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Executive Summary

Overview

EPA has performed an illustrative analysis of the potential costs and human health and visibility
benefits of nationally attaining a new ozone standard of 0.075 ppm. Per Executive Order 12866
and the guidelines of OMB Circular A-4, this Regulatory Impact Analysis (RIA) also presents
analyses of three alternative standards, a less stringent 0.079 ppm and two more stringent options
(0.065 and 0.070 ppm). The benefit and cost estimates below are calculated incremental to a
2020 baseline that incorporates air quality improvements achieved through the projected
implementation of existing regulations and full attainment of the existing ozone and particulate
matter (PM) National Ambient Air Quality Standards (NAAQS). The baseline also includes the
Clean Air Interstate Rule and mobile source programs, which will help many areas move toward
attainment of the current ozone standard.

This RIA is focused on development and analyses of illustrative control strategies to meet these
alternative standards in 2020. This analysis does not prejudge the attainment dates that will
ultimately be assigned to individual areas under the Clean Air Act, which contains a variety of
potential dates and flexibility for extensions. For purposes of this analysis, though, we assume
attainment by 2020 for all areas except for two areas (San Joaquin Valley and South Coast air
basins) in California. The state has submitted to EPA plans for implementing the current ozone
standard which propose that these two areas of California meet that standard by 2024. We have
assumed for analytical purposes that the San Joaquin Valley and South Coast air basin would
attain a new standard in 2030. The actual attainment year for all areas will be determined through
the State Implementation Plan process. A separate analysis for the San Joaquin Valley and South
Coast air basins in California is provided in Appendix 7b.

EPA designed a two-stage approach to estimating costs and benefits, because we recognized that
some areas with significant ozone problems would need emission controls beyond those
currently available to meet either the 1997 ozone standards, or alternative, more stringent
standards. However, as documented in Chapter 5, there are numerous examples of how
technological innovation has led to the development of new and improved ways of reducing air
pollution, often at lower cost than estimated at the time a new NAAQS is established. The
individual chapters of the RIA present more detail regarding estimated costs and benefits based
on both partial attainment (manageable with current technologies) and full attainment (which in
some locations will require new or innovative approaches and technology).

In setting primary ambient air quality standards, EPA’s responsibility under the law is to
establish standards that protect public health. The Clean Air Act (“Act”) requires EPA, for each
criteria pollutant, to set a standard that protects public health with “an adequate margin of
safety.” As interpreted by the Agency and the courts, the Act requires EPA to base this decision
on health considerations only; economic factors cannot be considered.

The prohibition against the consideration of cost in the setting of the primary air quality
standards, however, does not mean that costs, benefits or other economic considerations are
unimportant or should be ignored. The Agency believes that consideration of costs and benefits
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is an essential decision making tool for the efficient implementation of these standards. The
impacts of cost, benefits, and efficiency are considered by the States when they make decisions
regarding what timelines, strategies, and policies make the most sense.

Because States are ultimately responsible for implementing strategies to meet revised standards,
this RIA provides insights and analysis of a limited number of illustrative control strategies that
states might adopt to meet any revised standard. These illustrative strategies are subject to a
number of important assumptions, uncertainties and limitations, which we document in the
relevant portions of the analysis.

ES.1 Approach to the Analysis

This RIA consists of multiple analyses including an assessment of the nature and sources of
ambient ozone; estimates of current and future emissions of relevant precursors that contribute to
the problem; air quality analyses of baseline and alternative control strategies; development of
illustrative control strategies to attain the standard alternatives in future years; estimates of the
incremental costs and benefits of attaining the alternative standards, together with an
examination of key uncertainties and limitations; and a series of conclusions and insights gained
from the analysis.

The air quality modeling results for the regulatory baseline (explained in Chapter 3) provide the
starting point for developing illustrative control strategies to attain the alternative standards that
are the focus of this RIA. The baseline shows that by 2020, while ozone air quality would be
significantly better than today under current requirements, several eastern and western states
would need to develop and adopt additional controls to attain the new standard. After existing
control technologies have been applied, additional unspecified emission reductions are applied to
establish attainment. The cost of these unknown controls was extrapolated and is included in the
total cost numbers.

In selecting controls, we focused more on ozone cost-effectiveness (measured as $/ppb) than on
the NOx or VOC cost-effectiveness (measured as $/ton). Most of the overall reductions in NOx
achieved our illustrative control strategy were from non-EGU point sources. The NOx based
illustrative control strategies we analyzed are also expected to reduce ambient PM; 5 levels in
many locations. The total benefits estimates described here include the co-benefits of reductions
in fine particulate levels (PM) associated with year-round application of NOx control strategies
beyond those in the regulatory baseline. In moving further down the list of cost-effective known
and available controls, we deplete our database of available choices of known controls, and are
left with background emissions and remaining anthropogenic emissions for which we do not
have enough knowledge to determine how, and at what cost, reductions can be achieved in the
future when attainment would be required.

Estimated reductions in premature mortality from reductions in ambient ozone and PM dominate
the benefits estimates. For this reason, our assessment provides a range of estimates for both PM
and ozone premature mortality. Although we note that there are uncertainties that are not fully

captured by this range of estimates, and that additional research is needed to more fully establish
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underlying mechanisms by which such effects occur, such ranges are illustrative of the extent of
uncertainly associated with some different modeling assumptions.

ES.2 Results of Benefit-Cost Analysis

The following is a presentation of the benefits and costs of attaining various Ozone National
Ambient Air Quality Standards in the year 2020. These estimates only include areas assumed to
meet the current standard by 2020. As mentioned earlier, they do not include the costs or benefits
of attaining the alternate standards in San Joaquin Valley and South Coast air basins. Due to the
differences in attainment year and other assumptions underlying the 2020 analysis presented
here, and the 2030 analysis in Appendix 7b, it is not appropriate to add the results together to get
a national “full attainment” scenario.

In Tables ES.1 through ES.4, the individual row estimates reflect the different studies available
to describe the ozone premature mortality relationship. Ranges within the total benefits column
reflect variability in the studies upon which the estimates associated with premature mortality
were derived. For the 0.075ppm alternative, PM; s co-benefits account for between 42 and 99

percent of total benefits depending upon the study used. Details about these studies are in
Chapter 6.

Ranges in the total costs column reflect different assumptions about the extrapolation of costs as
discussed in Chapter 5. The low end of the range of net benefits is constructed by subtracting the
highest cost from the lowest benefit, while the high end of the range is constructed by subtracting
the lowest cost from the highest benefit. The presentation of the net benefit estimates represents
the widest possible range from this analysis. These tables do not include visibility benefits,
which are estimated at $160 million/yr.

Table ES.1: Estimated Range of Annual Monetized Costs and Ozone Benefits and PM; s Co-
Benefits: 0.075 ppm Standard in 2020 in Billions of 2006$*

Ozone
Mortality Total

Function or Total Benefits** Costs*** Net Benefits

Assumption Reference 3% 7% 7% 3% 7%

NMMAPS Bell etal. 2004 | 2.6 -17 2.4-16 7.6 —8.8 -63-95 -64-79

Meta- Bell et al. 2005 | 3.8-18 3.6-17 7.6 —-8.8 -5.0-11 -52-9.1

analysis Ito et al. 2005 44-19 43-17 7.6 —8.8 —44-11 —45-98
Levyetal. 2005 | 45-19 44-17 7.6 —8.8 -43-11 -45-99

Assumption that association is 20-17 1.8-15 7.6 —8.8 —-6.8-9 -70-74

not causal****
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Table ES.2: Estimated Range of Annual Monetized Costs and Ozone Benefits and PM; s Co-

Benefits: 0.079 ppm Standard in 2020 in Billions of 2006$*

Ozone
Mortality Total

Function or Total Benefits** Costs*** Net Benefits

Assumption Reference 3% 7% 7% 3% 7%

NMMAPS Bell et al. 2004 14-11 | 13-99| 24-29 | -1.5-85 | -1.6-7.5

Meta- Bell et al. 2005 19-11 | 1.8-10 | 24-29 | -1.1-89 | -1.2-7.9

amalysis Ito et al. 2005 21-12 | 2.0-11 24-29 |-0.83-9.2| -09-8.1
Levy et al. 2005 21-12 | 2.0-11 24-29 |-080-92| -09-8.2

Assumption that association is 12-11 | 1.1-97| 24-29 | -1.7-83 | -1.8-73

not causal****

Table ES.3: Estimated Range of Annual Monetized Costs and Ozone Benefits and PM; s Co-

Benefits: 0.070 ppm Standard in 2020 in Billions of 2006$*

Ozone
Mortality Total

Function or Total Benefits** Costs*** Net Benefits

Assumption Reference 3% 7% 7% 3% 7%

NMMAPS Bell et al. 2004 | 54—-29 5.1 -27 19 - 25 -20—-10 —20—-7.6

Meta- Bell et al. 2005 | 9.7-34 9.5-31 19 -25 -15-15 -16-12

analysis Ito et al. 2005 12-36 12-33 19-25 -13-17 -13-14
Levyetal. 2005 | 12-36 12-33 19 —25 -13-17 -13-14

Assumption that association is 35-27 32-25 19 -25 —22-8 —22-5.7

not causal****
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Table ES.4: Estimated Range of Annual Monetized Costs and Ozone Benefits and PM; s Co-

Benefits: 0.065 ppm Standard in 2020 in Billions of 2006$*

Ozone
Mortality Total
Function or Total Benefits** Costs*** Net Benefits
Assumption Reference 3% 7% 7% 3% 7%
NMMAPS Bell et al. 2004 | 9.0—-46 8.6 —42 32 —44 —35-14 35-9.7
Bell et al. 2005 17 -54 16 —50 32 -44 -27-22 -28-18
Meta-analysis Ito et al. 2005 21 -58 21-54 32-44 -23-26 -23-22
Levy etal. 2005 | 21 —58 21 —54 32 —44 —23-26 -23-22
Assumption that associationisnot | 5.5-42  5.1-38 32 -44 -39-10 -39-6.2

causal****

*All estimates rounded to two significant figures. As such, they may not sum across columns. These estimates do
not include visibility benefits. Only includes areas required to meet the current standard by 2020, does not include
San Joaquin and South Coast areas in California. Appendix 7b shows the costs and benefits of attaining alternate
standards in San Joaquin and South Coast California.

**Includes ozone benefits, and PM 2.5 co-benefits. Range was developed by adding the estimate from the ozone
premature mortality function to both the lower and upper ends of the range of the PM2.5 premature mortality

functions characterized in the expert elicitation. Tables exclude unquantified and nonmonetized benefits.

***Range reflects lower and upper bound cost estimates. Data for calculating costs at a 3% discount rate was not
available for all sectors, and therefore total annualized costs at 3% are not presented here. Additionally, these
estimates assume a particular trajectory of aggressive technological change. An alternative storyline might
hypothesize a much less optimistic technological trajectory, with increased costs, or with decreased benefits in

2020 due to a later attainment date.

*#**Total includes ozone morbidity benefits and total PM co-benefits only.

Table ES.5 presents the total number of estimated ozone and PM; s-related premature mortalities
and morbidities avoided nationwide in 2020.
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Table ES.5: Summary of Total Number of Annual Ozone and PM; s-Related Premature
Mortalities and Premature Morbidity Avoided: 2020 National Benefits*

Combined Estimate of Mortality

Standard Alternative and
Model or Assumption

Combined Range of Ozone Benefits and

PM, 5 Co-Benefits**

0.079 ppm 0.075 ppm 0.070 ppm 0.065 ppm

NMMAPS Bell (2004) 140 — 1,300 260 — 2,000 560 — 3,500 940 — 5,500

Bell (2005) 200 - 1,300 420 -2,200 560 — 4,100 2,000 — 6,500
Meta-Analysis Ito (2005) 230-1,300 500 -2,300 1,100 — 4,300 2,500 — 7,000

Levy (2005) 230 — 1,400 510 —2,300 1,400 — 4,400 2,500 — 7,100
Assumption that association is not 120 - 1,200 190 — 2,000 310 - 3.200 490 — 5,000
causal***
Combined Estimate of Morbidity
Acute Myocardial Infarction 570 890 1,500 2,300
Upper Respiratory Symptoms 3,100 4,900 8,100 13,000
Lower Respiratory Symptoms 4,200 6,700 11,000 17,000
Chronic Bronchitis 240 380 630 970
Acute Bronchitis 640 1,000 1,700 2,600
Asthma Exacerbation 3,900 6,100 10,000 16,000
Work Loss Days 28,000 43,000 72,000 110,000
School Loss Days 72,000 200,000 640,000 1,100,000
Hospital and ER Visits 890 1,900 5,100 9,400
Minor Restricted Activity Days 340,000 750,000 2,100,000 3,500,000

*Only includes areas required to meet the current standard by 2020, does not include San Joaquin Valley

and South Coast air basins in California. Appendix 7b shows the costs and benefits of attaining

alternate standards in San Joaquin and South Coast California.

**Includes ozone benefits, and PM 2.5 co-benefits. Range was developed by adding the estimate from the

ozone premature mortality function to both the lower and upper ends of the range of the PM2.5
premature mortality functions characterized in the expert elicitation described in Chapter 6.

***Estimated reduction in premature mortality due to PM, 5 reductions only

The following set of graphs is included to provide the reader with a richer presentation of the
range of costs and benefits of the alternative standards. The graphs supplement the tables by
displaying all possible combinations of net benefits, utilizing the five different ozone functions,
the fourteen different PM functions, and the two cost methods. Each of the 140 bars in each
graph represents an independent and equally probably point estimate of net benefits under a
certain combination of cost and benefit estimation methods. Thus it is not possible to infer the
likelihood of any single net benefit estimate. The blue bars indicate combinations where the net
benefits are negative, whereas the green bars indicate combinations where net benefits are
positive. Figure ES.1 shows all of these combinations for all standards analyzed. Figure ES.2
shows a close-up of the range of net benefits for the selected standard of 0.075 ppm.
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ES.3 Caveats and Conclusions

Of critical importance to understanding these estimates of future costs and benefits is that they
are not intended to be forecasts of the actual costs and benefits of implementing revised
standards. There are many challenges in estimating the costs and benefits of attaining a tighter
ozone standard, which are fully discussed in Chapters 5, 6, and 7. Analytically, the
characterization of mortality benefits and the estimation of the costs to the nation of fully
attaining a tighter standard will be subject to further review by EPA science advisory boards.

