highest costs at the two-digit level. Even for these few electricity-intensive industries, cost impacts would be
less than one percent

14 1997 Staustical Abstract of the United States, U.S Department of Commerce, Bureau of the Census. Tables
1219 and 930, pp 739 and 587
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Table 6-29

Potential Impacts of Electricity Rate Increases in 2007 on Energy-Intensive Industries of .15 Trading

Alternative

(by Two-Digit SIC Code, 19908)

Total Electricity Used per | Potential Increase of
Net Output of Industry Dollar of Qutput 1 milVkWh* as a
Electricity (billion 908S) (KWh/90S) Percentage of Output
Use
SIC (billion Value Value of Value Value of Value Value of
Industry Code kWh) Added | Shipments | Added | Shipments | Added | Shipments

Primany Metals 33 144 $61 $156 237 0921 000% 0 09%
Petroleum and
Coal Products 29 35 $28 $131 126 027 013% 003%
Textile Mill
Products 22 33 $29 $70 115 0471 012% 0 05%
Stone. Clayv. and
Glass Products 32 36 $37 $66 099 055] 010% 005%
Paper and Allied
Products 26 65 $70 $150 093 0431 009% 0 04%
Chemucals and
Allied Products 28 152 $171 $315 089 0481 009% 005%
All Other
Manufacturing 311 $1.091 $2.231 028 0141 003% 001%

Source /997 Statistical Abstract table 930 and 1219. pp 587. 739-743. and ICF calculations One hWh assumed to be 3 412 Btu

* Potential increase under full competition m the electric power industry with marginal cost pricing  Actual increase may be less if full competition
does not occur (under cost of service pnicing. the increase 1s estimated to be 0 7 mill KWh)
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Table 6-30

Potential Impacts of Electricity Rate Increases in 2007 on Energy-Intensive Industries of .15 Trading

Alternative

(by Four-Digit SIC Code, 19905)

L. Potential
Electricity
L Value of y Increase of 1
Electricity Shipments Demand per IKWh*
Name SIC Code | Demand ( e Dollarof | 75 " 1 #°
(million kWh) 19905;1 Output aofe\::f:eaie
(KWh/90S) yane o
Shipments
Industrial Gases 2813 22816 $3.051 7 48 073%
h]éclron}etallurglcal Products, 3313 4797 $1.020 4°0 047%
Except Steel
In@ustnal Inorganic Chemicals. 2819 42786 $14.530 294 0299,
NEC
Cement, Hvdraulic 3241 10.789 $3,125 211 021%
Primary Smelung and Refining of - < . o
Nonferrous Metals 3339 4,205 $2,509 168 0 17%
Lime 3274 1,151 $805 143 0 14%
Paper Mills 2621 37.503 $33.485 112 011%
Glass Containers 3221 4.268 $3.823 112 011%
Steel Works, Blast Fumaces 3312 45.463 $45.587 100 0 10%
{Including Coke)

Source E1A 1996 Electric Sales und Revenue. Dec 1997, Bureau of Economic Analyses. Shipments of Manufacturing Industnies www bea doc gov
* Potential increase under full competition in the electric power industry with margsnal cost pricing  Actual increase mas be less 1f full competition
does not occur (under cost of service pricing the increase 1s estimated to be 0 7 mill kWh)

6.5.3 Potential Impacts on Households

Impacts on household budgets will be smaller than the percentage increase in electricits prices.
because electricity 1s only one component of expenditures Households used 961 billion kWh of electricity in
1993, or an aerage of almost 10.000 kWh per household '* An increase of 1 mill/kWh would add about $10
annually to the average household budget As median income per household was over $29.500 in 1995 (1n
1990 dollars), the tvpical increase in electnicity cost would take an additional 0.03 percent (that 1s, a thirtieth
of one percent) from the income of a typical household '°

The impacts would be higher for households with unusually high electricity demand or unusually low
incomes Table 6-31 shows typical annual electricity bills for households in different parts of the income
distribution, and the effect that an increase in electricity prices of 1 0 mill would have on their incomes

131997 Stansucal Abstract, Table 929. p 587
16 1997 Staustical Abstract, Table 719.p 466

Page 6-38




Table 6-31
Potential Impacts of Electricity Rate Increases in 2007 on Households by Income Categor)
of .15 Trading Alternative

(1990S)
Potential
Increase of 1
Electricity as a mill/kWh* as a
Assumed Annual | Typical Annual Percentage of Percentage of
Income Category Income Electricity Bill Income Income
Less than $15,000 £7.500 $£544 7.3% 0 12%
$15.000 to $34.995 $25,000 $704 28% 005%
$35.000 to $74.999 $55.000 $832 15% 003%

Source 199~ Sratisucal 4Absiract, Table 720. p 467. and ICF calculations. assuming an average price of electricity of 6 cents per kWh
* Potential inerease under full competition 1n the electric power industry with marginal cost pricing  Actual increase may be less 1f full competition
does not occur (under cost of service pricing. the increase 1s estimated to be 0 7 mill KWh)

Table 6-31 shows that electricity use rises with mncome. but not 1n direct proportion households with
very low incomes spend almost as much as those with substantially higher incomes Thus, electricity takes a
larger percentage of income from the poor than from the ich  Because of the size of the increase in electricity
prices expected to result from the NOx SIP call 1s small. the effects on even the least-well-off households
will be much smaller than one percent Most households are likely to see a net reduction 1n electricity rates
over the coming decade as a result of the savings from restructuring. despite the increases from the NOx SIP
call

Variations 1n impacts on residential consumers n different parts the SIP call region are also
estimated under EPA s illustrative implementation scenario  Because per-household electricity use varies
from State to State. costs impacts by State vary as well The 1996 median electricity expenditures as a
percentage of household income was 2 1 percent across the entire SIP call region  For six States, electricity
expenditures as a percentage of income was less than 1 5 percent. consumers 1n these States are likely to have
relatn elv smaller cost increases  On the other hand. the ratio of electricity expenditures to income was
greater than 3 percent 1n a total of five States. with the highest ratio reaching 3 9 percent in Tennessee The
NOXx SIP call could have somewhat larger effects on consumers in these States. because any given increase in
electncity prices will be applied to larger portions of their incomes Even in these States. though. the price
increases Iikely to result from the NOx SIP call will be less than a tenth of one percent of income."”

' 1997 Stansucal Abstract, Table 722.p 468 EIA Electric Sales and Revenue, 1996, Tables 5 and 6.
p 17-18
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6.6 Administrative Costs
Administrative Costs to Electricity Generating Units

Admunistrative costs to operators of electricity generating units are associated with monitoring NOx
emissions, reporting compliance information, permitting. and allowance trading. Table 6-32 presents the
administrative costs to electricity generating units for emissions monitoring, reporting. and permitting The
costs presented are incremental to costs in the Initial Base Case. EPA estimates that the average unit costs
for emissions monitoring, compliance reporting. and permitting are $3,193, $621, and $353, respectively.
The emissions and monitoring costs include capital and ongoing operations and maintenance costs. The
emissions monitoring unit costs to sources vary depending upon the source type and on the monitoring
requirements that the given source is already meeting A unit that 1s already subject to both the Title IV
monitoring requirements and the requirements of the SIP call trading program will not have any additional
administrative burdens imposed by the program, while a coal unit that 1s not currently subject to any
monitoring and reporting requirements will incur administrative costs

Table 6-32
Potential Administrative Costs for Electricity Generating Units, 2007
(1990S)
Emissions Monitoring Compliance Reporting Permitting
Average Unit Costs $3,193 $621 $353
Annuahzed Costs® $4.033 $785 $445

*EPA assumes 1.263 units have incremental comphiance requirements
Source ICF Analysis
Numbers may not sum due to rounding

The number of units determines the need for permits and reporting  All 1.995 units will incur
comphance reporting and permitting costs A permit is required for each unit every five vears  The unit
permutting costs n Table 6-32 may appear to be low because they have been annualized over the five vear
permut cvcle EPA assumes that these costs will not vary among the regulatory alternatives considered
because the number of units does not vary much by alternative

Table 6-33 presents the potential transaction costs to owners of electricity generating units for

trading allowances under the different regulatory alternatives. Transaction costs are estimated to be 1 5
percent of the total values of the traded allowances
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Table 6-33
Potential Allowance Trading Transaction Costs for Electricity Generating Units
for the NOx SIP Call by Uniform Alternative

Alternatives Transaction Costs®
(Ibs/mmbtu) (million 19908)
0 25 Trading $08

0 20 Trading $10

0 15 Trading $17

0 12 Trading $33

* Total cost of allowance 1s included in compliance costs
Source ICF analysis

Total Administrative Costs

Table 6-34 presents the potential total annualized administrative costs to owners of electricity
gencrating umits by alternatne  The costs presented are incremental to the Initial Base Case  The total
admnistratn ¢ costs mclude monitoring. comphance reporting. permitting. and allowance trading transactions
Ccosts

Table 6-34
Potential Total Administrative Costs to Owners of
Electricity Generating Units in 2007
(million 19908)

Total Annualized

Alternatives (Ibs/mmbtu) Administrative Costs
0 25 Trading $53
0 20 Trading $£55
0 15 Trading $62
0 12 Trading §78

Source ICF analysis
Numbers may not sum due to rounding
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Chapter 7. RESULTS OF COST, EMISSIONS REDUCTIONS, AND ECONOMIC IMPACT
ANALYSES FOR NON-ELECTRICITY GENERATING UNITS

This chapter presents the results of the cost and economic impact analyses for industrial boilers.
combustion turbines and other stationary sources  The cost and economic impact analyses (including
potential impacts to small entitics and public sector entities) evaluate the potential impacts associated with
this SIP call, bascd on assumptions about how the States will implement the requirements associated with
meeting therr NOx budgets  In an effort to narrow the scope of sources potentially affected by this rule. only
large sources arc potentially affected (sec Chapter 3) In addition, the Agency considered other factors to
reduce the number of sources including av ailabihity of control measure data, source category emissions
relatn e to total baseline NOx emissions 1n the SIP call region. and the level of baseline emissions control
Additional source categorics are elimnated from further consideration based on an analysis of the average
cost-effectn eness of emussions control for the source category considering control. monitoring. and
administrative costs  Prior to the cost-effectiveness analysis. the remaining groups of source categories are
six (1) industrial boilers and combustion turbines. (2) stationary internal combustion (IC) engines. (3)
cement kilns, (4) process heaters. (3) glass manufacturing operations. and (6) commercial and industrial
mcinerators  The results of the average cost-effectivencss analvsis for each of these remaining source
categony groups are found in Section 7.1. Section 7 2 describes the potential economic impacts of the
preferred option and selected other options. and Section 7.3 analy zes the potential impacts on small entities n
particular  The economic impact sections focus on detailed results for the preferred options and provides a
brief comparison with the range of results for other options considered  More detailed results for the other
options considered are provided 1n the economic impact analysis report (Abt. 1998 ) Finalls . references for
the chapter are provided 1n Section 7 4

7.1 Compliance Costs and Cost-Effectiveness

Under the final NO SIP call rulemaking. four regulatory alternatives are analy zed for the trading
sources and five other alternati es arc analyzed for the sources that are not in the trading program  Impacts
arc estimated as well as emissions reductions for the large (as defined in Chapter 3) trading sources
(industrial boilers and combustion turbines) at regulatory alternatives based on 40%. 50%. 60%. and 70%
reduction of NOx. respectively. from projected 2007 uncontrolled emissions These alternatives apph the
specified control level across the entire SIP call region  Impacts arc estimated for sources not n the trading
program under five cost per ton regulatony alternatives $1.500. $2.000. $3,000. $4.000. and $5.000 ' The
potential costs of complving with the SIP call have two elements implementation (the cost of emissions
control), and admimistration (the cost of monitoring emissions, and the associated administratiy e costs of
recordkeeping. and reporting )* The calculation of administration costs 1s presented later in Section 7 1 8.