There are significant uncertainties in both cost and benefit estimates. Below we summarize some
of the more significant sources of uncertainty.

e Benefits estimates are influenced by our ability to accurately model relationships
between ozone and PM and their associated health effects (e.g., premature mortality).

e Benefits estimates are also heavily dependent upon the choice of the statistical model
chosen for each health benefit.

e EPA has requested advice from the National Academy of Sciences on how best to
quantify uncertainty in the relationship between ozone exposure and premature
mortality within the context of quantifying benefits. We expect to receive this advice
in the spring of 2008

e Asshown in figure ES.1 above, there is a considerable range of costs and benefits
associated with attainment of a tighter ozone standard, especially in the range of PM
2.5 benefits. EPA has plans to ask its Science Advisory Board for advice about how
to best characterize the PM mortality benefits in future analyses.

e PM co-benefits are derived primarily from reductions in nitrates (associated with
NOx controls). As such, these estimates are strongly influenced by the assumption
that all PM components are equally toxic. Co-benefit estimates are also influenced by
the extent to which a particular area chooses to use NOx controls rather than VOC
controls.

e EPA employed a monitor rollback approach to estimate the benefits of attaining an
alternative standard of 0.079 ppm nationwide. This approach likely understates the
benefits that would occur due to implementation of actual controls because controls
implemented to reduce ozone concentrations at the highest monitor would likely
result in some reductions in 0zone concentrations at attaining monitors down-wind
(i.e., the controls would lead to concentrations below the standard in down-wind
locations).

e There are several nonquantified benefits (e.g., effects of reduced ozone on forest
health and agricultural crop production) and disbenefits (e.g., decreases in
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tropospheric ozone lead to reduced screening of UV-B rays and reduced nitrogen
fertilization of forests and cropland) discussed in this analysis in Chapter 6.

e Changes in air quality as a result of controls are not expected to be uniform over
the country. In our hypothetical control scenario some increases in ozone levels
occur in areas already in attainment, though not enough to push the areas into
nonattainment

e As explained in Chapter 5, there are several uncertainties in our cost estimates.
For example, the states are likely to use different approaches for reducing NOx
and VOC:s in their state implementation plans to reach a tighter standard. In
addition, since our modeling of known controls does not get all areas into
attainment, we needed to make assumptions about the costs of control
technologies that might be developed in the future and used to meet the tighter
alternative. For the 21 counties (in four geographic areas) that are not expected to
attain 0.075 ppm' in 2020°, assumed costs of unspecified controls represent a
substantial fraction, of the costs estimated in this analysis ranging from 50% to
89% of total costs depending on the standard being analyzed.

e Asdiscussed in Chapter 5, recent advice from EPA’s Science Advisory Board has
questioned the appropriateness of an approach similar to one of those used here
for estimating extrapolated costs. For balance, EPA also applied a methodology
recommended by the Science Advisory Board in an effort to best approximate the
costs of control technologies that might be developed in the future.

e Both extrapolated costs and benefits have additional uncertainty relative to
modeled costs and benefits. The extrapolated costs and benefits will only be
realized to the extent that unknown extrapolated controls are economically
feasible and are implemented. Technological advances over time will tend to
increase the economic feasibility of reducing emissions, and will tend to reduce
the costs of reducing emissions. Our estimates of costs of attainment in 2020
assume a particular trajectory of aggressive technological change. This trajectory
leads to a particular level of emissions reductions and costs which we have
estimated based on two different approaches, the fixed cost and hybrid
approaches. An alternative storyline might hypothesize a much less optimistic
technological change path, such that emissions reductions technologies for
industrial sources would be more expensive or would be unavailable, so that
emissions reductions from many smaller sources might be required for 2020
attainment, at a potentially greater cost per ton. Under this alternative storyline,
two outcomes are hypothetically possible: Under one scenario, total costs
associated with full attainment might be substantially higher. Under the second
scenario, states may choose to take advantage of flexibility in the Clean Air Act to

' Areas that do not meet 0.075 ppm are Chicago, Houston, the Northeastern Corridor, and
Sacramento. For more information see chapter 4 section 4.1.1.

? This list of areas does not include the San Joaquin and South Coast air basins who are not
expected to attain the current 0.08 ppm standard until 2024.
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adopt plan with later attainment dates to allow for additional technologies to be
developed and for existing programs like EPA’s Onroad Diesel, Nonroad Diesel,
and Locomotive and Marine rules to be fully implemented. If states were to
submit plans with attainment dates beyond our 2020 analysis year, benefits would
clearly be lower than we have estimated under our analytical storyline. However,
in this case, state decision makers seeking to maximize economic efficiency
would not impose costs, including potential opportunity costs of not meeting their
attainment date, when they exceed the expected health benefits that states would
realize from meeting their modeled 2020 attainment date. In this case, upper
bound costs are difficult to estimate because we do not have an estimate of the
point where marginal costs are equal to marginal benefits plus the costs of
nonattainment. Clearly, the second stage analysis is a highly speculative exercise,
because it is based on estimating emission reductions and air quality
improvements without any information about the specific controls that would be
available to do so.

This analysis shows the costs and benefits of a standard of 0.075 ppm and other
alternate standards of 0.079, 0.070, and 0.065. The costs and benefits are
incremental to a baseline that assumes some additional technology changes in the
onroad technology sector. If these changes do not occur, then cost for all
standards would increase by $1.8 billion and benefits for all standards would
increase by $360 million to $3.1 billion using 2006$ and a 3% discount rate, and
$330 million to $2.8 billion when using a 7% discount rate.’ Details about costs
and benefits using an alternate baseline can be found in Appendix 7a.

* These estimates are highly uncertain and are purely illustrative estimates of the potential costs
and benefits of these mobile control strategies. We present them only as screening-level
estimates to provide a bounding estimate of the costs and benefits of including these emissions
controls in the ozone NAAQS control case for all standards. As such, it would be inappropriate
to apply these benefit per-ton estimates to other policy contexts, including other regulatory
impact analyses. Furthermore, the benefits only reflect a partial accounting of the total benefits
associated with emission reductions related to the mobile controls included in this sensitivity
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Chapter 1: Introduction and Background

Synopsis

This document estimates the incremental costs and monetized human health and welfare benefits
of attaining a revised primary ozone National Ambient Air Quality Standard (NAAQS)
nationwide. This document contains illustrative analyses that consider limited emission control
scenarios that states, tribes and regional planning organizations might implement to achieve a
revised ozone NAAQS. In some cases, EPA weighed the available empirical data to make
judgments regarding the proposed attainment status of certain urban areas in the future.
According to the Clean Air Act, EPA must use health-based criteria in setting the NAAQS and
cannot consider estimates of compliance cost. This Regulatory Impact Analysis (RIA) is
intended to provide the public a sense of the benefits and costs of meeting new alternative ozone
NAAQS, and to meet the requirements of Executive Order 12866 and OMB Circular A-4
(described below in Section 1.2.2).

1.1 Background

Two sections of the Clean Air Act (“Act”) govern the establishment and revision of NAAQS.
Section 108 (42 U.S.C. 7408) directs the Administrator to identify pollutants which “may
reasonably be anticipated to endanger public health or welfare,” and to issue air quality criteria
for them. These air quality criteria are intended to “accurately reflect the latest scientific
knowledge useful in indicating the kind and extent of all identifiable effects on public health or
welfare which may be expected from the presence of [a] pollutant in the ambient air.” Ozone is
one of six pollutants for which EPA has developed air quality criteria.

Section 109 (42 U.S.C. 7409) directs the Administrator to propose and promulgate “primary”
and “secondary” NAAQS for pollutants identified under section 108. Section 109(b)(1) defines a
primary standard as “the attainment and maintenance of which in the judgment of the
Administrator, based on [the] criteria and allowing an adequate margin of safety, [are] requisite
to protect the public health.” A secondary standard, as defined in section 109(b)(2), must
“specify a level of air quality the attainment and maintenance of which in the judgment of the
Administrator, based on [the] criteria, [are] requisite to protect the public welfare from any
known or anticipated adverse effects associated with the presence of [the] pollutant in the
ambient air.” Welfare effects as defined in section 302(h) [42 U.S.C. 7602(h)] include but are not
limited to “effects on soils, water, crops, vegetation, manmade materials, animals, wildlife,
weather, visibility and climate, damage to and deterioration of property, and hazards to
transportation, as well as effects on economic values and on personal comfort and well-being.”

Section 109(d) of the Act directs the Administrator to review existing criteria and standards at
S-year intervals. When warranted by such review, the Administrator is to retain or revise the
NAAQS. After promulgation or revision of the NAAQS, the standards are implemented by the
States.
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1.2 Role of the Regulatory Impact Analysis in the NAAQS Setting Process
1.2.1 Legislative Roles

In setting primary ambient air quality standards, EPA’s responsibility under the law is to
establish standards that protect public health. The Clean Air Act requires EPA, for each criteria
pollutant, to set a standard that protects public health with “an adequate margin of safety.” As
interpreted by the Agency and the courts, the Act requires EPA to create standards based on
health considerations only. Economic factors cannot be considered.

The prohibition against the consideration of cost in the setting of the primary air quality standard,
however, does not mean that costs or other economic considerations are unimportant or should
be ignored. The Agency believes that consideration of costs and benefits are essential to making
efficient, cost effective decisions for implementation of these standards. The impact of cost and
efficiency are considered by states during this process, as they decide what timelines, strategies,
and policies make the most sense. This RIA is intended to inform the public about the potential
costs and benefits that may result when a new ozone standard is implemented, but is not relevant
to establishing the standards themselves.

1.2.2  Role of Statutory and Executive Orders

There are several statutory and executive orders that dictate the manner in which EPA considers
rulemaking and public documents. This document is separate from the NAAQS decision making
process, but there are several statutes and executive orders that still apply to any public
documentation. The analysis required by these statutes and executive orders is presented in
Chapter 8.

EPA presents this RIA pursuant to Executive Order 12866 and the guidelines of OMB Circular
A-4."' These documents present guidelines for EPA to assess the benefits and costs of the selected
regulatory option, as well as one less stringent and one more stringent option. OMB circular A-4
also requires both a cost-benefit, and a cost-effectiveness analysis for rules where health is the
primary effect. Within this RIA we provide a cost benefit analysis. We also provide a cost-
effectiveness analysis which will be jointly presented in Appendix 6b.

1.2.3  Market Failure or Other Social Purpose

OMB Circular A-4 indicates that one of the reasons a regulation such as the NAAQS may one
may be issued is to address market failure. The major types of market failure include: externality,
market power, and inadequate or asymmetric information. Correcting market failures is one
reason for regulation, but it is not the only reason. Other possible justifications include
improving the function of government, removing distributional unfairness, or promoting privacy
and personal freedom.

An externality occurs when one party’s actions impose uncompensated benefits or costs on
another party. Environmental problems are a classic case of externality. For example, the smoke

''U.S. Office of Management and Budget. Circular A-4, September 17, 2003. Found on the
Internet at <http://www.whitehouse.gov/omb/circulars/a004/a-4.pdf>.
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from a factory may adversely affect the health of local residents while soiling the property in
nearby neighborhoods. If bargaining was costless and all property rights were well defined,
people would eliminate externalities through bargaining without the need for government
regulation. From this perspective, externalities arise from high transaction costs and/or poorly
defined property rights that prevent people from reaching efficient outcomes through market
transactions.

Firms exercise market power when they reduce output below what would be offered in a
competitive industry in order to obtain higher prices. They may exercise market power
collectively or unilaterally. Government action can be a source of market power, such as when
regulatory actions exclude low-cost imports. Generally, regulations that increase market power
for selected entities should be avoided. However, there are some circumstances in which
government may choose to validate a monopoly. If a market can be served at lowest cost only
when production is limited to a single producer of local gas and electricity distribution services, a
natural monopoly is said to exist. In such cases, the government may choose to approve the
monopoly and to regulate its prices and/or production decisions. Nevertheless, it should be noted
that technological advances often affect economies of scale. This can, in turn, transform what
was once considered a natural monopoly into a market where competition can flourish.

Market failures may also result from inadequate or asymmetric information. Because
information, like other goods, is costly to produce and disseminate, an evaluation will need to do
more than demonstrate the possible existence of incomplete or asymmetric information. Even
though the market may supply less than the full amount of information, the amount it does
supply may be reasonably adequate and therefore not require government regulation. Sellers
have an incentive to provide information through advertising that can increase sales by
highlighting distinctive characteristics of their products. Buyers may also obtain reasonably
adequate information about product characteristics through other channels, such as a seller
offering a warranty or a third party providing information.

There are justifications for regulations in addition to correcting market failures. A regulation may
be appropriate when there are clearly identified measures that can make government operate
more efficiently. In addition, Congress establishes some regulatory programs to redistribute
resources to select groups. Such regulations should be examined to ensure that they are both
effective and cost-effective. Congress also authorizes some regulations to prohibit discrimination
that conflicts with generally accepted norms within our society. Rulemaking may also be
appropriate to protect privacy, permit more personal freedom or promote other democratic
aspirations.

From an economics perspective, setting an air quality standard is a straightforward case of
addressing an externality, in this case where firms are emitting pollutants, which cause health
and environmental problems without compensation for those suffering the problems. Setting a
standard with a reasonable margin of safety attempts to place the cost of control on those who
emit the pollutants and lessens the impact on those who suffer the health and environmental
problems from higher levels of pollution.
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1.2.4  Illlustrative Nature of the Analysis

This ozone NAAQS RIA is an illustrative analysis that provides useful insights into a limited
number of emissions control scenarios that states might implement to achieve a revised ozone
NAAQS. Because states are ultimately responsible for implementing strategies to meet any
revised standard, the control scenarios in this RIA are necessarily hypothetical in nature. They
are not forecasts of expected future outcomes. Important uncertainties and limitations are
documented in the relevant portions of the analysis.

The illustrative goals of this RIA are somewhat different from other EPA analyses of national
rules, or the implementation plans states develop, and the distinctions are worth brief mention.
This RIA does not assess the regulatory impact of an EPA-prescribed national or regional rule
such as the Clean Air Interstate Rule, nor does it attempt to model the specific actions that any
state would take to implement a revised ozone standard. This analysis attempts to estimate the
costs and human and welfare benefits of cost-effective implementation strategies which might be
undertaken to achieve national attainment of new standards. These hypothetical strategies
represent a scenario where states use one set of cost-effective controls to attain a revised ozone
NAAQS. Because states—not EPA—will implement any revised NAAQS, they will ultimately
determine appropriate emissions control scenarios. State implementation plans would likely vary
from EPA’s estimates due to differences in the data and assumptions that states use to develop
these plans.

The illustrative attainment scenarios presented in this RIA were constructed with the
understanding that there are inherent uncertainties in projecting emissions and controls.
Furthermore, certain emissions inventory, control, modeling and monitoring limitations and
uncertainties inhibit EPA’s ability to model full attainment in all areas. An additional limitation
is that this analysis is carried out for the year 2020, before some areas are required to reach the
current ozone standard. Section 1.3.1 below explains why EPA selected the analysis year of
2020. Despite these limitations, EPA has used the best available data and methods to produce
this RIA.

1.3 Overview and Design of the RIA

This Regulatory Impact Analysis evaluates the costs and benefits of hypothetical national
strategies to attain several potential revised primary ozone standards. The document is intended
to be straightforward and written for the lay person with a minimal background in chemistry,
economics, and/or epidemiology. Figure 1.1 provides an illustration of the framework of this
RIA.
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Figure 1.1: The Process Used to Create this RIA
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1.3.1 Baseline and Years of Analysis

The analysis year for this regulatory impact analysis is 2020, which allows EPA to build the
ozone RIA analysis on the previously completed PM NAAQS RIA analysis which also used
2020 as its analysis year. Many areas will reach attainment of the current ozone standard or any
alternative ozone standard by 2020. For purposes of this analysis, we assume attainment by 2020
for all areas except for two areas in California with unique circumstances described in Appendix
7b. Some areas for which we assume 2020 attainment may in fact need more time to meet one or
more of the analyzed standards, while others will need less time. This analysis does not prejudge
the attainment dates that will ultimately be assigned to individual areas under the Clean Air Act,
which contains a variety of potential dates and flexibility to move to later dates (up to 20 years),
provided that the date is as expeditious as practicable.

The methodology first estimates what baseline ozone levels might look like in 2020 with existing
Clean Air Act programs, including application of controls to meet the current ozone standard and
the newly revised PM NAAQS standard and then models how ozone levels would be predicted
to change following the application of additional controls to reach a tighter standard. This allows
for an analysis of the incremental change between the current standard and an alternative
standard. This timeline is also consistent with expected attainment in 2020 of the revised
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Particulate Matter (PM) NAAQS covered in the PM NAAQS RIA issued in September 2006. As
explained in Chapter 2, since one of the principal precursors for ozone, NOXx, is also a precursor
for PM, it is important that we account for the impact on ozone concentrations of NOx controls
used in the hypothetical control scenario used in the PM NAAQS RIA, so as to avoid double
counting the benefits and costs of these controls.

1.3.2  Control Scenarios Considered in this RIA

A hypothetical control strategy was developed for an alternative 8-hr ozone standard of 0.070
ppm, in order to illustrate one national scenario for how such a tighter standard might be met.
First, EPA modeled the predicted air quality changes that would result from the application of
emissions control options that are known to be available to different types of sources in portions
of the country that were predicted to be in non-attainment with 0.070 ppm in 2020. However,
given the limitations of current technology and the amount of improvement in air quality needed
to reach a standard of 0.070 ppm in some areas, it was also expected that modeling these known
controls would not reduce ozone concentrations sufficiently to allow all areas to reach the more
stringent standard. We performed air quality sensitivity modeling by reducing the remaining
NOx and NOx + VOC emissions by 30, 60, and 90% beyond the percentage inventory reductions
that were achieved by the modeled known control strategy. This enabled us to determine, for an
extrapolation analysis, the approximate number of tons of additional reductions, beyond those
achieved by known controls that would be required to meet the alternate standards.