1
Analysis of sources in the trading program consider trading occuring across the entire SIP call region

Analvsis of sources not 1n the trading program considers at the source-level applving controls up to a specified cost per
ton cutoff For more details, refer to Chapter 5

6 ~
One categony of costs -- the transaction costs associated with trading allow ances -- 1s not included 1n the cost
esimates discussed in these chapters These costs will depend on the number of sources that elect to engage 1n trading
Analyvsis of EGUs with IPM 1indicates these costs are 1 5% of compliance costs, so they are expected to be small
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For each affected source category. EPA’s estimates of emussions reductions and compliance costs
reflect the Agency’s framework for highly cost-effective NOx emissions reductions  These proposed control
measures are sclected through a 2 step process First. EPA examned their technical feasibility.
admimistrative feasibility. and average cost-effectiveness for NOx control applied in the ozone season across
the SIP call region  EPA then determined those measures feasibly achieve the greatest NOx reductions and
are among the most reasonable in hight of other actions undertaken or proposed by EPA and States to control
NOx Based on this process. the Agency considers controls with an average cost-effectiveness. evaluated
across all sources in a category group, of less than $2.000 per ozone season ton of NOx removed to be highly
cost-effective and has calculated the amounts of emissions that States must prohibit based on application of
these controls

7.1.1  Results for Industrial Boilers and Combustion Turbines

In EPA’s analy sis. large industrial boilers and combustions turbines are included in the NOx Budget
Trading Program Thesc sources will be allowed to participate in this interstate emissions trading program 1f
States elect to include these sources in this program. Currentlv. the IPM model, discussed in Chapter 4. does
not cover these sources. so EPA has conducted a least-cost analysis for this group of sources The least-cost
analysis is EPA’s attempt to simulate the outcome of an efficient emissions trading program by assigning
control responsibility based on sources with the lowest control costs The least cost analvsis only reflects the
efficient allocation of control responsibility among the group of industrial boilers and turbines. and does not.
therefore. take ady antage of potentiallyv more efficient outcomes that could occur if these sources were
modeled 1n conjunction with the rest of the utility sources included in the NOx SIP Budget Trading Program

Table 7-1 shows the emisstons reductions achieyed 1n the least-cost anah sis for cach regulatory
alternatine  The table indicates that the alternatives achieve incremental reductions from the 2007 Clean Air
Act (CAA) baseline ranging from 31% to 66%

Table 7-1
2007 Ozone Season NOx Baseline Emissions and Emission Reductions for
Large Industrial Boilers and Combustion Turbines®

Regulatory Number of 2007 Baseline 2007 Post-Control 2007 Emission
Alternative® Affected Sources Emissions Emissions Reductions
40% Control 292 194,445 133.630 60,815
50% Control 592 194.445 108,880 85.565
60% Control 803 194,445 90,193 104,252
70% Control 805 194,445 65.611 128,834

The 2007 baselhine emissions estimate reflects emissions from all 807 large sources (755 industrial botlers, 52 combustion turbines) m this source
category, both controlled and uncontrolled Ermssions estimates for 90 non-fossil fuel fired industrial boilers are not included

® Reductions from controlled 2007 baseline are less than the nomumal percentage reduction from an uncontrolied 2007 basehne indicated 1n the
regulatory alternative name
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Table 7-2 shows the annual costs and resulting average cost-effectiveness for each regulatony
altematnne  The annual control costs range from $49.5 to $249 5 million. Annual monitoring and
administrative costs depend on the number of covered sources. and since the number of sources 1s constant
across the alternatives. this cost 1s also constant at $26 | milhion The accompanying average cost-
effectivencss results range from $1.243 to $2,140 per ozone season ton The 60% control level 1s the most
stringent control level that meets EPA s framework for highly cost-effective ozone season NOx emissions
reductions. and 1s selected as the basis for establishing State level emissions budgets

Table 7-2

2007 Cost and Cost-Effectiveness Results for Large
Industrial Boilers and Combustion Turbines

Annual Control

Annual
Monitoring and

Ozone Season Cost

Regulatory . . Total Annual Costs Effectiveness
Alt i Cost Administrative (million 1990S) s/
ernative (million 1990S) Costs n ozotne ;eason
(million 1990S) on

40% Control $£495 $£261 $756 $1.243
50% Centrol R7 6 261 1137 1.329
60% Control 126 8 261 1529 1.467
704« Control 2495 261 2757 2.130

7.1.2  Results for Internal Combustion (I1C) Engines

The analvsis of large internal combustion engines 1s conducted by selecting the most cost-effectine
control measure available for each 1dentified source that does not exceed the cost-effectin eness cut-off
specificd in the regulatory alternative  Table 7-3 shows the emissions reductions achieved 1n the analysis for
each regulatony alternatine  The table indicates that the alternatiy es achiey ¢ incremental reductions from the

2007 controlled baseline of roughly 89%
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Table 7-3

2007 Ozone Season NOx Emission Reductions for Large

Stationary 1C Engines®

Regulatory Number of 2007 Baseline 2007 Post-Control 2007 Emission
Alternative Affected Sources Emissions Emissions Reductions
$1,500/t0n 290 92.424 9.857 82,567
$2.000/ton 304 92424 9.840 82.584
$3.000/ton 304 92.424 9.840 82,584
$4,000/0n 304 92,424 9.840 82.584
$5,000/ton 304 92.424 9,801 82.623

? The 2007 baschne emissions estimate reflects emissions from all 305 large sources 1n this source category. both controlled and uncontrolied

Table 7-4 shows the annual costs and resulting average cost-effectiveness for each regulaton
alternatine”  All of the regulatory alternatives achieve similar results and all reflect control measures that
meet EPA’s framework for highly cost-effectiy e ozone season NOx emussion reductions  EPA has selected
the $5000/ton regulaton alternative as the basis for establishing State-level emissions budgets since this
alternativ e provides the greatest emission reduction while being consistent with EPA’s framework for highly

cost-effectiv ¢ ozone season emussions reduction  This alternatn e results 1n an average reduction of 90% from

an uncontrolled 2007 baschine

* It should be noted that the monitoring and admunstrative costs estimated for these sources are
overstated, since thev reflect application of the provisions of Part 75 (primarily, installation of CEMs)

Stationary IC engines will be allowed to comply with the less stringent provisions of Part 60

Page 7-4




Table 7-4

2007 Cost and Cost-Effectiveness Results for Large

Stationary IC Engines

Annual
o . Ozone Season Cost
Annual Control Monitoring and !
Regulatory - . Total Annual Costs Effectiveness
Alt ti 3 Cost Administrative (million 19908) (S/ozone season
ernative (million 1990S) Costs rom)
(million 19905)

$1.500/ton $86 9 $124 $993 $1.203
$2.000/ton 86 9 133 1002 1.213
$3,000/ton 86 9 133 1002 1,213
$4.000/10n 869 133 1002 1.213
$5.000.10n 871 133 100 4 1,215

7.1.3  Results for Cement Manufacturing (Cement Kilns)

The analysis of cement manufacturing operations 1s conducted by selecting the most cost-cffectine
control measure available for each identificd source that does not exceed the cost-effectiveness cut-off
specified 1n the regulatony alternatne  Table 7-35 shows the emussions reductions achieved in the analy sis for
each regulatony alternative  The table indicates that all the alternatives achieve the same incremental
reductions from the controlled 2007 baseline  This reduction 1s approximately 38%0

Table 7-5

2007 Ozone Season NOx Emission Reductions for Large
Cement Manufacturing Operations (Cement Kilns)*

Regulatory Number of 2007 Baseline 2007 Post-Control 2007 Emission
Alternative Affected Sources Emissions Emissions Reductions
$1,500/0n 57 42701 26312 16.389
$2.000/10n 57 42701 26,312 16.389
$3.000/ton 57 42,701 26,312 16,389
$4.000/10n 57 42701 26312 16.389
$5.000/ton 57 42.701 26,312 16,389

The 2007 baseline emussions estimate reflects emusstons from all 58 large sources 1n this source category. both controiled and uncontrolied

Table 7-6 shows the annual costs and resulting average cost-effectiveness for each regulatory
alternative The annual control costs for all alternatives is $23.9 million, and ts based on a combination of
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urca-based SNCR and combustion modifications Annual monitoring and administratiy e costs for all
alternatives are $3 7 million * The accompanyving average cost-effectiveness 1s $1.438 per ozone season ton.
and the reductions from uncontrolled 2007 baseline emissions are just over 40%

While all the control levels meet EPA’s criteria for highly effective ozone season NOx emussions
reductions, there are additional factors that EPA has considered in establishing the final emissions budgets
for this source category  First, the grouping of all cement manufacturing operations (i e , wet, drv, and n-
process-bituminous coal) in Tables 7-3 and 7-6 masks the fact that a significant portion of the large
opcerations (21 of 58) in the analy sts are not able to achiev e cost-effective reductions with technologies more
stringent than combustion modifications (e g . SNCR and SCR) EPA recened numerous public comments
confirming this result Based on evidence cited in the cement ACT document and in some comments on the
SIP call proposals. EPA believes that a 30% reduction from uncontrolled levels would be within the cost-
effectiveness range for reducing emussions at all types of cement kilns  After reconsidering its own analysis.

and considering public comments. EPA has decided to base the NOx budget level on the combustion
modification technologies which can achieve up to 30% control The reader should note that due to the
uming of this final decision. the cost and economic impact results presented 1n the remainder of this report
reflect the $5.000/ton regulatory alternative rather than the 30% control assumption

Table 7-6

2007 Cost and Cost-Effectiveness Results for Large
Cement Manufacturing Operations (Cement Kilns)

Annual
. Ozone Season Cost
Annual Control Monitoring and .
Regulatory .. . Total Annual Costs Effectiv eness
Alternati\.c Cost Administrative (million 1990S) (S/0zone season
(million 1990S) Costs mitiion rom)
(million 19908)
$1.500/0n $202 $37 $239 $1.438
$2.000/0n 202 37 239 1.438
$3.00010n 202 37 239 1,438
$4.000/1on 202 37 239 1,45%
$5.000/0n 202 37 239 1.458

* It should be noted that the momtoring and administrative costs estimated for these sources are
overstated, since they reflect application of the provisions of Part 75 (primarily, installation of CEMs)
Cement kilns will be allowed to comply with the less stringent provisions of Part 60
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7.1.4  Results for Glass Manufacturing

The analysis of large source glass manufacturing operations 1s conducted by selecting the most cost-
effective control measure available for each identified source that does not exceed the cost-effectiveness cut-
off specified in the regulatory alternative Table 7-7 shows the emissions reductions achieved in the analvsis
for each regulatony alternative  The table indicates that the alternatives achieve incremental reductions from
the 2007 baschine ranging from 46% to 76%

Table 7-7
2007 Ozone Season NOx Emission Reductions for Large
Glass Manufacturing Operations®

Regulatory Number of 2007 Baseline 2007 Post-Control 2007 Emission
Alternative Affected Sources Emissions Emissions Reductijons
$1.500/ton 12 8.345 4622 : 3.923
$2.000/0n 16 8.545 4361 4184
$3.000/ton 25 8545 3,941 4.604
$4.000/ton 25 8343 3415 5130
$5.000/ton 25 8.545 2.029 6.516

® The 2007 basehne emissions estimate reflects emissions from all 25 large sources 1n this source category, both controlled and uncontrolled

Table 7-8 shows the annual costs and resulting average cost-effectivencss for each regulatory
alternatine When emussions decreases are considered at all large glass manufacturing sources (regulaton
alternatn ¢s greater than $3.000/ton of control). the resulting ayerage cost-effectiveness exceeds EPA’'s
$2.000 framework Only the 12 flat glass manufacturers are able to achieve cost-effective reductions (after
considering admunistrative costs) with any technology  If all large sources 1n this category were included in
the NOx Budget Trading Program. the potential incquities 1n control capability across sources could be
smoothed out but the a\erage cost effectineness would exceed EPA™s $2.000 frameworh  Therefore, this
source categon exceeds EPA’s cost effectiveness framework and 1s not included 1n the assumed NOx
emussions decreascs for the Statewide budgets
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Table 7-8

2007 Cost and Cost-Effectiveness Results for Large
Glass Manufacturing Operations

{mn'u al Ozone Season Cost
Annual Control Monitoring and .
Regulatory . . . Total Annual Costs Effectis eness
Alternati . Cost Administrative (million 19905 Sfoz
native (million 1990S) Costs million ) (S/o o:le jeason

(million 1990S) on
$1.500/ton na na na na
$2.000/ton na na na na
$3.000/10n 72 21 93 2.020
$4.00040n 98 21 120 2,339
$5.000/ton 28 9 21 310 4.758

7.1.5  Results for Process Heaters

The analy sis of large process heaters 1s conducted by selecting the most cost-effectiy ¢ control
measure avatlable for each 1dentified source that does not exceed the cost-effectin eness cut-off specified 1n
the regulatory alternatine Table 7-9 shows the emussions reductions achieved i the analvsis for each
regulatony alternatnne  The table indicates that the alternatives achie e incremental reductions from the 2007

bascline up to 75%

Table 7-9

2007 Ozone Season NOx Emission Reductions for Large

Process Heaters®

Regulatory Number of 2007 Baseline 2007 Post-Control 2007 Emission
Alternative Affected Sources Emissions Emissions Reductions
$1.500/ton 1 15,147 15.072 75
$2.000/ton 1 15,147 15,072 75
$3.000/ton 18 15,147 4,099 11.048
£4,000/ton 30 15,147 3,820 11.327
$5.000/ton 30 15.147 3.820 11.327

The 2007 baseline emissions estimate reflects ermsstons from all large sources n this source category. both controlled and uncontrolled

Table 7-10 shows the annual costs and resulting average cost-effectiveness for each regulaton
alternative  Annual monitoring and admmstrative costs are not estimated for this category of sources
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because 1t 1s evident from Table 7-10 that even without these additional costs there 1s no regulatory
alternative that mects EPA s critenia for highly cost-effective ozone season NOx emissions reductions  That
1s. when emissions decreases are considered at all large process heating sources (1 e, regulatony alternatives
applyving greater than $4,000/ton of control), the resulting average cost-effectiveness clearly exceeds EPA’s
$2.000 framework Therefore. this source category exceeds EPA’s cost effectiveness framework and 1s not
included 1n the assumed NOx emussions decreases for the Statewide budgets