1.3.3  Evaluating Costs and Benefits

Applying a two step methodology for estimating emission reductions needed to reach full
attainment enabled EPA to evaluate nationwide costs and benefits of attaining a tighter ozone
standard, albeit with substantial additional uncertainty regarding the second step estimates. Costs
and benefits are presented in this RIA in the same two steps that emissions reductions were
estimated. First, the costs associated with applying known controls were quantified, and
presented along with an estimate of their economic impact. Second, EPA estimated costs of the
additional tons of extrapolated emission reductions estimated which were needed to reach full
attainment. The analysis of the benefits of setting an alternative primary standard included both
mortality and morbidity calculations matching the costs of applying known controls and then the
benefits of reaching full attainment. The costs and monetized benefits were then compared to
provide an estimate of net benefits nationwide. It is important to note that this analysis did not
estimate any separate costs or benefits of attaining a secondary NAAQS standard due to resource
and time constraints. Since the secondary is being set to be equivalent to the primary standard,
few additional costs and benefits are expected.

To streamline this RIA, this document refers to several previously published documents,
including two technical documents EPA produced to prepare for the ozone NAAQS proposal.
The first was a Criteria Document created by EPA’s Office of Research and Development
(published in 2006), which presented the latest available pertinent information on atmospheric
science, air quality, exposure, dosimetry, health effect, and environmental effects of ozone. The
second was a “Staff Paper” (published in 2007) that evaluated the policy implications of the key
studies and scientific information contained in the Criteria Document, as well as presented a risk
assessment for various standard levels. The Staff Paper also includes staff conclusions and
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recommendations to the Administrator regarding potential revisions to the standards. In addition
to the Criteria Document and Staff Paper, this ozone RIA relies heavily on the 2006 RIA for
particulate matter (PM). Many of the models and methodology used here are the same as in the
PM NAAQS RIA. This RIA identifies methodologies used to generate data, but refers readers to
the PM NAAQS RIA for many technical details. The focus of this RIA is to explain in detail
how the approach or methodologies have changed from the PM NAAQS RIA analysis, and to
present the results of the methodologies employed in this analysis, which compares attainment of
tighter levels of the ozone standard to the baseline of the current standard.

14 Ozone Standard Alternatives Considered

EPA has performed an illustrative analysis of the potential costs and human health and visibility
benefits of nationally attaining a new ozone standard of 0.075 ppm. Per Executive Order 12866
and the guidelines of OMB Circular A-4, this Regulatory Impact Analysis (RIA) also presents
analyses of three alternative standards, a less stringent 0.079 ppm and two more stringent options
(0.065 and 0.070 ppm). The benefit and cost estimates below are calculated incremental to a
2020 baseline that incorporates air quality improvements achieved through the projected
implementation of existing regulations and full attainment of the existing ozone and particulate
matter (PM) National Ambient Air Quality Standards (NAAQS). The baseline also includes the
Clean Air Interstate Rule and mobile source programs, which will help many areas move toward
attainment of the current ozone standard.

1.5 References

Henderson, R. 2006. October 24, 2006. Letter from CASAC Chairman Rogene Henderson to
EPA Administrator Stephen Johnson, EPA-CASAC-07-001.

U.S. EPA. 1970. Clean Air Act. 40CFR50.

U.S. EPA. 2006. Air Quality Criteria for Ozone and Related Photochemical Oxidants (Final).
U.S. Environmental Protection Agency, Washington, DC, EPA/600/R-05/004aF-cF.

U.S. EPA. 2007. Review of the National Ambient Air Quality Standards for Ozone: Policy
Assessment of Scientific and Technical Information. OAQPS Staff Paper. North Carolina. EPA-
452/R-07-003



Chapter 2: Characterizing Ozone and Modeling Tools Used in This Analysis

Synopsis

This chapter describes the chemical and physical properties of ozone, general ozone air quality
patterns, key health and environmental impacts associated with exposure to ozone, and key
sources of ozone precursor emissions. In order to evaluate the health and environmental impacts
of trying to reach a tighter ozone standard in the year 2020, it was necessary to use models to
predict concentrations in the future. The tools and methodology used for the air quality modeling
are described in this chapter. Subsequent chapters of this RIA rely heavily on the results of this
modeling.

2.1 Ozone Chemistry

Ozone occurs both naturally in the stratosphere to provide a protective layer high above the
earth, and at ground-level (troposphere) as the prime ingredient of smog. Tropospheric ozone,
which is regulated by the NAAQS, is formed by both naturally occurring and anthropogenic
sources. Ozone is not emitted directly into the air, but is created when its two primary
components, volatile organic compounds (VOC) and oxides of nitrogen (NOx), combine in the
presence of sunlight. VOC and NOx are often referred to as ozone precursors, which are, for the
most part, emitted directly into the atmosphere.

Ambient ozone concentrations are directly affected by temperature, solar radiation, wind speed
and other meteorological factors. Ultraviolet radiation from the sun plays a key role in initiating
the processes leading to ozone formation. However, there is little empirical evidence directly
linking day-to-day variations in observed surface ultraviolet radiation levels with variations in
tropospheric ozone levels.

The rate of ozone production can be limited by either VOCs or NOx. In general, ozone formation
using these two precursors is reliant upon the relative sources of hydroxide (OH) and NOx.
When the rate of OH production is greater than the rate of production of NOx, indicating that
NOx is in short supply, the rate of ozone production is NOx-limited. In this situation, ozone
concentrations are most effectively reduced by lowering current and future NOx emissions,
rather than lowering emissions of VOCs. When the rate of OH production is less than the rate of
production of NOx, ozone production is VOC-limited. Here, ozone is most effectively reduced
by lowering VOCs. Between the NOx- and VOC-limited extremes there is a transitional region
where ozone is nearly equally sensitive to each species. However ozone is relatively insensitive
to marginal changes in both NOx and VOC in this situation. In urban areas with a high
population concentration, ozone is often VOC-limited. Ozone is generally NOx-limited in rural
areas and downwind suburban areas. Additional information on ozone formation can be found in
“Atmospheric Chemistry and Physics” (Seinfeld et. al., 1998).

Due to the complex photochemistry of ozone production, NOx emissions lead to both the

formation and destruction of ozone, depending on the local quantities of NOx, VOC, and ozone
catalysts such as the OH and HO2 radicals. In areas dominated by fresh emissions of NOx, ozone
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catalysts are removed via the production of nitric acid, which slows the ozone formation rate.
Because NOx is generally depleted more rapidly than VOC, this effect is usually short-lived and
the emitted NOx can lead to ozone formation later and further downwind. The terms “NOx
disbenefits” or “ozone disbenefits” refer to the ozone increases that can result from NOx
emission reductions in these localized areas.'

2.1.1 Temporal Scale

Ground-level ozone forms readily in the atmosphere, usually during hot weather. The effects of
sunlight on ozone formation depend on its intensity and its spectral distribution. Ozone levels
tend to be highest during the daytime, during the summer or warm season. Changing weather
patterns contribute to day to day and interannual differences in ozone concentrations. Differences
in climatic regime, amount and mixture of emissions, and the extent of transport contribute to
variations in ozone from city to city.

2.1.2  Geographic Scale and Transport

In many urban areas, ozone nonattainment is not caused by emissions from the local area alone.
Due to atmospheric transport, contributions of precursors from the surrounding region can also
be important. Thus, in designing control strategies to reduce ozone concentrations in a local area,
it is often necessary to account for regional transport within the U.S.

In some areas, such as California, global transport of ozone from beyond North America can
contribute to nonattainment areas. In a very limited number of areas, including areas such as
Buffalo, Detroit and EI Paso, which are located near borders, emissions from Canada or Mexico
may contribute to nonattainment. In these areas, our illustrative implementation strategies may
have included more controls on domestic sources than would be required if cross-border
transport did not occur. However, we have not conducted formal analysis, and as such cannot
determine the contribution of non-U.S. sources to ozone design values. The transport of ozone is
determined by meteorological and chemical processes which typically extend over spatial scales
of several hundred kilometers. Additionally, convection is capable of transporting ozone and its
precursors vertically through the troposphere, with resulting mixing of stratospheric ozone for
periods of a month or more with tropospheric ozone.

The Technical Support Document (TSD) for the Clean Air Interstate Rule (CAIR) suggests that
ozone transport constitutes a sizable portion of projected nonattainment in most eastern areas
based on a 2010 analysis. A listing of Eastern states and the extent of transported ozone they
receive in the CAIR analysis is located in the CAIR TSD.? We used this information to help
guide the design of emissions control strategies in this analysis.

"U.S. EPA. Final Regulatory Impact Analysis: Control of Emissions from Nonroad Diesel
Engines. EPA420-R-04-007. May 2004.
2 http://www.epa.gov/interstateairquality/pdfs/finaltech02.pdf, Table VI-2.
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2.2 Sources of Ozone

The anthropogenic precursors of ozone originate from a wide variety of stationary and mobile
sources. In urban areas, both biogenic (natural) and anthropogenic VOCs are important for ozone
formation. Hundreds of VOCs are emitted by evaporation and combustion processes from a large
number of anthropogenic sources. Current data show that solvent use and highway vehicles are
the two main sources of VOCs, with roughly equal contributions to total emissions. Emissions of
VOCs from highway vehicles account for roughly two-thirds of the transportation-related
emissions.’ By 2020, EPA emission projections show that VOC emissions from highway
vehicles decrease significantly. Solvent use VOC decreases as well, but by 2020 solvent use
VOC is projected to be a slightly more significant VOC contributor than mobile VOC. On the
regional and global scales, emissions of VOCs from vegetation are much larger than those from
anthropogenic sources.

Anthropogenic NOx emissions are associated with combustion processes. The two largest
sources of NOx are electric power generation plants (EGUs) and motor vehicles. EGU NOx is
approximately 40% less than onroad mobile NOx in 2001. Both decrease between 2001 and
2020, with onroad mobile NOx decreasing more, so that their emissions are similar in 2020. It is
not possible to make an overall statement about their relative impacts on ozone in all local areas
because EGUs are more sparse than mobile sources, particularly in the west and south (See
Chapter 3 for a discussion of emission reductions projected in 2020 for the 8-hr ozone current
standard baseline and the more stringent alternative control scenario). Natural NOx sources
include stratospheric intrusions, lightning, soils, and wildfires. Lightning, fertilized soils, and
wildfires are the major natural sources of NOx in the United States. Uncertainties in natural NOx
inventories are much larger than for anthropogenic NOx emissions.

A complete list of emissions source categories, for both NOx and VOCs, is compiled in the final
ozone Staff Paper (EPA, 2007a, pp. 2-3 to 2-6).

23 Modeling Ozone Levels in the Future

In order to evaluate the predicted air quality in 2020, it is necessary to use modeling to derive
estimated air quality concentrations. The modeling analysis uses an emissions inventory and
historical meteorological conditions to simulate pollutant concentrations. The predictions from
the modeling are used to (a) project future ozone design values (a representation of the resultant
air quality concentration in 2020 representing the 4™ highest maximum 8-hr concentration) and
(b) create spatial fields of ozone and PMj; s for characterizing human health impacts from
reducing ozone precursors, which in the case of NOx will also affect the formation of PM; s. The
air quality model used in this RIA is the Community Multi-Scale Air Quality (CMAQ) model*.
The modeling for ozone and PM,; s was performed for a one year time period. All controls in the
illustrative 0.070 scenario were applied similarly to all months. There were no controls applied

*U.S EPA. 2007. Review of the National Ambient Air Quality Standards for Ozone: Policy
Assessment of Scientific and Technical Information. OAQPS Staff Paper. North Carolina. EPA-
452/R-07-003.

* See CMAQ references listed at end of this chapter.
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specifically for PM; 5 co-benefits because the controls developed to reduce summer ozone were
applied to all months (see Chapter 3).

2.3.1 CMAQ Model and Inputs

A national scale air quality modeling analysis was performed to estimate future year
attainment/nonattainment of the current and alternative ozone standards. In addition, the model-
based projections of ozone and PM; 5 were used as inputs to the calculation of expected
incremental benefits from the alternative ozone standards considered in this assessment. The
2002-based modeling platform (EPA, 2008) was used as the basis for air quality modeling of the
future baseline emissions and illustrative control scenario. This modeling platform includes a
number of updates and improvements to data and tools compared to the 2001-based platform that
was used for the proposal modeling. For the final rule modeling we used the new 2002 National
Emissions Inventory along with updated versions of the models used to project future emissions
from electric generating units (EGUs) and onroad and nonroad vehicles. The proposal modeling
was based on the 2001 National Emissions Inventory. The new platform also includes 2002
meteorology and more recent ambient design values which were used as the starting point for
projecting future air quality. For proposal, we used meteorology for 2001 for modeling the East
and 2002 for modeling the West. The updates’ to CMAQ between proposal and final include

(1) an in-cloud sulfate chemistry module that accounts for the nonlinear sensitivity of sulfate
formation to varying pH; (2) improved vertical convective mixing; (3) heterogeneous reaction
involving nitrate formation; (4) an updated gas-phase chemistry mechanism, Carbon Bond 2005
(CBO05); and (5) an aqueous chemistry mechanism that provides a comprehensive simulation of
aerosol precursor oxidants.

The key non-emissions inputs to the CMAQ model include meteorological data, and initial and
boundary concentrations. The CMAQ meteorological input files were derived from simulations
of the Pennsylvania State University/National Center for Atmospheric Research Mesoscale
Model (Grell, Dudhia, and Stauffer, 1994). This model, commonly referred to as MMS5, is a
limited-area, nonhydrostatic, terrain-following system that solves for the full set of physical and
thermodynamic equations which govern atmospheric motions. The lateral boundary and initial
species concentrations for the 36 km continental scale modeling domain, described below, were
obtained from a three-dimensional global atmospheric chemistry model, the GEOSChem model
(Yantosca, 2004). The global GEOSChem model simulates atmospheric chemical and physical
processes driven by assimilated meteorological observations from the NASA’s Goddard Earth
Observing System (GEOS). We used GEOSChem results for 2002 to provide initial and
boundary concentrations for our final rule air quality modeling. For proposal we used
GEOSChem results for 2001.

EPA performed an extensive evaluation of CMAQ using the 2002 inputs for emissions,
meteorology, and boundary conditions. Details of the model performance methodology and
results are described in the 2002-Based Modeling Platform Report (EPA, 2008). As in the
evaluation for previous model applications, the “acceptability” of model performance for the
ozone RIA modeling was judged by comparing the results to those found in recent regional

° Additional documentation on the updates in CMAQ version 4.6 can be found at the following
web site: http://www.cmascenter.org/.
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ozone model applications for other EPA and non-EPA studies (see Appendix B of EPA, 2007b).
Overall, the performance for the CMAQ application is generally within the range of these other
applications.

Figure 2.1 shows the modeling domains that were used as a part of this analysis. The geographic
specifications for these domains are provided in Table 2.1. All three modeling domains contain
14 vertical layers with a top at about 16,200 meters, or 100 mb. Two domains with 12 km
horizontal resolution were used for modeling the 2002 base year, 2020 baseline and 2020 control
strategy scenarios. These domains are labeled as the East and West 12 km domains in Figure 2.1.
Simulations for the 36 km domain were only used to provide initial and boundary concentrations
for the 12 km domains. As indicated above, the model produces spatial fields of gridded air
quality concentrations on an hourly basis for the entire modeling domain. These gridded
concentrations can be processed to produce a number of air quality metrics, including the 8-hr
ozone design values, and can be used as inputs for the analysis of costs and benefits. The air
quality modeling results are used in a relative sense to project concentrations for the future year
scenarios using procedures consistent with EPA guidance (EPA, 2007b). For the final rule
projections we used ambient design values for the period 2000 through 2004 as the starting point
for projections. For the proposal, design values from 1999 through 2003 were used. The change
between proposal and final in terms of the period of design values was made, in accordance with
EPA guidance, in order to align the central year of design values with the base year of the
emissions (i.e., 2001 for the proposed rule and 2002 for the final rule).

For this analysis, predictions from the East domain were used to provide data for all areas that
are east of approximately 104 degrees longitude. Model predictions from the West domain we
used for all areas west of this longitude.