Table 7-10
2007 Cost and Cost-Effectiveness Results for Large
Process Heaters

Annual
e . Ozone Season Cost
Annual Control Monitoring and .
Regulatory . . . Total Annual Costs Effectiveness
Alt ative Cost Administrative (million 19908) (S/ozone season
ern (million 1990S) Costs® ton)
(million 19908)

$1.500/0n na na na na
$2.000 ton na na na na
$3.000/10n 316 na 316 2860
$4.00010n 328 na 328 2.896
$5.00040n 328 na 328 2.896

* Monttoring and administrative costs are not estimated for these sources since the domain-wide average controf cost-effectn eness for the source
categon exceeds $2 000 per ozone season ton reduced. and therefore 1s not subject to additional control for this ruiemaking

7.1.6  Results of Commercial and Institutional Incinerators

The analvsis of large commercial and nstitutional incinerators 1s conducted by selecting the most
cost-effectin ¢ control measure available for each 1dentified source that does not exceed the cost-cffectin eness
cut-off specified in the regulators alternative Table 7-11 shows the emussions reductions achieved in the
analvsis for cach regulatory alternative The table indicates that the alternative achiey e from incremental
reductions from the 2007 baseline ranging from 0% to 45%
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Table 7-11

2007 Ozone Season NOx Emission Reductions for Large
Commercial and Industrial Incinerators®

Regulatory Number of 2007 Baseline 2007 Post-Control 2007 Emission
Alternative Affected Sources Emissions Emissions Reductions
$1.500/10n 0 2852 28352 0
$2.000/ton 0 2.852 28352 0
$3.000/ton 30 2,852 1,577 1,275
$4.000/10n 30 2,852 1.577 1.275
$5,000/ton 30 2.852 1.577 1.275

* The 2007 baseline erissions estimate reflects emissions from all 30 large sources in this source category. both controllied and uncontrollcd

Table 7-12 shows the annual costs and resulting average cost-effectiveness for each regulaton
alternative  Annual monitoring and administrativ e costs are not estimated for this categon of sourccs
because 1t 1s evident from Table 7-12 that even without these additional costs there 1s no regulaton
alternativ e that meets EPA s framework for hughly cost-effectin ¢ ozone season NOx emissions reductions
Therefore no additional reductions are assumed from this source categors group for establishing State level

emissions budgets

Table 7-12

2007 Cost and Cost-Effectiveness Results for Large
Commercial and Industrial Incinerators

Regulatory
Alternative

Annual Control
Cost
(million 19908)

Annual
Monitoring and
Administrative

Costs

Total Annual Costs
(million 1990S)

Ozone Season Cost
Effectiv eness
(S/ozone season

(million 19905) tom)
$1.500/0n $00 na* $00 N/A
$2.000/ton 00 na 00 N/A
$3.000/ton 27 na 27 2118
$4.000/t0n 27 na 27 2,118
$5.000/ton 27 na 27 2.11R

* Monttoring and admimstrative costs are not estimtated for these sources since the region-wide average control cost-effectn eness for the source
category exceeds $2.000 per ozone season ton reduced. and therefore 15 not subject to additional reductions in this rulemaking
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7.1.7 Summary of Results for Non-Electricity Generating Sources

Table 7-13 contains of summary emssion reductions and costs associated with the final regulatory
decisions arising from the cost-effectiveness analysis  The final combination of regulaton altematives
achieves an ozone season NOx emission reduction of approximately 203,000 tons beyond the 2007 baseline
This represents approximately a 62% reduction from baseline for these combined sources

Table 7-13
2007 Ozone Season Emission Reductions and Total Annual Compliance Costs

for Non-Electricity Generating Sources Used to Establish
State NOx Emissions Budgets under the NOx SIP Call*

Baseline Ozone Ozone Season Total Reduction Total A-n nual
Source Category Season Emissions After | in Ozone Season Corg([))slzaslnce
Emissions Control Emissions (million 1990S)
Industnal Boilers 188.636 89,065 99.571 1229
Combustion Turbines 5809 1.128 4.681 40
Internal Combustion Engines 92423 9.801 82.623 100 4
Cement Manufacturing 42.701 26312 16.389 239
TOTAL 329.569 126,304 203.265 2772

' Emissions estimates are for large sources only  Basehine NOx emussions estimates for industrial boilers do not include emissions for the 90 non-fossil
fuel fired boilers The emisstons reduction estimates reflect the preferred alternatin e for other stationary sources (60°0 contro! of large industnal
boilers and combuction turbines and control applied up 10 $5.000 per ton for stationary mtermal combustion engines and all cement kilns)

Table 7-14 indicates the control technologies represented by the final regulaton decisions arising
from the cost-effectiveness analysis  The table shows that combustion modifications, such as oxy gen trim
and water mnjection (OT + WI). are the dominant control technologies for boilers and turbines. Selectine
catalvtic reduction (SCR) 1s the dommant technology for IC engines. and selectin e non-catahvtic reduction
(SNCR) 1s the dominant technology for cement manufacturing  Overall. SCR 1s estimated to be applied to
23% of large non-EGU sources in EPA’s analysis SNCR 1s applied to 21% of large units. and OT+W1 1s
applicd to 33% of large units
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Table 7-14
Control Technologies Selected for Non-Electricity Generating Sources
for Regulatory Alternatives Used to Establish
State NOx Emissions Budgets under the NOx SIP Cali *

60% Control for $5,000/ton Alternative for:
Control Industrial Boilers Total
Technology and Combustion .
Turbines IC Engines Cement Kilns
SCR 80 187 0 267
SNCR 198 0 37 235
OT + WI 392 0 0 392
OTHER? 137 118 21 276
TOTAL 807 305 58 1.170

* These results represent the number of ermissions units for which the specified control technology 1s applied in the control cost analvsis  State and
source control decisions mn response to the SIP call may differ
® Includes sources that are estimated NOT to apply addition controls

7.1.8  Adminstrative Costs for Non-Electricity Generating Units

The burden to other stationary source operators potentially resulting from implementation of the
NOx SIP call rule are primarily associated with costs of installing and operating a continuous emissions
monitoring svstem (CEMS) to monitor NOx mass emissions and demonstrate comphance with linuits
established by a State  This burden includes the total time, effort. or financial resources expended by an
operator to generate. mantain. retain. or disclose or provide information to or for a Federal or State agency

A large proportion of the other stationars sources are expected to install CEMS and/or upgrade their
data acquisition and handling syvstems (DAHS) 1n order to participate in the NOx trading program For
trading sources (industrial boilers and combustion turbines) subject to Title IV monitoring 1n the Ozonc
Transport Region (OTR). onlv administrative costs of recordkeeping and reporting were estimated These
units will not potentially experience additional capital or operating and maintenance costs as a result of this
rulemaking since they are already equipped with a CEMS meeting Part 75 Subpart H specifications
Howexer. Title IV units that are not in the OTR will likely require minor upgrades to their DAHS  Therefore.
the burden estimate associated with this rulemaking for these sources includes additional capital and
operations and maintenance costs

For units not subject to Title IV momitoring but in the OTR, costs are estimated for upgrading the
DAHS and performing annual quahity assurance testing For trading units not subject to the Title IV
monitoring and not 1in the OTR. additional costs may result from nstalling a NOx CEMS. or other approved
monitoring system. and a DAHS The Part 75 NOx monitoring requirements vary depending on the fuel
burned and the hours of operation For example. monitoring requirements are less stringent for gas/oil fired
sources than for coal-fired sources, and are even less stringent for peaking units and low NOx mass emissions
sources Similarly. the non-trading sources are assumed to experience additional costs from installing a NOx
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CEMS. or other approved momitoring syvstem. as well as a DAHS * Although not exphicitly required n the
NOx SIP call. 1t 1s assumed as a worst-case scenario that 1f controlled. a State would require a CEMS, or
equivalent. for the non-trading sources

Table 7-13 presents estimates of the per-source annual administrative costs that other stationary
source operators may experience, based on assumptions of how States will implement administrative
requirements 1n response to this rulemaking These estimates are prepared for both trading and non-trading
sources and included in the cost analysis results

Table 7-15
Average Per Source Annual Administrative Costs for
Other Stationary Sources in 2007
(1990 dollars)

Source Category Group Annual Monitoring Annual Reporting & Total Annual
Costs Permitting Costs Administrative Costs
Jusnal Bojlers and $27.201 §5.141 §32,342
IC Engines $43.353 $£233 $43.606
Cement Manufacturing $63.540 $233 $63.793
Glass Manutfacturing $83.664 $233 $83.917

7.2 Potential Economic Impacts

This section presents the results of a screening-ley el economic impact analysis for industrial boilers
and turbines and other stationan sources potentially affected by the rule The analy sis estimates the potential
impact on facilitics and firms affected by the rule by comparing compliance costs to estimated sales or
expenditures Facilities and firms for whom costs exceed three percent or sales or expenditures are 1dentified
as the most likel to experience significant impacts as a result of the rule Those for whom costs exceed one
percent of sales or expenditures are also highhighted as potentially expeniencing sigmficant impacts Costs
that represent less than one percent of sales or expenditures are not expected to impose significant impacts

While the RFA as amended by SBREFA does not apply to this rulemaking. the Agency elected to
cvaluate the potential impacts of the rule on potentiallv affected small entities. based on assumptions about

how the States could implement the requirements associated with meeting their NOx budgets

The analysis of impacts 1s conducted at three levels establishment (or facility). firm and industry.

> As indicated earlier. it should be noted that the monttoring and administrative costs estimated for
the sources outside the trading program (stationary IC engines and all cement kilns) will be allowed to comply
with the provisions of Part 60 The monitoring and administrative costs estimated for these sources reflect
the requrements of Part 75 (primarily, nstallation of CEMs), which are more stringent than those in Part 60.
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. Costs at the source level summarized in Section 7 2 are aggregated for each establishment. where an
establishment owns more than one affected source Establishment-level costs are then compared with
estimated sales or expenditures for the average sized establishment in the relevant industry (4-digit
SIC) and employee size category (small vs large), as described in Chapter 3

. Estabhshment-level impacts are summarized at the industrv level, as defined by
4-digit SIC codes

. Finally. costs are further aggregated to the firm level to account for the fact that some firms own
more than one establishment affected by the rule Firm-level costs are compared with firm sales,
obtained for the most part from Dun & Bradstreet data. as described in Chapter 5. For governments.
costs are compared with revenues, and for colleges and universities costs are compared with
expenditures

Individual potentially affected establishments and firms mav have both industrial boilers and gas
turbines (sources in the trading program) and other stationary sources (sources not 1n the trading program)
affected by the rule To assess economic impacts more thoroughly. 1t 1s therefore necessary to consider the
trading and non-trading alternatives in combination

Section 7 2 1 provides an overview of the potentially affected firms, facilities and sources 1n the
affected universc Detailed economic impacts are presented in Section 7 2 2 for the preferred regulaton
alternativ e combination -- a 60% reduction from uncontrolled 2007 emissions for industnal boilers and
combustion turbines and a $5.000/ton cost-effectiveness cap for other non-utility sources (denoted by
~60%/$5,000") Section 7 2 3 compares these results with results for two additional regulatory alternative
combinations The potential alternatiy ¢ combinations are shown in Table 7-16. with the regulaton
alternative combinations examined in the economic impact analvsis indicated with an “X~  The alternative
combinations that arc analvzed capture the range of stringency considered by EPA. from the most stringent
combination (70%/$5.000) to the least stringent combination (40%/$1.500 )

Table 7-16
Potential Regulatory Alternative Combinations for
Non-Electricity Generating Unit Economic Impact Analysis

Regulatory Alternatives for Industrial Boilers and
Combustion Turbines
40% Control 50% Control 60% Control 70% Control

Regulatory $1.500/ton X
Alternatives

for IC $2.000/ton
Engines and $3.000/ton

Cement

Manufacturing $4.000/ton
$5.000/ton X X
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Throughout the discussion. economic impacts are presented separately by size of the potentially
affected entity that owns the affected establishments Section 7.3 discusses firm-level impacts for potentially
affected small entities 1n more detail Chapter 8 discusses impacts on potentially affected government-owned
entitics 1n more detail

7.2.1  Overview of Potentially Affected Sources, Establishments and Firms

Table 7-17 shows the number of firms potentially affected under the preferred alternative, by source
categons ¢ Table 7-18 shows the same mformation by sector and by size of entity

Table 7-17
Number of Firms and Other Entities Potentially Affected, by Source Category
Potentially Affected
Firms/Entities
Source Type
Total Small

Industnal Boilers 221 28

Gas Turbines 22 ]

Internal Combustion Engines 18 2
Cement Manufacturing 20 5

& .
One category of costs -- the transaction costs associated with trading allowances -- 15 not included 1n the cost
estimates discussed in these chapters These costs will depend on the number of sources that elect to engage 1n trading
Analvsis of EGUs with IPM indicates these costs are 1 5% of comphance costs, so they are expected to be small
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Table 7-18
Number of Firms Potentially Affected, by Sector and Size

Potentially Affected
Sector and Size of Entity Firms/Entities
Firms 253
of which, small entities 36
large ennuies 176
entiy size unknown ° 41
Federal government 1
Other government 7
Uulity (SIC 4911.4931)° 14
Colleges/universities 6
TOTAL 281

' Unknown size refers to entities whose employ ee size could not be determimed
® These are primarily cogenerators that supph less than 50°0 of generated power to the electnc
power gnd

7.2.2  Results for the Preferred Alternative Combination (60%/$5.000)
Firmy/Entity-Level Impacts

Screening-level impact results at the firm Ievel arc summarized in Table 7-19 Thus table shows the
number of potentially affected firms or entities at particular levels of firm-level costs as a percentage of firm
sales. revenues or expenditures

Table 7-19 shows that. at the firm or entity-level. only a small percentage of the potentially affected
firms or entities for which sales estimates are available (14 of 232 or six percent) expericnce costs above one
percent of sales. and of these onlv eight of the 232 (three percent) experience costs aboy e three percent of
sales Five out of 36 identified potentially affected small entities may experience costs of three percent of
sales or greater.

EPA expects that States implementing the SIP call will take these potential impacts into account in

designing their implementation scenartos Industries with establishments having the potential for sigmificant
impacts are likely candidates to be excluded from control requirements.
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Table 7-19
Number of Potentially Affected Firms by Firm Costs as a Percentage of Sales/Expenditures:

60%/S5,000
<0.5 % 0.5-1.0% 1-3% >3% Sl\‘,‘fs, Total
Firms/Non-Profits 184 13 4 6 46 253
Of which, small ennnes 22 5 4 5 0 36
large enniies 139 8 0 I 8 176
enun -size unknown 3 0 0 0 38 4]
Federal Government * na na na na 1 1
Other Government ? 3 1 I 1 1 7
Uulin * 10 1 1 1 1 14
Colleges Universities 6 0 0 0 0 6
TOTAL 203 15 6 8 49 281

' Sale« not available or (for the federal government) not applicable
® Co-generation umts that supply less than 509 of generated power to the electric power grid

»

Establishment-Level Impacts

The 281 potentially affected firms arc comprised of 546 establishments  Establishment level impacts
provide additional nsights on individual facihties. which in some cases are seen as stand-alone profit centers
Table 7-20 summarizes the results of the establishment-level analyvsis. by sector and firm size

Table 7-20 shows that impacts of the preferred regulaton alternative are somewhat vanable The
large majonity of establishments (347) incur costs that represent one percent or less of estimated
sales/expenditures. and of those 286 mcur costs less than 0 5 percent of sales/expenditures Of the 110
establishments potentially incurring costs that exceed three percent of estimated sales/expenditures. only
scven are owned by 1dentified small entities  One non-federal government and one utility establishment incur
costs greater than three percent of revenues

EPA expects that States implementing the SIP call will take these potential impacts into account in

designing their implementation scenarios Industries with establishments having the potential for sigmificant
impacts are likely candidates to be excluded from control requirements
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Table 7-20
Number of Establishments by
Costs as a Percentage of Value of Shipments/Expenditures
and Sector and Firm Size:

60%/85,000
<0.5 % 0.5-1.0% 1-3% >3% Total
Firms/Non-Profits 269 57 71 109 506
Of which, owned by small entities 21 4 5 7 37
owned by large ennties 226 49 55 98 42%
entity-size unknown 22 4 11 4 4]
Federal Government * na na na na 12
Other Government * 3 1 1 1 7
Uuhty 7 3 3 1 14
Colleges/Unn ersities 7 0 0 0 7
TOTAL 286 61 75 111 546

* Revenues not availabie for one “other government™ and 12 federal government establishments
® Co-generation units that supply less than 506 of generated power 1o the electnic power gnid

Industry-Level Impacts

Table 7-21 shows estimated impacts at the establishment level by industry (2 digit SIC code level)
Table 7-21 shows that. for the most part. only' a small number of establishments (usualls less than O 1 percent
of the total) are potentially significantly impacted i any single industry compared to the total number of
establishments for each potentially affected industry within the SIP call region  The 546 affected
establishments represent only 0 02 percent of all the establishments 1n the SIP call region (roughly 3 6
million) In most cases. potential impacts associated with the NOx SIP call are unlikely to result in any
significant impacts at the industry level for potentially affected industries because the number of affected
establishments are a very small proportion of the total in those industries In addition, because only a very
few establishments may experience potentially significant costs in each industry, the rule 1s not likely to result
n price increases to customers of the affected firms or other indirect economic impacts  Furthermore. EPA
expects that States implementing the SIP call will take these potential impacts into account in desigmng their
implementation scenarios  Industries with potentially significant impacts are likely candidates to be excluded
from control requirements  EPA has therefore concluded that a more detailed market-level impacts analysis
1s not needed for anv of these industries
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Table 7-21
Number of Establishments By Establishment-Level Costs
as a Percentage of Value of Shipments/Expenditures and Industry:

60%/85,000
Percent of Establishments in SIP
SIC Industry/Sector <0.5 % 0.5-1.0% 1-3 % > 3% Total Call Region Potentially Affected
at the 2- digit SIC Code Level
10 Mectal mming 1 0 0 0 | 06
Non-metal, non-
14 fucl 0 0 2 3 S 02
mining/quarrying
g0 | Food and kindred 35 1 0 3 39 04
products mfgr
21 l({hzlcco products ) 0 0 0 5 16
migr
2 | texuleml 5 0 ! ! 7 01
products
Lumber & wood
24 products. exc. 0 0 0 | 1 <01
furniture
25 | hurmture & I 0 1 2 4 01
fixtures
), B ,
26 | Daper and Allied 68 17 7 3 95 20
Products
3
g7 | Prntng & 1 0 | 0 2 <01
publishing
Chemicals &
¢
28 allied products o8 H ) > 83 ho
Petrolcum refining
29 and related 18 2 | 1 22 16
industrics
30 Rubber & plasties 7 1 0 1 9 01
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SIC

32

Industry/Sector

Stone, Clay, Glass
and Concrete
Products

<0.5 %

0.5-1.0%

6

1-3 %

23

>3%

Total

Percent of Establishments in SIP
Call Region Potentially Affected
at the 2- digit SIC Code Level

43

33

Primary mctals

35

44

34

I‘abricated metal
products, exc
machinery &
trans. cquip

0

<01

35

Industnal &
commernical
machinery &
computer equip

<0 1

36

Electronic & other
clee equip, exc
computer equip

0

<0 1

37

Transportation
cquipment

02

38

Mcasuring instr ,
photo, med &
optical goods,
clocks

0

<01

39

Miscellancous
manufacturing
ndustrics

<0.1

49

Electric, gas &
sanitary scrvices

75

123

I

Wholesale trade -
nondurablc goods

<01

Personal services

0

0

<01
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Percent of Establishments in SIP

SIC Industry/Sector <0.5 % 0.5-1.0% 1-3 % > 3% Total Call Region Potentially Affected
at the 2- digit SIC Code Level
79 Amusement and 0 0 | 0 | <01
recreation sCrvices
R0 Health services 3 0 0 ] 4 <0 |
%9 Miscellancous | 0 0 0 | <01
services
Colleges/universities 7 0 0 0 7 <01
FFederal government ® na na na na 12 na
Other government * 3 ! | 1 6 na
TOTAL 286 61 75 111 540 <01

® Includes natural gas transmission establishments (SIC 4922) and clectric utilities establishments (SIC 4911)  Utilities having non-EGU sources affected by these alternatives have co-generation umits that

supply tess than 50% of generated power to the electric power gnid
'Revenues not available for one “other government”™ and 12 federal government establishments
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7.2.3  Comparison by Regulatory Alternative

Tables 7-22 and 7-23 provide an overview of economuc impacts for the three combinations of
regulaton alternatives considered Table 7-22 presents results at the firm level. and Table 7-23 shows
impacts at the establishment level

Table 7-22
Number of Firms by Firm Costs as a Percentage of Sales/Expenditures
and by Regulatory Alternative

Sales
00 .5- . 00 - 00 00
<0.5 % 0.5-1.0% 1-3% >3% NA * Total

409%/$1.300 208 12 6 6 49 281
Preferred

Alternatne 203 15 6 8 49 281
60%/$5.000

70%/$5.000 198 14 10 10 49 281

* Sales not available or (for federal government) not apphicable

Table 7-23
Number of Establishments by Establishment-Level Costs as a Percentage of Value of Shipments/Expenditures
and by Regulatory Alternative

<0.5 % 0.5-1.0% 1-3% >3% Sales NA * Total
40%$1.500 333 3] 66 103 13 546
Preferred
Alternative 286 61 75 111 13 346
60%/$3.000
70%/$5.000 252 66 88 127 13 546

* Sales not available or (for federal government) not applicable

The comparison among these regulatory alternatives shows a modest difference in potential economic
impacts between the preferred alternative and either the least or most stringent combination of regulator
alternatives considered Only two additional firms and 17 additional establishments may incur costs above
one percent of sales/expenditures for the preferred alternative compared to the least stringent regulatory
alternative Applving the most stringent regulatory alternative results in an increase of six firms and 29
establishments that may incur costs above one percent of sales/expenditures when compared to the preferred
alternative.
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7.3 Small Entity Impacts

This scction discusses potential impacts on small entities that may be affected by requirements
related to the NOx SIP call Since States are ultimately charged with achieving reductions to meet their
emissions budgets. they should seek to mimmze impacts on small entities to the maximum extent
practicable In this analvsis. EPA has simulated State choices, so these impacts may or may not be
respresentative of actual impacts once States make their own choices  The information presented in this
section may assist States in selecting control measures that minimize small entity impacts

Table 7-24 shows potential small entity impacts for the preferred alternative combination and the
other two regulatory alternative combinations considered

Table 7-24
Number of Potentiallv Affected Small Entities by
Cost as a Percentage of Sales/Expenditures by Regulatory Alternative

Total Smali
Regulatory Entities
. <19 .30 >30
Alternative Potentially 1% 1-3% 3%
Affected
4090/$1.500 36 29 3 3
Preferred
Alternative 36 27 4 3
60%6/$5.000
7000165 000 36 24 ) 7

This comparison shows that only a small absolute number of small entities 1s predicted to incur costs above
one pereent in any of the regulaton alternatives  In addition. the preferred alternative only results in 2
additional potentially affected small entities with comphance costs greater than one percent of firm/entity
sales or revenues. compared to the least stringent regulatory alternatine  States should carefully select control
measures to avoid ady erse impacts on these and other small entities to the extent practicable

The maximum number of potentially affected small entities that may be significantly impacted under
the preferred alternative 1s 9, as shown in Table 7-24 Table 7-235 presents the industnies (classified by 4 digit
SIC code) that hav e potentiallv affected small entities with compliance costs greater than one percent of
firm/entitv sales or revenues for the preferred regulatory alternative. and the number of small entities 1n each
industny potentially affected at this level of impact This calculation excludes entities for which firm/entity -
level sales or revenues are not available (41 entities) and which could not be classified as small or large based
on emplovment Some of these firms are hikely to be small but the Agency can not estimate how many .
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Table 7-25

Potentially Affected Small Entities that May Incur Compliance Costs of

Greater Than 1 Percent of Sales/Revenues
for the 60%/S5,000 Regulatory Alternative

Number of Potentially
SIC Code Description of Affected Industry Affected Small Entities in
Each Affected Industry
2033 Canned fruit. vegetables. presen es, 1
Jams, jellics
2075 Sovbean o1l mills 1
2434 Wood kitchen cabinets 1
2869 Industrial Organic Chemucals. ne c. 1
3241 Cement. hvdraulic 5
7.4 References

Abt Associates. 1998 Non-Electricity Generanng Unit Economic Impact Analysis for the NOx SIP Call
RIA Prepared for the US Environmental Protection Agency. Office of Air Quality Planning and Standards.

September 1998

Pechan-Avanti Group Ozone Transport Rulemaking Non-Electriciiy Generating Unit Cost Analysis
Prepared for the U S Environmental Protection Agency, Office of Air Quahty Planning and Standards.

September 1998
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Chapter 8. IMPACTS ON GOVERNMENT ENTITIES

This chapter describes the potential impacts on State and local governments and the Federal
government as a result of the NOx SIP call State and local governments will be required to submit additional
reports and monitoring data to the U S EPA 1n order to track compliance with the rule. Section 8.1 discusses
State planning requirements and data collection 1ssues imposed under the NOx SIP call Section 8.2 presents
impacts from potential administrative costs to States and EPA related to control of electricity generating
units  Section 8.3 presents impacts from potential admimstratn e costs related to control of other stationary
sources Section 8 4 presents potential compliance (control and admimistrative) costs to potentially affected
government-owned entities  References are Iisted 1n Section 8.3

8.1 State Requirements

Detailed estimates of incremental reporting and planning requirements, labor hours required to meet
those requirements. and the costs of that labor are described 1n the Information Collection Request (ICR)
prepared for this rulemaking !