Figure 2.1: Map of the CMAQ Modeling Domains Used for Ozone NAAQS RIA
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Table 2.1: Geographic Specifications of Modeling Domains

36 km Domain 12 km East Domain 12 km West Domain
(148 x 112 Grid Cells) (279 x 240 Grid Cells) (213 x 192 Grid Cells)
Lon lat lon lat lon lat
SW -121.77 18.17 SW -106.79 24.99 SW —121.65 28.29
NE —58.54 52.41 NE —65.32 47.63 NE —94.94 51.91

2.3.2 Emissions Inventory

The 2020 inventory, projected from the 2002 Version 3 emissions modeling platform (EPA,
2008), is the starting point for the baseline and control strategy for the Final Ozone NAAQS
emissions inventory. The 2002 documentation describes the 2002 base year inventory as well as
the projection methodology and controls applied to create year 2020 emissions. The 2020
inventory includes activity growth for some sectors, and controls including: the Clean Air
Interstate Rule, the Clean Air Mercury Rule, the Clean Air Visibility Rule, the Clean Air
Nonroad Diesel Rule, the Light-Duty Vehicle Tier 2 Rule, the Heavy Duty Diesel Rule, known
plant closures, and consent decrees and settlements. Table 2.2 provides a comprehensive list of
the rules/control strategies and projection assumptions in the 2020 inventory; full discussion of
the 2020 inventory is provided in the 2002 Version 3 emissions modeling platform (EPA,
2008a). The data for the controls and projection strategies can be found in the Loco-Marine
docket (EPA, 2008b).



Table 2.2: Control Strategies and Projection Assumptions in the 2020 Emissions Inventory

Control Strategies
(Grouped by Affected Pollutants or Standard and Approach Used to
Apply to the Inventory)

Pollutants
Affected

Approach or
Reference

Non-EGU Point Controls

NOx SIP Call (Phase II):
Cement Manufacturing
Large Boiler/Turbine Units
Large IC Engines

NOx

DOJ Settlements: plant SCC controls
Alcoa, TX
MOTIVA, DE

NOx, SO,

Refinery Consent Decrees: plant/SCC controls

NOx, PM, SO,

Closures, pre-2007: plant control of 100%
Auto plants

Pulp and Paper

Municipal Waste Combustors

Plants closed in preparation for 2005 inventory

all

Industrial Boiler/Process Heater plant/SCC controls for PM

PM

MACT rules, national, VOC: national applied by SCC, MACT
Boat Manufacturing

Polymers and Resins III (Phenolic Resins)

Polymers and Resins IV (Phenolic Resins)

Wood Building Products Surface Coating

Generic MACT II: Spandex Production, Ethylene manufacture
Large Appliances

Miscellaneous Organic NESHAP (MON): Alkyd Resins, Chelating Agents,
Explosives, Phthalate Plasicizers, Polyester Resins, Polymerized Vinylidene
Chloride

Manufacturing Nutritional Yeast

Oil and Natural Gas

Petroleum Refineries—Catalytic Cracking, Catalytic Reforming, & Sulfur
Plant Units

Pesticide Active Ingredient Production

Publicly Owned Treatment Works

Reinforced Plastics

Rubber Tire Manufacturing

Asphalt Processing & Roofing

Combustion Sources at Kraft, Soda, and Sulfite Paper Mills

Fabric Printing, Coating and Dyeing

Iron & Steel Foundries

Metal: Can, Coil

Metal Furniture

Miscellaneous Metal Parts & Products

Municipal Solid Waste Landfills

Paper and Other Web

Plastic Parts

Plywood and Composite Wood Products

Wet Formed Fiberglass Production

Wood Building Products Surface Coating

Carbon Black Production

Cellulose Products Manufacturing

Cyanide Chemical Manufacturing

VOC

EPA, 2007f
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Table 2.2: Control Strategies and Projection Assumptions in the 2020 Emissions Inventory

(continued)

Control Strategies

(Grouped by Affected Pollutants or Standard and Approach Used to

Apply to the Inventory)

Pollutants
Affected

Approach or

Reference

Friction Products Manufacturing

Leather Finishing Operations

Miscellaneous Coating Manufacturing
Organic Liquids Distribution (Non-Gasoline)
Refractory Products Manufacturing

Sites Remediation

Solid Waste Rules (Section 129d/111d)
Hospital/Medical/Infectious Waste Incinerator Regulations

NOx, PM, SO,

EPA, 2005

MACT rules, national, PM:
Portland Cement Manufacturing
Secondary Aluminum

PM

MACT rules, plant-level, VOC:
Auto Plants

vVOC

MACT rules, plant-level, PM & SO;:
Lime Manufacturing

PM, SO,

MACT rules, plant-level, PM:
Taconite Ore

PM

Stationary Non-point (Area) Assumptions

Municipal Waste Landfills: projection factor of 0.25 applied

VOC

EPA, 2007f

Livestock Emissions Growth

NH;, PM

10

Residential Wood Combustion Growth

reflects increase in use of lower polluting wood stoves, and decrease in use

of higher polluting stoves

all

11

Gasoline Stage II growth and control
(also impacts non-EGU point sources in a couple of states)

VOC

12

Portable Fuel Container growth and control

vVOC

13

EGU Point Controls

CAIR/CAMR/CAVR
IPM Model 3.0

NOX, SOZ, PM

14

Onroad Mobile and Nonroad Mobile Growth and Controls

Onroad and Nonroad Growth:

Onroad growth is based on VMT growth from Annual Energy Outlook
(AEO) 2006 estimates of growth by vehicle type. Nonroad growth is based
on activity increases from NONROAD model default growth estimates

all

National Onroad Rules:

Tier 2 Rule

2007 Onroad Heavy-Duty Rule

Final Mobile Source Air Toxics Rule (MSAT2)
Renewable Fuel Standard

all

Local Onroad Programs:
National Low Emission Vehicle Program (NLEV)
Ozone Transport Commission (OTC) LEV Program

VOC

15
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Table 2.2: Control Strategies and Projection Assumptions in the 2020 Emissions Inventory
(continued)

Control Strategies
(Grouped by Affected Pollutants or Standard and Approach Used to Apply Pollutants Approach or
to the Inventory) Affected Reference

National Nonroad Controls:

Clean Air Nonroad Diesel Final Rule—Tier 4

Control of Emissions from Nonroad Large-Spark Ignition Engines and
Recreational Engines (Marine and Land Based): “Pentathalon Rule”

all 16

Aircraft, Locomotives, and Commercial Marine Assumptions

Aircraft:

Itinerant (ITN) operations at airports all 17

Locomotives:

Energy Information Administration (EIA) fuel consumption projections for

freight rail all
Clean Air Nonroad Diesel Final Rule—Tier 4

Locomotive Final Rulemaking, December 17, 1997

EPA, 2007e,
18

Commercial Marine:

EIA fuel consumption projections for diesel-fueled vessels

Freight-tonnage growth estimates fro residual-fueled vessels all 18, (EPA,
Clean Air Nonroad Diesel Final Rule—Tier 4 2007¢e)
Emissions Standards for Commercial Marine Diesel Engines, December 29, 1999

Tier 1 Marine Diesel Engines, February 28, 2003

APPROACHES:

1. Used Emission Budget Inventories report (EPA, 1999) for list of SCCs for application of controls, and for
percent reductions (except IC Engines). Used Federal Register on Response to Court decisions (Federal
Register, 2004) for IC Engine percent reductions and geographic applicability

2.  For ALCOA consent decree, used http:// cfpub.epa.gov/compliance/cases/index.cfm; for MOTIVA: used

information sent by State of Delaware

Used data provided by Brenda Shine, EPA, OAQPS

Closures obtained from EPA sector leads; most verified using the world wide web.

Used data list of plants provided by project lead from 2001-based platform; required mapping the 2001 plants

to 2002 NEI plants due to plant id changes across inventory years

6. Same as used in CAIR, except added SCCs appeared to be covered by the rule: both reductions based on
preamble to final rule. (Portland Cement used a weighted average across two processes )

7. Percent reductions recommended and plants to apply to reduction to were based on recommendations by rule
lead engineer, and are consistent with the reference: EPA, 2007¢

8. Percent reductions recommended are determined from the existing plant estimated baselines and estimated
reductions as shown in the Federal Register Notice for the rule. SO2 % reduction will therefore be
6147/30,783 =20% and PM10 and PM, s reductions will both be 3786/13588 = 28%

9. Same approach used in CAIR: FR notice estimates reductions of “PM emissions by 10,538 tpy, a reduction of
about 62%.” Used same list of plants as were identified based on tonnage and SCC from CAIR.

10. Except for dairy cows and turkeys (no growth), based in animal population growth estimates from USDA and
Food and Agriculture Policy and Research Institute.

11. Expected benefits of woodstoves change-out program: http://www.epa.gov/woodstoves/index.html

12. VOC emission ratios of year 2020 to year 2002 from the National Mobile Inventory Model (NMIM) results
for onroad refueling including activity growth from VMT, Stage II control programs at gasoline stations, and
phase in of newer vehicles with onboard Stage II vehicle controls.

13. VOC emission ratios of year 2020 to year 2002 from MSAT rule (EPA, 2007c, EPA, 2007d)

14. http://www.epa.gov/airmarkets/progsregs/epa-ipm/docs/summary2006.pdf

15. Only for states submitting these inputs: http://www.epa.gov/otag/lev-nlev.htm

16. http://www.epa.gov/nonroad-diesel/2004fr.htm

17. Federal Aviation Administration (FAA) Terminal Area Forecast (TAF) System, February 2006:

http://www.apo.data.faa.gov/main/taf.asp
18. 1_1ttp://www.epa.gov/nonroad-diesel/2004fr.htm

kW
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Differences between the 2020 emissions modeling platforms—particularly the inventories—used
in the Ozone NAAQS Proposal and here in the Ozone NAAQS Final are discussed in the
Appendix for Chapter 2.

The development of the 2020 baseline inventory and the modeled control scenarios are discussed
in Chapter 3. The 2020 baseline inventory includes the same year 2020 Canada and year 1999
Mexico emissions as the Final PM NAAQS (EPA, 2006b).
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Appendix 2: Additional Emissions Modeling Platform Information

2a.1 Discussion of Similarities and Differences Between Emissions Modeling Platforms
Used in Ozone NAAQS Proposal and Final

All emissions modeling in the Ozone NAAQS Proposal was based off the 2001 emissions
modeling platform. Version 3 of the 2002 emissions modeling platform (EPA, 2008) is used for
the Final Ozone NAAQS. In both platforms, emissions are first projected to a year 2020 Base
case. The following discusses similarities and differences in the 2001 and 2002 emission
platforms, as well as assumptions used to project emissions to the year 2020.

2a.1.1 Similarities in the 2001 and 2002 Emissions Modeling Platforms

The 2001 and 2002 emissions platforms share the same Canada, Mexico, and offshore oil
production emissions. Both platforms also share the same wildfire and prescribed burning
emissions. Most input ancillary files used in the emissions processor are also unchanged;
specifically, almost all cross-reference factors used in speciation profile assignments and temporal
and spatial allocations are the same. The land use data for biogenic emissions (BELD3) is the
same. The projection approach for stationary non-EGU emissions is also unchanged; however, for
a couple of source categories, activity growth was slightly modified to account for the change in
starting year -2002, rather than 2001. This effect on year 2020 activity (growth) factors is very
small. Plant closures, consent decrees and settlements, and most national programs for stationary
non-EGUs are applied as consistently as possible in 2002 as in 2001, by which, we used a cross-
reference file to match controls for plants in the 2001 to the 2002 inventories.

2a.1.2 Key Changes to the Emissions Modeling Platform

As discussed in Chapter 2, the Final Ozone NAAQS utilizes the 2020 inventory, projected from
the 2002 Version 3 emissions modeling platform. The Proposal utilized the 2001-based,
projected to year 2020, “PM NAAQS” platform (EPA, 2006). The most significant change in the
emissions modeling platform is the improvements to emissions estimates over multiple inventory
sectors. See the 2002, Version 3 documentation for detailed information on these improvements.
The SMOKE input ancillary data was updated to account for new source categories appearing in
different inventory sectors; examples include farms and airports in the point source inventory
and the new inclusion of portable fuel container emissions resulting from the Mobile Source Air
Toxics (MSAT2) Rule (EPA, 2007a and 2007b). Another significant change in the emissions
modeling platforms is the use of a new chemical mechanism -CBO05 (Yarwood, 2005) versus CB-
IV in the proposal platform.

Emissions by geographic area and by model platform in the base and future years are shown in
Figure 2a.1 and Figure 2a.2, for NOx and VOC, respectively. “Northeast” in all figures
represents the full OTC (Ozone Transport Commission) member states: Maine, New Hampshire,
Vermont, Massachusetts, Connecticut, Rhode Island, New York, New Jersey, Pennsylvania,
Maryland, Delaware, and the District of Columbia. Emissions summaries from the northern
counties of Virginia, while part of the OTC, are included in the “rest of US” geographic area.
The “Midwest” geographic area includes Illinois, Indiana, Ohio, Michigan, and Wisconsin.
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Figure 2a.1: Total Anthropogenic NOx Emissions [tons/year] by Year and Platform
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Figure 2a.2: Total Anthropogenic VOC Emissions [tons/year]| by Year and Platform
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Figure 2a.1 and Figure 2a.2 demonstrate that total NOx and VOC emissions do not differ
significantly by geographic area when comparing the inventories used in the proposal (2001) and
final (2002). Small decreases in NOx and VOC are evident in the Northeast and Midwest, and
small decreases in NOx are also seen in the rest of the US. In contrast, slight overall increases of
NOx in Texas and VOC in the rest of the US can be seen.

Year 2020 emissions, projected from the 2001 and 2002 emission platforms show slightly less

NOx in 2020 in the 2002-based platform in the Northeast, Midwest, and rest of the US. Perhaps
most significant from an air quality modeling aspect is the relative change in emissions in 2020
when migrating from the 2001 to the 2002 emission platforms, represented by the last 2 sets of
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columns in Figure 2a.1 and Figure 2a.2. These show slightly less raw reductions in NOx and
VOC for all regions with the exception of a very slight increase in NOx reductions in 2020-
based-off-2002 in the Northeast and California. The net effect of these emission summaries is
that large changes in air quality modeling ozone estimates are unlikely to be explained by
significant changes in the overall emission changes by migrating from the 2001-based emissions
platform in the proposal to the 2002-based emissions platform used in the final rulemaking.

Emissions inventory summaries broken down by sectors (e.g., EGU, non-EGU Point, Onroad
Mobile, Nonroad Mobile...) also do not show any significant differences by geographic area for
year 2020 between the 2001-based and 2002-based emission modeling platforms.
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Chapter 3: Modeled Control Strategy - Design and Analytical Results

Synopsis

In order to estimate the costs and benefits of alternate ozone standards, EPA has analyzed one
possible hypothetical scenario to illustrate the control strategies that areas across the country
might employ to attain an alternative more stringent primary standard of 0.070 ppm. We
modeled the lower end of the range to capture a larger number of geographic areas that may be
affected by a new ozone standard. Specifically, EPA has modeled the impact that additional
emissions controls across numerous sectors would have on predicted ambient ozone
concentrations, incremental to meeting the current PM; s and ozone standards (baseline). Thus,
the modeled analysis for a revised standard focuses specifically on incremental improvements
beyond the current standards, and uses control options that might be available to states for
application by 2020. The hypothetical modeled control strategy presented in this RIA is one
illustrative option for achieving emissions reductions to move towards a national attainment of a
tighter standard. It is not a recommendation for how a tighter ozone standard should be
implemented, and states will make all final decisions regarding implementation strategies once a
final NAAQS has been set.

In order to model a hypothetical control strategy incremental to attainment of the current
standard, EPA approached the analysis in stages. First, EPA identified controls to be included in
the baseline. These included current state and federal programs (see) plus controls to attain the
current ozone standard (Table 3.1) and PM, s standards (see http://www.epa.gov/ttnecas1/ria.html
for a complete list of controls). Then, EPA applied additional known controls within geographic
areas designed to bring areas predicted to exceed 0.070 ppm in 2020 into attainment. This
chapter presents the hypothetical modeled control strategy, the geographic areas where controls
were applied, and the results of the modeling which predicted ozone concentrations in 2020 after
application of the strategy. The strategy to attain a 0.070 ppm level was the only strategy
modeled for air quality changes by EPA. EPA did not expect the modeled control strategy to
result in attainment at 0.070 ppm everywhere, and the modeled control strategy did yield only
partial attainment. Chapter 4 will explain how EPA used additional air quality modeling to
estimate total annual tons/year of emissions reductions needed to achieve ozone concentrations
for 0.075 ppm as well as the less stringent option of 0.079 ppm the and the more stringent
options of 0.070 ppm and 0.065 ppm). Chapters 5 and 6 present the estimated costs and benefits
of the modeled costs and benefits for partial attainment.