States are required to report data annually for those point. arca. nonroad mobile. and onroad mobile
sources for which they adopt control measures to meet their NOx emussions budgets = These annual reports
must include ozonc season NOx emussion imventoriecs  States must report a statewide mventory of all NOx
sources evers 3 vears starting in the vear 2003 for the 2002 mmventony. and 2008 for the 2007 compliance
demonstration imventorn - While the States are expected to use their existing emission i entory data
collection and electronic reporting mechanisms for submutting the data to EPA, some mod:ifications will be
necessany to account for the reporting of ozone season emissions data

To minimize the reporting burden on State agencies. the reporting requirements for the final rule are
based on existing annual and periodic emission inventors reporting requirements as much as possibie
However. since these new requirements are being established to support an ozone season reduction program
and since existing provisions do not require the collection of ozone season mventories. some additional
reporting will be required  EPA requires that States report annually data for all point sources that are part of
a control measure that 1s adopted for purposes of meeting the NOx budget If States act in accordance with
OTAG recommendations for setting the emissions budgets. the sources controlled will all be point sources
emutting > 100 tons per vear (tpy) of NOx The 100 tpy threshold 1s consistent with the NOx reporting
threshold for the existing annual emussion inventors  However. the rule does allow States the option of
defining the NOx pont source threshold to be less than 100 tpy

EPA will allow the direct reporting of point source data from sources to EPA 1f the sources are
subject to the monitoring and reporting requirements of Subpart H of 40 CFR Part 75 to satisfy this

1 .

The ICR also estimates burden hours and cost for administrative requirements for the regulated sources
Regulated sources owned by government entities will incur these costs as well Estmates of government-owned
regulated source administrative requirements are provided mn Section 8 2

Throughout remainder of this chapter, “State™ 1s used to denote relevant state and local air qualitv planning
organizations responsible for compliance with Clean Air Act requirements
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requirement  The direct reporting of data from sources to EPA will minimize the reporting burden on States
Also, direct reporting will avoid duplication of effort for sources subject to the Part 75 requirements

Currently. there are no existing annual reporting requirements for area, nonroad mobile, and highway
mobile source emissions For the purposes of the final rule, an area source 1s any anthropogenic source that 1s
not included in the pont. nonroad mobile. or onroad mobule source inventories. The EPA requires that States
report annually area source NOx emissions for only those stationarv area source categortes for which States
adopt control measures for the purpose of meeting their NOx budget For nonroad mobile and onroad mobile
sources. EPA requires that States report annuallv NOx emissions for only those source categories for which
the State adopts control measures that are more stringent than Federal measures for the purpose of mecting
their NOx budget Based on the recommendations of OTAG. it 15 not expected that States will adopt arca.
nonroad mobile. or onroad mobile source control measures to meet their NOx budgets However, 1f one or
more States do adopt such measures, annual reporting of emissions will be necessary to track the States’
progress toward meeting their NOx budgets

The rule contains a requirement for States to report statewide point, area, nonroad mobile. and
onroad mobile source NOx emissions data every 3 vears starting with the inventory vear 2002 The data
reported would be ozone season emissions data for each third vear and would include data from all source
catcgornies in the State regardless of whether sources are being controlled to meet a NOx budget This 3-vear
o cle reporting requirement coincides with the schedule for the existing periodic emission inventory reporting
requirement for the States

EPA requires that in 2007. States submut to EPA statewide ozone season NOx emissions data from
all NOx sources (point. area. nonroad mobile, and onroad mobile) within the State  The data reporting
requirements are 1dentical to the reporting requirements for the 3-vear cvele inventory. but would occur 1 vear
prior to the scheduled 3-vear cyvcle inventory  This one-time reporting requirement for a 2007 statewide
mventory will allow evaluation of whether the NOx budgets are met for 2007 However. EPA will work with
the States to mmimize the incremental burden associated with preparing both a 2007 and a 2008 statewide
mentors The incremental burden 1s associated with the area and mobile source inventortes since States
must already report point source data annuallv  For area, nonroad mobile. and onroad mobile source data.
States may project incremental changes in emissions from 2007 to 2008 to allow the 2008 inventors
requirement to be more easihy met and to reduce the burden on the States

8.1.1 Planning Requirements

Compliance with the reporting requirements falls into three categories of respondent activities' one-
time actions. annual actions, and triennial actions Respondent States need to understand what activities are
required, when theyv are to be completed, and decide on data collection methodology The remainder of this
section discusses what activities are required to be done once. annually, and trienmally. Section 8.1 2
describes new data required and collection processes

One-Time Activities

First. States will need to read and interpret the reporting requirements of the rule. Additionally.
example ozone season erssions calculations must be prepared and submutted to EPA Depending on the
complexity of these calculations, the amount of time required to comply would vary  Another one-time

activity involves a State modifving its emissions data bases to incorporate seven additional data items for
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point sources. five additional data 1tems for area and nonroad mobile sources. and four additional data items
for on-road mobile sources

A one-time effort 1s expected for the States to establish procedures to estimate statewide ozone
season NOx emissions from stationary area sources Area source NOx emussions in the OTAG mventory are
due to stationan fuel combustion. incineration and open burning, and wildfires and prescribed burning It 1s
assumed that States would develop a spreadsheet or data base containing county-level activity indicators
(e g . population. employment, forest acreage) to allocate activity data typically available at the State level to
the county level It will also be necessary to account for any controls or seasonal restrictions that would
impact NOx emissions

For onroad mobile sources. 1t will be necessary for States to prepare a procedure for estimating
county-level VMT as input to EPA’s MOBILE model It 1s assumed that States will distribute statewide
VMT available from the Federal Highwav Admimstration’s (FHWA) Highway Performance Monitoring
Syvstem (HPMS) to the county level using a surrogate activity indicator such as population In addition. any
onroad mobile source controls applicable to a counts must be identified and accounted for 1n the enission
estimates for a county

States must prepare and submit a statewide ozone season NOx emissions inventon of all controlled
and uncontrolled sources for the year 2007 A 2007 statewide ozone scason NOx emussions inventory for all
pomnt. arca. nonroad mobile. and onroad mobile sources 1s required to allow evaluation of whether the NOx
budgets are met for the vear 2007 This one-time special inventors 1s necessary because the scheduled 3-year
reporting ¢ cle does not fall in the year 2007  States which must submut the 2007 inventory mav project
incremental changes 1n emissions from 2007 to 2008 to allow the 2008 inventory requirement to be more
easily met and to reduce the burden on States which must submut full NOX mventories 1n consecutn e vears
(1e¢.2007 and 2008)

Finallsy. the State must review a Title V permut revision submitted by controlled sources The ICR
I1sts thesc onc-time activities and estimates for the managenal and technical manhours required to complete
the tasks

Annual Activities

Annual State activities associated with reporting are as follows States must notifv the appropriate
EPA Regional Office when submitting an annual, trienmal. and 2007 NOx inventory  Technical staff are
required to prepare and submut an electronic NOx emissions budget report  Most of the data collection
activities associated with the annual mventory are already being done to meet existing inventon
requirements  However. there 1s additional work associated with compiling and quality-assuring the ozone
season inventory Estimates for the time needed to accomplish these reports and the costs associated with
these reports are presented in the ICR

Triennial Activities

Evers 3 years, States are required to submit ozone season emissions data for all point, area, nonroad
mobile. and onroad mobile sources of NOx within the State States are already submitting a statewide
emussions inventory of all point sources under the existing annual im\ entory requirements. However.
additional time requirements are expected for States to develop statewide NOx stationary area source,
nonroad mobile source. and onroad mobile source inventories every 3 vears. Under the existing periodic SIP
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i entory requirements. emissions from these sectors were only determined for ozone nonattainment area
counties The incremental ime for developing statewide ozone season inventories for all controlied and
uncontrolled sources consists of hours allocated to the following activities

. For stationary arca sources. collecting activity data needed to allocate State-level activity data to the
county-level and estimating area source emissions.

. For nonroad mobile sources. estimating emissions according to EPA’s NONROAD emission
im entory model’. and

. For onroad mobile sources. estimating emissions using EPA’s MOBILE model*

States must compile a summary report of statewide NOx emussions for submittal to EPA Depending
upon current reporting practices. this activity may require hittle or no additional hours of labor

Table 8-1 summarizes the various reporting requirements for State during the period from 2003 to
2008 Estimates for the time needed to accomplish these reports and the costs associated with these reports
are presented m the [CR

8.1.2 Data Collection

Many of the required emussions data clements are already being provided to the EPA under existing
annual point source reporting requirements. as well as periodic SIP inventory reporting provisions for point.
arca and nonroad mobile. and onroad mobile sources The EPA 1s also requinng States to provide an example
ozone season calculation. along with sufficient information for EPA to venfy the calculated value of ozone
scason emussions This calculation. as well as two additional seasonal data elements (1 ¢ . fuel heat content for
point sources. activity/throughput level). will facilitate quahty assurance review of the seasonal emissions
data Other data fields for providing the source of fuel heat content data. source of emissions data. source of

emussion factor. and source of activity throughput data will also assist EPA 1n their NOx budget verification
procedures

The EPA 1s also requiring an ~Area Designation™ element for States that opt to establish an offset
pool composed of actual emission reductions achieved through compliance with the SIP call NOx budgets
where States will need to track whether they are obtaining creditable offsets as specified in Section 173(c) of
the Act (which requires that major sources obtain offsets from areas with equal or higher nonattainment
classification) The ICR hsts the new data items required for point, area, nonroad mobile, and onroad mobile
sources which are not currently required to be included in emission inventories reported to EPA.

3 EPA’s NONROAD model 1s currently under development bv EPA’s Office of Mobile Sources (OMS) A
final version of the model 1s expected to be n use by States by 2003

* These esumates are based on a State using MOBILES6. which will be the next version of EPA’s MOBILE
mode]
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Table 8-1

Schedule of Reporting Activities for Each Year During the Period 2003 through 2008*

account for sources that have been reporting directly to EPA
[§51 122(b)2). (h))

Information Collection Activity 2003 | 2004 | 2005 | 2006 | 2007 | 2008
One-time (Annualized)
Read the reporting requirements of the rule v
Submit example ozone season emissions calculations to EPA [§51 122(g)] v
Modifs point. area. nonroad mobile. and onroad mobile source data bases to v
add data ficlds for additional data items [§51 122(c). (d). (e)]
Develop procedures by which to estimate stationan area source NOx v
emissions for trienmal statewide reporting requirements [§51 122(b)(2). (3)]
Dezelop procedure for generating county-level vehicle miles traveled (VMT) v
[§31122(b)2). (3)]
Project 2007 area. nonroad mobile. and onroad mobile source inventories to v
2008 to sausfy 3-vear cvele requirement [§51 122(b)}2). (3)]
Review Title V permit revisions from controlled sources [§51 121¢h)(1)] v v
Annual
Determine ozone season emissions for controlled sources [§51 122(c)(1). v v 4 v v v
(21
Notfy the appropnate EPA Regional Office when submitting annual. v v 4 4 v v
tienmal. and 2007 NOv imventony [§51 122¢h))
Submut electronic NOx budget emissions report [§51 122(b)(1)] v v v v v v
Triennial
Prepare statewide ozone season inventon for stationan area sources. v v
including a determination of ozone season emissions for all sources
[§51 122(b)(2)}
Prepare statewide ozone season mnventory for nonroad mobile sources. v v
including a determination of ozone season enmussions for all sources
[§51 122(b)(2)]
Prepare statewide ozone seasen imventors for onroad mobuile sources. v v
including a determination of ozone season emussions for all sources
[§51 122(b)2)]
Compile summarn report of statewide ozone season NOx emissions and v v

Activities associated with developing an emissions inventory for a particular vear are assumed to take place duning the vear following the inventony
vear (e g . activities for compiling a 2002 trienmial inventory take place during 2003. and for 2007 inventory during 2008)

Source Enmussion Reporting Requirements for Ozone SIP Revisions Relating 1o Statewide Budgets for NO, Emissions, September, 1998
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Several options are currently available for data reporting

. State chooses to contmue reporting to the EPA Aerometric Information Retrieval System (AIRS)
svstem using the AFS format for point sources.”

. State converts its emissions data into the Emissions Inventory Improvement Project/Electronic Data
Interface (EIIP/EDI) format.®

. State submuts its emissions data in a proprictary format based on the EIIP data model. or

. Annual reporting (except for third vear reports) by sources submutting the data directly to EPA Ths
option will be available to any source 1n a State that 1s both participating in a trading program
meeting the requirements of Part 96 and that has agreed to submut data in this format  The EPA will
make both the raw data submitted 1n this format and summary data available to any State that
chooses this option

8.2 Administrative Costs Associated with Units in the Trading Program

This section presents the estimates of administrative costs for State and Federal governments
associated with control of electrnicity generating units

Administrative Costs - State Governments

Administrative costs to State governments include on-going auditing of sources. certification of
monitoring plans. and handling of permuits  Table 8-2 presents the administrative costs to State goernments
for these actinities 1f they choosc to participate n the model Part 96 trading program These estimates include
all umts (both EGUs and non-EGUSs) that are part of the required apphicability for the trading program If a
State chooses not to participate 1n the trading program. they would mcur different administrative costs to
implement another regulators means of achieving the required emssion reductions  The magnitude of those
costs would depend on the regulatony option chosen by the State  The costs presented here are incremental to
the Instial Base Case  The unit cost for auditing 1s $1.698 (this assumes 60 hours per audit at $28.30 per
hour) The total annual auditing costs to States. assuming that States audit 10 percent of the 1.995
potentially affected sources. 15 $339,600

* This option will continue for point sources for some peniod of ime after AIRS 1s reengineered (before 2002).
at which ume this choice may be discontinued or modified

6Through the EIIP, EPA 1s participating 1n a joint effort with State and local air pollution control agencies to
establish a common format for exchanging data from one agency to another.
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Table 8-2
Administrative Costs Associated with Implementing the Trading Program
in States in the SIP call Region in 2007 (1990S)

Emissions Monitoring
Permitting, Review and
Unit Costs $1,698 $0-566 $115
Total EGU Costs 256.568 238,852 173,765
Total non-EGU Costs 136,180 318,658 92,223
Total Annual Costs $392,748 $557.510 $265.988

Source ICF Analysis

The unit costs to States for imtial review of monitoring plans range from zero for units with currently
approved monitoring plans to $366 (20 hours per certification at $28 30 an hour) for units without currently
approy cd monitoring plans  Total annual costs to States for certification and recertification of the monitoring
plans for all units potentially affected by the NOx SIP call 1s $377.852  The unit costs for permitting
actnvities for States includes the costs for States to review and approye apphcations for modifications as well
as for new permits  The annualized unit cost to States for permut activities 1s assumed to be $23  The total
annual permitting activity costs to States. assuming 1.995 affected sources, 15 $45.885

Administrative Costs - EPA

The primany administrative costs to EPA are associated with administering the trading program  The
two main tasks i olved 1n administering the trading program are administering the emissions tracking
svstem (ETS), used to track emissions from affected units and administering the allowance tracking system
(ATS) used to track owners of allowances

EPA estimates that the capital cost in modifsing its existing ETS and ATS tracking svstems which
are uscd to support the federal SO. trading program under Title IV of the Act and the OTC NOx Budget
Trading Program would be $250.000 and $500.000 respectivels EPA also estimates that there would be
ongoing operational expenses of approximately $100.000 annually to support each system

EPA estimates that it would take 0 5 hours to process each allowance transfer and expects
approximately 8.050 transfers a vear This assumes that EPA will have to make 1 transfer at the beginning
of the vear and one transfer at the end of the vear for each unit. It also assumes that there will be
approxmmatelyv three private transfers made per affected unit In addition, 1t assumed no additional costs for
units are part of the OTC NOx Budget Trading Program that EPA 1s already admimstering  This was the
average mn 1997 for the SO, trading program  This would require approximately 4,025 hours.

For processing emussions data, EPA estimates that it will spend 5 hours more for units alreads
affected by the Acid Rain Program who are not part of the OTC NOx Budget Trading Program. For these
1.089 umts. this will take 5,445 hours. EPA estimates it will spend 10 hours per unit for units that are not
currently affected by either the Acid Rain Program or the OTC NOx Budget Trading Program For these 985
units. this will take 9.850 hours
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Table 8-3
Administrative Costs Associated with EGUs and non-EGUs
in the SIP Call Region to EPA in 2007 (1990S)*

Canpital Costs Annual Fixed Annual Labor Total Annual Costs
p Operating Costs (in hours) in 2007
Emissions $250.000 $100,000 15,295 $786,000
Tracking System
Allowance $500.000 $100.000 4025 $327.000
Tracking System
Total $750.000 $200,000 19.320 $1.113.000

These esimates account for participation by non-EGU sources in the NOx Budget Trading Program

Total Administrative Costs-Electricity Generating Units

The total EGU-related annual admimistrative costs of the rule to the States are roughly $800.000. and
roughly $400,000 to EPA for the 0 15 trading option  The costs presented are incremental to the Imtial
Base Case The differences in these costs between the regulatony alternatives examined 1s minimal since
there 1s hittle change in the number of affected units overall

8.3 Administrative Costs Associated with Other Stationary Sources Not in the Trading Program

Many of the States have the mechamisms 1n place to support the reporting of emissions data to EPA
under existing emission inyentony requirements for these sources  Therefore, the burden for State personnel
to perform these activities (e g . collecting emissions data from sources, maintaining emission i entory
records) are not estimated The States™ burden associated with these sources for the final rulemaking is
pnimarnly to estimate and qualits -assure ozone season emissions. and modifs State data bases to report
additional data 1items needed to verify ozone season emissions In addition. there will be additional effort
imolved in compiling statewide area. nonroad mobile. and highway mobile source ozone season NOx
emission i entories evens 3 vears The mformation collection activities related to other stationany sources
imolve an average of 269 hours per vear at an estimated cost of $7,140 per State, for total of 6,187 hours
and $164.202 for the entire SIP call region This 1s the annual cost to States associated with this rulemaking
for each vear between 2003 and 2005  Thus 1s the first 3 vear penod during which States will be required to
begin reporting under the rule

No other stationary source-related burden is expected to be imposed on EPA from implementation of
this rulemaking other than additional operation of the emissions tracking system (ETS) and the national
allowance tracking svstem (NATS)  An estimate of this burden related to non-EGUs 1s prescnted in
Table 8-3 along with the EGU-related burden to EPA from operating the ETS and NATS. The total annual
cost 1n 2007 for this burden to EPA is estimated at roughly $850,000, based on the results in Table 8-3
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84 Government-Owned Entities

This section summarizes complance (control and admunistratine) costs incurred by government-
owned other stationans sources that are assumed to require new controls under the NOx SIP call  These costs
include both control costs and administrative costs similar to those incurred by other regulated sources,
including costs associated with trading  These costs are a subset of the compliance costs presented in
Chapter 7 The control costs are based on assumptions of how affected States will implement control
measures to meet therr NOx budgets set forth in this rulemaking  While the Unfunded Mandates Reform Act
does not apply to this action. the information on potential compliance costs to government-owned sources
mayv assist the States n their efforts to develop SIPs that meet these new NOx budgets

Table 8-4 provides an overview of the government entities which own EGUs that may be affected by
the 0 15 trading option

Table 8-4
2007 Annual Costs To Potentially Affected Government-Owned EGU NOx Emissions Sources
0.15 Trading Regulatory Alternative

Annual Total
Annual Control Administrative Compliance
Number of Costs (thousands | Costs (thousands | Costs (thousands
Government Entity Sources of 1990S5) of 19905) of 1990S8)
Federal Government? 1 na na na
State and Municipal Goyernment 78 $45.100 $5.900 $51.000
TOTAL: 79 $45.100 $5.900 $31 000

Control and admimstrative costs were not estimated for this source

As shown m Table 8-4. there are 79 potentialiv affected government-owned EGUs that may be

affected under the 0 15 trading regulatory alternative These units may experience comphance costs of about
$51 mulhion 1n 2007

Table 8-5 provides an overview of the government entitics which own non-EGUs that may be
affected under the 60%/$5.000 options As shown in Table 8-5. there are 30 potentially affected

government-owned non-EGU sources that mav experience comphance costs of roughly $3 6 milhon dollars in
2007
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Table 8-5

2007 Annual Costs To Potentially Affected Government-Owned NOx Emissions Sources

60%/85,000
Annual Total
Annual Control | Administrative Compliance
Number of Costs (thousands | Costs (thousands | Costs (thousands

Government Entity Sources of 1990S5) of 19908) of 19908)
Federal Government 23 $1,786 $727 $2.513
State Government - correctional 1 602 46 648
facihity
Civ Government- Refuse systems 1 05 8 9
Educational institution 1 30 1 31
Metropolitan water system 1 54 46 100
Citv. regional sewerage syvstems 3 176 136 312
TOTAL: 30 $2.649 $964 $3,613

Therefore. under the 0 15 trading altemative for EGUs and the 60%/$5.000 per ton altenative for
non-EGUs. 109 sources or units owned by Federal. State. and local governments in the SIP call region may
potentially be affected by control and administratiy e measures at an annual compliance cost of about $55
mullion 1n 2007 This comphance cost. however. 1s only 3 percent of the total comphance cost for thesc

alternatines (51 69 bilhion)

8.5 References
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Chapter 9. INTEGRATED COST, EMISSIONS, AND SMALL ENTITY IMPACTS SUMMARY

This chapter presents EPA’s estimates of the NOx emission reductions, potential compliance costs,
average cost-effectivencss. and potential small entity impacts associated with the final NOx SIP call
rulemaking It brings together the results presented in Chapters 6. 7, and 8  All of these results are based on
the Agency s assumptions of how States 1n the NOx SIP call region could implement control strategies to
meet the NOx budget levels set for them in this rulemaking  The results are then compared to average cost-
effectin encss estimates of other recent regulatory actions that require NOx reductions

Section 9 1 presents estimates of NOx emusston reductions for potentially affected electricity
generating and non-electricity generating sources. Section 9 2 presents estimates of compliance costs (control
and admunistratn e costs) and average cost-effectin eness for all these sources, and provides a table of average
cost-effectin eness estimates for other recent regulatory actions that require NOx reductions for purposes of
comparnison Section 9 3 presents an integrated summary of potential small entity impacts

9.1 Emission Reductions

With this rulemaking. the EPA will establish ozone season NOx budgets for 22 States and the
District of Columbia based on reducing emissions from electricity’ generating units and other stationan
sources ' The analvsis of impacts 1s from a baseline that includes the existing Title IV NOx rules.
Reasonably Available Control Technology (RACT) requirements. and New Source Performance Standards
(NSPS) and controls for new and recently -built major NOx sources  The baschne also includes
implementation of Phase I (RACT requirements) of the Ozone Transport Commuission (OTC) Memorandum
of Understanding (MOU)-

Table 9-1 shows the NOx enussions levels and emussions reductions for selected combinations of
alternatives that EPA has analvzed for potentially affected electricity generating units and other stationary
sources  These results bring together the six regulatory alternatives analyzed for potentially affected EGUS,
and thc three combination regulatons alternatives for non-electricity generating sources  The non-EGU
regulaton alternativ es combine industrial boilers and combustion turbines with other stationany sources
(stationary internal combustion engines. cement kilns) These alternatives are discussed in Chapter 2 and the
results of the analvsis are presented in Chapters 6 and 7 The alternatives selected for the final NOx SIP call
arc highlighted

1

This categon includes industrial (industrial, commercial, and institutional) boilers and combustion turbines,
stationary internal combustion engines. and cement manufacturing operations (cement kilns [wet. drv, and coal-fired))
For additional details on these source types see Chapter 3

? This basehine 1s discussed 1n greater detai] in Chapter 4
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Table 9-1
2007 Ozone Scason NOx Emissions and Emission Reductions for Sclected Combinations of Electricity Generating Units and
Other Stationary Source Regulatory Alternatives from the Initial Base Case *
(thousands of NOx Tons)

Electricity Generating Units (1,502 thousand baseline tons)
Regulatory Alternatives

0.25 0.20 Regionality Regionality 0.15 0.12
Trading Trading 1 2 Trading Trading

Other 40% Control/ 1 i 922 847 757 735 624
Stationary Sources | $1500 per Ton (722) (91 (985) (1,075 (1,097) (1,208)

(330 thousand

baseline tons) 60% Control/ 1,067 878 803 713 691 SR80
$5000 per Ton (766) (954) (1,028) (1,119 (1,141 (1,252)

70% Control/ 1,041 8353 778 088 666 555
$5000 per Ton (791 (979) (1,054) (1,144) (1,160) (1,277

? Emissions reductions are shown in parentheses  Controls on the electrianty generating untts oceur through a Cap-and- [ rade program desenibed in the NOx Model Trading Rule and supporting information
Controls on Other Stationary Costs are determined using two approaches 1) a least-cost approach that approximates a trading program, applied to Jarge mdustnial boslers and combustion turbines, and 2) an
approach that applied controls up to a cost cutoff expressed m annual costs per ozone season ton reduced. apphied to targe stationary 1C engines, and cement manufacturing

Page 9-2



9.2 Compliance Costs and Cost-Effectiveness

Table 9-2 shows annual compliance control costs for selected combinations of regulatory alternatives
that EPA has analvzed for potenually affected electricity generating umits and other stationary sources Costs
include direct control costs and adminstrative costs (monitoring. recordkeeping. and reporting) The
alternatives selected for the final NOx SIP call rule are ighlighted The costs for EGUs reflect emissions
trading across States For non-EGUS, costs are determined using two approaches' 1) a least-cost approach
that approximates a trading program, applied to large industrial boilers and combustion turbines. and 2) an
approach that apphed controls up to a specified cost cutoff expressed in costs per ton reduced. applied to
large stationary IC engines, and cement kilns