Because EPA’s baseline indicated that some areas were not likely to be in attainment with the
current standard by 2020 (0.08 ppm, effectively 0.084 ppm based on current rounding
conventions)—(Figure 3.4) EPA expected that known controls would not be enough to bring
those areas, and likely others, into attainment with 0.070 ppm in 2020. Modeling results showed
that to be the case (see Figure 3.13).

Because it was impossible to meet either the current or any tighter ozone standard nationwide
using only known controls, EPA conducted a second step in the analysis, and estimated the
number of further tons of emission reductions needed to attain an alternate primary ozone
standard (presented in Chapter 4). It is uncertain what controls States would put in place to attain
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a tighter standard, since additional control measures are not currently recognized as being
commercially available. However, existing emissions inventories for the areas that were
predicted to be in nonattainment after application of all known controls, do indicate that
substantial amounts of ozone precursor emissions (i.e., tons of NOx or VOC) are available for
control, pending future technology. Chapter 4 describes the methodology EPA used to estimate
the amount of extrapolated tons necessary for control to reach attainment, and Chapters 5 and 6
present the extrapolation-based costs and benefits of achieving the reductions in ozone necessary
to either fully or partially attain the standards in 2020, except for a few areas in California, which
will be more fully explained in Chapter 4.

3.1 Establishing the Baseline

The regulatory impact analysis (RIA) is intended to evaluate the costs and benefits of reaching
attainment with potential alternative ozone standards. In order to develop and evaluate a control
strategy for attaining a more stringent (0.070 ppm) primary standard, it is important to first
estimate ozone levels in 2020 given the current NAAQS standards and trends (more information
is provided in Chapter 1). This scenario is known as the baseline. Establishing this baseline
allows us to estimate the incremental costs and benefits of attaining any alternate primary
standard.

This focus on the assessment of the incremental costs and benefits of attaining any alternative
standard is an important difference from the focus of the risk assessment used in developing the
standard. For purposes of the Staff Paper-risk assessment, risks are estimated associated with just
meeting recent air quality and upon just meeting the current and alternative standards as well as
incremental reductions in risks in going from the current standard to more stringent alternative
standards. When considering risk estimates remaining upon attaining a given standard, EPA is
only interested in the risks in excess of policy relevant background (PRB). PRB is defined in the
ozone Criteria Document and Staff Paper as including (1) O3 in the U.S. from natural sources of
emissions in the U.S., Canada, and Mexico, and (2) O3 in the U.S. from the transport of O3 or
the transport of emissions from both natural and man-made sources, from outside of the U.S. and
its neighboring countries (Staff Paper, p.2-54). Emissions of ozone precursors from natural
sources (e.g., isoprenes emitted from trees) and from sources outside of the U.S. are uncertain, as
are the specific impacts those emissions will have on ozone concentrations in areas exceeding
alternative standards. Our models use available information on these emissions in generating
future projections of baseline ozone concentrations, and our modeled reductions in U.S.
emissions of NOx and VOC are based on these baseline levels that include the contribution of
natural and non-U.S. emissions. To the extent that these emissions contribute a greater (lesser)
proportion of ozone on high ozone days, more (less) reductions in emissions from U.S. sources
might be required to reduce ozone levels below the analyzed alternative standards.

In contrast, the RIA only examines the incremental reduction, not the remaining risk, which
results from changes in U.S. anthropogenic emissions. The air quality modeling used to establish
the baseline for the RIA explicitly includes contributions from natural and anthropogenic
emissions in Canada, Mexico, and other countries abroad, as well as the contributions to ozone
levels from natural sources in the U.S. Since the RIA does not attempt to estimate the risk
remaining upon meeting a given standard, and the alternative standards are clearly above the
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Staff Paper estimates of PRB, we do not consider PRB a component of the RIA costs and
benefits estimates.

In developing the baseline it was important to recognize that there are several areas that are not
required to meet the current standard by 2020. The Clean Air Act allows areas with more
significant air quality problems to take additional time to reach the current standard. Two areas
in Southern California' are not planning to meet the current standard by 2020.

The baseline includes controls which EPA estimates need to be included to attain the current
standard (0.08 ppm, effectively 0.084 ppm based on current rounding conventions) for 2020.
Two steps were used to develop the baseline. First, the reductions expected in national ozone
concentrations from national rules in effect or proposed today were considered, in addition to the
controls applied as part of the PM, s NAAQS RIA analysis. Second, since these reductions alone
were not predicted to bring all areas into attainment with the tighter standard, EPA used a
hypothetical control strategy to apply additional known controls. Additional control measures
were used in five sectors to establish the baseline:* Non-Electricity Generating Unit Point
Sources (NonEGUs), Non-Point Area Sources (Area), Onroad Mobile Sources and Nonroad
Mobile Sources. A fifth sector was used in the subsequent control strategy for a tighter
alternative standard: Electricity Generating Unit Point Sources (EGUs). Each of these sectors is
defined below for clarity.

¢ NonEGU point sources are stationary sources that emit at least one criteria pollutant with
emissions of 100 tons per year or higher. NonEGU point sources are found across a wide
variety of industries, such as chemical manufacturing, cement manufacturing, petroleum
refineries, and iron and steel mills.

e NonPoint Area Sources’ (Area) are stationary sources that are too numerous or whose
emissions are too small to be individually included in a stationary source emissions
inventory. Area sources are the activities where aggregated source emissions information
is maintained for the entire source category instead of each point source, and are reported
at the county level.

e Onroad Mobile Sources are mobile sources that travel on roadways. These sources
include automobiles, buses, trucks, and motorcycles traveling on roads and highways.

e Nonroad Mobile Sources* are any combustion engine that travels by other means than
roadways. These sources include railroad locomotives; marine vessels; aircraft; off-road

'At the time of this analysis the South Coast and San Joaquin Valley air basins are expected to
request a redesignation to extreme status for the current ozone standard.

* In establishing the baseline, EPA selected a set of cost-effective controls to simulate attainment
of the current ozone and PM; 5 standards. These control sets are hypothetical as states will
ultimately determine controls as part of the SIP process.

* Areas Sources include the nonpoint emissions sector only.

* For the purposes of presentation nonroad mobile sources incorporates both the nonroad
emissions sector and the aircraft, locomotive, and marine vessels emissions sector.
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motorcycles; snowmobiles; pleasure craft; and farm, construction, industrial and
lawn/garden equipment.

e FElectricity Generating Unit Point Sources (EGUs) are stationary sources of 25 megawatts
(MW) capacity or greater producing and selling electricity to the grid, such as fossil-fuel-
fired boilers and combustion turbines.

3.1.1 Control Measures Applied in the Baseline for Ozone Precursors

The purpose of identifying and modeling baseline controls for ozone precursors, NOx and VOC,
is to reduce ambient ozone concentrations to meet the current ozone standard in this analysis.
Control measures were applied in the baseline to reduce ozone concentrations in addition to the
control set developed for the hypothetical national attainment strategy presented in the PM, 5
NAAQS RIA (for more information, see http://www.epa.gov/ttn/ecas/ria.html).

The additional known controls included in the baseline to simulate attainment with current ozone
NAAQS are listed in Table 3.1 and are described below. Details regarding the individual controls
are provided in Appendix 3. Due to the extensive reductions from EGUs already implemented in
CAIR/CAMR/CAVR, no additional EGU controls were included for the current ozone standard.

Controls included in the baseline for NonEGU point and Area sources came from a variety of
geographic areas and scales. Almost all available controls in Chicago, Houston, and California
were included in the baseline because these areas contain counties that were projected to be
nonattainment of the current ozone NAAQS in 2020.

NOx controls from NonEGU point/Area sources were included in two ways. First, controls were
included in counties with monitors that were projected to violate the current standard in 2020.
Controls were then applied to all surrounding counties within the same state that were
completely contained within 200 km’ of the county containing the projected violating monitor
(Figure 3.1). Second, controls were applied to large nonEGU point sources® outside the 200km
buffer zones. The criteria for control was as follows: the plant level emissions exceeded 1,000
tons of NOx in 2020, the plant was in a county that touches the 200km buffer, and the plant was
close to a nonattainment county that had difficulty attaining the baseline in the ozone NAAQS
proposal RIA. VOC controls were applied to select counties where: VOC emissions were high
(>5,000 tpy or >25tpy/sq. mi), the county design value was projected to be > 0.08 ppm in the
2020 basecase, and the area had some historical evidence that VOC controls would appreciably
lower ozone in the local region (Figure 3.2). This evidence came from internal EPA modeling or
State-submitted modeling.

> It is a generic approximation used in this analysis for the sphere of possible emissions influence
on air quality at the violating monitors. The actual area of emissions control is determined by
states during attainment planning.

¢ Large point sources, due to the relative magnitude of emissions and high emissions stack
heights, theoretically may impact air quality at a downwind violating monitor at distances
beyond 200km.


http://www.epa.gov/ttn/ecas/ria.html

Table 3.1: Controls for Current Ozone Standard by Sector Applied in the Baseline

Determination for 2020

Control Measures

Sector NOx voC
NonEGU  Biosolid Injection Technology Permanent Total Enclosure (PTE)
Point LNB (Low NOx Burner) Work Practices, Use of Low VOC Coatings
LNB + FGR (Flu Gas Recirculation) (NonEGU Point Sources)
LNB + SCR (Selective Catalytic Reduction)
NSCR (Non-selective Catalytic Reduction)
OXY-Firing
SCR
SCR + Steam Injection
SCR + Water Injection
SNCR (Selective Non-catalytic Reduction)
SNCR—-Urea
SNCR—Urea Based
Area RACT to 25 tpy (LNB) CARB Long-Term Limits
Switch to Low Sulfur Fuel Catalytic Oxidizer
Water Heater + LNB Space Heaters Equipment and Maintenance
Gas Collection (SCAQMD/BAAQMD)
Incineration >100,000 1bs bread
Low Pressure/Vacuum Relief Valve
OTC Mobile Equipment Repair and Refinishing
Rule
OTC Solvent Cleaning Rule
SCAQMD—Low VOC
SCAQMD Limits
SCAQMD Rule 1168
Work Practices, Use of Low VOC Coatings (Area
Sources)
Switch to Emulsified Asphalts
Onroad Diesel Retrofits
Mobile Reduce Gasoline Reid Vapor Pressure (RVP) to 7.0 (EPA, 2005a)
Elimination of Long Duration Idling
Continuous Inspection and Maintenance
Commuter Programs
Additional Technology Changes in the Onroad Transportation Sector
Nonroad Diesel Retrofits and Engine Rebuilds
Mobile Reduce Gasoline Reid Vapor Pressure (RVP) to 7.0 (EPA, 2005a)
Aircraft NOx International Standard
EGU None None
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Figure 3.1: Counties Where Controls for Nitrogen Oxides (NOx) Were Included for
NonEGU Point and Area Sources, for the Current Ozone Standard in the Baseline

C]Nitrogen oxide (NOx) controls applied to NonEGU point and Area sources

For the Onroad and Nonroad Mobile source sectors, some controls were applied nationwide for
the current ozone standard in the baseline, while others were applied statewide in certain states or
locally in a limited number of counties (see Figure 3.3). Counties were identified for locally
applied Mobile source controls as follows: counties projected to have a monitor that exceeded
the current standard were surrounded by a 200km buffer zone, and controls were included in the
counties within this buffer that were within the same state as the exceeding monitor. Where some
control measures overlapped for a given county, controls with the lowest costs were generally
included first. Both onroad and nonroad diesel retrofits and idling elimination were included in
California with an assumed 75% market penetration, and in baseline reduction areas outside of
California with an assumed 25% market penetration. EPA determined that 25% would have a
significant impact, but was feasible to achieve and was applied for reduction areas outside of
California. EPA further determined that for southern California a 75% level of reduction could
be achieved, which was the highest cost-effective penetration rate that EPA felt could be
reasonably accomplished.
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Figure 3.2: Counties Where Controls for Volatile Organic Chemicals (VOCs) Were
Applied to NonEGU Point and Area Sources for the Current Ozone Standard in the
Baseline

VOC Controls applied to NonEGU Point and Area Sources

3.1.2  Ozone Levels for Baseline

Establishing the baseline required design values (predicted concentrations) of ozone across the
country. Because the intention of this evaluation was to achieve attainment of the current ozone
standard, controls were included to reduce ambient ozone concentrations to 0.08 ppm
(effectively 0.084 ppm based on current rounding conventions). A map of the country is
presented in Figure 3.4, which shows predicted concentrations for the 661 counties with ozone
monitors. Projections of ozone design values were developed according to procedures outlined in
EPA modeling guidance.”

7 Available online at: http://www.epa.gov/scram001/guidance/guide/final-03-pm-rh-guidance.pdf
¥ As part of the procedure for projecting future ozone design values, the guidance recommends
using a criterion that there be a minimum of 5 modeled days with predicted base year ozone at or
above 0.070 ppm. This criterion was relaxed to a minimum of 1 day at or above 0.060 ppm for
the 82 counties with fewer than 5 days with predicted 2002 concentrations at or above 0.070



http://www.epa.gov/scram001/guidance/guide/final-03-pm-rh-guidance.pdf

Figure 3.3: Areas Where NOx and VOC Controls Were Included for Mobile Onroad and
Nonroad Sources in Addition to National Mobile Controls* for the Current Ozone
Standard in the Baseline

"I statewide controls**
N statewide + Local controls***

* International Aircraft NOx Standard, national control measures applied as part of the PM NAAQS RIA,
and Additional Technology Changes in the Onroad Transportation Sector.

**Onroad retrofits, elimination of long duration idling, and lower Reid Vapor Pressure (RVP) gasoline.

***Nonroad retrofits, continuous inspection and maintenance, and commuter programs.

The baseline shows that 6 counties would not meet the current ozone standard in 2020, even after
inclusion of all known controls. Of these 6 counties, 5 of them are in portions of California that
have current state implementation plans that reflect an attainment date of 2024. After including
known controls as described above, the analysis predicted that the remaining 655 counties would
attain the current standard by 2020. The baseline forms the foundation for the cost-benefit
analysis conducted in this RIA, where EPA compares more stringent primary ozone standard
alternatives incrementally to national attainment of the current standard.
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Figure 3.4: Baseline Projected 8-Hour Ozone Air Quality in 2020*™ ¢

6 counties that exceed 0.084

5 counties that exceed 0.079 ppm for a total of 11

61 additional counties that exceed 0.070 ppm for a total of 89

142 additional counties that exceed 0.065 ppm for a total of 231

I
[
I:l 17 additional counties that exceed 0.075 ppm for a total of 28
]
N
]

430 counties meet 0.065 ppm

* Modeled emissions reflect the expected reductions from federal programs including the Clean Air
Interstate Rule (EPA, 2005b), the Clean Air Mercury Rule (EPA, 2005¢), the Clean Air Visibility Rule
(EPA, 2005d), the Clean Air Nonroad Diesel Rule (EPA, 2004), the Light-Duty Vehicle Tier 2 Rule
(EPA, 1999), the Heavy Duty Diesel Rule (EPA, 2000), proposed rules for Locomotive and Marine
Vessels (EPA, 2007a) and for Small Spark-Ignition Engines (EPA, 2007b), and state and local level
mobile and stationary source controls identified for additional reductions in emissions for the purpose
of attaining the current PM 2.5 and Ozone standards.

® Controls applied are illustrative. States may choose to apply different control strategies for
implementation.

¢ The current standard of 0.08 ppm is effectively expressed as 0.084 ppm when rounding conventions are
applied.