Table 9-3 provides the resulting 2007 ozone season average control cost-effectiveness values for the
same selected combination of alternatives examined in the previous two tables The average control cost-
effectiveness of ozone season NOx emission reductions 1s calculated as the change n total annual compliance
costs relative to the Imtial Base case divided by the change in ozone season NOx emussions relative to the
Initial Basc case This table shows the increase in average cost-effectiveness values as the combination of
standards considered becomes more stringent It should be noted that these estimates are only presented to
illustrate the average cost-effectiveness of different combinations of EGU and Other Stationary Source
alternatnnes  The decisions on control levels and the inclusion of individual source categortes n this
rulemaking were made by evaluating each category separately. not by using the summary of cost-
effectiveness values in Table 9-3

OTAG recognized the value of market-based approaches to lowering emissions from power plants
and large industrial sources The Agency agrees that using a market-based approach in the emission
reduction program 1s desirable Accordingls. the Agency has proposed the NOx Model Trading Rule This
rule provides for an emissions cap and allows for trading between sources in the all the jurisdictions covered.
which ar¢ essential for this rule to be effective and administratively practicable  The Agency wants to work
with all affected jurisdictions covered by this rulemaking to establish such a program  This 1s a major reason
behind the Agency s effort at estimating NOX control costs across the jurisdictions n the SIP call region for
electric power generation units and cost minimization across the same domain for Other Stationary' Sources
Analvtical imitations kept EPA from estimating the costs of a single cap-and-trade program for electricity
generating sources and large mdustnal sources m the Other Stationany Sources category (e g . industrial
boilers and combustion turbines) Gisen that the Agency could not estimate the costs of a single emissions
trading program for these sources. the annual cost estimates for this rulemaking are likels to be overstated to
the extent that costs could be reduced by trading betw een facilities 1 both groups. However, 1t should be
noted that indiv1dual States may decide to achiey e their NOx budget with other control techmques, thereby
affecting their costs
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Table 9-2
2007 Annual NOx SIP call Compliance Costs for Selected Combinations of
Electricity Generating Unit and Other Stationary Source Regulatory Alternatives
(millions of 1990 dolars)”

Electricity Generating Units
Regulatory Alternatives
0.28 0.20 Regionality Regionality 0.1 0.12
Trading Trading ! 2 Trading Trading |

Other 40% Control/ $848 $1,153 $1.323 $1.554 $1,583 $2,051
Stationary Sources | $1,500 per Ton

60% ControV $925 $1.230 $1,400 $1,631 51,660 $2,128

$5,000 per Ton

70% Control/ $1,048 $1,353 $1.523 $1,754 $1,783 $2,251

35,000 per Ton

The decisions on control stringency and the inclusion of individual source categories in this rulemakimg were not made using the cummary of cost-cftectiveness values m this table  Control on the electricity
generating units occur through a Cap-and-Trade program described in the NOx Model Trading Rule and supporting information - Controls on Other Stationary Sources are applicd using two approaches 1) a
lcast-cost approach that approximates a trading program, applicd to large industnial boilers and combustion turbines. and 2) an approach that applied controls up to a cost cutoff expressed as costs per ton
reducced. applied to large stationary IC engnes, and cement manufacturing - Analytical hnitations prevented F.PA from estimating the costs of a single cap-and-trade program for clectricity gencrating umts and
large mdustnal boilers and combustion turbines combined - Costs for these sources are hikely to be fower than has been estimated m this RIA 1f States integrate electniaity gencrating umits and industrial boiler
and combustion turbine programs in to a single trading program It should be noted that mdividual States may decrde to achieve their NOx budget wath other control techniques, thereby aflecting their costs
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Table 9-3
2007 Ozone Scason Average Compliance Cost-Effectiveness for Selected Combinations of
Electricity Generating Unit and Other Stationary Source Regulatory Alternatives
(1990 dollars per ton of NOx reduced in the ozone season)*

Electricity Generating Units
Regulatory Alternatives
0.25 0.20 Regionality Regionality 0.15 0.12
Trading Trading 1 2 Trading Trading
Other 40% Control/ $1.175 $1.267 $1.343 $1.446 $1,443 $1.698
Stationary Sources | $1,500 per Ton
60% Control/ $1.208 $1.289 $1.302 $1,458 $1,455 $1.700
$5,000 per Ton
70% Control/ $1.325 $1.382 $1.445 $1,533 $1,529 $1,763
$5,000 per Ton

*Controls on the clectricity generating units oceur through a Cap-and-1rade program deseribed m the NOx Model Trading Rule and supporting mformation  Controls on Other Stationary Sources were apphed
using two approaches 1) a least-cost approach that approxmates a trading program, apphed to large industrial boilers and combustion turbines, and 2) an approach that apphied controls up to a cost cutoft
expressed in costs per ton reduced. applied to large stationary 1C cagines, and cement manufacturing Analytical limitations prevented EPA from estimating the costs of a single cap-and-trade program for
clectricity generating units and large industrial borlers and combustion turbmes combined  Costs for these sources are ikely 1o be lower than has been estimated 1in this RIA if States mtegrate clectnety
generating units and industrial boiler and combustion turbine programs in to a single trading program [t should be noted that individual States may decide to achieve their NOX budget wath other control
techmques, therchy affecting therr costs
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9.2.1 Cost-Effectiveness Comparisons

Table 9-4 provides a reference hst of measures that EPA and the States haie undertaken to reducc
NOx and their average cost per ton of NOx reduced The average annual cost per ton of NOx reduced from
this rulemaking is included in the table Most of these measures fall in the $1,000 to $2,000 per ton range
With few exceptions. the average cost-effectiveness of these measures 1s representative of the average cost-
effectiveness of the tvpes of controls EPA and the States have needed to adopt most recently since their
previous planning efforts have already taken advantage of opportunities for even cheaper controls The
Agency believes that the cost-effectiveness of measures that the cost-effectiveness of measures that it or
States have adopted. or proposed to adopt, forms a good reference point for determining which of the
available additional NOx control measures can most reasonably be interpreted by upwind States or
Junisdictions that significantly contribute to ozone nonattainment

Table 9-4
Average Cost-Effectiveness of NOx Control Measures
Recently Undertaken or Proposed (1990 dollars)

Control Measure Average Cost per Ton of NOx Reduced

NOx RACT $150-1.300
Phase I Reformulated Gasoline $£4.100°
State Implementation of the Ozone Transport
Commussion Memorandumof Understanding (OTC $930 - $1,600
MOt
Proposed New Source Performance Standards (NSPS) $1.290
tor Fossil Steam Electnie Generating Units -
Proposed NSPS for Industrial Boilers $1.790
Final NOx SIP Call Rulemaking - Electnicity Generating b

: $1.468
Units
: 7 > al- _ N
Final NOx SIP Call Rulemaking - Other Stationany $1.365¢

Sources

* Average cost representing the midpoint of $2.180 to $6.000 per ton. as described in EPA’s response to the American Petroleum Institute s petition 1o
wane the Federal Phase II RFG NOn standard  Ths cost represents the projected additional cost of complving with the Phase 11 RFG Nox standarde«.
bevond the cost of complying with the other standards for Phase II RFG

® Estimated a\erage cost-effectiveness (including comphance costs) assoctated with the umform 0 15 trading alternative

 Esimated average cost-effectin eness (including comphance costs) associated with the preferred altemative (60% control - industnal boilers and
combustion turbines. control up to a cost cutoff of $5.000 ton - stationary IC engines. cement manufacturing)

There are also a number of less expensive measures recently undertaken by the Agency to reduce
NOx emissions that do not appear in Table 9-4. These actions include (1) the Title IV NOx reduction
program, (2) the federal locomotive standards, (3) the 1997 proposed federal nonroad diesel engine
standards, (4) the federal heavy duty highway engine 2g/bhp-hr standards, and (5) the federal marine engine
standards These actions do not provide a meaningful comparison to this rulemaking because they arc
believed to be among the lowest cost options for NOx control Since these options have been exhausted. the
Agency must now focus on what other measure exist, at a potentially higher average cost-cffectiveness valuc.
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that can further reduce NOx emussions  Table 9-4 1s thereby useful as a reference for the next higher level of
NOXx reduction cost-cffectiveness that the Agency considers reasonable to undertake

9.3 Integrated Small Entity Impacts

The Agency examined the potential economic impacts to small entities associated with this
rulemaking based on assumptions of how the affected States will implement control measures to meet their
NOx budgets While the RFA as amended by SBREFA does not apply to this action, these impacts have
been calculated 1n order to provide additional understanding of the nature of potential impacts, and additional
information to the States as they prepare SIPs designed to meet the NOx budgets set by this rulemaking It is
the Agencs ‘s position. however. that the RFA as amended by SBREFA does apply to the proposed NOx FIP
and the proposed response to the section 126 petitions  The Agency has prepared Imtial Regulatory
Flexibihity Analvses (IRFAs) for both of these actions

Table 9-3 presents a summary of the potentially affected small entities in EPA’s analvsis  Of the
191 small entities potentially- affected. 4 Imay experience compliance costs in excess of one percent of
revenues. based on assumptions of how the affected States implement control measures to mect their NOx
budgets as set forth in this rulemaking Potentially affected small entities experiencing comphiance costs in
excess of 1 percent of revenues have some potential for significant impact resulting from implementation of
the SIP call  These 41 small entitics constitute about 3 percent of the small entities in the SIP call region that
own sources potentially affected by this rulemaking

EPA’s estimates of other potential economic impacts for entities owning electricity generating units
including changes in capacity. and changes in demand for electricity that could result from implementation of
this SIP call are found 1n Chapter 6. Details on EPA’s other estimates of potential economic impacts
associated with this rulemaking to entitics owning sources 1n the other stationary source categons are found in
Chapter 7
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Table 9-5

Number of Potentially Affected Small Entities
for the NOx SIP Call Rulemaking

Small Entities in

Percentage of
Small Entities in

Source Category/ A Small Entities the SIP c.all the SIP Call
. Small Entities in . Region with . .
Regulatory the SIP call Region Potentially Compliance Costs Region with
Alternative g Affected® E 1% of Compliance Costs
Sales/Reovenues > 1% of
Sales/Revenues
Electricit
Generating Units 500 114 32° 6%
0 15 Trading
Other Stationan
Sources . 0
60% Control/ 700 77 ? 1
$£5000/10n
TOTAL 1,200 191 4] 3%

*These are small entiies that own large sources in the source categories covered under this rulemahing
® The estimated costs of comphance are calculated assurmng all small non-utility generators compls through purchasing allowances This approach
tends to overstate compliance costs because cases in which emussion reductions can be achieved below the marginal cost of reductions in the SIP call

domain are not considered

¢ This represents the number of small entities in the SIP call region owning sources (small and large) in the source categories covered under this

rulemaking

9.4 References
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STATE-BY-STATE OZONE SEASON NOx EMISSIONS FOR
ELECTRICITY GENERATING UNITS BY REGULATORY ALTERNATIVE

This appendix contains the state-by -state emissions data used to generate the map figures in Chapter
6 The source for this data 1s ICF analysis using the latest version of the Integrated Planning Model (IPM)
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2007 Ozone Season Emissions Estimates for the Electric Power Industry for

Table A-1

States in the SIP Call Region

Initial Base 0.25 0.20 0.15 0.12
State Name Case Trading Trading Trading Trading
Alabama 76,926 52,084 39,937 37,440 26,689
Connecticut 5,636 3.867 3,866 3,267 2,772
Delaware 5.838 6,119 4,624 3.585 3,555
District of Columbia 3 8 7 10 16
Georgia 86.455 55.808 46,483 37474 26.856
Ilhnois 119,311 65,988 51.650 37,928 28917
Indiana 136,773 77.453 63.307 47 415 34.40%
Kentucky 107.829 57,721 47 896 38.427 30411
Manland 32,603 23317 16,194 13.864 11.193
Massachusetts 16.479 16.104 13.735 10,319 16216
Michigan 86.600 58825 42,692 34,950 26.970
Missoun 82,097 44 388 34.662 24.037 14.734
New York 39.199 31.832 26.818 24,093 21.838
New Jersey 18.352 13.316 12.302 8.838 8,198
North Carolina 84 815 59.255 50.088 34,556 29.945
Ohio 163,132 93.803 71.219 46,843 39.900
Pennsvivania 123,102 81.188 71,118 46.186 41.800
Rhode Island 1,082 1.071 1,071 1.071 971
South Carolina 36.299 27.453 22.093 17,965 13695
Tennessee 70.908 46.459 24.211 23.706 20,162
Virginia 40,884 30,632 24280 19.276 16,215
West Virgima 115,490 60.070 57.998 33.545 25.693
Wisconsin 51,962 32.838 24,998 18,967 18.286
TOTAL 1,501,775 939,599 775,529 563,762 453,443

Numbers may not sum due to rounding
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Table A-2

Comparison of Electric Power Industry 2007 Ozone Season Emissions for the
Initial Base Case, the 0.15 Budget Component, and the 0.15 Trading Alternative
for States in the SIP Call Region

State Name Initial BaseCase 0.15 State Budget 0.15 Trading
Alabama 76,926 30,644 37,440
Connecticut 5,636 5,245 3.267
Delaware 5,838 4,994 3,585
District of Columbra 3 152 10
Georgia 86,455 32.433 37474
Ilhinois 119,311 36,570 37,928
Indiana 136,773 51,818 47,415
Kentucky 107.829 38.775 38.427
Manland 32.603 12.971 13,864
Massachusetts 16.479 14,651 10.319
Michigan 86.600 29458 34,950
Missoun 82,097 26.450 24.037
New York 39.199 31,222 24.093
New Jersey 18.352 8,191 8,838
North Carohna 84.815 32.691 34.556
Ohio 163.132 51.493 46,843
Pennsyhvama 123.102 45971 46,186
Rhode Island 1.082 1.609 1,071
South Carolina 36.299 19.842 17,965
Tennessee 70,908 26.225 23.706
Virginia 40.884 20.990 19,276
West Virginia 115,490 24.045 33,545
Wisconsin 51.962 17.345 18,967
TOTAL 1,501,775 563,785 563,762

Numbers may not sum due to rounding
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Regional Budgets, and Regional Alternatives

Table A-3
Comparison of State-by-State 2007 Ozone Season Emissions for the Initial Base Case,

Initial Base Two-Region Three-Region Two-Region Three-Region
State Name Case Budget Budget Alternative Alternative

Alabama 76,926 40,835 40,835 40,048 40,048
Connecticut 5,636 5,245 4,199 3.267 2.783
Delaware 5,838 4,994 4,005 3,581 3,320
District of Columbia 3 152 122 10 11
Georgia 86,455 43.190 43,190 46.491 47,438
Hinos 119,311 48,418 36,570 49977 38.259
Indiana 136.773 68,556 S1.818 67.492 42.142
Kentucky 107.829 51.543 38,775 49,211 37,201
Manland 32.603 12.971 10,380 13,236 10,947
Massachusetts 16,479 14.651 11.759 10.319 10,298
Michigan 86.600 38,747 29.458 42,753 35,994
Missoun 82.097 34.998 26.450 35.939 25.045
New York 39,199 31,222 25,066 24,652 22,657
New Jersey 18.352 8,191 6.598 8,765 7,902
North Carolina 84,815 43.093 43,093 50.363 51,293
Ohio 163.132 51.493 51.493 45.856 46.824
Pennsilvama 123.102 45971 36.932 59,242 41,363
Rhode Island 1.082 1.609 1,290 1,071 1,071
South Carolina 36.299 26.455 26.455 22.874 25.239
Tennessee 70.908 34,967 34.967 23.736 24520
Virginia 40,884 20,990 20.990 18.684 19,953
West Virginia 115,490 24,045 24,045 32,847 32,659
Wisconsin 51.962 23,009 17,345 24,995 18,828
Region 1 Subtotal * — 217,034 100,351 221,530 100,352
Region 2 Subtotal * — 458,311 296,944 453,881 296,905
Region 3 Subtotal* —_— — 188,540 — 188,538
TOTAL 1,501,775 675,345 585,835 675,411 585,795

Numbers may not sum due to rounding

* Regions for the two-region and three-region options are defined in Section 6 2.1 and 6 2 2
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1.0 Introduction

This addendum to the Regulatory Impact Analysis for the NOx SIP Call, FIP, and Section 126
Petitions contains final cost and impact estimates for the implementation scenario used by EPA to establish
the State emissions budgets For the electricity generating umits (EGUs), the analysis reflects a revised
emissions cap under the 0.13 trading alternative  For the non-EGUS, the analysis reflects a revised emissions
mventory

2.0 Addendum Analysis of the Revised NOx Cap on the 0.15 Trading Alternative for Electricity
Generating Units

Since EPA conducted the main analyvses documented in the RIA, the Agency has revised the NOx
budget and recomputed the NOx cap for the 0 15 trading alternative  The new emissions cap for the ozone
season 1s approximately 544 thousand tons of NOx. which is about 20 thousand tons lower than the previous
cap for this option The Agency made this change 1n response to comments that 1t received on the
Supplemental Notice of Proposed Rulemaking on the 0.15 trading alternative EPA has also decided to allow
banking of NOx emissions 1n the trading program with flow control Finally. the Agency has decided to
allow State programs to promote earlv NOx reductions by both electricity generating units and non-EGUs
(which allows them to make early NOx reductions in 2001 and 2002 that thev ““bank™ for use in 2003) and to
create a process whereby NOx sources that have problems installing pollution control equipment and
purchasing NOx allowances to coyer their emissions in 2003 can quahfy to receive some NOx allowances
from the State

This analvsis examines the emissions. costs. and cost-effectiveness imphcations of the basic change
to the NOx emussions cap to 544 thousand tons for EGUs for the 15 trading alternative Generally. for a
trading program like the one that EPA 1s now working with the States to establish, the Agency expects little
banking to occur based on the consideration of what the direct costs are of NOx reductions are todav versus
what thev will be 1n the future  How the early NOx reduction credit program and State-managed rehef valve
to address rcliability concerns will actually work n the future 1s difficult to predict  Given that they occur
over a short time frame. their consideration 1s not necessary to gaining an understanding of the NOx SIP
call’s annual costs and cost-effectivencss to the electric power industry over time

Table 1 shows the results of the analvsis of emussions and costs of the 0 15 uniform alternative
relative to the Initial Base Case. using the revised cap Depending on the vear, the emission reductions
provided by the NOx SIP call under this option range between 919 and 968 thousand summer tons of NOx
per vear. These reductions come at an incremental cost of between $1,371 and $1.440 mullion, for an average
cost-effectiveness of about $1,500 per ozone season ton



Year-by-Year Comparison of the 0.15 Trading Alternative under the Revised Budget to the Initial Base Case:
Estimated Emissions, Emission Reductions, Costs, and Cost-Effectiveness

Table 1

Relatuve 1o Imtial Base Case (1990%)

2003 2005 2007 2010

Emussions Under Initial Base Case
2 2

(ozone season NOx emissions. thousands of tons) 1,462 1497 1,50 1o
Emissions, New Budget (ozone season NOx 544 544 544 544
emissions. thousands of tons)
Emussions Reductions, Relative to Initial Base Case -
(Ozone season NOx emissions, thousands of tons) o19 953 958 968
Incremental Annual Cost. Relative to Initial Base \
Case (millions of 19908) $1,371 $1.414 $1.440 $1411
Cost per Ozone Season Ton of NOx Removed, $1.493 $1.484 $1.503 $1.458

Source ICF analysis

Table 2 shows how the analysis of the 0 15 trading alternative changes. 1n absolute and percentage
terms. in response to the new cap Cutting 20 thousand ozone season tons of NOx from the cap lowers
emissions by 3.5 percent and increases emission reductions by 2 1 percent. These additional reductions are
accomplished through an increase in the use of SCR, which rises bv about 10.000 MW | from 63.000 MW to
73.000 MW. As aresult, estimated costs increase by about $62 mullion 1n 2007, which is an increase of

about 4.5 percent of the incremental cost under the previous cap The cost per ton of NOx removed 1s higher

under the new cap by about 2.4 percent. The comparisons are shown only for the vear 2007. thev are similar
to the changes and percentage changes for the other vears

Based on this reanalvsis of the effects of the NOx SIP call for the 0.15 trading alternative using the
revised budget. EPA has concluded that the comparisons across options presented 1n the RIA would not be

matenially affected by the change in the budget
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Table 2
Comparison of the 0.15 Trading Alternative in 2007 under the Original and Revised Budgets:
Estimated Emission Reductions, Costs, and Cost-Effectiveness

Original Revised Incremental | Percentage
Budget Budget Change Change ;
Emussions, Relative to Imial Base Case
, 4 44 5%
(summer NOx emissions, thousands of tons) 56 > 20) (3.5%)
Emussion Reductions, Relative to Imtial Base Case 938 958 20 2 1%
{summer NOx emissions, thousands of tons)
Incremental Annual Cost, Relative to Initial Base 0
Case (mullions of 1990%) $1378 $1.440 $62 4.5%
Cost per Summer Ton of NOx Removed, Relative - 0
to Imtial Base Case (1990%) $1,468 $1,503 $35 2 4%

Source ICF anahysis

2.0 Addendum Analysis on the Revised Non-EGU Emissions Inventory for Potentially Affected
Units

Since the EPA conducted the main analvsis documented 1n the RIA, the EPA has revised the non-
EGU emussions inventory on the basis of comments received from the States and emissions sources This
analysis examines the emissions. costs, and cost-effectiveness implications of the final inventory for the final
regulatory alternatives  The final regulatony alternative for non-EGU trading program sources (1 € . industrial
boilers and combustion turbines) 1s a 60% reduction from projected 2007 uncontrolled emission rates The
final regulatory alternatine for affected sources outside the trading program (1 €., stationary mntemnal
combustion engines. and cement manufacturing operations) is based on a source categorv-specific evaluation
of the highest emission reduction achievable for less than $5.000 per ozone season ton reduced

Table 3 contains the original and revised source counts. baseline emissions, and emission reductions
for the final regulatory alternative affecting industrial boilers and turbines Table 4 shows the original and
revised compliance costs (control costs plus administrative costs). and average cost-effectiveness for these
sources Table 5 contains the original and revised source counts. baseline emissions. and emission reductions
for the final regulatory alternative affecting IC engines and cement manufacturing Table 6 shows the
original and revised comphance costs (control costs plus administrative costs), and average cost-effectiveness
for these sources As shown, the differences 1n emussions, costs, and average cost-effectiveness are mnor
The most notable difference is the revised cost-effectiveness for cement manufacturing, which 1s nearly $200
per ton less than the oniginal analvsis

Based on this reanalysis of the effects of the NOx SIP call for these sources using the emissions

inventory, EPA has concluded that the conclusions reached n the RIA would not be matenally affected by the
change in the budget
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Table 3

Original and Revised Regulatory Alternative Emission Impacts for Industrial Beilers
and Combustion Turbines: 60% Control

Number of
Potentially
Affected Sources®

2007 Baseline NOx
Emissions (ozone
season tons)

2007 Post-Control
NOx Emissions
(ozone season tons)

2007 NOx
Emission
Reductions (ozone
season tons)”

Ongmnal Analyvsis 803 194,445 90,193 104,252
Revised Analvsis 799 196,147 89,653 106,494
Difference 4 1,702 (540) 2,242

* There are a total of 803 large sources now 1n these categories. both controlled and uncontrolled
* Reductions from controlled 2007 baseline are less than the nominal percentage reduction from an uncontrolled 2007 baseline indicated in the

regulatory altemative name

Table 4

Original and Revised Regulatory Alternative Cost Estimates for Industrial Boilers
and Combustion Turbines: 60% Ceontrol

z.\nn'ual Average Cost-
Annuél:):i:ntrol xl;nml::::?rga::‘g Total Annual Costs Effectiveness
(million 1990S) Costs (million 1990S) (S/ozotr:)en ;eason
(million 19908)
Ornginal Analyvsis 1268 $26 1 $1529 $1,467
Revised Analysis $i322 $26 1 $1583 $1,519
Difference $54 $0 $54 $52
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Table §

Original and Revised Regulatory Alternative Emission Impacts Source NOT in the
Trading Program: $5,000/ton Alternative

Number of
Potentially
Affected Sources®

2007 Baseline NOx
Emissions (ozone
season tons)

2007 Post-Control
NOx Emissions
{ozone season tons)

2007 NOx
Emission
Reductions(ozone
season tons)”

IC Engines

Onginal Analyvsis 305 92,494 9,801 82,567

Revised Analvsis 302 91,599 9,717 81,882

Dhfference 3) (895) (84) (685)
Cement Manufacturing

Ongmnal Analysis 58 42701 26,312 16.389

Revised Analvsis 37 41.580 25,136 16.444

Difference (1 (1,121) (1,176) 55

* There are a total of 302 large stationany 1C engines and 57 large cement manfucturing sources 1n the revised analysis. both controlled and

uncontrolled

® Reductions from controlled 2007 basehine are less than the nominal percentage reduction from an uncontrolled 2007 basehne indicated in the

regulatory alternative name




Table 6

Original and Revised Regulatory Alternative Cost Estimates for Source NOT in the
Trading Program: $5,000/ton Alternative

I M {Ktnn.u al d Average Cost-
Annu(a:\:)ggntro A:::i::irsl:rga:i:e Total. A-nnual Costs Effectiveness
(million 1990S) Costs (million 1990S) (S/0zone season
(million 19908) ton)
IC Engines
Onginal Analyvsis $87 1 $133 $100 4 $1,215
Revised Analvsis $86 3 $111 $97 4 $1.190
Dafference (30 8) 22 ($30) ($23)
Cement Manufacturing
Original Analvsis $202 $37 $239 $1.458
Revised Analysis $200 $0 7 $207 $1,259
Difference (80 2) (83 0) (83 2) ($199)
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