4 Modeled design values in ppm are only interpreted up to 3 decimal places.
3.1.3 National Baseline Sensitivity Analysis

Circular A-4 of the Office of Management and Budget’s (OMB) guidance under Executive Order
12866 defines a no-action baseline as “what the world will be like if the proposed rule is not
adopted.” The illustrative analysis in this RIA assesses the costs and benefits of moving from this
“no-action” baseline to a suite of possible new standards. Circular A-4 states that the choice of
an appropriate baseline may require consideration of a wide range of potential factors, including:

e evolution of the market,
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e changes in external factors affecting expected benefits and costs,

e changes in regulations promulgated by the agency or other government entities, and

e the degree of compliance by regulated entities with other regulations (OMB, 2003).
Circular A-4 also recommends that:

“When more than one baseline is reasonable and the choice of baseline will significantly
affect estimated benefits and costs, you should consider measuring benefits and costs
against alternative baselines. In doing so you can analyze the effects on benefits and costs
of making different assumptions about other agencies’ regulations, or the degree of
compliance with your own existing rules.” (OMB 2003)

In Appendix 7a, we describe a sensitivity analysis that we conducted to provide information
about how the no-action baseline would differ under different assumptions about mobile
technologies. It also assesses nationally what the change would be to costs and benefits of a new
standard of 0.075 ppm and alternate primary standards of 0.079, 0.070, and 0.065 ppm. See
Appendix 7a for more details.

3.2 Developing the Modeled Control Strategy Analysis

After developing the baseline, EPA developed a hypothetical control strategy to illustrate one
possible national control strategy that could be adopted to reach an alternative primary standard
by 2020. The stricter standard alternative of 0.070 ppm was chosen as being representative of the
set of alternatives being considered by EPA in its notice of proposed rulemaking on the ozone
NAAQS. The 2020 baseline air quality modeling for proposal resulted in 203 counties with
projected design values exceeding 0.070 ppm. In the final rule modeling of the 2020 baseline
there are 89 counties projected to exceed 0.070 ppm. The reduction in the number of counties
projected to exceed 0.070 between proposal and final reflects the net effect of the updates to the
air quality modeling platform, as described in Chapter 2, and the additional emissions controls in
the final rule baseline modeling compared to proposal.

Controls for five sectors were used in developing the control analysis, as discussed previously:
nonEGU point, Area, onroad mobile and nonroad mobile, along with EGUs. Reductions in both
NOx and VOC ozone precursors were needed in all sectors to meet a tighter standard.

As depicted in the flow diagram in Figure 1.1, the control strategy modeled in this RIA first
applied known controls to reach attainment. For the control strategy, controls for five sectors
were used in developing the control analysis, as discussed previously: nonEGU point, Area,
onroad mobile and nonroad mobile, along with EGUs. Reductions in both NOx and VOC ozone
precursors were needed in all sectors to meet a tighter standard. The emissions for this control
strategy were input to the CMAQ model as part of the process to project ozone design values for
the 2020 control strategy. The results of modeling the control strategy indicate that there were
some areas projected not to attain 0.070 ppm in 2020 using all known control measures. To
complete the analysis, EPA was then required to extrapolate the additional emission reductions
required to reach attainment. The methodology used to develop those estimates and those
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calculations are presented in Chapter 4. Appendix 7a presents a sensitivity analysis of three
mobile source control measures that could be included in the control strategy to illustrate
attainment.

Table 3.2: Controls Applied, by Sector, for the 0.070 ppm Control Strategy (Incremental to

Baseline)
Control Measures
Sector NOx VOC
NonEGU Biosolid Injection Technology Permanent Total Enclosure (PTE)
Point LNB (Low NOx Burner) Work Practices, Use of Low VOC Coatings
LNB + FGR (Flu Gas Recirculation) (NonEGU Point Sources)

LNB + SCR (Selective Catalytic Reduction)
NSCR (Non-selective Catalytic Reduction)

OXY-Firing
SCR
SCR + Steam Injection
SCR + Water Injection
SNCR (Selective Non-catalytic Reduction)
SNCR—Urea
SNCR—Urea Based
Area RACT to 25 tpy (LNB) CARB Long-Term Limits
Switch to Low Sulfur Fuel Catalytic Oxidizer
Water Heater + LNB Space Heaters Equipment and Maintenance
Gas Collection (SCAQMD/BAAQMD)
Incineration >100,000 Ibs bread
Low Pressure/Vacuum Relief Valve
OTC Mobile Equipment Repair and
Refinishing Rule
OTC Solvent Cleaning Rule
SCAQMD—Low VOC
SCAQMD Limits
SCAQMD Rule 1168
Work Practices, Use of Low VOC Coatings
(Area Sources)
Switch to Emulsified Asphalts
Onroad Increased Penetration of Onroad SCR and DPF from 25% to 75%
Mobile” Continuous Inspection and Maintenance (OBD)
Nonroad Increased Penetration of Nonroad SCR and DPF from 25% to 75%
Mobile®
EGU -Lower ozone season nested caps in OTC and None

MWRPO states while retaining the current
CAIR cap and a new cap for Eastern Texas.
-Application of local controls (SCR and
SNCR) nationally to coal fired units in and
around NA counties covering the combination
of CBSA (Core based Statistical Areas) and
CSA (Combined Statistical Areas)B outside of
OTC and, MWRPO, and East Texas.

*Onroad and Nonroad Mobile Source control measures applied for the Baseline analysis were applied to
additional geographic areas in the 0.070 ppm analysis. SCR and DPF retrofits market penetration was
increased from 25% to 75% for all areas outside of California.

®For the definition and current lists of CBSA and CSAs, see
http://www.census.gov/population/www/estimates/metrodef.html
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3.2.1 Controls Applied for the Modeled Control Strategy: NonEGU Point and Area Sectors

NonEGU point and Area control measures were identified using AirControINET 4.1.”'° To
reduce NOx and VOC emissions, all known control measures, below a cost cap, were applied,
allowing for the largest emission reduction per source over the widest geographic area. Because
all available controls up to the cost cap were used in counties needing emission reductions,
ordering of which controls were applied first was not relevant. In areas where residual
nonattainment remained after the modeled control strategy, some known controls above the cost
cap were analyzed and applied to achieve additional emissions reductions as a portion of the
extrapolated cost analysis. See Chapter 5 for more information on how we selected our cost cap
and the extrapolated cost analysis.

Supplemental controls, which estimated additional emissions control based on similar
technology for NonEGU point and Areas sources were included in the analysis prior to the
extrapolating costs of unknown controls. Supplemental controls are described in further detail in
Appendix 3.

NOx nonEGU point and Area controls were applied to counties that were projected to have
concentrations of greater than 0.070 ppm in the 2020 baseline. Additional controls were applied
in surrounding counties within 200 km of the county projected to be out of attainment (at 0.070
ppm), but not crossing state boundaries. In addition, controls were applied to large nonEGU
point sources outside the 200km buffer zones. The criteria for control of these large nonEGU
point sources was as follows: the plant level emissions exceeded 1,000 tons of NOx in 2020, the
plant was in a county that touches the 200km buffer, and the plant was close to a nonattainment
county that had difficulty attaining 0.070 ppm in the ozone NAAQS proposal RIA.

? See http://www.epa.gov/ttnecas1/AirControlNET.htm for a description of how AirControINET
operates and what data is included in this tool.

' While AirControlNET has not undergone a formal peer review, this software tool has
undergone substantial review within EPA’s OAR and OAQPS, and by technical staff in EPA’s
Regional offices. Much of the control measure data has been included in a control measure
database that will be distributed to EPA Regional offices for use by States as they prepare their
ozone, regional haze, and PM2.5 SIPs over the next 10 months. See
http://www.epa.gov/particles/measures/pm_control measures_tables_verl.pdf for more details
on this control measures database. In addition, the control measure data within AirControlINET
has been used by Regional Planning Organizations (RPOs) such as the Lake Michigan Air
District Commission (LADCO), the Ozone Transport Commission (OTC), and the Visibility
Improvement State and Tribal Association of the Southeast (VISTAS) as part of their technical
analyses associated with SIP development over the last 3 years. All of their technical reports
are available on their web sites.
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Figure 3.5: Counties Where Controls for Nitrogen Oxides (NOx) Were Applied to NonEGU
Point and Areas Sources for the RIA Modeled Control Strategy (Incremental to Baseline)

C]Nitrogen oxide (NOx) controls applied to NonEGU Point and area sources

VOC controls were applied in select counties where the following criteria were met (including
the counties which included VOC controls in their baselines): VOC emissions were high (>5,000
tpy or >25tpy/sq. mi), the county design value was projected to be > 0.070 ppm in the 2020 (See
Figure 3.6), and the area had some historical evidence that VOC controls would appreciably
lower ozone in the local region. This evidence came from internal EPA modeling or State-
submitted modeling.

3.2.2  Controls Applied for the Modeled Control Strategy: EGU Sector

In the Proposal RIA, a control strategy was applied for the EGU sector for the East only, (EGU
controls for the West were already included in the ozone baseline since they were applied for the
hypothetical national control strategy in the PM NAAQS RIA.) In the proposed RIA, emissions
reductions were targeted in the OTC and MWRPO states through lower “nested caps” and
“command and control” application in the non-attainment counties outside of the OTC and
MWRPO within CAIR.

For the Final RIA, we have employed an enhanced strategy, both in terms of the quantity of

reductions and the geographic extent of the areas covered. Figure 3.7 depicts the areas covered
for the EGU sector emission reduction strategy.
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Figure 3.6: Counties Where VOC Controls Were Applied to NonEGU Point and Areas
Sources for the Modeled Control (Incremental to Baseline)

[ 1VOC controls applied to NonEGU Point and Area Sources

Annual and ozone season CAIR caps remained unchanged, but coal-fired units were targeted for
this shifted strategy within those caps. This strategy was appropriate to consider because
transport of NOx pollution is more of a concern in the East, and NOx from EGU s still accounts
for a significant portion of emissions in this region. California, while in need of reductions as
well, was not included in this strategy because all known controls (including EGU controls) had
already been applied in the baseline. The development of an EGU-component to this control
strategy was based exclusively on NOx emissions during the ozone season, although the
hypothetical controls applied would operate year-round. The EGU sector used the Integrated
Planning Model (IPM) to evaluate the reductions that are predicted from a specific control
strategy. Details of this tool and subsequent analysis can be found in Appendix 3.4.

Reductions in the EGU sector are influenced significantly by the 2003 Clean Air Interstate Rule
(CAIR) (see Appendix 3.4 for more details on CAIR). CAIR will bring significant emission
reductions in NOx, and a result, ambient ozone concentrations in the eastern U.S. by 2020." A
map of the CAIR region is presented in Appendix 3.4. Emissions and air quality impacts of
CAIR are documented in detail in the Regulatory Impact Analysis of the Final Clean Air
Interstate Rule.'

' See http://www.epa.gov/airmarkets/progress/progress-reports.html for more information
12 See http://www.epa.gov/CAIR/technical.html
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Figure 3.7: Geographic Areas where NOx Controls were Applied to Electrical Generating
Units (EGUs) for the Modeled Control Strategy (Incremental to Baseline)
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To address nonattainment in the CAIR region (especially the Midwest, Mid-Atlantic,, and
Northeast), and East Texas" lower nested ozone season caps (a limit lower than the current
CAIR cap) were applied in these areas for NOx, while holding the CAIR cap unchanged for the
entire region. This provides an opportunity to reduce emissions in a cost effective manner in
targeted regions. Three geographic regions were targeted for cap-and-trade type emissions
reductions: the Midwest Regional Planning Organization (MWRPO) consisting WI, IL, IN, MI,
and OH; and the Ozone Transport Commission (OTC), consisting of DC, MD, PA, DE, NJ, CT,
NY, RI, MA, VT, NH, and ME; and East Texas consisting the counties shown in Figure 3.7.
These areas were chosen because the MWRPO and OTC states are currently investigating ways
of reducing EGU emissions further in their states and because most of the potential ozone
nonattainment areas are found within these two regions. East Texas has also non-attainment
areas, and the state is looking for strategies to reduce emissions. Considering transport, as well as
the local effects, reducing emissions in these areas is expected to help bringing the Lake
Michigan and Northeast corridor as well as East Texas non-attainment areas into attainment.

Lower nested caps were applied in the MWRPO and OTC states and in East Texas, for the ozone
season only. The caps that were applied lead to reductions that could be obtained by installing

" East Texas geographic area was defined to be identical to the geographic area for other sectors.
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post-combustion controls, such as Selective Catalytic Reduction (SCR) and Selective Non-
Catalytic Reduction (SNCR), to all of the coal-fired units that were not projected to have
previously installed post-combustion controls in the base-case. Following this, 75% of the
reducti'“on that could be obtained from these units was subtracted from the sum of State level
ozone control season NOx caps for the OTC and East Texas regions, and 90% for the MWRPO
states in CAIR."” The CAIR cap for the entire region was kept unchanged.

In order to address nonattainment elsewhere in the West and CAIR region outside of the
MWRPO, and OTC, and East Texas a “command and control” type strategy for coal-fired units
has been designed. Annual and ozone season CAIR caps remained unchanged in the East, and
coal-fired units were targeted for this reduction. Preliminary analysis showed that most of the
needed NOx reductions in the EGU sector can be achieved through application of post-
combustion controls on coal units that are projected to remain without controls under the
CAIR/CAMR/CAVR cap-and-trade scheme. All non-attainment areas nationwide, outside of the
OTC, MWRPO, and East Texas were subject to this local command-and-control strategy,
covering the CBSA and CSA counties in and around nonattainment counties.

At this time, we are in the process of improving our ability to achieve additional reductions
available in NOx emissions from EGUs and corresponding air quality benefits,
especially on high energy demand days (HEDDs) through energy efficiency measures.
We were not able to apply such control strategies as part of this RIA. A Technical
Support Document (TSD) is available summarizing the previous and ongoing work in
this area.

3.2.3  Controls Applied for the Modeled Control Strategy: Onroad and Nonroad Mobile Sectors

As in other sectors, there are several mobile source control strategies that have been, or are
expected to be, implemented through previous national or regional rules. Although many
expected reductions from these rules are included in the baseline, additional mobile source
controls were required to illustrate attainment of an alternate primary standard (See Figure 3.8).
Information on mobile source control measures for the modeled control strategy analysis were
derived from various EPA studies and from running EPA’s National Mobile Inventory Model
(NMIM), which includes the MOBILE6 Onroad model and the NONROAD model. See
www.epa.gov/otag/nmim.htm for more information on NMIM and see Appendix 3.3 for more
information on mobile source controls included in the modeled control strategy analysis.

All of the local mobile source controls included in the ozone baseline were expanded for the
hypothetical national control strategy to attain an alternate primary standard. In the case of
onroad and nonroad Selective Catalytic Reduction (SCR) and Diesel Particulate Filters (DPF),

" Potential for Reducing NOx Emissions from EGU Sources on High Energy Demand Days with

Energy Efficiency Measures. Technical Support Document for the Final Ozone NAAQS

Regulatory Impact Analysis. U.S. Environmental Protection Agency, Office of Air and

Radiation. March 2008.

" Detailed analysis showed that 75%—-90% reduction provides the most cost-effective way of
reducing emissions at the targeted non-attainment areas, considering transport, with the most
air quality impacts.
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the measure was applied at a greater penetration rate—to 75% of the modeled equipment
population. 75% was the highest cost-effective penetration rate that EPA felt could be reasonably
accomplished. All local and statewide measures were applied to sources in additional geographic
areas beyond the areas controlled in the baseline. Descriptions of the mobile source rules and
measures can be found in Appendix 3.3.

Figure 3.8: Areas Where NOx and VOC Controls Were Applied to Mobile Onroad and
Nonroad Sources in Addition to National Mobile Controls for the Modeled Control
Strategy (incremental to Baseline)

2N
0"\"‘.~ 5,
_ﬁ_‘}‘l‘l‘.’.".‘z{!&a

[ IStatewide controls*
N statewide + Local controls**

*Onroad retrofits, elimination of long duration idling, and lower Reid Vapor Pressure (RVP) gasoline.

**Nonroad retrofits, continuous inspection and maintenance, and commuter programs.

As in the baseline, some mobile source controls were applied statewide for all states with a
county projected to exceed 0.070 ppm. ‘Local’ controls were applied to counties within a 200 km
buffer from counties projected to exceed 0.070 ppm with the following exceptions:

e counties in neighboring states were omitted from the buffer zone

e controls were applied statewide to Ozone Transport Commission (OTC) states, with the
exception of Vermont

As stated at the beginning of this section, additional reductions were needed to complete the
analysis of the alternate standard. In addition to the emission reductions accounted for in the
extrapolation approach described in Chapter 4, Appendix 7a presents a sensitivity analysis of
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three mobile source control measures that could be included in the control strategy to illustrate
attainment of the alternate standard.

3.2.4 Data Quality for this Analysis

The estimates of emission reductions associated with our control strategies above are subject to
important limitations and uncertainties. EPA’s analysis is based on its best judgment for various
input assumptions that are uncertain. As a general matter, the Agency selects the best available
information from available engineering studies of air pollution controls and has set up what it
believes is the most reasonable framework for analyzing the cost, emission changes, and other
impacts of regulatory controls. EPA is working on approaches to quantify the uncertainties in
these areas and will incorporate them in future RIAs as appropriate.

33 Geographic Distribution of Emissions Reductions

The following maps break out NOx and VOC reductions into the controlling sectors. The maps
for NOx and VOC reductions are presented in Figures 3.9 and 3.11, respectively. Figures 3.10
and 3.12 indicate the emission reductions attributed to each sector. Appendix 3 contains maps of
emissions reductions by sector, nationwide.

Prior to reading the maps, there is an important caveat to consider. The control strategy above
focuses on reducing emissions of VOC and NOx, the two precursors to ozone formation.
However, in some cases, the application of the control strategy actually increased the level of
NOx or VOC emissions. This is due to controls that affect multiple pollutants and complex
interactions between air pollutants, as well as trading aspects under the CAIR rule.

With respect to the baseline (CAIR/CAMR/CAVR), total emissions of NOx is lower. At the
same time emissions shift geographically and hence do not decrease everywhere within the cap-
and-trade regions. However, EGU NOx emissions do decrease substantially everywhere
compared to the pre-CAIR levels. Substantial EGU NOx emission reductions are already being
achieved through CAIR/CAMR/CAVR. This strategy focuses reductions under trading programs
where they are needed most, with the result that some areas get less reductions than might have
been otherwise expected within the. CAIR region. As explained earlier, the NOx EGU control
strategy was designed to achieve emission reductions specifically in the non-attainment areas,
while retaining the overall CAIR cap. Application of nested and lower (ozone season) caps (for
the states in the MWRPO, and OTC, and East Texas) regions and local controls (SCR and
SNCR) on the uncontrolled coal units in the non-attainment counties (and surrounding CBSA
and CSA) outside of the trading regions OTC and MWRPO within CAIR region result in
emission shifts increase of emissions elsewhere within or outside of CAIR region compared to
the base line (CAIR/CAMR/CAVR). While there are substantial total NOx emission reductions
(roughly 53,000 tons within the OTC, and MWRPO, and East Texas; and roughly 16,000 tons
nationwide) expected for the 2020 ozone season (roughly 55,500 tons) compared to the base line
(CAIR/CAMR/CAVR) as a result of cap-and-trade program with lower caps and local
command-and-control reductions in other non-attainment counties where uncontrolled coal units
exist, there are emission shifts geographically and there is the possibility of increases in emission
from the remainder of sources within and outside of the CAIR region. This approach provides a

3-18



cost effective opportunity for reducing emissions where the reductions are most needed to help
reach attainment. It is important to recall that this is a hypothetical control strategy, and the states
or other authorities may take additional steps to minimize these increases if warranted.

Figure 3.9: Annual Tons of NOx Emission Reductions for the Modeled Control Strategy
(Incremental to the Baseline)

17430 2,500
2499 - 2500
499 - -100
]-99- +100™
] +1071 - +500

B 501 - +2,500
2501 +17 658

* . . . .
Reductions are negative and increases are positive.

" The —99— +100 range is shown without color because these are small county-level NOx reductions or
increases that likely had little to no impact on ozone estimates. Most counties in this range had NOx
differences less than 1 ton.
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Figure 3.10: Percentage of 2020 Annual NOx Emissions Reduced by Sector Incremental to
the Baseline
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Figure 3.11: Annual Tons of VOC Emission Reductions for the Modeled Control Strategy
(Incremental to the Baseline)*
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* . . . .o, .
Reductions are negative and increases are positive

" The —99—+53 range is shown without color because these are small county-level VOC reductions or
increases that likely had little to no impact on ozone estimates.
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Figure 3.12: Percentage of 2020 Annual VOC Emissions Reduced by Sector
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34 Ozone Design Values for Partial Attainment

After determining the emissions reductions from NOx and VOC, we used modeling tools (see
Section 2.3.2) to determine ozone design values for 2020. Figure 3.13 shows a map of the design
values after the modeled control strategy. The map legend is broken out to demonstrate under
this control strategy, with no adjustments, which counties would reach the targeted standard of
0.070 ppm, the more stringent alternative standard analyzed (0.065 ppm), and the other end of
the proposal range (0.075 ppm, and 0.079 ppm). It is understood that this illustrative strategy
would not be the exact hypothetical strategy used to try to attain either of these alternative
standards, due to over- and under-attainment in many counties. (Chapter 4 describes EPA’s
methodology for estimating tons of reductions needed to hypothetically attain these other two
possible alternative standards.) In addition, because ozone formation is dependent on a variety of
factors, it is not possible to directly attribute changes in predicted ozone concentrations to
emission reductions of a specific precursor from a specific sector.

A full listing of the counties and their design values is provided in Appendix 3.

Table 3.3 shows the tons of emissions reduced from the modeled control strategy, incremental to
the baseline. Figure 3.14 shows the tons of emissions remaining after application of the
hypothetical modeled control strategy, by sector.

Using this strategy, it is possible to reach attainment in 600 counties. However, there are still 61
counties that will remain out of attainment with an alternative standard of 0.070 ppm using this
control strategy. All known controls were applied to this scenario, but attainment was not
achieved everywhere. Because of this partial attainment outcome, it will be necessary to identify
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additional reductions in NOx and VOC. Chapter 4 will address the methodology for determining
the additional tons that were needed to reach full attainment.

Figure 3.13: Projected 8-Hour Ozone Air Quality in 2020 From Applying the Modeled
Control Strategy™ b,c,d, e,

e
-c" v

3
580N "l
25
AN
SRR
£ o &'-}‘,

%
35

TR
& 6.0}
SIhs

Legend

- 6 counties that exceed 0.084 ppm )
|:| 4 counties that exceed 0.079 ppm for a total of 10 ‘ .,/V
|:| 11 additional counties that exceed 0.075 ppm for a total of 21
l:l 40 additional counties that exceed 0.070 ppm for a total of 61
l:l 105 additional counties that exceed 0.065 ppm for a total of 166
l:l 495 counties meet 0.065 ppm standard

* Modeled emissions reflect the expected reductions from federal programs including the Clean Air
Interstate Rule (EPA, 2005b), the Clean Air Mercury Rule (EPA, 2005¢), the Clean Air Visibility Rule
(EPA, 2005d), the Clean Air Nonroad Diesel Rule (EPA, 2004), the Light-Duty Vehicle Tier 2 Rule
(EPA, 1999), the Heavy Duty Diesel Rule (EPA, 2000), Locomotive and Marine Vessels (EPA, 2007a)
and for Small Spark-Ignition Engines (EPA, 2007b), and state and local level mobile and stationary
source controls identified for additional reductions in emissions for the purpose of attaining the current

PM 2.5 and Ozone standards.

® Controls applied are illustrative. States may choose to apply different control strategies for
implementation.

¢ The current standard of 0.08 ppm is effectively expressed as 0.084 ppm when rounding conventions are
applied.

4 Modeled design values in ppm are only interpreted up to 3 decimal places.
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Table 3.3: Emissions and Reductions (2020) From Applying the Modeled Control Strategy

by Region (Incremental to the Baseline)

Baseline Annual Modeled Control Strategy Emission Reductions (annual
Emissions Emissions tons/year)
Sector (annual tons/year) East West California®
VOC NOX VOC NOX VOC NOX VOC NOX
Area 1,700,000 7,900,000 140,000 20,000 15,000 1,100 10,000 35
Non}l?grli 1,900,000 49,000 4,000 350,000 280 19,000 260 1,600
EGU Point 2,000,000 1,100,000 - 7,500 - 19,000 - 1,400
Onroad 1,700,000 1,800,000 50,000 110,000 10,000 15,000 45 71
Nonroad 2,600,000 1,500,000 10,000 32,000 1,500 3,300 19 140

* A majority of the control measures were applied for the baseline in California.

Figure 3.14: National Annual Emissions Remaining (2020) after Application of Controls for

the Baseline and Modeled Control Strategy
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Appendix 3: Additional Control Strategy Information

3a.1 NonEGU Point and Area Source Controls
3a.1.1 NonEGU Point and Area Source Control Strategies for Ozone NAAQS Final

In the NonEGU point and Area Sources portion of the control strategy, maximum control
scenarios were used from the existing control measure dataset from AirControlNET 4.1 for 2020
(for geographic areas defined for each level of the standard being analyzed). This existing
control measure dataset reflects changes and updates made as a result of the reviews performed
for the final PM2.5 RIA. Following this, an internal review was performed by the OAQPS
engineers in the Sector Policies and Programs Division (SPPD) to examine the controls applied
by AirControlNET and decide if these controls were sufficient or could be more aggressive in
their application, given the 2020 analysis year. This review was performed for nonEGU point
NOx control measures. The result of this review was an increase in control efficiencies applied
for many control measures, and more aggressive control measures for over 70 SCC’s. For
example, SPPD recommended that we apply SCR to cement kilns to reduce NOx emissions in
2020. Currently, there are no SCRs in operation at cement kilns in the U.S., but there are several
SCRs in operation at cement kilns in France now. Based on the SCR experience at cement kilns
in France, SPPD believes SCR could be applied at U.S. cement kilns by 2020. Following this, it
was recommended that supplemental controls could be applied to 8 additional SCC’s from
nonEGU point NOx sources. We also looked into sources of controls for highly reactive VOC
nonEGU point sources. Four additional controls were applied for highly reactive VOC nonEGU
point sources not in AirControlNET.

3a.1.2 NOx Control Measures for NonEGU Point Sources.

Several types of NOx control technologies exist for nonEGU point sources: SCR, selective
noncatalytic reduction (SNCR), natural gas reburn (NGR), coal reburn, and low-NOx burners. In
some cases, LNB accompanied by flue gas recirculation (FGR) is applicable, such as when fuel-
borne NOx emissions are expected to be of greater importance than thermal NOx emissions.
When circumstances suggest that combustion controls do not make sense as a control technology
(e.g., sintering processes, coke oven batteries, sulfur recovery plants), SNCR or SCR may be an
appropriate choice. Finally, SCR can be applied along with a combustion control such as LNB
with overfire air (OFA) to further reduce NOx emissions. All of these control measures are
available for application on industrial boilers.

Besides industrial boilers, other nonEGU point source categories covered in this RIA include
petroleum refineries, kraft pulp mills, cement kilns, stationary internal combustion engines, glass
manufacturing, combustion turbines, and incinerators. NOx control measures available for
petroleum refineries, particularly process heaters at these plants, include LNB, SNCR, FGR, and
SCR along with combinations of these technologies. NOx control measures available for kraft
pulp mills include those available to industrial boilers, namely LNB, SCR, SNCR, along with
water injection (WI). NOx control measures available for cement kilns include those available to
industrial boilers, namely LNB, SCR, and SNCR. Non-selective catalytic reduction (NSCR) can
be used on stationary internal combustion engines. OXY-firing, a technique to modify
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combustion at glass manufacturing plants, can be used to reduce NOx at such plants. LNB, SCR,
and SCR + steam injection (SI) are available measures for combustion turbines. Finally, SNCR
is an available control technology at incinerators. Table 3a.1 contains a complete list of the NOx
nonEGU point control measures applied and their associated emission reductions obtained in the
modeled control strategy for the alternate primary standard. For more information on these
measures, please refer to the AirControINET 4.1 control measures documentation report.

Table 3a.1: NOx NonEGU Point Emission Reductions by Control Measure

Modeled Control
Strategy Reductions
Control Measure Source Type (annual tons/year)
Biosolid Injection Cement Kilns 1,200
Technology
LNB Asphaltic Conc; Rotary Dryer; Conv Plant 120
Ceramic Clay Mfg; Drying 370
Conv Coating of Prod; Acid Cleaning Bath 440
Fuel Fired Equip; Furnaces; Natural Gas 170
In-Process Fuel Use; Natural Gas 1,300
In-Process Fuel Use; Residual Oil 39
In-Process; Process Gas; Coke Oven Gas 190
Lime Kilns 5,900
Sec Alum Prod; Smelting Furn 62
Steel Foundries; Heat Treating 13
Surf Coat Oper; Coating Oven Htr; Nat Gas 30
LNB + FGR Fluid Cat Cracking Units 3,600
Fuel Fired Equip; Process Htrs; Process Gas 700
In-Process; Process Gas; Coke Oven Gas 880
Iron & Steel Mills—Galvanizing 35
Iron & Steel Mills—Reheating 1,100
Iron Prod; Blast Furn; Blast Htg Stoves 1,000
Sand/Gravel; Dryer 11
Steel Prod; Soaking Pits 100
LNB + SCR Iron & Steel Mills—Annealing 270
Process Heaters—Distillate Oil 2,300
Process Heaters—Natural Gas 27,000
Process Heaters—Other Fuel 14
Process Heaters—Process Gas 4,200
Process Heaters—Residual Oil 37
NSCR Rich Burn IC Engines—Gas 22,000
Rich Burn IC Engines—Gas, Diesel, LPG 3,700
Rich Burn Internal Combustion Engines—Oil 11,000
OXY-Firing Glass Manufacturing—Containers 7,600
Glass Manufacturing—Flat 18,000
Glass Manufacturing—Pressed 3,900
SCR Ammonia—NG-Fired Reformers 5,800
Cement Manufacturing—Dry 25,000
Cement Manufacturing—Wet 22,000
IC Engines—Gas 54,000
ICI Boilers—Coal/Cyclone 2,200
ICI Boilers—Coal/Wall 22,000
ICI Boilers—Coke 490
ICI Boilers—Distillate Oil 4,800
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Modeled Control

Strategy Reductions
Control Measure Source Type (annual tons/year)
ICI Boilers—Liquid Waste 730
ICI Boilers—LPG 280
ICI Boilers—Natural Gas 36,000
ICI Boilers—Process Gas 8,600
ICI Boilers—Residual Oil 17,000
Natural Gas Prod; Compressors 810
Space Heaters—Distillate Oil 22
Space Heaters—Natural Gas 640
Sulfate Pulping—Recovery Furnaces 9,900
SCR + Steam Injection = Combustion Turbines—Natural Gas 18,000
SCR + Water Injection =~ Combustion Turbines—Jet Fuel —
Combustion Turbines—Natural Gas —
Combustion Turbines—OQil 210
SNCR By-Product Coke Mfg; Oven Underfiring 4,300
Comm./Inst. Incinerators 1,400
ICI Boilers—Coal/Stoker 7,000
Indust. Incinerators 250
Medical Waste Incinerators —
In-Process Fuel Use; Bituminous Coal 32
Municipal Waste Combustors 4,400
Nitric Acid Manufacturing 3,100
Solid Waste Disp; Gov; Other Inc 95
SNCR—Urea ICI Boilers—MSW/Stoker 120
SNCR—Urea Based ICI Boilers—Coal/FBC 100
ICI Boilers—Wood/Bark/Stoker—Large 5,500
In-Process; Bituminous Coal; Cement Kilns 300
In-Process; Bituminous Coal; Lime Kilns 31

3a.1.3 VOC Control Measures for NonEGU Point Sources.

VOC controls were applied to a variety of nonEGU point sources as defined in the emissions
inventory in this RIA. The first control is: permanent total enclosure (PTE) applied to paper and
web coating operations and fabric operations, and incinerators or thermal oxidizers applied to
wood products and marine surface coating operations. A PTE confines VOC emissions to a
particular area where can be destroyed or used in a way that limits emissions to the outside
atmosphere, and an incinerator or thermal oxidizer destroys VOC emissions through exposure to
high temperatures (2,000 degrees Fahrenheit or higher). The second control applied is petroleum
and solvent evaporation applied to printing and publishing sources as well as to surface coating
operations. Table 3a.2 contains the emissions reductions for these measures in the modeled
control strategy for the alternate primary standard. For more information on these measures, refer
to the AirControlNET 4.1 control measures documentation report.
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Table 3a.2: VOC NonEGU Point Emission Reductions by Control Measure

Modeled Control
Strategy Reductions
Control Measure Source Type (annual tons/year)
Permanent Total Enclosure (PTE) Fabric Printing, Coating and Dyeing 43
Paper and Other Web Coating 490
Petroleum and Solvent Evaporation Printing and Publishing 3,600
Surface Coating 400

3a.1.4 NOx Control Measures for Area Sources

There were three control measures applied for NOx emissions from area sources. The first is
RACT (reasonably available control technology) to 25 tpy (LNB). This control is the addition of
a low NOx burner to reduce NOx emissions. This control is applied to industrial oil, natural gas,
and coal combustion sources. The second control is water heaters plus LNB space heaters. This
control is based on the installation of low-NOx space heaters and water heaters in commercial
and institutional sources for the reduction of NOx emissions. The third control was switching to
low sulfur fuel for residential home heating. This control is primarily designed to reduce sulfur
dioxide, but has a co-benefit of reducing NOx. Table 3a.3 contains the listing of control
measures and associated reductions for the modeled control strategy. For additional information
regarding these controls please refer to the AirControlNET 4.1 control measures documentation
report.

Table 3a.3: NOx Area Source Emission Reductions by Control Measure

Modeled Control Strategy

Reductions
Control Measure Source Type (annual tons/year)
RACT to 25 tpy (LNB) Industrial Coal Combustion 5,400
Industrial NG Combustion 3,000
Industrial Oil Combustion 570
Switch to Low Sulfur Fuel Residential Home Heating 970
Water Heater + LNB Space Heaters Commercial/Institutional —NG 4,300
Residential NG 6,700

3a.1.5 VOC Control Measures for Area Source.

The most frequently applied control to reduce VOC emissions from area sources was CARB
Long-Term Limits. This control, which represents controls available in VOC rules promulgated
by the California Air Resources Board, applies to commercial solvents and commercial
adhesives, and depends on future technological innovation and market incentive methods to
achieve emission reductions. The next most frequently applied control was the use of low or no
VOC materials for graphic art source categories. The South Coast Air District’s SCAQMD Rule
1168 control applies to wood furniture and solvent source categories sets limits for adhesive and
sealant VOC content. The OTC solvent cleaning rule control establishes hardware and operating
requirements for specified vapor cleaning machines, as well as solvent volatility limits and
operating practices for cold cleaners. The Low Pressure/Vacuum Relief Valve control measure is
the addition of low pressure/vacuum (LP/V) relief valves to gasoline storage tanks at service
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stations with Stage II control systems. LP/V relief valves prevent breathing emissions from
gasoline storage tank vent pipes. SCAQMD Limits control establishes VOC content limits for
metal coatings along with application procedures and equipment requirements. Switch to
Emulsified Asphalts control is a generic control measure replacing VOC-containing cutback
asphalt with VOC-free emulsified asphalt. The equipment and maintenance control measure
applies to oil and natural gas production. The Reformulation—FIP Rule control measure intends
to reach the VOC limits by switching to and/or encouraging the use of low-VOC pesticides and
better Integrated Pest Management (IPM) practices. Table 3a.4 contains the control measures and
associated emission reductions described above for the modeled control strategy. For additional
information regarding these controls please refer to the AirControlNET 4.1 control measures
documentation report.

Table 3a.4: VOC Area Source Emission Reductions by Control Measure

Modeled Control
Strategy Reductions
Control Measure Source Type (annual tons/year)
CARB Long-Term Limits Consumer Solvents 78,000
Catalytic Oxidizer Conveyorized Charbroilers 250
Equipment and Maintenance Oil and Natural Gas Production 450
Gas Collection (SCAQMD/BAAQMD) Municipal Solid Waste Landfill 1,100
Incineration >100,000 Ibs bread Bakery Products 2,700
Low Pressure/Vacuum Relief Valve Stage II Service Stations 9,900
Stage II Service Stations—Underground 9,800
Tanks
OTC Mobile Equipment Repair and Aircraft Surface Coating 720
Refinishing Rule Machn, Electric, Railroad Ctng 4,400
OTC Solvent Cleaning Rule Cold Cleaning 10,000
SCAQMD—Low VOC Rubber and Plastics Mfg 1,700
SCAQMD Limits Metal Furniture, Appliances, Parts 6,300
SCAQMD Rule 1168 Adhesives—Industrial 22,000
Solvent Utilization Large Appliances 8,200
Metal Furniture 7,600
Surface Coating 2,900
Switch to Emulsified Asphalts Cutback Asphalt 3,300

3a.1.6 Supplemental Controls

Table 3a.5 below summarizes the supplemental control measures added to our control measures
database by providing the pollutant it controls and its control efficiency (CE). These controls
were applied not as part of the modeled control strategy, but as supplemental measures prior to
extrapolating unknown control costs. However, these controls are not currently located in
AirControlNET. These measures are primarily found in draft SIP technical documents and have
not been fully assessed for inclusion in AirControlNET.
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Table 3a.5: Supplemental Emissions Control Measures Added to the Control Measures

Database
Percent
Control SCC Reduction
Poll Technology SCC Description (%)
NOx LEC 20200252 Internal Comb. Engines/Industrial/ 87
Natural Gas/2-cycle Lean Burn
20200254 Internal Comb. Engines/Industrial/ 87
Natural Gas/4-cycle Lean Burn
voC Enhanced LDAR 3018001- Fugitive Leaks 50
30600701 Flares 98
30600999 -
LDAR 3018001 - Fugitive Leaks 80
Monitoring Program 30600702- Cooling towers No general
estimate
Inspection and 30600503- Wastewater Drains and Separators 65
Maintenance Program
(Separators)
Water Seals (Drains)
Work Practices, 2401025000 Solvent Utilization 90
Use of Low VOC 2401030000
Coatings 2401060000
(Area Sources) 2425010000
2425030000
2425040000
2461050000
Work Practices, 307001199 Petroleum and Solvent Evaporation 90
Use of Low VOC Surface Coating
Coatings Operations
(NonEGU Point) within SCC
4020000000,
Printing/Publis
hing processes
within SCC
4050000000

Low Emission Combustion (LEC)

Overview: LEC technology is defined as the modification of a natural gas fueled, spark ignited,
reciprocating internal combustion engine to reduce emissions of NOx by utilizing ultra-lean
air-fuel ratios, high energy ignition systems and/or pre-combustion chambers, increased
turbocharging or adding a turbocharger, and increased cooling and/or adding an intercooler or
aftercooler, resulting in an engine that is designed to achieve a consistent NOy emission rate of
not more than 1.5-3.0 g/bhp-hr at full capacity (usually 100 percent speed and 100 percent load).
This type of retrofit technology is fairly widely available for stationary internal combustion
engines.

For CE, EPA estimates that it ranges from 82 to 91 percent for LEC technology applications. The
EPA believes application of LEC would achieve average NOy emission levels in the range of
1.5-3.0 g/bhp-hr. This is an 82-91 percent reduction from the average uncontrolled emission
levels reported in the ACT document. An EPA memorandum summarizing 269 tests shows that
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96 percent of IC engines with installed LEC technology achieved emission rates of less than 2.0
g/bhp-hr." The 2000 EC/R report on IC engines summarizes 476 tests and shows that 97% of the
IC engines with installed LEC technology achieve emission rates of 2.0 g/bhp-hr or less.

Major Uncertainties: The EPA acknowledges that specific values will vary from engine to
engine. The amount of control desired and number of operating hours will make a difference in
terms of the impact had from a LEC retrofit. Also, the use of LEC may yield improved fuel
economy and power output, both of which may affect the emissions generated by the device.

Leak Detection and Repair (LDAR) for Fugitive Leaks

Overview: This control measure is a program to reduce leaks of fugitive VOC emissions from
chemical plants and refineries. The program includes special “sniffer” equipment to detect leaks,
and maintenance schedules that affected facilities are to adhere to. This program is one that is
contained within the Houston-Galveston-Brazoria 8-hour Ozone SIP.

Major Uncertainties: The degree of leakage from pipes and processes at chemical plants is
always difficult to quantify given the large number of such leaks at a typical chemical
manufacturing plant. There are also growing indications based on tests conducted by TCEQ and
others in Harris County, Texas that fugitive leaks have been underestimated from chemical
plants by a factor of 6 to 20 or greater. *

Enhanced LDAR for Fugitive Leaks

Overview: This control measure is a more stringent program to reduce leaks of fugitive VOC
emissions from chemical plants and refineries that presumes that an existing LDAR program
already is in operation.

Major Uncertainties: The calculations of CE and cost presume use of LDAR at a chemical plant.
This should not be an unreasonable assumption, however, given that most chemical plants are
under some type of requirement to have an LDAR program. However, as mentioned earlier,
there is growing evidence that fugitive leak emissions are underestimated from chemical plants
by a factor of 6 to 20 or greater.*

' “Stationary Reciprocating Internal Combustion Engines Technical Support Document for NOx
SIP Call Proposal,” U.S. Environmental Protection Agency. September 5, 2000. Available on the
Internet at http://www.epa.gov/ttn/naags/ozone/rto/sip/data/tsd9-00.pdf.

*‘Stationary Internal Combustion Engines: Updated Information on NOx Emissions and Control
Techniques,” Ec/R Incorporated, Chapel Hill, NC. September 1, 2000. Available on the Internet
at http://www.epa.gov/ttn/naags/ozone/ozonetech/ic_engine nox_update 09012000.pdf.

* VOC Fugitive Losses: New Monitors, Emissions Losses, and Potential Policy Gaps. 2006
International Workshop. U.S. Environmental Protection Agency, Office of Air Quality Planning
and Standards and Office of Solid Waste and Emergency Response. October 25-27, 2006.
*VOC Fugitive Losses: New Monitors, Emissions Losses, and Potential Policy Gaps. 2006
International Workshop. U.S. Environmental Protection Agency, Office of Air Quality Planning
and Standards and Office of Solid Waste and Emergency Response. October 25-27, 2006.
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Flare Gas Recovery

Overview: This control measure is a condenser that can recover 98 percent of the VOC emitted
by flares that emit 20 tons per year or more of the pollutant.

Major Uncertainties: Flare gas recovery is just gaining commercial acceptance in the US and is
only in use at a small number of refineries.

Cooling Towers

Overview: The control measure is continuous monitoring of VOC from the cooling water return
to a level of 10 ppb. This monitoring is accomplished by using a continuous flow monitor at the
inlet to each cooling tower.

There is not a general estimate of CE for this measure; one is to apply a continuous flow monitor
until VOC emissions have reached a level of 1.7 tons/year for a given cooling tower.’

Major Uncertainties: The amount of VOC leakage from each cooling tower can greatly affect
the overall cost-effectiveness of this control measure.

Wastewater Drains and Separators

Overview: This control measure includes an inspection and maintenance program to reduce VOC
emissions from wastewater drains and water seals on drains. This measure is a more stringent
version of measures that underlie existing NESHAP requirements for such sources.

Major Uncertainties: The reference for this control measures notes that the VOC emissions
inventories for the five San Francisco Bay Area refineries whose data was a centerpiece of this
report are incomplete. In addition, not all VOC species from these sources were included in the
VOC data that is a basis for these calculations.’

Work Practices or Use of Low VOC Coatings

Overview: The control measure is either application of work practices (e.g., storing VOC-
containing cleaning materials in closed containers, minimizing spills) or using coatings that have
much lower VOC content. These measures, which are of relatively low cost compared to other
VOC area source controls, can apply to a variety of processes, both for non-EGU point and area
sources, in different industries and is defined in the proposed control techniques guidelines
(CTQ) for paper, film and foil coatings, metal furniture coatings, and large appliance coatings
published by the US EPA in July 2007.”

* Bay Area Air Quality Management District (BAAQMD). Proposed Revision of Regulation 8,
Rule 8: Wastewater Collection Systems. Staff Report, March 17, 2004.

® Bay Area Air Quality Management District (BAAQMD). Proposed Revision of Regulation 8,
Rule 8: Wastewater Collection Systems. Staff Report, March 17, 2004.

7U.S. Environmental Protection Agency. Consumer and Commercial Products: Control
Techniques Guidelines in Lieu of Regulations for Paper, Film, and Foil Coatings; Metal
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The estimated CE expected to be achieved by either of these control measures is 90 percent.

Major Uncertainties: The greatest uncertainty is in how many potentially affected processes are
implementing or already implemented these control measures. This may be particularly true in
California. Also, there are nine States that have many of the above work practices in effect for
paper, film and foil coatings processes, but the work practices are not meant to achieve a specific
emissions limit.* Hence, it is uncertain how much VOC reduction is occurring from this control
measure in this case.

In addition to the new supplemental controls presented above, there were a number of changes
made to existing AirControlNET controls. These changes were made based upon an internal
review performed by EPA engineers to examine the controls applied by AirControINET and
determine if these controls were sufficient or could be more aggressive in their application, given
the 2020 analysis year. This review was performed for nonEGU point NOx control measures.
The result of this review was an increase in control efficiencies applied for many control
measures, and more aggressive control measures for over 70 SCCs. The changes apply to the
control strategies performed for the Eastern US only. These changes are listed in Table 3a.6.

Table 3a.6: Supplemental Emission Control Measures—Changes to Control Technologies
Currently in our Control Measures Database For Application in 2020

AirControlNE New Oold
AirControlNET Source T Control New Control CE CE
Poll SCC Description Technology Technology (%) (%)

NOX 10200104 ICI Boilers—Coal-Stoker SNCR SCR 90 40
10200204
10200205
10300207
10300209
10200217
10300216

NOX 10200901 ICI Boilers—Wood/Bark/ SNCR SCR 90 55
10200902 Waste
10200903
10200907
10300902
10300903

NOX 10200401 ICI Boilers—Residual Oil SCR SCR 90 80
10200402
10200404
10200405
10300401

Furniture Coatings; and Large Appliance Coatings. 40 CFR 59. July 10, 2007. Available on the
Intenet at http://www.epa.gov/ttncaaal/tl/fr_notices/ctg_ccp092807.pdf. It should be noted that
this CTG became final in October 2007.

¥ U.S. Environmental Protection Agency. Consumer and Commercial Products: Control
Techniques Guidelines in Lieu of Regulations for Paper, Film, and Foil Coatings; Metal
Furniture Coatings; and Large Appliance Coatings. 40 CFR 59. July 10, 2007, p. 37597.
Available on the Intenet at http://www.epa.gov/ttncaaal/tl/fr_notices/ctg_ccp092807.pdf.
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AirControlNE New Old
AirControlNET Source T Control New Control CE CE
Poll SCC Description Technology Technology (%) (%)
NOX 10200501 ICI Boilers—Distillate Oil SCR SCR 90 80
10200502
10200504
NOX 10200601 ICI Boilers—Natural Gas SCR SCR 90 80
10200602
10200603
10200604
10300601
10300602
10300603
10500106
10500206
NOX 30500606 Cement Manufacturing—Dry SCR SCR 90 80
NOX 30500706 Cement Manufacturing—Wet SCR SCR 90 80
NOX 30300934 Iron & Steel Mills— SCR SCR 90 85
Annealing
NOX 10200701 ICI Boilers—Process Gas SCR SCR 90 80
10200704
10200707
10200710
10200799
10201402
10300701
10300799
NOX 10200802 ICI Boilers—Coke SCR SCR 90 70
10200804
NOX 10201002 ICI Boilers—LPG SCR SCR 90 80
NOX 10201301 ICI Boilers—Liquid Waste SCR SCR 90 80
10201302
NOX 30700110 Sulfate Pulping—Recovery SCR SCR 90 80
Furnaces
NOX 30100306 Ammonia Production— SCR SCR 90 80
Pri. Reformer, Nat. Gas
30500622 Cement Kilns Biosolid Biosolid 40 23
30500623 Injection Injection
NOX 30590013 Industrial and Manufac